























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































example, if no checkpoints occur, only the headings for checkpcint are
printed.

Note: The page numbers listed in the heading of the following sections
refer to the page numbers in the sample output of job //SAMPUSY in
Chapter 3 of the INS/VS EFrimer Sample Listings.

STATISTICS FRCM EUFFER ECCLS REPORT

These sunmmary reports are a formatted display of the contents of
selected items of the message queue, data base buffer pool, VSAM buffer
pcol and message format buffer pool that were collected at the fkeginning
and end of trace. These rercrts are preceded by a system configuration
regort (Fage 1), which gives information about 0S5/VS and IMS/VS systeas
used.

Since the pool ending values and the difference between starting and
ending values cannot be computed if no pool ending statistics are
written on the trace tape, this summary is produced only if the Monitor
is ended before termination of the IMS/VS control region.

In the case vwhere only the ending values of one kuffer pool are not
written on the trace tape, the ccrrespcnding summary report is not
computed and the following infcrmation message is printed:

NO QUEUE EUFFER POOL TRACES AT END TIME CN MONITCR I1ICG TAFE
*%*%QUEUF '‘BUFFER FCCI FEECFT CANCELLED***x

The VSAM tuffer pocl summary report and/or the message format tuffer
pcol report will not be prcduced if the corresponding facility is not
invoked through IMS/VS system definition. In this case, the followirng
information message is prirted:

NC VSAM BUFFER POO1 TRACES ON MONITICR 1CG TAPE
*%%*YSAM BUFFEERE PCCL REFCRT CANCELLED****

P2 PP P P22 ¥ T TP > ¥

The final number cf this report (CUCTIENT) is the most interesting.
Generally, in an entry IMS/VS system this number should be less than 1.
If higher than 1.%, you should consider increasing the number of online
queue tuffers via the CBUF fparameter in the IMS control region
grocedure.

Lata_kase Buffer (Suk)rcols, Pages 3, 4 apd .5

The statistics of the data Lase buffer (sub) pools and their
interrretation are the same as discussed in the first part of this
chapter for a batch arglication.

Message_Format Buffer Pocl, Page 6

The final number of this repcrt ([QUOTIENT) is the most interesting.
Jdeally, in an entry IMS/VS system, this number should ke less than 1.
If higher than 4, ycu should ccnsider increasing the size of the online
MFS pcol, via the FBP parameter in the IMS control region procedure.
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Region timing information is printed for every MPP/BMP active during the
trace. This summary repcrt distinguishes the following activities per
region:

. Scheduling and terminaticnm
o Schedule tc first DL/I call
N Elapsed executicn

] DL/I call

. Idle for intent

. Checkpoint

. Region occupancy

It should be noted that some of the values shown for region timing
overlap in the timeframe of the trace period. Flapsed time for
scheduling and terminaticn are included in idle-for-intent time. The
elapsed time for execution includes the elapsed time for DL/I calls. 1In
general, the trace time pericd is slightly greater than the sum of
scheduling and termination, schedule to first CL/I call, elapsed
execution time, and idle-fcr-intent time. Differences between this sunm
and the trace time can be attrikuted to transactions active at the
startup and shutdown of the tracing, or idle regiomns at the start or end
cf a trace. :

Scheduling and Terpipaticn: Lines under this heading, for each region,
show the number of cccurrences of scheduling and termination in the
region, and both the e€elagsed execution time and not IWRAIT time
associated with scheduling and termination. The total of all intervals,

the maximum single interval, and the mean interval values are shown.

The elapsed time during which the scheduler is internally waiting is not
included in the elarsed time shown for scheduling and termination.

This line of the repcrt dces nct include data for a message regicn that
was not scheduled kut was executing at the start of the trace.

Schedule tc First DCL/I Call: The lines under this subheading show the
elapsed time for the following to occur: the region to gain control
after being scheduled; the program either to be located in the region or
to be brought into the regicn; cor the program to issue the first TL/I

call requiring dispatching of the IMS/VS Call 2nalyzer Module.

This section does not appear for a message region or a batch message
region that was not scheduled during the trace; it does not appear for
cne that was scheduled but did not issue a DL/I call following the
scheduling. The nuuwber cf program loads is one less than the number of
schedulings, if the trace was ended after the scheduling kut befcre the
first DL/I call of the last scheduling.

Elarsed Execution: Lines under this subheading give the number of

executicns of programs in each region and the elapsed time for each
execution.

The number of executions may be one less than the numkter of schedulings

and schedvle tc first DL/I calls if the program that was scheduled had
an outstanding DL/I call when the trace was ended.
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DL/I Call: Lines under this subheading give the total numker of DL/I
calls from each region during the trace, the total, mean and waximup
elapsed execution time intervals to complete those calls, and the total,
pean and saximum non-IWRIT intervals used to complete those calls. The
number of IWNAITs per call is ccmputed and displayed for each region
under the heading "INWT/CALI."™

1dle for Intent: Lines under this subheading give the number of times a
region was in the idle state because of an intent conflict. An intent
conflict occurs during scheduling when the frogram to be scheduled needs
data base resources held by another active program. See the sectiorn

“pData Base Processing Intent"™ in Chapter 3, "Data Ccmmunication Design."

Checkpcint: This line is rrcduced if a checkpcint occurs during the
trace.

The line gives the number of times checkpoint was dispatched, the total
elapsed time of the checkpcints, the mean elapsed time for a checkpoint,
and the maxinum of those elapsed times.

The line alsc gives the total non-IWAIT time for the checkpoints, the
average non-JIWAIT time fcr a checkpcint, and the maximum of those
ncn~IWAIT times.

Regicn_Cccufpancy

Lines under this sub-heading indicate the percentage of time that the
region was occupied. This value is determined frcm the formula:

scheduling + termination ¢schedule to 1st D1/I call
Regicn Occupancy= ______#¢_program_elapsed +_idle-for-intent
trace elagsed time

The value of trace elapsed time is the difference between the time
recorded for the first traced INMS/VS event and the last traced IMS/VS
event.

Region IWAIT, Pages 8, 9

This report lists the cccurrences and duratiocn of IWRITs for each
derendent region during:

° Scheduling and terminaticn frccessing
. DL/I call processing
. Checkpoint prccessing

CCCURRENCES: Lists the number of IWAITs

TOTAL, MEAN, MAXIFUM: 1ists the total, mean and maximum elapsed time of

- 210P B4 329 P22

FUNCTION: Lists the cause cf the IWAIT. PSB/DMB defines the ESE/LEL to
be loaded, DL defines the data set via its DDNAME which needed an I/C.
If the number of ESB/UME loads (IWAITs) is high, you might consider

increasing the PSE and DMB pcol sizes.

