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Summary of Amendments
for VSE/VSAM VSAM Logic, Volume 2

Summary of Amendments
for LY24-5192-1
Release 2

This major revision contains information about the follow-
ing items for this release:

o CA split integrity: If a control area split in a KSDS is
interrupted by a system failure, the file can have du-
plicate records that were copied into it. The control
area split integrity enhancement detects that the dupli-
cate data exists and erases the original versions of the
copied records.

¢ Share option 4 improvements: The number of 1/0’s
required in keyed processing of a KSDS is reduced by
locking a sequence set record rather than a data con-
trol area. Also, there is a time limit that prevents se-
quential processing from locking out direct requests
for an excessively long time. '

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

Two new control blocks have been added to facilitate proc-
essing of share option 4 files:

o The File Sharing Work Area (SHRW) is used as a .
work area in processing of SHAREOPTIONS(4) files.

¢  The Hold Block (THB) replaces the Track Hold Block
(THB) control block and contains information neces-
sary to lock a control area of a SHAREOPTIONS(4)
file during updates and inserts,

Some of the existing control blocks have had fields
changed, deleted, and added to support the new items for
VSE/VSAM Release 2.

Two new modules (IKQLNA and IKQIOD) and four new
macros (IKQSHRW, LOCK, MODDTL, and UNLOCK)
are now used by Record Management for processing of
files,

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

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

VSE/VSAM VSAM Logic, Volume 1: Catalog Management, Open/Close,
DADSM, IIP, Control Block Manipulation, LY24-5191

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

This volume contains all VSAM record management, /O management,
buffer management and EOV logic documentation.

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

This manual and the code it supports should be viewed as a maintenance
set. This means that the module prologues and comments contain certain
types of information and that this manual contains other kinds of informa-
tion. Thus, the listings provide the description of the internal logic of
modules, and the manual uses Method of Operations diagrams to show what

the functions of VSAM are and how the modules work together to carry out
those functions. The term data set is used in this manual instead of file to
conform to the program listings.

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

Organization of This Publication ‘
This publication is organized in the following manner:
e Section 1. Introduction describes the major components of VSAM.
e Section 2. Method of Operation contains HIPO diagrams describing
record management, buffer management, I/O management, and EOV.

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

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

e Section 5. Data Areas describes control blocks used by VSAM record
management, I/O management, and buffer management.

e Section 6. Diagnostic Aids contains diagnostic aids, such as error codes.
®  Glossary defines terms relevant to VSAM.
e Index is a subject index to the publication.

Required Publications

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

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

Using VSE/VSAM Commands and Macros, SC24-5144, tells how to
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Related Publications

Using This Publication

code VSAM macros in application programs and describes VSAM data
management. Access Method Services commands and their use are also
described.

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

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

VSE/VSAM VSAM Logic, Volume 1, LY24-5191, describes the logic of
VSAM catalog management, open/close, DADSM, ISAM Interface
Program, and control block manipulation.

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

VSE/VSAM Space Management for SAM Feature Logic, 1.Y24-5204,
describes the interfaces between Record Management and that feature.

VSE/VSAM Documentation Subset, SC24-5191, contains a subset of the
information contained in Using VSE/VSAM Commands and Macros.

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

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

The module directory in the Directory chapter lists the modules by symbolic
name (all of which start with IKQ, IIP, IGGO, $S, or $$B) and contains page
references to the appropriate method of operation diagram or program
structure that applies to each module. If you wish to see how modules are
grouped according to component, see the component directory. The routine

directory, where relevant, further shows how the modules are subdivided
into routines.

The Index to this volume contains a list of all VSAM modules and indicates
whether each is documented in Volume 1, Volume 2, or both. ‘
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ACB
ACC
ACE
ADDR
ADR
AlIX
AMBL
AMCBS
AMDSB
AMDTF
ANCHT
ARDB
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BCB

BCR

BHD
BKPHD
BKWD (also
BWD)

BLK

BSPH
BUFF
BUFH

CA

CAT
CAXWA
CB
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CCB

CCR
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CIDF
CINV
CIWA (also
CIwW)
CKD

CM

CMS
CNVorCIl
COMREG
CP

CPA
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CPL

CRA
CTGFL
CTGFV
CTGPL
CVH

DADSM
DDname
DIR
DLBL

DS
DSA
DSCB

DSN (also

DSNAME)
DSORG

DTF

ECB
EDB
EOD

allocation chain

access method control block

AMS Catalog communication area
argument control entry

address

addressed accessing

alternate index

access method block list

access method control block structure
access method data statistics block

access method define the file (ISAM only)

anchor table
address range definition block
allocation unit

buffer control block
base cluster record
buffer header

block pool header
backward

block

buffer subpool header
buffer

buffer header

control area

catalog

catalog auxiliary work area
control block

catalog communications area
command control block
catalog control record
control interval

control interval definition field
control interval

control interval work area

count-key-data
catalog management

catalog management services
control interval

communications region
channel program

channel program area
channel program area header
catalog parameter list
catalog recovery area

catalog field parameter list
catalog field vector table

catalog parameter list
common VTOC handler

direct-access device space management
data definition name

direct processing

DASD label

data set

dynamic storage area

data set control block (in VSE, VTOC
label)

data set name

data set organization
define the file

event control block
extent definition block
end of data

Licensed Material — Property of IBM

Acronyms and Abbreviations

EOF
EOV
ESDS
EXCP
EXLST

FBA

FCDB

FKS

Fn

FPL (also FL)
FS

FVT
FWD
FXL

GEN

GO
GOP

ID
1P
170
ISAM

JIB

KEQ
KEY
KGE
KRDR
KSDS
KWTC

LOC
LPMB
LRD
LUB

MVE

n
NSP
NUB
NUP

OAL
O/C/EOV
OPNWA

PIB
PL/S
PLH
PSW

PT or PTR
PUB

RAB
RBA
RDF
REP
Rn
RPHD
RPL
RRDS
RSCB

end of file
end of volume
entry-sequenced data set

execute channel program
exit list

fixed block architecture
field control and data block
full key search

format n

field parameter list
free space

field vector table
forward
fix list

generic key search
group occurrence
group occurrence pointer

identifier

ISAM interface program
input/output

indexed sequential access method

job information block

search on key equal

keyed accessing

search on key greater or equal
key range determination routine
key-sequenced data set
keyword type code

locate

logical-to-physical mapping block
last record

logical unit block

move

number

note string position
no user buffer

no update

open ACB list
open/close/end of volume
open work area

program information block
programming language/system
placeholder

program status word

pointer

physical unit block

record area block

relative byte address

record definition field
replication

register n

resource pool header

request parameter list
relative-record data set
resource sharing control block

Acronyms and Abbreviations

xi



SCIB
SEOF
SEQ
SHRW
SKP
SS
svcC

THB
TIC

UBF
UCAT

Xii

search compressed index block
software end of file

sequential

file sharing work area

skip sequential

sequence set

supervisor call

the hold block
transfer in channel

user buffer
user catalog

VSE/VSAM VSAM Logic, Volume 2

UPD
USB
USVR

VOLID
VRPPL
VSAM
VSRT
YTOC

WA

update mode (or data modify)
upgrade set block
user security verification routine

volume identification
BLDVRP parameter list
virtual storage access method
VSAM shared resource table
volume table of contents

work area
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Section 1. Introduction

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

VSAM is divided into modules, which are logically grouped into compo-
nents.

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

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

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

The following components are documented in VSE/VSAM VSAM Logic,
Volume 1.

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

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

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

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

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

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

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

Licensed Material — Property of IBM Section 1. Introduction 1.1
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Section 2. Method of Operation

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

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

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

the Catalog modules which, in turn, call upon the DADSM modules for
space management.

The diagrams contain three blocks of information: input, processing, and
output. The left-hand side of the diagram shows the data that serves as
input to the processing steps on the center of the diagram, and the right-
hand side shows the data that is output from the processing steps. Input is
anything significant that program processing steps refer to or get. Processing
is the steps that support the function or subfunction represented by the
diagram. Output is any significant change effected by a processing step, for
example, register contents, or control blocks created or modified. The
processing steps are numbered and the numbers correspond to notes, if any,
on the pages following the appropriate diagram(s). If notes are given, they

" include references to modules, routines, and/or labels shown on the extreme
right-hand side of the diagram. These references are your link to the pro-
gram listings. Figure 2.1 shows the symbols used in these diagrams and
describes their meaning.

As an example of how to interpret a typical method of operation diagram,
see page 1 of Diagram CG, which graphically depicts the control interval
space reclamation function. The left-hand side of the diagram shows the
significant input required by the processing steps shown in the diagram.
The data-set information in the AMDSB is input to steps 3, 4, and 6 in the
processing portion of the diagram. The processing portion of the diagram
shows the processing steps required to fulfill the function described by the
diagram. Note that the function described by one diagram may be per-

formed by one or more VSAM modules; that is, the diagrams not only show
program flow, but show the subfunctions that are required to carry out the
function and that are subsequently shown in separate diagrams.

Note that some diagrams have more than one entry point.

The notes provide details about the processing shown in the diagram. For
example, note 13 tells how index entries are found (in step 13). The dia-
grams are numbered in a sequence that follows the pattern ccn, where the
first character, in general, represents a part of VSAM such as buffer man-
agement, the second character represents a category within buffer manage-
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2.2

ment, and the number represents the first, second, third, etc., page of that
particular diagram. Thus, DG1 would be the first page (1) of the share
option 4 hold function for buffer management (D). See the list of diagrams

for details.

I

EREEp

PLH

PLHWAREA

WKABB

WKACC

WKAHH

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

FLOW OF ACTION -- shows the flow of action through the process-
ing steps

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

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

REFERENCE INDICATOR -- means refer to this item

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

ONPAGE CONNECTOR -- used together with the flow of action
symbols to indicate a branch, within the same diagram, to the step
number within the circle, regardless of whether the diagram is on
more than one page.

OFFPAGE CONNECTOR -- used for backward reference between
diagrams.

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

In the input and output colums of some of the HIPO diagrams,
control block sub-fields that are contained within a larger field are
indicated by dashed lines. In this example, sub-fields WKABB,
WKACC, and WKAHH are all contained within the field PLHWAREA.
(In this particular case, these sub-fields are mapped by a different
mapping macro, which accounts for their labels beginning with
“WKA.'")

Figure 2.1

VSE/VSAM VSAM Logic, Volume 2

Symbols used on method of operation diagrams
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Diagram AAl. Method of Operation Contents

VSAM
overview

See Diagram
AB

Control Catalog
log Record
block Open ISAM Catal management DADSM Close
manipulation P interface management »servioges A management
* * * * * * See Diagrams *
BA-FI

*See VSE/VSAM VSAM Logic, Volume 1
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Diagram AB1. VSAM Overview

R1

i Parameter list

User-issued VSAM
GENCB macro

MODCB,SHOWCB or

TESTCB macro
(SVC 65)

User-supplied
argument control
entries

Keyword
Heeader

bYY

23
)]

~(¢

User’s VSAM
data set
(closed or sharable)

User's VSAM
data set
(open)

User’s record area

Deta record d

RAPL

\—.—-/

Keyword

User-issued VSAM
OPEN macro
(SsvC 2)

User-issued VSAM
GET macro

-TTTT

ERASE macro
-

PUT macro

r-—-

| POINT macro
| ENDREQ macro

| User-issued VSAM
| CLOSE or
L —J TCLOSE macro

24

(svc 2}
or automatic
close

VSE/VSAM VSAM Logic, Volume 2

Control block manipulation macros processing

ACB, RPL, or EXLST

Build a new control block.

Modify, dispiay, or test a control biock.

Open processing

Connects the user’s processing program to its
r———t=* assoc.ated VSAM data set.

——— e ]

Record management processing (See Diagram BA1)

VSAM user's partition

User's record
area

Retrieve a record.

1

Data record

-

-
|
|
|
I
|
|

User's VSAM

Delete a record.

data set
(open)

-

N~

Store a new or updated record.

Set or reset string positioning.

R R
-

Record

Close processing

Disconnect the user’s processing program from its 4
,ﬂ associated VSAM data set.

User's VSAM data
set (closed or sharable)

I'd

O]

Licen
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Diagram BA1l. Record Management Contents

Record
management
overview
See Diagram BB
POINT: GET: PUT ADD: PUT UPDATE ERASE: VERIFY: RCLOSE or WRTBFR:
Position Retrieve Store a new or ISAM- Delete a Reestablish ENDREQ: Write
VSAM at a record record issued PUT record high-used Clean-up and deferred
a record in LOCATE and high-key 1/0 completion buffers
mode: Store RBAs
an updated
racord
See Diagram BE See Diagram BF See Diagram BG See Diagram BH See Diagram BI See Diagram BT See Diagram CS See Diagram FF
GETNXT:
Buffer Get next 1/0 Purge
manager buffer and manager buffer
read ahead
See Diagrams DA- i See Diagrams EA- i
9 See Diagram BS EW See Diagram FC
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Diagram BB1. Record Management Overview

RPL '
— —— == 1. Istherequest an ENDREQ?
RPLENDRQ [-— — No Yes
RPLHLD |~
~~e_ '
™ 2, Test to see if RPL is held by another request.
Hold it Already held
RO
a,e:,u:;z. [= == == == == == — — 3. Store request-type code into RPL and initialize,
control block registers.
¥ 4 Isthe request an RCLOSE?
- .
RPL - No Yes -.
rRrLREG 7
RPLHLD2 e o= = e e = = — & 5, Test to see if second or subsequent RPLs in RPL
RPLACB N chain is held by another request.
R Hold it
~
~< Already held
~
s
6. Does each RPL in RPL chain have the same
ACB address?
Yes No m N @

2.6 VSE/VSAM VSAM Logic, Volume 2

Module
or label
1KQVsm
VSMOO1

RPL R10 R12
[tamoss] [tre |

———>| [RPLREQ] R11 R13
[famBL | [fpPH |

VSMO010
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Diagram BB2. Record Management Overview

User issued
POINT
ET

VERIFY

ISAM
issued
PUT in
LOCATE
mode

. . P Module
Establish PLH-RPL relationships if not already or label
established
RPL VSM020
— - = 1& 7. Isthe RPL string ID number equal to or less PLHVEROO
than (but not 0) the number of strings (that is,
equal to the ID of one of the PLHs)?
No Yes -@
AMBL 8. Assign a free PLH to the RPL.
AMBLSR b —— Jl 9. Is LSR specified for this data set?
Yes No -®
AMDSB ' PLH
PLHACB
AMDCINV 10. Initialize the PLH assigned from the resource PLHDCSZ PLHINT00
pool with data-specific information, PLHXCSZ
11.  Increment the count of active PLHs in the
8 resource pool.
R13 PLH
[} —— — {»12. Store address of user's save area into PLH. PLHSADDR
PLH
PLHENDRQ P — — — 1 [*13. Has an ENDREQ been received? VSMO40
No Yes -@
b o= o o o= o= o= = == ~ = -4 14. Analyze request options and parameters.
/15 VSMO042
E::}-— — — < 15. Was an internal error code set during request IKQRQA
analysis?
No Yes

(9

Licensed Material — Property of IBM
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Diagram BB3. Record Management Overview

RPL

RPLREQ

RPLOPT1

2.8 VSE/VSAM VSAN Logic, Volume 2

RPL
_» 16. s this an output-type request (PUT, ERASE)?
RPLREQ |- — 7 Yes No
AMBL '
AMBLUSB |- — — — 4 17, Does an upgrade set exist?
Yes No
18. Perform upgrade processing.
AMBL See Diagram BD, Alternate Index Upgrade.
AMBLCBC |+ = = — 4 e 19.  Access via path for GET or POINT?
ﬁs No m—(2)
——————————— le» 20.  Sequential GET and “Duplicate Key follows’'?
PLH _ 17 v
No es -.
Pl . @
PLHFLG1 ¢
RPL Request processing based on request type
RPLREQ — — —4%21. Perform the function requested:
See Diagram BE, POINT: Pasition VSAM Data
Record.

See Diagram BF, GET: Retrieve a Record.
See Diagram BG, PUT ADD: Store a New Record.

See Diagram BH, PUT UPDATE or ISAM-issued
PUT in LOCATE Mode: Store an Updated Record.

See Diagram BI, ERASE: Delete a Record.
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Diagram BB4. Record Management Overview

PLH

PLHFLG1

See Diagram BT, VERIFY: Reestablish High-used
and High-key RBAs.

See Diagram FF, WRTBFR: Write Deferred Buffers.
See Diagram CF, Get Control Interval by key.

PLHJRN

AMBL

AMBLBC

25.
P4
P ”~
R1E ~
Ceroramse 1
~
~ )
' 26.
RPL
RPLREQ [~ — === > 27.

————— > 22.

23.

b — ——-ts24.

28.

Is JRN exit active?
Yes No

}

Do journaling.

!

See Diagram FD, JRNAD exit: Journal a
Transaction.

GET via path?
Yes No

\

If “‘workarea too small” is indicated, set UP 8 ey
larger workarea.

!

Error detected?
Yes No

L

For PUT or ERASE requests perform upgrade e—
reset processing if upgrade set is present.

See Diagram BD, Alternate Index Upgrade.

!

Read the AIX record once more.

See Diagram BF, GET: Retrieve a Record.

PLH

PLHAIXWA
PLHAIXWL

PLH

PLHSWT1

Licensed Material — Property of IBM
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Module
or label

VSM0475

VSM048

VSM050
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Diagram BBS. Record Management Overview

AMBL Module
or label
AMBLBC o —— —L 29. For a GET request via a path perform the access VSMO56
] ’ to the base cluster.
7
RPL // See Diagram BC. Path Processing.
7
RPLREQ [/
> 30. If JRNAD exit is active, do journaling.
Pl
- . -
PLH P See Diagram FD, JRNAD exit: Journal a o (AMDSE) | REG 10 IKQJRN
PLHJRN o Transaction.
PLHAIXSV [~ addr (AMBL) REG 11
=~ X
[~ 31, Reload control block pointers. = REG 12 | VsSMo0s9
PL
PLHCHAIN |— —= = Lo 32, Are there any more RPLs to process on the chain VSM060

associated with this request?
No Yes ~@
PLH '

PLHFLAG == = —| 33. Does the PLH contain information for further
requests?

AMBL i) e

AMBLSR = ———de 34. Is LSR specified for this data set?

Yes No — .
Data and
lnd:x.BHDl ' @ BCB

BHDSKDQ
BHDNSKDQ — — =4+ 35. Return buffers (BCBs) from the BHDs to the - ——w] BUFUSE
BHD1STF resource pool.
See Diagram FH, terminate a request. PLH IKQBFB40

36. Free the PLH. .]__) PLHUSE

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



Diagram BB6. Record Management Overview

R16
RPL r____ —_—
Error exit

7

7

PLH 7
PLHSTRID (
N
~N

N

~

37. If LSR was specified, decrement the number of |
active PLHs by one. —

38. Post the ECB of the PLH.

Common request processing

"> RPHDASTR

RPHD

O

Licensed Material — Property of IBM

39. Take normal exit. Sl Return [ms:
40. Handle error recovery and set error feedback Ny RPL
information.
Error code
See Diagram CQ Error Handler.
He 41. Take error exit.
See Diagram CR, Error Exit.
RCLOSE processing PLH
42, If correct PLH is not found in string ID, indicate - > PLHENDRQ
A a wait and point at PLH ENDREQ request lock
(to prevent PLH from being seized by another
request). .
ENDREQ processing RPL
e . - o L
43. If correct PLH is found in string 1D, indicate a —" RPLHLD
wait and point at RPL lock (to prevent RPL RPLHLD?
from being seized by another PLH).

Section 2. Method of Operation

Module
or label

VSM066

VSM069
VSM070
VSMO080

VSM080

VSM110
PLHVER0O
WAITPO0O

VSM110
PLHVEROO
WAITPOOO

2.11



Diagram BB7. Record Management Overview

R13

———

Data and
index BHDs

BHDSKDQ
BHDNSKDQ
BHD1STF

44,

45,

> 47.

48.

49.

Store address of user’s save area into PLH.

Set PLH fock and wait for |/O operations to
take place before PLH is freed.

See Diagram CS, Record Management Close: Do
all 1/0 operations required on this PLH.

Was LSR specified for this data set?

Es No

Return BCBs to the resource pool.

See Diagram FH, terminate a request.
Decrement the number of active PLHs by one.
Free PLH and RPLs.

Was there another error?

No Yes ] @

Module
or label
3 PLH VSM160
PLHSADDR
- PLHUSE
PLHENDRQ
BCB

q———~]  BUFUSE

PLH
PLHADDR
PLHUSE
PLHENDRQ

D RPL

RPLHLD
RPLHLD2

Return

2.12 VSE/VSAM VSAM Logic, Volume 2
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Diagram BC1. Path Processing

pusia)

/1
’1 . Get address of work area. —
y
PLHFLG1 \ 7/ 1 2 istnis request a POINT?
\\// No Yes -@
RPL(A) 7\ '
RPLAREA | \
RPLOPT1 = - -\:'-’ 3. Sequential processing?
N Ye N -—c)
R /
) ) N
4. |s the first BCR-pointer in the record to be
AMDSB(A) selected?
Yes No -@
AMDKEYLN |~ - '
~
~
AIX record [——=—- :3 5. Calcutliate address of first BCR-pointer in AIX ~ PLHA)
record. .
rIAIXPL ‘AIXPC I A|XKL‘AIXKYL —] -@ PLHAIXPT
T
L - — - — = = i=— — —|-» 6. Calculate address of next BCR-pointer in this =1
PLH(A) _ 47  AlXrecord.
P
PLHAIXPT T - o Test 'if repositioning to previous BCR-pointer is
- required.
PLHFLG1 P
PLHAIXPT - Yes No -@
PLHAIXPN ' PLH({A)
8. Reposition to previous pointer. p PLHAIXPN
9. lIs it the last BCR-pointer in this AlX record?
No Yes -@
10. Indicate that duplicate key follows.

Notes for Diagram BC1

General note for sequential processing

During sequential processing, the base records are returned in the
order of the BCR pointers in the AlX record, regardiess of the
““direction” of sequential processing (forward or backward).

Control block notation

RPL(A), PLH(A), etc.: control blocks referring to the path entry

(AIX).

RPL(B), PLH(B), etc.: control blocks referring to the base cluster.

3. |f sequential processing is not specified, only the first base record
associated with a given AlX key is retrieved. The indicator "‘duplicate

key follows” is set if applicable.

7. Repositioning to the previous BCR pointer is required only if the

previous sequential request ended with a “'no record found” condition
in the base cluster. To prevent the user from simply skipping this BCR
pointer (which represents a lack of compatibility between AiX and
base cluster), the PLH, which had been incremented in the previous
request to point to the next BCR pointer, is returned to the faulty
BCR pointer. A series of sequential GETs will thus return a series of
'no record found” conditions, all for the same base record.

Licensed Material — Property of IBM

Module
or label

IKQAIX
A1X000

AIX030

AlIX040

AIX056
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Diagram BC2. Path Processing

RPL(A} R1 Mold:I:'
e ———— —-;11. Find PLH referring to the base cluster. ~ or lal
RPLSTRID [~ T~ “AMBL(A) ] AIX080
| //
PLH(A) | AMBLPLHL || ~
| AMBLBC
PLHBCPLH [
PLH(B)
R10 R f— = ~= — —4& 12. Save control block pointers referring to the path"—‘> PLHAIXSV
[ tampsBia) | [ tAMBL(A) entry cluster.
R12 R13
[tReLial | [truHia) ] R10 A1
\ | tamosse) | [tamsLie) |
PLH(B) /1 re ~| R12 R13
|_tpLH@) == — — —1g13. Set up control block pointers referring to the —_————— [treue) ] [teLnie) |
PLHHRPL —_—_—— e = T Ly base cluster.
RPL(B) P P
- 14. Is this request a POINT?
RPLACB //’ —T
RPLREQ |-~ Yes No R10 R11
ACB(B) [ tamossia) | | tameLia) |
16. Store previous request information into PLH(B) __> fi2 13
ACBAMBL K~ ‘@ and reload control block registers pointing to i “RPL‘A) ] UPLH(A) ]
AMBL(B) o AlX path entry cluster.
APL(B)
amBLOTA P~
AMDATTR! fw em e o e 0 cerals pu— RPLOPT1 AIX
16 ‘Ilz;tr:ag;:i:ni’s:L(B) for a DIRECT GET request :>{ APLOPT2 063
KEYED for KSDS or

ADDRESSED for ESDS

17. Read the record from the base cluster.

PLH(B) See Diagram BF, GET: Retrieve a Record.

PLHJAN [~ = =———<1® 18. |s journaling specified?

Yes No
(9

Notes for Diagram BC2

11. A direct pointer (PLHBCPLH) is used for local shared resources.
Otherwise the base cluster PLH is indexed by the AMBL (base cluster).

14, A POINT request is completed when the PLH is positioned to the
correct BCR pointer. A GET request continues and actually retrieves
the base cluster record indicated by the current BCR pointer.
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Diagram BC3. Path Processing

Module

19. Journal the transaction. or label
See Diagram FD, JRNAD exit: Journal a
Transaction.

Base record 20. No record found or end-of-data or invalid
AlX key | AIX key RBA? ~
field field No Yes R16
- —(z)
AMDSB(A) T~
~~ o Pointer without
~~ -1 associated base
AMDHXRKP === — = o= = = e e e ; 21. Ensure that the record just read is the one record AIX073
RPL(A) - required.
P
RPLARG -~ Correct record found?
Yes No
Set error code R10 R11
PLH(B) ' [tampseia)l | [TamsLid) |
| Ri3 R12
PLHAIXSV |[—— — —{e 22. Reload control block pointers referring to the > | TPLHIA) ] [ TRPL(A) I

path entry cluster. ]

23. Error detected?
No Yes @ Return RPLIA)
' RPLRBA

24. Store RBA into AIX RPL and indicate “duplicate "5 s Do
key follows” if correct. RPLFDB2

|

Return
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Diagram BD1. Alternate Index Upgrade

RPL(B}

RPLFDB3

[

SB

1 ACB(U)

t ACB(U)

+ ACB{U)

4 ACB(U)

P
=
o

R11

1 RPL(B)
13
1 PLH(B)

]
oy
|N

D

PLH(B)

PLHUPG1

PLHUPG2

N\

[

SB

USBWALEN

USBWAPTR

Notes for Diagram BD1

4. The LOCK macro (rather than a test-and-set lock) serializes use of the
USB so that attempts to do multiple concurrent upgrades under the same
VSE task can be detected and a return code issued. Because the LOCK
macro is used, all multiple string upgrades over the same base cluster
throughout the system are serialized.

. s this a call for upgrade reset processing?

. For multiple string processing, serialize use of the

. Get address of PLH(U) and RPL(U), and save

. Move the address and length of the user’s work

. Get the address of the next ACB(U) which

. Is the alternate index empty ?

Yes

\

Has an 1/0O error occurred?

No

Yes

}

No

14 3

Indicate “incorrect upgrade set”’.

USB by means of the supervisor LOCK macro.

See Diagram DL, Issue LOCK macro.

control block pointers referring to the base cluster. |

area into the RPL(U).

points to the alternate index to be upgraded. -1
End of upgrade set?

No

}

Yes

4

No Yes

Module
or label
1KQUPG
UPGO000
RPL(B)
E— PP
-
UPGO010
PLHW) IKQBFC40
pms—— 7YY UPGO100
RPL(U)
- RPLBUFL
_:>
RPLAREA
PLH(B)
" >| PLHUPGP UPG1000

RPL(B) is the RPL that
pertains to the base.

RPL(U) is the RPL that
pertains to the upgrade set.

(9

The LOCK name for USB serialization is the standard LOCK name for
the base cluster (see note for step 1 of Diagram DG), except that the
last two bytes are X'0004".

2.16
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Diagram BD2. Alternate Index Upgrade

RPLREG | —(C )~ — —+10. s the request a PUT UPDATE?
RPLAREA N Yes No -@
L O] 8
] )H. Calculate the position of the AlX key field within UPG1020
PLHDBAD } - - // the base record:
PLHDRO 4 1) in the user’s work area (updating record).
—  PLHUPGP1 // 2) in the buffer (record to be updated).
//
uss = 12. Are these key fields equal?
oy sl g’ Yes m—p(7)
R14
l I-— = —= — 4 13. Has the BCR pointer already been determined?
No Yes
AMDSB(B) .
AMDATTR! f=— — — — & 14. s the base cluster a KSDS?
AMDRKP N Yes No -.
“~o (9
\ PLH(B)
~

@— -£ 15. Calculate the address of the prime key inthe ~ — :> PLHPGAD
user’s work area (for UPDATE and INSERT) or

in the buffer (for ERASE).

@- — =+ o16. Is the request a PUT UPDATE? UPG2030

Yes No ..

Licensed Material — Property of IBM Section 2. Method of Operation 2.17



Diagram BD3. Alternate Index Upgrade

PLH(B) m;’:':’
PLHDRRBA. 17. Store the address of the previously read record :D@ UPG2040
PLHDRBA ..@ into PLH(B).

18. Locate the last control interval in the base cluster.

l Record l Free space l RDF I CIDF I See Diagram BG, PUT ADD: Store a New Record.
T

e — — — — ~+® 19. Does this last control interval contain the last
segment of a spanned record?

No Yes -@
RPL(B) ‘
. . PLH(B)
RPLRLEN p—-— ——Le 20. Check if the last control interval has enough free
space for the new record.
PLHUPGAD

No Yes

‘ @:9 PLHDRRBA

—; 21. Calculate the address (RBA) of the next control —b®
AMDSB(B) P interval. '\

!

AMDCINV’ ’
AVDCIPCA } - —= = 1o 22, |s the record to be added a spanned record?

N N Yes No -@
N
N
N
h
23. Is there enough free space in the last control area UPG2070
for the record?

24. Calculate the RBA of the next control area. UPG2090

25. Store the RBA in PLH(B).

@)
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Diagram BD4. Alternate Index Upgrade

Module
or label
PLH(B) iam | R11
tampseiul] [ tamsLu) ]
— PLHUPGP] b= em e o = e oo e — —3® 26. Set up new pointers to the control blocks of the pm— R12 R13
PLH(U) 4% alternate index to be upgraded. . AR R EETTTE
el 94
PLHARPL 7 /// RPL{U)
usB ///
USBPLH 7 .
Lo —_———— RPLACB
—1 TACB() 7 RPLOPT1
7 27. Connect the RPL{U) to the current ACB(U) and >
P prepare the RPL(U) for a keyed, direct GET for l RPLOPT2
LACBIY) P update. RPLREQ
7
ACBAMBL [ FLHie)
PLHUPG S
PLHSWT! L. < PLH(U)
™ 28, Initialize the PLH(U). z
Data and index ﬁ
AMDSB(U) 'y
~ /
i ,///
AMDCINV P § y:
@-— ;29. Is a pointer to be deleted? UPG3030
E—‘—— /|
peLe) .~ {Is the user’s request PUT UPDATE, PUT
7/ INSERT and upgrade reset in process, or
RPLREQ r ERASE and upgrade reset not in progress?)
Yes No -.
PLH(B) ' @
PLHDRO } Delete a pointer : APLL)
PLHDBAD T
PLH(U) e 30. Get the address of the AIX key field within the —m———>| _RPLARG UPG3040
1% 's work the buff
-— user's work area or e buftrer.
PLHSWT e — — = —"" 1}
uUsB 7 F
7 .
27 /]| 31. Read the AIX record.
Rel. key position < /
// See Diagram BF, GET: Retrieve a Record.
RPL(B) /
/
RPLAREA [

Licensed Material — Property of IBM Section 2. Method of Operation 2.19



Diagram BDS. Alternate Index Upgrade

. . Modul
Delete a pointer (continued) or label
R1S
— — - 32. Error code “no record found” or "end of data”
N\ returned?
AN
\ No Yes
N
\‘
pes 33. Is the work area too small?
APL (U) usewaPTR |\ Yes No RPL(U)
~
RPLBUFL 3 -~ RPLBUFL
APLARE }— ——— e ——— :’v 34. Free the work area, if necessary, and obtain a ﬁ){ RPLAREA UPG3047
A MDS - s new one large enough to receive the
7 record.
7~
AMDLRECL V~ )
35. Read the AIX record again. UPG3048
See Diagram BF, GET: Retrieve a Record.
AlX record
tBCR1 [facnzl tBCR3 l —_—— 4-0 36. Scan the record for the BCR pointer to be UPG3060
v
A deleted.
LH(U) // Pointer found?
7 Yes No -.
PLHUPGAD [” . @
37. s it the only BCR pointer in this AlX record? UPG3070
Yes No
. RPL(U)
38. Store the request-type code “ERASE" into — RPLREQ
RPL(U).
AlX record
®:>I 39. Delete the BCR pointer. T_;)l—fTacn1TTacR2r |

@
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Diagram BD6. Alternate Index Upgrade

RPL(B)

RPLREQ

RPLAREA

©

PLH(B)

PLHDRO

PLHDBAD

Delete a pointer (continued)

APL (V)

40. Calculate the new record length and store the
request-type code “PUT UPDATE" into RPL(U).

41. Write back the updated record or erase it.
See Diagram BH, PUT UPDATE: Store an

updated record or
Diagram Bl, ERASE: Delete a Record.

1 R RPLRLEN
v { RPLREQ

PLHSWT1 p— — — —f& 42. |s a pointer to be inserted?

(Is the user’s request PUT UPDATE, PUT
INSERT and upgrade reset not in progress, or
ERASE and upgrade reset in progress?)

is No m—(57)

Add a pointer

RPL(U)

}_ N

USB P o

Rel. key position}”

AMDSB(U) -

AMDATTR3 [~

e
7/
R15 Ve

[erorms ¥ ——

P 47. 1Is the work area too smali?

; 43. Get the address of the AlX key field within the

user’s work area or the buffer.

44. Does the AlX have the “UNIQUE" attribute?
No Yes

§

45. Read the AIX record.

<!>

See Diagram BF, GET: Retrieve a Record.

46. Error code “no record found’ returned?

No Yes

4

Yes No

P

=+ > RPLARG

O,

Licensed Material — Property of IBM
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UPG3130

UPG3140
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Diagram BD7. Alternate Index Upgrade

" Modul
’”r——— Add a pointer (continued) or label
USBWAPTR = — == — — == =— — 1F 48. Free the work area, if necessary, and obtain a UPG3145
- Ll (4 new one large enough to receive the record.
AMDSB(U) —_— - /]
_-" // 49. Read the AIX record again. UPG3147
AMDLRECL RPL(U) /
/ See Diagram BF, GET: Retrieve a Record.
RPLBUFL |/
RPLAREA ()
RPLRLEN
Al X record
1BCRx t8CRz J J" -@— 1 Scan the record for the BCR pointer which is to UPG3150
be added.
Pointer found?
No Yes ‘@
PLH(U) ‘
PLHUPGAD |  18BCRy . Add a new BCR pointer to the AlX record. ;){ 1BCRx [ tBCRz [mcnv I T
AMDSB (U} RPL(U)
AMDLAECL = —— ~}® 52. Calculate the new record length. "> RPLRLEN UPG3160

. Is the record length greater than the permissible

maximum, or is the maximum number of pointers
exceeded? (32, 767)

f Yes

Write back the updated record.

See Diagram BH, PUT UPDATE: Store an
updated record.

222 VSE/VSAM VSAM Logic, Volume 2
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Diagram BDS8. Alternate Index Upgrade

Modul
AMDSB(B) Add a pointer (continued) AIX record or label
. l Header ﬁk\.lx BCR
MD Yy pointer
AMDKEYLN } ————————— 55. Build a new AlX record and initialize RPL(U) UPG3170
AMDATTR1 AMDSB(U) _ for a PUT INSERT request. \\ RPLIU)
-~
AMDKEYLN R RPLREQ
RPLIV) RPLRLEN
56. Insert the new AlX record. UPG3190
RPLAREA
RPLARG See Diagram BG, PUT ADD: Store a New
Record.
PLH{U) 57. Free the data and index buffers. R10 R11
BCR pointer See Diagram DA, GETBUFF: Free a buffer. [ tamoseie) | | tamsLe) |
PLHUPGAD R12 R13
PLHAIXSV 68. Reload the control block pointers to point to the > [treue) ] [tener |
base cluster. .@
) R4
Error handling [feLHwy |
R10
R13 59. Free the data and index buffers. UPG3210
PLHW) Ll See Diagram DA, GETBUFF: Free a buffer. RU
PLHAIXSV 60. Save the address of PLH{U) and reload the ™ 12 UPG3250
PLHSWT1 e control blocks to point to the base cluster. l +RPL(B) I
T —— R13
i L 61. Did the error occur during upgrade reset UPG4100

processing?

Yes No

'

RPL(B)

62. Indicate the presence of an inconsistent AlX in

2| RPLFDB2

the upgrade set.

Licensed Material — Property of IBM
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Diagram BD9. Alternate Index Upgrade

use Module
or label
tacB(u) PLH(B) . PLH(B) USB
tacB) Error handling {continued) ( |~ T ACBIU)
PLHUPGP1
I:z:t:“': PLHOPGPZ }_ — 1 683. Initiate upgrade reset processing. —L_'>1 :'LHUPG': 1222:3:
LHUPGP2
tacs(w) 64. Was the user's request PUT UPDATE? PLHSWT1 tacs(u)
RPL Yes No -@ TACB(U)
RPLREQ = ~"Rs - ~— 44 . R10
:— ~— — -4 65. Have any modifications been made to the AlX 2 | tampssiu)
R4 that caused the error? A1
PLH(U) PELTTI S Yes No -@ i tAMBL(U) |
( l R12
tRPLU) Nw ' TRPL(U)
ACB(U) T T [I% 66 Reload the control blocks to point to the AIX R13
RPL(U) _- 17 that caused the error.
1 AMBL{U) /
tacs) // . .
AMBLIU) ; Terminate upgrade processing
/ @ 67. Has any upgrading been carried out? UPG5000
tAMDSB(U) Y.
es No @
use ‘ w—70)
USBWAPTR M~ — = m— —— — — -768. Is there a work area to be freed?
~ W Yes No
- ()
RPLAREA } -
RPLBUFL S~
-~
RPL(B) T® 69. Free the work area.
R1S
RPLFDBK  j= == — 444 70. Load the function and error codes. ):l
71. In the case of multiple string processing, UPG5020
- dequeue the USB as a system resource.
See Diagram DM, Issue UNLOCK Macro. IKQBFC50

2.24 VSE/VSAM VSAM Logic, Volume 2
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Diagram BE1. POINT: Position VSAM Data Record

User-issued Module
POINT * *Diagram BB or label
! IKQGPT
| v 1. User-buffer processing?
a Yes No -@
RPL - < PLH
RPLOPT2 <
RPLARG [— —1e 2. Store user-supplied RBA into PLH. ———— PLHDRBA
RPLKEYL \
RPLOPT1 ~\_¥ -®
\\ > 3. Is keyed processing being performed? T GPT030
\ N\ Yes No m‘h
\ ® v
Data AMDSB N\ '
R2
\\ i - ——'—-‘5 Addi f
AMDKEYLN p— —— — 4o 4. Get address and length of the user-supplied key ress of
or relative record number. - s
AMDATTR1 |~ GPT060
-—
T T* 5. RRDS processing?
No Yes
index AMDSB PLH
AMDHLRBA = — & 6. Indicate that the index must be searched from = ] PLHXRBA
the highest to lowest level for the desired key. PLHPKEY
. 7. Is positioning to last record required?
L
PLH P 7/ Yes No -®
< /
PLHSWT1
N 8. Set previous request key to X'FF...F’, /
AN
N —(11)
[ 9. s positioning to last record required? GPT086
N —(1 1)

(19

Notes for Diagram BE1

4.  The user-supplied argument is a key for keyed processing or a 4-byte
relative record number for relative record processing.

7.-9. Positioning to last record is required for backward processing
with the option LRD.

8. For keyed processing of a KSDS, positioning to the last record is
achieved by searching the index for the maximum possible key
(X’FF...FF’).

9.-10. For addressed or relative record processing, positioning past the
last record is first carried out, using the high water mark of the
highest key range as an RBA. The last record is then found by using
LOCATE PREVIOUS.

Licensed Material — Property of IBM Section 2. Method of Operation ~ 2.25



Diagram BE2. POINT: Position VSAM Data Record

4

Invalid RBA specified P Return ]
13. No record found, next higher located:
. e BWD P Return
- — RRDS GET &P Return
| - KEQ WP Return
. — KGE
14. No record found, end of CNV reached:

— ~® End of data

[~ f BWD, GET SEQ
/

K e BWD, LRD

’

7
V
7~
~ » KGE

- -~ Generic key

. Check return code:

. Simulate PLH positioning beyond last record. PLH
.@\ PLHDATA
PLHDCNV

. Locate record or control interval by key, relative —1

record number, or RBA.

See Diagram BP, LOCATE DIRECT.

Record found

No record found, next higher located .@
No record found, end of CNV reached

Module
or label

GPTO070

PLHDRCD

data buffer.

[Recoro] |

index buffer_

~

PLHINDEX

PLHXCNV
PLHXETRY.
PLHFLAG

~ R15

WP Return

BWD, other

—) Error code -invalid RBA

Z R15
Error code -no record found

i

R
R

: -end of data

:M -no record found

Other -

“i

15
15
R15

-no record found

ARDB-chain — —
—
ARDNPTR T T~
l ARDHRBA [~ ="
= ARDNPTR _ - -
ARDHRBA |~ ) <
. RO Ve
=0 (share v
control)
R1
R2
Address of
/
RO /
RPL
RPLOPT1 -—-@
RPLOPT2
RPLREQ ——@
data AMDSB O==t
AMDATTR1 = ———— — — — — — —
7
®==]
pLE
PLHFLAG 0 -
PLHSWT1 | e -
/4
7z
s
12,7
// ]
z
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Diagram BE3. POINT: Position VSAM Data Record

PLH Module
b~ — —= —— o= — — — <& 15. For generic key, locate next record relative to or label
PLHDATA current PLH positioning. — PLH
PLHINDEX See Diagram BL, LOCATE NEXT. = 0/Error code PLHDATA
PLHFLAG R15
\ — — 4~ —» Error detected o Return PLHINDEX
N\ R15 PLHFLAG
e . -» End of data reached P Return -end of data
RPL
RPLARG  |—=s{ user'skey | — — -{® 16. Check if next record is in domain of generic key.
- R15
-
— Not in domain P Return : -no record found
Data buffer -
recorded key In domain PLH
Pl-'I:LHDATA PLHINDEX
» 17. Locate next record relative to current PLH PLHDATA
_ positioning. PLHFLAG
-
P - See Diagram BL, LOCATE NEXT (FWD processing), or R16 GPT155
P See Diagram BN, LOCATE PREVIQUS (BKWD 0/Error code
- processing).
PLHDATA A15
— — 4~ —» Error detected P Return
PLHINDEX
PLHSWT1 —_—— e —— —— e — ~4- —» Previous data CA requested
PLHFLAG = = mm — — __ __ F . R16
= — —~{— -+ Endof data meturn -and of data
Record found -‘
R1
18. If previous control area is required for keyed —_
backward processing, a high level index search )
for previous request key is started. \ LH
~® \ PLHPKEY

Notes for Diagram BE3

17.-18. During keyed backward processing of a KSDS, LOCATE PRE-
VI0US can step backwards only until it reached the beginning
of a sequence set record, which corresponds to the start of a
data CA. LOCATE PREVIOUS then returns a “’previous data
CA required’ condition, and stores the lowest key of the
current CA in the previous request key field. LOCATE DIRECT
and INDEX SEARCH will then carry out a top-down search
and transition to the previous sequence set record.

Licensed Material — Property of IBM
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Diagram BE4. POINT: Position VSAM Data Record

Module
data BCB or label
BUFFLAG2 ——— 19. Has new version of data CNV been written?
GPT170
No Yes 1) pLH
APL ' PLHFLAG
_l PLHRTC
RPLOPT g’ 20. Save the request-type code, request options, | PLHOPT GPT300
RPLAEQ request RBA and, if keyed processing, the PLHPKEY
request key or relative record number; set up
PLH flags.
Return
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Diagram BF1. GET: Retrieve a Record

User-issued
GET »

*Diagrams BB, BC, BD

1.
| 4
/
Ve
RPL /
RPLREQ |~
RPLARG
@.— relopTcD L 49
RPLKEYL |
N
N
N
|
\ 3.
AMDSB @
~
h Y
AMDKEYLN [~ — — -{* 4.
AMDATTR1
AMDHLRBA

Ve
PLH s
/
PLHPKEY }/
PLHFLAG —_——te7
PLHSWT1

If the request isa GET UPD for a data set and __ >

exclusive control is specified, then indicate that
the appropriate data control area, and for keyed
processing, its associated sequence set control
interval, are to be held in exclusive control until
the update operation is completed.

Sequential GET?

No

4

Keyed request?

Yes

Yes No

\ :

Get address and length of user-supplied key or
relative record number.

Skip -sequential GET and PLH is positioned?

Yes

\

Is request sequence valid?

Yes

\

End of data or 1/0 error encountered during

previous request?

No

-—
e

P Return

No

Yes No

RO
share
control
R1
length
of key
—
address of
argument

R15

Notes for Diagram BF1

2,

A direct or skip sequential GET does not require prepositioning;
it implicitly positions to the correct record or control interval before

transferring it to the user’s area.

The key is supplied as argument. The length is the full key length
{in AMDSB) for FKS and the KEYLEN supplied by the user for a

generic key.

For a positioned SKP request, the given key has to be in ascending

key sequence with respect to the previous request.

Licensed Material — Property of IBM
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Module
or label

IKQGPT
GPTO10

GPT020

GPTO030

GPT040

error code -sequence error

GPT060
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Diagram BF2. GET: Retrieve a Record

AMDSB
AMDATTR1 [ o— — 4 g
PLH 9.
PLHSWT1 V——--.m.
\
\
\
\l
N
12
ARDB
ARDHRBA | — o 13.
14,
RPL
RPLDIR — — — —»15,
RPLKEY "
~
~
B
AMDSB A 16.
7
7
AMDDST /

Relative record data set?
No Yes

$

Indicate top down index seéarch.

!

Is last record requested?
Yes No

¢

Use previous request key as argument and set it
to maximum (all X'FF’).

!

Is last record requested?
Yes No

¢

Set request argument to RBA of first unused
data control interval.

!

Share option 4?
Yes No

¥

Direct processing?
Yes No

4

Keyed access to a KSDS?
Yes No

ERR

Module
or label
GPT060
PLH
" PLHxRBA
PLHPKEY
R2
/
/]
GPT065
PLH
: > PLHDRBA
GPT070

230 VSE/VSAM VSAM Logic, Volume 2
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Diagram BF3. GET: Retrieve a Record

PLH

PLHXSW

PLHHELD

RO

share
control

R1

key length

R2

address of
argument

RO

e .

PLHDSW
PLHHELD \

™19

Ly 17.

18.

. |s a hold in effect on the data?

—2)
Y.es No -@

21.

P> 22.

- 23.

Is a hold in effect on the index?
Yes No

4

!

Indicate that hold should be broken. \\

Indicate that hold should be broken,  —==——]

!

Check if hold has been in effect for an
excessively long time.

See Diagram DK, Share Option 4 Hold
Time-Out.

Locate desired record or control interval.

See Diagram BP, LOCATE DIRECT: _
Locate Record or Control Interval. —

Check return code:

Record found

No record found, next
higher located

No record found, end of CNV

4

Invalid RBA specified Return

$

N PLHXSWI

Notes for Diagram BF3

22. For a keyed request for KSDS other than a positioned SKP request,
the search is top-down; for a positioned SKP request, the searcg is
generally horizontal, starting with the sequence set control interval
for the previous request. If the previous request had an 1/0 error or
an end-of-data condition, however, the index search is top-down.

Licensed Material — Property of IBM

PLH

PLHBRKHD

PLHDSW1

PLHBRKHD |

——>(»)

Module
or label

GPTO71

GPT072

IKQBFC30

RO
PLH
Index
PLHINDEX | buffer
PLHDATA
Data
buffer

Section 2. Method of Operation
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Diagram BF4. GET: Retrieve a Record

232

24, No record found next higher located:

25,

26.

Backward processing

RRDS GET

KEQ

KGE

OO Return
I:[»Return
EXIOP Return

No record found, end of CNV reached:

End of data’
BWD, GET SEQ
BWD, LRD
BWD, other
KGE

Generic key

Other

EXEOPReturn

—(32)
—32)

OO Return

—32)

IXIOP Return

For generic key, locate next record relative to

current PLH positioning,

See Diagram BL, LOCATE NEXT,

Error detected

End of data reached

I]I.Return
mﬁeturn

Module
or label

R156

JL

GPT080
R15

R15
error code -no record found
PLH
PLHDATA
PLHINDEX
R15
error code -end of data or

-grror code from
locate next

VSE/VSAM VSAM Logic, Volume 2
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Diagram BFS. GET: Retrieve a Record

PLH R2

i

b e e o]

]

data PLH

[ user’s key I
argument

I key in record

data control interval
RPL

RPLOPT1

PLH

PLHRST
PLHRREAD
PLHPKEY
PLHDRRBA
PLHEOD

RO

I S

~31.

27.

j»-28.

29,

%

B-30.

Check if next record is in domain of generic key.

Not in domain

i

In domain

CNV processing?
No Yes

4

Restart required or exclusive control required and
and not yet obtained?

Yes No

|

Locate previous record again and get it in
exclusive control if required.

$d

!

See Diagram BP, LOCATE DIRECT.
Error detected m Returnf
Check return code:
RRDS, end of data

m Return_

No record found, end of CNV

!

No record found, next higher located

Record found

3

Module
or label

R16

Return_ no record found

GPTO0S0

RO

PLH

PLHDATA
PLHINDEX

R15

error code from locate

GPT120
R15

:D end of data

R16

Invalid RBA Return_

:

Notes for Diagram BF5

29. The restart flag (PLHRST) is set if an error was detected on the
preceding request, or if another string has written either the data or

index Cl used to satisfy the previous request.

The reread flag (PLHRREAD) is set if another string has written the
data Cl used to satisfy the request, or if a share option 4 hold is to be
released and reacquired during backward processing. If PLHRREAD

is set, a top-down index search is not required.

(Répositioning can be accomplished by doing a search only at the

sequence set level.)

Licensed Material — Property of IBM
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Diagram BF6. GET: Retrieve a Record

Module

PLH
32
- -
PLHSWT1 [~
User’s data set PLHDATA
PLHINDEX \\\.\
PLHEOD \
= \ A
N \
CNV1 m o\
] \| 3
Data buffer \
\
35
36.
@--— — 37.
PLH
PLHRREAD [~ — — == 38
BCB
BUFFLAG2 |—~———1+ 30,

Is this backward processing?

No Yes

. Advance PLH to next record or CNV,

See Diagram BL, LOCATE NEXT.

CRCEP Return

—)

Error detected

No error

. Set PLH to previous record or CNV.

See Diagram BN, LOCATE PREVIOQUS,

CICE Return

Error detected

. |Is transition to previous control area required?

Yes

Set previous request key as search argument,

[P Return

No

End of data reached?

No Yes

\

Is it necessary to release and reacquire share
No

option 4 exclusive control?

Has a new version of the current control interval

been written.

Yes

Yes No

or label
GPT155

User's data set

- PLHDATA
o =3
e PLHINDEX \
. o [owe]
R15

error code

PLH

PLHPKEY
r2f

—L ]

R15

-M end of data

GPT160

GPT170

Notes for Diagram BF6

35.-36. During keyed backward processing of a KSDS, LOCATE
PREVIOUS can step backwards only until it reaches the
beginning of a sequence set record, which corresponds to the
start of a data CA. LOCATE PREVIOUS then references a
previous data CA required condition, and stores the lowest key
of the current CA in the previous request key field. LOCATE
DIRECT and INDEX SEARCH will then carry out a top-down
search and transition to the previous sequence set record.

38. The PLHRREAD may have been set by IKQLCP to indicate
that share option 4 exclusive control has been held for an
excessively long time and should be released and reacquired.
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Diagram BF7. GET: Retrieve a Record

Module
BCB or label
PLH
40. Invalidate buffer and restart request. C'__—_—> BUFFLAG1
Buffer
slot -( ) C > FLARAEAD
slotx 41. Relative record data set?
slot
Yes No -.
slot @
RDF [RDF | RDFx |RDF
SO —t»42. Is there a valid record in the slot? GPT175
Yes No %
43. User buffer processing? GPT180
No Yes
44. s the record to be retrieved spanned?
PLH No Yes
data buffer ‘ User's area
PLHDBAD || |
SLHDRO |__—»] record x c— — .T—45. Make record or control interval available to user. :@_"') Record x G:ggas
| TV
\
\ See Diagram CT, Move Record.
\
\ User area too small I:I:> Return
\
r No error
)
46. Make spanned record available to user.
See Diagram BJ, Retrieve Spanned Records. IKQSRG
Error No error ’ Return
R156 R15
:}' - ""’“r47. Inconsistent spanned record and exclusive control. arror code
not obtained?
Yes No m Return
Notes for Diagram BF7
41. Control is also given to step 43 if CNV access is being used.
45, 1f move mode is specified and not user buffer processing, the data
record or control interval is transferred from the VSAM buffer to
the user’s area.
46. Spanned record GET moves the first segment into the user's area,
then reads the next control interval and moves the next segment into
the user’s area and so on until all segments have been moved.
N
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Diagram BF8. GET: Retrieve a Record

RO
48. Indicate exclusive control required and restart Jﬁm
request.
-. AMDSB PLH
AMDLRETR PLHDRL
RPL
AMDSB PLH | — e 49. Set up statistics and provide RPL feedback ———=2>
information. RPLRBA
AMDLRETR PLHDATA RPLRLEN
RPL v 60. Save request-type code, request options, and
P request RBA, ~ PLH
s N
RPLOPT1 /
mPLoPT2 1] PLHATC
RPLREQ ° e . PLHOPT
v 61. For keyed processing, save request key PLHDRBA
/ (key or RBA of record retrieved). .y
Data buffer // PLHPKEY
62. For UPD, path processing, LOC, UBF, or - PLHFLAG
/ backward processing, indicate PLH points to
Record x previous record.
- Return
PLH
PLHFLAG fe o= = —4» 53, For any other GET, advance PLH for next
// ’ record or control interval overlapped.
RO i See Diagram BL, LOCATE NEXT.
Return
Notes for Diagram BF8

49, The RBA of the transferred data record or control interval is provided
in the RPL as well as the length of the record or control interval
retrieved. The number of records retrieved is the statistics updated
in the AMDSB.

63. VSAM will be positioned to the next control interval in an overlapped
manner, that is, 1/O operations (read ahead) are started but completion
is not-waited for, in order to overlap the 1/0 operation with the user’s
processing of the record or control interval just retrieved, so as to
improve throughout.

236
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Diagram BG1. PUT ADD: Store a New Record

ARDB

User issued
PUT ADD »

R 2

*Diagrams B8, BD

ARDHRBA

Data AMDSB

AMDRRDS

AMBL of AIX

AMBLBC

RPL

RPLOPT1

RPLAREA

PLH

PLHPKEY

PLH

PLHFLAG

AMDSB

AMDCINV

— 1.

75.

|—> 6.

Is data set empty?
Yes No -@
2. Indicate first PUT and end-of-data.

. Relative record data set?

Yes

F m—(:c)

Sequential PUT insert issued against a path?
Yes —c)

Is alternate key sequence correct?

No
No

Yes No

Keyed insert?

No Yes

i o

Addressed or CNV insert processing

P Return—

o 7. Indicate end-of-data.

lw 8. Calculate RBA of last CNV containing data and
store RBA.