MODULE: Defines the module involved in the IWAIT. BLR = block loader
for PSBs, DMBEs. VBH = VSAM kuffer handler. QMG = gueue manager.
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This report lists an overview of the most important factors for each
MEP/EMP active during the pericd of monitcring. The time figures are
given in micrcseconds. The columns and their meaning are:

NO.SCHELS: The numker c¢f schedulings.

TRANS.DEQ: The number of input message dequeued after their successful

- - ——

processing by the fprcgrarn.

LL/I_CALLS: The tctal rumber cf both message and data base calls issued
by the frcgras.

DL/I_CALLS/TIRAN: Same as akove, but per input message.

I/0_IWAITS: The number of I/0s required by IMS/VS to process these DL/I
calls. An average telcw twc is preferable. However, higher values
cccur if the prccessing c¢f a call involves scans of long physical twin
chains or insert/deletes of segments involved in logical relaticnships

and/or seccndary indexes.

TRAN_DEQD/SCH: The average number of input messages (same transaction
code) processed in one scheduling of a MEF. This number in our subset
is between 1 and 5.

CPU_TIME/SCHEL: The average CFU task time for the MPP/BMP regicn per

schedule. This will te typically very high for EMPs because the full
Frccessing of a BMP ccnstitutes cne scheduling.

ELAPSED _TIME/SCHEL: The average program elapsed executing time per
scheduling. This number is largely dependent of the processing
performed by the program, especially its number of DL/I calls and
associated I/0s. Ideally, for a simple application, it should ke below
500 milliseconds.

SCHED. TC_1STI _DLI/SCHED: The average elapsed time Ltetween the
scheduling of the MEP/BYF and its first CL/I call. Typically, the rajor
contrikuting factcr in this is program lcad time. Typically, this value
shculd be betuween 200 and 5CC milliseconds. Basic steps to improve this
figqure are:

. Maintain a compact (ccmpressed) IMSVS.PGMLIE containing only the
MEPs used by the online systen.

. Specify this IMSVS.EGFIIB as the first step/job likrary in the MPP
region JCL.

] Use the COBOL options of NORES, NODYNAM and NCENDJCE.

ELAPSED TIME/TFANS: Same as ELAESEC TIME/SCHEL, but now per
transaction. If TRAN,LEQ./SCH. is 1, they are the sane.

DL/I_Call Summary, Pages_1S5,_2C

This report gives a suznary cf the number of DL/I calls per ESB ({that
is, program), per segment returned, and the number of IWAITs for these
calls. FPor a discussicn refer to the DL/I Call Summary Report section
of the DB Mcnitor in the first part of this chapter.
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See mmemm=maa

This report gives a compact, over-all picture of IMS/VS performance
during the period of the DC mcpnitcr trace interval. The headings and
ccntents of this report are self-explanatory. Definitions of terms used
are included in the discussicn ¢f previcus regorts.

USING_THE_VTAM_STORAGE_POOL_TRACE

This section describes hcow tc use the VIAM storage pool trace to
optimize the VTAM main storage pool in your installation.

This VIAM trace facility is defpendent upon the 0S/VS

General Irace Facility (GTF).

The VIAM storage fpool trace records the usage of all VTAM storage fgcols.
When koth GTF (USF trace cpticn) and VTAM storage pool trace are active,
the storage pocl trace infcrazaticn is collected on every 1000th VTANM
request tc obtain a storage pool element.

The VIAM storage pool trace collects the following infcrmaticn for each
of the VIAM storage pccls:

] Storage rool name

L] The maxiwus number of elements allocated from the pool at any one
time since tle last trace reccrd was written

o The maximum number of queued requests for buffers at any one time
since the last trace record was written

. Number of currentliy unallccated elements in the pool

. Date and time, if TIME=YES was specified in the GTF START command

OPERATING THE TRACE
To be able to activate the VIAM storage pool trace, GTF must be started
first. If you are usirg cur sample cataloged procedure VTAMGTF as

generated by job //SAMPIE€ in IMSVS.PRIMEJCB, you should use the
fcllcwing procedvure.

erter: S VIAMGTE.E1 (This starts GTF)

response: nn HHI100A SPECIFY TEACE OPTICNS

enter: nn,TRACE=RNIO,USR

response: mm HHL1zE RESPECIFY TRACE CPIICN OR REPIY U
enter: ¢&nm,U

enter: F PO,TRACE,TYEE=S¥S,II=VTAMBUF

This starts the VIAM stcrage pccl trace

Note: 1In the above it is rresuwmed that VTAM runs in PO and GTF in P1.
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enter: F PO,NCTIRACE,TYEE=SKS,ID=VTAMEUE

enter: P VIAMGIF.E1

OPTIMIZING VIAM STORAGE POOL PARAMETIERS

VIAM has eleven storage pools to control the buffering of data. VTAM
dynamically allccates and deallocates space in these pools fcr the VIAM
control blocks, I/0 Luffers, and chanrnel prcgrams that ccntrol the
transmissicn of this data.

The basic procedure for tailcring the VTAM storage pool values is to
initially operate VIAM using the worst-case storage pool values as
described in CS/VS Storage Estimates. Then adjust the storage pool
values by using the VIAM stcrage pool trace facility. To tailor the
VIAM storage fools, determine the following values for each VTAM stcrage
pool:

. bno, the maximum number of elements in the pool
. bth, a threshold numker of elements for a pool

. bsz, the size cf each element (in bytes) in a pool (specify for
IOEUF and PPBUF cnly)

Storage_Pool_ (SMS) Trace Description

The VIAM storage pocl (SMS) trace records infcrmation on the use and
availability of VTAM's buffer pools. 1The trace records are written at
regular intervals, after every 1,000 regquests for buffers. Each set of
records contains the maximus number cf buffers in use, the maximum
nusber of requests for buffers queued, and the current number of
availaktle tuffers for each cf VIAM's eleven buffer pools. An example of
VIAM storage fpocl trace output is shown in Figure 9-3.