Module
or labet
IKQSRT
PLH
PLHEOD
PLHFSR
SRTO10
R15
o erarasos ] e
SRTO15

PLH

PLHEOD

PLHDRBA

Licensed Material — Property of IBM

Section 2. Method of Operation 2.37



Diagram BG2. PUT ADD: Store a New Record

RPL

Addressed or CNV insert processing (continued)

— ] 9. CNV - processing?

data AMDSB

[awoions -~ — b1, Lostmoe

PLH

PLHEHELD

PLHDRBA

PLH

PLHDCIDF

p— — — =t~ 14, Position PLH to free space.

R9

No Yes

}

10. Is PLH positioned to the required control interval?

!

Yes No

No Yes

$

b 12. Is required CNV in exclusive control?

L

P o

No Yes

\

"™ 13. Read last data CNV if not yet connected with
PLH.

!

See Diagram DA, GETBUFF: Free data buffer

and read last CNV,

Error m Return

— — —4-215. Was the request issued by UPGRADE routine?

No Yes

A Return

46
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Moduls
or label
SRT020
PLH SRTO30
X PLHDCNV
PLH
PLHDATA SRT040
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Diagram BG3. PUT ADD: Store a New Record

: — —

AMDSB
AMDATTR2

AMDATTR1

AMDKEYLN

RPL

RPLOPT1

RPLARG

PLH

PLHFLAG

PLHPKEY

PLHRTC

R1
Length RR¥

R2

Keyed insert processing

RO

is required for ti. data CA into which the new
record is to be inserted.

. Relative record data set?

Yes No

(KSDS)-@

Keyed insert processing of RRDS

-

18.

b 19.

M 20.

21.

P22,

Get length of relative record number.

Sequential insert?

i) Yes

Get address of user supplied relative record
number.

Is SKP specified and is PLH positioned?

Yes No -@

DIR specified,
or PLH not positioned

Is relative record number in ascending sequence
with respect to the previous relative record
number (unless previous request was a POINT or
ERASE, in which case the relative record
number may be equal)?

Yes No

P Return

& 16. I not load mode, indicate that exclusive control E:)E___J

R1

Length RR#

R2

S

R15

23
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Diagram BG4. PUT ADD: Store a New Record

Keyed insert processing {continued)

R1

Length RR#

R2

TPLHPKEY

PLH

PLHFLAG

PLHDSW1

PLHPKEY

PLH

PLHRTC

PLH

PLHFLAG

PLHDATA

2.40 VSE/VSAM VSAM Logic, Volume 2

Keyed insert processing of RRDS (continued)

23.

. s PLH not positioned, or is an exceptional

)
> 25,

> 26.

27.

o 28.

Locate slot directly for direct and skip sequential
insert into RRDS.

See Diagram BP, LOCATE DIRECT: Locate
insertion slot.

1
SCECPReturn

N

Error returned

No error returned

condition indicated, or is exclusive control

required and not obtained?
Yes  No
' 1~

Locate the previous request slot.

|
See Diagram BP, LOCATE DIRECT: Locate T

insertion slot.

Error returned

ECECP Return

Is the previous request slot the one needed
(previous request is POINT)?

i) Yes

PLH
PLHFLAG
PLHDATA

R15
Return code

PLH

PLHFLAG

Indicate PLH positioned to previous slot.

> PLHFLAG

Position PLH to the next slot if the PLH is
positioned to the previous slot.

See Diagram BL, LOCATE NEXT: Locate next —

slot. ~—

\
Error returned CICPP Return

@)

PLHDATA

R15
Return code

PLH

PLH

PLHFLAG
PLHDATA

R15

Module
or label

SRTO50

SRT052

SRT054

SRT056
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Diagram BGS.

PUT ADD: Store a New Record

Keyed insert processing (continued)

Module
or label

SRT058

SRT060

error

SRT070

PLH Keyed insert processing of RRDS (continued)
PLHFLAG - — — $=t& 29, s end of data reached?
PLHDBAD
PLHDRDF N No Yes
AN .
s
= = == = — & 30. Is there already a valid record in the slot?
Data Buffer l RDF l J No
R16
RPL AMDSB Yes &P Return = duplicate record
RPLAREA AMDRKP Keyed insert processing of KSDS
AMDKEYLN ™
e e 31. Get address and length of key of record to be - hof
inserted. k"'n'w°
RPL PLH . . - R2
= —— =1 32. Is SEQ or SKP specified and is PLH positioned? TKey of
d
RPLOPT1 PLHFLAG Yes No new recor
Direct specified,
or PLH not positioned
R1 PLH . . .
Length —— —P1*33. Iskey inrecord to be inserted in ascending key
(full key) PLHPKEY sequence with respect to previous key (unlgss
previous request was a POINT or ERASE, in
R2 PLHRTC which case the key may be equal)? R1S
1;::::,&” Yes No WP Return ")‘k Error code l (key is low)
-duplicate record
(key is equal)
PLH
PLHFLAG — —1 434, |s exceptional condition indicated for the
PLHDATA previous request?
No Yes
()

Licensed Material — Property of IBM
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Diagram BG6. PUT ADD: Store a New Record

PLH
PLHFLAG -
/
PLHDATA -
Data CNV User's area
new record
next record =
RO PLH
PLHDSW1 —
Record to be — e o ———
inserted .y PLH
[ [xev I -
ppm—— PLHINDEX
| PLHFLAG
N
4 ~
[ ke [r[c]e] |
Index entry
2.42
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Keyed insert processing (continued)

Keyed insert processing of KSDS (continued)

te 35.

/

> 36.

+ 37.

> 38.

> 39.

Does the PLH point to previous record, and is
previous record last in CNV?

No  Yes
\

Point the PLH to the next record if the PLH
points to the previous record.

See Diagram BL, LOCATE NEXT: Point the

PLH to the next record.
Error

SCECP Return

Is the current PLH position the same as the
position at which the new record is to be
inserted?

No Yes
\

Is exclusive control required, and is data CA not
yet held?

i) Yes

Compare given key with key in index entry in
order to check whether the record to be inserted
belongs in the CNV pointed to by PLH.

Record

belongs
Record does not
to CNV belong to CNV

Is PLH positioned to previous record?

Yes No

(49

Module
or label
PLH
~"™> PLHFLAG
SRTO080
SRT090
SRT100
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Diagram BG7. PUT ADD: Store a New Record

Keyed insert processing (continued)

PLH
Keyed insert processing of KSDS (continued)
PLHDFSO = == = 4 41. Position PLH to free space. by PLH
PLHDATA

R1 PLH = — — <4-$42. Scan control interval and locate insertion point. p=
[key tength | [ PLHDBAD ]
R2 No record found
e

Record found EP Return

> Roumeie_|dustse
record

43. s end of data reached?

ies No

AMDSB
PLH
Set end of data flag. -.
@ PLHEOD
AMDHLREBA —— -1;44. Indicate a top down index search starting with | PLHXRBA
% the highest level requested for a direct locate of PLHDATA
/| insertion point; transfer high-level RBA into PLH. PLHINDEX
AMBL //
/ 45. Perform a horizontal index search starting at
AMBLIX 4 index CNV pointed to by PLH index RBA, or a
top down index search if indicated. /
R156
See Diagram BP, LOCATE DIREGT: Locate
insertion point.
Error
P Return
Common processing and exit
RPL PLH 1 PLH
RPLOPT1 PLHEDCSZ = —-— —-»46. If not CNV processing and record does not fit > PLHSPAN
RPLRCD into one CNV, indicate spanned record and PLHXPTR
prepare for insertion of first segment. )\ PLHRCD
RPL
(47) RPLALEN

Licensed Material — Property of IBM
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Module
or label

SRT110
IKQSCN

SRT120

SRT130

SRT140

SRT160
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Diagram BG8. PUT ADD: Store a New Record

R15 ST
7/
———— ]
I
N a>0-)
\
\—- o —-—
AMDSB PLH
AMDLNLR PLHEOD
AMDLIREC PLHDRO ]
PLHDRBA
AIX-RPL
RPLOPTT K
RPLOPT2 S
~
\\
AIX-RPL AIX-PLH
RPLREQ
RPLOPTCD PLHST
RPLAREA
AIX-AMDSB
AMDAIRKP | | _ _ _|
AMDKEYLN
RPL
RPLDIR - — —
RPLNSD

Notes for Diagram BG8

47. Insert new record.

See Diagram BQ, Modify a Data Control
Interval.

- — —s Restart insert for ESDS -®
- - — - Restart insert for RRDS

l-» 53. DIR and NUP specified?

No Yes
- Return
SEQ or SKP
and NSP specified

47. For relative record procassing, the Modify Data CNV routine may
indicate that PUT ADD processing has to be restarted.

This occurs when larger portions of the data space had to be

preformatted, and the connection between the PLH and the target
data Cl was lost.

2.4 VSE/VSAM VSAM Logic, Volume 2

-— — = Error detected Py Return
- — —<® Continue
AMDSB
’ AMDLNLR
-+ 48. If CNV is not specified, update statistics. — >| AMDLIREC
. . o RPL
49. Store RBA of inserted record or CNV into RPL. - RPLABA
560. Test if request issued against a path.
Yes No -@
.
61. DIR and NUP specified?
No Yes S Return
‘ AIX-PLH
& 52. Store request type code, request options : :> PLHRTC
and AlIX key into AIX-PLH. PLHOPT
. PLHFLAG
sy Return PLHKEY

Module
or tabel

SRT163

SRT176

SRT177

SRT179
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Diagram BG9. PUT ADD: Store a New Record

Common processing and exit (continued)

Module
PLH or labet

RPL PLH
RPLRLEN PLHST
RPLREQ
RPLOPTCD
RPLKEY AMDSB
RPLAREA AMDRKP

AMDKEYLN

H» 64, Store data length, request-type code, request
options, request RBA and, if keyed processing,
key or relative record number of record to be
inserted, into PLH and indicate PLH points to
previous record or control interval.

—t———~"PLHDAL
PLHRTC
PLHOPT
PLHFLAG
PLHPKEY
PLHDRBA

Return

Licensed Material — Property of IBM
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Diagram BH1. PUT UPDATE or ISAM-Issued PUT in LOCATE Mode:

Store an Updated Record

User issued
PUT * *Diagrams 8B, BD

PLH(B)

PLHRTC b —— — 11,
RPL(B)

RPLDIR — — — Loz,
PLH{B)

PLHEOD b~ — — $» 5,
PLH(B)

PLHDBCB - — — 7.

. Get RBA for next sequential CNV if PLH does

. Get exclusive control of data control interval.

Was the previous request a GET UPD?

-@

PLH positioned
to proper record

No Yes

PLH must be positioned
to proper record

DIR specified?
No Yes

3. Move CNV RBA specified by =
user’s argument into PLH.

w——(5)

not yet point to next CNV RBA.
See Diagram BL, LOCATE NEXT CNV RBA.
End of data?

- Return

No Yes

!

See Diagram DA, GETBUFF: Get exclusive
control of data control interval.

Is BCB connected to the PLH?

No Yes

PLH({B)
PLHDRBA

—————>| PLHPOS

R15

————>| Return code

EOD

Notes for Diagram BH1

Notation:
PLH(A), etc.: Control block associated with AlX

®

PLH(B), etc.: Control block associated with base cluster.

1. Stand-alone updates (updates without previous GETs)

are allowed for user buffer processing.

2.46 VSE/VSAM VSAM Logic, Volume 2

Module
or label

IKQUPD

uPDO10

UPD020

uPDO36
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Diagram BH2. PUT UPDATE or ISAM-Issued PUT in LOCATE Mode:
Store an Updated Record

RO - PLH(B) Module
:— —— —— 8. Get BCB address and store in PLH. = or label

PLH
See Diagram DA, GETBUFF: Get BCB address. LHDBCE

RPL(B) RPL(B)

RPLRCD = - 1"9 RPLRLEN UPDO045

If new record must be spanned save record p—
information, P

PLH(B)

Set record length to Cl-size-minus 10, and Q

indicate spanned record. \
{ PLHRCD

10. Update the data CNV. PLHSPAN UPDO50
PLH See Diagram BQ, Modify a Data Control RPL(E)
Interval.
PLHSWT2 —
}— — — — — — —»11. |f spanned record processing, restore record = RPLRCD
PLHRCD RPL(B) information. RPLRBA Dste AMDSB
RPLOPT1 — — — 212, |f not CNV processing, adjust the number of ™ TAMDLUPR
updated records. e
UPDO70
PLH(B)
PLHDRBA
~— — — w—= — — ——»13. Store RBA of updated record or CNV as - PLHDRREA UPDO08O
PLHDRO } feedback information into RPL., and as previous u - 08
PLHAIXSV . request RBA into PLH. 7
AMBL
AMBLBC —_— —— e— — — — — —»14. Was the update request issued against a path?
Yes No s—p (5)
RPL{A) ‘
RPLOPT1 — —— — J&15. Is this a direct request?
Yes No —(77)

O
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Diagram BH3. PUT UPDATE or ISAM-Issued PUT in LOCATE Mode:
Store an Updated Record

16.
AIX-RPL
RPLREQ
— ]
RPLOPTCD
18.
19.
RPL(B) P of
-
~
RPLOPT1 -~
RPLREQ
} — — —1+20.
RPLOPTCD
RPLOPT2 ~
\ -
™21,
PLH(B)
PLHDBCB  |— — —}»22.
PLHDFSO  |—
T —e23.

24,

PLH(A)
Cancel positioning of alternate index PLH and 3
base cluster PLH. @3 PLHFLAG
) Return PLHPREG
Store previous information into alternate index — o PLH(B)
PLH and base cluster PLH, and indicate that both]
PLHs are to be set. o ®:> PURFLAG
s Return -
PLHPREQ
Reset PLH flags. :\}PLH(B)
PLHFLAG
Is direct specified?
No Yes s Return
PLH(B)
‘ PLHRTC
Store previous request information into PLH and_——————"> PLHOPT
indicate that the PLH is positioned to previous PLHFLAG
data record or CNV.
Test if locate mode, user buffer
processing, or backward
processing.
No Yes s Return
‘ PLH(B)
i (| PLHFLAG
Indicate PLH points to next data record or CNV :>{ FLHDRO

Is a buffer connected to the PLH?

No Yes -@

Z
Force "“end of CNV reached”’.
Indicate wait. R Return 1

248 VSE/VSAM VSAM Logic, Volume 2

Module
or label

uPD083

uPD085
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Diagram BH4. PUT UPDATE or ISAM-Issued PUT in LOCATE Mode:
Store an Updated Record

25,

PLH

RO

- — — 2.

Notes for Diagram BH4

Indicate overlapped operation for LOCATE
NEXT.

Locate next data record or CNV and advance
PLH overlapped.

See Diagram BL, LOCATE NEXT Data Record
or CNV.

T

Return

26. PLH will be positioned to the next Cl in an overlapped manner.
This means that 1/0 operations (read-ahead) are started, but their
completion is not waited for, in order to overlap the 1/0 operations

with user processing.

Licensed Material — Property of IBM
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Diagram BI1. ERASE: Delete a Record

PLH RPL(B) User issued
ERASE * *Diagrams BB, BD
PLHDBAD RPLREQ !
PLHDRO Data control interval
I [=———1*1. Erase datarecord identified by PLH. — ]
| Record is erased and space made
See Diagram BQ, Modify a Data CNV. available for reclamation
‘ J Data AMDSB
d
recor Error detected NP Return
data control interval AMDLIREC
2. Adjust the local statistics. = AMDLNLR
3 S he RBA of th d d into RPL AMDLDELR
. Store the of the erased record into
AMBL(A) and PLH. RPL(B)
AMBLBC = ———- [ 4. Was request issued against a path? (;D:> RPLRBA
Yes No
RPL(A)
PLH(A)
RPLOPT1 p== — — ~—4# 5. DIR specified?
RPLREQ Ves No @)—_—> PLHFLAG
RPLOPTCD N -@ ®:> PLHPREQ
\
\
N | & Resetpositioning of base PLH and AIX-PLH. = (c o)
N
L s Return PLH(B)
\ 1L
7. Store previous request information into AIX-PLH, @:} PLHFLAG
and indicate AIX-PLH and base PLH are l 00 PLHPREQ
positioned to previous data. PLHDRRBA
PP Return
. t PLH positioning. -
8. Reset PLH positioning 7:>@

Notes for Diagram Bl 1

Erase requests are allowed oniy for keyed or addressed processing of
key-sequenced data sets or for relative record data sets. An ERASE
must be preceded by a GET for update, which positions the PLH to
.the record to be erased.

Notation:
PLH(B), etc.: Control block associated with base cluster

2.50

PLH(A), etc.: Control block associated with AlX

VSE/VSAM VSAM Logic, Yolume 2

Module
or label

IKQMbyY

IKQUPD
UPDO60

uPDO8BO

uPDO83
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Diagram BI2. ERASE: Delete a Record

RPL(B)

RPLOPT1

RPLOPT2

PLH(B)

PLHDRO

PLHDFSO

PLH RO

data PLH

data control interval

1.

e 13.

fo» 14,

DIR specified?

No Yes P Return

4

Indicate PLH set to previous data and store
previous request information.

Backward processing or locate mode?

No  Yes e Return

\

Indicate PLH points to next data.

Test if PLH points to end of data control interval.

Yes No )y Return

Advance PLH overlapped to next record or
control interval.

See Diagram BL, LOCATE NEXT

— PLHFLAG
- _—::>{

PLH(B)

PLHPREQ

PLH(B)

PLHFLAG
PLHDBAD
PLHDRO
PLHDRDF
PLHDRIX

——

Return

Licensed Material — Property of IBM
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Diagram BJ1. Retrieve Spanned Records

AMDSB
AMDATTR 1

—_——— e ——

U _
s | &
g g
g g

°

LH

PLHDRBA

™.

RPL

RPLAREA

PLI

H
PLHRLEN

l
— S
E

RPL
RPLBUFL —— — — — o]

Data buffer

™>8.

[ 9.

-

2.52

1"

Is exclusive control required?
Yes No -( : )

Hold the data in exclusive control.

Is this a key-sequenced data set?

Yes No -@

Count the pointers of the complex index entry
and store the result.

Store the RDF pair containing the level number,

—————>| PLHXPTR

| PLHSRRDF

PLH

of the first segment in the PLH.

Store the feedback information which will no

longer be available at the termination of the
request.

If not first segment, then read the segment.
See Diagram BS, Get Next Buffer.

{ PLHPKEY
PLHSRRBA

RPL

Compute the address in the user’s area to which

the contents of the data buffer are to be moved

Is the user’s area large enough?

> RPLAREA

R1§

NP Return

Yes No

Move the data to the user’s area.
Has the last segment been moved?

— (7)

Yes No

VSE/VSAM VSAM Logic, Volume 2

A Error code

User area too small

Module
or label

IKQSRGO0

SRG006

SRGO10

SRG026

SRG040

SRGO70

SRGO76

Licensed Material — Property of IBM



Diagram BJ2. Retrieve Spanned Records

AMDSB

AMDATTR 1

|

—_—— ———2.

Is this a key-sequenced data set?

Yes No

13. Does the number of segments agree with the

number of pointers computed in step 4?

Yes No

14. Update the statistics.

Module
or label

R15

NP Return

| Error code

Inconsistent
spanned record
SRGO080

AMDSB
N

AMDLRETR

Return

Licensed Material — Property of IBM
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Diagram BK1. Store Spanned Records

Module
PLH o 1. Is the current record spanned? or .,g,,
- IK
P QSRU
PLHSWT2 No Yes w
AMDSE PLHDBAD N~ g ‘
~ &
AMDCINV e e —— — —— —— P2, Clear the buffer.
RPL
 » 3. Move data from user's area into'buffer and build: :ﬂnwﬁﬁree space‘RDF[cmﬂ SRU100
RPLAREA - RDF and CIDF.
~—F —_—
RPLRLEN
/ 4. Write the buffer into the data set. SRUO016
PLH // 5. Reclaim the remaining control intervals.
“Return
PLHDBAD /
PLHRLEN —— — =4 6.  Compute the number of control intervals needed SRU020
PLHXPTR to store the spanned record, and subtract the
number of control intervals retrieved by the
previous GET.
7.  Additional control intervals needed? SRU040
Yes No
Index buffer
rs,quen“ sot record I.— — s 8. Are there enough control intervals available in

the current control area and, for a KSDS, is there
enough index entry space?

No Yes

!

9. Get a new control area and reposition. SRUO080
PLH

See Diagram CA, Control Interval Spiit.

PLHJRN = = —1*10.  Is the JRNAD exit active? SRU100

Yes No -@
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Diagram BK2. Store Spanned Records

1.
12,
13.
14,
User area
I 15,
16.
PLH
PLHSRCNT
PLHXPTR
18.

Perform journaling.

See Diagram FD, Journal a Transaction.
Does new segment replace old segment of

the spanned record?

Yes No

Read the old segment.

See Diagram BS, Get Next Buffer.

Get a new Cl for the segment.

See Diagram CA, Control interval Split.

Move a segment from the user’s area into

Module
or labal

Data Buffer

the buffer, build RDFs and CIDF, and write
the buffer into the data set.

All segments handled?

Yes No

m—(12)

Has the record length decreased, so that
control intervals must be reclaimed?

- Return

Yes

!

Rectaim the control intervals.

No

= :>| Record segmenthDFTRDF I gﬂ SRU115

Data set

SRU180

Return

Licensed Material — Property of IBM
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Diagram BL1. LOCATE NEXT: Locate Next Data Record or Control

Interval

RPL

* Diagrams BE, BF, BG, BH, Bl

RPLOPT = [ =— e o — — o

4

PLH Ve

PLHDFSO s |,
PLHDRO /

AMDSB 7/

AMDSHR v

1. s control interval processing specified or end of
control interval reached?

io Yes -@

2. Is a share option 4 hold in effect?
Yes No ....."C:)

3. Check if share option 4 hold has been in effect
for an excessively long time.

A\

See Diagram DK, Share Option 4 Hold w

Time-Out.
Excessive time -®

No excessive time

7,
4, Point PLH to next record in control interval.

Notes for Diagram BL1

1. A transition to a new control interval must take place if controt
interval processing is specified (CNV option in RPL specified), or if
the end of a control interval is reached or forced by a previous read
error.

1

Return

3. A negative return code in register 15 indicates excessive hold time.

4, if a new control interval is not needed, the PLH is advanced to the
next record within the current control interval, and control is returned
to the caller.

2.56

VSE/VSAM VSAM Logic, Volume 2

R15

PLH

PLHDSW1

PLHBRKHD

PLHXSW1

PLHBRKHD

PLHDATA

Module
or label

IKQLCNOO

IKQBFC30

LCNO10
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Diagram BL2. LOCATE NEXT: Locate Next Data Record or Control

Interval
PLH
”- 5. Locate the next record by use of LOCATE
PLHPKEY — DIRECT.
-
-
PLHDRO - See Diagram BM, LOCATE NEXT by
PLHDRBA Argument.
PLHXEO
+Error SO Retur

. \

::}—— —— == — ——<t® 6. Locate next control interval or calculate RBA of

next control interval,

See Diagram BS, GET NEXT: Get Next Contro!
Interval and Read Ahead.

R16

Record found in next control interval

Next control interval empty

- Return

=— e == — 4 7, Data read error for this and previous request?

R16 ‘

No Yes

O

[:_ e o o e == L& 8. Excessive share option 4 hold time?

No Yes

—@

Notes for Diagram BL2

5.

6.

A negative return code in register 15 indicates the next control
interval is empty.

GET NEXT performs two types of operations:

If register 0 = O or 4, an |/O operation is started and finished before
further processing is done. If register 0 = 8 (CNV processing only),
the RBA is advanced to the physically or logically next control
interval, but no reading is done.

If register O contains a negative value, an overlap operation is
indicated, causing read ahead to be started while processing continues.
A second Locate Next operation with WAIT specified (register 0 =0
or 4) will ensure that the data is read. This second Locate Next
connects the desired data buffer with the PLH. GET NEXT overlap
frees the data buffer and initiates read ahead (the index buffer is,
however, retained).

Licensed Material — Property of IBM

PLH

PLHDATA
PLHINDEX

R15

return code

Section 2. Method of Operation

Module
or label

LCNO043

IKQLNA

LCNOB0O
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Diagram BL3. LOCATE NEXT: Locate Next Data Record or Control
Interval

Module
or label
PLH
PLHFLAG p= = = === o= = — == O End of data set encountered or PLH wait flag set LCNO60
{only if overlap was specified?)
No Yes ) Return
10. s this a middle or last segment of a spanned
record?
No Yes (5 )
‘ PLH
11. Point PLH to first-record in control interval. N PLHDATA LCNO70
Return

Notes for Diagram BL3

10. As the start of the next record is to be located, the middle and last
segments of spanned records are skipped, unless CNV access is
being used.
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Diagram BM1. LOCATE NEXT by Argument

=

SHRW

SHRWECB

SHRWARG

AMBL
—— 1. Get and lock the work area. -—1—!) R2
AMBLSHRW  fom == — =~ v
PLH 2. Was the last record retrieved at the end of a Ci?
~F
_ - No Yes
-
PLHDFSO - '
PLHDRO
_ . 3. Keyed access?
No L 0O
RPL _ P ~ Yes
P -~
RPLKEY o
) 4. Calculate the RBA of the next record in the CI.\. SHRW
P 7
PLH / @
7
' -
PLHDRBA -
PLHDRO 5. Get the key of the record just retrieved.
PLHPKEYA ?
6. RRDS?
" Yes No —®
R
AMDSE // 7. Set argument length to 4. ::>{:
7
7/
AMDRRDS V'
14

Notes for Diagram BM1

1. IKQLNA is called to construct an argument (an RBA or a key)
that can be used by Locate Direct (IKQLCD) to find the
next record after the one that was just retrieved. IKQLNA
then calls IKQLCD.
IKQLNA does not construct an argument if the record just
retrieved is at the end of a Cl, except for keyed access to
a KSDS. IKQGNX handles the records at the end of a Cl.
For sequential retrieval, when the CA has been held in share
option 4 exclusive control for an excessively long time,
IKQLCD releases and reacquires the share option 4 exclusive
control.

2. If the last record retrieved was at the end of a Cl, the processing
is assumed to be keyed access to a KSDS.

4. IKQCLN has already updated PLHDRO to point to the next
record.

Licensed Material — Property of IBM
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Module
or labsl

IKQLNA

LNAO30

LNAO40
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Diagram BM2. LOCATE NEXT by Argument

. Initialize register 8 to decompress index key =

. Move portion of key contained in a sequence

. Adjust pointer to the next sequence set entry.

. Have we processed the entry for the last Cl

. Set the back end of the argument area to p—

for the last Cl from which data was retrieved.

set entry to its correct spot in the argument
area. ~

N

retrieved from?

fs No -@

X'FF's.

Get the key length,

. Initialize the pointer to the back end of the

argument.

Add binary 1 to the argument.

IXENTRY
key 8
IXENTRYF ———
IXENTRYL - =T 9
-
~ —
Ra 0
==z
—
PLH /7) "
-—
- -
PLHXEO -
AMDSB
- ’7 12
—
AMDKEYLN =5 13
// Pt 5
IXENTRY / 14
7/ 7
//
IXENTRYF 7 |15
IXENTRYL V' /// [
7
7, Y
R9 //// /
/
/
SHRW /
7/
SHRWARG 4
Notes for Diagram BM2

8.-11. The key in the sequence set entry for the Cl last processed is
decompressed in order to give the high key assigned by the
index to that Cl. See notes for Diagram BU for an example

12.

15.

2.60 VSE/VSAM VSAM Logic, Volume 2

of key compression.

Set to X'FF's the part of the back end of the argument area
that was not set from the index entry key (due to rear
compression of the index entry key).

Adding binary 1 to the argument gives the lowest possible
key that the next record could have. This step handles the
relative record number for an RRDS, as well as the key

for a KSDS.

R8

IXENTRY

SHRW

SHRWARG

R8

I

SHRW

SHRWARG

R9

Module
or label

LNAQE0

LNAO70

LNA100

LNA110

LNA120

LNA130
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Diagram BM3. LOCATE NEXT by Argument

SHRW

SHRWARG

R2

SHRW

SHRWECB -

_J & 16. Use Locate Direct to locate the next record
(and to release and reacquire the share option

4 hold).
See Diagram BP, LOCATE DIRECT.

- Error?
No Yes

'

™ 17. Does the return code indicate end-of-Cl was
reached without finding a record to satisfy
the requirement?

Yes No

J

18. Set a negative return code to tell Locate
Next (IKQLCN) to advance to the next Cl.

~> 19. Unlock the work area.

lll@

!

Return

Licensed Material — Property of IBM

R15

SHRW

SHRWECB
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Module
or label

LNA140

LNA150
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Diagram BN1. LOCATE PREVIOUS: Locate Previous Data Record or
Control Interval

Module
. or labet
? *Diagrams BE, BF
PLH lK%:'gr
LC
— e == 1. Isstart of control interval reached?
PLHDATA e
ies No
Locate previous control interval PLH
2. Get the (physically) previous control interval.-L
' EVIOUS T———u>| PLHSWT1 LCPO20
See Diagram BO, GET PREVIOUS. PLHDATA
R15
—— e —— 3. Is share option 4 hold to be released and
reacquired?
Ye -@
' s No PLH
4, Set the reread flag. —>| PLHRREAD
AMDSB
> Return
AMDATTR1 - ————— 6. Is this a relative-record data set? LCP100
No Yes
6. Point to the last record in the control interval :’@
P Return|
. LCP150
7. Point to the last slot in the control interval. 9@
mmmPReturn

Notes for Diagram BN 1

4. The reread flag causes the PLH to be positioned to the previously
retrieved record (with release and reacquisition of the share option
4 hold), after which [KQLCP is called again.
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Diagram BN2. LOCATE PREVIOUS: Locate Previous Data Record or
Control Interval

Module
or label
Locate previous record
AMDSB LCPO40
q,_L. 8. Is this a relative-record data set?
— —
AMDATTR1 _p=—"" No Yes —®
AMDSHR ~
~— ] |
"1™ 9. Is this share option 4 hold?
Yes No -QB
. - Ris IKQBFC30
10. Has the hold been in effect a long time?
See Diagram DK, Share Option 4 Hold I PLH
Time-Out.
Excessive time o PLHDSW1
No excessive time -< :) ——————
‘ PLHBRKHD
11. Set the reread flag.
PLHXSW1
PLHBRKHD |
mmmemp Return
12, Point to the (physically) previous record.
PLHRREAD
PLH
> Return
. PLHDATA
PLHDSW o e e e e 13. Is a share option 4 hold in effect?
Yes No
Notes for Diagram BN2

11, See note for step 4.
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Diagram BN3. LOCATE PREVIOUS: Locate Previous Data Record or
Control Interval

T Module
R15 or label

return code

14. Has the hold been in effect a long time? PLH
See Diagram DK, Share Option 4 Hold Z, IKQBFC30
Time Out. PLHDSW1

. No excessive time PLHBRKHD

Excessive time %'7 PLHRREAD
‘ // PLHDATA
15. Set the reread flag.

- Return]/
1

16. Point to the (physically) previous slot. 4 LCP160

‘ Return

myw

Notes for Diagram BN3
15. See note for step 4.
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Diagram BO1. GET PREVIOUS: Retrieve Previous Record

PLH

PLHDSW

PLHHELD

Data buffer

RPL

-

AMDSB

AMDATTRI

d

1. Attempt to get an extra BCB.

2. If there is a share option 4 hold on the data
component, save indication that control area

is in exclusive control while sequential processing |

takes place.

3. Point to GET NEXT index buffer (R4) and =

GET NEXT data buffer (R3).
4. Free the oid data buffer.
See Diagram DA. Perform REPBUFF function.

5. Is this a keyed request?

Yes No ‘@
}

6. Is this a relative-record data set?

Yes No
}

7. Point at the next data for ESDS or RRDS.

8. End of data?

No Yes o) Return

Licensed Material — Property of IBM

Module
PLH or label
PLHEC iKQLCP
PLHSW LCP200
:ﬁ PLHHELD
| rs Ra LcP210
— 1L ]
LCP370
PTANDOOO
PLH
=
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Diagram BO2. GET PREVIOUS: Retrieve Previous Record

PLH
”- —— -
PLHEC -
PLHDRBA P~ e
———1
>
//
AMDSB -
/
AMDCINV e
AMDCIMLT
RO

9. Is share option 4 hold in effect?
Yes No

'

10. Is the next Cl the last Cl in the (physically)
previous control area?

Yes No

11. Indicate that the hold on the current control
area should be released and a hold should be
acquired for the new control area.

!

== == == —==1T" 12. Check if share option 4 hold has been in

effect an excessively long time,

See Diagram DK, Share Option 4 Hold
Time-Out.

No excessive time

Excessive time

13. Indicate that the hold should be released
and reacquired.

!

!

!

PLH

PLHDSW
PLHHELD

—
-

PLHHOLD

R15

PLH

PLHDSW1

PLHBRKHD

PLHDSW

PLHHELD

PLHHOLD

2.66 VSE/VSAM VSAM Logic, Volume 2

()

Module
or label

LCP380

LCP390

IKQBFC30
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Diagram BO3. GET PREVIOUS: Retrieve Previous Record

PLH

PLH
—— 14. |s position at start of sequence-set record?
PLHXRBA b e AV’ P a
P Yes No
7
Index buffer Pl
. 15. Indicate that previous index control interval :=> PLHSWT1
must be read.
PLH
s> Return
| PLHXSW e e e e e }» 16. Is share option 4 hold in effect for the
PLHHELD sequence set?
Yes No
RO

______ . 17. Check if share option 4 hold has been in effect —
for an excessively long time,

N

See Diagram DK, Share Option 4 Hold
Time-Out.

Excessive time

‘ Return

No excessive time

()

Licensed Material — Property of IBM

R15

—return code

PLH

PLHXSW1
PLHBRKHD

Module
or label

LCP240

IKQBFC30
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Diagram BO4.

RO

RPL

—F+----—--

2,68

22.

23,

Point at the next index entry in backward
direction.

Change index pointer into a data RBA value.

Point to GET NEXT index buffer (R4) and
GET NEXT data buffer (R3).

Has exclusive control been requested ?
Yes No

}

Indicate that exclusive use is needed.

Get the next indicated buffer.
See Diagram DA, GETBUFF

Is the contro! interval empty ?
No Yes

(>

GET PREVIOUS: Retrieve Previous Record

PLH

PLHEHOLD

VSE/VSAM VSAM Logic, Volume 2

t

Return

Module
or Label
LCP245

PTATDO0O

LCP300

LCP310

LCP320
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Diagram BP1. LOCATE DIRECT: Locate Data Record or Control
Interval by Key or RBA

*Diagrams BE, BF, BG, BM, BQ, CF Module
RPL or label
R2
L — — IKQLCD
r ] RPLOPT1 1. ls key specified? LCDO10
Data AMDSB Q No Yes -@)
[user’s argumerﬂ N '
R D, ) PLH
AMDCINV -» 2.  Calculate control interval RBA and record §
AMDATTR1 K offset. '
~ PLHDRO
AMDNSLOT N ~
~
AMDPARDB N ™ 3 Is RRDS processing? R15

' Lo
AN ies No -@ CNV RBA
ARDB

ARDHRBA P— — — t#5. Is requested slot within preformatted area?

No Yes mm—p o) FLH

R15 PLHDRBA

CNV RBA — — — T%6.  Setreturn code, store preformat target RBA PLHEOD
N

Calculate control interval RBA and slot offset.

and indicate end-of-data.

IIII:’ Return
RO
[— —— 4= 7.  Locate index entry. N LCDO30
N )
PLHXRBA See Diagram BU, Search Index. PLH VSAM index
Error detected Py Return PLHXRBA -
PLHXEO
Sequence Set Record | . 8. Calculate data control interval RBA. Sequence
-1, N Set
IXBASRBA IKeV. F L L, P . 4 R15 E=Index entry

" of

user's argument

©

Notes for Diagram BP1

7. If exclusive control is requested for a SHAREOPTIONS (4) hold file,
the index search routine requests a SHAREOPTIONS (4) hold on the
sequence set.
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Diagram BP2. LOCATE DIRECT: Locate Data Record or Control
Interval by Key or RBA

Module
R16 PLH or label
L:I— == ==T* 9. Store data control interval RBA. LCDOSO0
. PLHDRBA
RO PLH b = —de 10. Can read of control interval be bypassed (for
| * | retrieval of consecutive records in skip-
sequential processing)?
PLHRST
AMDSB PLHRREAD No Yes
PLHEC :
AMDRRDS PLHDRBA
AMDSHR PLHDSW1
PLHEHELD
"PLHBRKHD |
BCB
RPL
BUFCWRBA
BUFCVAL RPLREQ
RPLDIR
-RPLKEY
*hold retained PLH
PLHDSW1
PLH . . . e — — -
11. If exclusive controf is in effect, then activate m— PLHEACTV
_ e exclusive control handling. LCD06O
PLHDSW1 P
» :
PLHEHELD 12. If exclusive control is requested, set switches PLH
- to request it {and SHAREOPTIONS (4) hold) . LCDO70
» - - from the Buffer Manager. I VI PLHDSW
RPL AMDSB - PLHHOLD
RPLKEY AMDSHR L.P.H-.Ew_l_ _
AMDDST PLHEHOLD
PLH PLHEACTIV
PLHEC

Notes for Diagram BP2

10. The call to the Buffer Manager to read the control interval is by-
passed if:

® The desired control interval is already in the buffer connected
to the PLH, and

® No change of exclusive control is required.

This bypass can serve two purposes during skip-sequential
processing:

® |t prevents multiple writes to the file if multiple records are up-
dated in the same control interval.

® |f the file is SHAREOPTIONS (4), it prevents multible reads of
the same control interval.
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R1

[:__’ data parameter == == —tp=13,
list

o

PLH

Diagram BP3. LOCATE DIRECT: Locate Data Record or Control

Interval by Key or RBA

PLH

RPL

RPLOPT1

Front compression count of key
Length of recorded key
Pointer to corresponding C1

index BCB

PLMXBCB

BUFFLAG2

RPL

RPLOPT1

R2

[1——__—'

PLH

Data Buffer
DATA CNV

PLHBAD

I user’s key* J

PLHDRO

* for keyed processing
of KSDS only

PLH

—EEE

Sequence Set Record

PLHXBAD

_.p[

PLHXEO A

F
L
P

I

— ——-r>15.

= — — P16

T>17.

F 1L1P|_}-J'>19'

Read the data control interval into the buffer.

See Diagram DA, GETBUFF: Read data CNV.

m Return

Is this a keyed request for KSDS?

No

Error detected

Yes

\/

If a new copy of the index has been written by
another user than the restart locate direct.

()

CNV processing?
Yes

No “ Return

| )

Scan data control interval for the record with =
the given key, relative record number or RBA,
and set return code.

Was the end of data control interval reached?

Yes No - Return

If end of data (last sequence set entry: F=0, —
L=0) during forward processing, set EOD ﬂag.j

Front compression count of key
Length of recorded key
Pointer to corresponding Cl

Notes for Diagram BP3

17.

Possible return codes for addressing processing:
® record found
® invalid RBA

Possible return codes for RRDS processing:
® record found

® no record found

® no record found, end of CNV located

(if requested slot is beyond preformatted area)

{

Return

Possible return codes for keyed processing of KSDS:

® record found
® no record found
® no record found, end of CNV located

Licensed Material — Property of IBM

PLH

PLHDBAD

Data Buffer

Data CNV

PLH
PLHDRO

PLHDROF
PLHDRIX

RO

return codes:
0 : record found
4 : no rec found
8 : no rec found, end of CNV located
12 : Invalid RBA specified

PLH

PLHEOD

Section 2. Method of Operation

Module
or label

LcD100

LcD110

LCD120

IKQSCN

LCD130
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Diagram BQ1. Modify a Data Control Interval

*Diagrams BG, BH, Bl

PLH PLH Module
or label
PLHFLAG - — — =t 1. If insertion to end of data set indicate LOAD or,
RESUME LOAD. 9 PLHLOAD IKQMDY
. 2. Control interval processing? MDYO010
e Yes No
/
e .
RPL Ve CNV-processing
RPLOPT1
RPLREQ o — —HL 3. Insert request?
RPLOPT2 No Yes w—p(7)
RPLRLEN }
RPLAREA AN
\ 4. User buffer processing?
AN No Yes m— ()
User’s area \ ‘
\,\ . Data Buffer
i 5. Copy updated CNV into buffer.
Py up @ data control interval
6.  Connect PLH and BCB to user’s buffer. —)@ MDYO020
7. Indicate o, PLHBAD
. ndicate ““must write”’ for the buffer. BCB
A 2 O\
T BUFCBAD
RPLREQ _— — 4+ 8, Update request? BUFCMW
Yes No
PLH Update
f
PLHXPTR — — — —4+-»0. Is old record spanned?
No Yes

(9
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Diagram BQ2. Modify a Data Control Interval

. Module
PLH e APL Update continued or label
pral Locate mode specified?
PLHXPTR V' RPLREQ e No Yes -® H
PLHDRL | RPLOPT2 P~ '
_{ PLHDBAD ‘\ RPLRLEN .-@— s 11, Update with length change? . { PLHDBAD
A
PLHDRO RPLAREA } No Yes PLHDRO
@ QD/ ‘ data buffer
user's area [
[ new record l— —_— 12, Replace old record with new one. new record
13. Indicate “must write” for the buffer.
_data buffer @/ N BCB
old record | RDF
BUFCMW
\7LW—/ 14, Erase specified? MDY040

ofic i

VL

Erase
(_B} 15. Is old record spanned?
AMDSB Ho Yes
' ata butfer
AMDATTR1 f— — 16.  Relative record processing? empty siot | RDF
Yes No

}

17. Set invalid record indication and clear slot j

18.  Indicate "“must write’’ for the buffer. “L')®

!

RS

@— L 1e19.  Set length difference to negative of old ‘D

record length to simulate update with
length change.

!
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Diagram BQ3. Modify a Data Control Interval

AMDSB Insert

4 20.

AMDATTR1 [~

PLH
R - 4 21.
RPL PLHFLAG
RPLRLEN
[ -
RPLAREA #|  record j ememamsm—) 7§
23.
24.

AMDSB

AMDATTR2 [~ —— =f-1» 25,

PLH

PLHFLAG || _L, 2.
PLHDRO

PLHDFSO }\\

\ N,

ARDB

ARDHKRBA == —— — 28,

Relative record processing? ‘l

Yes No -

}

End of preformatted area reached?

i Yes

Module
PLH or label
PLHDBAD } MDY046
PLHDRO
data ¢ buffer
ERCEN

Move record into its slot and indicate valid

E MDYO050

record in slot.

Indicate “‘must write”’ for the buffer.

——53)

PLH

Set old record length = 0 to simulate update

[ PLHDAL MDYO055

with length change.

Is the data set a key range data set?
Y‘es No

Is insertion point at the end of the data set or
at the beginning of the control interval?

No Yes

}

Is insertion point at the end of the control
interval?

Yes No —

!

If insertion to the end of key range indicate
RESUME LOAD. T

A b@

2.74 VSE/VSAM VSAM Logic, Volume 2

@)

:7 PLHLOAD

IKQKRD
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Diagram BQ4. Modify a Data Control Interval

Jo
PLHDRO -
PLHSWTCH
PLHDBAD
PLHDCSZ

data buffer

RPL

RPLOPT1

PLH

PLHDFSO

PLHDRO

PLHSWTCH

AMDSB

AMDFSCI

Insert (continued)

P Y

+# 32, Addressed processing?

b 29. Does record belong to a different key range, or is
this the first load?

No Yes mm— (1)

}

1#30. Isinsertion in front of or behind a spanned
record?

Yes No

}

é

PLH

®»31. | insertion is behind a spanned record and

> PLHMSRT

LOAD is not indicated, indicate MASS INSERT.

fl

No Yes

/

P 33. Indicate MASS INSERT if sequential insertion to
the end of a control interval and LOAD or
RESUME LOAD is not indicated.

34. If LOAD or RESUME LOAD, decrease actual
free space by basic free space in order to
maintain the percentage of free space specified
by the user at data set define time.

Modify data CNV

35. Build modified RDFs in PLH work area, Y
See Diagram BR, Build RDFs.

Licensed Material — Property of IBM

PLH

RDFs

R1
RS
R6

Module
or labei

MDY070

MDY080

MDY 100

— RDF shift count

— Data length difference
(NEW-OLD)
— Actual free space
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Diagram BQS5. Modify a Data Control Interval

ROF shift count: R1 Modify data CNV (continued)
Data length difference: R6 }—- — =% 36. Is a control interval split required?
Actual free space: R6
R5 <R6 + R1
No Yes
PLH
PLHDBAD | "L37 Shift RDF he left of RDF modif
————— . ift s on the left o modification
PLHDRDF_|f E,g:—mcmon point to the left if more RDFs are needed, or
point to the right if fewer RDFs are needed.
‘ rect '°°3—| ﬁFa RDF ’| @ 38. Transfer changed RDFs.
L
L —_ — - —_— 39. Shift records on the right of record-modification
PLH point to the left if less space is needed, or
to the right if additional space is needed.
| { PLHDRO
PLHDBAD
PLHWA A
RPL
_ ,,J, 40. Erase request?
RPLREQ
RPL No Yes —(22)
user's area
RPLAREA rec 1
- «— ~—— — —1# 41. Insert updated or new record.
PLH ;
PLADFSO } _4 42, Update CIDF in data buffer and PLH.
-
PLHDFSL
43. Indicate “must write” for.a data buffer.
AMDSB Split data CNV
AMDATTR2— — —1# 44, |f data set is shared, turn off the indication
that a SHAREOPTIONS (4) hold. is in effect
so that the hold won't be released until the
split is complete.
2.76 VSE/VSAM VSAM Logic, Volume 2

Module
or label
data buffer MDY110
[rectfrecs] [ RoFa]  [mori]
T MDY120
Direc ilrec3] | roF 3[RDF 2] RDF 1T |
| MDY130
[rec 1]rec 2{rec 3| |RDF 1jrOF 2|RDF 3] |
t CIDF
MDY 140
PLH
PLHDFSO
PLHDFSL MDY150
MDY160
8CB
" [Tsuromw
PLH
MDY170
PLHDSW
PLHHELD
PLHXSW
PLHHELD
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Diagram BQ6. Modify a Data Control Interval

RPL

AMDSB

AMDATTR1

AMDCINV

AMDCIPCA

PLH

PLHDRBA

PLHSWT2

RPL

RPLOPT1

— — —

RPLOPT2

~—®

Buffer

PLH

T
R16 J
a——

RPLAREA

ey

User

Work Area

I S

-
~

(®—

L 45,

47.

> 48.

48,

50.

e 52.

Is this an ESDS?

Yes No

Is a control area split required, or is a spanned

record being inserted?

No Yes
Set lock for Cl split . =

4

Is control interval processing being used?
Yes No -®
If there is a buffer connected to the PLH,
write it to disk.

—

Get a scratch buffer.

Return code 0?

Yes No L

User buffer processing specified?

No Yes 60

¢

Move control interval to buffer.

———>| AMBSECBT

N

AN
AN

&)

Licensed Material — Property of iBM
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AMBL

Data set

\ Scratch buffer

-

Module
or label

MDY 17200

MDY17210

MDY 17220

MDY17222

MDY17224
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Diagram BQ7. Modify a Data Control Interval

ARDB

AMDSB

AMDHWRBA

/

—
—
—

>

ARDHRBA

—
PLH /

RPL

PLHDRBA /

Buffer

RPLAREA

User
Work Area

AMBL

Record

ARDB

ARDHRBA

AMBLPLHN

Buffer

R1S e
[

55.

57.

58.

59.

60.

61.

62.

Has high-used RBA been updated by a parallel
task?

Yes No

Set error code requesting a restart. :=$[Il

!

Write old Cl buffer and get a new one. jr—
See Diagram DA, REPBUFF.

Return code 0?
Es No [ @

Clear new buffer.

Z

Move first record into buffer, build RDF and
CIDF, and copy information into PLH. j

Indicate ‘“must write”” for buffer, and update PLH
data RBA.

Write new buffer if multiple string processing is
active, J

Return code 0?

Yes No O @

2.78 VSE/VSAM VSAM Logic, Volume 2

)

R15

Data set

Buffer

[mor Jeior |

Record l ‘

PLH

PLHDRDF
PLHCIDF

PLHDRBA

BCB

BUFCMW

Data set

Module
or label

MDY 17226

MDY 17228

MDY 17230
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Diagram BQ8. Modify a Data Control Interval

AMDSB
AMDATTR2 = = —f

— =2 —
O
R15 7 — ﬂ
E::é\\_ 0 —i
N
N—>o0
AMDSB ]

AMDATTR1 P~
AMDATTR2 N

[*70.

63. Update high-used RBAs. :
64. Release lock for Cl split. ﬁ
65. Split data control interval.
See Diagram CA, Control Interval Split.
L» 66. |f data set is shared, turn on the indication that -
SHAREOPTIONS (4) hold is in effect again.
67. Check split return code:
— retry via IKQSRT s Return
— retry required
~—& no error detected
— error detected S Return
68. Reposition data PLH.
See Diagram BP, Locate data record and retry
CNV modification.
l# 69.  Relative record processing?

Load and speed?
Yes No

Yes No -@
—p(72)

!

@

Licensed Material — Property of IBM

Module
or label
———> AmDsB ARDB
AMDCINV ARDHRBA
MDY 17260
AMBL
AMBSECBT
PLH
PLHDSW
PLHHELD
PLHXSW
PLHHELD
MDY178
MDY177
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Diagram BQ9. Modify a Data Control Interval

PLH

PLHDBAD

PLHDCSZ

PLH

PLHSWT2

s e

AMDSB

AMDATTR2

AMDSB

AMDATTR1

R15

| Retun code [=—

RPL

RPLOPT1

RPLOPT2

g -

71. Reposition PLH to the required slot and retry

~ CNV modification.

> Return

72. Indicate retry required.

Spanned record processing

73. Is new record spanned?

'es o ocaap(75)

. |f data set is shared, turn off the indication that a

Module
or labet

MDY180

SHAREOPTIONS (4) hold is in effect so that the
hold won't be released until spanned record
processing is complete.

75. Do required modifications for spanned records.
See Diagram BK, Store Spanned Records.

. If data set is shared, turn on the indication that

PLH
>
PLHDSW
U PLAHELD |
PLHXSW
[ PLHHELD |
>

SHAREOPTIONS (4) hold is in effect again.

77. Error detected?

No Yes

SO Return

t

Common termination

PLH

PLHBAD

data buffer

data CNV

Notes for Diagram BQ9

-

r
78. If user buffer processing or if direct processing
and NSP not specified, then write buffer

data buffer
data CNV

immediately.

™

See Diagram DA, GETBUFF.

i

Return

78. 1f the buffer is written immediately and it is for keyed
access to a SHAREOPTIONS (4) KSDS, then an additional
call is made to the Buffer Manager to release the
SHAREOPTIONS (4) hold on the sequence set.

2.80
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MDY200

>
—
—
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Diagram BR1. Build New and/or Changed RDFs for Nonspanned KSDS

and ESDS

RPL
RPLREQ ——— 1
RPLLEN } -7

|
PLH ‘
S
PLHDRIX [~ |
PLHDBAD I

Data buffer

&

Update and insert processing

Is this request an ERASE?

No Yes

Is the updated record the first record of a string,
or is insertion in front of a string?

No Yes -@
!

Transfer current RDF, ~N
| N
/10 - —] —»4. s thisan insert, and is new record the same
length as the other records in string?
~ Yes No )
\ i (®
Example (Step 5): ~ \\

new 5. Add 1 to RDF count. //

[‘:}/' record

—Return

Point of insertion

IR1IH2IR3]R4IR5|R6 ....... §

7 |sl|. ﬂt:ﬂ

Rp—
RDF pair

Notes for Diagram BR1

1.-6. RDF processing takes place if the updated record is not the first

record of a string or if the insert record is inserted into the middle
of a string. In either case, the string must consist of equal-length
records.

If the RDF index is equal to 1, the updated or new record may have
the same length as the record(s) described by the previous RDF.
For update, the RDF-build routine is entered only if the length of
the updated record differs from the length of the original record.

If the new record has the same length as the records described by
the previous RDF and the RDF index in the PLH is equal to 1, and
if the previous RDF does not have an RDF, an RDF count of 2 has
to be created for the previous RDF.

Licensed Material — Property of IBM

Module
or label
1KQBLDOO
\ PLH
Work area

Example (Step 5):

PLH work area

]
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Diagram BR2. Build New and/or Changed RDFs for Nonspanned KSDS

and ESDS

Update and insert processing, (continued)

Example (Steps 6, 7 and 9):

updated
record (R} with
length cha%ge

lR.lleleIR‘JRiss . 3

C o[ ewr ]

——
RDF pair

6.

10.

Create RDF for records in front of the new or
updated record.

Create RDF for new or updated record.
Is this an insert?

No Yes

9. Create RDF for records
following the new or updated

record.
s Return

Is there any record in the string of equal-length
records behind the new or updated record?

No Yes — o)

Notes for Diagram BR2

6.-10. RDF processing takes place if the record to be updated is in the
middle of a string or if the record to be inserted into a string has
a length different from the length of the records in the string.
In either case, the string must consist of equal-length records and

the RDF must be split.

9. RDF processing takes place for records to the right of the new
or updated record if the insertion is into the middle of a string
of equal-length records and the length of the new record is different
from the length of the records in the string or for any update with

length change.

2.82 VSE/VSAM VSAM Logic, Volume 2

Example (Step 6}:
PLH work area

]

Example (Step 7):
PLH work area

—-.l.1 n.L
length of updated record

Example (Step 9):
PLH work area

u.L .l.1 n.L

Module
or label

BLDO10

BLD160
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Diagram BR3. Build New and/or Changed RDFs for Nonspanned KSDS

and ESDS

Example (Step 12):

new or updated

record (Rg) with

length change

IRJ“z

P [7a s |

L, R, R
13R. Ry
Ly >R3.Ra Ry

EOnDDES

RDFs

Example (Step 14):

new or updated
| w record (R3) with same
length as previous string

|R1IR2 Ry R4l...

I

L, >R, R
1284 Ry
Ly 7R3 Ry

T2 [y 2 [ [oor

Example (Step 18):

|R1IF‘2 F‘:.:IF‘4|

]

Ly |3 | Ly| CIDF

L, >Rq, R, R
12841, Ry Ry
Ly~ Ry

N —
RDFs
PLH work area

L [=]2 4]

Notes for Diagram BR3

Update and insert processing (continued)

1.

14.

15.

17.

18

Can the new or updated record be combined
with the preceding string of records (if there is a
preceding string of records)?

Create a single-record-length-count RDF for the
new or updated record.

No Yes

Is this an insert or an update?

Insert ‘@ Update

Attach new or updated record to previous string
of equal-length records.

Is this an insert or an update?

Insert e Return

Update

Does the current RDF have an RDF count?

No Yes —9)

Can the last RDF in the work area be combined
with the next RDF (if there is a next RDF)?

s Return

Yes No

Combine last RDF in work area with next RDF.

Return

11.-18. RDF processing takes place if the first and possibly only
record in a string is updated or if a record has to be inserted
in front of the string. In either case, the string must consist of

equal-length records.

Licensed Material — Property of IBM

Module
or label

BLDO40

Example (Step 12):
PLH work area

Example (Step 14):
PLH work area

R

Example (Step 18):
PLH work area

[ 2 ]2 4]

Section 2. Method of Operation 2.83



Diagram BR4. Build New and/or Changed RDFs for Nonspanned KSDS

and ESDS

Example (Step 20):

0 S

Erase processing

19.
G foor ]
N~
ROF 20
PLH
PLHDCSZ
PLHDFSO 21
PLHDESL
Example (Step

22).;3<| Ra | )

[~ ["e

Ly >R Ry
Ly >Ry
L3Ry
- [ [t || 2] aor |
Notes for Diagram BR4

22,

Does the current RDF have a count?

—(21)

Yes No

|

Build a replication-count RDF with the current
RDF count reduced by 1 {for the record to be

deleted).
)R eturn

Can next RDF be combined with previous RDF
(if there are next and previous RDFs)?

o Roturn

Yes No

Combine previous and next RDFs.

!

Return

19.-20. For an ERASE request, the RDF-count of the RDF describing
the record to be erased is reduced by 1 if the count was
previously greater than 1, If the count was 2, the new RDF

will not have a replication RDF.

21.-22. If the record to be erased was described by an RDF without
count (the record being the only one of that iength), and if
the neighboring RDFs have the same length count (that is,
represent records of the same length), the RDFs can be combined

to a single RDF with replication count.
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Example (Step

PLH work area

| (e

Example (Step

PLH work area

| eyl

20):

22):

Module
or'label

BLD180

BLD210



Diagram BS1. GET NEXT: Get Next Buffer and Read Ahead

PLHHELD

PLH

RO save area

BHD

BHDRAHOK

*Diagrams BJ, BK, BL, CF

1. Attempt to get an extra BCB

component, save indication that control area

takes place.

NEXT data buffer (R3).

'F 4. s the overlap function specified?

No Yes

o o 5. Can read-ahead be continued uninterrupted?

Yes No -@

!

is in exclusive control while sequential processing

3. Point to GET NEXT index buffer (R4} and GET
Q

Successful?
Yes No O Return =
——————— e 2. If there is a share option 4 hold on the data

N

S

Licensed Material — Property of IBM

RPL

RPLERRCD

PLH

PLHEC

PLHDSW

PLHHELD

R3

R4

Section 2. Method of Operation

Module
or label

IKQGNX00
IKQBFAQO

GNX000
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Diagram BS2. GET NEXT: Get Next Buffer and Read Ahead

Module
PLH or label
e ——— }-o 6. Is there a share option 4 hold on the data
PLREC = component?
P ] No Yes
PLHHELD I~ .
— ~—
S— ~ -~
'S 7. Is there a share option 4 hold on the index
AMDSB P -~ /’ component?
-~ - /
TS _ ) y Yes No
AMDSHR
/
/
RPL /
/
RPLKEY 4
8. Has the last Cl of a CA just been processed?
Vi
PLH P // L/
_ ~ / Yes No
PLHXEO -~ 7/ GNX006
PLHXBAD /
/ 9. Free the old data buffer. IKQBFA10
/ ¥ See Diagram DA, Perform REPBUFF
IXHDR 7/ / Function.
/ // 2 10. Isthe overlap function specified? GNX007
IXLENTRY ¥ / b {
/ No Yes “@
a4
Data buffer / /
/
/
/
PLH /
/
RO save area 4

Notes for Diagram BS2

6.

7.-8.

2.86

If there is a share option 4 hold in effect, the old data buffer will
not be freed until the next data Cl is read. |f an update write

is specified for the old data buffer, the write will be combined
with the read of the next Cl (as happens anyway for non-share
option 4).

See note for step 6.

VSE/VSAM VSAM Logic, Volume 2
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Diagram BS3. GET NEXT: Get Next Buffer and Read Ahead

RPL

3 —

AMDSB

AMDATTR1

b e e e oo =]

PLH

PLHEC

PLHDRBA

AMDSB

AMDCINV

AMDCIMLT

e 11. Is this a keyed request?

Yes

!

> 12. Is this relative record processing?

No

!

Yes No

!

13. Point to the next data for ESDS or RRDS.

!

14. End of data?

No Yes

:

L» 15. Share option 4 hold in effect?

Yes

I

16. Is the next Cl in a new CA?

No

Yes No

bl

17. Cause the hold on the old CA to be released
and a hold to be acquired on the new CA.

Licensed Material — Property of IBM

PLH

PLHDSW

I —
PLHHOLD
PLHHELD

Section 2. Method of Operation

Module
or {abel

GNX010

GNX260
PTANDOOO

GNX270
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Diagram BS4. GET NEXT: Get Next Buffer and Read Ahead

PLH

PLHXRBA R

Index buffer N\

|« 18. Check if hold has been in effect for an
excessively long time.

Qut,

No excessive time
Excessive time

!

20. lsthere an index BCB?
No Yes

ke 21, Is the next index in storage?

Y

Yes No

22. Initialize the new index pointers.

!

—_—— e — _.F 23. Is position at end of sequence set record?

R4

—

Yes No

'

24, |s there a horizontal pointer?

3

No Yes

b= 25, Is this GET NEXT processing?

!

Yes No

26. Indicate end of data.

See Diagram DK, Share Option 4 Hold Time- :

19. Cause the hold to be released and reacquired. ;

2.88 VSE/VSAM VSAM Logic, Volume 2

5

Return

R16

return code

PLH

PLHDSW1

.

PLHDSW

PLHHELD

PLH

PLHEOD

Module
or label

GNX280

IKQBFC30

GNX010

GNX250

GNX180
INIT1000

GNX010

GNX120

GNX130
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Diagram BSS5. GET NEXT: Get Next Buffer and Read Ahead

PLH M
A~ 27. ls share option 4 hold in effect?
PLHXSW | -~
PLHHELD Yes No R18
i
PLH
RO 4 28. Check if hold has been in effect for an < Ka
- . A
C:, - exoess.wew long time. ‘ PLIXOW
Sge Diagram DK, Share Option 4 Hold —— PLHBRKHD
Time-Qut,
Excessive time
No excessive time
29. Point at the next index entry.
V
30. Change index pointer into a data RBA value. égx
PTA’
31. Is this a position-only request? GNX
No Yes
Licensed Material — Property of IBM Section 2. Method of




iagram BS6. GET NEXT: Get Next Buffer and Read Ahead

R4
—
PLH
[ —-
R15
T —-
AMDSB RPL
| 1 L ] ———
7
BHD ~
[ K_
~

o 34,

37.

[, 39.

> 32,

> 33.

35.

38.

™ 40

Is this GET NEXT processing?
No Yes

}

Get indicated read -ahead buffer.

;

See Diagram DA, GETBUFF.

Did an error occur during read ~ahead?

No Yes

}

Increment the read -ahead count to include
new buffer just read in.

!

Can read -ahead be done?
Yes No

H

Point to RDAHD index buffer {R4) and —

RDAHD data buffer (R3).

Increment temporary read-ahead count. s

Has read-ahead been started on all buffers
that can be read in at one time?

No Yes

!

Have ail the buffers assigned to the PLH

been read ?
m— (1)

!

Yes No

for Diagram BS6

{

1d-ahead is prohibited under any one of the following conditions:

User buffers
Data set is a catalog
Share option 4

Data set is an index component opened by itseif, and it includes

soth fixed block and CKD volumes.

SAM VSAM Logic, Volume 2
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R7

Module
or label

GNX030

GNX100
IKQBFA10
GNX100

GNX100

GNX030

]

GNX030

GNX050

GNX080




Diagram BS7. GET NEXT: Get Next Buffer and Read Ahead

Module
or label
PLH GNX070
PLHIXSSY +4 == = == —|—e 41. |s the overlap function specified?
No Yes
PLH PLH
GN X090
PLHEC - —————— 42, If data control area was held in ;:9 PLHEC
-~ exclusive control during SLHDSN
- sequential processing, restore
AMDSB P e indication that share option 4 PLHHELD
_- - hold is in effect.
AVIDSHR ,// mmmam)p Normal Return
R3 R4
43. Point to GET NEXT index buffer {R4) and ___T) [ I [ 1
GET NEXT data buffer (R3).
PLH
1. 44 Has exclusive control been requested?
e -
PLAIXSSY |~ —‘
’Yes No @ PLH
45. Indicate that exclusive use is needed. Z————>| PLHEHOLD
46. Get the next indicated buffer. GNX080
See Diagram DA, GETBUFF. |KQBEA10
RPL
[_——:-— —— e = — -  47. Is this non-control-interval processing and GN X085
is the control interval empty?
No mmemmalp(32)  ves mmmp(2)
R4
[ 1 ————-1~ 48 IsthisGET NEXT processing? GNX140
Yes No
IXHDR
—— ——e— —— —q - 49, I|sthe next buffer in storage?
GNX142
'Yes No
50. Handle horizontal pointer for GET NEXT.

Notes for Diagram BS7

42, Flag PLHKGEHD in PLHXSW1 (that could have been set on by
IKQGPT under keyed access to a KSDS) is always cleared if
the data set is share option 4.

Licensed Material — Property of IBM Section 2. Method of Operation 291



Diagram BS8. GET NEXT: Get Next Buffer and Read Ahead

BUFWRINV | = e e e e

PLH

PLHXSW
[PLHRELD

b co c—— —t— n—

R15

—

51.

52.

53,

54,

65,

57.

58.

59,

. Request hold on new CA.

. Indicate that buffer content is invalid.

Free the sequence-set buffer and place RBA in
parameter list.

See Diagram DA, Perform FREEBUFF
function.

Was an 1/0 error encountered?

No Yes SCECEPP Error return

Did some other string write this RBA of the
index (resulting in valid but obsolete data)?

Yes No  mmmmi(2d)
}

Indicate that buffer content is invalid.

m—p(5)

Is share option 4 hold in effect?

Yes No “@
‘ )

Get the next sequence set buffer.
See Diagram DA, GETBUFF,

Was there an 1/0 error?

No Yes [ g

-
Error return —

Did another string write this RBA?

:s No ~@

PLH

PLHXRBA

PLHINDEX

PLHBINDX

B8CB

"> BUFCVAL

PLH

— | iy L

PLHHOLD

PLH

PLHINDEX

“@

Notes for Diagram BS8

56. The hold on the old CA will be released when the hold on

the new CA is acquired.
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PLHBINDX

8CB

7] BUFCVAL

Module
or label

GNX145

IKQBFA10

GNX160
GNX300

GNX160

GNX170
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Diagram BS9. GET NEXT: Get Next Buffer and Read Ahead

Module
or label
BHD 61. Handle horizontal pointer for read -ahead. GNX200
:-— ———————— le- 62 |f there is only one index buffer, free the BCB.
See Diagram DF, FREEBUFF and Return BCB. GNX240
IKQBFA20

@ Continue GET NEXT

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



Diagram BT1. VERIFY: Reestablish High-used and High-key RBAs

AMDSB

AMDSPEED

Data CNV

CIDF
=0 -

SEOF

Data AMDSB

Index AMDSB

Chain of
dai
ARDBs |—

Chain of
index
ARDBs [

ACB

ACBKEY

> 2.

Yes No ‘@
4

Point to data AMDSB.

Is speed option currently in effect?

No Yes -@
}

For each preformatted ARDB, search (starting
with the current high-used RBA), control
interval-by-control interval, for a software
end-of-file until either the SEOF is found or the
end of the allocated space has been reached,
thereby updating the high-used RBAs
CNV-by-CNV

See Diagram DA, GETBUFF: Get CNV pointed
to by high-used RBA.

Set high-water RBA to maximum data high-used
RBA.

Processing data?

Yes No -@
!

Store new data high-water mark in AMDSB. ——

I's data set open for keyed processing?

Point to index AMDSB. -@

Data AMDSB

momm—

AMDHWRBA

294 VSE/VSAM VSAM Logic, Volume 2

Module
or label

IKQVFY
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Diagram BT2. VERIFY: Reestablish High-used and High-key RBAs

Store new index high-water mark in AMDSB. :IQ

Licensed Material — Property of IBM

Data AMDSB - — — —=10.  Reestablish high-key RBAs of data ARDBs by
Chain of searching index for high-key of ARDB {X'FF’ if
%a'llaDSBs not in key range) and convert pointer of index
entry found into high-key RBA.
See Diagram BU, Search index for ARDB high
key.
Index AMDSE Chain of 1. Invalidate PLH positioning. —
lindex f
AMDSBs /i
PLH
/ Return
PLAFLAG [

Section 2. Method of Opera

Index AMDSB

AMDHWRBA

PLH

PLHFLAG
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Diagram BU1. Search Index

RO
—
PLH

PLHPCI \
Index AMDSB

AMDHLRBA \\

AMDSB

AMDSHR

PLH

PLHXLVL
PLRXRDA
PLHXSW
|~ PUHHELD
PLAXSWI
PLHBRKHD
PLHDBCB
PLHXBCB

BCB

BUFCVAL
BUFCWREBA
BUFCMW /

PLH

PLHDCNV /

RO o
[ KT

(a)
PLHEC ()
(o)

*Diagrams BP, BT, CA, CB, CE, CG, CK

[™ 1. Single index record search? (R0=0)

No Yes

4

2. Indicate that there is no higher level index Cl
to invalidate if a horizontal chain pointer
must be followed.

!

3. Positioning to previous index entry?
Yes No

SR

4. Nullify previous entry information and indicate
high-level index search.

!

. Share option 4?
Yes No

!

e §

6. Net share option 4 control information.
N 7- Can the index buffer currently “on the PLH"”
: be used as is for the start of the index search?

No

8. Is there a data buffer that has to be written
V/  if share option 4 hold is released?
Yes No

4

Write the data buffer.

Yes

!

!

©

See Diagram DA. REPBUFF.

Error detected

!

No error

2> PLHIXSSV+8

9
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PLH

PLHXRBAP

PLH

PLHXLVL

PLHXRBA

PLH

PLHXSW
PLHHOLD
PLHHELD

PLHNOINV

Module
or label

IKQIXS00

1XS010

1Xs016
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Diagram BU2. Search Index

Notes for Diagram BU1

Normal index search:

An index record is searched for the entry containing a key that is not low
compared with the search argument. The search starts with the low-key
entry and ends when the required entry is found. A search is done in two
steps: first the section containing the desired entry is located (steps 11-15),
then the entry within the section is identified (steps 21-25).

If RO=0 only the index record attached to the PLH (PLHXBAD) is searched.
No /0 is done.

If RO >0 its value identifies the index level to stop on, and PLHXRBA
contains the RBA of the index record to start with. The “desired index
entry’’ in high-level index records contains a relative pointer to the index
record one level deeper, which must be searched next. [f RO=1 the index
hierarchy is searched down to the sequence set level, which is the deepest
index level. The ‘“desired entry” in the sequence set contains a relative
pointer to the data control interval that contains (if inserted) the data
record with the desired key.

The high-key entry is identified by a key with length 0.

Output of index search is the PLH positioned to the “‘desired index entry”
on the desired level. If the ““desired entry’’ is complex, (i.e. for a spanned
record) the PLH is positioned to the leftmost subentry.

Index search for the previous index entry:

During sequential backward processing, whenever the low-key entry in a
sequence set record was reached, the previous index entry in the next
(low-key direction) sequence set record must be located.

This is achieved by a normal top-down index search for the previous request
key, during which previous entry information is saved whenever the inspected
index entry is not the “‘desired entry'’ (steps 13 and 23).

Normally the saved previous index entry at the end of the normal top-down
index search for the previous request key will lie in a higher level index; so a
secondary index search is started (steps 32 and 33), with the index record
identified by the previous entry information. The secondary search locates
the high-key index entry in the next lower sequence set record, which is the
previous key,

The end of data set {in backward direction) is reached when no previous
entry information was stored during the normal index search for the
previous request key.

Licensed Material — Property of IBM

2. The PLHXREAP field is set to minus one to indicate no significant

contents. At any stage in the search, PLHXREAP is used to remember
which higher-level index record pointed to the one that is currently
being searched. If the one currently searched does not include the
desired key, then the higher-level pointer is invalid, and any buffer

still containing the higher-level index Cl will be invalidated. This use
of PLHXRBAP does not apply to backward sequential processing
(PLHPCI is on).

. The setting of the share option 4 control information provides the

following functions:

* Allows share option 4 buffer invalidation to be suppressed on all
retrievals of index Cls, except at the level-to-stop-on (usually the
sequence set).

® Acquires a share option 4 hold on the sequence set when required
and releases a share option 4 hold when necessary.

® Allows a share option 4 hold to be (optionally) retained without
interruption if the search terminates at (one of) the same sequence
set Cl(s) that was held when IKQ!XS was entered.

. This decision allows /O to be completely bypassed under the

following conditions:

® The search starts at the sequence set level and terminates in the
same sequence set Cl that is already on the PLH; and

® There is an active hold that is to be retained without interruption.

In this case, skip-sequential GET-for-update does not usually

require any more 1/0O under share option 4 than under other share

options.

Minus one is set into the caller’s return register 0 to indicate that

the hold was retained without release.
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Diagram BU3. Search Index

See Diagram DA, GETBUFF.

Error detected

;

Search section entry

. ) . X . L
Point to first section and to first entry in section.

. Compare the section key with the desired key.

Section key is not low
{section found)

!

. Save current entry information as previous if

required.
Has the last section in the index record been
reached?

No Yes

!

Point to next section and to first entry
in section.

é

S5¢

I 10. Read index record identified by PLHXRBA, .lﬁ
—

=0

PLH
PLHXEO
PLHXSEO
PLHXBAD 15017
l Index headerl SE lEl SE |E
Index Record 1st section
1XS020
SCIB000
PLH PLH
PLHXLEVP PLHXLEVP
PLHXEOP PLHXPTRP
PLHSEOP PLHXRBAP

if sequence set level
- b

if higherjlevsl index
— ]

PLH
—
PLHXRBA [
PLHXBAD N
PLHXSEQ S
\ \
Index Record r— - . “511
1xBASRBA | IXFSECTN [IXLENTRY[se[ e |se]e] )
T T
12
® OF ¥
2 /
i 13
PLHXLVL | e —— e |
PLHXEO If sequence set
PLHXSEO - If higher level 14,
| pr 4
l 0 -
P = Pointer field % -4 15.
L = Length (key)
F = Front compression
S = Next section entry offset 16
, 16
PLH /
PLHPCI L/
e 17
RO ~

I

Positioning to previous index entry?

No

\

Is search only on current index level?

Yes

!

No Yes

!

—

(9

Notes for Diagram BU3

12. Front key compression:
It is not necessary to expand the compressed key in
full key before doing the comparison in this step.
compression count” is initialized to zero before the
this step, and the following procedure performed.
a.

the index entry to a

Instead, a “cumulative

first iteration through

The cumulative compression count is compared to the front compres-

sion count in the index entry, (On the first iteration these counts are

equal because the low key in an index record is

not front-compressed.)

If the front compression count is high, then the desired key is high

compared to this index entry, and the cumulati
is left unchanged from its current value.

ve compression count

If the front compression count is low, the compressed key in the index

entry is compared to the corresponding portion of the desired key. If

the desired key is low or equal, the comparison

is complete and the

index entry has been found. (The cumulative compression count is

left unchanged from its current value.)

c. If the key is high (compared to this index entry), the cumulative com-
pression count is updated to indicate the total number of bytes that
are equal between the desired key and this index entry key (including
both the front compression count plus the number of bytes that were
equal when the index entry key was compared).

See the note for step 22 for an example of front compression.

2.98 VSE/VSAM VSAM Logic, Volume 2

Index Record

PLH

PLHXEQ
PLHXSEO
PLHXBAD

SE = Section Entry
E = Entry

Iindex headerl SE lEI SE IEI

——
next section

1XS050

Licensed Material — Property of IBM



Diagram BSS5. GET NEXT: Get Next Buffer and Read Ahead

PLH
P 27. ls share option 4 hold in effect?
PLHXSW 4~ -
PLHHELD Yes No
RO _Je 28. Check if hold has been in effect for an 4
E:],a - excessively long time.
See Diagram DK, Share Option 4 Hold —

Time-Out.
Excessive time

!

No excessive time

29. Point at the next index entry.

30. Change index pointer into a data RBA value.

31. Is this a position-only request?

No Yes

Licensed Material — Property

of IBM

R15

return code

PLH

b
PLHBRKHD
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Module
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Diagram BS6. GET NEXT: Get Next Buffer and Read Ahead

[ 32. Isthis GET NEXT processing?
No Yes

!

[:— —— —T* 33. Get indicated read -ahead buffer.

See Diagram DA, GETBUFF.

l::— —— =—1# 34. Did an error occur during read-ahead?

AMDSB RPL

L

] [7 I |— == —1* 36. Can read-ahead be done?

!

No Yes

}

35. Increment the read -ahead count to include
new buffer just read in,

Yes No

gz

37. Point to RDAHD index buffer (R4) and
RDAHD data buffer (R3).

38. Increment temporary read-ahead count.

Ly 39. Has read-ahead been started on all buffers

e that can be read in at one time?
[BjHDj / No Yes
~ .
N -
40. Have all the buffers assigned to the PLH
been read?
Yes No -@

Notes for Diagram BS6
36. Read-ahead is prohibited under any one of the following conditions:

2.90

User buffers
Data set is a catalog
Share option 4

%

Data set is an index component opened by itself, and it includes

both fixed block and CKD volumes.

VSE/VSAM VSAM Logic, Volume 2

R?

Module
or label

GNX030

GNX100
IKQBFA10
GNX100

GNX100

GNX030

GNX030

GNX050

GNX050
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Diagram BU4. Searc

PLH

h Index

—

S~
S~
\\

PLHXCNV
PLH

PLHXRBAP T
S~

PLHXBAD
PLHXEQ

i
I IXLVLNO IIXBASRBAI IXNXTIﬂsE[E [SElEl
—

-

& & Croms

R2 —

—
-
PLH
e i —
PLHXLVL —--@""‘ |

. 1
PLHXSEO if sequence set if higher leve!

PLHXEO
&

P = Pointer field

K = Front compression — key length @'—'
F = Front compression (key)

L =

ki
Length (key) RO

[ +———]
e

~ '
~
19. Explicitly invalidate any buffer than contains

"‘F’ 18. Has a higher level index record been searched

(PLHXRBAP=-1)?
Yes No

!

that index record.

See Diagram DA, REPBUFF.

— —— =t 20. Pick up the horizontal pointer to next index

record in this level.

é

Search index entry

He 21. Skip subentries of a complex index entry.

» 22, Compare the entry key with the desired key.

Entry key is not low
{entry found)

!

23. Save current entry information as previous if
required.

24. Has the last entry in the section been reached?

No Yes

!

[ 25. Point to next entry in section.

L

p PLHXEO

26. s this is a single index record search, or has
the index level at which the search should be
terminated been reached?

W

No Yes

;

Licensed Material — Property of IBM

PLH
-:> PLHXRBA 1XS053
1XS060
PLH PLH
PLHXLEVP PLHXLEVP
PLHXROP PLHXPTRP
PLHXSTROP PLHXRBAP
sequence set higher index level
o e -
PLH

1X$070
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Diagram BUS. Search Index

Notes for Diagram BU4

19.

22,

The higher-level index record that was searched was out of date
(because it positioned us to the current record, which no longer
includes the desired key). The higher-level record should be
invalidated so it is not used again without rereading from the
data set, Bit PLHNORDD is set in PLHXSW to tell the Buffer
Manager that this is a request for explicit invalidation.

An out of date higher-level index record occurs if another
program is updating the data set and has caused a CA split

since the higher-level index record was read.

The note for step 12 describes the procedure used in front compres-
sion. Note that the cumulative compression count left after the
last iteration of step 12 becomes the cumulative compression
count for the first iteration of step 22, After the last iteration of
step 22, the cumulative compression count is equal to the front
compression count that would be used if the desired key were
entered into this index record as a new entry (see Diagram CK}).
Example of front key compression:

The highest key within a Ct used as the basis of the index entry
for that Cl. For front compression, this key is compared to the
highest key of the logically preceding C!. All leading characters
that are repeated in this key are eliminated.

In the example, the first three characters (100) of the highest key
in Cl 2 are equal to the first three characters of the highest key in
Cl 1; therefore they can be eliminated.

Front key compression discards the leading characters repeated
from the previous key. The full key can be reconstructed by
working back through the lower key entries in the index record, as
can be seen by studying the following chart.

Complete key F L Key after Compression
10008 0 5 10008

10080 3 2 ---80

10333 2 3 --333

14000 1 4 - 4000

14028 3 2 ---28

23630 0 5 23630

F = number of high-order characters deleted

L = length of compressed key

P = pointer field (relative Cl number)

2.100
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Header l Free C| P=6

23630 F=0 L=5 P=5

[ 28 F=3 L=2 P=4 | 4000 F=1

=4 P=3 | 333 F=2 1=3 P=2 | 80 F=3 L=2

P=1

10008 F=0 L=5 P=0 | RDF | CIDF [

Data
10901
Ccl1 :
10008 I RDF ICIDF
10009
Cci2 : i
10080 ] RDF ICIDF
10085
Cci3 :
10333 l RDF lCIDF
10334
Cia :
14000 I RDF ICIDF
14008
Ci5 H
14028 I RDF ICIDF
14929
clé H
23630 I RDF |CIDF
Cl7

| CIDF
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Diagram BU6. Search Index

PLH
.27, |s search for previous index entry?
—
-— -
PLHPCI —
- No Yes —' PLH
LHXRBA |~
\ \
— o
Index AMDSB T 28. Save the RBA of the current index record, "=> PLHXRBAP
ndex in case invalidation should be done.
i PLHXLVL
oo — —_— e Jde 29 Compuge RBA of next index record one level :\=_,_‘>
o P P deeper in index structure. PLHXRBA
()
o _» 30. Previous index entry required?
PLH P - Yes No ey Return
~
PLHPCI o ‘
PLHXLEVP <— —_—— -r 31. Test if there is no previous entry (previous entry
PLNXRBAP ~ information is nullified)
PLHXPTRP \ ~ ~ No Yes mmmmmmp Return
~ ‘
-
\ 32. Is previous entry on sequence set level?
\ No Yes PLH
Index AMDSB N\ ‘
PLHXLVL
33. Compute RBA of next index record one level :ﬁ;
AMDCINV - —_—— ——
— ~ deeper in the index structure. PLHXRBA
” 34. Does a previous entry lie in a previous section?

PLH P Yes No PLH
PLHXSEO = -~ ‘ i PLHXSEO
PLHXSEOP T [™ 35. Prepare search in previous section. PLHXEO
PLHXEOP [ = e

™™ 36. Store previous entry offset as current. “ oLn
37. Share option 4?
No sssssssp Return PLHXSW
38. Indicate share option 4 hold in effect ,% I PLRHELD |
(so it will be released in case it is in hy C
effect).

* See Diagram BU4,

sl Return

Search Index.

Licensed Material — Property of IBM
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1XS086
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Diagram CAl. Control Interval Split

PLH

*Diagrams BK, BQ, CS

PLHSRU

AMBL

AMBLCIWA o= o e e

~—e 1.

Is this request part of a
spanned record update sequence?

m—(3)

Yes No

|

Have we already acquired a
Cl-split work area (CIW)?

(5 )

Ensure that another request
{under this ACB) cannot split
this or any other control interval
before this split is complete.

No Yes

Acquire and initialize work area.

No error GETVIS

failure

Notes for Diagram CA1

1.

2,102

IKQCIS00 is called whenever a new control interval is required,
except for the mainline entry-sequenced case. This mainline case
applies to ESDS whenever the following conditions are satisfied:

® Itis not the first PUT request to the file.
® No spanned record is being processed.
® No new control area is required.

For this ESDS, Cl-split processing is performed by module | KQMDY.

A Cl-split work area has already been acquired if this request is
part of a spanned record update sequence, and if there have been

previous Cl-split requests in this sequence.

Note that a spanned record update sequence starts with the second C!
of a spanned record. |KQCISQO0 handles the first Cl without really

being aware that it is part of a spanned record.

VSE/VSAM VSAM Logic, Volume 2

AMBL

AMBSECB
AMBLCIWA

Ciw

L]

Module
or label

IKQCIS00
CHNIT

CHNIT10

CIINIT20
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Diagram CA2. Control Interval Split

PLH

PLHIXSSV o — — —[— -5, Move saved registers to CIW so save

area in PLH will be available.
AMDSB .
_w 6.  Determine type of processing:
—
AMDDST -
AMDRRDS RRDS

CIw

: > CIWAVE

D) -
RPL
PLHXBCB
KSDS
RPLCNV
' _ BCB
7. If the current index record is
J ~ invalid, search the index again. —————>| BUFCVAL
PLH BCB g BUFiIOS
- See Diagram BU, Search index. BUFWRINV
L~
PLHXBCB BUFWRINV no error error
detected
L
PLH
PLHLOAD | —» 8. Is processing keyed load or
—_—— keyed insert?
PLHMSRT
keyed keyed
load insert
Notes for Diagram CA2
5. Registers are saved temporarily in the index search save area

(PLHIXSSV) when IKQCISQO is entered. Because the index search
routine may be called during the Cl-split process, this save area
must be made available.

This test determines if a new version of the index record may have
been written under a different PLH, thereby invalidating the
version owned by the current PLH.

Keyed load processing includes initial load or resume load (additions
to the end of the data set), and mass insert {insertions to the end

of a control interval in sequential mode). Initial load or resume load
is indicated by the flag PLHLOAD. Mass insert is indicated by the
flag PLHMSRT.

Keyed insert (or update type) Cl-split processing includes CI

splits caused by any of the following:

® Update with length change of an existing record.

® Insert in front of one or more records already in the Cl.

® Any insert in direct mode, other than to the end of the data set.

Licensed Material — Property of IBM
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Module
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CHINIT35

IKQCIS0s

IKQIXS

IKQCIS15
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Diagram CA3. Control Interval Split

Cciw

Keyed load processing:

9.

Perform load, resume load, and
mass insert operations for key
sequenced data sets.

See Diagram CB, CILOAD:
Keyed Load Processing.

!

Keyed insert processing:

CIWNCAS

10.

12,

Has it aiready been determined
that a new control area is needed?

No Yes

!

Perform CI split for update-type cases.

See Diagram CC, CINSRT: Control
Interval Insert Initialization.

!

Perform Cl split for update-type
cases (skipping keyed insert
initialization).

See Diagram CC, CINSRT: Control
Interval Insert Initialization.

Notes for Diagfam CA3

@

10. This step tests for a control area split being caused because there

2.104

isn't enough room in the sequence set record.

'VSE/VSAM VSAM Logic, Volume 2
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Diagram CA4. Control Interval Split

PLH

PLHSRUL

Entry-sequenced processing:

13. Obtain a new controt interval,
and store the record.

See Diagram CD, CINTRY:
Entry-sequenced data set

processing.

Relative record processing:

14. Preformat next contro! interval.

See Diagram CH, Preformat
relative record data set.

s (26)

—~ —&15. Is this the last call from a

spanned record update sequence?

— (%)

No Yes

O,

Licensed Material — Property of IBM
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Module
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IKQCIS76

CINTRY

tKQcisss

IKQRRP
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Diagram CAS. Control Interval Split

N Module
16. Does the return code indicate a or label
/ failure to find space for an
entry in the index record (—5)?
// No Yes
/ 17.  Cause a control area CINXRM
split to make room for
/ an entry in the index
record.

/ — ()

R1S
E — -] —e18. Does the return code indicate
\ redrive (—1)?

!

\ No Yes
' ‘
X s any other nonzero return
\19 | h

code indicated?

No Yes

!

PLH

PLHDBCB o — l — 20. I's there a data buffer on the
7] pLH?

Yes  No m—22)

Notes for Diagram CAS

17. This routine (CINXRM) is a recovery routine, called when Cl-split
processing must be interrupted after partial completion, due to
unavailability of index space in the first-level index (sequence set)
record. Partially-filled buffers are purged, the control area split
switch (CIWNCAS) is turned on, and Cl-split is restarted.

18. If the redrive return code (negative 1 in register 15) is indicated,
the whole insert or update-with-length-change operation is to be
restarted by module IKQMDY.
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Diagram CA6. Control Interval Split

PLH )
_o21.
— /
PLHDCNV
PLHDCSZ
AN
CIW
- 22.
-
CIWDCNV -
PLH 23.
PLHSRU
— ] 22,
PLHSRUL
cw
CIWAVE — | 25,
AMBL
AMBLCIWA — —}+ 26.

Notes for Diagram CA6

Return data buffer to the
buffer manager.

See Diagram DA, Buffer Manager:
GETBUFF.

no error error

detected

Put the data buffer that is on
the CIW into the PLH (that is,
the data buffer with the new
data control interval).

Stop read-ahead on all strings.

Is this call part of a spanned
record update sequence, but not

the last call?
— (26)

Yes No

Set up saved registers so they
will be restored correctly even
though the CIW is not freed,

e Return

Is there a Cl-split work area?

Yes No

.

)

//

ﬁ

PLH

PLHDRBA
PLHDBCB
PLHDSW
PLHDSW1

PLH

PLHDCNV
PLHDRO
PLHDRDF
PLHDRIX

BHD

BHDRAHOK

PLH

PLHIXSSV

>

23. This step loops through all PLHs, turning off the BHDRAHOK

flag in the data BHD.

24, If this call is part of a spanned record update sequence but not
the last call of the sequence, then the Cl work area will not be
freed. It will be reused on the next call of the sequence.

Licensed Material — Property of IBM
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Diagram CA7. Control Interval Split

2.108

cIwW
CIWAVE SN
AMBL
a—
AMBLCIWA  |—
AMDSECB |~
~
A
cw //
awnatn
cIw
CWDBCB  p— — —]

b —=31.

—e27.

30.

32

Set up saved registers so they =
will be restored correctly.
FREEVIS the work area, and clear J
the pointer to it. -
Dequeue the split capability A
for further use.

SRR Return

Indicate that this is the last
call for a spanned record
update sequence.

Is there a data buffer on the
ciw?

Yes No —(2)

Scratch the buffer.

See Diagram DF, FREEBUFF and

return BCB.

PLH

PLHIXSSV

AMBL
——= [AmBLCIWA
/ AMBSECB

PLH

————>>| PLHSRUL

R1

VSE/VSAM VSAM Logic, Volume 2

Module
or label

IKQCISOA

IKQCIS99

IKQBFA20
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Diagram CB1. CILOAD: Keyed Load Processing

&

Ve
7
e
e
e
PLH // o —
[ K
N
>
\\ ~
~
N

“a .
7. Point to next ARDB.

1. Is this a call from the spanned record update
routine (IKQSRU)?

Yes No

!s

2. Is this the last call from the spanned record
update routine (IKQSRU) ?

Yes No

!

3. Free the new index buffer and get it back.
See Diagram DA, GETBUFF.

4. Is a control area split required?

Yes No

,5. Is there a key range change?

Yes No

R R

> 6. Is current ARDB pointer (PLHDCRDB) 0?

No Yes

L

[* 8. Initialize first key range.

Notes for Diagram CB1

6. For key range processing, pointers in

the PLH are set for both the

current ARDB and the ARDB for the key range in which the insert
activity will take place. |f these are not the same, one key range

must be cleaned up before the next can be accessed. Any intervening
key ranges must also be formatted and have index records built

for them.

7. The pointer to the current ARDB is saved in the work area and the
pointer to the next ARDB is updated in the PLH.

Licensed Material — Property of IBM
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Diagram CB2. CILOAD:

Keyed Load Processing

PLH

—

~N

CIwA

.___
-
”/
—

Index header

\\ -
\\
-
..._-

> 9. Is this the first request to the data set?

No Yes

\

10. Is a new control area needed?

Yes No

P

11. Perform control interval space reclamation.

See Diagram CG, Control Interval Space
Reclamation.

12. Is a new control area still required?

Yes No

!

13. Save high key from previous control area.

See Diagram CL, Split CA: Perform key
decompression and count index entries.

> 14, Set key entry length to 0 to represent null key.

Get a new control area

16. If the active control interval is at the end of the
control area, get a new control area.

See Diagram CJ, Obtain New Control Area.

16. If the active control interval is in the middle of

the control area, get exclusive control for the
control area and then split the control area.

See Diagram CL, Split CA: Split the Control Area.,

Notes for Diagram CB2

11. If the Cl split routine determines that a CA

split is necessary (as there

are no free Cls available), it first calls | KQCIR, which searches for Cls
whose contents have been erased. It reclaims their space and informs
1KQCIL, which then attaches a reclaimed Cl. If there are no Cls which

can be reclaimed, IKQCIR informs IKQCIL,

a CA split,

which then continues with

16. Key range processing is the same as normal except |IKQNCAOQO allocates
only from the ARDB for the target key range. When a key range is
exited, the dummy (F=L=0) index entry is replaced by the high key of

the key range. If a key range is skipped, an i
be allocated and a control area formatted.

ndex record must nevertheless

For share option 4, the Record Management space allocation lock
is acquired for the file before IKQNCA is called. The lock name for
this lock is the basic lock name for the file (see note for step 1 of
Diagram DG), except that the last two bytes are X'0005’.

16. 1f a mass insert is being made, the packing factor is ignored, and the
control area is split at the end of the active control interval {unless

it is the last in the control area — see step 8)

2.110 VSE/VSAM VSAM Logic, Volume 2

Control area

R15

Module
or label

CILOADOS

CILOADO6
IKQCIR

CILOADO?7

CILOAD10

CILOAD11

IKONCA

CILOAD12
CASLNK

IKQCAS
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Diagram CB3. CILOAD: Keyed Load Processing

=

Buffer

record

Data control interval

p—-

record

PLH

= S —

ndex header

pr—

CIWA

Index header

Control area .
_}w 17. Allocate a control interval from the new control
area, get a buffer, and move the first record into
Control it.
interval
| ¢ 18. Is this speed mode processing?
AMDSB No Yes
Buffer
Lo 19. Write the data record.
record .
See Diagram DA, GETBUFF: Force write the
new data record.
Index # 20. Get the old index buffer back to update the
AMDSB CIWA horizontal pointer and set in the last key.
[ ] r See Diagram DF, FREEBUFF: Force write new
Index header PLH index record.
l See Diagram DA, GETBUFF: Get old index
record.
21, Rear compress the last key for entry in the old
[AMEL l FLH -~ index buffer.
i 22. Insert last key into the old index record and also
ndex .
AMDSB RPL L’ in the next level.
F See Diagram Cl, Format Index: Format old
index record.
See Diagram CK, Create Index Entry: Insert next
Index header I"'—"‘—j index level entry .
Buffer header CIWA

Notes for Diagram CB3

20. If processing is being done in speed mode, the REPBUF step is skipped.

21,

If processing is being done in recovery mode, the write is forced by
means of the combined FREEBUFF and GETBUFF, implied by
REPBUF.

{f there is not a key range change, the high key from the last control
interval processed is picked up and rear compressed.

22. If there is a key range change, the key range high key is picked up

from the ARDB and replaces the key of the last entry in the record.
The record is formatted and IKQIXEQO is called to make the next
index level entry.

At completion of this step, the Record Management space allocation
lock for the file is released if share option 4 is in effect for the file.

Licensed Material — Property of IBM
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Module
or label

CILOAD18
1KQCIS10
1KQCIS20
ONEREC

CILOAD17

CILOAD20
CILOAD30

RCOMP

CILOAD47
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Diagram CB4. CILOAD: Keyed Load Processing

Notes for Diagram CB4

AMBL PLH I
L 11 |
Buffer header CIWA
l |
]
7~
PLH AMBL » 7~
| [ ]
Control area
~
~
Control - -~
interval
AMBL PLH
| | | ]
Index AMDSB RPL =
7
CIWA yd <

e 23.

24,

27.

29,
| # 30

Get the new index record back after writing old
index record.

See Diagram BU, Search Index: Get new buffer
back and free old buffer.

Release the original data buffer.

See Diagram DF, FREEBUFF: Release old

buffer.
) Return

. Allocate a control interval from control area, get
a buffer for it, move the record, and build RDF
init.

26. Free new data buffer and get it back.

See Diagram DA, GETBUFF: Free new buffer
and get it back.

I's this a call from the spanned record update

routine (IKQSRU)?

Yes No
28. Make a sequence set entry for the spanned

record segment.

See Diagram CK, Create Index Entry,
e Return
Rear compress the previous key.

Make a sequence set entry for the completed
control interval.

See Diagram CK, Create Index Entry: Make
entry in index.

Module
or label

CILOADS0

Buffer

Je——

CILOADE0
IKQCIS10
IKQCIS20
ONEREC

record

CILOADSS

Index header CILOADS6

-:” l RCOMP

Butter CILOADSS

T

Return

25. In normal record processing, records are added to the end of a control
interval. When the packing factor is reached, a new control interval
is obtained. When the packing factor for a control area is reached, a
new control area is obtained.

2112
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Diagram CC1. CINSRT: Control Interval Insert Initialization

Notes for Diagram CC1

1. IKQC!U is called when a Cl split is caused by:

® An update with length change of an existing record.

@ A sequential insert, if the sequence of inserts started in the
middle of the Cl and this is the first split caused during the
sequence. (Other cases of splits during sequential insert are
handled by IKQCIL.)

® Any direct insert, other than to the end of the data set.

Four cases of Cl splits can occur under IKQCIU processing,
as illustrated by the following diagrams. Note that the actual
insertion of the new record is not done by IKQCIU, but by
IKAQMDY after control is passed back to it.

A split caused by an update with length change is handled the
same as the splits shown in Examples 1, 2, and 3. IKQCIU
treats the point at which the length change is to be made as
the beginning of a record whose length is to be changed.

. A string of RDFs is built as if the insert or update-with-length-
change had completed without causing a split. This string is
used to determine the optimum point at which to split the CI,
as illustrated in the examples. (Modified RDFs were copied
into CIWAREA by module {KQCIS00. They were copied from
PLHWAREA, where they had been built by module IKQBLD.)

Licensed Material — Property of IBM

Module
@ or label
CIw
ciwDBCB
1. Get a scratch buffer to use as work space. :|:> CIWDBAD 1KQciu
See Diagram DA, Buffer Manager: IKQBFAD0
PLH Butfer GETBUFF.
PLHDBAD |— — — —}= 2. Build an RDF string in the scratch buffer to
RDFs show logical records as they will be after Buffer
reformatting.
/ E——
// RDFs
CIW
/ 3. Is this a sequential insert? CINSRT10
CIWAREA / Yes No
/
/
RPL // 4. Count the number of records
up to the midpoint of the Cl. ~ ciw
/ \%
RPLSEQ
RPLREQ / CIWRCDCT
J I C CIWDBCB
L
A
/ . //
/ 75. Count the number of records up to the point_
s/ A where the new record is to be inserted.
Buffer e
~
L~ /
6. Return the scratch buffer to the CINSRT90
RDFs A Buffer Manager.
/ See Diagram DF, Buffer Manager: IKQBFA20
FREEBUFF.
Cclw //
/
CIWDBAD
CIWDBCB
j

3. The optimum split point is to be determined. Refer to the

examples in step 1.

4. The count is rounded so that the record boundary nearest the

middle becomes the split point.
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Diagram CC2. CINSRT: Control Interval Insert Initialization

Example 1
Before Cl Split After Cl Split
RX
Key 35
R|R{R|R|C : R[R|R|R|C
clo R1 R2 R3 R4 Free [D|DID|D|! clo R1 R2 R3 RX D|D|D|D|I
Key 10| Key 20 Key 30 |Key 40| Space |F |F|F|F|D Key 10 Key 20 Key 30 Key 35 FIFIF|F|D
41312(1|F Xi312{1|F
R[R|C R| R|C
R5 R6 s D|D|! R5 R6 Free S D|D|!
et Key 50 Key 60 Free Space FIF|D c Key 50 Key 60 ree Space FlFID
6(5|F 6| 5|F
[ R|C
4
ci2 Free Space 5 C12 | or 40 Free Space el
F a|F
Cc C
cl3 Free Space "3 cl3 Free Space I'D
F F
Sequential Insert.
The split is done so that the inserted record will become the last record in the “old” Cl (CI 0 in this example). If the inserted record won't fit
into the old Cl, IKQCIU performs a Cl split. Control returns to IKQMDY, which again determines that a split is necessary, and causes a second
split. IKQCIL handles this second split in the normal manner for mass insert.
Example 2
Before Cl Split After Cl Split
RX
Key 35
A
R{R|R|R|C RIR|C
R1 R2 R3 R4 | Free [D|D|D|D]! R1 R2 Free Space pIoj!
C10 I ey 10| Key20 | Key30 |Key4o| Space |F|F|F|F|D ClO | ey 10 | Key20 P FIF|D
4|312|1|F 2| 1F
R|R|C R{R|C
R5 R6 D|D|I R5 R6 D|D|I
CT 1 keyso Key 60 Free Space F|F|D o Key 50 Key 60 Free Space FIF|D
6|5|F| 6|5|F
‘ C R|R{R|C
| R3 RX R4 DiD|D}|I
ci2 Free Space D Cl2 [ key30 Key35 |Keyao| FreeSpace Ipipipip
F 41X | 3}F
C C
Cl3 Free Space é Cl3 Free Space [13
F F
Direct Insert at or Beyond the Middle of a Cl.
The Cl is split so that after the insert is finished, half the data (or as near half as possible) will be in each Cl (Cl 0 and CI 2 in this example).
2.114 VSE/VSAM VSAM Logic, Volume 2
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Diagram CC3. CINSRT: Control Interval Insert Initialization

Exampie 3
Before C| Split After Cl Split
RY
Key 15
R|R|R[R|C v ) R|R|R{C
R1 R2 R3 R4 |Free|D|D|D[D|1 R1 R R Free Space  |D|D[D]!
ClOlkey 10| Key20 | Key30 |Key40|Space|F|F|F{F|D ClO lkey 10| Key 15 | Key 20 P FIF|F|D
4(3(2[(1|F 2iY|1|F
R|R|C R(R|C
DID| I
R5 R6 Free Space DiD} | RS R6 Free Space
cl FIF|D cn Key 50 Key 60 FIFID
Key 50 Key 60 6lslE ey ey 6lslF
C R|R|C
| R3 R4 DiD|!
Cl2 Free Space D Ci2 Key 30 |Key 40 Free Space FlEiD
F 4|31F
Cc c
cl3 Free Space “) ci3 Free Space l|)
F F
Direct Insert Before the Middle of a Cl.

The Cl is split so that after the insert is finished, half the data (or as near half the data as possible} will be in each Ct {C! 0 and CI 2 in this example).

Example 4 (“the special case”)

Before C! Split After C| Split
RZ
Key 05
v

R(C RiC
R1 Dl R1 Free Space D|t
cro Key 10 Free Space [ \p) cio Key 10 FID
1F 1[F
R|R|C R|R|C
R2 R3 DiD| I R2 R3 DD |
Cl1 Key 20 Key 30 Free Space FlelD ci Key 20 Key 30 Free Space FlIFlD
312/F 3{2|F
C Ri{C
F ! RZ Free Space D|1
Ccl2 ree Space b Cl 2 Koy 05 p o
F Z\F
c C
Free Space | Free Space |
cl3 D ci3 D
F F

Sequential or Direct Insert at Beginning of CI {not update with length change).

The normal procedure of copying the high-key records of the “old’’ C! into the “new’’ Cl is not done. Instead, the inserted record is put into the
new ClI (after control has returned to IKQMDY). This example is referred to as ‘‘the special case’’ in this HIPO.
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Diagram CC4. CINSRT: Control Interval Insert Initialization

cw
==
CIWNCAS |- — —
IXHDR
IXCINL
——————— 8
IXINSOS =
9
R15

f "> 10,

R15

. Is a control area split being forced because

we are running out of space in the index?

i Yes :

. |s there a free Cl (for the split) in the

current CA?

N‘o Yes .69

. Attempt to reclaim empty Cls for reuse.

See Diagram CG, Control Interval Space
Reclamation.

Were any Cls reclaimed?

o=

. Get exclusive control of the CA, and then

split the CA.

See Diagram CL., Split Control Area.

. Any errors?

No  Yes P Return

Notes for Diagram CC4

7. The flag CIWNCAS is set by IKQCIS00 (subroutine CINXRM)
because a minus 5 was returned from either the index enter
(IKQIXE) or index format (IKQIXF) routine, while a sequence
set was being processed. (I the condition were detected during
processing of a high-level index, |KQIXE would call the CA

split routine [IKQCAS] directly.)

10. If register 15 is zero, at least one Cl was reclaimed. If register 15 is

negative, no Cls were reclaimed.
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Module
or label

IKQClu10
CINSRT9S

IKQCIR

CINSRTS8

IKQCAS00

CINSRT99
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Diagram CCS5. CINSRT: Control Interval Insert Initialization

HOR CIw Module
PLH IXHD! or label
PLHXBAD IXINSOS — CIWDRBA
- — — —}=-13. Allocate a new Cl. S— CIsPL2
IXBASRBA IKQCIS10
IXHDR PLH
AMDSB
IXINSOS PLHXBAD
AMDCINV
14. Acquire and initialize a buffer for the new Cl, IKQcis20
and place it on the CIW. ~ cw
[o1] No error Error -@ g::vv:fg:/
CIWDBAD |
~ - /
e N
7,15. Initialize fields.
_ R6
s
PLH /
Ve
PLHDBAD |~ RS
Foioss 1 _ —
T ™16, Is the operation an insert (not an update
ﬂﬁ with length change) in front of the
7 first record of the old Cl, and is the
cIw P s split point also in front of the first record
?
2 / of the old CI?
cIwRcDCT V7 /
i / Yes No
/ R15
/
RPL 17. initialize fields for the “special case” ciw
/
7 (Example 4). pe—
RPLREQ / CIWSPLPT
/ CIWFPTR
/ CIWSPLIT
/ CIWDSW
R8 /

I

Notes for Diagram CC5

13.

A free-Cl index entry is located by fieid I XINSOS (which points
to the byte immediately following the free-Cl index entry). This
pointer is converted to a data RBA.

. Register 6 is initialized as the current ““to’" pointer for moving

logical records from the old Cl to the new ClI.

Register 8 is initialized as the current “from" pointer for moving
logical records from the old Cl to the new Cl.

The CIWFLG1 flags are initialized as required by the index enter
(IKQIXE) routine. In particular, the flag CIWSPLIT (“split
entry’’) is set on, as required, for a normal split. It tells IKQIXE
to take the new key that will be supplied (for the low-key
records) and put it with the pointer to the old Cl, and to take
the pointer that will be supplied (to the new Cl) and put it

with the old (high} key.

. This test provides an optimization so that a newly inserted

record witl be placed in a Cl by itself. Instead of moving the
total contents of the old Cl to the newly allocated Cl, the
newly allocated Cl will be used for the new low-key record.
This case is referred to as ““the special case” in Example 4.

The same procedure applies to a new high-key record so that
will end up in a Cl by itself.

. The CIWSPLIT flag is turned off. This causes IKQIXE to make

the new entry in the normal manner (not the “'split entry”

Licensed Material — Property of IBM

manner). In other words, the entry for the new Cl is made with
the key of the new record to be inserted. CIWSPLIT is
referenced later in IKQCIU for determining whether “‘the |
special case’” applies (Example 4).
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Diagram CC6. CINSRT: Control Interval Insert Initialization

Module
PLH or label
18. lF’?ewri'tbel tt(\ie ollfi Célev(:itt: tll"\e flag indicating PLHDBAD CISPL201
possible duplicate data. —F> PLHNODDR
ARDB See Diagram DA, REPBUFF: Give and get PLHNOINV BFA100
back a buffer. CIDF
ARDHKRBA
L . . CIDFDDP
PLH —————> 19. Does the old Cl contain the high key for a CISPL202
keyrange or for the data set?
PLHDRBA B8CB
No  Yes BUFCMW
CIW
CIWDRBA |~ | ARDE
T 1 == 20. Update the high-key RBA in the 1KQCIS30
CIWRCDCT ARDB and in the catalog. ARDHKRBA
AN
\ Catalog
R8 \
RDF AN
RDFEXT \\ clw CISPL204
RDFLL |— — —4— 3 21. Scan across low-key records to get to the first
RDFCOUNT high-key record. :_1/'\ CIWFPTR
CIWSPLPT
PLH
R8
FLHDRO L1
R15
RPL L 1
RPLREQ

Notes for Diagram CC6

18. The duplicate data feature of the Cl-split algorithm protects data

if a system crash occurs during a Cl split.

The steps in the Cl-split algorithm are:

A. Copy the high key records to the new Cl| {on DASD).
B. Update the sequence set {on DASD).

C. Erase the high-key records from the old Ci {on DASD).

If a system crash occurs between steps B and C, the split would
be essentially complete, but the high-key records would exist in
two places. So that this situation can be detected, the flag
indicating “possible duplicate data’ is turned on in the old CI.
This flag serves as a “‘busy”’ bit, indicating that this Cl is in the
process of being split. The flag is turned off when the high-key
records are erased from the old Cl at the completion of the
Cl-split process.

The Buffer Manager writes the buffer (with the flag on) before
control is returned to IKQCIU.

For share option 4, buffer invalidation is suppressed because the
lock on the CA protects the buffer,

20. To update the catalog, phase | KQVRBA is called with the code

X’08’ in the high -order byte of register 0. Register 1 points to
field CIWDRBA.

2.118 VSE/VSAM VSAM Logic, Volume 2
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PLHDFSO RDFEXT new Ci.

PLHDFSL RDFLL

RDFCOUNT

R8

R6
oo ]

logical record

RDF CIw
ADFEXT CWDBAD | [———— =23. Set up the CIDF fields for the new CI. \
R16 RPL
RPLAREA F-——- =24, Determine the key to be used for the low-key
cw RPLSEQ control interval. ~]
RPLREQ
CIWFPTR - \
CIWSPLPT
Ciw
CIWDCNV  }= — — e — =] »25. Write the low-key Cl.

back a buffer.

2. Copy high-key records into the buffer for the

See Diagram DA, REPBUFF: Give and get

Diagram CC7. CINSRT: Control Interval Insert Initialization

PLH RDF l
2

Module
RDF or label

CISPL220
———>| [rorexT

RDFLL
RDFCOUNT
RDFREPL

R6 R8

L 1

Buffer

logical record

ciw

CISPL230

CIWDBAD

CIDF

CIDFDD
CIDFLL

Ciw

\% CIWKADDI

CIwKL1

CISPL244

BFA100

©

Notes for Diagram CC7

22

23.

24,

If journaling is active (AMBJRACT), then journaling is done
for each logical record that is moved to the new Cl. {See

Diagram FD.) Journaling indicates that the RBA of a logical record

is being changed.

If no records were moved to the new Cl, the Cl is set up as an
empty Cl.

In all cases except sequential insert, the key of the record that
will be the last record of the low-key Cl is the basis for the key
of the Cl. For sequential insert, the key of the first record of the
high-key Cl is the basis for the key of the low-key Cl. Then,

for purposes of index entry, a compression operation is done on
this key.

In all cases except sequential insert, the compression operation
is normal rear compression. This consists of finding the first
byte necessary to distinguish between the key of the last
record of the low-key Cl and the key of the first record of

the high-key Cl. All bytes following this distinguishing byte
are discarded for purposes of index entry.

For sequential insert, the compression operation consists of
taking the last nonzero byte of the key of the first record of
the high-key Cl and decrementing it by binary one. All zero
bytes following this nonzero byte are discarded for purposes of
index entry. This allows as many key values as possible between

Licensed Material — Property of IBM

the record that is being inserted now (at the end of the
low-key Cl) and the first record of the next Cl.

25. For share option 4, buffer invalidation is suppressed because
there is complete protection by the lock facility.
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Diagram CC8. CINSRT: Control Interval Insert Initialization

CIW Module
or label
CIWENTH — — — — —]=>26. Make an entry in the index (so there is a key
CIWDRBA in the index for the low-key Cl).
/
y 4 See Diagram CK, Create Index Entry. IKQIXEQO
/
/
s/
/
PLH
L %
7/
PLHXEO
R15 .
|:1—- — — — — — }=27. Was there room in the sequence set record for CISPL247

the index entry?

Yes No »@
i
CtwsPLIT P —— — — — 4 >28. Does the '‘special case’’ apply (steps 16

and 17)?