#¥%% DATE DAY 080 YEAR 1978 TIME 20.56.20.407148
USRFD FFOQ VTAM BUFFERS MAXU MAXQ AVNO MAXU MAXQ AVNO MAXU MAXQ AVNO MAXU MAXQ AVNO
I0 0023 0000 0CB2 PP 0002 0000 002C LP OOOE 0000 0024 WP 0003 0000 0011
NP 0007 0000 0025 LF 0008 0000 002A CR 0006 0000 0037 UE 0002 0000 002C
SF 0001 6000 001A SP 0000 0000 0005 AP 0005 0000 0028
TIME 75380.39%9270

Figure 9-3., <Sapmple VTAN Trace Cutput

Identifies which buffer pocol the trace entry is for. Pool 1IDs are:
I0 Fixed I/0 fpool (IOBUF)

EP Pageable 1,0 pccl (PPBUF)
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LF Llarge pageable pocl (LPBUF)

WE Working set pageakle pccl (WPBUF)

NP Ncnworking set pageakle pccl (NPBUF)

LF large Fixed pool (IFEUF)

CR Ccpy RPIL pool |[CRELEUF)

UE UECB pool ({UECBUF)

SF Small fixed pool {SFBUF)

SP Small pageable pcol (SPBUF)

AP ACE pcol (APEUF)

MAXU
Indicates the maximum number of buffers in the pool that were in use
at any one time in the last interval. A MAXU valuye of 0, however,
doces not mean that all kuffers in the pool were released, kut that
there were no additicnal requests for buffers during this interval.

MAX C
Indicates the maximum number of requests for buffers that were
queued at any cne time since the last interval.

AVYNO

Indicates the average numker of buffers in the pool that were
availakle during the interval.

Pased on a VTAM trace cutput of several hours of reqular production, use
the fcllcwing guidelines in adjusting the VTAM storage pool parameters
as specified in jck //SAMPICM,

For every pool find the following values:

. Average of all MA3XUs related to pool

° Average of all MAX(Cs related tc pool

. Average of all AVNOs related tc pool

. Highest MAXU related tﬁ gccl

- MAXQC related to highest MAXU

o AVNC related to highest PFAXU

Decrease bth and bno if:

. highest MAXU is always at least 10% lcwer than bth.

Increase kth and tkno if:

. Average and/or highest MAXU value is larger than or equal to bth,

] Average and/or highest FAXU value is close to btth and average and/or
highest AVNO is clcse tc¢ zero.
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fe The increase shculd ke at least as high as the highest MAX({ value.

2. The relaticnshifp between kth (threshold value) and bno (number of
buffers inpool) is described in 0S/VS System Programming Likrary
(MVS): Storage Estipates, GC28-0604.

-—— - 21

The importance of a goccd data bkase and prcgram design for the
rerfcrmance of an IMS/VS online system is even more apparent than for a
batch system. The guidelines fcr data base design and LL/I call used by
Frograms, as given in the first part of this chapter, still fully agply.

Another important factor of general interest in data communicaticn
design is the transacticn resgonse time.

As discussed in the section "Transaction Response Time Considerations™
of Chapter 3, "Data Communication Design," the response time consists of
two components:

1« Netwcrk response time.

2. IMS/VS response time.

NETWORK RESPONSE TIME FACTORS

The fcllcwing parameters influence the network response time:

o Length of input data character stream

. Length of cutput data strean

] Line mcde operation, that is, half or full duplex

L Line speed and lire length

. Modem turnarocund tire

] Number of clusters and numker of terminals per cluster

o Communication controller delay time

. Numker of transacticns per terminal, arrival rate, and distributicn
Eased on the akove factcrs, an assessment can be made for the network
resgcnse time.

IMS/VS RESPONSE TIME FACTCRS

One of the most impcrtant factors which influence the performance of an

_—En EeEmeZil e=me=

The MPP service time is the elarsed time between scheduling of the
transaction and the completion of its processing by the MPP.
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The basic components of the MEFF service time are:

1. Program loading of the FEE.

2. Retrieval of input message and associated physical I/Cs.
3. Data base calls and asscciated I/Os.

4. Aprlicaticn program processing time.

S. Insert of output message into the message queue and its associated
physical 1/0s (if no free gueue buffer is available).

6. C©S/VS paging during any cf the above activities.

The twc mcst impcrtant components from the above list are usually the
program load time and the data base calls with their associated I/Os.
Typically, progras lcad tize is between 200 and 500 milliseconds elapsed
time, and a direct I/C is between 30 and 50 milliseconds elapsed time,
assuming 3330 disk drives.

Note: IMS/VS prcvides fcr prelcading of selected aprlication programs
and PL/Y modules. This prelocad option is not included in our subset,
but you might consider its use as the next step on improving systems
performance. More infcrmaticr cn the prelcad option is included in
High-Use Program Modules Fesidenrt" and "Crganizing PL/I Modules for Use
with the PL/I Optimizer."

Sample IMS/VE Resrense lige Estimate

We will now discuss a very simple IMS/VS response time estimation, Ltased
solely on MPF service time considerations.

o Lightly locaded system, that is, ample available CPU time for IMS/VS
activities.

e One MPP region.
. All MEPs have roughly same service time,

o MPP is loaded for each transaction; program load time is 300
milliseconds.

. Rverage of 1 PL/I calls with average of 1 I/0 per DI1/I call of 40
milliseccnds average elapsed time.

. The message inter-arrival time is 2 seccnds (onhe message every 2
seconds) with an expcnential distributicn.

. Basic queuveing thecry is applicable.
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Estipates:

Based on above assumpticns, the follcwing parameters can be
derived/calculated:

MPF Service Time: TS = 300+10*40=700 milliseconds.
Arrival Rate: A = 0.5 messages/second

MPF Utilization: U0 = 7S*A=(.3S

MPP Wait Time: TIW = U0*1S/(1-U0)=380 milliseconds

MPF Response Time: TR = TS+IW=1.C8 seconds

Where:

- The MPP wait time is the average time a message must wait in the
queue before the MEE region can process it.

. The MPF response time is the average interval response time of a
transacticn, that is, the time between the enqueue of the input
message in the gueue and the enqueue of the output message in tke
queue.

£
1. The formula for 1IW ncrmally applies cnly for utilizations below 60%
(0<0.6) .

2. Many other factors can influence the totaIVIHS/vs response time,
such as:

] Locading of DBDs, PSBs and MID/MCDs, DIF/DOFs.

] LCata base open processing (required after DBD (re)lcad).