No Yes
PLH

i
PLHDRBA (—~ e — — — — —§>29. Change the RBA of the buffer on the CIW to

that of the old Cl, and clear the buffer. CIWDRBA

Buffer

©

Notes for Diagram CC8

26. Normally the entry is made in the ‘‘split entry’’ manner. The new
key is put with the pointer to the old Ci, and the pointer to the
new Cl is put with the old key. For ‘‘the special case’’ (Example 4),
the entry is made in the normal manner. (A complete new entry
is created.)

27. If there wasn’t enough room for the entry, the index enter routine
(IKQIXE) will have returned a minus 5 in register 15. Control is
also given to step 37 for any other errors (such as an 1/0O error)
detected by IKQIXE.

For a minus 5 return code, Cl-split processing is forced, along with
a forced CA split. Cl-split processing is re-entered at IKQCIU10.

29. Records are deleted from the old C! by copying the records to be
saved into a scratch buffer (on the CIW).
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Diagram CC9. CINSRT: Control Interval Insert Initialization

PLH

PLHDBAD [~

RDF

RDFEXT
RDFSRM
RDFLL
RDFCOUNT

Ciw

CIWSPLPT
CIWDBAD
CIWDBCB N

R6 /

Notes for Diagram CC9

4>30. Copy the low-key records into the buffer

/)

4 on the CIW.
/4

31. Set up the CIDF fields.
K

I 32. Write the high-key CI.

See Diagram DF, Buffer Manager: FREEBUFF.

//

33. Invalidate the buffer on the PLH
{the old copy of the oid Cl).

©

30. Register 6 points to the first byte of freespace in the scratch
buffer at completion of the copy.

31. If no records were moved to the buffer on the CIW, the buffer
is set up as an empty Cl.

Licensed Material — Property of IBM

RDF

RDFEXT
RDFSRM
RDFLL
RDFCQUNT

R6

Ciw

CIWDBAD

( CIDF

CIDFDD
CIDFLL

CIW

CIWDBCB

BCB

BUFCMW
BUFCVAL

PLH

PLHDBCB

BCB

BUFCVAL

Modute
or label

CISPL250

CisPL270

CISPL280

IKQBFA20

Section 2. Method of Operation
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Diagram CC10. CINSRT: Control Interval Insert Initialization

Module
PLH or label
PLH
PLHOCNV b e — o — — r—> 34. Return the buffer on the PLH to the CISPL290
Buffer Manager. ‘_‘: >| PLHNORD
See Diagram DA, REPBUFF: Give BFA100
buffer to the Buffer Manager. )
AMDSB
AMDSB /% AMDLNCIS
AMDLNCIS = — — — — — — -> 35, Update the count of the number of Ci
splits in the local statistics. /‘
&
R15
36. Set return code to minus one in R15 -——_—_——'\>r~—_—:|
to indicate that IKQMDY must retry
its modification operation.
PLH
Return
PLHXBCB
37. Invalidate the index buffer. \ CISPL297
B8CB
BUFCVAL
Return

Notes for Diagram CC10

34. The PLHNORD flag is set on in the PLHDCNV Buffer Manager
Parameter List so the Buffer Manager will keep the buffer and
not give any buffers back to IKQCIU.
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Diagram CD1. CINTRY: Entry-sequenced Data Set Processing

PLH

PLHSWT2 —_— A

PLH
PLHSWTCH
PLHDRBA

AMDSB
AMDCIPCA
AMDCINV

ARDB

ARDHRBA

PLH

PLHDCNV

e
7
7

e

~
~
\\
~

~

1. s this a call from the spanned record update

routine (IKQSRU)?

rh2. Is it the last call from that routine?

) Return

Yes No

No Yes

B .
3. Is a new control area required?

vesmmmup(s)  No mmmmp(7)

Lo 4. |5 this the first request for this data set?

=70

No

Yes

-~ .
:5. Is a new control area required?

Yes

 {

Get a new control area.

No

m——p(7)

6.
See Diagram CJ, Obtain a New Control Area.

. Compute the RBA of the new contro! interval.

[ 8. Release the previous control interval buffer.

See Diagram DA, GETBUFF.

. Get a buffer for the new controt interval and
move the user'’s record into it.

Module
or label

1KQCIS00
CINTRY

CINTRYO03

Controi area

ARDB

CINTRY10

':___,"‘—' >_ARDHRBA CINTRY20

BUFFCI
ONEREC

4

Return
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Section 2. Method of Operation 2.123



Diagram CE1. Duplicate Data Recovery

Module
or label
R1S IKQDDR
1. Set return code to default of zero.
RPL
RPLCNV | — — — = 2. CNV access?
No Yes ) Return
R10 ‘
- \\ 5 . .
AMBL > 3. Is the request being processed for an index
-1 4  component, or for a non-KSDS?
. -~
_ /
AMBLDTA = No Yes s Return
/
/
/
AMDSB /
/
AMDDST 7 4. ADR access?
/
A Yes No
/
/
RPL Y
7/ .
RPLADR > 5. Is t:e rgquest a GET with no
APLREQ - update?
RPLUPD Yes No “@
RPL
6. Set warning code. —_— :> RPLERRCD
~ Return
R15 PDRO10
7. Set internal error code E53. . "—__::>:

Notes for Diagram CE1

1. IKQDDR is called by the Buffer Manager when a Cl is being
retrieved and the CIDFDDP {‘’possible duplicate data’’} bit is on
{except when the Buffer Manager has been explicitly told not to
check CIDFDDP).

CIDFDDP is set on when a copy of records in a KSDS Cl is about to

be made as part of a Cl split (see Diagram CC). If a system crash
occurred during the split, two copies of the records would be left

|
T.:-:’ Return

4. 1f ADR access is being done, it is assumed that the index is not
available. No duplicate data recovery is attempted; a diagnostic
is issued.

6. For ADR access when the request is a GET-with-no-update
(GET NUP or GET NSP), the request is completed for the user,
but a warning (R15=0) diagnostic is issued. RPLCIWNG (X' 1C’")
is the RPL error code for this warning.

on DASD. CIDFDDP prevents any program from accessing the old
copy of the records once the new copy has been created. Note that
because CIDFDDP is set on before the new copy is actually created,
there might not actually be duplicate records in the ClI.

IKQDDR performs recovery when keyed access is being done.
{KQDDR determines, using the index, whether an actual
duplicate data situation exists. If it does exist, the old copies of
the duplicated records are removed from the Cl.

The correct Cl is written to DASD if the retrieval is part of an
update or insert operation. Otherwise, the correction is only made
available in the buffer.

. f CNV access is being done, no attempt at duplicate data
recovery is made, and no diagnostic is issued. No attempt is made to
do recovery because the index is not available. No diagnostic is
issued because CIDFDDP does not necessarily indicate an
abnormal condition. {The user can validly use the entire Cl,
including the CIDF, as long as he only uses CNV access.)
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For ADR access on GET-with-no-update, the user runs the risk
of processing duplicate records if he fails to test RPLCIWNG.

CIDFDDP is turned off at this time to allow VSAM to complete
the request.
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Diagram CE2. Duplicate Data Recovery

Module
PLH PLH or label
PLHECB ::? 8. Release PLH. _:> PLHECB DDR020
R1 RS
E - = —; 9. Get duplicate data recovery lock and P l:l DDRO30
AMBL A GETVIS work area. R6
- AN E—
P
AMBDECB AMBL
R14 AMBDECBT
~ ~N
PLH ~ DDRW
& .
10. Save return register and areas of the J— DDRO060
. R h DDRWPISV
PLHSAVE p 7 PLH that will be used during duplicate —:>
PLHIXSSV P data recovery. DDRWIXS
PLHXSOP _ i DDRWXSOP
PLHXSEO DDRWXSEO
PLHXEO DDRWXEQ
PLHXEOP DDRWXEOP
PLHXLEVP DDRWXLEV
PLHXSEOP DDRWXSEP
DDRW14S
R6 PARM
1/ RO
PARMBAD |— — __ _
= 11. Do an index search with the search
argument being the key of the first / R4
record in the Cl to be processed by (:]
duplicate data recovery.
PLH
See Diagram BU, Search Index PLHIXBO IKQIXS

Notes for Diagram CE2

9. It has been determined that actual duplicate data recovery is to be
performed. A lock is obtained to serialize all duplicate data
recovery for this ACB. A work area is GETVISed. The only
purpose of the lock is to make the storage requirement for
duplicate data recovery predictable (that is, one work area
per ACB).

Register 1 is copied into register 6 to serve as a base for the
Buffer Manager Parameter List.

10. The information saved will be destroyed when IKQDDR calls
index search (IKQIXS) and the Buffer Manager (IKQBFA).

11. A search is done against the index record in working storage to find
the entry that corresponds to the key of the first data record in the
Cl to be processed by duplicate data recovery.

The flag PLHIXBO is set on to tell index search not to follow the
horizontal index chain pointer if it fails to find the appropriate
index entry in the current index record.

Licensed Material — Property of IBM

Register 4 is set up as a pointer to the next record in the Cl to be
processed by duplicate data recovery.
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Diagram CE3. Dupliéate Data Recovery

Module
R4 R7 or label
:— — — —Pp»12. Initialize RDF pointer for record scan.
y 7 \
PLH 7 DORW
//
PLHDCSZ |~ DDRWRC
CIDF
13. Turn off the "‘duplicate data’’ bit. > CIDFDDP
R15
"~
~
PLH IXHDR #14. Did the index search return code indicate that
no entry was found?
PLHXBAD IXCINL
PLHXEO IXPMASK_ N\ No  Yes -@
N ‘
IXENTRY N
IXENTRYP — — —P15. Does the pointer in the index entry point DDR090
to the control interval being processed by
Y 4 duplicate data recovery?
R6 PARM v Yes No -@
I .

PARMRBA [

IXENTRY R2

IXENTRYF

IXENTRYL =~

- P16. Set up for comparison of the keys of /
|7  additional records in the Cl against
CIDF - the key in the index entry. \ PARM
7
-
CIDFDD  [” PARMFSO

Notes for Diagram CE3

12.

15.

2.126

The record scan that follows will determine if the index entry
located by the index search (step 11) is correct for each
additional record in the Cl to be processed by duplicate data
recovery. The search for duplicate records ends when the first
duplicate record is found. All subsequent records will have higher
keys and will be duplicates also.

The record count accumulator (DDRWRC) used during the scan
is cleared at this time.

. CIDFDDP is turned off here because addressability is now available

to the CIDF,

. If the index search did not identify the first logical record as

belonging to this CA (that is, its key is greater than the highest
key in the CA), then it and all records in the CI are duplicates,
and the scan stops here.

If the index entry points to a different data Cl, then the first
record and all records following it are duplicates and must be
erased from the Cl.

. At this point it has been verified that the first logical record in the

Cl is not a duplicate record. Now the rest of the logical records in
the C! must be checked. The algorithm for making the check takes
advantage of the nature of front compression. (See Diagram BT for
a description of front compression.)

VSE/VSAM VSAM Logic, Volume 2

Because front compression consists of eliminating the leading
positions in the index entry key that are duplicates of the
preceding Cl's key entry, all keys in the Cl have the same
number of identical leading characters as the front compression
count. The algorithm for checking records after the first

record takes advantage of this fact. Because there is no preceding
Cl for the first index entry in a sequence set record, it will
always have a front compression count of zero. This is
acceptable within this algorithm.

Register 2 is set up as a pointer to the index entry key.
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Diagram CE4. Duplicate Data Recovery

R4 __ -] 17. Save the next record pointer as current R8 or label
[:<- - record pointer, and increment the next [ DDR120
~N N record pointer to the next record. _____>
~
PARM ~ R4
e N —
PARMBAD R
————— >18. Are we he |, (] ?
PARMFSO e we past the last record
No  Yes
‘ R7
RD 1
R7 - DDR130
19. Position the RDF for the next record. _——“—‘: > DDAW
[ RoFEXT | __--"1% n ©
RDFCOUNT é DDRWRC
/
/
/
/
DDRW /
/
/
DDRWRC 4
R8 —— - J 320. Determine the number of leading bytes that R1 DDR150

1

R4

1

R1

are equal between the key of the current
record and the key of the next record.

R14

— 1

——

:]_ e — -<Er21. Compare the number of identical leading R1
7 bytes with the front compression count. ——— :>:

DDRW 4 Less than

DDRWF v

Greater than or equal

—(23)
m—22)

Notes for Diagram CE4

8.

19.

20.

If the current record is the last record, the search is ended with no
record found.

If the current RDF is an extended RDF for multiple records of the
same length, the record count accumulator (DDRWRC) is
compared to the record count in the extended RDF. If they are
equal, VSAM moves to the next RDF and resets DDRWRC

to zero, If they are not equal, one is added to DDRWRC, and
RDF positioning remains unchanged.

If a duplicate record is found that is one of a string of records of
identical length, DDRWRC contains the number of noneduplicate
records in the string,

The key of the current record, which is not a duplicate, is
compared with the key of the next record to get the number of
leading bytes that are identical. This number must be equal to or
greater than the front compression count of the index entry

for this Cl. If it is less, the next record is a duplicate, and the
search terminates.

If the number of identical leading bytes is greater than or equal to
the front compression count, the part of the key of the next
record that corresponds to the index entry key must be compared
to the index entry key. (The length of the compare is the length of
the key entry in the index.) [f the part of the key in the record

is greater than the index entry key, the record is a duplicate.
Otherwise, the search continues.

Licensed Material — Property of iBM

This step places the number of identical leading bytes in R1, R14
contains the address of the first byte that is not identical in the
next record.
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Diagram CES. Duplicate Data Recovery

Module
or label
R1
R2 T—- — — — — 4> 22. Is the part of the key that corresponds to the
[:] index entry of the next record greater than the
- index entry key? R6
— N m—(17)
DORW PARM
DDRWL PARMBAD
R4 . CIDF
___ — —123. Set the new freespace offset in the CIDF. —_ DDR180
[:" \::\> CIDFDD
CIDFLL
R7

=24, Determine the new freespace length. RDFEXT
ROFCOUNT

RODFEXT

I ror
RDF /
\

DORW R7

5ORWRG C 1

(I -
“““ :F;25, Clear the freespace.
——

©

Notes for Diagram CE5

23. At this point, the first duplicate record has been found. R4 points
to this record, and R7 points to the associated RDF. In the
logic that follows, this record and all following (higher key)
records will be erased.

24, If the RDF of the first duplicate record is not an extended RDF,
the RDF pointer is merely incremented by the length of a simple
RDF, and the RDF of the first duplicate record becomes
absorbed as a part of the new freespace area.

If the RDF associated with the first duplicate record is an
extended RDF, the record count accumulator (DDRWRC)
is equal to the number of non-duplicate records this RDF is
associated with.

If DDRWRC is zero, all records identified by the extended RDF
are duplicates, and the entire extended RDF becomes freespace.
If DDRWRC is one, the extended RDF must be converted to a
simple RDF, and the extension becomes freespace. If DDRWRC
is more than one, the RDF remains intact, but with a new count,.
Additional RDFs associated with any subsequent records are
absorbed as part of the freespace.

At completion of this step, R7 contains the freespace length.
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Diagram CE6. Duplicate Data Recovery

AMBL. ] 26. |s exclusive control held for update of this
~ M data Cl on DASD?
AMBLORBA | _
AMBHIRBA |~ /
AMBSTRID Yes No
/
/
/
PARM
R6 /
27. Write the corrected. Cl to DASD.
PLHEHELD
See Diagram DA, REPBUFF: Give and
get back a buffer.
DDRW
DDRWXSOP
DDRWXSEO
DDRWXEO e ——t 28. Restore index positioning information
DDRWXEOP saved from PLH.
DDRWXLEV \
DDRWXSEP PLH
PLHXSOP
PLHXSEO
RS PLHXEO
l_:] — — ——=29. Clean-up and exit. — PLHXEOR
PLHXLEVP
PLHXSEOP
AMBL
AMBDECB
AMBL
PLH
AMBDECB
PLHECB
PLH
PLHECB
Return

Notes for Diagram CE6

26. The corrected CI (including the case of merely turning off CIDFDDP
when there are no actual duplicate records) is written to DASD
only if exclusive control for update has been obtained previously
(that is, if the request was a GET UPD, PUT, or ERASE).

27. Note that this is a recursive call to the Buffer Manager because
IKQDDR was called from the Buffer Manager. Exclusive control
is, of course, not released by this request to the Buffer Manager.
The request is handled so that the Buffer Manager will complete
the 1/0 before returning to IKQDDR.

For share option 4, buffer invalidation is suppressed because the
lock on the CA protects the buffer,

29. Clean-up includes setting the correct return code, freeing the storage
occupied by the DDR work area, releasing the duplicate data recovery
lock, and reacquiring the PLH lock (PLHECB).

Licensed Material — Property of IBM
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Module
or label

DDR230

BFA100

DDR250

DDR260
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Diagram CF1. Get Control Interval by Key

PLH Module
or label
PLHXBCB |— — — —4= 1. Is there an index BCB? IKQGCI
No  Yes
BCB ‘
BUFFLAG2 (— — — 4~ — — W= 2. Was the buffer written by anothe
task? '
No Yes
PLH
PLH 3. Set the "restart
required” bit. > PLRFLAG
PLHFLAG L~ — — 1 >4 |sarestart or reread required Gcloio
required for the index record?
PLHPKEYA
\ Yes  No
AMDSB 5. Get the pointer to the key of the previous GC1020
request and the key length.
AMDKEYLN
6. Is a reread required?
|7 .
PLH P I Yes No
s
s
PLHFLAG
, 7. Initialize to do a top-down PLH
index search, and read the
data record.
PLHXRBA

AMDSB

AMBL

i

AMDHLRBA

AMBLIX

Notes for Diagram CF1

1-3.

6-7.

2.130

The PLH is tested to determine if it contains a pointer to an
index BCB. If there is no index BCB, or if the buffer contents
are invalid, a top-down index search must be done, If there is an
index BCB but the buffer contents are invalid, the ‘‘restart
required’’ bit (PLHRST) is set to force a top-down index search,

. If either a restart (PLHRST) or a reread (PLHRREAD) is required,

positioning is performed by a top-down index search to the
previous Cl.

Note: PLHRST is set when an event has occurred that makes
positioning information unreliable, Positioning can be
re-established by using the key saved from the last record
retrieved. If PLHRREAD is set, it indicates that positioning
still points to the correct sequence set record, but the record
must be reread and searched for the given key. PLHRREAD
is set only if the BUFWRINYV bit (buffer invalid) was set.

. This step sets up repositioning to the last Cl that was successfully

retrieved. The key is that of the last record in the CI.

If a restart is required, a top-down index search must be done
because positioning information is no longer valid.

VSE/VSAM VSAM Logic, Volume 2
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Diagram CF2. Get Control Interval by Key

Module
or label
8. Get the data Cl, without using the track hold GCI030
feature.
See Diagram BP, LOCATE DIRECT. IKQLCD
Normal Error
return return
9. Was there a data read error
(E64)? R15
Yes  No TP ReturnT——— > errorcode |
PLH
PLHFLAG |—— — —f — — —> 10. Is this the second data read
error for this CI?
R15
Y  No (P Retun ———>eed ]
PLH
FLH 11. Turn off the “positioning’’ and “‘wait’’ bits, ::___\'> PLHFLAG GC1040
PLHRSCNT — — +4=12. Is a spanned record being retrieved?
Yes  No
13. Subtract one from the segment count.
Notes for Diagram CF2
8-10. Locate Direct is cailed, and share option 4 processing is 12-17. |f spanned records are being processed and restart occurred,

ignored. The last Cl processed is located to re-establish
positioning for retrieving the next Cl.

If no errors occur, normal processing continues. {f any error
has occurred (except a data read error), control returns to
the caller.

If there is a data read error, the “‘skip” bit (PLHSKIP) is
tested. If the bit is on, IKQGCI continues to call IKOGNX
(via a loop) until a successful retrieval occurs, A data record
is reread only if it is in the first Cl is a contiguous group

of “non-readable’” Cls.

11. The “positioning” (PLHPOS - X'40’) and “wait”’ (PLHWAIT -
X'10) bits are reset at this point. The combinations of
these two bits have the following meanings:

.1.1.... The next Cl has been requested; a wait is required
for 1/0 completion. IKQGCI must call the Buffer
Manager to retrieve the Cl.

.1.0.... The next Cl is in the buffer and available for
processing.

.0.1.... Invalid combination; should not occur.

.0.0.... The pointer is still positioned to the previous Cl. 1/O

must be performed for the next Cl.

Licensed Material — Property of IBM

Locate Direct has repositioned to the first segment of the
spanned record. That segment and all following segments
(including the last segment read) were bypassed before the
restart occurred. A test is made to determine if on/y-the
first segment has been previously read (step 14).

Section 2. Method of Operation 2.131



Diagram CF3. Get Control Interval by Key

Module
14. Was only the first segment retrieved? or label
Yes No
15. Get the next segment of the GCl045
spanned record, without using
the track hold feature.
PLH See Diagram BS, GET NEXT. IKQGNX
PLHFLAG \ -1 - > 16. Was “‘end of data’’ returned?
\ R15
\ No Yes m Return :
\
\
\
\ 17. Subtract one from the segment
\ count. s it now zero?
\
Yes No mmmp(15)
\
\
\
N
18. Is either the “‘positioning’ or the “wait"’ GCI050
bit on?
No Yes
PLH
19. Reset the “‘wait” and “‘end of data’ bits. :_—_> PLHFLAG

©

Notes for Diagram CF3

18. A test is made to determine whether the next Cl has been read
and is ready for processing. If the “positioning’ bit (PLHPOS)
is on and the “wait” bit (PLHWAIT) is off, the next record is
available.

19-22, If no read-ahead has been done for the next Cl, it must be read
and waited on for 1/0 completion. If a data read error occurred,
the Cl is reread. If a second data read error occurs, the Cl is
skipped (along with any contiguous Cls following it that also
cause a data read error) until a Cl is read that does not cause a
data read error.
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Diagram CF4. Get Control Interval by Key

20. Get next Cl, without using the track hold

feature.
See Diagram BS, GET NEXT.
Normal Error
return _return
21. Was there a data read
error? (E64)
Yes No CIEPP> Return
> 22. |s this the second data
- read error for this CI?
~ Y No Re
PLH - es C-:’ turn
-
-~
PLHFLAG K~
N\

AS
AN 23. Reset the Sklp bit.

24, Was ‘‘end of data” returned?

No Yes mmm)y Return

25, Initialize the PLH to point to the first record
in the Cl.

R15

R15

PLH

Module
or label

GCl060

IKQGNX

- error code

PLHFLAG

PLHDRO

PLHDCSZ

_|_>

PLHDRIX

()

Notes for Diagram CF4

23-25. The “'skip’’ bit (PLHSKIP) is reset, and if an ‘‘end of data”
(PLHEOD) condition did not occur when reading the last
ClI, the PLH is set to point to the first record in the CI.

Licensed Material — Property of IBM Section 2. Method of Operation
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Diagram CF5. Get Control Interval by Key

Module
PLH or labe!
. 26. Was “‘end of data” returned? GClo80
— R16
PLHFLAG |-~ No Yes ECECPp Return —
PLHDBCB K.
~
~
~
N
BCB S .
#, 27. Get the pointer to'the BCB. Is the buffer valid?
BUFFLAGZ [~ —
Yes No
8CB
BUFFLAG1
28. Indicate that the buffer is
invalid, and force a reread _
of the buffer. — PLH
PLHFLAG
29. Set the “CNV" bit in the RPL (retrieve GC1090
entire CI). §\\ RPL
30. Move CI to user work area. RPLOPT1
See Diagram CT, Move Control Interval / IKQRTV
to User Work Area.
P
31. Reset “CNV" bit in the RPL. 1
Normal Error R15
return return WP Return - ferrorcode ]
PLH
PLHDBAD
PLHDCSZ —_——— L 32. Establish addressability to the RDF.
Notes for Diagram CF5

26. "End of data’” must be tested again because this step could have
been branched to from step 18. Either read-ahead or the call to
Locate Direct (IKQLCD) might have reached the end of data
condition.

27-28. If the buffer contents are not valid, the “'valid’’ bit (BUFCVAL)
is turned off, and the “reread” bit (PLHRREAD) is turned on
to force a reread of the buffer. A branch to step 5 is taken
to reposition to the last Cl read.

29-31. if the buffer contents are valid, the Cl is moved to the user work
area, or the pointer to the buffer is stored in the user work area.
The “CNV" bit in the RPL must be turned on to indicate Cl
processing {in IKQRTV) and reset after return.

32-35. Addressability is established to the first RDF pair in the Cl to
determine whether a spanned record is being processed.
If it is, the spanned record count (PLHSRCNT) is incremented
by one to indicate the number of segments read. For nonspanned
records, the count is always zero.
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Diagram CF6. Get Control Interval by Key

Buffer . Module
- %33‘ Is this a spanned record? or label
ROFFLAG [
No Yes
l PLH
AMDSB 34, Add one to the spanned T >| PLHSRONT
record count.
AMDCINV
35. Save the spanned record count {zero if “ GC1095
nonspanned records).
PLH PLH
PLHRBA r — — —}>36. Update the PLH and the RPL. ———"> [Finono
PLHDRL
PLHDRRBA
RPL PLHRTC
PLHOPT
RPLREQ
RPLOPTCD 37. Locate the last record in the Cl (to save
4 its key in the PLH). RPL
/
s RPLRLEN
/ 38. Is this the middie or last segment of a AFLRBA
/ /4 spanned record?
PLH 4
4 No Yes
PLHDBAD / /
PLHDFSO /
PLHDFSL /
/
// 39. Get correct RDF for the last record in the CI. GCi100
Buffer / v 7
/ /7
RDF1 /
Ve
ROFLL [

O

Notes for Diagram CF6

36. The PLH and RPL are updated to indicate the Cl length and
its RBA, and the RPL option and request type codes are saved
in the PLH,

37-40. The last record {or only record, if spanned) in the Cl is located,
and the key is moved to the PLH in case repositioning or restart
is required.

Note: For spanned records, only the first segment can contain
the key; therefore, there is no key to save in the PLH when the
Cls containing the middle or last segments are processed.
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Diagram CF7. Get Control Interval by Key

Module
or label
AMDSB .
MDS 40. Get the key of the last record in the Cl, and  _ | PLH
/7 save it in the PLH. \%
AMDRKP PLHPKEYA
AVDKEVLN " / PLHFLAG
41. Reset “"wait,”” "‘PLH set,” and ;‘ GCI110
“positioning’’ bits.
42. Start a request for the next Cl, indicating
read-ahead (1/0 overlap).
See Diagram BS, GET NEXT. IKQGNX

Return

Notes for Diagram CF7

41-42. The “wait”, "'PLH set”, and “positioning” bits {(PLHWAIT,
PLHST, and PLHPQS) are turned on for the next request,
and read-ahead is started for the next Cl.
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Diagram CG1. Control Interval Space Reclamation

CIwA

CIWFLAGS

Data AMDSB

AMDDELR

AMDLDELR

~——

*Diagrams CB, CC

Data AMDSB _ PLH

AMDCIPCA

PLHSTRID

AMBLPLHN

AMDCINV

PLHDRBA

AMBALIST

Data AMDSB
————

AMDKEYLN [—— — — ———

AMDCINV

Sequence Set Record -

Notes for Diagram CG1

7~

1. Was control interval space reclamation already
F done?

No Yes

\

2. Indicate space reclamation was done.

!

k& Were records erased in this data set?

Yes No

a!s

te-4. Take data control area into exclusive control.

;

Exclusive control error

6. Position PLH to the rightmost index entry in
sequence set record.

[* 6. Is current index entry for a spanned record?

No Yes

4

» 7. Is only one index entry in sequence set record?

!

No Yes

!

J L.

CIWA

CIWFLAGS

AMBL

J : AMBLORBA
g AMBHIRBA

PLH

Index PLH

®

If IKQCISO0 determines that there are no Cls available for a split
{IKQCASO0Q is required), IKQCIR is first called. IKQCIR ensures that
records have been deleted from the data set and then reads every Cl

within the appropriate CA, looking for all CIDFs that indicate that all
records in the Cl have been deieted. If such a Cl is not found, then the

CA must be split. If one or more deleted Cls are found within the CA,

the index sequence set is adjusted to indicate that Cls are available. Control
returns to |KQCIS00 to process the now-freed data CI.

Licensed Material — Property of IBM

Module
or fabal

IKQCIR
CIR001

RGETEX

Sequencs Set Record

POINT

CIR0O10
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Diagram CG2. Control Interval Space Reclamation

Data AMDSB
-
Ve
AMDKEYLN //
AMDCINV
//
PLH
/ /
7
PLHDRBA V/
/
CIWA /]
R1 k/ P
[ }-— -+ CIWDRBA
CIWDFSO  N_
N
~N
Sequence Set Record
{ header |F | F | l€ {Ec|ep] Ej
PLH
index PLH \\
~N

Notes for Diagram CG2

13. The current index entry is the one pointing to the empty data Cl,
and the previous entry is the one to the right of this in the index

Error detected

:

™ 11. Is the current data control interval empty?

m—p(17)

Yes No

12. Indicate space was reclaimed.

SN

IWA
8. Save pointer to current data control interval and 3 ¢
of compute its RBA.,
CIWSAVP
9. Test if this data control interval is already 3 CIWDRBA
; attached to the PLH.
i’ ves —@ CIWA
CIWDBAD
| 4 10. Scratch the previous data control interval (if any),::>% CIWDFS0
and read the current data control interval.
CIWCIRSW
See Diagram DA, GETBUFF.

Sequence Set Record

Module
or label

CIR020

CIR030

13. Find a previous and a current index entry (Ep,

Ec) and construct a resultant index entry (Er) in
the space of Ec and Ep.

e 14, Scratch previous entry (Ep).

15. Enter the pointer to the empty data control
interval into the Free Cl Pointer List.

16. Update index header to reflect the sequence set
record changes.

™17, Position index PLH to next index record.

O,

[heador | F|F| & [Ec|Ep|E |
CIR040
Sequence Set Record CIR110

header | F | F | F|

[eferle]

m
©
oo

h
O

index entry

current entry
previous entry

resultant

free data Cl pointer

CiRr130

front compression count (Fc), and key length (Lc) of the current

record, except where the current entry is the first {rightmost) entry
in the index record. In this case, the pointer from the next

entry (to the left) is transferred to this entry and the next entry

is used as the current entry, with the entry that points to the
empty data Cl now acting as the previous entry. This modifica-
tion is necessary in o1 der to allow the use of uniform processing

for both cases.

The resulting index entry (Er) is formed from the current
(Ec) and previous (Ep) entries in the following manner:
If the front compression count (Fp) of the previous entry is

greater than, or equal to, the front compression count (Fc) of
the current entry, the resultant entry consists of the key (Kc),

entry, and the pointer (Pp) of the previous entry. (See examples
1and 2.)

If the front compression count (Fp) of the previous entry is less
than the front compression count (Fc) of the current entry, the
resultant entry consists of:

Kr: The first (Fc-Fp) characters of the previous key (Kp),
followed by the current key (Kc).
The front compression count (Fp) of the previous entry.

The key length (Lc) of the current entry plus the difference
between the front compression counts (Fe-Fp).

The pointer (Pp) from the previous entry.

Fr:
Lr:

Pr:

This is also shown in Example 3.

Example:
Example: 3. Fc >Fp:
\1' Fo <Fp: Kec FcLe Pc Kp FpLlp Pp Kec Felc Pc Kp FpLp Pp
{ o
2 |3{1|Pg [601{1]|3|Pgq |63 |2|2|P3 |30 2(2] Py {1520{0 (4]|Pq 2 |3{1|Pg |601|1|3|Pgq |63 |2|2|P3| 30 |2(2] Py |1520{10{4] P
- b
. N
601)1|3{P3 602|1]3|Pq
Example: Kr FrLr Pr ( Kr Frir\Pr
2. Fc=Fp: 1st {Fc-Fp) Lc + (Fc-Fp)
- re=Fe Kec Felc Pc Kp FplLp Pp characters of
t Kp + Kc
2 |3|1|Pg {601|1]|3| Ps| 63 |2|2|P3 |30 2|2 Py [1520|0 4] P,
i \L\
63 |2|2]p,
Kr Fr Lr Pr
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Diagram CG3. Control Interval Space Reclamation

PLH Module
— — =» 18. Is the end of the sequence set record reached? or label
— e S v
PLHXEQ p===""" d
- Index Header P Yes No ‘@
CIWA
CIWCIRSW = == = e e — w— — =1 19, Test if space actually was reclaimed. CIR150
Yes No —(23)
Work Area Sequence Set Record ‘ Formatted Index Record
l I [— = =% 20. Format sequence set record, pu IKQIXFO0
See Diagram ClI, Format Index.
No error  Error detected [l @ Data set
21. Write sequence set record. e m
See Diagram DA, REPBUFF, CIR160
PLH No error  Error detected ] @
ARDB ARDB
PLHDCRDB
ARDHKRBA [—~— — - 22, Update high-key RBA in data ARDB if required. ::> ARDHKRBA IKQRBA
- PLH
PLH A2 [ =— = 1 23. Establish correct index PLH positioning e CIR170
2 X —
] [ fuserskey | PLHINDEX
R1 See Diagram BU, Search Index.
Error detected No error detected
L]
L
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Diagram CG4. Control Interval Space Reclamation

PLH . . CIWA Module
S Set Record |— =—~—1-®24. |ndicate space wasn't reclaimed, scratch new or label

sequence set record, and read the old one. d CIR180
PLHINDEX ‘:::‘ ]’=> CIWCIRSW | o1d sequance set record
See Diagram DA, GETBUFF, D

R15
Noerror  Error detected
R1 PLH
PLH Rz — — — | 25. Establish correct index PLH positioning. e > PLHINDEX
1 LA (user's key) ] See Diagram BU, Search Index. .

i)error Error detected % AMBL

AMBLORBA
AMBHIRBA

26. Release data CA from exclusive control. > CIR190

CIWA

R1§

CIWCIRSW |— — ~—— 1 27. Set return code. s Return : CIR200

Return codes:
28. Release data CA from exclusive control. 1:>@ R15 = 0: space reclaimed CIRERR

R15=1: no space reclaimed
-Return
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Diagram CH1. Preformat Relative Record Data Set

*Diagrams CA, CS

AMDSB
AMDATTR2 = = ===l
AMDSHR
\
PLH \
\
\\
PLHDRBA —_\-—
¥ 2
)J
ARDB N
’
’ )
ARDHRBA [/ 3
AMBL SHRW
AMBLSHRW SHRWLCKN == === 4
VSAM Catalog
™> 5
ARDB
ARDERBA [e= ===l &
ARDHRBA ~———
Rl
8
9
10
11
cIw
12.
CIWLKSP e = | 13,
AMDSB
AMDNSLOT
AMDNLR —— V')
AMDCINV

. Are load mode and speed option active?

. Calculate start RBA and end RBA and compute

. Share option 4?

. Lock the Record Management space

. Get high-used RBA from catalog, and build all —

. Calculate the number of bytes to be preformatted

. Calculate the length within the currentextent and

. Adjust to remain within the current extent.

. Preformat as far as the end of the current =

. Are more extents to be preformatted?

. Get next extent.

Yes

\

No

!

total length of area to be preformatted.

Yes

\

No

!

allocation lock for the file.
See Diagram DL, Issue LOCK Macro.

EDBs to ensure that all current EDBs are present.

for recovery processing.

check if extent boundaries are crossed.

extent, marking each slot as invalid.

Yes

$

No

Update high-used RBA.

For SHAREOPTIONS (4) unlock the Record
Management space allocation lock for the file.

See Diagram DM, Issue UNLOCK Macro.

Update record number.

Notes for Diagram CH1

t

Return

4. A LOCK macro is issued to perform the locking. The LOCK name
is the base lock name for the file {see note for step 1 of Diagram DG),
except that the last two bytes are X'0005’.

Licensed Material — Property of IBM

Module
or label
IKQRRP
RRPO10
ciw
p—p B TCER
EDBs IKQBFC40
RRP040
RRPO6O
[
i —
Binary Os RDF |RDF ICIDF
X'04" Length RRPO70
of slot RRPO75
AMDSB
% AMDHWRBA
—
= i RRP100
cIw
T "> CIWLKSP
IKQBFC50
AMDSB
:I:> AVDLNLR RRP120
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Diagram CI1. Format Index

Work ares *Diagrams CB, CG, CK, CL s
Teaction N Work area 1KQIXFOO0
\\_ index record
= — =& 1. Count the number of entries in this index record. count
7/ .
Input Reg. 7 2. Divide the number of entries by the number of — :::'"'"-
section entries desired.
/ keys
/
Work area 7/ Examine each entry as follows:
AMDSB // g’
3. Construct a decompressed key for each entry.
count y
AMDNEST A | 4. If the entry is a nonsection entry and the output = clsf]r
CIWKEY /// /! is a nonsection entry, the entry is not changed.
} / / 5. If the entry is a section entry and the output is a : cCi3j1{P
—_———— V4 | #  nonsection entry, the RR field is stripped off and
/) the other RR offsets are recomputed.
Simplified clslile / .
example: / 6. If the entry is a nonsection entry and the output
/ ,/ is a section entry, an RR entry is added, the RR
I R | R l c|3 | 1]P r 7/ of the previous section entry is computed and
' stored, and the key is recompressed against the
4 previous entry output. ,>| R|R I cjcl2 l2 PI
Ci3|1]pP
4w 7. if the entry is a section entry and the output is
el - also a section entry, the RR fields are
b_LiJﬁ.l_cLILLI/ recomputed and the key is recompressed against
the previous section entry output. '>1 RIR ] clcl|2|2|r
RR field is the 2-byte 8. Shift to make room for adjusted entry, and store IKQSFT
index section header, and is entry.
required only for saction entries.
C = compressed key 9. Adjust the offsets in the index header.
(result of oompfeum? AACC)
= front compression (F
1 = length (L} 10. Last entry?
; + L = full key length
= pointer
AACC = current key Key values Yes No -®
AACB = previous key used in creating
AAAB = :reviom section | the above example
ey
Return

2.142 VSE/VSAM VSAM Logic, Volume 2
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Diagram CJ1. Obtain New Control Area

PLH

PLHSWTCH

R1

0 or index
level indication

AMDSB

*Diagrams CB, CD, CK, CL

p 1. If this is the first request, then write an SEOF at

the beginning of each extent.

e e — = —i» 2, |5 this request for a high-level index only?

No

4

3. Get a data control area.

Yes

—4)

See Diagram CM, Manage Space Within Extents.

o 4. |s the data set key-sequenced?

Yes No

)y Return

CNYV procsssing or
entry-sequenced data set

5. Get a CNV for an index record.
See Diagram CM, Manage Space Within Extents.
6. Obtain an empty buffer.

See Diagram DA, GETBUFF: Get scratch index
buffer and clear it.

Licensed Material — Property of IBM

D or | record

[ [irveext] |
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Module
or labei

IKQNCAQO

Volume Group Occurrence

NEWO00S

NEWO10

NEWO020

NEWO026

NEW0B0

2.143



Diagram CJ2. Obtain New Control Area

PLH Module
7. Save pointers to the index buffer, BCB, and o or label
data control area RBA in PLH, NEWO070
Index header :
8. Build an index header. :#—T [ ISpm for omrinl RDF IcooF I
N~
"™ f; fi
9. If load mode and speed option are specified by p':i',,::: o(,?.; ": m’,‘. et index
the user, set the format write switch on. q

—+ |

Return
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Diagram CK1. Create Index Entry

*Diagrams CB, CC m‘;w
IKQIXEOO
ly 1. Is there an entry to make in the index? IXENTO1
Ve
// Yes No ) Return
R
/7
// — > 2. |s user-requested record already in storage? IXENTO3
7 - -
Work Area z — No Yes -@
—
3. Does desired index level exist? IXENTO4
N
—
AMDSB N v
N I m—)
~ ~— N
~< X\ Parameter List
“I*4. Search for desired index level RBA and for point = IXENTOBS
of insertion.
See Diagram BU, Search Index.
__ —1»5. Compute entry size and determine if there is IXENTOB
Index Header — - enough room for it,
Z Not h Enough
-~ ot enoug -.
—~— ®
T* 6. Is the desired index level the sequence set? IXENTO8
R16
f Yes s> Return >+ ]
7. Split the index to make room for the entry. IXENTO09
See Diagram CL,, Split CA: Split index.
Notes for Diagram CK1
4, The front compression count that will be used for the new key is
determined during this index search. (See Diagram BU, Search
Index, for a description of front compression.)
Licensed Material — Property of IBM Section 2. Method of Operation
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Diagram CK2. Create Index Entry

Index Header ——
——
S~
\ /
Oy
Work Area P -~ .’
AMDSB

PLH P

i -

8. Shift the data area to create space for the entry.
Index Header

9. Move the key into the created space, compute
and store the pointer.

»1 0. Update the section offset.

p11. Is entry into sequence set?

No Yes
\ 4

12. Format high-level index.
See Diagram Cl, Format Index.
>13 Processing in foad and speed mode?

1)

No Yes

\

14, Release buffer.

See Diagram DA, GETBUFF: Free buffer and

restore the same record.

See Diagram DF, FREEBUFF: Free

current-level index record.

15. Build a higher-level index.

See Diagram CJ, Obtain new index control
interval and build a new index record.

See Diagram DA, GETBUFF: Get a scratch
buffer for new index record.

Notes for Diagram CK2

/

Index Buffer

S ———

Index
record

O,

8.-14. There are two types of index entries, normal and split (see examples
below). The only difference between a normal entry and a split
entry is in the point of insertion. An index entry is composed of a
key and pointer. A normal entry is inserted after the pointer; a
split entry, however, is inserted after the key and the new entry
is composed of a pointer and key. The result is two entries composed
of the old key and new pointer, and the new key and old pointer.

INDEX ENTRY
PTR | KEY |

L KEY

PR |

—— e
| KEY I PTR l
NORMAL ENTRY

SPLIT ENTRY

2.146
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Module
or label

SHIFT
IXENT10

IXENT18

IXENT19

IXENT19A

IXENT198B
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Diagram CK3. Create Index Entry

Index Buffer

Index Buffer
——TL 16. Build a header for the index buffer just acquired. )

!

BCB Index AMDSB — ———t& 17. Initialize PLH and prepare for index search. PLH

11 |
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Diagram CK4. Create Index Entry

ce Module
or label
R3 Work Area
1. Save the caller’s base and return registers. B Zl:>(:: 1KQIXE20
R14 ONEIXE
2. Compute the entry length.
Index Buffer 3. Shift the existing index entries to make room for tndex Butfor

the new entry.

4. Compute and insert the pointer for the split entry.

5. Insert the K and L fields. - (»)
6. Update the section offset in the buffer. - o ONEIXE10

PLH

7. Update the appropriate PLH fields. T____:){:l

Return

Notes for Diagram CK4

The index entry for a spanned record is a special case of the split entry
mentioned in the notes for Diagrams CK1-CK3. When a spanned record is
stored, the first index entry is created by the normal method (CK1-CK3).
Index entries for segments after the first one are created by the routine
shown in Diagram CK4.

The index entry for the first segment originally holds the key, and its F
byte contains the actual key compression count. Index entries for further
segments are inserted in the middle of the first entry, thus causing the

key to be moved to the left and to remain in the entry for the last segment
of the spanned record.

The entries for the second and subsequent segments do not contain a key,
and their F byte contains a compression count equal to the keylength,
thus indicating a keylength (in the entry) of zero.
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Diagram CL1. Split Control Area

*Diagrams CB, CC, CK

)~ — ——% 1. Obtain new index and/or data space. - h
PLHMSRT \\ See Diagram CJ, Obtain New Control Area.
RPL
\\ R9
. f i
RPLSEQ = — == 2, |f request is not sequential, that is, not a mass -::) 4 of entries
insert, count the index entries to find the point at 2
which the old control area will be split.
R9 PLH
I ] | Puxeo ]
Index Buffer '.ow\\ Index Buffer
00 —— =4 3. Scan, decompress key, and find the entry in the ::>i::]
High re—y < index that represents the control area at which
| ~N ~ ~— \\\.® the split will take place. Index Buffer Split
S

' ~ ~< ,

. ~ "% 4. Make the first entry of new (high) part a section 4 Index Buffer > Section E
r:'f'::" \\ entry, if it is not already a section entry. ndex Buffer Section Entry
CNVs ~N @

~ ~ 5. Overlay the low-key entries with the high-key
~ entries as new index record.
Data Buffer(s) ~N Data Buffer(s) Index Buffer
-_— —)6. If a control area (not an index) is being split, 1
update the data CNV and the free space pointers. L
@-*’7. Format the new index record and write it. f&“g&‘\/‘;’
- See Diagram Cl, Format Index. J
~
M — — =% 8. Get the old index record back. J -
See Diagram DA, GETBUFF: Get old index 3\ m

record.
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IKQCAS00

CAS030

CAS050

CAS080
IKQSFT

CAS090

CAS110
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Diagram CL2. Split Control Area

Data Buffer(s)

\
\

(o} — S~ — —1
\

2.150 VSE/VSAM VSAM Logic, Volume 2

K

| 9. If a control area (not index) is being split, write

the data control intervals to the new control area,
and update the free CNV pointers in the old CA.

See Diagram DA, GETBUFF: Get a data buffer.

10. Complete the old index record and write it out.

See Diagram Cl, Format Index.

See Diagram DA, GETBUFF: Use REPBUFF
function to write index and free buffer.

11. Is this a high-level index split?

\ ¥

12. Erase each data buffer (the data was transferred

Yes s Return

to the new control area in step 9).

See Diagram DA, GETBUFF: Get a data buffer
and force write with Os to clear (REPBUFF
function).

See Diagram DF, FREEBUFF: Scratch first
buffer and force write last buffer.

Module
or lsbel

CAS130
IKQSFT

CASs210

CAS230
IKQSFT

Data Buffer(s)

Return

Licensed Material — Property of IBM



Diagram CM1. Manage Space Within Extents

Module
or label
ARDB AMDSB PLH | a3
| -——-1. Find the proper ARDB. s tARDB 1KQsSPMO0
4 2a.) if the data set is shared, update the space in the Catalog
// catalog; otherwise, get space from the current N
EDB ARDB AMDSB // ARDB. —
See Diagram CO, Update catalog for sharing. IKQRBAOO
b.) If speed option is on, format balance of old
control area.
EDBIs) See Diagram CN, Format Control Area.
o= c.) Examine EDBs (if more than one is attached to
~ the ARDB) until the proper one is found,
-~ q
™ d.) If the EDB ranges are exceeded, allocate a new IKQNEX00
extent.
See Diagram CP, Get New Extent.
AMDSB
= = e = = —— ~4 3, Format the data control area or the index CNV IKQPFO00
unless load mode and speed option are on.
See Diagram CN, Format Control Area.
Return
Notes for Diagram CM1
1. The logic of finding the proper ARDB is determined by using the Data or index BRARRGIIRERINIRINEIRL
following decision table where certain conditions result in certain Key range NIY[YINININ|YIY Y]V
N . . . Key range change —|Y|IN|=]=]—-|=|=IN]|Y
operations taking place. For example, looking at the rightmost Sequence set or " s
column, if there is an index, a key range and a change of key range, high level ol il ol i e
and the sequence set is embedded with data, then the ARDB is Sequence sot withdataj— |- |~ IN] VY IN|V]Y Y
pointed to from the PLH, and the ARDPREL, a field in the data The ARDB is found
ARDB, points to the associated index ARDB. ARDB f,-o'm AMDSB | X XX X |X X
2. “Space“' in this context‘means the serial apportionment of a single Q::S:ﬁ X%'Bgs'-f’::r X x x x X
control interval (for an index} or controf area (for data) for immediate key range
i i ivisi i Use ARDPREL* X
use. Tl?ls space is a subdivision of an extent as defined by DADSM Search ARDBs for " «
allocation. high-level
*ARDPREL is a field in the data ARDB that points to the
associated index ARDB
Legend:
N = no
Y = vyes
D = data
| = index
— = don't care
X = indicates how the proper ARDB is found
SS = sequence set
HL=high level
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Diagram CN1. Format Data CA or Index CNV

Key-sequenced data set: “Diagrams CM, CS xﬂ:;?l
1KQPFO00
ool 11| 1111] #\
e b e — e — Formatting for data control areas is done as follows:
et o At N olololele e|s|e|e|e|elels| | | ] |
R1 R8 — ¥
[ J ! J > 1. The data set has already been loaded. 2 1&:7 CA, /C;:
Vq
Entry-sequenced data set: // 2. The user has requested the speed option, and the
, data set is being loaded. q DlD]DIDlDID s]s]slesls S] l l J l
. ——— s e —
/ CAL4 CA, CAnt1
/l
1 [ ancimex ] / olofs]sls|s| | | [ 1] [1]]]]

Key-sequenced data set: /

ampHwreA | [ ArRDHRBA |

Notes for Diagram CN1

1.-3. IKQBFAQOQ and IKQSFT are called to help process each of the
operations described.

1. The speed option can be specified by the user, but load mode will
automatically be invoked by VSAM if the data set is empty or if
the end of a key range or data set has been reached.

2, Once loading has been completed, that is, one or more records have
been loaded into the data set and the data set has been closed, load
mode may still be invoked automatically, but the speed option will
be ignored.

IKQRBA is called to turn off the ARDB preformat bit in the
catalog after any extend operation.

2152 VSE/VSAM VSAM Logic, Volume 2

P — o — et
CAnay CA, CAn+1

R1 R8

IN

—

D = data control interval

E = empty control interval (a CNV filled with 0 plus CIDF)
S = software end-of-file (a CNV filled with binary Os)

CA = control area

CNV = control interval

1X = index CNV (for index record)

n = number

Note: The three steps in this diagram are not sequential, They

simply show ‘‘before’’ and "‘after’’ examples of the various types of
preformatting.
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Diagram CN2. Format Data CA or Index CNV

Index: Module
_ 3. Formatting of an index control interval or labe!
Index - (associated with each key-sequenced data set) is IKQPFO00
record | SEOF* always done as shown. e
IX IX X Index
1 n n+1 ' record |SEOF V| seof ! ‘
Xoq Xy Xy
R1 ‘
] Return
R8

*Does not exist for first controt interval
{not written).

" Both SEOFs {at nand n + 1) are written, even though redundant.
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Diagram CO1. Update Catalog

1 RO
pointer to caller 1D
new high- L——‘
key RBA
to be S
updated
/

KRBA RO
(e 1
AM

- 1. Obtain and initialize a work area.
2. Set up the catalog parameter list.

l-» 3. Update HKRBA request?

Work Area
1 : >|

Catalog Lists Area

CPL

[ ]

FPL

L 1

_

Catalog

HKRBA

Work Area

Yes No
ARDB DSB
| I N N, Update high-key RBA
EDB A N . i
Y R 4, Set up the field parameter list to update the w
@ catalog entry. T
)y 5. Has a nonzero error code been returned by
R15 _-" HKRBAUPD?
Catal N e Ne ~®
atalog
N
N
Y
—_—————————— > 6. Does the return code from the UPDATE
HKRBA A function indicate that the field to be updated has
Work Area / been changed since the iast update?
Ve
7 Yes No —.
Error code 4 ] @
Error
return
Catalog h S ha
Catalog Lists Area _le 7. Locate the most current high-key RBA from the
c?PL - - new catalog entry.
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Module
or label

IKQRBA

HKRBAUPD

HKRBALOC
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Diagram CO2. Update Catalog

R15

return code —— — — ——

RO

T

ARDB

EDB

P P

r Module
8. Has a nonzero error code been returned by or label
HKRBALOC?
No  Yes
‘ Error return ARDB
9. Update ARDB to reflect the new high-key RBA.
T
Update or locate high-used RBA
b 10. Locate HURBA request? HURBAUL

Yes -@
 {

No

Catalog Lists Area

P 11. Set up the field parameter list to locate the

high-used RBA.

12. Update ARDB to reflect the new high-used

CPL
]

=
]

ARDB

— > ARDHRBA

13. Update HURBA request?
Yes

 {

h
14. Set up the field parameter list to update the
high-used RBA.

No

RBA. @
m—(15)

Licensed Material — Property of IBM
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Diagram CO3. Update Catalog

Update or locate high-used RBA (continued)

15. Set up the field parameter list to update the l Volume
ARDB preformat bit (ARDPRFMT). _'I- G.0.

Work Area

l:}— — = o= = e — - 16, Free work area and restore caller’s registers.

Return
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Diagram CP1. Get New Extent

R13

R11

RS

R10.

[TTAHDB

|t amDs8

& ARDB AMDSB
1 EDB Work Area /

L 1

EXTVOLSR

Notes for Diagram CP1

~

1. Obtain and initalize work area.

———F2. Set up CPL and FPL to extend on current

®/ volume.

_@ v 3. Does the current volume have space for an

1 / additional extent?

7/
@// i} Yes

/
/ 1'4. is there already a volume that contains
P overflow records?
e
/ Yes No d )
SR

volume.

@—T 6. Does the overflow volume have space for an

@—*{’ 5. Set up CPL and FPL to extend on overflow
~N
~

additional extent?

\

7. Locate candidate volume.

;

No  Yes ——(13)

®

Note: This module falls into four logical groupings:

® Steps 1-2 where an attempt is made to extend on the current volume.

® Steps 3-b where an attempt is made to extend on an overflow volume,
if the current volume did not have enough space for an additional extent.

Steps 6-11 where an attempt is made to extend on a candidate volume,

if the overflow volume did not have enough space for an additional

extent.

@® Steps 12-16 where the data set extent information is located on the
proper volume, a volume entry is made to the ARDB, and EDB(s)

are built.

Licensed Material — Property of IBM
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Area (located
in work area)

FPL

CPL

L]
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IKQNEX

EXTEND

EXTVOL

EXTEND

voLLoc
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Diagram CP2. Get New Extent

A1l
RS R10
taros | [ tampss | |———A
e
7
Work A e

RELREPNO

EDB AMDSB

I | | | ——1

ARDB Work Ares F ~< -
2.158 VSE/VSAM VSAM Logic, Volume 2

8. Was a candidate volume located?

m Return

Yes No

l» 9. Set up CPL and FPL to extend on candidate
volume.

10. Does the candidate volume have space for an
No Yes

additional extent?

11. Is list of candidate volumes ordered?

W Return

No Yes

\

12. Loop until end of list is reached.

m—7)

[® 13. Is there enough space in the ARDB to add a
volume entry?

No Yes ﬁ@
\

& 14. Obtain storage in which to build a new ARDB,
and free storage occupied by old ARDB.

> 15. Add volume entry to ARDB.

16. Locate data set extent information.

)

Module
or label
Catalog Lists Area
{located in work area)
CPL FPL T
Work Area EXTEND
RELREPNO
EXTNUM
ARDB
GETCORE
new volume
entry
BLDARDSB
R1
RELREPNO EXTBUILD
EXTLOC
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Diagram CP3. Get New Extent

Module
EDB AMDSB = « =3 17. Find the address of space in which to build or label
{ 4 | 4 EDBIs) and build them. CALCORE
EDB(s)
[ARDB J lvik Area 1 / 18. Free work area and restore caller’s registers. EDBBUILD
/K
//
// / Return
EDB /
— 4
/
R1 Work Area %
[ meLrerno | [ Y
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Diagram CQ1. Error Handler

R15

[:::l—- ————— —4# 1. RPL held by another request?

i} Yes - Return

/ 2. Error during upgrade or path processing?

Yes No

!

Error recovery for AlX processing

/]
/
/7
/
/
/
// d
RPL / ///
reLFoB2 [ _ -
RPLERRCD K
RPLREQ —\\————-—-1
RPLOPT1 N
NN
\ AN
\ N
\ N
AN
N\
N\
\
N
\

[\ I
M 6. Specification error?

y 3. 1/0 error?

Yes No

® 4. GET sequential request?

No Yes

4

R15

_return code

5. Reset PLH flags.

Yes No

\ {

7. Terminate request processing.

LRI

!

Return

i

8. Direct request?
Yes No

!

9. If error code was EOD, change it to ‘‘no record
found".

!

PLH
~
V| PLHFLAG
PLH RPL
> [ ] | error coda?
RPL
~
v’ RPLERRCD

Notes for Diagram CQ1

1. If the user did not point to a valid RPL or the RPL is in use (used by
another task}, no feedback information can be stored into the RPL.

2.160
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Module
or labet

IKQERH

ERHO001A

ERHO003

ERHO005
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Diagram CQ2. Error Handler

Return

L0 Error recovery for AlX processing (continued)
APLERRCD {~ =—— =—— — — — —1¢ 10. Positioning required?
PLH M No -(:> PLH
~ PLHRTC
PLHAIXPT = e om e e e . 1 1. |f PLH points to a non-unique base cluster
pointer, indicate restart and set previous request PLHFLAG
to POINT. PLHPREQ
12. Store previous request information in PLH. -
/)'13. 1/0 error? W
s m—(25)
P No Yes @
7
7
RPL // 14. Direct t?
_Le 14. Direct request?
RPLRTNCD P~ -
APLOPTT No Yes )y Return
RPLREQ M=o -
RPLAREA ~a N PLH
\\ & 15. GET request? [:
~N
\\ No Yes s Return % RPL
O
N\h error code
16. Store request key as previous request key in the
PLH of the path entry.

Licensed Material — Property of IBM
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or label

ERHO07

ERHO11
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Diagram CQ3. Error H

andler

//’
R16 —
[Creturncose <
return code -~
S~
\\
~

@___._

RPLREQ —-@— —_—

(——m

b 17. 1/0 error?
No VYes

}

> 18, Processing error?

No Yes

Error recovery for specification errors

» 19. Terminate request
processing.

) Return

Module
or label
IKQERH

ERHO19

RPL

> Error code

Error recovery for processing (logical) errors

> 20. POINT request?
No Yes
21. End of data?

Yes -@ No s> Return

& 22. DIR specified?

No Yes

- Return

23. Store feedback information into RPL, and
perform error recovery procedures.

2.162 VSE/VSAM VSAM Logic, Volume 2

Return
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Diagram CQ4. Err

Error recovery for 1/0 (physical) errors

or Handler

-
//
RPL -~
—l
e
~—
~— - *
AMDSB

AMDEXEXT ——— e — g

a sequential GET?

Yes No
™ 25. Did a data read error occur?
No Yes

PLH.

positioning of PLH,
Yes No

MSGAREA of the request ACB.
P 30. Is an EXCEPTIONEXIT specified?

Yes No

4

31. Cali EXCEPTIONEXIT module.

Notes for Diagram CQ4

>24. Did a write error or data read error occur during

26. Indicate control interval is to be
skipped and adjust positioning of

27. Indicate that a restart is required and adjust

28. Did this write error occur while writing a buffer
that does not belong to the request ACB?

i

29. Move pointer to name of ACB in buffer to

': > MSGAREA

s Return

PLH RPL

L1

Error code

:iﬁ

Module
or label
IKQERH
ERHOB0

—®
—(0)

Request ACB

._t

Return

24. A write error can occur on a GET when buffers (that have not been
written) are written because more are needed for the GET.

26. For a data read error occurring during a sequential GET, the user may

continue processing. The next GET
control interval.

issued will skip the erroneous data

If necessary, IKQBFA is called to release exclusive control and track

hold.
27. For a write error occurring during a

sequential GET, positioning will

automatically be reestablished for the next request, that is, a restart

is performed. To the user’s program,

, the erroneous operation looks

like a no-operation except that an error exit is taken or an error code
is returned. A subsequent sequential GET will cause processing to

continue.

28. if the write error occurs while writing a buffer that does not belong to
the request ACB, field PLHACB points to the ACB to which the buffer

belongs. Otherwise PLHACB is 0.

29. A pointer to the ACB name is move
request ACB for user information.

d into the MSGAREA of the

Licensed Material — Property of IBM

Section 2. Method of Operation

IKQOCMSG

2.163



Diagram CR1. Error Exit

2.164

R16

E::]—— ~— === — & 1. Error code stored in RPL?

RPL

E—E -

ACB

Yes No

2. Pass return code in R15 to user.
) Return
3. End of data?
No Yes

4

4, Store pseudo EQD class code.

4

ACBEXLST

5. If no EXLST or no user’s exit is specified or if exit
is not active, return control to user’s program to
instruction following record management request.

6. If EXLST is specified and an end-of-data
condition exists, indicate the EODAD exit; if
EODAD exit is not active or is not available,
indicate LERAD exit.

7. If a user’s exit is to be taken, load user’s routine
dynamically or activate an error exit, at user’s
option.

R1S

R7

— ]
h Return to user’s program

EXLST

Module
or label

1KQERX

EODAD

R7
= |—e{ LERAD

8. If user processes errors, the user may return to
VSAM which, in turn, returns control to user’s
program to instruction following record
management request.

p—
—

' VSE/VSAM VSAM Logic, Volume 2

Go to user's exit routine
or activate error exit

Return to user’s program
via VSAM
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Diagram CS1. Record Management Close

AMDSB

AMDSPEED

Work Area

AMDLOAD

AMDRANGE

1. Obtain virtual storage for a work area.

2. is this an ENDREQ?

No  Yes mmp(7)
\

3. Is this a relative record data set?

Yes No

!

, 4. Preformat data control area if load mode and

speed option are specified by the user.

See Diagram CH, Preformat RRDS.

mnp(7)

5. Preformat the data control area or the index
CNV if load mode and speed option are
specified by user.

See Diagram CN, Format data CA or index CNV.

6. 1f load mode is specified by user and data sets
are key range, format data sets and make index
entries for them.

See Diagram CA, Format data sets and make
index entries.

7. 1f this isan ENDREQ request, reset PLH flag to 0. PLHFLAG

|

PLH

®

Licensed Material — Property of IBM
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Module
or label

IKQRCLOO

IKQRCL12

IKQRRP

IKQRCL20

IKQRCLES

IKQRCLEO
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Diagram CS2. Record Management Close

2.166 VSE/VSAM VSAM Logic, Volume 2

Work Area

8. See Diagram DA, GETBUFF, for the following
process:

PLH
PLHIBHD f=—-——~» (a) If a wait for completion of 1/0 is pending on the
PLHBFLAG 1/0 scheduled queue, first clear the wait for the
data buffers; then, for keyed processing, the wait
PLHBDATA K for index buffers is cleared.
—= PLHDBHD ~
(b) If the PLH indicates any outstanding write
7 requests not already on 1/0 queues, the write
BHD (index) BHD (data) |~ BCBs are placed on the data or index 1/0
| ] l ‘l queues.
] I J K ]
S—— S~ _4» (c) Read-only requests are purged from the data or
Index Index Data Data P index 1/O queues, and 1/0 is scheduled for all
fres 110 ;'::“ 110 remaining write requests {including both BCBs on
Queue  qQueues queues 1/0 queues at the time a close was issued and
Any queue Dats or index buffer those placed on the /O queues by this routine).
BCs ] L, (d) When the waits for completion of write requests
. //‘ have been cleared, transfer BCBs from 1/0
. Data or index buffer schedule queue to free queue.
BCB ] ]

(e) Free any data or index control intervals that
were held.

P 9. Free work area.

___t

Return

Module
or label

CBF020

IKQRCL9O
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Diagram CT1. Move Record to User Work Area

AMDSB PLH
AMDCINV PLHDBAD | |
~
RPL e
7
RPLAREA e
RPLOPT1
PLH
- -
PLHDRDF
PLHDRO
/
RPL /
/
reLopTz || 7
L~
RPLBUFL [
~
AN

* BF,CF

™
; 1. Initialize to move record to user work

area.

> 2. Is CNV processing specified?

i

_Z 3. Compute offset to record
in control interval.

Yes

—
r 4. |Is Locate mode specified?

A (7))

5. Is user’s area large enough for a 4-byte
7 address?

|

7. Is user's work area large enough for the
record?

Buffer
:‘%’ 8. Move record to user’s work area.

Notes for Diagram CT1

Yes No m Return

6. Store pointer to record in user’s work area.

Yes No m Return

~
\\ % User Work Area

/

L Return

This routine moves the record to the user work area if MVE was
specified in the RPL. (The Cl is moved if CNV was also specified.)
If LOC was specified, the pointer to the record (or Cl) is stored
in the user work area.

Licensed Material — Property of IBM
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IKQRTV

RTV010

RTV020
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Diagram DAL.

Buffer Manager: GETBUFF

Module
*Diagrams BD, BG, BH, BN, BO, BP, BQ, BS, BT, BU, or label
CA, CB, CC, CD, CE, CG, CJ, CK, CL, CS PLH
PLHECBT IKQBFAQ0
1. Get exclusive control of BHDs associated with IKQBFA10
PLH. _ HDQUE000
R1
’- —————— —te 2. Is this a GETBUFF request (R1=0)?
REPBUFF Yes  No -@
Paramater List
tBcB 3. Get ascratch buffer. GTSCR0O
1 Buffer .
See Diagram DB, Get scratch buffer.
Return vector:
- No BCBs available -@)
- /O error encountered m Return
- BCB found o m
4. Point RO to the allocated BCB and R1 to the $8C8 § Bufter BFA000
buffer; release PLH. r—— - ;—_.:'> l DNQUEQ0O
6.  Set “no BCB’ return code. Y
) . BFA030
8 n L — I
REPBUFF function BHD
H i L BFA100
6.  Insure that read ahead is not actlvfe. RDAHIC00 -
See Diagram DC, Read Ahead Interface .
7.  Was an /O error encountered?
No  Yes WO Return

®

Notes for Diagram DA1

The two main functions of this module are FREEBUFF (free a buffer)
and GETBUFF (get a buffer). The REPBUFF function is a combination
of the two, except when ‘‘no read"’ is specified. In this case, the function
is basically a FREEBUFF.

FREEBUFF:

Free the input BCB contained in the parameter list:

a. Do any necessary |/O operations.

b. Place the BCB on the free queue.

Note: The first step may force additional 1/0 on the queues.

GETBUFF:

Get a buffer with the requested RBA:

a. Search the queues for the requested RBA, in order to determine if it is
already in storage. If so, detach the buffer from the queue and complete
the parameter list for return to the caller. .

b. If the RBA is not located on the free queue, as indicated by the BCB

“buffer contents valid” flag, but is found on the scheduled or nonscheduled

queue, force completion of the 1/0, thus forcing the BCB into the free

queue, where it can be used to satisfy the request.

Note for LSR processing:

1f the RBA is not found in one of the queues, the subpool of the VSAM

shared resources pool is searched for the requested RBA. :

if the RBA is not in storage, get a scratch buffer and read in the RBA.

Then repeat step a. above. :

Note: Once the request has been satisfied, the BCB/buffer is unknown

to the buffer manager, because it has been detached from the queues.

C.

2.168 VSE/VSAM VSAM Logic, Volume 2

NO READ:

If the “no read”” flag (PLHNORD) is set in the parameter list, the request
is really a FREEBUFF request via the REPBUFF interface. This means
that the “requested’” RBA is not read in. Only the BCB in the parameter
list is freed,

Definitions of the queues

There are four queues that can hold BCBs. These are shown below, with
their pointers from the BHD, and their contents.

Scheduled queue:

Located by BHDSKDQ. Contains BCBs for which 1/O has been started
without wait.

Nonscheduled queue:

Located by BHDNSKDQ. Contains BCBs for which 1/0 needs to be

done but has not been started yet.

1/0 queue:

Located by BHD1STW. Contains BCBs on which the /0 manager is presently
working (to build channel programs). This is the primary input from the
buffer manager to the I/0O manager.

Free queue:

Located by BHD1STF. Contains BCBs (with and without buffers with valid
contents) that are available to record management.

Licensed Material — Property of IBM



Diagram DA2. Buffer Manager: GETBUFF

REPBUFF
parameter list

RBA
t8CB
+ Buffer

R15

PLH

PLHEHELD
PLHEACTV
PLHEHOLD
PLHHELD KN

. . Modul
REPBUFF function (continued) or label
Le 8. Does the caller’s parameter list hold a BCB BFA110
pointer?
Yes No ——p(32)
} -
9. Set parameters for FREEBUF function. :)I: BFA120
10. Return the BCB. RTNBF000
See Diagram DF, Return BCB.
o 11. s the control interval to be freed from exclusive
use? BFA171
No Yes
Exclusive
12, Indi h | control list entry
. Indicate that control interval is
no longer held. RBA=X'F CIFRE000
™13, Was share option 4 hold done? BFA172
No Yes
THB
14. Release share option 4 hold.
See Diagram DH, Share option 4 free. Vv IKQBFC20
BFA173

16, Was an 1/O error encountered?

.:-:"Return

No Yes

(19

Licensed Material — Property of IBM
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Diagram DA3. Buffer Manager: GETBUFF

REPBUFF function (continued)

R1

[ —— - - 16.

GETBUFF
y parameter list

[ ]

Y BCB

PLH
PLHEHELD
PLHEACTV }

PLHEHOLD
PLHHELD

PLH

AMBL

AMBLSR

PLH

PLHEHELD

————————— |- 18.

PLHNORD |— — — — — — — — - 20.

————————— - 21,

Is share option 4 hold to be obtained ?

Yes No

THB

Obtain share option 4.

D I

See Diagram DG. Share option 4.

Is exclusive control of control interval requested ?
No Yes

Exclusive
control list

19. Set RBA of control interval into

> RBA of CI

exclusive control list.

R15

Is "'no read"’ specified ?

Sl o]

No Yes

}

Was LSR specified for this data set?
Yes No

!

Is this RBA held in exclusive control ?
No Yes

Sy Return

®

®

2.170 VSE/VSAM VSAM Logic, Volume 2

Module
or label

BFA175

IKQBFC10

BFA176

CIEXC000

BFA178
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Diagram DA4. Buffer Manager: GETBUFF

BHD

BHD1STF

BHDSKDQ

BHDNSKDQ

PARM

PLHNORDD

PLHNOINV

AMDSB

AMDSHR

PLH

PLHEACTV

PLHEHOLD

BCB

BUFWRINV

Notes for Diagram DA4

25. A special interpretation is given when ‘‘no read from data set’’
{(PLHNORDD) is specified but invalidation is allowed (PLHNOINV
is off in the Buffer Manager Parameter List). This special inter-
pretation is to explicitly invalidate any existing buffer with the
RBA specified by PARMRBA (regardless of share option

26.

specification).

™25, Is explicit buffer invalidation requested?

':.‘

REPBUFF function (continued)

23. Does another string have exclusive control of

this RBA?

No Yes (Exclusive SICECIP Return
control
error)

> 24. Look for a buffer that contains the requested

RBA in the buffer queues.

Return vector:

— BCB with requested RBA not found
mCmp Return

— BCB with requested RBA found

— 1/0 error encountered

No Yes

26. Does share option 4 buffer invalidation apply?

No

!

Yes

| L28. Was buffer with proper RBA written by another,

27. |s exclusive use of control interval requested?
Yes No

string?

Yes No

-@

BCB

29. Turn off valid flag in BCB. T

L

Share option 4 invalidation applies to any share option 4 data
set (AMDSHR is on) for which invalidation has not been suppressed

(PLHNOINYV is off).

Licensed Material — Property of IBM
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CHKRSAQ0

BFA180
DQRBA0GO

BFA186

BFA190

BFA220
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Diagram DAS. Buffer Manager: GETBUFF

30. Does a possible duplicate data situation exist?

Yes No -@

31. Do recovery for duplicate data condition.
See Diagram CE, Duplicate Data Recovery.

Caller's
parameter list

~

32. Place information in caller’s parameter list.

v

R16

33. Indicate normal return in R15.

Return

Do 1]

BCB

P

34. Turn off the buffer valid bit in the BCB.

2| BUFCVAL

te 35. Return the BCB to the free queue.
See Diagram DD, Buffer Manager Free Buffer.

36. Isaread from the data set to be done if

Yes No -@

BCB CIDF
BurceaD ' | cioroop —
R8 BCB
T
PARM
PLHNORDD  p—
needed?
Notes for Diagram DAS
31. Invocation of duplicate data recovery is suppressed if the
PLHNODDR bit is on in the buffer manager parameter list.
PLHNODDR is used during a Cl split when a Cl is being
written while bit CIDFDDP is on (indicating a possible duplicate
data condition exists).
34..35. The buffer is invalidated and returned to the free queue as a
scratch buffer.
2.172 VSE/VSAM VSAM Logic, Volume 2

Module
or label

BFA195
PLRMI0O00

BFA200

BFA290

FRBUF000

BFA300
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Diagram DA6. Buffer Manager: GETBUFF

REPBUFF function (continued) Vodue
37. Look for a BCB that can be used to read in the
requested RBA. ’
BCB BCB found
not found
38. Get a scratch buffer,
BFA320
GTSCR000

See Diagram DB, Get Scratch Buffer.

Return vector: R1§

¢ No BCB found .:n Return

e 1/0 error encountered
WP Return

e BCB found
AMBL 39. Set parameters to perform a READ into the BFA340
BCB.
AMBLSR [== — — — — — 1 §r 40. Is LSR specified and the RBA held in exclusive
A7 control?
//
PLH Ve Yes No
. w—:2)
7~
/ ‘
PLHEHELD ¢
41, Search the buffer subpool for the RBA, and copy IKQBFB50

the buffer if it is found.
See Diagram F1, Search for requested RBA.

Return vector:

e Exclusive control error
P Retum
« RBA found -@

e RBA not found

@

Licensed Material — Property of IBM Section 2. Method of Operation 2.173



Diagram DA7. Buffer Manager: GETBUFF

BHD

REPBUFF function (continued)

BHD1STF

BHDSKDQ

| _____)

BHDNSKDW

42,

43.

b 45,

Perform the 1/0.
See Diagram DE, do 1/0.

Was an 1/0 error encountered?

No Yes

44, Release PLH, NI Return

Look for the buffer that contains the
requested RBA in the buffer queues.

Return vector:
o BCB with requested RBA not found

e 1/O error encountered

mﬁeturn

e BCB with requested RBA found

—p(2)

Module
or label

BFA370

DOI10000

BFA210

DNQUE0OO

BFA380
DQRBA00O

2174 VSE/VSAM VSAM Logic, Volume 2
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Diagram DB1. Buffer Manager: Get Scratch Buffer

)

R14 R2 R16
I::]——-— —J» 1. Save return address and set normal return code EI:> | 10 |
in R15.
Free queue :
BCB p ~ — —4o 2. Scan the free queue to locate an available buffer.
. Buffer
found Buffer -@
BCB . not found
BHD
3. Remove the BCB from the free queue and clear RS
the BCB flags to indicate it is associated witha  _]
BHDISTF Nonscheduled queue scratch buttor, T— fecs_|
BHDNSKDQ BCB
BHDSKDQ . -Retum
BCB ——— ; 4. Is a BCB on the /O queues?
L
Scheduled queus // Yes No ‘@
BCB / '
; 7/
4
. 6. Wait for 1/0 complete.
BCB
See Diagram DE, Do 1/0.
6. Was an /O error encountered?
pMEL No NEEED(2) Yes  ECHCReturn
AMBLSR [= == =< 7, Is LSR processing specified?

Yes No

®
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Module
or label

IKQBFAQO
GTSCR000
IKQBFAB0

GTSCR0O06
GTSCRO10
GTSCR020

GTSCR030

GTSCR100

GTSCR150
0010000

GTSCR250
STEALOOO
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Diagram DB2. Buffer Manager: Get Scratch Buffer

s
8. Search buffer subpool for a scratch buffer. o
. IKQBFB30
See Diagram FG, Get a scratch buffer.
9. Must get a buffer from another string. 1KQBFA20
STEALO20

Return vector:

Buffer found —p3)
Buffer not found .:t»Retu m
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R1

Diagram DC1.

Perameter List

AMOSB

BHD

AMBL

Notes for Diagram DC1

Buffer Manager: Read-ahead Interface

%

o> 1. |s this a read-ahead request?

No  Yes s> Return -

\

— -—--‘v 2. s this an index request, or is read-ahead not
7

7

7
BHDBRC

active?

No Yes
\

3. Wait for 1/0 complete.
See Diagram DE. Do 1/0.

4. Was an 1/0 error encountered?

i’ Yes .I* Return

6. Reset the read-ahead and read-ahead error
indicators in all buffers on the free queue. -

> 6. Is there an index AMDSB?

Yes No

R15

——— o]

BKD
BHD1STF

Free Queue
BCB

——> :

BCB

This routine handles any non-sequential request that occurs while
read-ahead is active. If a non-sequential request, such as GET DIRECT, is
received after read-ahead has been started, this interrupts the read-ahead
operations, and the read-ahead routine in deactivated, and the read-ahead
control information is reset. Read-ahead can be activated on a subsequent
GET SEQUENTIAL when a control interval is read (GETNXT processing).

5. If a read-ahead error occurs, the buffer is flagged invalid.

Licensed Material — Property of IBM
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Module
or label

IKQBFAQ0

RDAHI000

DOI10000

RDAHI00
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Diagram DC2. Buffer Manager: Read-ahead Interface

2.178

RPL

8.

7. Free the read-ahead index BCB, if necessary.

See Diagram DD. Free Buffer.

Set the data read-ahead information.

{:J— — — s e« O, |5 this a keyed request?

1"

\

10. Set the index read-ahead information.

. Set the '‘read-ahead OK'’ indicator.

Yes No q:)

PLH

=

BHD

Module
or label

FRBUF000

RDAHI150

RDAHI190

VSE/VSAM VSAM Logic, Volume 2

!

Return
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Diagram DD1. Buffer Manager: Free Buffer

R8

— 1+~

T *Diagrams DC, DI

//

1. |s there a BCB to free?

Yes  No s Return

\

R10 Input BCBs
I BCB o 2. Locate the last BCB in the input chain.
: Pl
. P 3. Load pointer to free queue.
BCB
AMDSB l— —————— o = =1 4. |5 this an index AMDSB?
BHD
Yes No
BHD1STF N
AN
AN Free i
Eree Queus AN ree index buffer
BCB N
‘\‘\\ 7 i 5. Is the free queue empty?
. \\ No Yes -@
BCB \ \\ ‘
i

6. Does the first buffer on the free queue have
valid contents?

Yes No
‘
\ '

7. Does the first free queue buffer contain the
high-level index record?

é

Yes No

!

(®

Licensed Material — Property of IBM
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FRBUF000
IKQBFA40

FRBUF010

FRBUF050
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Diagram DD2. Buffer Manager: Free Buffer

. . M
Free index buffer (continued) Moduie
RS
8. Set free queue pointer so that new buffer will be >'::|
past the high-level buffer. FRBUF060
RE Free Queue BHD
:—*——— 9. Add the input BCB to the free queue. N ace BHD1STF
J :
BCB
Return
3HD Fres Queus Free data buffer l
BCB |— — — 44 10. Add the BCBs to the free queue, and place the FRBUF100
BHD1STF N input BCBs in front of the existing free queue Free Queus BHD
. G BCBs. Bcs BHD1STF
. N/ .
BCB '~ - .
/ 11. Scan and adjust the free queue BCB chain in the > FRBUF110
Input BCBs following order: read ahead BCBs, valid BCBs, B
R8 / scratch BCBs.
"
4
.
BCB

Notes for Diagram DD2

Return

8. Make sure a buffer containing the high-level index control interval is
lowest priority to be scratched for reuse,

11, Make sure the free queue BCB chain is in the following order of
increasing priority to be scratched for reuse:
® Read-ahead BCBs (valid contents)
®  Other BCBs with valid contents
® Scratch BCBs (no valid contents)

2.180
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Diagram DE1. Buffer Manager: Do 1/0

R8

—

8HD

*Diagrams DA, DB, DC, DF,

FF, FG

BHONSKDQ

TR —

AMBL

AMBLSR

AMDSB

AMDINDX
AMDARCH
AMDARCHS

BCB

BUFAMDSB

e — — — —

le 1. |s there an input BCB chain?
Yes * No

\

e 2. Does the nonscheduled queue
have any BCBs already on it?

Yes No

le 3. Are the input BCB(s) and the
device class?

Yes No

BCB(s)

on the nonscheduled queue for the same

ﬁ@

I

Module
or label
Ré IKQBFAS50
. DOI0000

R15

— ]

Notes for Diagram DE1

3. This test ensures that, in normal processing, only fixed block BCBs or
only CKD BCBs wili be given to the |/O Manager at one time.

A device class conflict could occur in two cases:

® (f the high level index is on one device class and the data with
an imbedded sequence set is on the other, there is a potential
device class conflict in processing the index.

® With LSR, the user could do a WRTBFR at a time when there
are aiready BCBs for the other device ciass on the nonscheduled
queue, (WRTBFR only invokes the Do 1/0 routine to write BCBs
bejonging to a single AMDSB at a time.)

If there is a device class conflict, the 1/0 Manager is called to complete
all 1/0 currently on the scheduled queue and the nonscheduled queue,
before the input BCB(s) are enqueued. During the call(s) to the 1/0
Manager, a pointer to the input BCB(s) is saved in register 6.

Licensed Material — Property of IBM
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Diagram DE2. Buffer Manager: Do I/0

e R Module
p— o ~— — — —4& 4. Add the input BCBI(s) to the ] {_——-l or lbel
l: nonscheduled queue. i> DO10009
BHD BHD
6. Branch vector table:
BHDNSKDQ ) " BHDSKDQ 0010020
BHDIOCNT / ® Wait for 1/0 (X‘00') -@ BHDIOCNT
BHDGNO // BHDQNO
/ ® Enqueue BCB (x08)  mummp(17)
/7
7/
R4 / ® Wait for scheduled queue
® Do I/0 (X'04')
BHD ‘
BHDIOCNT
—— e e 40 6. |5 the |/O queue count greater than DOI0025
BHDWMIN the start 1/O threshold value?
Yes No %

Notes for Diagram DE2

4.

2.182

Add the BCB(s) pointed to by register 6 to the nonscheduled queue.
The count of /O operations to be done is also incremented. Register
6 is cleared at completion of this step.

On entry to the Do I/0 routine, register 4 contains one of the
following codes: '

0 — Wait for all 1/0 to complete, including |/O newly enqueued with
this invocation.

4 — If the threshold (see note 6) has been reached, wait for previously
started 1/0 to complete, and start |/O not previously started.

8 — Enqueue the BCB.
12 — Wait for previously started /0 to complete.

The threshoid test consists of comparing the count of 1/0 operations
to do (number of BCBs on the nonscheduled queue) to a fixed
threshold value. For LSR the value is zero. For non-shared resources,
the value is either:

® The total number of BCBs owned by this PLH, if that number is
less than 4.

®  One-half the total number of BCBs owned by this PLH {rounded

high if an odd number), if that number is greater than or equal to 4.

VSE/VSAM VSAM Logic, Volume 2
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Diagram DE3.

8HD

Buffer Manager: Do 1/0

BHDSKDQ

R15

|

BHD

BHDNSKDQ

e e e e e e ]

R15

Start 1/0 and Return

i 7. Wait for the scheduled I/O queue to
complete 1/0 processing.

See Diagram Di. Buffer Manager: Wait

te» 8. Was an 1/O error encountered?

No Yes
4

-r® 9, Start the new 1/0.

See Diagram EA, |/0
Manager: Mainline.

1o 10. Was an |/0 error encountered?

No  Yes

BHD

{ BHDSKDQ

(9

Licensed Material — Property of IBM
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Module
or labet

WAIT000

IKQIOA/
IKQIoC
START000
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Diagram DE4. Buffer Manager: Do 1/0

2.184

BHD

BHDSKDQ

R15

I

BHD

BHDNSKDQ

e e

BHD

BHDSKDQ

R15

VSE/VSAM VSAM Logic, Volume 2

Start 1/0 and Wait for its Completion

|- 11. Wait for the scheduled 1/0 queue to

complete 1/O processing.
See Diagram DI. Buffer Manager: Wait

[ 12. Was an 1/0 error encountered?

No Yes
\

—»13. Start the new /O and cause the |/O

Manager to wait before returning.

| 14. Handle the disposition of the 1/0 queue.

See Diagram DI. Buffer Manager: Wait

L4 15. Was an 1/O error encountered?

No  Yes

BHD

BHDNSKD

(19

BHDSKDQ

Module
or label

DO10029

WAITO000

IKQIOA/
IKQIOC
STARTO000

WAIT060

Licensed Material — Property of IBM



Diagram DES. Buffer Manager: Do I/O

R6

Start 1/0 and Wait for its Completion (con’t)

———

R6

-

BHD

BHDSKDQ

Notes for Diagram DES

® 16. Are there any BCBs that need to
be enqueued?

No  Yes -@
\ 4

17. Is there an 1/O error code from a previous
pass through this routine?

.:-:* Return

No Yes

R15

Normal
Return

Wait for Scheduled Queue Only

18. Wait for the scheduled 1/0 queue to

complete |/O processing.

See Diagram DI, Buffer Manager: Wait.

(19

16. Register 6 is tested to see if there are any BCBs that were not enqueued
due to a device class conflict, or if the Buffer Manager wait routine
(see Diagram D) caused register 6 to point to any BCBs that were
"ignored’’ by the |/O Manager due to an |/O error on another BCB.

17. If this is a second pass because BCBs were held back (in register 6)
from being enqueued, then an error may have occurred on the first
pass. If such an error did occur, its code was saved in register 5 during

the second pass.

This code is now restored to register 15, and the error return to the

caller is taken.

Licensed Material — Property of IBM
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Module
or label

DO10040

=] vorooso

DOI10060

WAIT00Q
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Diagram DE6. Buffer Manager: Do I/0

Wait for Scheduled Queue Only (con't) o label

19. Was an 1/0 error encountered?

Yes No
R6 ‘ R8
E::— e 20. Are there any BCBs that need to be : E DOI10110

enqueued?

No  Yes m—23)
) V
::}— ————— 21. Is there an error code from a previous pass D

through this routine?

Yes  No SRR Return

2

22. Put the first error code in register 15. D
P Return

Notes for Diagram DE6

20. See note for step 16.

21.-22. See note for step 17. In case of multiple errors (errors on both the
first pass and the second pass), the first error code is returned to
the caller.
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Diagram DE7. Buffer Manager: Do /0O

Module
RE or label

b— —————— ¢+ 23. Save the error code in register 5. - 0010120

Notes for Diagram DE7

23. See note for step 17.
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Diagram DF1. Buffer Manager: FREEBUFF and Return BCB

* Diagrams BS, CA, CB, CC, CK, CL, DA

FREEBUFF

RO’

——————

1. Set function codes for return BCB

Return BCB

R1

-

R7

—EEEE

BCB

—EE

AMBL

AMBLSR

e s e — — ]

F* 1. Is there a BCB (R1 = BCB)?
Yes No

4

Le> 2. Should buffer be scratched?

b

Yes No

\ 4

3. Reset BCB flags to indicate null contents.
4. Place BCB on free queue.

L 5. Does BCB require 1/0?
Yes No
e~ 6. Is LSR processing specified?

Yes No

Ll

Notes for Diagram DF 1

Module
or label
R6
JL—:_(> R7 IKQBFAZ0
IKQBFAS80
RTNBF000
BCB
RTNBFO10
RTNBF020

1. A BCB address is passed in R1. If this address is zero, FREEBUF must
wait on all 1/0. (For all references to the Do 1/O routine and Do /O
function codes, see Diagram DE.) If this routine is entered at IKQBFA20,

the function code is passed in RO and moved
zero before proceding.

to R7, and R6 is set to

Regardless of entry point, R7 contains one of the following function

codes:
negative - BCB is to be scratched.

zero - if 1/0 flags are set on in the BCB, go to
start 1/0 but not wait.

the Do 1/0 routine to

positive - if 1/O flags are set on in the BCB, go to the Do |/O routine

to start 1/0 and wait.
R6 may also contain a code:

zero - Use R7 function codes as described above.

non-zero - Override R7 function code if it was zero or positive. The
override consists of decrementing by 1 the code in R6, and
passing the result to the Do 1/0 routine as its function code.

2.188 VSE/VSAM VSAM Logic, Volume
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Diagram DF2. Buffer Manager: FREEBUFF and Return BCB

PLH

PLHDIRQ

RPL

Lo 7. Is this a direct write request?

Yes

\ 4

8. Defer the write request.

No

-@

See Diagram FE, Defer Write.

- Return

9. Set Do 1/0 function code to a default of
wait (X'04’)

ke 10. Should 1/0 be forced for the BCB?

Yes

\

No

—@

o 11. 1s 1/0 function code specified?

Yes

4

12. Set Do /0 function code.

No

ﬁ@

13. Place BCB on nonscheduled 1/0 queue and
process 1/0.

See Diagram DE, Do 1/0.

le 14. |s user buffer specified?

Yes

\ 4

15. Zero buffer address pointer.

No

mmm)> Return

Module
or label
IKQBFB10
R4
———— | rerozs
R4
RTNBF030
DOI10000
RTNBF040
8CB
RTNBF045

‘]—“T———(>|:!

Notes for Diagram DF2

(9

10. 1/Q is forced if the BCB is for a catalog, or if a share option 4 data

set is being proci

essed.

12. The /O function code is set to X‘04’ (start all I/0) if R7 contains
zero; the code is set to X'00’ {wait for all 1/0 to complete) if R7 is

positive.

Licensed Material — Property of IBM
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Diagram DF3. Buffer Manager: FREEBUFF and Return BCB

2.190

16. Reset BCB flags to indicate null contents in user
buffer. A
ﬁ Return
17. Set WAIT function and wait for completion of 2
1/0. 1
Return

VSE/VSAM VSAM Logic, Volume 2

BCB

R4

Module
or label

RTNBFO50

RTNBF100
DOI0000
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Diagram DG1. Buffer Manager: Share Option 4 Hold

Module
@ or label
PLH
— : ]__ — R3
PLHTHB p——— =—1* 1. Get the first Hold Block (THB). IKQBFC10
2. Was CA-hold specified?
1 THB
PARM - Yes No -@
-
PLHCATH ol
3. Get the second THB. N
e of ' N a3
THB P .
4. |s the THB already active?
L~ - - /’
THBNTHB - Yes No -®
THBACTV P ‘
- 5. Release the SHAREOPTIONS (4) hold. FREEOOO
R3 — .
E::/ — See Diagram DJ, Free One THB,
4» 6. Was there an error? ‘
R15 - -
PARM ‘
R7
PARMRBA L — _L. 7. Get RBA from the Buffer Manager = RBA BFC1010
Parameter List.

®

Notes for Diagram DG1

1. Share option 4 hold uses the LOCK supervisor service to lock an
individual control area across all partitions of the system. A lock
name is constructed that uniquely identifies the file and the
control area within the file.. The format of the lock name (12
bytes) is Vivolid.Cinumber.CAnumber where:

V (1 byte) is the literal ’V" that identifies VSAM lock names.
volid (6 bytes) as the volid of the catalog that owns the file.
Cl number (3 bytes) is the control interval number of the catalog
record that describes the data component of the file.
CA number (2 bytes) is either the number of the data control
area within the file that is being locked, or for keyed access to a
- KSDS, the control interval number of the sequence set record
that points to the control area. This CA number has the constant
1024 added to it, so that 1024 lock names are reserved for uses
other share option 4 locking by Record Management.
Internally, VSAM uses one share option 4 hold block (THB) to
maintain the status of each outstanding request. For each string
(PLH), only one request at a time is normally allowed. There is one
additional THB (referred to as the CA-split THB) that allows one
additional request for each string under either of two special
circumstances:
* During a CA split — to lock the new CA.

Licensed Material — Property of IBM

® When a GET KGE (key-greater-than-or-equal) fails to find the
exact key requested and the search for the next higher key leads
to a different CA. In this case, the hold on the original CA is
retained in the CA-split THB, while the next higher CA is locked
using the normal THB. This special case is for applications that
do a GET KGE to find out whether a record exists, and then
expect that status of existence or non-existence to not change
until another operation is performed (such as a PUT to insert
the record).

4. The CA-split THB is only active if it was used for the special case
described in step 1, but the GET KGE was followed by a PUT UPD
that caused a CA split.

Section 2. Method of Operation
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Diagram DG2. Buffer Manager: Share Option 4 Hold

Module
R7 or label
RBA — 8. Round the RBA down to the beginning of the
g control area, and get the CA number. CARBAQQO
pMDSE ~ 9. Is the THB already active?
S e @ s the already active R15
AMDCINV ~ Vs q Yes No ‘@
AMDCIMLT / .
/ 10. Is the active hold for the same CA as the hold
THB / _ y 4 being requested?
THBACTV / - // / No Yes sy Return
4 } —
/ 11. Seterror code indicating VSAM logic error.
R7 THB
RBA \ n:’ Return
12. Store RBA into THB. THERBA BFC1025
R1s l ; THBNMCA
= == =T 13. Calculate and insert into the THB the part of =
THEB the lock name that names the control area
being locked.
THBDTL [~ =— “—— =% 14. Issue supervisor LOCK request.
Notes for Diagram DG2

13. The part of the lock name that identifies the control area is the last
two bytes of the lock name, as described in the note for step 1.

14. The PLH is released during the LOCK request. This avoids a
possible deadlock with the ““buffer steal” mechanism. Before
the LOCK macro is issued, the bit THBNOTPR is turned off
(as a potential problem determination aid). After return from
the LOCK macro, the bit is turned back on.
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Diagram DG3. Buffer Manager: Share Option 4 Hold

Module
R15 or label
E:—— — 15. Was there an error?
Yes No
R16 .
—=—-T* 16. Does error code indicate lock already
held by same VSE task?
No Yes
R15
= = l— 17. Does error code indicate ““lock table
full”?
Yes No
‘ J R15
AMBL 18. Set “lock table full” return code. —:=>
AMBLPLHF [ == T A1
19. Set “VSAM logic error’ return code. :::_>
PLHs THBs
PLHTHB THBRBA SCECW Return
: . BFC1030
) : FNDPS000
jr— = —+o 20. Does another PLH have a hold on the same
: : . control area?
PLHTHB THBRBA Yes No —@

Notes for Diagram DG3

20. it is necessary to determine if the other lock for the same control
area is one that is already known, If the lock is in a THB of
another string, the request is completed normally, but the THB
is flagged as a “‘pseudo hold.” The other string will check for
such “‘pseudo holds' when it releases its hold.

When one task requests a second hold (under a different PLH)
for the same control area, the hold given to the second request
is referred to as a "‘pseudo hold.”

Licensed Material — Property of IBM Section 2. Method of Operation  2.193



Diagram DG4. Buffer Manager: Share Option 4 Hold

THB 21
THBSTAMP [ = === = = J-- 22.

23.

24,

PARM 2.
PLHCATH =~ ~—~——— — = 26.

27.

Notes for Diagram DG4

THB

Indicate THB is active and is a “pseudo’” THB.

THBACTV
Copy the time stamp indicating when the "real”’ THBPSUDO
hold was acquired from the “‘real’’ THB. -

THBSTAMP

Set return code indicating that there is an ~ R15
exclusive control conflict within one VSE task. T%@
m Return THB
Indicate THB is active and “real’’. | THBACTY
: . THBRE
Time stamp the THB to indicate when the AL
hold was acquired. = THBSTAMP
Was CA hold specified?
PARM
No Yes - Return
tndicate that the CA is held. ——=>>| PLHHELD
s Return

25. The time-of-day clock is stored into an 8-byte field in the THB.

2.194
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BFC1040
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Diagram DH1. Buffer

R16

R

PLH

Manager: Share Option 4 Free

%

R6

PLHTHB

THB

THBACTV

PARM

PLHHOLD

PARM

PLHBRKHD

fmee o e o,

PARM

PARMRBA

Notes for Diagram DH1

1. Save previous return code.

2. Get the first THB.

3. Isthe THB active?
Yes No

!

4. ls a share option 4 hold also being
requested?

.Yes No

5. |s the share option 4 hold being deliberately
released and reacquired?

.No Yes

6. Round the RBA (for which a hold is to be
done) down to the beginning of the control
area.

$>{_Return Code |

R3

r—-:>[:":J

R7

1. The previous contents of register 15 are saved so they will not be
inadvertently destroyed. This is necessary because IKQBFC20
may be called to release outstanding share option 4 holds for IKQBFA
error condition processing.

2. The first THB is for normal processing; the second is the CA-split

hold THB.

4, The primary reason for testing if a hold is being done at the same
time as this free is so that no exclusive control hole will be caused
if the same CA is specified for both free and hold. This type of
free and hold occurs when 1IKQLCD has been called by IKOMDY
after IKQMDY got a minus one return code from IKQCIS.

5. If the share option 4 hold has been held for an excessively long
time, then the exclusive control is temporarily interrupted. In
this case, the PLHBRKHD flag will have been set by IKQLCN,

IKQGNX, or IKQGPT.

Licensed Material — Property of IBM
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Module
or label

IKQBFC20
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Diagram DH2. Buffer Manager: Share Option 4 Free

R7

RBA —— — ]

THB ~

THBRBA /

PARM

PLHKGEHD

THB

THBNTHB

THB ~

[ c— — —

- 10. Is the CA-split THB active?
~1

= 7. Isthe CA currently held the CA that the
hold request ask to be held?

Yes No

}

8. Indicate the hold request is satisfied.

!

!

Le 9. Is the request to Record Man-
agement a GET KGE that did
not find the exact key originally
requested?

Yes No

!

il

No Yes

THBACTV -

Notes for Diagram DH2

9. This is a test for the special case described in
of Diagram DG1.

PARM

prm—

PLHHOLD

the note for step 1

10. The only way in which the CA-split THB could be active is if
the GET KGE search for the next higher key had proceeded to
the next CA and that CA has been found completely empty;

the search now proceeds to a third CA.

2.196
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Module
or label

BFC2010
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Diagram DH3. Buffer Manager: Share Option 4 Free

PLH

PLHTHB

THB

THBNTHB

THB

Notes for Diagram DH3

[~

PLH

11. Swap the THBs.

|

PLHTHB

THB

13. Free the normal THB. See Diagram DJ,

FREE ONE THB. \
Error \ TH8

THBNTHB
No error

o . PARM
14, Reset switch indicating share option 4
hold is in effect.
PLHHELD
\\
\PARM
PLHHELD

11. This step retains the hold on the CA originally searched on the
GET KGE in ""CA-split THB", and frees the “normal THB", so
it can be used for a hold on the next CA.

13. The ‘next’ CA is freed, so that a hold can be done on the third

CA.

Licensed Material — Property of IBM
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Module
or label

BFC2020
FREEO00

BFC2050
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Diagram DH4. Buffer Manager: Share Option 4 Free

RE

:—- —— — .J.. 16. Is return code zero saved?

R16

—

THB e

16. Release the share option 4 hold.
See Diagram DJ2, FREE ONE THB.

No error

!

Error

Yes No

| us
17. Move the return code from free into 4:):

the cumulative return code register.

18. Get the next THB. T_:;[___::___j

!

THBNTHB

THB

Notes for Diagram DH4
16.-17. The error code returned to the requester is always the first

2.198

nonzero return code.
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Diagram DHS. Buffer Manager: Share Option 4 Free

:— — e = =1 19, Is there another THB?

THB

THBACTV

—— i = =1 20. Is the CA-split THB active?

PARM

PLHHOLD

PARM

PARMRBA

Notes for Diagram DH5

Yes No

4

Yes No

}

b

fe e e — <o 21. Does the parameter list indicate that a new

hold is being requested at the same time
as this free?

'Yes No s—(15)

fe e e e |-+ 22, Round the RBA (for which the new hold is

being requested) down to the beginning
RBA of the control area.

-

19. If there is another THB, it is because we have just processed the
normat THB, and have not yet processed the CA-split THB.

21. See note for step 4.

Licensed Material — Property of IBM

Module
or label

R7
RBA CARBA000
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Diagram DH6. Buffer Manager: Share Option 4 Free

R7

THB

THBRBA

PLH

PLHTHB

THB

THBNTHB

THB

RS

I

25.

/ 26.

2.200 VSE/VSAM VSAM Logic, Volume 2

’ 23. Is the same CA currently held as is requested PLH
to be held?
. PLHTHB
Yes No np(15)
' THB
e 24. Swap the THBs. prem— HE
THBNTHB
Indicate that the new request for a hold is N
satisfied. N PARM
Set return code from cumulative return PLHHOLD
code. d PLHHELD
(T

R15

Module
or label

BFC2300
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Diagram DI1. Buffer Manager: Wait

@ Module

or label
IKQBFA00
WAIT000

1. Was this routine entered at WAIT060
WAITO000 or WAIT060?

wirooo WAIT060 ~®

BHDSKDQ == —— =— —— — —1& 2, Are there any BCBs on the
scheduled queue?

Yes  No > Feturn

}
R15
[— — — — — =t 3. Determine whether to call pu _>| l warToio

AMBLSR the CKD 1/0 Manager or
the fixed block 1/0 Manager.

BHD

AMDSB

AMDINDX
AMDARCH
AMDARCHS

BCB

BUFSSRCD

Notes for Diagram DI1

1. This decision is not part of the code. It appears here for convenience
in documentation oniy.

3. All requests on the scheduled queue are assumed to be for the same
1/0 Manager. The determination of which |/O Manager to use is based
on bit AMDARCH or AMDARCHS in the AMDSB for the first BCB
on the scheduled queue, according to the following conditions:

® |f the AMDSB is for a data component, AMDARCH determines
which 1/0 Manager to use.

® |f the AMDSB is for an index and the /O is for a high-level index
Cl (BUFSSRCD=0), AMDARCH determines which /0 Manager
to use.

@ |f the ADMSB is for an index component and the 1/0 is for a

sequence set Cl (BUFSSRCD=1), AMDARCHS determines
which 170 Manager to use.
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Diagram DI2. Buffer Manager: Wait

R16

I

BHD

BHDISTW [~ — — — — =

R8

BCB

BUFNBCB = = — —— — — —

BCB

BUFWRIGN
BUFRDIGN

> 4. Call the appropriate
1/0 Manager.

See Diagram EA. /0
Manager: Mainline

> 5. Setup to scan the
scheduled /0 queue.

e 6. Save the pointer to the
previous BCB on the
scheduled 1/0 queue.

-» 7. Get the next BCB.

More BCBs No BCBs

Yes No

Test if there is still another BCB.

e 8. Did the I/0 Manager “ignore"’ either
a read or write request on this BCB?

Module
or label

WAITO060

R8

" ] warmomw

RS

————{ ] warmom

R8

" ] wamoo

ﬁ@

Notes for Diagram D12

5.

2.202

Register 8 is initialized so that BHD1STW can be addressed as if it

were the BUFNBCB field.

A read or write request may have been flagged by the 1/0 Manager as

"ignored’’ due to an /O error on another buf
will retry these requests.

VSE/VSAM VSAM Logic, Volume 2

fer. The Buffer Manager
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Diagram DI3. Buffer Manager: Wait

8CB

BUFWRIGN
BUFRDIGN

R6 /]
] yd

BCB /

BUFNBCB /

PLH y

PLHBSAVE /

| REGsVeB | / Y

V4 1.

. Set the read or write request bits

so the correct processing will be
done on the next call to the I/0
Manager.

Dequeue the BCB from the scheduled
1/0 queue, and enqueue it on the
register 6 queue of BCBs to be
enqueued later (upon return to the
Do 1/0 routine) to the nonscheduled

1/0 queue.

Was a read operation done for this BCB?

—(13)

Yes No

. Update the current RBA to that of

the Cl read, and mark the buffer as
having valid contents.

d

/ &

- L

BCB / /

BUFCRRD
/

BCB /

BUFCRRBA [

Notes for Diagram DI3

9.

10.

The read or write request bits will have been turned off if a read or

write ignore was indicated.

At this time, the R6 value to be used is contained in the 1/0 Manager
save area (PLHBSAVE + 52). The saved function code (PLHBSAVE
+ 48) for the Do 1/0 routine is set in this step to force starting and

waiting on all 1/0.

Licensed Material — Property of IBM

BCc8

BUFCMW
BUFCRRD

BCB

BUFNBCB

PLH

PLHBSAVE
REGSVSE8
REGSVEB

B8CB

BUFCWRBA
BUFCVAL
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Modudle
or labsl

REDRV000

REDRV(Q30

WAIT100
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Diagram DI4. Buffer Manager: Wait

BCB Modulo|
13. Turn off all 1/0 request flags. 5 or labe
BHD WAIT110
BUFCMW
BHDISTW -CD BUFCFMT
BHDSKDQ = = == e o = =k 14, Move the BCBs from the scheduled BUFCRROD WAIT120
BHD1STF 1/0 queue to the free queue. ; BUFPFMT
See Diagram DD. Buffer Manager:
Free Buffer. BHD
P
LA BHD1STW
BHDSKDQ
PLHSAVE e 15, Load registers 5 and 6 with the BHDISTF
REGSVEB p=—""" values needed by the Do 1/0 routine.
REGSVEB ‘
Return RS
R6

Notes for Diagram D14

15, The R5 and R6 values needed by the Do |/O routine are in the |/O
Manager save area in the PLH (PLHBSAVE + 48).

2204  VSE/VSAM VSAM Logic, Volume 2 Licensed Material — Property of IBM



Diagram DJ1. Buffer Manager: Free One THB

*DG, DH

THB

THB 1. Set the THB inactive.
3

THBPSUDO b —— —— —— —— ——e 2. Was the hold a "pseudo”’ hold?

Yes m—p(©)
AMBL ‘

AMBLFLAE 3. Clear the “‘pseudo’ flag. j
PLH's THB's ~ F(eturn.1
PLHTHB THBRBA (+4)

4. Does another PLH have a hold on
’ /’ the same control area? -
3
. e
PLHTHB L THBRBA - 'Yes —@
6. Change the other THB’s hold from
’pseudo’’ to ‘‘rea d

THBACTV
-‘-“\’

THBREAL

THB

Q THBPSUDO

R8

—> ]

R8

TH8

R THBREA

eturn

~ THBPSUDO
(+4)

Notes for Diagram DJ1
1. Register 3 contains a pointer to the THB to be freed upon entry to
this routine.

There are two returns from FREE000. The returns are by means of
a branch vector following the call. Return to the return address
plus displacement:
+0 — indicates error. An error code has been set into register 15.
+4 — indicates no error.

2. See the note for step 21 of chart DG for a description of *'pseudo”
hold.

4. A search is made of THBs pointed to by other PLHs.

Licensed Material — Property of IBM
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Module
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FREE000

FREEQ10
FNDPS000

FREE020
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Diagram DJ2. Buffer Manager: Free One THB

Module
or label

THB
THBDTL e — —
o
R16 —

I

le 6. Issue UNLOCK request to the supervisor.

7. Was there an error?
Yes No

l

8. Set error code indicating VSAM internal

logic error.

>

Return
(+4)

>

Return
(+0)

FREEO30

R18

Notes for Diagram DJ2

8. The errors that are possible on UNLOCK should not occur. If any

do oceur, it is a logic error.

2.206
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Diagram DK1. Buffer Manager: Share Option 4 Hold Time-out

*DF, BL, BN, BO, BS

2. Calculate elapsed time since share option

3. Is elapsed time greater than the shorter

4. Is check for shorter threshold requested?

‘@

AMDSB
AMDDST f—
T jb 1. Is share option 4 hold in effect?
PLH Z /) Yes No
PLHDSW 7~ Y //
PLHHELD - / 4 hold was acquired.
PLHXSW / / / threshold (450 milliseconds)?
PLHHELD L/ / /
/ / / Yes No
RPL / / / ’
RPLKEY / / // / ) y
/ o es
==y )

/

5. Is elapsed time greater than basic time
limit (half a second)?

6. Is there any special reason for not releasing

mmmmal) Return

Module
or label
R16
PLH
2> PLHSAVE+28
BFC3020

5 :

PLH / / /
PLHSAVE+28 _'/ //
a1/

RPL /

RPLDIR
RPLREQ

Notes for Diagram DK1

1. This routine checks to see if the elapsed time (since the share option
4 hold was acquired) has exceeded one or two values:
® A basic fixed limit (half a second)
® A slightly shorter threshold (450 milliseconds).
One of these values is selected, based on an input parameter in
register 0 (RO):
® RO = nonzero — check against the basic time limit
® RO = zero — check against the shorter threshold.
if the shorter threshold has elapsed, then the basic limit is about to
expire. The check for the shorter threshold is used when a transition
is being made to a new control interval, because it is cheaper to
release and reaquire the hold then, rather than after the control
interval has once been read.
There are two return codes in register 15 from IKQBFC30:
negative — indicates the share option 4 hold should be released
and reacquired

— indicates the share option 4 hold should not be
released.

zero

Licensed Material — Property of IBM

PLHTHB / / A Yes No
THB I / / / ‘
THBSTAM / / / f share option 4 hold?
[ 11}
o / / / // No Yes
PLHSAVE+28 _/ / / / /
/17

6. The share option 4 hold shouid not be released under the following

conditions:

® During direct (DIR) processing.

® During retrieval of a spanned record.

® On a request other than a GET-UPDATE or PUT-ADD.

® |n backward processing, when the bit PLHPCI is on.

The return code indicating that the hold should be released is

not given if status has previously been set indicating that the share
option 4 hold should be broken (PLHBRKHD on in PLHDSW1 or

PLHXSW1).

Section 2. Method of Operation 2.207



Diagram DK2. Buffer Manager: Share Option 4 Hold Time-out

Module
AMDSB or label
R16
AMDDST f— =— e — {-e 7. Set flag to cause release and reacquire of share Negative g;gggg;
/ 4 option 4 hold, and set return code. PLH
P
RPL P > Rcturn
v PLHDSW1
RPLKEY - 8. Set zero return code. | PLHBRKHD |
s> Return
& PLHXSW1
PLHBRKHD
R15
Zero
Notes for Diagram DK2

7. The flag PLHBRKHD is set in byte PLHSXW1 for keyed access to
a KSDS. inall other cases PLHBRKHD is set in byte PLHDSW1,
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Diagram DL1. Buffer Manager: Issue LOCK Macro

*BD, CL, CB,CH

AMBL
AMBLSHRW _foem oo — — 1y
pd
PLH S -
7
PLHTHB e 4
-~
RO //
e
C— Vv Z
R1 J/
: : yd
DTL 7 ///
e
R16 e
n
R15 - -

1. Is it share option 4?

-@

2. Make sure flags are off in THB.

Yes No

3. Issue LOCK macro
Error No error

-@

4. Did return code indicate lock already
No

held by same VSE task?
.

5. Did return code indicate ““lock

Yes

table fult”?
Yes No -®
6. Set “lock table full’’ return code. ;

mrmrwp Return

THB

THBLSTAT

R16

Notes for Diagram DL 1.

1. IKQBFC40 is called to issue a LOCK macro and determine the
Record Management internal code. It is used for locks other

than the basic share option 4 control area locks.

If IKQBFC40 is called for a share option 4 file, status is kept

in the THB showing which locks have been set.

A problem-determination-aid bit THBNOTxx is turned off,

indicating that the lock corresponding to the suffix xx is in

the process of being locked.

3. After return from the LOCK macro the problem-determination-

aid bit THBNOTxx is turned back on.

4. The lock would be already held by a VSAM request different from
the one currently being processed. This type of locking conflict
will only occur here if the second VSAM request is issued in an

exit from the first (e.g. an EXCPAD exit).

Licensed Material — Property of IBM

Section 2. Method of Operation

Module
or labet

IKQBFC40

BFC4010

BFC4016
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Diagram DL2. Buffer Manager: Issue LOCK Macro

Notes for Diagram DL2

8.-11.

2.210

AMBL

AMBLSHRW

PLH

PLHTHB

AMBL

AMBLPLHF

AMBLPLHN

AMBLPLHL

PLH

PLHTHB

7. Set return code indicating internal VSAM poe

logic error.
M Return
8. Set basic “exclusive control exception’’ =
L return code.
o 9. Is it share option 4?
Yes No s> Return

I

e 10. Scan THBs for another string (PLH) holding
the same lock.