. CPU, channel, and disk drive utilizations.

o Lispatching pricrity ¢f CTL and MPP regions.

. Location of IMS/VS system data sets, noticeably the queue,

fcrmat, and program litrary data sets.
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APEENLIX B, INS/VS STAIUS CODES QUICK REFERENCE

STATUS DATA BASE CALLS MSG CALLS SYSTEM CALLS CALL STATUS
cope |GY |GN [OLET TisRY TisAT CALL ERROR [1/0 OR DESCRIPTION
GHU | GHN |REPL | (LOAD! [taDD! JGu [GN [isRTICHNG | cHKP | XRST | COMPLETED |IN CALL|SYST ERROR
aB x| x | x x x Ix [x | x| x X X SEGMENT 1'0 AREA REQUIRED. NONE SPECIFIED IN CALL
AC X | x X X X RIERARCHICAL ERROR IN SSAs
+
AD LR X X INVALID FUNCTION PARAMETER
AH x| * x X x CALL REQUIRES SSAs. NONE PROVIDED
Al X X X X X X DATA MANAGEMENT OPEN ERROR
AJ L3 X X X X INVALID SSA QUALIFICATION FORMAT
aK x | x X X X INVALID FIELD NAME IN CALL
AL X X X X X X CALL USING LT PCB IN BATCH PGM
am x| x x x x CALL FUNCTION NOT COMPATIVLE W/PROCESSING
OPTION OR SGMT SENSITIVITY
AC X X X X X s X 1/0 ERROR OSAM, BSAM, OR VSAM
AP X x | x x X MORE THAN 4 CALL PARAMETERS INVALIO FOR DC PCB
AT X X 13 X X X USER 1/0 AREA TOO LONG
av x X RESPONSE ALTERNATE PCB REFERENCED BY ISRT CALL
HAS MORE THAN ONE PHYSICAL TERMINAL ASSIGNED FOR
INPUT PURPOSES. NOTIFY MASTER TERMINAL
Al X X CALL ATTEMPTED WITH 8 CHAR LOGICAL TERMINAL
NAME NOT KNOWN TO SYSTEM
A2 X X CHANGE ATTEMPTED WITH INVALID PCB
A3 X X INSERT ATTEMPTED TO A MOD TP PCB WITH NO DESTINATION
SET
As x X FORMAT NAME SPECIF(ED ON 2ND OR SUBSEQUENT MSG
ISRT CALL
A6 x x OUTPUT SEGMENT SIZE LIMIT EXCEEDED ON ISRT CALL
A7 X X NUMBER OF OUTPUT SEGMENTS INSERTED EXCEEDED THE
LIMIT BY ONE
DA x X SEGMENT KEY FIELD HAS BEEN CHANGED
D4 x X NO PRECEDING SUCCESSFUL GET AOLD CALL
DX X X VIOLATED DELETE RULE
GA X X CROSSED HIERARCHICAL BOUNDARY INTO HIGHER
. LEVEL (RETURNED ON UNQUALIFIED CALLS ONLY)
G8 x END OF DATA SET, LAST SEGMENT REACHED
GE x| x X SEGMENT NOT FOUND
GK X X DIFFERENT SEGMENT TYPE AT SAME LEVEL RETURNED
IRETURNED ON UNQUALIFIED CALLS ONLY}
I x SEGMENT TO INSERT ALREADY EXISTS IN DATA BASE
1x X X VIOLATED INSERT RULE
L8 X SEGMEMT TO INSERT ALREADY EXISTS IN DATA BASE
Lc X KEY FIELD OF SEGMENTS OUT OF SEQUENCE
LD X NO PARENT FOR THIS SEGMENT HAS BEEN LOADED
LE x SEQOUENCE OF SIBLING SEGMENTS NOT THF SAME AS
DBD SEQUENCE
NE X X DL I CALL ISSUED BY INDEX MAINTENANCE CANNOT FIND
SEGMENT
NO X x X X 170 ERROR OSAM, BSAM OR VSAM a
|_NO
ac X X NO MORE INPUT MESSAGES
ap ] x NO MORE SEGMENTS FOR THIS MESSAGE
—
QE X X GET NEXT REQUEST BEFORE GET UNIQUE
Qf x X X SEGMENT LESS THAN FIVE CHARACTERS (SEG LENGTH
1S MSG TEXT LENGTH PLUS FOUR CONTROL CHARACTERS)
oM X X TERMINAL SYMBOLIC ERROR, OUTPUT DESIGNATION UNKNOWN
TO IMS/VS (LOGICAL TERMINALS OR TRAN CODE|
RX X X VIOLATED REPLACE RULE
X3 x [ INVALID SPA
X7 X X LENGTH OF SPA 1S INCORRECT {USER MODIFIED FIRST
SIX BYTES)
XC X X PGM INSERTED MSG WITH 21 FLD BITS
SET AESERVED FOR SYSTEM USE
XD X X IMS IS TERMINATING FURTHER DL/I CALLS MUST NOT BE
ISSUED. NO MESSAGE RETURNED
XX x| x X X X INTERNAL GSAM ERROR
bb X x| x x x | x| x| x] «x x X x GOOD. NO STATUS CODE RETURNED, PROCEED
NOTE: bb indicated blanks
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APEENDIX E. INS/VS SIDIUS CODES BNL BCSSIBLE CAUSES

The following listing cf IMS/VS status codes and possible causes is
divided intc two parts. The first part lists the status codes which
are, in general, caused by agplicaticn prcgram errors. The second part
lists the status codes which are, in general, caused by system errors.

Note: R more detailed discussion of these and other status codes can be
found in Appendix B of the IMS/VS Application Programmipg Reference
Manpva

The fcllcwing status codes are the most common ones caused ty
application prcgram errcrs {errcr in call) in our subset.

AB: Segment I/0 area is required but was nct specified in the call.

AC: SSA{s) contains an errcr in hierarchical seguence.
Fossikle causes:

t. No segment name equal to that specified in SSA found within
sccpe cf this ECE. :

2. Level at which this SSA afppears is ocut cf sequence with that
specified Ly the PCB.

3. Twc segments of the same level are specified in the same call.

AD: An invalid function parameter was supglied.
Pcssible causes:
1. Invalid functicn string

2. A GU or GN was requested for a terminal ECB other than the
I/C ECE.

3. Invalid request tyre toc a DC-PBC.
4., A call has been issued tc the message queuves with a CE-ECE.

AH: No SSA[s) was specified in call. Call required at least one SSA,
and ncne was specified.

AJd: SSA qualification format was invalid.
Pcssible causes:
1. Invalid comrand ccdes.
2. Invalid relaticnal oferators.

3. Missing right parenthesis of Boolean connector.

INS/VS Status Codes and Possible Causes B. 1



AK:

AL:

AM:

B. 2

4. DLET call has nultiple SSAs or qualified SSas.

5. REPL call has qualified SSAs.

6. ISRT call has the last SSA qualified.

7. A path insert call into an existing data base involves a
logical child segment.

An invalid field name was supplied in the call.

Possible causes:

1. Unatle to find the specified field name.

2. ©When accessing a 1lcgical child, a field name from the othe

{paired) logical child is used for the destination parent
concatenated key pcrticn,

The call is using a terminal PCB in a DL/I program.
Call function nct ccmratible with processing option, segment
sensitivity, or transaction-code definition.

Possikle causes:

f. Command ccde D used fcr path retrieval call without path
sensitivity

2. Processing opticn cf I and call function is not insert

3. DLET, REPL, cr ISRT call without corresponding segment
sensitivity

4. A DIET, REFL, cor ISET call was issued by a program while a
transacticn defined as inquiry was being processed.

A GET call was attempted'for a segment with KEY sensitivity.
Correct the error by specifying DATA sensitivity.

5. This status ccde cccurs for a checkpoint {(not restart) call if
a GSAM/VSAM data set is opened for output.

6. An invalid request was included in a GSAM call.

7. Any call to a GSAk dummy data set is invalid.

Errcr in call. The length of the user's I/0 area data is greater
than the area reserved fcr it in the control region. The length
cf the area reserved was determined by the ACB utility grogranm,
DFSUACBO, and printed as part of its cutput.

Action: Correct the PSB or the program (message segment length

- 3-—-5-)

figld) in errcr.

Insert call igncred because the lcgical terminal referenced by the
respcnse alternate PCB currently has more than one physical
termiral assigned to it for input purposes.
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A1l:

A3:

AS

A6:

GA:

Action: Ask the master terminal operator to determine ([use

¢sDISPLAY ASSIGNMENT ITERM X) which physical terminals (2 cr more)
refer to this lcgical terminal. Use the /ASSIGN command to
correct the problen.

The CHNG call was attempted with an eight-character logical
terminal name which was unkncwn to the systen.

Acticn: Correct program.

The CHNG call vas atterpted with an invalid PCB. It was either
nct an alternate PCB, was not defined as modifiable, or had a

message in process but incomplete.

Action: Ccrrect rrcgrasm.

An INSERT call was attempted to a modifiable alternate PCE which
had no destination set.

Action: Issue a CHNG call tc set the PCB destination, and reissue
the INSERT call.

An invalid call list was supplied. 2 fourth parameter (MOD name)
vas supplied, but the functicn was not ISRT for the first segment
cf an cutput message.

Action: Correct the ISKT call and retry the application grogram.

Insert call ignored because output segment exceeded specified
limit.

Actiop: Ccrrect the arplication progranm.

Insert call igncred because number of output message segments
inserted exceeded specified limit by one. If another attempt is
made to imsert too many segments before the program issued another

GU, the prograp is akended.

Acticn: Correct the application progranm,
A segment sequence field has been changed; no action in data base.
No previous successful get hold call; no action in data Lkase.

Violated delete rule; tried to delete across a logical
relationship. Check RULES = parameter on DBD.
Call is completed.

Exrlaration: Crossed hierarchical boundary into higher level.
This status code is returned on ungualified calls only.

Action: User determined.

I8S/VS Status Codes and Possikle Causes B.3



GB:

GE:

GK:

II1:

IX:

Call is not completed.

Explanaticn: This is the end of the data set; last segment is

reached. If GSAM, the data set will have been closed.

Action: User determined.

Call is not ccmfpleted.

Explapation: Segment bas not been found.

Action: User deterrired.

Call is completed.

Explanation: Different segment type at same level returned, This

status code is returned on unqualified calls only.

Action: User determined.

Call is nct ccmrleted.

Explanation: The segment that the user tried to insert already

exists ian the data base.

Possible causes:

1.

2.

Segment with equal fhysical twin sequence field already exists
for parent.

Segment with equal logical twin sequence already exists for
parent.

Logical parent hkas logical child pointer, logical child dces
not have logical twin pointer, and segment being inserted is
second logical child for logical parent.

Sequent type dces not have physical twin forward pcinter, and
segment being inserted is seccnd segment of this type for
rarent or is second HLAM root for one anchor point.

The segment teing inserted is in an inverted structure; that
is, the igmediate parent of this segment in the logical
structure is actually its physical child in the physical
structure.

Action: User determined.

Violated insert rule.

Possikle causes:

Insert of logical child and logical or physical parent does
not exist, or wrong LECK.

Insert cf 1lcgical cr rhysical parent via its logical path.

ISRT request after previous Open, Clcse or I/C error status
code.
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LB:

1C:

1D:

LE:

4. A GSAM ISRT call was issued after a previous AI or AC status
code was returned.

Action: Ccrrect fprcgram.

Call is not completed.

Exrplanation: The segment user tried to load already exists in tthe

data Lase.
Fossitle causes are:

1. A segment with an equal physical-twin-sequence field already
exists for the parent.

2. A segment tyge dces not have a physical-twin-forward pcinter
(PTR=NT in SEGM statement in DBD) and the segment being
inserted is either the second segment of this segment type for
the parent cr the seccnd HDAM roct for cne anchor point.

3. An application program inserted a key of X'FF'..FF' into a
SHISAK cr HILAM data base.

Action: User determired.

—_—e o

Call is nct completed.

Explapation: Key field of segments is out of sequence.

3 3PP -

Action: Check and correct.

Explanpation: No parent has been loaded for this segment.

Acticn: Check and correct.

Call is nct completed.

Explapation: Sequence of sibling segments is not the same as the

sequence ir the CED.

Action: Check ard ccrrect.

———lm e

Call is not completed.

Exrlapation: Index maintenance issued a DL/I call, and the

2 P23 P 9

segment has not teen fcurd.

BActiop: User detersined.

There are no more input messages. If CHKP call, call was
successful.

Acticn: The program should terminate.
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QD:

QH:

RX?