Not

Found Found s Return

R16
E43

R15

11. Set return code indicating “‘exclusive o
control exception outside of the requestor’s
string-set”’.

scm)p Return

THB

THBLSTAT

THBNM

For share option 4, a different return code (E44) is given if there
is an ‘‘exclusive control conflict” between strings (PLHs) of the

same string-set (set of PLHs), than if the “‘exclusive control conflict

"

is outside the same string-set {return code E55).

VSE/VSAM VSAM Logic, Volume 2
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Diagram DL3. Buffer Manager: Issue LOCK Macro

Module
or label
. - THB
12, Set flags indicating this string (PLH) has BFC4060
locked the particular lock.
THBLSTAT

) Roturn
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Diagram DM1. Buffer Manager: Issue UNLOCK Macro

? *BD, CL, CB, CH

Module
or label

IKQBFOB0

AMBL
AMBLSHRW e e e e
d
P
PLH yd
7~
PLHTHB L~
~
~

RO -

I

7 1. Is it share option 4?

Yes No

$

l_» 2. Turn flags off in THB.
3. Issue UNLOCK macro.

Error No Error

return code.

4. Set Record Management internal

“@

THB

S———2"> THBLSTAT

s Return

R15

= ]
s Return

2212 VSE/VSAM VSAM Logic, Volume 2
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Diagram EA1l. I/0O Manager: Mainline

Module
or label
AMDSB
*Diagrams DE, DG, DI, FC
AMDATTR2 N\ PLH
IKQIOA/
~N 1. Perform initialization. _4 > ikaloc
~N PLHBSAVE
PLH \ b o ———
REGSV9
PLHDBHD 2. Get the correct buffer header (either data g‘é%“sg\’}s
N or index). 10A010
PLHIBHD
3. Reset the “buffer stolen” bit. BHD
BHD 4. Isthe first BCB on the scheduled queue also the d
//L' first BCB on the 1/0 queue? ] —>{ sHonFLAG
BHDSKDQ - — Yes No —@
BHD1STW ‘
5. Wait for completion of 1/0. IKQIOD20
See Diagram EV, Wait for 1/0 Completion.
R16
::éf 6. Get return code from wait routine for passback. 10A020

Notes for Diagram EA1

IKQIOA contains 1/0 Manager code for count-key-data devices.
IKQIOC contains |/O Manager code for fixed block devices.
Except for these device differences, the code and labels in these
two modules are essentially the same,

When 1/0 Manager functions are to be performed, the PLH workarea
(PLHWAREA) is set to zero because it will be used for switches,
counters, etc. The address of the data or index BHD is stored in the
PLH workarea; it is used for repositioning to the correct BHD
throughout the program.

NOTE: In the input and output columns of the HIPO diagrams.
PLH workarea fields are shown as part of the PLH. They are listed
as sub-fields (indicated by dashed lines) in the PLHWAREA field.
PLHWAREA is mapped by IKQIOWKA,; it is documented in the
Data Areas section of this manual under the heading */I/O Workarea
(IOWKA)".

Whenever buffers are stolen, bit BHDSTL is turned on. This bit is
tested in later steps, and 1/0 Manager processing is terminated if no
buffers are available for 1/0.

There are four buffer queues: the scheduled queue, the nonscheduled
queue, the 1/0 queue, and the free queue. (These queues are
described in the notes for Diagram DA, Buffer Manager: GETBUFF.)

Licensed Material — Property of IBM

6.-8.

The Buffer Manager (IKQBFA) places a pointer to a buffer queue in
BHD1STW. The buffer queue requires either a WAIT only (scheduled
queue) or an EXCP (nonscheduled queue), and it is now treated as

an 1/0 queue. IKQBFA sets the BHD1STW address to that of the
scheduled queue whenever the 1/O operation is to be completed,

or if a “’buffer steal” is to be performed.

The purge buffer routine {IKQPBF) places a pointer in BHD1STW
for the buffer queue to be purged and sets the nonscheduled queue
bit (BHDNSKD) in BHDHFLAG. This action causes both an
EXCP and WAIT to occur.

The WAIT routine takes the EXCPAD exit (if specified), waits for
1/0 completion, and detects any |/O errors.

These steps perform termination of the 1/O Manager.

Section 2. Method of Operation 2.213



Diagram EA2. 1I/0 Manager: Mainline

7. Clear the 1/0 and volid indicators in the 8cs
BCB.
PLH BHDNFLAG
PLHBSAVE
AEGSVE 8. Restore registers. s Return
through
REGSV6
2214

VSE/VSAM VSAM Logic, Volume 2

Module
or label

I0A100

10A030
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Diagram EA3. I/0O Manager: Mainline

PLH

BHD

PLHWAREA
WKADBHD

R10

BHD1STW pe— === oo O  Get address of BHD, and determine if

there is an entry on the 1/O queue.

imy found  No entry —@

found

10. Clear error flags in BCB.

_ = «t& 11, Get the address of the correct AMDSB.

BCB

12. Clear any assigned CCB address in the BCB,
and turn off the “’replicated index read” bit.

._._ 4 13. Is the buffer to be used for a rear operation?

Yes No

=X \

r:==> BUFERFLG
BUFVCCB

Notas for Diagram EA3

9.-12,  These steps perform initialization for processing buffers on the
1/0 queue (requiring an EXCP).
The buffer queue must be tested for entries in the case where a
“buffer steal”” may have occurred. (A “‘buffer steal” takes all the
buffers on the queue.) If there are no buffers on the queue, the
1/0 Manager terminates.

13.-19. These steps are performed for any buffer that requires a read
1/0 operation.

(9
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BCB

BUFFLAG2
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Diagram EA4. 1/0 Manager: Mainline

PLH ———'l> 15. Get the addresses of the RPL
T and the IODRB for a read. PLH
PLHBSAVE
REGSV12 - . -:>_f'ﬂw_ﬁ'ﬁA_
16. Turn off "“write pass” bit. - WRAIOMSW
BCB
17. Convert the RBA to a DASD address.
BUFCURRU See Diagram ES, Convert RBA.

Return vector:

® RBA converted

\

® RBA not convertible; reset ::_—> BUFFLAG1

valid and read bits.

® Retry RBA conversion

BCB

p(7)
m—p5)

PLH

T vat| & bl J PLHWAREA
18. Turn on “at least one rea it. -:--.'—-'> WKAIOMSW

©,

Notes for Diagram EA4

16.-17. These steps convert all RBAs to physical DASD addresses.

18.

2216

| the conversion failed, the 1/0 Manager returns control after
clearing the read and valid bits in the buffer belonging to the
invalid RBA. (Either the RBA did not exist in the current range
of RBAs in the EDBs, or the volume mount failed.)

If a volume mount was successful, then the buffer queue has
been changed by the purge buffer routine (IKQPBF). Normally,
IKQPBF would have called the 1/0 Manager to write all buffers
associated with the volume to be demounted (first pass) and to
read all buffers associated with that volume (second pass). in
this case, however, IKQPBF turns off the read (BUFCRRD)
and/or write (BUFCMW and BUFCFMT) bits for these buffers
so they will not be processed by the |/O Manager on its second
pass. :

If at least one buffer is found that requires a read 1/0, the
IOM1RD bit is turned on in the PLH for optimization.

If no buffers require a read 1/0, the steps for sorting of
buffers according to DASD addresses and testing of buffers for
read 1/O operations are bypassed later.

VSE/VSAM VSAM Logic, Volume 2

Module
or label

RBACNO0QO
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Diagram EAS. 1/0O Manager: Mainline

EDB Module
__}e19. 1f this is a replicated index (in EDB), : 2c8 or label
— turn on the replicated index bit in the BCB. 10A230
EDBFLGS P~ BUFFLAG2
For CKD devices, also set *‘read any record”
indicator. y ______——-—_-—"__‘ >| BUFRR
BcB 1
e e wn = =% 20. Is the buffer to be used for a write 10A240
BUFFLAGY |- operation?
Yes No
PLH ‘

I
21, Get the addresses of the RPL
| PLHBSAVE ? and the |ODRB. PLH

REGSV12
PLHWAREA
22. Turn on the “write pass” bit. :==> —————
WKAIOMSW
BCB
BUFCURWU 23. Convert the RBA to a DASD address.
See Diagram ES, Convert RBA. RBACN00O
Return vector: BCB

® RBA not convertible; reset J — :: > BUFFLAG1

all 1/O switches except read.

® Retry RBA conversion. ~<9>

® RBA converted

Q)

Notes for Diagram EA5S

20.-30. These steps are performed for any buffer that requires a
write 1/0 operation.

23, This step performs RBA conversion in the same manner as
step 17.

Licensed Material — Property of IBM Section 2. Method of Operation ~ 2.217



Diagram EA6. 1/0 Manager: Mainline

PLH o iabel
24, Turn on the “at least one write” bit. or fabe
BCB ' h 10A260
PLHWAREA
BUFFLAG1 | === «= «1& 25, |5 this a CA preformat write WKAIOMSW
operation?
Yes  No —27)
FBA CKD BCB
Devices: Devices:
26. Calculate the number of blocks required ™S BUFBKSTW
BCB BCs to preformat the rest of the CA or to
: ” h BUFCRRBA
[ Burcwrea | | Burcwrea | write a replicated index.
AMDSS S F R BUFCRRBA
I AMDCINV l LPMCASZ or RRDS, reset to zero.
LPMB LPMBLKSZ

BCB
BUFCRRBA /

AMDSB /

AMDATTR1

Notes for Diagram EA6

24, The buffer write optimization bit is like the read optimization
bit described in step 18.

25.-28. These steps calculate the number of physical records required
to format the remainder of a CA when preformatting is performed,
or the blocks required to write a replicated index or sequence
set.

For fixed block devices, the calculated value is the number of Cls
remaining in the CA. For CKD devices, it is the number of
physical records.
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Diagram EA7. I/0 Manager: Mainline

EDB

EDBFLGS

—
——
L =

LPMB for FBA

LPMNREP

LPMB for CKD

LPMBNQBK

BCB

BUFCKIN

BUFNBCB

PLH

PLHWAREA

WKAIOMSW

- 27. s this a write for replicated index?
Yis No

28. Get the number of blocks that have
7 to be written from the LPMB.

. For CKD devices, save the write information
for the write check, and reset the number
of blocks ina Cl.

. Are there more buffers to process?

m—p(10)

No Yes

y

PAL Is there “at least one write” to

be performed?

Yes No

;

\

-
E

Notes for Diagram EA7

29.

31.

For CKD devices, the number of blocks and the DASD address
are saved for later use when creating the write-check CCWs
for the channel program.

If the “‘at least one write’’ bit is on, steps 32.-40. are performed.

These steps perform the write processing for the buffers,
Buffers are sorted in ascending sequence according to DASD
addresses to minimize rotation time. Channel programs are built
to perform the write operations.

For CKD devices, processing includes write-check operations.
After a CKD write pass, the same loop is executed for write-check
{except for the sort operation). Write-check is indicated by bit
AMDWCK in AMDATTR1 in the AMDSB.

Licensed Material — Property of IBM
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BCB

BUFBKSTW

BUFBKTWI

BUFCNOI

Module
or label

10A270

10A280

10A290

10A300
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Diagram EA8. 1/0 Manager: Mainline

Module
PLH 32. Turn on the “‘process write”" bit, PLH or label
and get the buffer header.
PLHW_AFEA__ PLHWAREA
WKADBHD WKAIOMSW
33. Sort the BCBs according to write
DASD addresses.
See Diagram EU, Sort BCBs. SORT000
BHD
BHD1STW 34, Get the first BCB on the 1/0 queue. 10A310
BCB 35 . .
__ A3 Is this buffer to be written? 10A320
— —
—— Yes Yes
BUFFLAGT1 P cKD* FBA* No

@ ® @

*IKQIOA contains all CKD 1/0 Manager code, and
IKQtoc insall FBA 1/0 Manager code.
Consequently, CKD vs. FBA decisions do not appear
in the actual code. The “decision” is shown in the
HIPO for i in d ion only.

Notes for Diagram EA8

32. The bit IOMPROCW in the PLH workarea indicates a write pass is
being performed on the buffers when sorting and building channel
programs.

33. Buffers are sorted in ascending DASD address sequence. Sorting is
performed by rechaining the buffers. When the CCWs are built,
they are executed in the proper sequence because each CCW in
the chain points to its buffer in the correct sequence.

34. At this point there is at least one buffer on the 1/0 queue.

35. If the buffer is to be written, then steps 36.-40. are performed;
otherwise the next buffer in the queue is obtained and tested in the
same manner.
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Diagram EA9. I/0 Manager: Mainline

CCW Skeletons

FBA Processing

SCCWWT

BCB

BUFCURWU

PLH

PLHSWTCH

BHD

—
—

—

e e

BHDHFLAG

BCB

:L 36. Get the address of the write IODRB,
and point to the write CCW skeleton.

37. Build a channel program for a

write operation.

See Diagram EG, Build
Channel Program.

|+ 38. Is a “buffer steal” to be done?

No

\

[t» 39. Have the buffers been stolen?

Yes

!

No

\/

Yes

!

_—‘—-—-——J'H 40. s there another buffer on the queue?

BUFNBCB [

No Yes

!

Notes for Diagram EA9

&)

36.-37. These steps build a CCB, a CCW string, the /O data blocks for

38.

39.

the DASD arguments, and make the Fix

List entries for all the

buffers to be written to a CA. Each CA has its own set of CCB,
CCW, and /0 data blocks; they are all built for all the writes

performed during this pass. The module

contains a skeleton of the

CCW type to be built; the address of this skeleton is passed to

the BDCCW routine via register 15.

The “buffer steal” bit (PLHSTBCB) is turned on by the Buffer
Manager whenever the 1/O Manager is requested to complete

the 1/0 of another task.

If the answer to this step is “yes”, then buffers are being stolen
from another task while the other task is also doing 1/O Manager

processing.

If the answer to this step is ‘'no”, this request to the 1/0 Manager
is for normal processing, not a “’buffer steal”.

This step determines if buffers were stolen during the exit to

the user’s EXCPAD routine.

Licensed Material — Property of IBM

Module
or label
l R15
10A330
BLDCP00O
10A340
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Diagram EA10. I/O Manager: Mainline

feN Skeletons CKD Processing
scewwr 41. Get the address of the write IODRB,
SCCWFMTW and point to the write CCW skeleton
SCCWRBCK / (or format-write or write-check CCW
skeleton).
42. Build a channel program for a
write operation.
See Diagram EG, Build Channel
BCB Program.
BUFCURWU
BUFBKTWI 43, Initialize the write IODRB
for the write check.
PLH

—
—
——

PLHSWTCH [— ="

BHD
. — j—+> 45,
BHDHFLAG f—— — —
BCB
46.
BUFNBCB

44,

Is a “’buffer steal’” to be done?

No Yes

\

Have the buffers been stolen?

!

No Yes

4

Is there another buffer on
the queue?

No Yes

!

!

R16

BCB

>

Notes for Diagram EA10

41.-42. See notes for steps 36.-37.
The write IODRB is initialized with the write-check data.

43.
44,
45,

2.222

See notes for step 38.
See notes for step 39.

VSE/VSAM VSAM Logic, Volume 2

@

BUFCKIN

Module
or label

10A340

BLDCPO0O

10A350

I0A360
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Diagram EA11. I/O Manager: Mainline

PLH

| PLHWAREA

CKD Processing (continued)

s e s e

WKAIOMSW |

AMDSB

e o e

AMDATTR1

PLH

PLHWAREA —
WKAIOMSW
WKADBHD

Notes for Diagram EA11

| \

47. Is the ‘process write’’ bit on?

Yes No

4

|-t% 48, Is a write-check required?

!

Yes No

¢

49. Turn off the ‘‘process write’’ and
““at least one write’’ switches, and
turn on the ‘‘process write-check’’
switch.

!

!

PLH

PLHWAREA

Is there “‘at least one read”

50.
— to be performed?

Yes No

!

3 61. Turn on the “process read” switch,
and turn off the “process write”
switch, Get the buffer header.

> wkaiomsw

PLH

| PLAWAREA |

52

47.-49. Set up to perform a write-check pass if required.

60. These steps perform read processing for

the buffers. Buffers are

sorted in ascending sequence according to DASD addresses, and
channel programs are built to perform read operations.

These steps are similar to the write operation described in
steps 31.-40. Read CCWs are added to the end of the write CCWs
when the buffers to be read are for the same CA as any writes in

the preceding write pass.

Licensed Material — Property of IBM
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Diagram EA12. 1/O Manager: Mainline

Module
52. Sort the BCBs according to or label
read DASD addresses.
BHD See Diagram EU, Sort BCBs. SORTO000
BHD1STW 63. Get the first BCB on the 1/0
queue.
BCB — |» 54. (5 this buffer to be read? 10A410
—
BUFFLAGT Yes No
BUFCURRU \ ‘
55, Get the addresses of the read
|ODRB and the read CCW skeleton.
For CKD, replicated index read
CCW skeleton may replace the
CCW Skeletons read CCW skeleton.
SCCWRD
SCCWIXRD 66. Build a channel program for 10A420
a read operation,
See Diagram EG, Build Channel BLDCP0O0O
Program.

Notes for Diagram EA12

63. See notes for step 34.
54, See note for step 35.
55.-66. See notes for steps 36.-37.
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Diagram EA13. I/O Manager: Mainline

PLH
—
- e —
PLHSTBCB =
BHD
—

BHDHFLAG j— "

Lo 57. Is a “buffer steal”” to be done?

No Yes

\

!

. —]-* 58. Have the buffers been stolen?

No Yes

\

!

BCB
59. |s there another buffer on the
BUFNBCB [ | queue?
No  Yes —5)
60. Issue EXCP.
See Diagram EL, Do EXCPs.
BHD
BHDHFLAG [~ = == = «— —1-61. |sa wait required?

Yes No

\

62. Wait for completion of 1/0.

#@

See Diagram EV, Wait for I/O
Completion.

Notes for Diagram EA13

57. See notes for step 38.

58. See notes for step 39.

60. This step causes the Fix List to be performatted in the format
required by the system. An EXCP is issued for each 1ORB that
has been properly initialized in the CCB chain. (Normally there
will be only one CCB in the chain.)

For fixed block devices, the EXCP routine also performs
track hold.

61.-62. If the I/O manager was called by the purge buffer routine

(IKQPBF), then bit BHDNSKD in BHDHFLAG is set on, and

the 1/O manager waits for compietion of
just started.

the 1/O operation

- Licensed Material — Property of IBM
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10A430
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IKQOD10

1KQIOD20
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Diagram EB1. I/O Manager: Allocate a Control Block

*Diagrams EC, EF, EG, EN Module
or label
AMDSB
IKQIOA/
IKQioc
AMDCCWA 1. Get the Block Pool Header and lock it ALLBKO00O
during control block allocation.
BKPHD See Diagram EE, Lock the Block AMDLK000
Pool Header.
BKPFSTBK 2. lsthere a block in the pool? ALLBKO10
Yes No -< : )
FCDB ' BKPHD (FCDB)
FCBCHAIN 3.  Dequeue the first block, clear it, — > BKPFSTBK
and add 1 to the block count. N\
4. Release the lock on the Block PLH
Pool Header.
See Diagram ED, Unlock the Block | PLHWAREA | ALLBK200
Pool Header. | WKABLKS |
WKAGETVS
ey Return T T
+4
5. Save the registers and get a 2K ALLBK100
block (GETVIS).
6.  Was the GETVIS successful? y
Yes  No L= =D

Notes for Diagram EB1

1.-4.  The address of the Block Pool Header (BKPHD) is obtained from
the’ AMDSB, and the Block Pool Header ECB is locked while
allocation takes place. The first available block in the chain is
removed from the chain and cleared to binary zeros. The PLH
counter for the number of allocated blocks used for a given
CCB is incremented by one. The Block Pool Header is now
unlocked, and control returns to the caller.

5. If no block is available, a 2K GETVIS is issued with PAGE=YES

and POOL=YES specified. If no space can be obtained, the
Block Pool Header ECB is unlocked, and an error return is taken.
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Diagram EB2. 1/0 Manager: Allocate a Control Block

BKPHD (FCDB}

BKPSPCHN 7.
8.
FCDB
FCBCHAIN [——
7 10.
PLH
11.
| PLHWAREA 12.
WKAGETVS \

Notes for Diagram EB2

BKPHD (FCDB)
Clear the first 64 bytes (1 block) and = BKPLENG
store the length of the block pool area
(2K} in it. Store the pointer to the old BKPSPCHN
block pool chain, if any, in the first \
new block, and chain the new block BKPHD _(FCDB)
to the header.

BKPSPCHN
BKPHD

Update the Block Pool Header to > BKPFSTBK
point to the second block in the
new chain, and initialize it to format
a new block pool chain. FCDB
Chain together the remaining blocks s FCBCHAIN
in the new chain (64-byte block sizes),

and zero the chain pointer in the last block.

Restore the registers. -@

Restore the registers.

Release the lock on the Block
Pool Header.

See Diagram ED, Unlock the
Block Pool Header.

Restore the registers.

Return

7.-10. After a successful GETVIS, the first 64 bytes of the gotten area
are cleared to binary zeros and used as a header for a new set of
blocks. This header is chained to the header of the last set of blocks
allocated, and the Block Pool Header (BKPSPCHN) is chained to

the new header.

The remaining space is suballocated into 64-byte blocks. These
remaining blocks are chained together, and the first block of the
chain is chained to the new header block and the Block Pool
Header (BKPFSTBK). The allocation procedure is then retried.

Licensed Material — Property of IBM Section 2. Method of Operation
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Diagram EC1. I/O Manager: Allocate and Find an I/0 Data Field

*Diagrams EF, EG Mol:lgel
or
ces
CCBLDATB Get the last 1/0 Data Block. IKglgA’
1KQIOC
Is a “find” to be done? ALLDTO00
/O Data Block ;s No ~®
FCBALI \
FCBOFSET Get the offset in the 1/0 Data
\ \ Block. Is it zero?
\ Yes  No s Return
\ \ +4
\
Was the previous call to ALLDT ALLDTO10
a “‘save space’’ request?
No Yes
Is the block full?
Yes No
Allocate a new |/O Data Block.
See Diagram EB, Allocate a ALLBKO000
Control Block.
Return vector:
® No control block available
WP Return

® Control block available

Notes for Diagram EC1

This routine performs one of three functions, depending on the value
passed in register 1:

Register 1 = 0: Find last-used data field in the block.

Register 1 = 4: Get next available data field in the block to use
for storing the 1/0 DASD arguments.

Register 1 = 8: Get next available data field in the block to use
as a temporary save area for the CCB currently being processed.

1..3.

2.228

The address of the last 1/O Data Block in the chain (currently-used
block) is obtained. Then the type of function call is determined.
For a “find"” function, if the offset (FCBOFSET) of the control
block is zero, the routine returns to the calling routine with register
9 pointing to the start of the control block.

If the offset is not zero, then steps 9, 10, and 12 are performed to
generate the pointer to the last-used |/O data fieid in the block.

. Each time arguments are stored or temporarily saved in the control

block, the allocate type code (in register 1) is stored in the control
block (FCBALI) for the next store or save operation. (For a
temporary save, the save area space is reused for a permanent store.)

If the last entry of the control block was not just previously used
as a temporary save area, a new field is allocated (if available).

If all the fields are used, the “Allocate a Control Block” routine
(ALLBK) is called to get another 64-byte block. The new block
(if obtained) is chained to the old block. If a new block is not
obtained, an error return is taken.

VSE/VSAM VSAM Logic, Volume 2

if the last entry of the control block was previously used as a
temporary save area, steps 9-12 are performed to generate a pointer
to this temporary save area (last-used area in the block) so that

it can be reused.
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Diagram EC2. I/O Manager: Allocate and Find an 1/O Data Field

CCB

CCBLDATB

/

1/0 Deta Block

FCBOFSET

Notes for Diagram EC2

10.

1.

12,

Chain the old block to the new block,
and update the CCB pointer to point

to the new block. Make an entry in the st FCBCHAIN

1/0 Data Block

Fix List,
See Diagram EN, Make a Fix List Entry,

Return vector:

® Fix List entry not made - Return

® Fix List entry made

$

Update the offset to point to the next
available 1/0 Data Block position.

Reset the offset pointer to the ““currently
used”’ or available 1/0 Data Block position.

Is a “find” to be done?

No Yes -®

=
—— > FcBOFsET

ceB

CCBLDATB

|/0 Data Block

' 1/ Data Block
Save the allocate function type p FCBALI
code.

R9

Set the caller's pointer to the current
1/0 Data Block position.

sl Return

T 1]

8.-12.  For the 1/0 data field store operation, the FCDB offset is updated
to point to the next available field (after the one to be used for
the current request). The pointer is then backed up to the current

field to be used, and the allocate type code is saved,

Licensed Material — Property of IBM
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Diagram ED1. 1/0 Manager: Unlock the Block Pool Header

*Disgrams EB, E|

BKPHD

BKPHD

PLH

PLHWAREA

WKAGETVS

BKPHDCOM | = == —fo» 2,

Clear the “‘test and set’’ byte of
the Block Poo! Header ECB.

Is the wait bit on in the ECB?

No Yes ‘Remrn

\

Save the registers and post the
ECB.

Restore the registers.

—]———") BKPHDTS

PLH
- [PLHWAREA |
w WKAGETVS
BKPHD
BKPHDECB

Notes for Diagram ED1

Return

This routine clears the ““test and set”’ byte of the Block Pool Header
ECB. If it finds the wait bit off, it posts the ECB to bring any
waiting tasks out of the WAIT state.

12230
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Module
or label

IKQIOA/
1KQloC
ALLBK200
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Diagram EE1.

7 /
BKPHD s
7
7/
BKPHDTS [~
BKPHDCOM |— == — —to 2.
BKPHDECB |
SN
~
~
-
3,
PLH
PLHWAREA
WKAGETVS 4,
5.

I/0 Manager: Lock the Block Pool Header

Notes for Diagram EE1

This routine performs a ““test and set’’ on the Block Pool Header ECB.
If the ECB is available, it will now be locked, and control returns to

the calling routine.

If the ECB is not available, the wait bit is tested (in case posting of the
ECB occurred after the ““test and set”). If the wait bit is on, it is

cleared, and the “test and set” is retried.

If the ECB is not posted, the lock routine goes into a wait state until

the Block Pool Header is available.

*Diagrams EB, E| Module
or label
BKPHD 1KQI0A/
1KQtoc
AMDLKO000
Is the Block Pool Header L~ xFroTs
available (unlocked)?
%J Yes {Lock it) umm» Return
Is the Block Pool Header ECB
wait bit posted?
No Yes -® PLH
' [ PLrwaReA ]
Save the registers and wait on —h———~\J"WKAGETVS
the ECB (SVC 7).
Restore the registers.
-® BKPHD
AMDLKO020
Turn off the wait bit in the ECB. ;:D BKPHDTS
Section 2. Method of Operation 2.231
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Diagram EF1. I/O Manager: Build CCW

Module
or label
IKQIOA/
sCcw 1KQloc
RO BDCCW000
CWSOFSET Save the return address. :]:q:]
~e ) BDCCWO10
~ Get the number of CCWs to be built.
T )
Are the CCWs built?
No Yes P Return
+4
R1
E:}- —_—t Get the last CCW biock. |s there
-~ room for another CCW?
R7 - BDCCW020
-
L F i Yes — )
Allocate a new CCW block.
See Diagram EB, Allocate a ALLBK00O
Control Block.
Return vector:
® No blocks available
P Return
® Block available

Notes for Diagram EF1

2.-3. Each CCW skeleton starts with an offset (that is, a muitiple of 8)

5.-8. When the current CCW block becomes full, a new CCW block is

which indicates the number of CCWs to be built during each pass

through the Build CCW routine. Each skeleton is 11 bytes long.

When the last byte at the end of the skeleton(s) is a zero value,

control is returned to the caller.

NOTE:

® Search |D Equal — TIC CCWs require two CCW positions in
the same CCW block.

® A Read Count CCW and a Read Data CCW are treated as a
CCW pair, but they do not need to be in the same CCW block.
The Read Count CCW is used only when a replicated index
search is to be done.

® The Seek and Set Sector CCWs are always in the same block.

They will always be the first two CCWs in the channel program.

The last CCW block in the CCW chain is tested to see if there is
sufficient room for the number of CCWs to be built during the
current pass. The offset of the starting CCW skeleton indicates

the amount of CCW space required. The maximum offset for the

CCW block is 56 bytes (FCBCMAX).

The last entry in the CCW block is reserved for a TIC to the next

CCW string in the next block, if more than 7 CCWs (6 when a CCW

pair must be built as the last two entries and reside in the same
CCW block) are to be built in one channel program.

VSE/VSAM VSAM Logic, Volume 2

allocated, and the appropriate entry is made in the Fix List.

If allocation fails for the Fix List entry, the CCW block is dealiocated
because it is not yet in the CCW chain.

If either allocation fails, a return is taken to Build Channel Program
routine (BLDCP), and 1/0 is performed for the current chain of
CCBs in order to free control blocks for reuse.
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Diagram EF2. 1/0 Manager: Build CCW

6. Make an entry in the Fix List for
the new CCW block.

See Diagram EN, Make a Fix List
entry.

Return vector:

® Fix List entry not made

® Fix List entry made

|

7.  PutaTIC to the new CCW block after ——————

the last CCW in the current CCW block,
chain the current CCW block to the
new CCW block, and save the pointer
to the new CCW block (in the CCB).

8.  Deallocate the CCW block.
See Diagram E|, Deallocate a control
block.

P Return

Notes for Diagram EF2

7. When a new CCW block is obtained, it is chained to the current block,
and a TIC CCW is placed after the last CCW in the current block.

For a single CCW skeleton currently being processed, the TIC
overlays the chain pointer to the new CCW block.

If a multiple CCW skeleton (Search ID Equal — TIC) is being processed
(and the two CCWs must reside in the same CCW block), the TIC
follows the last CCW in the block, but it does not overlay the chain
pointer. There will be less than 7 CCWs in the block (excluding the
TIC CCW). The SIDE CCW can never begin in the seventh entry
because the channel will skip the eighth entry when the search is
satisfied.

Licensed Material — Property of IBM

Module
or label
BDOCCWO030
FXLO0O
CCW {current)
B8DCCWO040
CCWOP
CCWARG
FCBCHAIN CCW (new)
ccB
BDCCW
ccBLCCwWB 050
ALLBK300
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Diagram EF3. 1/O Manager: Build CCW

CcCcw
9. Move the CCW to the CCW block, :I:
PLH followed by a NOP CCW.
CCWAREA
CCWOP1
PLHWAREA _|
WKAIOMSW [~ — — —1#& 10, Are read operations being
processed?
Yes No -( )
11. Is this the first CCW for the
? read CCW chain?
Yes  No (fixed block)*
' No (CKD)* -@
gee 12 Place the address of this CCW
in the CCB. N
CCBROCCW \
CCBWTCCW > 13 Is this the first CCW for the
write CCW chain?
Yes No ‘@ ccs
. CCBRDCCW
14. Place the address of this CCW - CCBWTCCW
in the CCB. CCBLWCCW
16, Place the address of this same /
CCW in the “last write”” CCW T
field in the CCB.
*|KQIOA contains all CKD /O Manager code, and .
1KQIOC contains all FBA 1/0 Manager code. Fixed block
Consequently, CKD vs. FBA decisions do not appear devices* CKD devices™
in the actual code. The “decision” is shown in the
HIPQ for convenience in documentation only.

(9

Notes for Diagram EF3

9. The CCW skeleton is moved to the CCW area; a NOP op code
follows in the next CCW position.
For fixed block devices, a CCW chain consisting of only Write
CCWs must be followed by a NOP if the Locate parameters
specify that a write check is to be performed.

10.-16. The first CCW for a Read or Write CCW string is stored in the
CCB. The last CCW in the Write CCW string is also stored in the
CCB. These CCWs are used by the 1/0O Error Handler (IKQIOB)
when handling errors for a “piggy-back’ CCW chain. They are
used to determine where the CCW chain is to be split for retry
of the CCW chain.

The “piggy-back’ indicator (CCBUERR) suppresses error retry
by the system. The I/O Error Handler turns this switch off when
it performs retry. The last Write CCW has the command chaining
switch turned off when the write portion of the CCW string is
retried. When the Read CCW string is retried, a TIC CCW to it

is inserted after the Seek CCW {count-key-data devices) or

Define Extent CCW (fixed block devices) to point to the start of
the Read CCW string.

2,234 VSE/VSAM VSAM Logic, Volume 2

Module
or label

BDCCW100

BDCCW110

BDCCW120
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Diagram EF4.

I/O Manager: Build CCW

Scew

CWSFLAG

Fixed block devices:

AMDSB

AMDCINV

1/0 Data Block

IQABLKCT

LPMB

[t

LPMBPBC!

BCB

I0DBKSTI

[ BuFexsT AW _|

[8urcBaD

|I0DBBBB

[BUF (R/W) sTBS |

Notes for Diagram EF4

16.-19.

16.

Is this a 'build Write/Read

CCW'' function?
Yes No

-@

ccw

18.

19.

Move the Cl size to the CCW
count field.

Find the last Locate
parameters saved in the |/0
Data Block for this CCW chain.

See Diagram EC, Allocate and
find an 1/0 data field.

Update the block count for the
locate parameters, the block
address in the buffer, and subtract
1 from the number of Cls to

be processed.

™ cCWCNT

/O Data Block

I0ABLKCT

\V;

@)

If the CWSBFADC bit is on in the CWSFLAG field of the
skeleton CCW, it indicates a Write/Read CCW skeleton. The
CCW count field is initialized to the C! length, and the Locate
arguments are obtained from the |/O Data Block for this CCW
{most recent entry in block).

The block count field in the Locate arguments is updated by the
total number of physical blocks required for a Cl. The block
address in the buffer is also updated by this same number. This
is done to compare it to the biock address of any succeeding
blocks to determine if a Locate is needed for the next Read or

Write CCW.

The number of Cls to be processed for the current buffer is
decremented by one; this counter controls looping through BLDCP.

For Define Extent and Locate CCWs, the CWSFLAG byte has
the CWSARGAD bit on. This means the /O area to be used in

the CCW is in the /O Data Block (FCDB).

For Read and Write CCWs, the CWSFLAG byte has the CWSBFADC
bit on. This means the 1/0 area to be used is the buffer currently

being processed.

Chained Read/Write CCWs must have the data chaining flag on
when they are immediately followed by other Read/Write CCWs.

Licensed Material — Property of IBM

BCB

BUFBKST (R/W)

ODBBBB
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IKQI0C
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ALLDTO000
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Diagram EF5. I/O Manager: Build CCW

BCB Fixed block devices (continued):

BUFFLAG2 = —— 20. s this a buffer for a
replicated index read?

No  Yes w—(25)

SCCW ' 1/0 Data Block
CWSOPCOD _ |—————>| 21.  Move the Read/Write locate op " T0AGPCOD
code into the Locate parameters.
PLH
PLHWAREA |
WKAIOMSW e e 22. Are write operations being
processed?
Yes No
AMDSB ‘
]
AMDATTR1 [ — 23.  Are write checks to be performed?

Yes No
} //

24, Set the write check bit on in the
locate op code in the locate parameters.

(29

Notes for Diagram EF5

20.-21. If this is a Read CCW for a data record or non-replicated index
(or sequence set) record, the normal Read CCW is used. The
Locate argument is updated to indicate a normal read operation.

22.-24, |f write operations are being processed and a write-check is
required, then the write-check bit (IOAWCK) is turned on in
the Locate argument op code.
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Diagram EF6. 1I/0 Manager: Build CCW

LPMB

Fixed block devices (continued):

/O Data Block

LPMBNQBK — I/}

BCB
BUFCBAD 26.
scew
CWSFLAG [ ——— 27.

28.

Move the repliéated read Locate op
code and the replication count into the
locate parameters.

Get the address of the buffer
(for use in step 34).

!

Is a Define Extent CCW or
a Locate CCW being built?

Yes No

!

Find space for the Define
Extent/Locate parameters.

See Diagram EC, Allocate and
find an 1/0 data field.

Return vector:

® Aflocate not successful

- Return

@ Allocate successful

L ———"% 10A0OPCOD
I0AREPCT

R9

= ]

Notes for Diagram EF6

25.

27.-31.

When a replicated index (or sequence set) read is to be done,
the Locate arguments are updated to indicate a replicated read,
and the replication count field is set to the total number of
physical blocks actually used for the imbedded index or
sequence set. {Any blocks wasted after the sequence set are

not included in this value.)

Whenever a Define Extent CCW or a Locate CCW is built
(CWSARGAD), an 8-byte field in the 1/0 Data Block is allocated
for its DASD arguments, and the CCBRPS bit is turned on to
indicate that building of the channel program has started.
(CCBRPS was initially set to O to indicate that a new channe!

program is to be started.)

This 8-byte field is sufficient for a Locate CCW, but a Define
Extent CCW requires 16 bytes, so an additional 8 bytes must be
allocated. Because there is only one Define Extent CCW in a
channel program, and it is always the first CCW, its arguments
are always the first 16 bytes of the 1/0 Data Block (assuming
no allocation error occurs). Register 9 contains the address of
the 8-byte field just allocated, so it must be backed up to point

to the beginning of the 16-byte field.

Licensed Material — Property of IBM
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Diagram EF7. 1/0 Manager: Build CCW

8CB

[B0F mw sTe8_|——0>
ODSTBB 1

|IODLPMB

31.

32,

ces Fixed block devices (continued):
CCBUFLGS — — ——fol 29. Isa Define Extent CCW required?
(Is it the first CCW in the chain?)

Qe

ccs

Turn on the ““first CCW in

A CCBUFLGS

chain’’ switch.

Find another 8 bytes
(contiguous) in the FCDB for
Define Extent.

See Diagram EC, Allocate and
find an 1/0 data field.

Return vector:

® Allocate not successful

SCICP Return

® Allocate successful

|

1/0 Data Block

Back up pointer to start of

D1 10AMASK

Define Extent parameter field
in FCDB 1/0 Data Block, and
build Define Extent parameters.

LPMB

LPMTLBCA

Notes for Diagram EF7

(@)

32. This step builds the Define Extent arguments. |t sets the |/0 mask
field to O (default value), initializes the physical starting biock of the

CA on the device, and sets the block range to the total number of
physical blocks in the CA (not including any wasted blocks at the

end of the CA). The start of the biock range is set to 0.

2238

VSE/VSAM VSAM Logic, Volume 2

10ASTBB

I0ASTDS

I0AENDS

Module
or label

B8DCCW320

ALLDTO00

BDCCW330
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Diagram EF8. I/0 Manager: Build CCW

Notes
33

34.

35.-64.

Module
[:[¢f] or {abel
Fixed block devices (continued): /O Data Block ____
|_BUF (R/W) BBBB _ | 1
10DBBBB [T—————"> 33. [Initialize the Locats parameters. 1 _10A0PCOD BDCCW400
10ABBBB
BDCCWS00
ccw
34.  Move the address of the 1/0 O cowor
Data Block/buffer into the
CCW that was just built.
SCCW Count-key-data devices:
~ IKQIOA
CWSFLAG |~ — ——}of 36 Is this a Format Write (NCKD) p BDCCW200
CCW (DECR function)?
Yes No

for Diagram EF8

This step initializes the fields for the Locate parameters. The

CCW type op code, the block count, and the replication count
fields are initialized to zeros. They will be set during Write/Read
CCW processing. The physical block number of the first block

to be processed by this Locate is then placed in the argument field.

The 1/0O argument address obtained in step 26 (for the buffer) or
steps 28-32 from the 1/0 Data Block allocation {in R9) is

placed in the CCW argument field, and the offset in the CCW
block is updated to point to the next available CCW position.

CWSFLAG settings in the CCW skeletons for CKD devices are
listed below. See the CCW skeleton DSECT description in Section
5: Data Areas for explanation of the bit settings,

CCW Type Flag Names E
Seek " CWSIVLR,CWSARGAD,CWSNOOPT 51
Search |D Equal CWSARGAD 10
Set Sector CWSRPS (in CWSFLAGC) 80
TIC CWSASTER 08
Write Count CWSARGAD,CWSDECR,CWSNOOPT 13
Write Data 1* CWSBFADC,CWSINCR 24
Write Data 2" CWSBFADC,CWSINCR,CWSIVLR 64
Read Count CWSPLHAD 80
Read Data CWSBFADC,CWSINCR 24
Read Back Check**  CWSBFADC,CWSINCR 24

Licensed Material — Property of IBM

*Write Data 1 is the second part of the Format Write (CKD) CCW
set and follows the Write Count CCW. The Write Count CCW
is data chained to the Write Data CCW.

Write Data 2 is the CCW skeleton used for updating an existing
DASD record.

**The Read Back Check CCW is a Read Data CCW with the SKIP
bit on.

NOTE:

@ The Search ID Equal — TIC CCW skeletons are processed as a
pair of CCWs and must be in the same CCW block.

® The Read Count and Read Data CCW skeletons are processed
as a pair for replicated reads, but they need not be in the same
CCW block. The Read Count CCW only reads the CCHH field.

® The Write Count and Write Data CCW skeletons are processed
as a pair for format write operations, but they need not be in
the same CCW block.

® The Set Sector CCW skeleton is preceded by a Seek CCW, They
are processed as a pair and are always in the same CCW block
because they are the first two CCWs of any new channel program
for RPS devices.
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Diagram EF9. 1/0 Manager: Build CCW

ccw Count-key-data devices (continued): Module

ccBLCCwB j)l 36.  Isthere a CCW in the last CCW
CCBCCW block in the chain?

N Y
CCcw .0 *

FCBOFSET Nl

FCBCHAIN :ﬁ 37.  Find the last CCW block in the BDCCW210
CCcwWoP I~ chain containing the last CCW buiit.

™ 3s. Is the last CCW in the chain a BDCCW230
TIC CCW?

ies No ‘

39.  Find the search argument in the
FCDB for its associated Search
ID Equal CCW.

See Diagram EC, Allocate and ALLDTO000
find an 1/0 data field. 4/Q Data Black,

40.  Setthe R of the CCHHR to ">  I0AR BDCCW240
point to the previous record
for a format write.

Notes for Diagram EF9

35.-40. When the Write Count of a Format Write CCW sequence is being
’ processed, the previous CCW is checked for a TIC op code. If
the Write Count is the first CCW in a new CCW block, the CCW
block chain is searched until the block preceding the current
block is found, and the last CCW in the preceding block is checked
for a TIC op code.

If the previous CCW is a TIC CCW, the Search ID Equal argument
in the 1/0O Data Block is set to search on the ID field of the
record preceding the current record that is to be written.

If the previous CCW is not a TIC CCW, then it has already been

set up to write the record preceding the record to be written,
and orientation has been established.
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Diagram EF10. 1I/O Manager: Build CCW

Scew Count-key-data devices (continued):
CWSFLAG —_—— 41, Is this a Seek or Write-Data
(non-format write) CCW (IVLR
\ \ function)?
\ Yes No
\
\ N
\42. Invalidate the R of the CCHHR.
BCB 43, s this a Read, Write, or Write-Check
CCW, or is it the Write-Data portion
[ BUF (RIW) LPMB | ?f a :‘orr)n?at Write (WCK) CCW (BFADC
|ODLPMB unction
|_BUFBKST (R/W) _| Yes No
10DBKSTI
BUFCNO!
BUFCBAD "3 44. Setthe CCW count field and the
correct buffer address for the data
LPMB field of this CCW, and decrement
the ““number of physical blocks
remaining”’ indicator for the next
LPMBLKSZ pass (if any).
LPMBPBCI

PLH

-

PLHWAREA

ccw

CCWCNT
CCWARG

BCB

QO

Notes for Diagram EF10

41,42,

43.-44.

If the current CCW is a Seek CCW or a Write Data CCW, the R byte
(WKAR) in the PLHWAREA is invalidated for the next Write/Read
CCW. This forces a Search ID Equal — TIC CCW sequence to be
built. (Write Data CCWs must be oriented by a Search CCW.)

If the CCW being processed is a Write/Read CCW (or a Write Data
from the Write CKD), then the CCW count field is initialized
with the physical blocksize, and the position in the buffer to be
used as /O argument address (BUFCNOV) is determined and
saved in register 9. The ““number of physical blocks to write’
(BUFBKSTW) indicator is decremented by one. (This value is
normally one except when writing replicated index records or
when doing preformat writes.)

Licensed Material — Property of IBM

BUFBKST (R/W)
b — e — —
IODBKSTI

BUFCNOI

Section 2. Method of Operation

Module
or label

BDCCW250

BDCCW300
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Diagram EF11. I/0O Manager: Build CCW

sccw

CWSFLAGC

CWSFLAG
— N
AN

ANRN
NN

\ N

\
\
\

sccw

CWSFLAGC - — — JF

Count-key-data devices (continued):

= o = -1 45, s this a Set Sector CCW (RPS

function)?
No VYes

46. s this a Seek, Search |ID Equal,
or Write Count (of a CKD) CCW
(ARGAD function)?

\ Yes No

47. s this a Seek or Write Count
(of a CKD) CCW (NO OPT
function)?

No Yes

48, Find the search argument in
the 1/0 Data Block for the
previous Seek or Search 1D
Equal CCW in the current
CCW chain.

See Diagram EC, Allocate
and find an |/0 data field.

r 49, Is this a Set Sector CCW
(RPS function)?

}

!

!

Yes No -@

Notes for Diagram EF11

D

45.-53. |f a Set Sector or a Search D Equal CCW is being processed, the

last 1/0O Data Block arguments are located.
CCW, the device type code is placed in the

For a Set Sector
1/0 Data Block

(10ASEC) for the SECTVAL (SVC 75) function.

For a Search |D Equal CCW following a Seek (Set Sector) CCW,

the R field in the |/O Data Block is update
ID Equal CCW is for the same track as the

2242 VSE/VSAM VSAM Logic, Volume 2

d, when the Search
Seek CCW.

Module
or {abel

BDCCW400

8DCCW410

ALLDTO00

BDCCW420
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Diagram EF12. I/0 Manager: Build CCW

BCB

LPMB

BUF (R/W) LPMB

10DLPMB

Count-key-data devices (continued):

LPMBDTF

A 60.

1/0 Data Block

10OAHH

I0AR

PLH

PLHWAREA

51.

52,

53.

Get the sector value.

:

Is the track number for the
current CCW the same as for
the previous CCW?

Yes No

!

Is the R of the CCHHR valid?

No Yes

!

Update the R of the CCHHR to
the R of the current CCW,

!

!

——"X I0ASEC

/O Data Block

1/O Data Block

~>{10AR

Licensed Material — Property of IBM

Section 2. Method of Operation

Module
or label

BDCCW430
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Diagram EF13. 1/0 Manager: Build CCW

PLH

Count-key-data devices (continued):

PLHWAREA

WKASEEK

BCB LPMB

BUF (R/W) LPMB / LPMBLKSZ
fr c—
|IODLPMB

sccw

CWSFLAG

R11

[ )

Notes for Diagram EF13

54,

65.

| #56.

67.

1/Q Data Block

Allocate space in the 1/0 Data

) 10AsEEK

Block for the Seek, Search ID
Equal, or WCKD arguments.

See Diagram EC, Allocate and
find an 1/0 data field.

Return vector:

® Space not allocated

sl Return

® Space allocated

!

Set the MBBCCHHRKDD in the
new |/O data field of the 1/0
Data Block.

Is this a TIC (*-8) CCW
(ASTER function)?

Yes No

I0AKEY

I0ADATA

10ASEC

R9

Get the address in the CCW

block for the previous CCW
{Search ID Equal).

54.-65. |If a Seek, Write.Count, or a Search ID Equal CCW (which does not
follow a Seek CCW to the same track) is being processed, a new
1/0 argument field is allocated in the 1/0 Data Block. The
MBBCCHHRKDD field {K=0) is initialized with the DASD address

for the CCW and the physical blocksize.

66.-57. If a TIC CCW is being processed (Search 1D Equal — TIC sequence),
R9 is set to the address of the TIC CCW. !t will be adjusted to
point to the Search ID Equal CCW (see description of CWSASTER

bit in CCW Skeleton).
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Module
or label

B8DCCWA440

ALLDT000

BDCCW450

BDCCWS00
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Diagram EF14. 1/0 Manager: Build CCW

sccow

CWSFLAG [~ —— —

BCB

BUFVCCHH

Count-key-data devices (continued):

1o 68. Is this a Read Count CCW for
replicated index read (PLHAD
function)?

59.  Set the data address to read

SCCW

CWSFLAG e e

BCB

BUF (R/W) SEEK

IODSEEK

the count field into the BCB.

- 61. s this a Read, Write, Write-Check,
or Write Data (of a WCKD) CCW

(INCR function)?

2 62.  Update the DASD address

BUF (R/W) LPmB

I0DLPMB

(CCHHR) in the BCB.

See Diagram EP, Update the
DASD Address.

:s No

R9

ccw

60.  Store the address of the 1/0 area.

D ccwop

ﬁs No

Notes for Diagram EF14

68.-69. |If a Read Count CCW is being processed (for replicated index or
sequence set), R is initialized to point to the BCB (BUFVCCHH)
50 that the count field can be read into the BCB.

60. The I/O argument address obtained in step 44 (for the buffer) or
steps 54-59 from the 1/0 Data Block allocation (in R9) is placed

in the CCW argument field.

62.-63. The Update DASD Address routine increments the CCHHR in the
BCB to point to the next sequential record, and the R byte
(WKAR) in the PLHWAREA field is incremented by one.

Licensed Material — Property of IBM

CCWARG

Section 2. Method of Operation

Module
or labet

BDCCW600

BDCCW610

BDCCW700

INCROOO
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Diagram EF15. I/0 Manager: Build CCW

PLH Count-key-data devices (continued): PLH 3'1‘331‘.'
[ PLAWAREA _ 1]
WKAR —> 63.  Update the R of the CCHHR in ———ry PLHWAREA
the PLH. WKAR
cce .
Both CKD and FBA devices: cow
CCBLCCWB BDCCWB800/
™ 64,  Get the CCW block and update the ———>{ FcBOFSET BDCCWS10
oW offset to point to the next available
CCW position. Store the offset value
into the count field of the NOP CCW,
FCBOFSET and point to the next skeleton CCW.

Notes for Diagram EF 15

64. The offset in the CCW block is used as the count field for a NOP CCW
at the end of the CCW chain. This is done so that the 1/O Error
Handler (IKQIOB) can process both CKD and fixed block devices.

The pointer to the current CCW skeleton is incremented by 11
to point to the next CCW skeleton (if any) that may be associated
with the current CCW skeleton.
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Diagram EG1. 1/O Manager: Build Channel Program

Fixed block devices*  S(3)

Count-key-data devices *

BCB 2. Initialize current DASD starting
address to X'FF'.
BUFBKST (R/W) N 3 H h d b f CCW
—————— 3. ave the required number o s
|0DBKSTI been built (based on the number
of Cls)?
Return
BHD No Yes >
BHDCCBCH > 4. Does a CCB exist for this
channel program?
Yes No(ckp)*  mmmmp(2)
ccs
No (fixed block)*-(::)
ccscomi -~ —
COBSYMU ~ — -5 Has the CCB been formatted?
N < No  Yes (CKD)* -()
scs g ‘ Yes (fixed block)*mumm(21)
BUFCUR (RW) U|— — —|— * 6. Can th:s CcCB bg u(sled;gr the
e —— current request s this
I0DCURU request for the same device?)
Yes No (CKD)* -@
No (fixed block)’-@

1. Save return address. ~

A\

Notes for Diagram EG1

3.

The return to the user is not taken the first time through this
routine.

The value referenced by IODBKSTI is either 1 {as set by RBA
convert) or the value computed in step 31 of Diagram EA: |/0
Manager Mainline. This value controls how many CCWs are buiit
for the buffer being processed during this pass through BLDCP.

. The first time this routine is called for a given set of buffers, no

CCBs, CCWs, etc. will have been built.

On succeeding passes, at least one channel program will have been
started, and processing continues at BLDCP020.

. |f a CCB, CCW, etc. group has been completed and 1/O started for

some of the buffers in the set being processed (that is, for one CA},
then bit CCBERROK in CCBCOM1 will be set on, and processing
continues at BLDCP080.

. A test is made to see if the buffer being processed is associated with

the non-formatted CCB tested in step 5.

Licensed Material — Property of IBM

Section 2. Method of Operation

Module
or label

PLH IKQIOA/
1KQI0C
8LDCP000

PLHWAREA
| WKABDC14
/ WKASEEK

BLDCPO10
BLDCP020

*IKQIOA contains all CKD 1/0 Manager code, and
1KQIOC contains all FBA 1/O Manager code.
Consequently, CKD vs. FBA decisions do not
appear in the actual code. The “decision” is
shown in the HIPO for convenience in
documentation only.
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Diagram EG2. 1/O Manager: Build Channel Program

7.  Find the last group of 1/0 Data
Block address arguments (in the
1/0 Data Block) for this CCB.

See Diagram EC, Aliocate and
find an 1/O data field.

Fixed block devices*

Count-key-data devices”

}

For count-key-data devices:

v 8. Are all the control blocks in

1/ Data Block . - the block pool used?
- L0
I0ADATA |~ Jo Yes (&7
I0ABB
\ \
~.
™ 9. Is the CA address for this
v CCW in the same CA for
BCB this CCB?
/
yd Yes No

BUF (R/W) SEEK

10. Restore the current CA CKD

7 address and number of allo-
/O Data Block / ) cated blocks used.
I0ASEEK /

Module
or label

ALLDTO000

*IKQIOA contains all CKD 1/0 Manager code, and
{KQIOC contains all FBA 1/0 Manager code.
Consequently, CKD vs. FBA decisions do not
appear in the actual code. The ‘‘decision’ is
shown in the HIPO for convenience in
documentation only,

BLDCPO30

PLH

D|_PLHWAREA _|

IOADATA }

Notes for Diagram EG2

7.

2.248

If the buffer being processed is associated with the non-formatted
CCB tested in step 5, a search is made of the |/O Data Block
(FCDB) for the last arguments stored in the block (during step
62 or 63). These arguments are: the number of allocated control
blocks used, and the CA DASD address.

If the number of blocks atlocated for the CCB exceeds 31, the
channel program is started and waited for.

. A test is made to see if the buffer being processed is for the CA

associated with the CCB (tested in step 5). If it is for that CCB,
the CA address and the number of ailocated blocks used are saved
in the PLH for use in building the CCW(s) for this buffer.

| weaseek
WKABLKS

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



Diagram EG3. I/O Manager: Build Channel Program

CCB

Count-key-data devices (continued):

L

CCBNCCB

> 11,

BCB

BUFVCCB

BUF (R/W) BB

Notes for Diagram EG3

- 13,

12.

Is there another CCB in the chain?

—@

Is there a CCB assigned to this BCB?

No  Yes
!

Set the number of allocated blocks
used to zero (in the PLH), save the
current CA BBCC address, and get
a new CCB.

No  Yes

See Diagram EB, Allocate a
control block.

Return vector:

® No control block available

® Control block available

PLH

PLHWAREA

@)

11. If the CA address of the buffer being processed did not match the
CA of the CCB (tested in step 5), the next CCB (if any} in the chain

is checked to determine if it can be used for the buffer.

12. This step tests whether the buffer, for which no CCB can be found
in the CCB chain, has a CCB assigned to it. The buffer has its CCB
address stored in it (BUFVCCB) whenever a “/piggy-back” 1/0 operation
is performed. (A "'piggy-back’’ operation occurs when one buffer is
used for both writing and reading in the same channel program. The
contents of the buffer are first written out, and then data is read into

it during the same 1/0 operation.)

If the buffer has a CCB address stored in it, then the read address is
in a different CA then the write address, and the read is not handled
in the same EXCP/WAIT operation.