X3:

X7:

XC:

XD:

There are no more segments for this message.

Action: 1As appropriatae.

A GET NEXT call was issued before a GET UNICUE,

Action: Check and correct.

Length of segment is less than five characters. Allowable segment
length is length of message text plus four control characters.)

Action: Check and correct.,

-2

The cutput designation, the LTERM, is unknown toc IMS/VS,

Action: Check ITERM name specification in PCB or CHNG call.

Violated replace rule. Review the RULES= parameter in the L[ELs,.

Action: Correct program/CED.

Acticn: Correct the progranm.

The length of the SPA is incorrect (user-modified first six
bytes).

Actior: Correct the program.

Program has inserted a message which has some Z1 field bits set
which are reserved for IMS/VS use.

Action: Correct the prcgram to prevent it from setting those

IMS/VS is terminating by a CHECKPOINT FREFZE or DUMPQ. This code
is returned only frcm a CHKP call issued by a batch-message
application program. The checkpoint itself was successful.

Action: Any subsequent TI/I call will result in an atend. The

e Shmemaw acadae ee—amaa

The fcllowing status codes represent the most common errors in our
sutset:

al:

I1/0, system, Cr uUs€r e€rrcr

Explanation: Data management open error.
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A0:

NO:

Possible causes:
1= Error in DD cards.

2. The data set was cpened for something other than load mode,
but it is not loaded.

3. Buffer too small to hold record read at open time. See
Chapter 7 fcr miriesux buffer pccl size.

4, DD cards for logically related data bases not supplied.

5. For an (SaM data set, the LSCKC field of the 0SAM DCB, DSCB,
or JFCE does nct specify BS or DA.

6. For an 0ld OSAM data set, the BUFI or BLKSIZE field in the
DSCPE is zerce.

7. 1The data set is being opened for load, and the processing
option for cne or wcre segments in other than 1L or LS.

8. The allccation of the 0SAM data set is invalid: allocation is
frobably (1,,1) rather than (1,1), and this causes tke DSORG
to ke PO.

9. Processing options is L, the OSAM data set is old, and the
DSCE LFRECIL and/or ELIKSIZE does not match the LBD LRECL and/or
ELKSIZE,.

10. Incorrect or missirg infcrmaticn gprevented computation of
blccksize or the determination of the logical record length.

11. 2 catalcg was not available for accessing a VSAM data Lkase
that was requested.

12. 0S/VS could not perform an OFEN, but the I/0 request is valid.
Infcrmation is either missing, or data definition infcrmation
is inccrrect.

Action: Check DL cards; ensure ddname is name specified on

DATASET card of I[BD. Segment name area in PCB has ddname of data
set which could not be opened.

There is a physical I/C error. When issued from GSAM, this status
code means that the erroxr cccurred when:
1« A data set was accessed, or

2. The CLCSE SYNAL routine was entered. The error occurred when
the last klcck cr reccrds was written prior to closing of the

data set.
Action: TCetermine whether the error cccurred during input or
output, and correct the grcblem. Reccver the data set.
I,C error

Explanaticn: There was a BSAM, VSAM, or OSAM physical I/0 error

during a Tl/I call issued by indexing maintenance.

Action: Check and ccrrect (recover data base).
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XX

B.e

After initializaticn, the XX status code indicates an IMS/VS
errcr--rrobably GSAM.

An XX status code from initialization itself (prior tc the first
DL/I call) may be either a system, IMS/VS, Or user error.

Explanation: When the XX status code is issued from
initialization, the cause may be:

Insufficient stcrage
Invalid DED

Invalid tlocksize
Invalid option

GSAY errcr

Action: Any subsequent GSAM call will result in an abend. The
applicaticn should terainate.
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abend formatting routine, link-edit 7.78
abnormal termination, recovery
after 3.14, 6.21, 6.28
absence of segment types 2.6, 4,14
ACB (see application control blocks)
ACB library, definition and
use of 3.52, 7.41
ACB maintenance utility program 3.52
ACBGEN
description 3.52
procedure 7.67
access authorization, data 1.14, 1,15

access methods

IMS/VS
GSAM 2.16
HDAM 2. 11
HIDAM 2.1
osaM  2.10
overview 2.3
SHISAM 2.1%
0os/vs
BTAM 1.24
VsaM 1.6, 2.10
VTAH 1.26

access paths
hierarchical data structure, in 1.9
logical relationships, with 1.10, 2.19
relationship to sequence
fields 1.9
secondary indexes, with 1.12, 2.26
access to data, limiting 1,14, 1,15
accessing multiple data bases in
one program 4.2
adding type 2 SVC routine 7.3, 7.8, 7.37
administration
data base 1.17
data communication 1.34%

image copies 6.23
log tapes 6.23, 6.31
MFS 1.34

algorithms
message scheduling 3.8
randomizing 2.11, 7,103

allocating and cataloging IMS/VS

data sets 7.4, 7.9, 7.41

alternate PCB, data communication
defining 3.50
description 3.12, 3.1%14

anchor point area, HDAM data base 2.11

ANS COBOL ({see COBOL)

APPLCTN macro statement, IMS/VS systenm

definition 7.25

application control blocks
creation and maintenance
procedure 7.67

Application Control Block Generation
{ACBGEN)
description
procedure

[ACBs)
3.52

3.52
7.67

application control block maintenance
utility 3.52
application data structure
concept 1.6
design process, use in
relationship to physical
data structure 2.77
application progranm
batch message
processing 1.34, 3.10, 4.47
batch processing 1.16
checkpoint/restart, use of
coding conventions
Assembler U4.31
COBOL 4.32
PL/Y 4,34
coding DL/I calls in 4.7
conversational 4.68
design for batch 4.2
design for online 3.56, 4.47
GSAM, use of 4,25, 4.45
IMS/VS interface 4.2, 4.47
interactive 3.54
loading data bases, for U4.26
message format service, use of
message processing 4,46
recovery after abend 6.21
termination 4,11
application program, batch
design considerations
Assembler considerations 4,31
checkpoint/restart 4.41
COBOL considerations 4.32
COPY or INCLUDE, use of 2.69
DL/I calls 4.7

2.74

4.4

4.55

DL/I statistics, obtaining 4.25
GSAM, using 4.25, 4.45
performance considerations 9.32
PL/I considerations 4.34

status code error routine 4.30

application program, online
design considerations
batch message processing program
(BMP), use of 4,47
conversational processing
input calls, message 4.58
input/output interface 4.48
message processing program
(Mpp) U.58
nessage format service,
use of 3.59
output calls, message
output to alternate
destinations 4.54
environment, IMS/VS 4.47
nessage segment
description
format 4.55