13. If there is no CCB associated with the buffer being processed, the PLH
is reinitialized with the CA address of this buffer, and the ‘‘number
of allocated blocks in use” counter is set to zero.

The allocate block routine is calied to get a 84-byte block to be used
as a CCB for the buffer. If no block is available, an EXCP and WAIT
are issued for the current set of channel programs to free the control

blocks currently in use.

Licensed Material — Property of IBM
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Module
or label

BLDCP040

BLDCP100

ALLBKO000
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Diagram EG4. 1/0 Manager: Build Channel Program

For fixed block devices:

/O Data Block

|BUF (R/W) STBB |~
10DSTBB

/0 Data Block

I0CDATA

ccs

AN

CCBLDATB

R9

I

{OCDATA
|10CSTBB N
~N
~
N
BCB “a
- -+*
-

\\
A\

—_— e — A= 14,

Are all the control blocks

in the block pool used?
w—(57)

No Yes

Is the CA block address for this
CCW in the same CA for this CCB?
Yes No

Restore current CA block address
and number of allocated blocks used.

Is the temporary save area the
first entry in the I/0 Data Block?
No Yes

i

Reset the 1/0 Data Block offset to
the entry preceding the temporary
save area.

\

o

Notes for Diagram EG4

14,
15.-16.
17.

18.

2.250

See note for step 8.
See note for steps 9-10.

After the data in the temporary save area in the 1/0 Data Block
is obtained, the save area is available for reuse, and the offset is

repositioned to reflect the available space.

This must be done because if the next “‘allocate” function is a
“find,” the correct arguments must be obtained (not the data in
the temporary save area). When the temporary save area is the
first entry in the |/0 Data Block, then the data block must be
dequeued and the control blocks and offset restored to indicate

the last entry in the previous block.

This step backs up the offset in the 1/O Data Block (because the
save area is not the first entry) and clears the indicator {in
FCBALI) so it no longer indicates that the previous call to

ALLDT was for a temporary save area.

VSE/VSAM VSAM Logic, Volume 2

T—o

PLH

PLHWAREA

WKASTBB

WKABLKS

1/Q Data Block

FCBOFSET

Module
or label

IKQI0C
BLDCP030
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Diagram EGS. 1/0 Manager: Build Channel Program

1/O Data Block

Fixed block devices (continued):

IR

FCBCHAIN

CCB

e

v

CCBNCCB

BCB

BUFVCCB

Notes for Diagram EG5

19.-20. The block allocated for the temporary save area points to the

previous block used. Therefore the pointer is saved in the CCB,
and the pointer field is cleared. The temporary save area block
is returned to the list of available control blocks.

21.
22,

See note for step 11.
See note for step 12.

Licensed Material — Property of IBM

> 19,

20.

> 21,

Get the chain pointer to the
previous /O Data Block, insert
it into the CCB chain pointer,
and clear the chain pointer in
the temporary save area.

Reset (decrement) the “control
blocks used’” counter to its
previous value.

Deallocate the temporary
save area.

See Diagram El, Deallocate
a control block.

—(37)

Is there another CCB in the chain?

No Yes

Is there a CCB assigned to this
BCB?

Yes No

CCB

A O ——

!

!

CCBLDATB

/O Data Block

FCBCHAIN

PLH

PLHWAREA

WKABLKS

Section 2. Method of Operation

Module
or label

BLDCP040

ALLBK300

BLDCPO50

BLDCP100
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Diagram EG6. 1/O Manager: Build Channel Program

Module
Fixed block devices (continued): " o label
BCB LH
,g 23.  Set the number of allocated blocks
| BUF (R/W) STBS | ——""‘1 used to zero (in the PLH), save the ~~,| PLHWAREA |
|ODSTBB ”"-l current CA block address, and get | WKABLKS
a CCB block. ~ WkasTBB |
See Diagram EB, Allocate a ALLBK00O
control block.
Return vector:
® No control block available
oLH
: ® Control block available _PLHWAREA _|
BHD [ole:] WKASVCCB
N\ i cCB CCB
NCCB 24,  Search CCB chain, add new CCB
bt CCBNG to the end of the chain, and save _":_:> [ cceNCeB P I ]
address of next-to-last CCB (in PLH).
BLDCP110
8cs
CCB
BUFCUR (RW) U ~>25.  Place the device symbolic unit in
ODCURD gllgcr:(ew CCB, and get a fix list —————">| ccesYMu
See Diagram EB, Allocate a ALLBKO0OO
control block.
Return vector: )
® No control block available
® Control block available

@

Notes for Diagram EG6
23. See note for step 13.

24.-25. If a block is allocated, it is added to the end of the CCB chain,
the symbolic unit field is initialized, and the address of the CCB
that points to the new block (or its BHD) is saved in the PLH.

In step 25, a Fix List is not obtained if execution is on a S/370.

NOTE: The address of the CCB that points to the new CCB is
saved for the purpose of backing out of the chain whenever a Fix
List, CCW block, or /O Data Block cannot be initially allocated.
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Diagram EG7. 1/0 Manager: Build Channel Program

26.  Save the address of the Fix List
(in the CCB), and set the Fix
List end-of-chain indicator.

27.  Get a new CCW block.

See Diagram EB, Allocate a
contro! block.

Return vector:

® No control block available
s 55)

® Control block available

}

28. Save the addresses of the last
CCW block and the beginning
of the first CCW slot in the CCB.
Put an entry in the Fix List
for the CCW block.

See Diagram EN, Make a Fix
List entry.

AL_—_'_) CCBHFXL

= | Fxisa

ccB

FXL

FXLNFXL

CCB

CCBLCCWB
CCBCCW

FXL

FXLEA
FXLCP

Notes for Diagram EG7

26.-30. A Fix List is allocated for the new CCB and initialized to
indicate that it is the last Fix List in a Fix List chain. Next, a
CCW and an |/0 Data Block are allocated, and entries are made
for them in the Fix List. Pointers to the Fix List, CCW, and
1/0 Data Block are stored in the CCB.
If a Fix List cannot be allocated, 1/0 is performed to free the
currently allocated control blocks for reuse.

Licensed Material — Property of IBM
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Module
or labet

BLDCP130

BLDCP140

ALLBKO000

BLDCP150

FXL000
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Diagram EG8. I/0 Manager: Build Channel Program

Module
or labe!
29,  Allocate an |1/0 Data Block
for the |/0O DASD address BLDCP160
arguments.
See Diagram EB, Allocate a ALLBK000
control block.
Return vector:
® No control block available
® Control block available
‘ FXL
30.  Save the address of the /0 BLDCP170
Data Block, and make an entry .
for it in the Fix List. > Fxusa
FXLEA
See Diagram EN, Make a Fix EXLCP FXL000
List entry.
P 31.  Is the buffer to be used for a BLDCP200
BCB N
A read operation?
~ .
BUFFLAG1 < Yes No (CKD)
~ No (fixed block)* *IKQIOA contains all CKD 1/O Manager code, and
~N tKQIOC contains all FBA 1/0 Manager code.
\ Consequen;:ly, CKI:l) vs. FB;;_\hdecisiona do not
appear in the actual code. The ‘‘decision’’ is
s2. Is ?he buffer. to be used for a shown in the HIPO for convenience in
write operation? documentation only.
Yes No (CKD)*
No (fixed block)‘

Notes for Diagram EG8

31.-32. These steps determine if the buffer is to be used for both a
write and read /O operation (“’piggy-back” 1/0).
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Diagram EGY. 1/0 Manager: Build Channel Program

BCB,

BUFvVCCB

*1KQIOA contains all CKD 1/O Manager code, and
IKQIOC contains all FBA /O Manager code.
Consequently, CKD vs. FBA decisions do not
appear in the actual code. The ‘“decision’’ is
shown in the HIPO for convenience in
documentation only.

ccB

> 33. is there a CCB assigned to the

buffer?
No Yes

!

34.  Assign the current CCB to the
buffer, and indicate a ‘' piggy-back’
(read/write) request in the CCB.

Count-key-data devices”

i

Fixed block devices®

36. Isthe CCB.in the BCB (assigned
to the buffer) the same as the

CCBUFLGS

Notes for Diagram EG9

current CCB?
Yes (fixed block)*
Yes (CKD)* mmmp(22)
No
Fixed block devices:

T>36.  Has creation of a CCW string

been started for this CCB?

No Yes

:

33.-34. A CCB is assigned to the buffer (if one is not already assigned),
and the bit CCBUERR is set to indicate that this buffer can be
used for a “‘piggy-back’’ operation. This occurs during the write

pass for building the channel program.

35. I1f a CCB for a write is already assigned to the buffer, it is
compared to the CCB (for a read) currently being processed for
this buffer. If they do not match, it means that the write and
read do not apply to the same CA (or cylinder). Therefore the
buffer cannot be used for both writing and reading in the same
CCW chain (*'piggy-back’” 1/0). 1/0 is executed for all writes
and any existing reads in the current CCB chain.

NOTE: This condition can occur only if the BCB has previously
been processed for a write operation and is to be used for a read
operation also. For CKD devices, this occurs on a cylinder
boundary because the DASD file protect feature inhibits cylinder-
switching seek operations in the middle of a channel program.

36.-37. The first time a CCW string is started for a CCB, a Define Extent
CCW ‘must be built. The CCBRPS bit in CCBUFLGS indicates

the beginning of a new CCW string.

A Locate CCW is built after the Define Extent CCW. If the
Define Extent CCW was not built (due to lack of control
blocks), the current chain of CCBs will be EXCPed (or started
for 1/0) to free any allocated control blocks for reuse.

Licensed Material — Property of IBM

BCB

BUFVCCB

CCB

CCBCOM1
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Module
or label

BLDCP210

IKQloC
8LDCP300
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Diagram EG10. 1/0 Manager: Build Channel Program

Module
SCCW Fixed block devices (continued): or label
[ ) .
SCCWDEX > 37.  Point to the Define Extent BLDCP310
CCW Skeleton, and build a
Define Extent CCW.
See Diagram EF, Build CCW. BDCCWO000
Return vector:
® CCW not built
BCB
® CCw buitt
| BUF (R/W) BBBS | 38.  Find the last group of I/0 BLDCP320
|I0DBBBB block address arguments saved
\ for this CCB (in 1/0 Data Block).
N N See Diagram EC, Allocate and ALLDTO000
/O Data Block \ find an 1/0 data field.
| [839.  isthiscl contiguous to the BLDCP330
10ABBBB },/Mf? previous CI?
B ' ‘
I0ABLKCT Yes No @
PLH /'40. Are reads being processed?
»”
Yes No
PLHWAREA | - -
wKAlomMsw |~

Notes for Diagram EG10

38.-41.

2.256

During Write/Read CCW processing for fixed block devices, the
last set of Locate arguments for this CCW chain are found to
determine if the new Write/Read CCW can be added to the

end of the current CCW string, or whether a new Locate CCW
must precede the Write/Read CCW.

A Locate CCW is required if Write CCWs are being processed,
and if the Cl for the current buffer does not physically foliow
the Cl associated with the last Write CCW in the chain.

If a Read CCW is being processed, a Locate CCW is required
when the Cl is not contiguous to the Cl of the previous Read
CCW, or if the previous CCW was a Write CCW (even when the
Clis are contiguous).

VSE/VSAM VSAM Logic, Volume 2
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Diagram EG11. I/O Manager: Build Channel Program

1/0 Data Block Fixed block devices {continued):

10AOPCOD — — - {41,

ccB

CCBLCCWB D42,
scow

SCCWLOC 43.

Does the last Locate parameter
field contain a read operation code?

No Yes -'

|

Locate the previous CCW, and
turn off the data chaining switch
in the previous CCW,

Point to the Locate CCW skeleton,
and build a locate CCW,

See Diagram EF, Build CCW.,

Return vector:

® Locate CCW not built Smm(5?)

® | ocate CCW built

i

ccw

2| CCWFLAG

Notes for Diagram EG11

42. When a Locate CCW follows a Write/Read CCW, the data chaining
switch is turned off in the Write/Read CCW to prevent an |/O error.

43. This step builds the Locate CCW. If the Locate CCW is not built
(due to lack of control blocks), the current chain of CCBs is EXCPed

(or started for 1/0) to free the current blocks for reuse.

Licensed Material — Property of IBM
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Module
or label

BLDCP400

BLDCP410

BDCCWO000
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Diagram EG12. I/0 Manager: Build Channel Program

Notes for Diagram EG12

&)

44.-46. If the buffer being processed is for a ‘piggy-back’’ read
operation, and if its CCW is the first Read CCW in the CCW chain,
then a Head-Switch Seek CCW is forced into the CCW chain
before the Read CCW is built. This is done for error retry

during IKQIOB.

A CCW chain performing ‘piggy-back’’ 1/0 operations is split
into the write portion and the read portion; each part is
separately executed. Therefore, the read portion must start
with a Seek CCW. (IKQIOB sets it to a “‘long seek” during

retry.)

47.-48. Initially, a Seek CCW is required at the start of the CCW string,
and the WKAHH field in PLHWAREA is set to X'FF' during

BLDCP initialization.

After the first Seek CCW (or “piggy-back’’ Seek CCW) is to be

Module
ccB Count-key-data devices: or label
cCBCOM1 — — e d 44, Is thisa ’.'piggy-back“ IKQIOA
(read/write) CCB? BLDCP300
Yes  No -
PLH .
| PLHWAREA | |-+ 45,  Are reads being processed?
— —
WKAIOMSW Yes No
ccB .
1w 46. s this the first CCW for the
cosrocon  +—— read CCW chain?
No Yes
PLH .
47, Is the track number for the BLDCP310
| PLHWAREA _ f"7 current buffer the same as
WKAHR — A for the previous CCW?
, /] No  Yes
PLH
B8CB / .
/ L > 48, Lgli’t:]lii:% :?:e:rack address - PLHWAREA _ | BLDCP320
BUF (R/w) seek| =17 ' WKAHH
I0DHH
|- 49. Is this the first CCW of a
ccB A -1 new channel program?
-~
CCBUFLGS |~ s Mo — @

built, WKAHH is set to the current head number. Whenever the
head number of the CCW to be built differs from that of the
previous CCW, a Head Seek CCW is inserted into the CCW chain
before the Write/Read CCW is built.

49..50. The CCBRPS bit was set to zero initially so that the first CCW
in each CCW string will be a Seek CCW.
2.258 VSE/VSAM VSAM Logic, Volume 2
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BCB

BUF (R/W) SEEK

IODFLAG

SCcew

Count-key-data devices (continued):

50.

—61.

SCCWRPS

52.

1/O Data Block

IOADATA

IOASEC

3CB

BUF (R/W) SEEK

10DR

Notes for Diagram EG13

51.-64.

63.

"> 54,

Turn on the “new channel
program started”’ indicator.

mm—p(55)

I's this an RPS device?

Yes No

|

Point to the seek and set
sector CCW skeletons, and
build them.

See Diagram EF, Build CCW.

Return vector:
® CCW not built

® CCW built

|

Find the last group of 1/0
Data Block address arguments
for this.CCB (saved in the

1/0 Data Block).

See Diagram EC, Allocate and
find an 1/0 data field.

Get the sector values, issue a
get sector value SVC (SVC 75),
and store the sector value in the
1/0 Data Block.

Diagram EG13. I/0 Manager: Build Channel Program

CCB

2| _CCBUFLGS

Modute
or label

BDCCWO000

8LDCP330

ALLDTO000

BLDCP400

/0 Dta Block __

-

———— | I0ASEC

D

If the IODRPS bit in the BCB indicates an RPS device, a Seek
CCW, followed by a Set Sector CCW, is built. The blocksize,
record number, and device type are obtained, and the RPS
sector value is obtained from the SECTVAL (SVC 75) routine.

Licensed Material — Property of IBM
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Diagram EG14. 1/O Manager: Build Channel Program

CCW Count-key-data devices (continued):
SCCWSK L) 55.  Point to the seek CCW skeleton,
and build a seek CCW.
See Diagram EF, Build CCW.
Return vector:
® CCW not built
® CCW built
BCB Le 56.  Can any record on the track be
e 1 used (replicated index read)?
BUF (R/W) SEEK -
| BUF (R/W) SEEK | No  Yes
10DR ~
\ '
SR
V’ 67.  Is the correct record number
PLH set up to be read?
7
PLHWAREA 7 No Yes
|_remAnEA 4
WKAR

E®)

Notes for Diagram EG14
65. If the device is not an RPS type, only a Seek CCW is buiit.
66. If this is a replicated read operation for an index (or sequence set)

record, the R number is not used because any record on the track can
be read.

67. A SIDE-TIC is required before building the first Read CCW in the
chain, or when the Read CCW to be built is for a record that is not
contiguous to the record to be read by the preceding Read CCW.

Module
or label

BLDCP420

B8DCCWO000

BLDCP430
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Diagram EG15. 1/0 Manager: Build Channel Program

SCCW

Count-key-data devices (continued):

SCCWSRH

BCB

BUF (R/W) SEEK

68, Initialize to read the correct record

BCB

BUFCBAD

\

Notes for Diagram EG15
68. Thisstep determines whether a Search ID-TIC CCW sequence is
required. A Write Data CCW always requires a Search ID Equal-TIC
sequence or the start of any Write/Read CCW sequence in the

59.

CCW chain.

on the track, point to the SIDE-TIC
CCWs.

See Diagram EF, Build CCW.
Return vector:

® CCW not built

® CCW built

CCW skeleton, and build the SIDE-TIC

PLH

e

:759. Make an entry in the Fix List for

the buffer currently being processed.

See Diagram EN, Make a Fix List
Entry.

Return vector:
® Fix List entry not made

® Fix List entry made

@

The WKAR fieid in the PLHWAREA is updated to contain the
record number of the CCW to be built. WKAR is set to X'FF’
whenever a Seek CCW is built, or to X'00’ when a Write Data CCW

is built.

For the Read, Write Check, and Write CKD CCWs, WKAR is set to
the next record number to be read after the CCW is buiit.

An entry is made in the Fix List for the buffer currently being
processed. The entry is made before the Write/Read CCW is built in
case a control block is needed to extend the Fix List to accommodate

the entry .

If an entry is not made in the Fix List, 1/O is started for the current
chain of CCBs. There is no impact because the CCWs for that buffer

have not been built yet.

Licensed Material — Property of IBM

FXL

————>| FxLsA

FXLEA

FXLCP

Module
or label

BDCCWO000

IKAIQA/
IKQIOC

BLDCP440/
BLDCP420

FXLO0O
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Diagram EG16. 1/O Manager: Build Channel Program

)

Notes for Diagram EG16

60.

61.-63.

2.262

The Write/Read CCW is now built. The pointer to its skeleton
was passed by the 1/0 Manager Mainline in register 15 (steps 41
and 60 of Diagram EA).

If the CCW was not built (due to lack of control blocks), 1/0

is performed for the current chain of CCBs to free existing
control blocks for reuse. ’

A temporary save area is obtained from the last /O Data Block
(FCDB) associated with this CCB. The save area is used to save
the CA and the number of allocated blocks used by this CCB
because the next buffer to be processed may be for another CCB.

If space cannot be found for the save area {due to lack of control
blocks), 1/0 is performed for the current chain of CCBs to free
existing control blocks for re-use.

VSE/VSAM VSAM Logic, Yolume 2

Module
60. g(u:w the write/read (function) B:l;:::;o /
s.
BLDCP430
See Diagram EF, Build CCW. BDCCW000
Return vector:
® Function CCW not built
® Function CCW built
61.  Allocate space in the |/0 Data BLDCP460/
Block to save the current 1/0 BLDCP440
address and the number of
allocated control blocks used
for this CCB.
See Diagram EC, Allocate and ALLDT000
find an 1/0 data field.
Return vector:
® Allocate not successful
® Allocate successful
(CKD devices)*
® Allocate successful
fixed block devices)*
( c vices) *|KQIOA contains all CKD 1/O Manager code, and
IKQIOC contains all FBA 1/0 Manager code,

Consequentiy, CKD vs, FBA decisions do not appear
in the actual code. The “decision” is shown in the
HIPO for i in d ion only.
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Diagram EG17. 1I/0O Manager: Build Channel Program

PLH

For fixed block devices:
PLHWAREA ~62.  Save th t CA block
e T = - . ave the curren [e]ol
WKASTBB =
=

WKABLKS blocks used for this CCB.

address and number of allocated

1/O Data Block

10CSTB8

===>{ IOCDATA

/O Data Block

See Diagram El, Deallocate a
Control Block.

PLH
For count-key-data devices:
| _PLHWAREA _| > 63.  Save the current CA block
WKASEEK %" address and number of allocated
™ A'B'LES‘ - blocks used for this CCB.
) 2)
CcCB
/ #> 64.  Deallocate the CCW block.
ccaLcows / See Diagram El, Deallocate a
CCBHFXL \ Control Block.

:> 65.  Deallocate the Fix List block.

~ I0ASEEK
IOADATA

Notes for Diagram EG17

64.-71.

These steps are entered at various points when no more control
blocks are available for creating a CCB, CCW, 1/0 Data Block, or
Fix List.

If a lack of available blocks is detected during initial setup of the
CCB, the CCB is removed from the CCB chain, and all control
blocks associated with it are returned to the control block queue
free list.

If a lack of available blocks is detected at any other time, the
partially built channel program currently being processed is
EXCPed. Later, another channel program is built to complete
1/0 for the buffer currently being processed.

The EXCP/WAIT is then done for the remaining chain of CCBs
in order to free blocks in use.

Licensed Material — Property of IBM
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Module
or label

IKQIOC
BLDCP450

IKQI0A
BLDCP470

IKAIOA/
iKaloc
BLDCP500

ALLBK300

BLDCP510

ALLBK300
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Diagram EG18. I/O Manager:

Build Channel Program

PLH

N —

WKASVCCB

67.
68.
PLH
PLHSTBCB  |— — =1~ —+ 69,
HD
BHDHFLAG _|™ — |~ —*70.

ﬁ 66.

Clear the pointer to the current
CCB (in the previous CCB), and -
deallocate the CCB, T

See Diagram El, Deallocate a
Control Block.

Issue EXCP.

See Diagram EL, Do EXCPs.
Wait for completion of 1/0.
See Diagram EV, Wait on 1/0.

Is a ““buffer steal”” to be done?

No Yes -®

|

Have the buffers been stolen?

No Yes s> Return

—_

Notes for Diagram EG18

69. If the answer to this step is "'yes'’, then buffers are being stolen from
another task while it is also doing 1/0 Manager processing. The
“buffer steal’’ bit (PLHSTBCB) is turned on by the Buffer Manager
whenever the |/0O Manager is requested to complete the |/O of another
task. PLHSTBCB indicates that buffers are available for the steal.

If the answer to this step is "'no”’, this request to the 1/0 Manager is

for normal processing, not a “‘buffer steal”.

70. This step determines if buffers were stolen during the exit to the

user’s EXCPAD routine.

2.264 VSE/VSAM VSAM Logic, Volume 2

ccs

CCBNCCB

Module
or labe!

BLDCP510

ALLBK300

BLDCPS30

IKQIOD10

1IKQIOD20
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Diagram EH1. I/O Manager: Lock the RSCB ECB

PLH
1.
PLHBSAVE
REGSV11
PLHSTRID | ——
/
7
¥
AMBL RSCB Vs
7
AMBALIST mscestio | 3
-
- -
RSCBGATE |— —
RscBcoM |~ — ),
5.
6.

Get the address of the AMBL, the
string ID of the current PLH, and the
address of the RSCB for the PLH.

Is the string D in the RSCB equal
to the string ID of the PLH?

) Roturn

Yes No

Is the RSCB available?

No Yes (lock it) EEEERP Return R
N\

Is the wait bit posted in the
RSCB ECB?
No Yes

Wait on the RSCB ECB.

Turn off the wait bit in the /4

RSCB ECB.
—(3)

Notes for Diagram EH1

This routine functions like the “'Lock the Block Pool Header" routine
except that the RSCB 1D is tested to determine if it is owned by the
current PLH and is the resource lock for the EXCPAD Parameter List.

Only the owner of the RSCB can lock the ECB.

Licensed Material — Property of IBM

RSCB

RSCBGATE

RSCBCOM

Section 2. Method of Operation

Module
or label

IKQIOD

CLGTEOQ0

CLGTEO10
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Diagram EIl. I/O Manager: Deallocate a Control Block

*Diagrams EF, EG, EV m‘:::
AMDSB
R IKQIOA/
AMDCCWA  f——o>| 1. Get the Block Pool Header and :ﬁ%‘.g%’
i i k d tion.
lock it during control block deallocation ALLBK300/
See Diagram EE, Lock the Block Pool DAL8Ko00
BKPHD Header. AMDLK000
BKPHD
BKPESTBK [ 2  Save the pointer to any free blocks on
the queue, and replace it with the _
pointer to the queue of blocks to be deallocated.- ———>[ BKPFSTEK
FCDB 3. Get the last block in the chain of new blocks
to be deallocated, and place the pointer of - FCDB
P A d
FCBCHAIN old"”’ free blocks into the last block. - \
4.  Release the lock on the Block Pool FCBCHAIN
Header.
See Diagram ED, Unlock the Block ALLBK200
Pool Header.
Return
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Diagram EJ1. 1/O Manager: Dump Control Blocks

Module
or label

IKQIoD
1. Is the entry point a NOP? DEBUG000
Yes No s Return
PLH .
|__PLHBSAVE _ ‘
REGSV11 :)2. Get pointer to AMBL. and calt
IKQDUMP,

Return

Licensed Material — Property of IBM Section 2. Method of Operation ~ 2.267



Diagram EK1. I/O Manager: Unlock the PLH ECB

? *Diagrams EM, ES :,1";:;'.1

IKQIOA/
PLH 1. Clear the test and set (lock) byte. \ PLH :Eg:gg’
DNECB000
e == =} = —=2. s the wait bit on?
PLHECOM PLHECBT

No Yes > Return

‘ / PLHECOM
3.  Post the PLH ECB.

Return

A\V

2268  VSE/VSAM VSAM Logic, Volume 2 Licensed Material — Property of IBM



Diagram EL1. I/0O Manager: Do EXCPs

*Diagrams EA, EG, EV

PLH BHD
| PLHWAREA | BHDCCBCH > 2
WKADBHD
cce
CCBUFLGS
— —* 3.
CCBLCCWB

Notes for Diagram EL1

1.-3. This routine is used for both count-key-data and fixed block devices.
These steps search the CCB chain for any IORBs that have not had
an EXCP issued for them.

Licensed Material — Property of IBM

Call control block dump routine,

See Diagram EJ, Dump Controf
Blocks.

Get the BHD and the CCB that
it points to, s there a CCB?

Yes No -@

!

Has an EXCP already been

issued for the IORB?
— ()

No Yes

Section 2. Method of Operation

Module
or label

IKQIOD10

EXCP000

DEBUGO000

EXCPO10
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Diagram EL2. I/0 Manager: Do EXCPs

cew
4.  For CKD devices, the first CCW

is @ Head Switch Seek CCW.

| ccwor | /‘ - Change it to a Long Seek CCW.

FCBOFSET

Get the last CCW in the chain.
For a Locate CCW (fixed block
devices), change it to a NOP CCW,
For both kinds of devices, turn

AMDSB off the command chaining and

data chaining bits in the last CCW,
AMDLEXCP > 6. Turn on the “IORB EXCPed (or

formatted)” bit, and add 1 to

the EXCP counter.

ccs __ L —»86. Isthe Fix List formatted?

CCBUFLGS |——

No  Yes (1)
CCBHFXL ‘

EXL 7. Get the first Fix List block in the
chain, Move the chain pointer to
the next Fix List block after the

FXLOFST last entry in the block.
FXLNFXL

cCcw

CCWFLAG

n | ccwor

ﬁ

Notes for Diagram EL2

4,

2270

For fixed block devices, the last CCW in the chain is found, and
if it is a Locate CCW (X‘43’), it is converted to a NOP CCW (X'03’).

For CKD devices, the first CCW in the chain is converted from
a Head Switch Seek CCW (X'1B’) to a Long Seek CCW (X'07').

For both device classes, the command chaining and data chaining
bits are turned off in the last CCW,

The bit CCBERROK is turned on to indicate that the IORB has
had an EXCP issued for it. One is added to the EXCP counter
in the AMDSB.

. |f the Fix List has not yet been formatted, the “‘end of Fix List"

indicator (or the pointer to the next Fix List entry in the chain)
is set following the last entry in the Fix List pointed to by the
IORB. (Each new Fix List block was inserted into the chain
between the IORB and the Fix List block it pointed to. The
last Fix List block used becomes the first block in the chain.)

The starting and ending addresses (2 bytes each) are converted to
fullword addresses, adjusted to the beginning and end of their
respective 2K addresses. After the Fix List entries have been
adjusted, the format bit (CCBFIX) is turned on.

VSE/VSAM VSAM Logic, Volume 2

CCB

CcCBCOM1

AMDSB

AMDLEXCP

FXL

FXLCP

Module
or iabel

EXCP020
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Diagram EL3. I/0 Manager: Do EXCPs

FXL
FXLSA -
—> 8.
FXLEA
FXLCP
— -- 9,

Licensed Material — Property of IBM

10.

Convert the 13-bit starting
and ending address into
fullword entries in the Fix

List (based on 2K boundaries).

Is the next entry a pointer to
another Fix List or the “end

of Fix List” indicator?

Yes No
Is it the end of the Fix List?

ias No
Turn on the “Fix List

formatted"’ bit.

Fixed block devices CKD devices

ces

i —— 7T
v ceerix

Section 2. Method of Operation

Module
or label

EXCP100
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Diagram EL4. 1/0O Manager: Do EXCPs

Module
or label

12. Issue an SVC 0 to do 1/0. EXCP200
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Diagram ELS. 1/0 Manager: Do EXCPs

CCB

CCBNCCB > 13,

Is there another CCB in the
chain?

No Y — wmmmp(3)

}

Scratch buffers used for write
operations.

See Diagram ET, Scratch
Buffers.

Notes for Diagram ELS

Return

13.-14. After all the lORBs in the chain have been EXCPed, the Scratch
Buffers (SCR000) subroutine is invoked to invalidate the BCBs
used by other PLH strings if they have the same RBA, and if a

write was issued for that RBA by the EXCP routine.

Licensed Material — Property of IBM

Section 2. Method of Operation

Module
or label

EXCP210

EXCP220

SCRO00
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Diagram EM1. 1/0 Manager: EXCPAD Exit Processing

RPL

RPLREQ

PLH

RPL

PLHAIXSV+8

PLHAIXSV+12

ACB

RPLACB

ACBEXLST

EXLST

EXLLEN

EXLIOEXF

~

PLH

PLHPARML

- — — —{s 4,

le- 1.

Is a close request being handled?

: Yes s Return

Is the current PLH an AIX PLH?

i’ Yes S Return

Get the base cluster ACB; is an
exit list specified?

Yes No

‘ P Return
Is there an EXCPAD exit?

ies No &P Return
Is the EXCPAD exit specified and

active?

ies No P Return
Is there an EXCPAD parameter

list available?

No Yes

m—(°)
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Module
or label

IKQIoD
EXCPAOCO
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Diagram EM2. 1/0 Manager: EXCPAD Exit Processing

Module
7.  Get storage for the parameter list or label
(GETVIS). Was the GETVIS successful?
Yes No BN Return
. PLH
PLH 8. Spvg the pointer to the parameter PLHPARML
list in the PLH, and clear the list. \
PLHSWTCH = — —4-+ 9, Isa “buffer steal” being done? EXCPA100
No Yes P Return
PARML ‘
EXPPECBT — = —i» 10.  |s the parm list available? PARML
Yes (lock it) No BEECPP Return———"Y EXPECBT
RPL PLH EXPSAVE
EXPRPLS
RPLACB PLHAIXSV+8 (tRPL)f——==” 11.  Save the VSAM registers, the pointer "‘ EXPECB
to the CA split RPL, and the pointer
to the CCB in the parm list.
ACB wBL
ACBAMBL / AMBLRPLS CLGTE000
EXLST
EXLIOEXP [~ = —=P12.  Get the address of the user’s
EXCPAD routine.
13.  Unlock the RSCB ECB.
See Diagram ER, Unlock the RSCB
ECB.
Notes for Diagram EM2
9. If the EXCPAD exit processing routine is entered from the WAIT
routine while it is doing a “buffer steal’’, no exit is taken to the
user’s EXCPAD routine.
10. A test and set is issued against the EXCPAD parameter list ECB.
If the ECB is not free, no exit is taken to the user's EXCPAD
routine.
11.-14, The parameter list is initialized with the pointers to the calling
RPL (user RPL), the pointer to the split RPL (used during CA
split), and the CCB for which the WAIT will be issued. VSAM
registers 2-16 are also saved in the parameter list. The RSCB ECB
(if owned by the current PLH) and the PLH ECB are unlocked
to enable a “buffer steal”’ to occur, if buffers are required by
another PLH in the same string while the user is doing EXCPAD
processing. .
Licensed Material — Property of IBM Section 2. Method of Operation ~ 2.275



Diagram EM3. I/O Manager: EXCPAD Exit Processing

PLH
PLHECB F———1e14
ccB
CCBCOM1 (-~ — —|-&15.
PLH
PLHSADDR |—mm> 16
) »
PARML //
V- —te 17.
EXPARML -
EXPSAVE > 18

Notes for Diagram EM3

Unlock the PLH ECB (held by
buffer manager, |KQBFA).

See Diagram EK, Unlock the
PLH ECB.

Has the 1/0 completed yet?

i Yes

Restore the user'’s registers,
set the pointer to the parm list
in register 1, and call the
user's EXCPAD routine.

Get the pointer to the parm list.

Restore the VSAM registers.

(9

15.-16. If the I/O for the current CCB is complete, no exit is taken to

the user’s routine.

17.-19. Upon return from the user’s exit, the parameter list is checked to
see if it has been altered by the user (EXPPECBT#X'FF’). If it
has been altered, a program check is caused because it is not
known if the VSAM registers (saved in parameter list) are still
valid. To allow further VSAM processing at this point could

cause unpredictable results.
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Module
or label
ONECB000
R1
EXCPA200
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Diagram EM4. 1/0 Manager: EXCPAD Exit Processing

PARML

EXPPECBT

PLH

PLHECB

Notes for Diagram EM4

20.

21.

r‘ 22,

Has the user accidentally
destroyed the parm list?

No Yes (program check)

}

Clear the test and set (lock)
byte in the parm list ECB.

Lock the RSCB ECB.
See Diagram EH, Lock the RSCB
ECB.

Lock the PLH ECB. (Restore
hold for the buffer manager,
IKQBFA.)

See Diagram EO, Lock the PLH
ECB.

— D

20.-22. The RSCB ECB and the PLH ECB are again locked for VSAM
processing, and control returns to the WAIT routine.

Licensed Material — Property of IBM
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Module
or tabel

EXCPA210

CLGTEOQ0O
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Diagram EN1. I/O Manager:

AMDSB

AMDRCHAN R?

RS

ccs

CCBFXLEN

*Disgrams EC, EF, EG

Make a Fix List Entry

PLH

FXL

FXLCP (A)

FXLEA (A)

FXLSA (B)

RO

*> 3.

Save registers and get starting and
ending addresses of area to be fixed.

Convert the starting and ending
addresses to a 13-bit representation.
(Truncate to 2K boundaries.)

Get the address of the CCB pointer
to the lowest sequenced entry in the
Fix List.

Save the address of the current entry
{or CCB entry).

Is there a chain pointer to the next entry?

Yes  No (first time or “( ::)
. end of chain)

Is the starting address of the new entry
greater than the ending address of the
currently-pointed-to entry?

No Yes

PLHWAREA

5 WkaFXLsv |

"

Module
or label

IKQIOA/
IKQIoC

FXL000

FXLO010

e
s [~ \ l

No Yes

7. Is the starting address of the new entry
lower than the starting address of the
currently-pointed-to entry?

}

w—(15)

20

Notes for Diagram EN1

Each entry in the Fix List is rounded to upper and lower 2K boundaries.
This minimizes the number of entries made to the table because most
control blocks are within the same 2K page. Because the entries are
adjusted to 2K boundaries, only two bytes are required for each entry
(13 bits).

The CCB contains the pointers to the start of the Fix List (CCBHFXL) and
to the lowest entry in the Fix List (CCBFXLEN). Each Fix List entry is

8 bytes; the first 4 bytes is used as a chain pointer to keep the entries
sequenced in ascending order. The last 4 bytes contain the starting and
ending entry addresses adjusted to 2K boundaries. The last entry in the
Fix List is used as a chain pointer to another Fix List (if more than one

is required per CCB), and the offset to the currently available position

for the next entry.

1. If execution is on a $/370, a Fix List is not built. Control
returns to the caller without any processing having been performed.

3.-56. The CCB pointer to the lowest entry is obtained and saved as a ‘‘back
pointer” to the previous entry, in case the new entry becomes the
lowest entry in the chain. {f there is no entry in the Fix List, a new
entry is made. |f there are existing entries, the list is searched to
determine where the new entry will be made. |f the new entry is
higher than existing entries, it is added to the end of the chain.

The chain pointer of the last entry contains zeros to indicate the
end of the entry chain.
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If there is an existing entry/entries in the Fix List, the starting
address of the new entry is compared to the ending address of the
current entry. If the new value is greater than the current entry,
the next entry (if any) is obtained and checked.

The starting address of the new entry is then compared to the
starting address of the current entry. |f the new entry is less than
the current entry, the ending address of the new entry will be
compared to the starting address of the current entry (steps 15-24).

if the new ending address is lower, the new entry is placed in the
Fix List and chained from the previous entry (or CCB) to the current
entry.

If the new ending address is not lower than the starting address of
the current entry, the starting address of the current entry is
replaced with the starting address of the new entry because the two
entries overlap (steps 15 and 16).

v
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Diagram EN2. I/0 Manager: Make a Fix List Entry

R7

:— —_—— 7 8. Is the ending address of the new entry

less than or equal to the ending address

of the currently-pointed-to entry?

N the last entry in the chain?

N No Yes

R?7

[::]-— — 10, Is the ending address of the new

entry less than the starting address

of the next-pointed-to entry
in the chain?

!

11.  Set the ending address of the
currently-pointed-to entry to
the starting address of the

PLH next-pointed-to entry.

12.  Set the return register for a
PLHWAREA J normal return.

-
WKAFXLSV .___l_>13. Restore the registers.

FXL P
- No  Yes —(12)
re
FXLEA (A) ‘
FXLCP (A)
FXLSA (B) 9. s the currently-pointed-to entry

No Yes

FXL

=> FXLEA (A)

R15

— ]

Return

Notes for Diagram EN2

8. If the starting address of the new entry is not lower than that of the
current entry, the ending address of the new entry is compared to the
ending address of the current entry. |f the new address is less than
or equal to the current address, the new address is ignored because
its address range is already included in the area spanned by the
current entry.

9. |If the ending address of the new entry is greater than that of the
current entry, then the next entry in the entry chain is obtained (if
one exists).
|f another entry does not exist, the ending address of the current
entry is replaced by the ending address of the new entry because
the two entries overlap (step 14).

10. If another entry exists in the entry chain, the ending address of the
new entry is compared to the starting address of the next entry. If
the new address is lower, the ending address of the current entry is
replaced by the ending address of the new entry because the two
entries overlap (step 14).

11. This new entry overlaps the address ranges of the current and next
entries. This situation can occur if two earlier entries do not start and
end on 2K boundaries except after rounding.

The two en tries are in sequence in the entry chain, but they are not
contiguous in storage. This can occur if the new entry begins in the

same 2K block as the lower (current) entry, and ends in the same 2K
block as the higher (next) entry.

Licensed Material — Property of IBM
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Module
or label

FXL020

FXLO030
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Diagram EN3. I/O Manager:

Make a Fix List Entry

14.
FXL
FXLSA (A} f= =—— —1 —=15,
g
L”
re
R7 7
16.
ccsB FXL
CCBHFXL FXLOFST D17
FXLMAX
[ — - N
—
18,

Notes for Diagram EN3

17.-20. When a new entry must be placed into the Fix List, the pointer to
the currently used Fix List block is obtained from the CCB. If no
room exists in the Fix List block, a new block is obtained from
the ALLBKOOO routine.

Store the ending address of the new
entry in the ending address of the
currently-pointed-to entry.

!

Is the ending address of the new
entry less than the starting address
of the currently-pointed-to entry?

No Yes

¢

Store the starting address of the
new entry in the starting address
of the currently-pointed-to entry.

!

!

Get the offset to the next available
entry position in the Fix List.

Is there space available for
another entry?

No Yes

!

(9

If a new block cannot be allocated, an error return is taken, and
1/0 is performed to free the currently used control blocks.

If a new block is obtained, it is chained to the existing Fix List
blocks, and the CCB is chained to point to the new block.
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FXL

|

FXLEA (A}

FXLSA (A)

Module
or label

FXL040

FXLOSO

FXLO080
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Diagram EN4. I/O Manager: Make a Fix List Entry

Notes for Diagram EN4

19.
ccs
CCBHFXL —>20.
FXL
FXLCP (old) 21.
22,

Get a new Fix List block.

See Diagram EB, Allocate a
Control Block.

Return vector:

® No control biock available

® Control block available

!

Chain the new Fix List to the
current Fix List, indicate chained
Fix Lists, and chain the CCB to
point to the new Fix List.

Set the base to the next available
Fix List entry position, and move
the pointer from the previous Fix
List entry to the chain pointer field
of the new Fix List entry.

Establish the base for the new Fix
List entry to make it the current
entry, and store the chain pointer
to this entry in the chain pointer
field of the previous entry.

ccs FXL (new)

Module
or label

ALLBKO00O

FXL070

: CCBHFXL ] FXLNFXL

FXL (old)

FXL

"> FXLCP (now) &

FXL

_L__.,-'> FXLCP (old) =

21.-24. The address of the next available position in the Fix List block
is determined, and the new entry is linked into the chain in the
appropriate sequence. (The starting and ending addresses are
stored in the next available position.) The offset is then updated
to point to the next available position in the Fix List block.

Licensed Material — Property of IBM
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Diagram ENS. I/O Manager: Make a Fix List Entry

FXL

ccB 23.  Store in the current Fix List entry
] sition the starting and endin,
o o 9 FXLSA (new)

addresses of the new entry.
r' CCBHFXL EXLEA (new)
FXLOFST
~” 24.  Update the offset pointer in the

-
EXL Fix List to point to the next
available entry position.

FXLOFST
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Diagram EO1. I/O Manager: Lock the PLH ECB

Module
*Diagrams EM, ES or labe!

1. is the PLH ECB available PLH IKQI0A/
-~ {unlocked)? 1KQloc/
PLH 7 IKQioD
e - No Yes (lock it) SN Return = ;) PLHECBT HDECBO00O
PLHECBT -~
PLHECOM
PLHECOM i— —_—l— -2 Is the PLH ECB posted?

\\ No Yes -®

\\ .

3. Waiton the PLH ECB (SVC 7).

(1)

4, Turn off the wait bit in the /1 HDECB050

PLH ECB.
(D)

Licensed Material — Property of IBM Section 2. Method of Operation ~ 2.283



Diagram EP1. I/0O Manager:

Update the DASD Address

BCB

—_—— = — — ey )

10AR
LPMB 3.
LPMBNQBK —> 4.
5.

Initialize for incrementing
the CCHHR.

Can any record on the track
be read?
No Yes

Add 1 to the R field of the
CCHHR.

Is the R field greater than the
number of records on the track?

Yes No

Set R to the first record on
the next track, and add 1 to
the HH field.

sy Return

- Return

-
1

N

R6

==

BCB

BUF (R/W) SEEK

\/7702}1_ B

Notes for Diagram EP1

This routine is called whenever a Format Write, Write, Read, or Read
Back Check CCW is built. It updates the CCHHR address, in the buffer
associated with the CCW being built, to point to the next sequential
data record in the data set.
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Module
or label

IKQIOA
INCR00O
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Diagram EP2.

I/O Manager:

Update the DASD Address

LPMB
_. =6 Is the HH field less than the
-_— number of tracks on the
LPMTPC — / / cylinder?
/ No  Yes ) Return
BCB / ‘
/ 7 Set HH to the first track
BUF (R/W) SEEK . e 0 the Tirst track on
—————— / the next cylinder, and add 1
I0AHH to the CC field.
Return

BCB

Licensed Material — Property of IBM
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Diagram ER1. I/0 Manager: Unlock the RSCB ECB

PLH
PLHBSAVE
REGSV11 7 1.
PLHSTRID < ]
= 7 2,
AMBL RSCB _ é
7
AMBALIST RSCBSTID V
RSCBCOM N~ - 3.
\ R -
W'Y
5,

Notes for Diagram ER1

Get the address of the AMBL, the string
ID of the current PLH, and the address
of the RSCB for the PLH.

Is the string 1D in the RSCB equal to
the string 1D of the PLH?

) Return

Yes No

Clear the test and set (lock) byte in

the RSCB. 5
Is the wait bit posted in the RSCB
ECB?
No Yes s Return
7

Post the RSCB ECB.

RSCB

RSCBGATE

Return

This routine functions like the “Unlock the Block Pool Header" routine
except that the RSCB ID is tested to determine if it is owned by the
current PLH and is the resource lock for the EXCPAD Parameter List.

Only the owner of the RSCB can unlock it.
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lume 2

RSCBCOM

Module
or label

tKQaloD

OPGTEO000
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Diagram ES1. 1/0 Manager: Convert RBA

e

ACB
ACBAMBL \.§>
\ 1.
BCB
=2
BUF (R/W) RBA //'1
3.
AMDSB //7
AMDFSEDB / 4.
EDB /
EDBHIRBA > 5.
EDBLORBA [
EDBNEDB \
6.
R16
—

Get the address of the correct
AMBL.

Get the RBA to be converted,
and set the first-time indicator.

Get the first EDB in the chain.

Is the RBA too high for this
EDB?

No

}

Is the RBA too low for this
EDB?

Yes

Yes

!

No

!

Is there another EDB in the
chain?

!

No

!

Is this the first time through
this routine?

Yes

!

Yes No

Il

Notes for Diagram ES1

The address of the AMBL is required for the extend EDB routine
(IKQEDX) or the mount volume routine (IKQEOV).

Register 15 is used as an indicator when searching EDBs for the
correct RBA range for the RBA to be converted. if the RBA is not
found in the current chain of EDBs, the extend EDB routine is
called to ensure that all EDBs for the data set are available. After
the EDBs have been extended, a second pass is made, searching for
the proper RBA range. If a valid range is not found, register 15 is
set to zero (set by the return from extend EDB routine), and an

error exit is taken.

Licensed Material — Property of IBM
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Modute
or label

IKQIOA/
IKQI0C
RBACNO00O

RBACNO30

RBACNO040

RBACNO50

RBACNO0SO
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Diagram ES2. I/O Manager: Convert RBA

8.
9,

R15
—— SR
1.

PLH
PLHECB —> 12
13.
14,
16.

Notes for Diagram ES2

This step releases the Buffer Manager {IKQBFA) hold on the PLH
ECB (dequeues it} while the extend EDB routine is processing.

This step restores the hold on the PLH ECB (enqueues it) for the

12

14.

15.-16.

2.288

Buffer Manager.

Set return code for invalid RBA.

EEp Return

Load EDB extend routine
(CDLOAD IKQVEDX).

Was the load successful?

—(12)

No Yes

|

Set return code for COLOAD

failure.
P Return

Release the Buffer Manager
hold on the PLH.

See Diagram EK, Uniock the
PLH ECB.

Get any new EDBs.
See Diagram FB, Extend EDB.

Restore the Buffer Manager
hold on the PLH.

See Diagram EQ, Lock the
PLH ECB.

Save any return code from
extend EDB routine.

R15

R16

PLH

(©)

Between the dequeue and enqueue of the PLH ECB, the buffers
could have been stolen. Therefore, it is necessary to check if any

buffers are still on the |/O queue.

NOTE: If this RBA conversion request was invoked by the
Buffer Manager CA hold routine (IKQBFC), the request is retried
because no buffers are on the queue at this point; that is, this

is the only subroutine in the 1/0O Manager that does any processing

for this buffer manager request.

VSE/VSAM VSAM Logic, Volume 2

- PLHWAREA
I WKARTNCD

Module
or label

RBACNO070

RBACNO080

DNECB000

IKQEDX

HDECBO000
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Diagram ES3. I/0 Manager: Convert RBA

gHD _ 18
//

BHDHFLAG ol

R15

— RS

EDB

EDBFLGS — — —]—-—18.

19.

Were the buffers stolen while
the PLH was unloaded?

Yes P Return

(+4)

No

Was the extend EDB successful?

m’Return

Yes No

Is this a fixed block EDB being
handled by IKQIOC or a CKD EDB
being handled by IKQIOA?

No (mixed architecture)

Yes m——p25)

Turn off “fixed block architecture”
bit if this is an FBA device. Turn
on ““fixed block architecture’ bit

if this is a CKD device.

Notes for Diagram ES3

17.

18.-23.

@)

After any new EDBs were successfully obtained, the EDB search

is retried.

The possibility exists that the wrong 1/0 Manager phase could

be invoked when sequentially processing a KSDS index set

because the index set is on a fixed block device, while the imbedded
sequence set is on a count-key-data device (or vice versa). in this
case, 1/0 is performed only for those buffers associated with the
current /O Manager phase (IKQIOA for CKD, IKQIOC for FBA).

The EDB is tested to determine if the proper /O Manager phase
has control, or if “RBA conversion only” is to be performed.

If neither of the above cases exists, the architecture bit in the
AMDSB is turned off if the fixed block |/O Manager is in control,
or turned on if the CKD 1/0 Manager is in control. This causes
the Buffer Manager to redrive the |/O requests (that were not
completed in the current pass) invoking the other |/O Manager.

NOTE: For “piggy-back” write/read requests, this could result
in 3 or 4 passes if an extent boundary is crossed and processing
goes from an index set record to a sequence set record {or

vice versa).

Licensed Material — Property of IBM

Module
or label
RBACN100
AMDSB
—————>| AMDATTR4
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Diagram ES4. 1/0 Manager: Convert RBA

/20.
PLH ) 4
7
PLHWAREA 7
Wiaiomsw 17
AN
AN 21,
AN
N\
AN
22,
23.

Is this a “write pass” RBA
conversion?

Yes No -@

Turn off ““must write” bit,
and turn on “write ignored’’

bit in buffer. s

Is this a “read pass” RBA
conversion?

Yes No s Return

(+8)
Turn off “read”’ bit, and turn
on “read ignored”’ bit in
buffer.
s Return
(+8)

/

BCB

————2> BUFFLAG1

Notes for Diagram ES4

20.-21. If the buffer has a write RBA that must be handled by the other
1/0 Manager phase, then the “‘must write’ bit {(BUFCMW) is
turned off to inhibit writes, and the “'write ignored”” bit (BUFWRIGN)
is turned on to inform the Buffer Manager that the write for the

buffer needs to be redriven.

22.-23. |f the buffer has a read RBA that must be'handled by the other
1/O Manager phase, then the ‘read” bit (BUFCRRD) is turned
off to inhibit reads, and the "'read ignored’’ bit (BUFRDIGN)
is turned on to inform the Buffer Manager that the read for the

buffer needs to be redriven.
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Module
or label

RBACN110
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Diagram ESS. I/0 Manager: Convert RBA

EDB

EDBFLGS

— — 4 —e24.

[ —t—=

EDB

EDBFLGS

— — — —= 20,

Notes for Diagram ES5

After the correct EDB has been located, it is tested to see if the
volume is mounted. If it is not, the mount volume routine is
called. If the correct volume is mounted, the RBA convert routine
returns to the I/0O Manager mainline routine to retry RBA
conversion as described under step 21 of Diagram EA, 1/0 Manager:

24.-30.

Mainline.

25.

27.

30.

Is the volume described by the
EDB mounted?

No Yes -@

|

Save the entry point to the

correct 1/0 Manager module for
use by the purge buffer routine
(IKQPBF) and the Buffer Manager.

L.oad volume mount routine
(CDLOAD IKQVEOQV).

Was the load successful?

Yes  No -@

|

Mount the volume.
See Diagram FA, Mount Volume.

Was the end of volume mount
successful?

Yes No NI Return

Is the volume mounted?

No Yes s Return
(+4)

Set return code for volume or
extent unavailable.

P Return

— "> PLHIOMGR

PLH

R15

If the correct volume cannot be mounted, an error exit is taken,

Licensed Material — Property of IBM
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Module
or label

RBACK200

IKQEOV

IKQIOA/
IKaioc
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Diagram ES6. I/0 Manager: Convert RBA

31, For fixed block devices: Ikaioc
EDB RBACN300
EDBSYMU Convert the RBA to a block address,
EDBLPVBA y and initialize the BCB for 1/0. ace
EDBLORBA } ® Get the symbolic unit address. | BUFCUR(R/WIU |
.EDBLBBBB IODCURU
ToRCASZ \ ® Get the address of the LPMB. BUF R/WILPMB
EDBTPBCA ﬂ ® Calculate the block address. 10DLPMB
BUF(R/W)SEEK
LPMB e @ Set the number of Cls to be I = == — —-
TS / written to one (block). AN | 10osTBE  _ _|
10DBBBB
LPMTIBCA i —(Rest)”"‘ \ BUFBKST(R/W
+ b=
10DBKSTI
EDB BCB
EDBSYMU \ For CKD devices: BUFCUR(R/WIU :aKBcﬂgﬁs 00
EDBLPMBA Convert the RBA to a CKD address, JODCURY
EDBLORBA N and initialize the BCB for 1/0. | BUF(R/W)LPMB |
EDBLHH o /s 10DLPMB
EDBLCC \ ® Get the symbolic unit address. BUF (R/WISEEK
£DBBB N ® Get the address of the LPMB. | I0DFLAG |
EDBCASZ 10DBB
—— @ (Calculate the BBCCHHR address. 1 Mopee— 1
DBTRKCA
EDBFLGS - — - 7 * @ Set the number of blocks to be written I0DHH
to the number of blocks per Cl, and set JworT T 7]
the RPS indicator (if i >
LPMB indicator (if an RPS device). [ BUFBKsTRIW)
LPMBLKSZ / 10DBKSTI
LPMBPTRK s Return
LPMTPC (+8)
LPMBPBCI

Notes for Diagram ES6
31. For fixed block devices, block address conversion is as follows:

a. Determine the relative displacement of the RBA within its extent
(EDB) range, and divide it by the CA size. This step determines
the relative CA number within the extent.

b. Multiply the quotient by the total number of physical blocks in
the CA (including any waste blocks at the end of the CA).

c. Add the starting block number of the extent to the value from
step b to get the CA starting block number.

d. Save the CA starting block number in the BCB.

e. Divide the remainder calculated in step a by the physical
blocksize.

f. Add the total number of physical blocks used for the imbedded
sequence set, plus any unused blocks at the end of the sequence
set to the value from step e. (If there is no imbedded sequence
set, a zero value is added.)

g. Store the result from step f in the starting block for the Cl.

For count-key-data devices, CCHHR address conversion is as follows:

as follows:

a. Determine the relative displacement of the RBA within its
extent (EDB) range, and divide it by the CA size. This step
determines the relative CA number within the extent.

b. Divide the remainder from step a by the number of bytes per
track.

¢. Multiply the quotient from step a by the number of tracks per CA.

d. Add the quotient from step b to the value obtained in step c.

2292 VSE/VSAM VSAM Logic, Volume 2

Divide the remainder from step b by the physical blocksize.

Add 1 to the quotient from step e, and store it in the R field of
the MBBCCHHR.

Divide the value obtained in step d by the number of tracks per
cylinder.

Add the starting track address of the extent (EDB) range to the
value from step g, and store it in the HH field of the MBBCCHHR.