L.68

4,53

4.51

Index



restart, progranm 3. 15
testing, MPP 4.70
application programs, sample
batch
assembler load program 4.27
COBOL
checkpoint/restart,
using 4,45
logical relationships,
using 4.39
retrieve only 4.32
secondary indexes,
using 4,41
PL/I
checkpoint/restart,
using 4,45
logical relationships,
using 4,39
retrieve only 4.34
secondary indexes,
using 4,41
error routine, status code 4.30
online
COBOL
checkpoint/restart
BMP 4.38, 7.55
conversational MPP 4.70
inquiry MPP 4.60
retrieve only BMP 7.55
PL/I -
checkpoint/restart
BMP 4.45, 7.55
conversational MPP 4.70
inquiry MPP 4.62
retrieve only BMP 7.55
randomizing routine, simple
linear 7.59
statistics print routine 4.2S

assembler language, conventions and use of

batch program structure

call formats (see individual calls)

guidelines 4.31
INS/VS interface 4.2
online program structure

call formats (see individual calls)

conversational MPP 4.68
IMS/VS interface 4.47
inquiry MPP 4.58
attribute modification,
dynamic 4.57
attribute data
input message fields
ATTR= operand 3.35
description 3.25
output device fields
ATTR= operand {DFLD) 3.42
ATTR= operand (MFLD) 3.35
description 3.28
cursor position, use for 4.57
ATTR= operand
DFLD statement 3.42
MPLD statement 3.35
automatic page deletion 3.28

1.2 IMS/VS Primer

backout utility (see data base bac
utility)
backup, MFS library 3.49
backward pointers, use of 2.14
batch checkpoint/restart, DB/DC
system
batch message progranms,
how to use with 4.41
overview 1,31
batch checkpoint/restart, DB
systen
backout utility 6.14
batch programs,
how to use with 4.41
CHKP/XRST call, use of 4.41
description 4.41
generalized sequential access
method (GSAM), with 4.45
operating procedures 7.55, 8.5
overview 1.31
batch data base system
description 1.5
installation 7.4
sample execution 7.48
subset overview 1358

kout

batch message processing program (BMP)

backout 3.12
checkpoint/restart, use of 3.1
IMSBATCH procedure 7.74
overview 1,34, 3.10
scheduling 3.10
batch processing
backout 6.14
checkpoint/restart, use of 4.4
DLIBATCH procedure 7.68
overview 1,16
system flow 1.16
BMP (gee batch message progranm)
buffer pools, IMS/VS
data base
description 7.59
performance considerations
specification of 7.61
statistics 9.1, 9.7
online
description 7.23, 7.59
performance consideratioas
specification of 7.23, 7.61
statistics 9.14
buffer services, IMS/VS DL/I,
control statements for
0SAM buffer pool 7.62
VSAM buffer pool 7.61
BUFPOOLS macro statement, IMS/VS s
definition 7.23

calls, DL/I batch
checkpoint ([CHKP) 4.44
compand codes, ulrecl 4.21
data base positioning
after 4.23
definition t.14
delete (DLET) call 4.19
description, general 4.7

5, 4.47

1

9.12

9. 14

ysten



forwvard movement 4.13, 4.15
function code 4.8
get calls
get next (GN) 4. 15
get unigque {GU) 4. 14
hold forms 4.18
insert calls [ISRT) 4.20
overview 2.9
qualified 4.16
replace [REPL) 4.18
restart (XRST), extended 4,81
segment search argument (SS2)
characteristics of 4.11
command codes for 4. 11
concept and function 4.9
qualification of 4.10
structure 4.9
calls, DL/I online
change destination (CHNG) 4.54
message insert (ISRT) 4.53
message retrieve (GU, GN) 4.52
scratch pad area (SPA) insert U4.66
scratch pad area [SPA) retrieve U4.66
calls, IMS/VS system service
checkpoint ([CHKP) 4.41
restart (XRST) 4.42
statistics (STAT) 4.25
cataloged procedures (see IMS/VS
cataloged procedures)
change accumulation utility (see data
base change accumulation utility)
chained control block linkage, MPS 3.20
chaining MIDs and MODs 3.20
NXT= operands 3.32, 3.33
checkpoint call (seg CHKP call)
checkpoint/restart
batch 4.41
description 3.15 , 4.41
extended 4.41
frequency of checkpoint 4.41
GSAM, with 4,45
introduction
batch 1,15
online 1.31%
online 3.15, 4.47
use of 4.41
CHKP call (data base) 4.44
CHNG call (data communication) 4.54
clear key, 3270, impact of 3,41
COBOL, conventions and use of
batch program structure
call formats ([see individual calls)
guidelines 4.32
IMS/VS interface 4.4-4.11
onlipne program structure
call formats [see individual calls)
onversational MPP 4.68
juidelines 4.60, U.68
IMS/VS interface 4,50
inguiry MPP 4.60
COMM macro statement, IMS/VS system
definition
BTAM, when using 7.31
VTAM, when using 7.27

command language, IMS/VS terminal 1.29
commands, IMS/VS
description (gege IMS/VS Primer
Master Terminal Operator's Guide)
protection against
unauthorized use 7.65
subset, Primer 1.38
communications network
defining, IMS/VS 7.27, 7.31
defining, NCP/VS 7.38
defining, VTAM 7.38
introduction 1.24
Primer sample 7.44
compilation statements, MFS 3.44
concatenated keys 2.8
concatenated segments, logical
relationship 2.19, 2.24
configurations, sample network 7.44
contention for resources, message
scheduling effects of 3.9, 3.12
control block pools
definition 7.23
optimization 9.14
control blocks, MFS
compilation 3.34
creation 3.34
linkages 3.20
relationships between 3.20
summary 3.18
control region, IMS/VS
description 3.4
system flow 1.32
structure 3.4
control structure, DB system 1.16
conventions, naming 1,18
conversational processing
definition 1.29
description 3,14
design considerations
interactive processing,
relation to, use for 3.56, 3.61
program structure for 4.64
scratch pad areas (SPAs),
use of U4.64
scratch pad area layout 4.65
system definition of 7.23, 7.26
termination, how 4.67
converting from batch to online 7.78
copy function, 3270 3.18, 7.30, 7.35
corequisite publications p.5
count parameter (DO statement)
DFLDs 3.u1%
MF1Ds 3.34
crossing a logical relationship 2.21
CTLUNIT macro statement, IMS/VS systen
definition 7.32
cursor attribute
CORSOR= operand |[DPAGE statement) 3.41
cursor positioning
default 3.u41
program, by 4.57