Subtract the number of tracks per cylinder from the value obtained
in step h. If the difference is positive or zero, store the value in

the HH field of the MBBCCHHR, and add 1 to the quotient obtained
in step g.

1f the difference is negative, do nothing to the MBBCCHHR or the
quotient.

Add the starting cylinder address of the extent (EDB) range to

the quotient obtained in step g (plus step i, if applicable). Store

the result in the CC field of the MBBCCHHR.

Move the BB field from the EDB to the BB field of the MBBCCHHR.
Set the M field to X'00’ (not an RPS device) or to X'80’ (RPS
device).
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Diagram ET1. I/O Manager: Scratch Buffers

Module
or label
AMBL
IKQIoD
AMBLPLHN [ — — —fo 1, Is it a multi-string data set or access via path? SCRO000
Yes No s Return
PLH BHD .
PLHWAREA BHDISTW [————="5 2. Isthere a BCB on the BHD?
WKADBHD
\is No ey Return
3. Was this buffer used for a SCR020
of write?
BCB (A) P 7
e Yes No -.
7
BUFFLAGI | . ()
BUFCWRBA 4.  Get the write RBA (A) and the
correct pointer to the BCB
chain (pointer to first BCB).
5. Are the BCBs the same? SCR030
io Yes -@
BCB (8) Jor 6. Was this buffer used for a read?
-
-
BUFFLAGT |-~ Yes No
BUFCRRBA [~ | ‘
[ 7. Isthe read RBA (B) the same as
the write RBA (A) of the BCB
chained to the BHD?
No Yes
Notes for Diagram ET1
This routine invalidates buffers (with the same read/write RBA) associated 6.-9. [f the string 1Ds do not match, the RBAs of the buffer just obtained
with other PLH strings for the same data set when the buffer for the are compared to the write RBA of the current buffer, If the read
current PLH has been written. (or write) RBA does not match, or if the validity bit is off (BUFCVAL
1.-3. If the AMBL indicates a multi-string data set and there are buffers in BUFFLAG1), the next buffer in the pool is checked.
on the BHD that have their write indicators on (BUFCMW and
BUFCFMT in BUFFLAGH1), the write RBA of each buffer on the
queue is compared to the read/write RBAs of all buffers (for other
PLHs) for the same AMDSB.
4.-5. The buffer pool header is obtained from the AMDSB (or the BSPH
for local shared resources), and the BCB is compared to that obtained
in step 3 or step 14. If they are the same, the buffer is skipped.
AMDSB
Not LSR LSR
BCB BSPH
B8CB BCB
BCB
Licensed Material — Property of IBM Section 2. Method of Operation 2,293




Diagram ET2. I/0 Manager:

BCB (8)

Scratch Buffers

BUFFLAG1

BUFCWRBA N

AMBL

BCB (B)

BUFHDSID ™~

AMDSB

AMDCDSN /

8CB (B)

AMBMACR2 |= = = — < 10.

BUFNABCB "> 13,

Is the buffer valid?
Yes No

!

Is the write RBA (B) the same
as the write RBA (A) of the
BCB chained to the BHD?

Yes No

!

Is Local Shared Resources (LSR)
specified?

Yes No

!

Are the data set IDs the same?

Yes No

!

Set the “write invalidate” bit in
the BCB for this buffer.

Are there more BCBs on the chain?

No Yes

BCB (B)

BUFFLAG2

Notes for Diagram ET2

10.-12.

13.-14,

2294

BCB (A) . S @
BUFCHAIN 14,  Is there another BCB in the
current BHD chain?
No Yes -@
Return

If LSR was not specified, or if the read RBAs matched, or if the
buffer was valid and the write RBAs matched, the write invalid
bit is turned on in the buffer in the buffer pool (no LSR). For
LSR, the buffer in the LSR pool must have its 1D compared to
the ID of the current AMDSB to determine if the buffer is for

the same data set.

Each buffer in the pool is compared to each buffer in the chain

in a similar manner.

VSE/VSAM VSAM Logic, Volume 2
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Diagram EU1. I/O Manager: Sort BCBs

BHD

%

BHD1STW

BCB (1)

BUFCHAIN (2)

BCB (1)

BUF (R/W) SEEK

BCB (2)

BUF (R/W) SEEK

. Set the “‘not done” indicator
to zero.

. Get the BHD pointer to the BCB
chain.

. |s there a BCB (1) in the chain?
Yes

\

4. |s there another BCB (2) in the
chain?

No

!

Yes

\{

ko> 5. Is the DASD address of BCB (1)
greater than the DASD address
of BCB (2)?

Yes

¢

6. Swap the position of the two
BCBs in the chain (sort in
ascending order), and chain
BCB (1) to BCB (3) if there is
a BCB (3).

No

!

No

!

BHD

BHD1STW

BCB (2)

BUFCHAIN

[BCB (1)

BUFCHAIN

[BCB (3)

BUFCHAIN

Notes for Diagram EU1

1.-4. The BHD pointer to the 1/0 queue is made to look like a BCB chain
pointer. No sorting is done if there is only one (or none) BCB in

5.-8.

the queue.

The DASD (read/write) address of the first BCB is compared to the
DASD (read/write) address of the second BCB (depending on whether
reads or writes are being processed). The two BCBs are rechained in
ascending sequence, based on their DASD addresses. The second BCB,
if rechained, is now compared to the third BCB, if any, in a like manner.

Licensed Material — Pr&p&ty of IBM
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1KQIOA/
katoc

SORT000

SORTO010

SORT020
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Diagram EU2. 1I/0O Manager: Sort BCBs

R1

7. Initialize for processing the
next two BCBs, and set the

“not done” indicator to non zero.

8. Save the pointer to the first
BCB in the chain. (It is now
the header.)

L 2O

l:'— e e— — > Q_ |5 the “'not done” indicator 0?

Yes No

—2)

Notes for Diagram EU2

{

Return

9. After the first pass through the chain, the BCB with the highest DASD
address is positioned at the end of the chain. Another pass is made
through the chain to sort the other BCBs preceding it in the chain.

2.296 VSE/VSAM VSAM Logic, Volume 2

R1

R6

Module
or lsbel

SORTO030

SORT040
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Diagram EV1. 1/0 Manager: Wait for I/O Completion

*Diagrams EA, EG

PLH BHD
L4
PLHWAREA BHDCCBCH
WKADBHD
[oe]:]
CCBCOM1 e — — o 2.
3.
4,
BHD
BHDHFLAG }————1» 5.
ccs
CCBCOM1 —— —t&6.

Notes for Diagram EV1

Get the BHD and any CCB chained to it.
Is there a CCB on the chain?

Yes No

’

Is the CCB formatted? (Has an EXCP
been issued for it?)

i; Yes -@

Issue an EXCP against the IORB.

sl Return

See Diagram EL, Do EXCPs.
Go to user’s EXCPAD routine.

See Diagram EM, EXCPAD
exit processing.

Were the buffers stolen during
EXCPAD processing?

No Yes

Wait for 1/0 completion (SVC 7).

ammmdp Return

1. This routine is used for both count-key-data and fixed block devices.
The first CCB on the BHD chain'is obtained for WAIT processing.
There is always one CCB with an associated CCW, Fix List, and 1/0
Data Blocks left on the BHD queue, although the buffers may be
gone. The CCB left on the queue is the one originally put on the

queue.

-3. The CCB (CCBERROK) is tested to determine if an EXCP is required.

Before the WAIT is issued, the user’s EXCPAD routine will be called

(if one was specified).

6.  After return from the EXCPAD routine, the BHD is tested to
determine if a buffer steal occurred. If no buffer steal occurred,
the WAIT is issued if the IORB has not yet been posted |/0

complete (CCBWAIT).

NOTE: A "buffer steal” can occur during EXCPAD processing

(while the PLH ECB is unlocked). A different task can enter the

wait routine during processing and initiate a ““buffer steal”’. The

wait routine then waits on the IORBs of the task for which the
EXCPAD exit has been taken. Therefore, when control returns

from the EXCPAD exit, |/0O must be restarted for the task that had
its buffers stolen. Because there are no buffers on the queue, the

1/0 Manager returns to the Buffer Manager to restart the 1/0 requests.

Licensed Material — Property of IBM
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Module
or label

tkQlob20
WAIT000

WAITO010

EXCP000

WAIT020

EXCPA000
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Diagram EV2. 1/O Manager: Wait for I/O Completion

Module
#7-  IsError Analysis (IKQIOB) in control? or labsl
L
[ e Y
= - 7 io o WAIT020
CCBUFLGS [
CCBERMAP 8.  Are there any I/0 errors?
Yes No
9. Perform 1/O error analysis. WAIT100
ccB See Diagram EW, 1/O Error Handler 1KQI0B
CCBNCCB o> 10.  Is there another CCB on the WAIT110
chain?
No Yes -@
PLH B8HD .
| PLHWAREA | BHDCCBCH > 11.  Get the BHD and the CCB it
WKADBHD points to.
PLHSWTCH [~ = — — == == e — — 812, s a “buffer steal” to be done?
Yes No

Notes for Diagram EV2

7.

2298

|f the “‘error analysis in control’’ indicator (CCBUEAIC) is set on
{set on by 1/0 Error Handler, IKQIOB), control returns to |KQIOB
to complete error analysis. This occurs during error handling for

a “'piggy-back’’ 1/0 operation.

When an error occurs involving a “’piggy-back’ 1/O operation, the
write portion of the CCW string must be separated from the read
portion. The first call to the |/O Error Handler causes the CCW
string to be split. The 1/0 Error Handler turns on the CCBUEAIC
bit in the CCB to indicate that error analysis is in control. it

then returns to the WAIT routine to retry the failing portion of the
CCW string and allow VSE ERP to process the error.

The IORB is tested for any 1/O errors; if none have occurred, the
next CCB in the chain is processed in a similar manner.

If any errors were encountered, the 1/O Error Handler is called.
NOTE: The bit CCBUERR (set in the CCB by BLDCP) not only
indicates a ‘piggy-back” 1/0 operation, but also inhibits VSE
ERP from retrying the error. Retry is not desirable the first time
because if the error occurred during the read operation, then retry
will rewrite the wrong data on the device when the Write CCWs
are retried.

VSE/VSAM VSAM Logic, Volume 2

11.-18.

After the first pass is made on the failing CCW string, the 1/0 Error
Handler is called a second time to complete the error analysis.

If the error occurred during the Write CCWs, the 1/0 Error
Handler will be called three times, once to retry the Write CCWs,
once to retry the Read CCWs, and once to complete the error
analysis.

After all IORBs have been tested for 1/0 errors and any 1/0
errors have been processed (or after a ““buffer steal” has been
done), control blocks used for 1/O are deallocated.

If a “buffer steal’ is to be done, all CCBs in the chain and their
associated control blocks are deallocated and returned to the
control block free queue. For a “buffer steal,”” the CCB chain
pointer in the BHD is cleared to indicate the end of the

CCB chain.

Licensed Material — Property of iBM



Diagram EV3. I/0 Manager: Wait for I/O Completion

13.

ccB
cCBCCW ’
CCBLDATB ——————2 15
CCBHFXL
CCBNCCB 16.

Turn on the “buffer stolen” bit,

Get the CCW block(s) and
deallocate them, (Put them
back on the free list.)

See Diagram Ei, Deallocate a
control block.

Get the 1/O Data Block(s)
and deallocate them. (Put them
back on the free list.)

See Diagram El, Deallocate a
control block.

Get the Fix List block(s) and
deallocate them. (Put them
back on the free list.)

See Diagram El, Deallocate a
control block.

Is there another CCB on the
chain?

No Yes

__E#:::::::BTHD
BHDHFLAG

w—(12)

Notes for Diagram EV3

16. If a Fix List was not built (because execution is on
deallocation takes place.

O

a §/370), no

19.-29. The buffer queues are searched for any buffer used for a

replicated index read operation, and the count field

(CCHH) of

the record read is compared to the CCHH that was supposed to
have been read. (The count field is read into the BCB.) This
procedure checks the possibility of a bad seek occurring, particularly

on a 2314 device.
If a bad seek occurred, the error code (E65 — index

error; E66 —

sequence set error) is placed in the PLH, and the buffer in error

is removed from the 1/0 queue (either scheduled or

non-scheduled

queue) and placed on the free queue. If this is the first buffer on

the queue, then the second buffer on the /O queue

becomes the

first buffer on the queue, and the pointer in either the scheduied
or non-scheduled queue must be updated accordingly to match

the pointer on the 1/0O queue.

Licensed Material — Property of IBM
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WAIT200

DALBKO0O

DALBKO00O

DALBKO00
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Diagram EV4, 1/0 Manager: Wait for /O Completion

BHD

BHDCCBCH

BHD

18. Get the CCB block(s) and deallocate them.
/ {Put them back in the free list.) Clear

the BHD CCB chain pointer.

See Diagram El, Deallocate a control
block.

BHD1STW

> 19. Point at the BHD for use as anchor BCB.

R6

CF

BCB

Lo

to the previous buffer.

BUFNBCB

> 21. Isthere another buffer on the chain?

2.300

Yes No sy Return

Module
or label
BHD
i:=> BHDCCBCH
DALBKO0O

R6

=D ] wamn

R7

> 20. Save anchor BCB address as the back pointer =D |  wam3i0

‘WAIT320

VSE/VSAM VSAM Logic, Volume 2

Licensed Material — Property of IBM



Diagram EVS. 1/0 Manager: Wait for /O Completion

Module
BCB ! or labet
BUFFLAG2 | === o= —— — 1 22, Is this buffer for a replicated index read
BUFVGCHA I, / operation on CKD?
~
N/ 7 Yes No
PLH /\\ .
7/ ~N
PLHWAREA Ve 23. Was the correct CCHH (track) read?
WKAIOMSW d
Yes No ‘@
BCB
24. Clear the “piggy-bac '* CCB address —z VCCB
in the BCB, - BUF WAIT330
PLH
R1
I EBB/E6S E <> 25. Indicate a Sequence Set/Index Read WAIT340
error, and store it in the PLH return —— | PLHWAREA |
code area. ] WKARTINCD
BHD
BHD (N) SKDQ ™ 26. Get the address of the correct queue R9
for this buffer (scheduled or nonscheduled ——'):
queue), v WAIT3560

Notes for Diagram EV5

24. The BUFVCCB field must be cleared when /O has been done for
only some of the buffers. In this case, the write for a “’piggy-back’’
buffer would have been done, but not the read. The BLDCP will
redrive the buffer, but it will no longer be used for a “’piggy-back’*
1/0 operation.
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Diagram EV6. 1/0 Manager: Wait for I/O Completion

Module
or label

8CB

27. Delete the buffer in error from the 1/0 -
queue, and chain the next buffer (if any) ——————> BUFNBCB WAIT360
to the previous buffer (or BHD1STW).

8HD

28. Chain the buffers (if any) on the free queue __|
to the error buffer, and chain the error ————— BHoISTF
buffer to the first buffer on the free queue.

BHD

B8CB

BHD1STW > 29. Invalidate the buffer, and update the N
scheduied/nonscheduled queue pointer.

.ll.....’(::> R9
1

BUFFLAG1
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Diagram EW1. 1/0 Error Handler

v 1. Does the channel program contain

v any “piggy-back” 1/O operations?
b < No Yes
ccB 7 ‘
b
7
CCBUERR ¥~ L. 2, s “error analysis in control’ (in the

CCBUEAIC process of retrying a channel program
that contained a “'piggy-back’
CCBERMAP \\ 1/0 operation?)
XN Yes  No

~N
~ ‘
~N

A 3. Was an error detected during the
retry?

No Yes

Notes for Diagram EW1

Note that the control block passed to the supervisor at EXCP time is the
IORB, but VSAM has retained the use of labels beginning with the
characters “CCB"’,

1. IKQIOB is called by the wait routine of the 1/0 Manager (IKQIQA or

IKQIOC) when an 1ORB is found that has an error or that is in the
process of retry. The channel programs that are retried are those that
have at least one buffer that is written out of by the first part of the
channel program, and read back into by the second part of the channel
program ('‘piggy-back’’ 1/0). For these channel programs, the flag
CCBUERR was set on by the 1/0 Manager. This flag causes the
supervisor to suppress error recovery for these channel programs.

Error recovery is suppressed because, in general, the supervisor may
retry a channel program from the beginning. Retry from the beginning
could cause the wrong contents of the buffer to be written out.

The method of retry consists of splitting the channel program into

two parts, the first containing the Write CCWs and the second containing
the Read CCWs. Each of these is executed as an independent channel
program, with the CCBUERR bit off.

Any channel program received in error by IKQIOB (CCBUERR off)
is scanned from the point the error occurred to determine which
buffers are affected by the error.

2. This step tests whether error analysis is in control.

Licensed Material — Property of IBM
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Diagram EW2. 1/0 Error Handler

Module
4, Were any Read CCWs built in the or label
¥ channe! program?
Yes No ~@
cce v .
2 e 5. Were the Read CCWs just executed?
V
CCBRDCCW — Yes No ~. ccs
CCBUFLGS =~ (19)
ceBsvLOC K L_/_/’::::—'—‘P CCBUFLGS
N 6. Reset the indicator that showed a 4 CCBCCW 108010
N retry of a channel program containing T
a “'piggy-back’ 1/O operation (“error
~ analysis in control”’).
\ e
N )
7. Restore the first 4 bytes of the
second CCW of the channel
program.
wmmm> Return
Notes for Diagram EW2
4, CCBRDCCW will have been stored by the I/O Manager the first time The “error analysis in control’’ indicator is reset because the retry
a CCW related to read operations is built. This will be a Head Seek has been successfully completed for both the Write and Read CCW
CCW for CKD devices, or a Locate CCW for fixed block devices. portions of the channel program.
. ) . . The first CCW of the complete channel program is used during the
Itis possible that a channel program flagged with the CCBUERR bit EXCP of both write and read operations. (This CCW is the Full Seek
may not actually contain any Read CCWs. This can occur if: CCW for CKD devices or the Define Extent CCW for fixed block
® The channel program is broken due to the Read CCWs being on devices.) Inorder to use this CCW during the read EXCP, the first
a different cylinder (CKD devices} or CA (fixed block devices) 4 bytes of the second CCW are saved. The second CCW is then
from the Write CCWs; or . overlaid, and it is changed to a TIC CCW during the read operations.
® There is a large number of Write CCWs; or
[} ition i i i ich to build ch
T:':gf::::;?‘g ltsh:‘il:‘:;:‘ai;’:::grf\ti?lrglg:cl:swmC © build channel The CCW op code of the CCW following the last Write CCW is saved
P ' so that it can be changed later to a NOP CCW. (This is required if
5. During the retry, the Write CCWs are EXCPed and completed before the Write Check option is used with fixed block devices.) .
the Read CCWs are EXCPed. To distinguish between these two
separate EXCPs, the bit CCBURDCW is set when the EXCP is being
done for read operations,
2304  VSE/VSAM VSAM Logic, Volume 2 Licensed Material — Property of IBM




Diagram EW3. 1/0 Error Handler

CcCB CCWs >
st COW 8. Save the first 4 bytes of the second ces
7 CCW of the channel program and the ]
ccBccw 2nd CCW first byte of the CCW that follows cCcBSVLOC
CCBLWCCW . the last Write CCW. CCBSVOP
'“égwa 9. Reset the indicator that showed a 1 ccB

I ] channel program containing a

CCWOP1 “piggy-back” 1/O operation. -
CCBCOM1
|__———] ccaurics
10. Set the indicator to show a retry o
of a channel program containing
ccB a “‘piggy-back” /0 operation.
R7
‘_—'> 11. Get the addresses of the first -z
CCBCSW CCW (current) and of the CCW R6
~ ~
Na
R7 Yo 12. Isthe current CCW the first
— Read CCW?
No Yes

Notes for Diagram EW3

9.-10.

11.-18.

The bit CCBUERR is reset so that the system ERP routines will
retry any 1/O errors that may occur when the channel program
is redriven. The bit CCBUEAIC is set to indicate that error
analysis is in control (the channel program has been split into its
write and read portions), and that the 1/0 Error Handler is to
get control after each redrive of the channel program by the

1/0 Manager Wait routine.

This loop determines whether the error occurred during the
Write CCWs or the Read CCWs. |f the error occurred during the
Write CCWs, then the full retry scheme must be used. If the
error occurred during the Read CCWs, then the write operations
have been completed successfully, and only the read operations
need to be retried.

Licensed Material — Property of IBM
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Diagram EW4, 1/0 Error Handler

R7

R?

CCW

e e e b 13,

4 current cCW

2.306

CCWOPR -
CCWARG I

ccw

CCWOP = e == 3% 16.

Is the current CCW the CCW
inerror?

No Yes

\

. |s the current CCW a TIC CCW?

Yes No

. Get the current CCW address

from the TIC CCW.

é

Is the current CCW a Search-ID
Equal CCW? (Does the current
CCW have a status modifier
function?)

Yes No

!

!

;

R7

teurrent CCW

VSE/VSAM VSAM Logic, Volume 2
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Diagram EWS. 1/0 Error Handler

R7
"
~N
~
\\
~
~N
ccs
CCBLWCCW [~ — — — — —

l» 17. Increment the current CCW
address past the CCW that TICs
back to the Search CCW,

™ 18. Increment the CCW pointer to

the next CCW.

19. Indicate that Read CCWs are
being executed.

20. Reset the indicator to show that
the IORB has been EXCPed.

ko> 21. Are there any Write CCWs?

Yes No ~@
\

22, Change the second CCW in the
channel program to a TIC CCW
that TICs to the Read CCW
portion.

Notes for Diagram EW5

—d L

——————"> ccaurLas

.——-_——__—l—_—| > ccwor

19. The bit CCBURDCW is set to indicate that the read portion of the

20.

21,

22,

channe! program is being redriven.

The bit CCBERROK is set on by the EXCP subroutine within the
1/0 Manager just before the EXCP instruction is executed. This flag
is used internally by VSAM to indicate that the channel program has
been built (“formatted’’) and the EXCP has been issued. 1t must be
reset at this point to indicate the channel programs must have the

EXCP reissued.

This test must be made because the buffer requiring a “piggy-back’’
/O operation may have only been started for the Write CCW and not
read because the read has a different cylinder address (CKD) or CA
(fixed block) than the write. As a result, when the |/O Manager
redrives the BLDCP routine to handle the read operations, the bit
CCBUERR will still be turned on even though there are no Write
CCWs in the channel program. |In this case, there is no need to modify

or restore the channel program.

In the case where there are Write CCWs, then the Seek (CKD) or
Define Extent (fixed block) CCW, at the beginning of the channel

program, must be followed by a TIC CCW to
the channel program.

the Read CCW part of

Licensed Material — Property of IBM
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ccB

ccacomi

CCB

—{ CCBCCW

ccw

CCWARG
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Diagram EW6. 1/0 Error Handler

ccBe

t» 23. Restore the op code of the CCW
following the last Write CCW,
and turn on the command
chaining flag in the last
Write CCW.

ccesvor

24. Turn off the command chaining
flag in the CCW following the
last Write CCW, and make that
CCW a NOP CCW.

25. Reset the indicator to show

26. Make sure the indicator does not
show that Read CCWs are

being executed.

27. Point to the head of the CCB
chain in the BHD as if it were
an CCB chain pointer.

R1

== = = — —}®28. Loop through the CCB chain
until register 8 points to the
CCB chain pointer that points
to the CCB currently being
worked on.

m—)>7)

that the IORB has been EXCPed.

Module
cce o label
—1 CCBLWCCW
CCW
CCWOP1
——————>{ ccwcceHt 108210
CCB
———————" ccacoms
/ CCBUFLGS
R8
:__BHDCCBCH 108220
R8
- CCBNCCB 108230

@)

Notes for Diagram EW6

23.

24,

25.
26.

27.

28.-29.

2.308

This step restores the channel program so that the CCW following
the last Write CCW will be correct for execution during read
operations (it will no longer be a NOP CCW).

This step breaks the channel program at the end of the write
operations for the retry.

See note for step 20.

The bit CCBURDCW is reset so that the Read CCW portion of
the channel program will be driven if the retry of the Write
CCWSs was successful.

Register 8 is initialized to contain the address of BHDCCBCH
field minus the displacement of the CCBNCCB field from the
beginning of the CCB control block. This is done so that the
CCB control block pointer in the BHD will appear to be part of
the CCB chain for search purposes.

Find the preceding CCB control block in the chain. This is
done because the I/0 Manager Wait routine will load the pointer
to the next CCB upon return from the 1/O Error Handler.
Therefore, register 1 must be initialized to ensure the current
CCB block is the one that is obtained.

VSE/VSAM VSAM Logic, Volume 2
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Diagram EW7. 1/0 Error Handler

ccBe

CCBSVLOC
CCBLWCCW

[o]s]:]

CCBSVOP

Notes for Diagram EW7

30.-31. See notes for steps 6 and 7.
32. See note for step 21.
33. See note for step 22.

¥

29. Set the pointer to the CCB
chained to the current CCB.

- Return

30. Reset the “error analysis in
control” bit.

. Restore the first 4 bytes of
the second CCW of the channel
program.

. Are there any Write CCWs?
Yes No

‘@

33. Restore the op code of the CCW
following the last Write CCW,
and restore the command
chaining flag in the last
Write CCW.

1 Rl
- : tccences
current CCB
\
ccB
CCBUFLGS
N
\ CCBCCW

R7

A ccB

—{ CCBLWCCW

9

Licensed Material — Property of IBM

Last Write CCW

CCWOP1
CCWFLG
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108240

10B300
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'Diagram EWS. 1/0 Error Handler

C .
<8 Lo 34. Get the address of the CCW in
//’ error, and save it for determination
CCBCSW - of buffer error handling. Get the
CCBCCW address of the first CCW in the
channel program.
35. Clear the error flag accumulation
PLH byte in the PLH Workarea.
PLHWAREA |
WKATEMP  [oee o e emem o e et 36, |s the CCW currently being
processed the error CCW?

Yes No

37. Indicate that the error CCW
was found.

38. Initialize the pointer to the
table of CCW op codes.

PLH

PLHWAREA

WKATEMP

"> WKAERRSW

PLH

[ rLawanea

WKAERRSW

R8

—>{ ]

@

Notes for Diagram EW8

35.

36.-37.

38.

2310

WKAERRSW uses the same bit definitions as BUFERFLG in
the BCB.

The “error CCW found” bit (IOMERP2) is used to control the
resetting of the ‘‘write’’ bits in those buffers that have been
successfully written before the error occurs.

NOTE: This is done because the Buffer Manager will attempt to
redrive the remaining buffers whose 1/0 did not complete due
to the error. For successful write operations, however, the
“write’ bits are turned off so that the buffers will not be
rewritten,

The pointer to the table is backed up by the length of an entry
to establish correct positioning because the next step will
increment the pointer to the next entry.

VSE/VSAM VSAM Logic, Volume 2
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Diagram EW9. 1/0 Error Handler

R8 R8 Module
e e = == =1 39, |ncrement register 8 to point - or label
to the next entry in the CCW 108340
- op code,
tecew
cow ~4* 40. Does this table entry apply to
- - the current CCW?
- /
CCWOP — // Yes No
R
e SONT // 4, | he CCW b 3 +
| : . Increment the pointer by jm CCW
t AB1 / 7 7 the amount specified in the
CCWTAB1 / 7 table entry. Get the entry that
/ // / points to the correct subroutine
L/ v 7/ for the CCW, and branch to the
CCWTABOP P e 7 7/ subroutine.
CCWT. ”
CCWT::")NF // P I the CCW is a
/ s TIC
/ i )
R7 V4 7 Read/Write
tocw y 4 NOP
o 7
CCWTAB2 . y none of the above
entry point v

Notes for Diagram EW9

39.-40. The table CCWTABH1 is searched until an entry is found to match
the current CCW. The entry contains a displacement into the
vector branch table (CCWTAB2) to determine the correct
subroutine to be used for handling the current CCW.

41, This step sets the pointer to the current CCW plus the value
specified in the CCWTAB1 table. For TIC, Read, and Write
Data CCWs, there is no change. For the other CCWs, the
pointer is positioned to the next CCW (except for SIDE and TIC,
then positioning is to the CCW following the TIC). Step 66 will
then increment the pointer to the next CCW.

Licensed Material — Property of IBM Section 2. Method of Operation ~ 2.311



Diagram EW10. I/0 Error Handler

8HD

BC

8
[ero1sTW  }—uf BUFcBAD |

R7 cow
[ tcew o] cowarc |
AMDSB

AMDCINV

TIC CCW

w42, Get the address of the next

CCW from the TIC CCW.

R7

Write CCW or Read CCW

p— = = —1-ip» 43. Scan the BCB queue for the

buffer the Write or Read CCW
referenced.

44, Was a BCB found?
No

\

45. Set internal error code E43
indicating a VSAM |logic error.

Yes

!

!

PLH

PLHWAREA

7| WKAERRSW

Notes for Diagram EW10

42,

43.

44.-45,

2312

When a TIC CCW is encountered, the address specified in the
TIC CCW is used as the pointer to the current CCW.

This check is made:

BUFCBAD <CCWARG <BUFCBAD+AMDGCINV
If this condition is satisfied, the buffer is referenced by the

current CCW.

A "'no’’ condition should not occur here; if it does, error code

E43 (VSAM logic error) is issued.

VSE/VSAM VSAM Logic, Volume 2
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Diagram EW11. 1/0 Error Handler

PLH Write CCW or Read CCW (con't)

PLHWAREA ]
b — — — ]
WKAERRSW

No Yes

—— o
e e s e

cCcwoP

No Yes

\

BCB.

complete.
BCB

Yes No

L.Le> 46. |s the current CCW the CCW in error,
or is it past the error CCW?

!

lte> 47. |s the current CCW a Read CCW?

!

48. Reset the “write” bits in the

!

49. Indicate that the BCB is not

BUFFLAG! [== === === === ~ =} 4o 50. Was the buffer to be written?

“@

BCB

——————" suFFLAG!

Notes for Diagram EW11

46.-48. All buffers associated with CCWs preceding the error CCW can

49,

60.-61.

be placed on the free queue, and all buffers associated with CCWs
following the error CCW will be redriven.

If the error CCW was a Read CCW, then any buffers that were to
be written were processed successfully, and the ‘‘write’ bits
(BUFCMW, BUFCFMT, and BUFPFMT) are reset so that they
will not be rewritten during the redrive of the 1/0 operation.

The “BCB not complete’” bit (BUFENTCM) is set to indicate
that the buffer has not had any 1/O done for it. 1t will be
redriven by the Buffer Manager.

If the buffer was to be written, the “must write” bit (BUFCMW)
is turned off, and the “write ignored” bit (BUFWRIGN) is
turned on. This causes the Buffer Manager to redrive the write
operation for this buffer and ensures that any old writes for the
current CCW chain are completed before returning to the user.

Licensed Material — Property of IBM
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Diagram EW12. 1/0 Error Handler

Write CCW or Read GCW (con't) ca
61. Turn off the “must write” bit,
and turn on the “write
ignored” bit. BUFFLAG1
BCB
BUFFLAG1 — o o = = =1 52, Was the buffer to be read?
Yo No
\ )
53. Turn off the “read” bit, and 1
PLH turn on the ‘’read ignored'’’ bit.
PLHWAREA
————— — e o e e =t 54, Has the “1/O error’’ bit been
WKAERRSW set in the BCB for the buffer?
No Ve m—5)
(69) pusi
3CB ‘
PLHWARE
BUFERFLG 55. Set the *'I/O error” bit on, and | PLHWAREA |
OR the error-indicating byte N WKAERRSW
( into the BCB error flag byte. T
PLH
BCB
’56. Does the index component
| PLHWAREA | H reside across a mixed device BUFERFLG
WKAERRSW // class?
e Yes  No
AMDSB '
7
7
AMDATTR2 [~

Notes for Diagram EW12

52.-63.
Al

54.-55,

2314

If the buffer was to be used for a read, the “read”’ bit (BUFCRRD)
is turned off, and the read ignored” bit (BUFRDIGN) is turned
on. This causes the Buffer Manager to redrive the read operation
for the buffer and ensures that any reads for the current CCW
chain are completed before returning to the user.

If the buffer is the one associated with the error CCW, then the
“1/0 error” bit (BUFEIOQER) is turned on, and the error

indication(s) is ORed into the BCB.

If the index component crosses different device classes (high-level
index on CKD and sequence set on fixed block, or vice versa),
then the device class bit (AMDARCH) is set to the original

value when the 1/0 Manager was called.

VSE/VSAM VSAM Logic, Volume 2
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Diagram EW13. I/O Error Handler

Write CCW or Read GCW (con't]

\

AMDSB

/7 ccw
[ teew o
ccwor
CCWFLAG
No
RS ‘
Lr
[ F—
BCB

BUFSSRCD —

T

No

\

RS

57. Reset the device class bit to
the setting when the 1/0
Manager was called.

58. Clear the register for error
code calculation.

— = f-(to 59, Was there a read error?

Yes

> 60. Increment the code to the
range of values for write
operations.

o 61. Is the error in a sequence
set record?

Yes

:!‘—J> 62. Increment the code beyond the

AMDSB ‘

T

AMDINDX

No

sequence set range of values.

ke 63. s 1/O being performed to an
index record?

Yes

l"'—'——‘> AMDATTR2

RS

L]

RS

return code
'

RS

G

Notes for Diagram EW13

68.-64. These steps compute an index into a table of return code values.
The first half of the table contains read errors; the second half
contains write errors. Within each half the error codes appear

in the order: sequence set, index (not sequence set), data.

Licensed Material — Property of IBM
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Diagram EW14. 1/0 Error Handler

rite
RS
64.
R6 RTNCDTAB
[ f=— —— 1+ 65.
R7

[ —w

or Read CCW (con't) .

Increment the code to the data
range of values.

Save the error code in the PLH
Workarea.

Point to the next CCW,

NOP

Cccw

67.
BHD

BHDSKDQ
BHONSKDQ
BHD1STW

e e e e 8 B8,

R6

——

Point to the head of the BCB
queue in the BHD as if it were
a BCB chain pointer.

Set up register 5 to point to
the queue header {scheduled
or non-scheduled queue) that
is the same as the 1/0 queue
header.

Save the pointer to the
preceding BCB.

Module
RS or label
PLH
—»| PLHWAREA 108670
WKARTNCD
108680
R6
BHD1STW 10B700
RS
R7
N
DL 1 oemo

Notes for Diagram EW14

D

67.-77. The NOP CCW indicates the “end of CCW chain” (all CCWs have
been processed). This routine updates the status of the BCBs on
the 1/O queue when an error has occurred. |If a read or write
error occurred on a BCB, then that BCB is moved to the free
queue. If the BCB is flagged ‘“not complete’, but there was no
read or write error, then that BCB is left on the 1/O queue but is

67.

2316

not marked valid.

Register 8 is initialized to contain the address of
minus the displacement of the BUFCHAIN field

the BHD1STW
from the

beginning of the BCB. This is done so that the BCB pointer in
the BHD will appear to be part of the BCB chain for search

purposes.

VSE/VSAM VSAM Logic, Volume 2
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Diagram EW15. 1/0 Error Handler

NOP CCW (con't)

BUFNBCE  b—— — 1% 70. Are there any more BCBs?
Yes  No smmmmp Retyrn
R6 BCB
E__—-__:]___- — ——*71. Was the 1/O error on this BCB?
BUFERFLG
BUFNBCB
N No  Yes
AN
N
A
72. Dequeue the BCB from the
1/0 queue.
R6

E:]—- —_——— P 73. Enqueue the BCB on the free

queue. :

BHD1STF

V 74, Make sure the buffer is NOT

flagged valid.

Notes for Diagram EW15

l R6
m—— I

R7

BCB

—— 2| BUFNBCB

BHD

BHD1STF

BCB

Module
or label

108720

BUFNBCB

BUFFLAG1

70. Register 6 points to the next BCB (if one exists). Otherwise, control
returns to the 1/O Manager. (See Diagram EV, 1/0 Manager: Wait

for 1/0 Completion.)

73. The “’not complete’’ flag (BUFENTCM) and “‘write or read”’ error
flag (BUFEIOER) were set during the scan of the CCW chain in

steps 49-54.

Licenéed Material — Property of IBM
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Diagram EW16. 1/0 Error Handler

8CB NOP CCW (con't)

L — —

BUFFLAG2

RS

<% 75. |s the buffer for a read-ahead

operation?

Yes No ‘@
\

76. Flag the buffer as valid
despite the error.

[__—___]— _— -';77. Set the queue header

BHD s

BHDISTW [~

(scheduled or non-scheduled
queue), which is the same as
the |/O queue, equal to the

new 1/0 queue header.

R6

BCB

4

Notes for Diagram EW16

76. Errors on read-ahead buffers are checked for by the Get Next routine
(IKQGNX00) or by the Read-Ahead Interface routine (RDAHI) of

77.

the Buffer Manager (1KQBFAQO).

The header of the scheduied or non-scheduled queue (whichever

was passed on entry to the 1/0 Manager as the /0 queue) is

updated from the 1/0 queue header. (The |/O queue header may have
been changed by moving buffers to the free queue.)

2.318 VSE/VSAM VSAM Logic, Volume 2

V)

BUFFLAG1

RS

BHD

BHD1STW

Module
or label

108730
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Diagram FAl. Mount Volume

Module
R6 R10 R11 or label
[teps ] [ tamose] [ tamsL] _.@
@-q - 1. Obtain and initialize work area. IKQEOV
2. Requested volume to be dynamically assigned ?
No Yes
Y EDB
EDBSYMU Work area
EDBMNT @-i - 3. Set up control blocks and save volume serial > NVOLSER INITCTLB
numbers. - FINDLUB
EDBPARDB OVOLSER
l I 4. Is any volume online? JIBSMAD
AMDSB Volume list Yes No w
[ AMpPvOL VOLSERNO
VOLMOUNT | .
VOLPUBIX \\ 'l b 5. s the requested volume the same as the online
Work volume?
'orK area
R4 ~
Address of OvOLSER '
:v:.:,k;ym —————————— -4 6. Load (via CDLOAD macro) routine to complete IKQPBF
|KQPBF outstanding 1/0.
R15 R16
See Diagram FC, Purge Buffer. -
v =
~ ~—
Work area T 7. Return code=0?
JIBSMAD Y No ()
OVOLSER ~
Y ARDB SN ’ EDB
requested h 3 _J
volume —_—— - - 8. Indicate to the supervisor that I/0 is no longer - Dy DEMOUNT
serial number allowed to these extents, and turn off “‘volume
mount” flag for volume to be demounted.
RO
k
:?Jr,:;“ = — — — ¥ 9. Mount volume. IKQASNMT
Licensed Material — Property of IBM Section 2. Method of Operation ~ 2.319



Diagram FA2. Mount Volume

Work area
NVOLSER . 4»10. Is correct volume mounted?
OVOLSER
JIBSMAD ves No —@
AN
N
R6 R10 R11 — — -t 11. Indicate to the supervisor that 1/0 is allowed to
P v
[ 1EDP 1 l 1 AMDSB I l T AMBL I y s these extents, and turn on “volume mount
@ flag for volume mounted.

12. Mount and assign requested volume.

13. If the volume was demounted, indicate to the
supervisor that /O is no longer allowed to
these extents and turn off “volume mount”
flag for the volume demounted.

14. Indicate to the supervisor that 1/0 is allowed
to these extents, and turn on “volume mount”

unted.

| £Ds Work area flag for volume mo
EDBPARDB [——_}—— —~4» 16. Free work area and restore caller’s registers.

ARDB
requested
volume serial {= —D@
number

Return

2.320 VSE/VSAM VSAM Logic, Volume 2
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R11

Diagram FB1. Extend EDB

tAMBL — == == == == e = ~1& 1, Obtain and initialize work area.

AMBL AMDSB
{ tampse }——sof - —#» 2. Set up the CPL and FPL and call catalog
LOCATE function to obtain all extents of the
data set.
|—- — ~¥& 3. Check each key range to see if more extents
ARDB Catalog Work area have been added.
1" 4 Check if more extents were acquired for the
same key range.
ARDB
S -_— —'-‘r’ 5. Does a volume entry already exist for extents?
N No Yo
\ es
AN
N
N\

volume entry?

No Yes

6. Does the ARDB have space enough for another

Work area

=

Catalog lists area

CPL
FPL

CATVOLGP
CATVOLNG

Notes for Diagram FB1

2,

LOCEXTNT is called and, in turn, calls the catalog LOCATE
function to obtain all extents of the data set. If a nonzero code

is returned in register 15 by the catalog LOCATE routine, an error
code is set in the work area by LOCEXTNT to specify what error
condition occurred before exiting to the mainline routine.

Steps 2-11 are processed twice if both data and index AMDSBs
exist — first for the data, then for the index.

. Each of these steps constitutes a small loop within the major loop

for each AMDSB.

After each of the checks in steps 3 and 4, steps 5 through 10 are
processed. That is, whenever extents are found that belong to

the key range being processed, associated ARDBs, EDBs, and volume
entries must be created for them, if they do not already exist.

Licensed Material — Property of IBM
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Diagram FB2. Extend EDB

Notes for Diagram FB2

ARDB
AMDSB N
/
VOLST Work area / /
I | | 1l /7
/ //
7/ /]
AMDSB ARDB /]
| | —— [,
EDB Work area 4/
L 1L |
Work area

~— —— -1e 13. Free work area, restore caller’s registers.

. Obtain storage and build a new ARDB, and free

. Add volume entry to ARDB.

. Search for new extents on this volume.

. Find the address of space in which to build 3

. Is the index AMDSB present?

. Have we processed the index AMDSB?

storage occupied by old ARDB.
7,

R1
RELREPNO

ARDB

Madule
or label

GETCORE

>

EDB(s), and buiid them.

Yes

}

No

——p(2)

Yes

}

No

Vv’

new vol,
entry

R16

— >| Return code l

Return

7. If there isn't enough space in the ARDB to add a volume entry,
GETCORE is called to obtain storage, copy the old ARDB, and free
the storage occupied by the oid ARDB.

. To locate and build EDB(s) for the new extents, BLDEXTNT is

called and, in turn, calls CALCORE to get the address of space in
which to build the EDBs, EDBBUILD to build the EDBs for the
new extents, and FINDLUB to find the LUB index in order to
turn on the mount flag.

2322

VSE/VSAM VSAM Logic, Volume 2

BLDARDB

BLDEXTNT

CALCORE
EDBBUILD
FINDLUB
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Diagram FC1. Purge Buffer

(& Module
or lsbel

AMBL R13

[ameLpirF - —————}+1. Point to the PLH. ]:>(:| IKQPBF0O

PLH Re

PLHDBHD : p

T —————1+2 Get the correct BHD. — ] PBFO20
BHD BHD

BHDSKDQ ~— — — ——1+ 3. Wait on the scheduled queue. n BHD1STW PBF040

See Diagram EA, 1/0 Manager: Mainline.

BHD pHo. IKQIOA/
BHD1STF BHD1STF 1KQI0C
BHDISTW BHD1STW

— —— — — — —L-» 4. Transfer buffers from the scheduled queue to 2 ___'_:D BHDNSKDQ PBFO4S

BCB the free queue.

BUFCRRBA 8CB
BUFCRRD BUFCWRBA
BUFCVAL
v 5. Isolate write requests for mounted volumes. L PBF110
BHD //
BHDNSKDQ / . BHD
/ BHDNSKDQ

8CB / BHD1STW

BUFCMW /
BUFCFMT // BCB
BUFCRRD BUFNSCB
co8 BUFCRRD
BUFPURGH1
EDBMNT .
EDBLORBA POWAREA
EDBHIRBA PBHOLDQ

Notes for Diagram FC1

1. Onentry, 1/O Manager status from the PLH is saved in a work area
(PBWAREA) provided to Purge Buffer by its caller (EOV). This save
is necessary because the |/0 Manager will be invoked recursively by Purge
Buffer. (The /O Manager calls EQV, which calls Purge Buffer, which
in turn calls the 1/0 Manager.)

The design of Purge Buffer assumes single string processing. This
restriction is enforced by the open routines. For this reason, Purge
Buffer only concerns itself with a single PLH.

2. The first time through this routine, the'index BHD is gotten (if there
is one). In all other cases the data BHD is gotten.

3. The scheduled queue contains 1/0 that has been started but not waited
on (if any).

4. The free queue contains buffers that are available for use, regardless
of whether their contents are valid.

While transferring buffers from the scheduled queue to the free queue,
any buffer for which a read has been done gets its current RBA
updated to the RBA of the control interval read and is marked valid
(BUFCVAL).

5. A queue containing only requests (that have not been started) for
write 1/0 to mounted volumes is constructed. This queue is a subset
of the requests that had been on the nonscheduled queue {queue of
1/Q requests not yet started). The remaining requests from the
nonscheduled queue are placed on a temporary Purge Buffer queue
{the hold queue, PBHOLDQ).

Licensed Material — Property of IBM Section 2. Method of Operation ~ 2.323



Diagram FC2. Purge Buffer

2324

BHD1STW

b
©
I
Q

STW

I§

BUFPURG1

PBWAREA
PBHOLDQ

@
© I
o

HD
BHDNSKDQ

CB

BUFCRRD

D8
EDBMNT
EDBLORBA
EDBHIRBA

|

. Write /O for the mounted volumes.

See Diagram EA, 1/0O Manager: Mainline.

. Check for errors, and merge the |/O buffers

with the other buffers on the hold queue.

. lsolate read requests for mounted volumes.

Read 1/O for the mounted volumes.

See Diagram EA, 1/0 Manager: Mainline.

|

BHD

BHDNSKD

BHDNSKDQ

BHD

BHDNSKDQ

BCB
1 Burnece
BUFCMW
BUFCFMT
BUFCRRD
BUFPURG1

PBWAREA

PBHOLDQ

BHD

BHD1STW

VSE/VSAM VSAM Logic, Volume 2

(19

PBWAREA
PBHOLDQ
BHD

BHDNSKDQ
BHD1STW

BHD

BHDNSKD

BHDNSKDQ

Module
or label

PBF190

1KQI0oA/
IKaloc

PBF200

PBF230

PBF300

1KQIOA/
IKQloc

Licensed Material — Property of IBM



Diagram FC3. Purge Buffer

BHD b = e e e 1w 10. Check for errors, and merge the 1/0 buffers ]l— _: > BHD
BHD1STW with the other buffers on the hold queue. BHDNSKDQ
8cB 3CB
BUFCRRBA BUFNBCB
PBWAREA BUFCWRBA
PBHOLDQ 11. Restore the BHD so |/O for the unmounted 1 BUFCRRD
. Pre volume will get done later. BUFCVAL
//
PBWAREA Pre PBWAREA
PBHOLDQ PBHOLDQ
AMDSE ] 12. s this an index whose buffers have just been
- purged? BHD
BHDNSKD
N v BHDNSKDQ
o es -( : ) BHD1STW
Return

Notes for Diagram FC3

11. The nonscheduled queue, as restored, will contain all buffers that
were previously on it, but the flags indicating that 1/O is requested
will have been turned off for requests to volumes that were mounted
before the EOV call. The 1/O Manager ignores buffers with no 1/0
requests on them.

If an index has just been processed, it is necessary to make another
pass to process the data component.

12.
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Diagram FD1. JRNAD Exit: Journal a Transaction

? *Diagrams BB, BC, BK gnrol‘::.d‘
PLH

IKQJRN
1. Save registers. " Firmsave
PLHJRNSV
2. Determine the calling routine and branch FLHIA JRNO40
accordingly:
IKQVSM —3)
IKQMDY —(4)
IKQcIs -@
1KQCAS —p(+) PLH
IKQSRG ~® PLHAJRN
anL IKQSRU m—+)
] JRNDS
RPLREQ === — =& 3, Determine and insert the request-type code. o JRNOBO
A
JRNFRRBA
®:> ; JRNDLEN
. JRNTORBA
4. Calculate and insért into the parameter list: B TANEXIT
a. “From" RBA 4
b. “To"" RBA -
¢. Number of bytes moved
ACE 5. Insert request-type code. ﬁ
EXLST ACBEXLST fm—— —t& 6. Get the address of the exit list. ‘ JRN150
EXLJRANF [o= == o= o e = e e = —34» 7. |5 the user’s exit to be loaded?
Yes  No

®

Notes for Diagram FD1

1. Registers 14, 0, and 1 are saved in field PLHJRNSV.
Registers 2-12 are saved in field PLHBSAVE.

2. IKQAIX also calls JRNAD, but it uses the
| KQVSM calling interface.
Depending on the caller, the following parts of
step 4 are executed:

IKQMDY 4a, 4b, and 4c

IKQCIS 4a and 4b

IKQCAS  4a (first pass)
4b (second pass)

IKQSRG 4a

IKQSRU  4c¢

2326  VSE/VSAM VSAM Logic, Volume 2 Licensed Material — Property of IBM



Diagram FD2. JRNAD Exit: Journal a Transaction

Module
8. Load the user’s exit routine (CDLOAD). or label
9. Was load successful?
Yes No -(: :)
PLH 10. Exit to user routine. ::;:trim
PLHBSAVE [== == o cme e o o > 11. Restore registers upon return from user. JRN160
PLHJRNSV
12. Return to calling module. JRNRTN
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Diagram FE1. Defer Writing of Buffers

2.328

BCB

RPL 1

RPLXID [~

VSE/VSAM VSAM Logic, Volume 2

+

BUFBSPH [ == == ——=—=—— <& |, Get address of the BSPH.
Lo 2. Indicate that buffer contents are modified,
3. increment the count of modified buffers.

4. Invalidate all other buffers in the BSPH which

have the same RBA and data set identifier,

BCB

BUFMDBTS

BSPH

BSPHMDBN

BCB

Return

BUFFLAG

Module
or label

IKQBFB10

BFB110

BFB130
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Diagram FF1. WRTBFR: Write Deferred Buffers

PLH

PLH
PLHITRN —_—
—
T
-l
RPL -
- - -
-
RPLXID. P~
P 4 2.
BSPH P
- -
BSPHMDBT |~
3.
”
/]
/
Ve
/
//
PLH / Joa
/ —
PLHILRU _-
PLHIPERC P~ - 5.
PLHIDS [—— "
PLHIBCB K
N N
N 6.
N
N ~N
N
B 7.

If this is a write buffer request for a specific

transaction identifier, set up a test mask with thisw

identifier; otherwise set the test mask to
X'FF ... FF'.

Are there any modified buffers in the subpool?

smmmml) Return

Yes

¢

Is this a write buffer request for
Yes

least-recently-used buffers?

Calculate, from the specified percentage, the
number of buffers to be searched.

No

No

Search the subpool for a modified buffer
(belonging to the specified data set if a data set
identifier was supplied).

Write the buffer to disk.
See Diagram DE, Do 1/0.

All buffers handled?

Yes No

w—(5)

=

PLHILTM

-—
=

®
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Module
or label

IKQBFB20

BFB220

8FB230
SCMBSPH

SCM110

BFB238
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Diagram FF2. WRTBFR: Write Deferred Buffers

2330

PLH

PLHIDS

—
—
w—
—_—

BSPH

BSPHNBSP

AMDSB

AMDATTR1

VSE/VSAM VSAM Logic, Volume 2

..l— 8. Is this a write buffer request for a specific data
set?

No  Yes

I ———— + 9. Is there another subpool to scan?

Yes  No s> Return

4

e e e = =4 10. |5 this a key-sequenced data set?

i No sl Return

11. Find the BSPH for the subpool containing the
index buffers.

12. Have the index buffers already been handled?

Yes  No —(?)
{

Module
or label

BFB240
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Diagram FG1. Get a Scratch Buffer from the Resource Pool

o

BSPH
1. i
SSFHFREN b — — F. Are there any free BCBs in the BSPH?
BSPHUBTM Yes  No “@
BSPHMDBN | ™\ ‘
\ N
\\ W2, Get address of next free BCB.
\ 3. Does the buffer connected to this BCB have
\ f valid contents?
4
A
\/ ‘i No —p(9)
BCB /A
/ \ 4. Are there more free BCBs?
BUFCVAL Ye No
BUFWRINV \ ¥ ~@)
BUFMDBTS \ ‘
\
\ 5. Are there any modified BCBs in the BSPH?
\ Yes  No ﬁ@
\\ ‘
\ 6. Get address of the first BCB that is not in use.
7. Is this a modified BCB?
Yes  No
BCB Buffer ‘
1+ F=—=> 8 Writethe buffer o disk. -
See Diagram DE, Do 1/0.
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VSAM
data set
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Module
or label

IKQBFB30

BFB316

BFB320

BFB326

BFB331
IKQBFAB0
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Diagram FG2. Get a Scratch Buffer from the Resource Pool

PLH

PLHSTBCB | aoe e e e e

2332

9. Update the counters in the BSPH.

10. Place BCB at top of the use chain and
initialize it.

F» 11. |s BCB stealing permitted?
Yes No

\

12. Try to steal a BCB from another string.

13. Was steal attempt successful?

Yes No

\

14, Initialize the BCB.

No BCB
available

No BCB
available]

Module
BSPH or label
BSPHCRBN
R BSPHMDBN
Sy
BSPHUTOP
) Return SSPHUBTM
‘ual
e BFB360
R14
Return address
/ S
”
BFB375

{

Return

VSE/VSAM VSAM Logic, Volume 2
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Diagram FH1. Return a Buffer to the Resource Pool

PLH

PLHBCPLH

AMBL

AMBLUSB

[ 1. Is this a path-entry PLH?

Yes No ~@
4

the resource pool.

r’ 3. Is there an upgrade set?

iv =0

buffers held by each member to the resource
pool.

" 5. Return the buffers for the path entry to the
resource pool.

6. Return the buffers for the base cluster to the
resource pool.

2. Free the AIX-PLH and return the AlX buffers to §

4. Free the PLH for the upgrade set and return the 5

-

Notes for Diagram FH1

2,4, 5, and 6. If the data set is share option 4 (AMDSHR on), the buffers
are invalidated.

Return

Licensed Material — Property of IBM

Module
or label
IKQBFB40
AIX-PLH
PLHAUSE o
PLHUSE 8420
PLHHRPL
BFB440
Upgrade set
PLH
PLHHRPL
> pLHUSE BFB420
PLHAUSE
BHD BCB
BHDISTF
BHDSKDQ BUFNBCB
BHDNSKDQ BUFUS BFB4S50
Section 2. Method of Operation 2.333



Diagram FI1. Search Resource Pool for Requested RBA

w Module
or label
RE
or [~ = == 1% 1. |3 this a request for RBA search with copy IKQBFBSO
? scratch bir function?
i No mmmp(3)
2. |s the control interval already held in exclusive
control?
R14
No Yes Error
W et == Rewn 8FBE26
R1 Parameter list ‘ b address +8
PARMRBA == = —J» 3. Search for the requested RBA.
BCB 4. BCB for the requested RBA for correct data set
V4 found and buffer valid?
BUFWRINV // Yes No Ertror ; R14
return J Return
BUFCWRD / ' 9 @‘ address +4
BUFCRRBA |\ /
BUFHDSID 6. Copy function requested? BFBS5E0
BUFCVAL Y No Yes o BCB BSPH
BUFCURBA / -.
// ‘ BUFUSE BSPHFRBN
Re / 6. Place BCB at top of use chain. / BSPHMDBN | | grggss
Y %
7. Update counters and indicate “buffer in use” by W
setting BUFUSE to X'FF’. R6
R4 Requested buffer - Return
I H ; > 8, Copy contents of buffer. X Scratch buffer BF8580
9. Copy contents of BCB., SR> Return ocs
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Module Prologues

Section 3. Program Organization

VSAM program listings are the key to VSAM’s organization. You get into
the listings from the method of operation diagrams. Once you have located
the module or routine name that interests you in the diagrams, you are
ready to turn to the listing to find the additional information you require.

Each VSAM module listing begins with a description of the module, called
the module prologue. The information contained in VSAM prologues is
described in the topics that follow.

Module name: The external procedure name of the module (f