3.57, 3.63
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data base (see
concepts 1.
content
fields 2.7
pointers 2.14
segments 2.7
records 2.6
free space 2.13, 2.33
anchor points 2:11, 2.31
defining 2.29
GSAM, using 2. 16
HDAM, using 2.1
HIDAM ,using 2.17
index, primary 2.17
index, secondary 2.25
introduction 1.1
logical [gsee logical data base)
organization types 2.5
physical (see physical data base)
position after a call 4,23
sequence fields and access paths 1.9
simple HISAM, (SHISAM) 2.15
space allocation for 2.83-2.85
data base access methods
introduction 2.5, 2.10
performance considerations 2.80, 9.30
when used 2,78
data base administration 1.17
data base backout utility
(DFSBBO00O) 6.14
data base buffering
defining pool sizes 7.61
overview 7.61
data base change accumulation utility
{DFSUCUM0) 6.9
data base description block (DBD)
purpose of 1,14
requirements, definition of 2.29
Data Base Description Generation (DBDGEN)
definition of 1.14
execution of 2.29
procedure used for 7.68
data base design
checklist 9. 11
concepts and methodology 2.62
intermediate data base, of 3.64
introduction to 2.64
online considerations 3.63
optimization 9.12
performance checklist 9.11
structure rules
basic 1.7
logical relationship, with 1,10
secondary indexing, with 1.12
structure changes, rules for 5.27
transaction/data element
matrix, use of 2.67
tuning 9.12
data base dump (see data base image
copy)
data base image copy 6.2, 6.7
data base image copy utility
{(DFSUDMPO) 6.7
data base input/output interface
(see Data Language/I (DL/I))

alse
6-1.

data base design)
-1.13

1

I.4 IMS/VS Primer

data base integrity 1.15, 1.30
data base load, initial
basic data base U4.26
logical related data bases 4.38, 5.23
secondary index data base 4.41, 5.25
data base logical relationships
concepts 1.10
description 2.17
defining 2.43
data base logical relationship resolution
utility programs
initially loading a data base
containing logical
relationships 5.23
overview 5.13
prefix resolution utility
[DFSURG10) 5.15
prefix update utility
(DFSURGPO) 5.19
prereorganization utility
{DFSURPRO) 5.13
reorganizing a data base containing
logical relationships 5.26
secondary indexes,
building 4.41, 5.25, 5.27
data base logging capability 1.15, 1.30
data base monitor {see DB Monitor)
data base organization, types of 2.5
data base prefix resolution utility
(DFSURG10) 5.15
data base prefix update utility
(DFSURGPO) 5.19
data base prereorganization utility
(DFSURPRO) 5.13
data base processing intent, message
scheduling
conflicts, how resolved 3.12
scheduling, impact upon 3.10
data base record 1.6, 2.6
data base recovery
basic 6.2
full DL/I 6.4
introduction 6.1
log tape, IMS/VS, significance 6.5
procedures for 6.20
data base recovery utility
(DFSURDBO) 6.12
data base reorganization
flowchart 5.24
introduction 5.1
performance considerations 5.25
structural changes, making 5.27
symnptoms for 5.22
utilities for 5.3
data base reorganization/load
processing
(see data base reorganization)
data base secondary indexing
concept 1.12
defining 2.50
description 2,25



data base structure rules
basic 1.7
logical relationships 1.10
secondary indexing .12
data base system
access methods 2.5
application progranm,
relation to 1.16, 4.1
control sequence flow 1,16
facilities provide with 1.5
performance, monitoring 9.1
GSAM 2.16
HDAM 2.11
HIDAM 2.11
installation of 7.10, 7.138
logging 6.5
monitor, DB 9.3
operating environment, batch
scheduling .16
0S/VS considerations 7.2, 7.78
osSaM 2.10
planning for imstallation 1.21
STAE/ESTAE, use of 6.5
system definition, IMS/VS 7.5
utility programs 1,15
data base system flow 1. 16
data base/data communications (DB/DC)
system
introduction 1.26
facilities 3.6
relationship to DB system 3.6
system flow 1.32
data communication
basic concepts .24
features, IMS/VS 1.26
system flow, IMS/VS 1.32
system network architecture,
basic concepts 1.24
data communication macro statements,
IMS/VS system definition
BETAM macro set
conm  7.31
CTLUNIT 7.32
LINE 7.32
LINEGRP 7.31%
NAME 7.35
TERMINAL 7.33
VTAM macro set

coumn 7.27
NAME 7.30
TERMINAL 7.29
TYPE 7.28

data independence 1.6
Data language/I (DL/I)
call requests, functions performed
input/output class
data base 4.7
message L.52
language interface 1,14
data, limiting access to 1.14
data manipulation language 1.14
data security
batch 1.15
online 1.29
extended 1.29

data sets, IMS/VS, allocating and
catalogging 7.9, 7.41
data spaces, defining VSAM, for
data bases 2.85
data structure, application 1.6, 2.74
data structures, IMS/VS 1.7, 2.77
data structure, changing the 5,27
data structure, secondary indexes 1.12
DATABASE macro statement, IMS/VS
system definition 7.24
DATASET statement
basic data base, for 2.33
GSAM data base, for 2.42
logical data base, for 2.u8
secondary index data base, for 2.54
DB moni tor
description 9.3
output interpretation and
sample 9.7
report print program
(DFSUTR30) 9.5
DB PCB
defining a 2.57
description 1.14
programs view of 4,5
DBA (see data base administration)
DBD (see data base description block)
DBD statement
basic data base, for 2.31
GSAM data base, for 2.42
logical data base, for 2.47
secondary index data base, for 2.54
DBDGEN statement 2.39, 2.42
{(see also data base description
generation)
DC monitor
description 9.21%
output interpretation and
sample 9.23
report print program
(DFSUTR20) 9.22
DC PCB
defining a 3.49
description 3.11
program view of U4.49
default attributes, MFs 3,35
defining IMS/VS batch system 7.5
defining IMS/VS online system 7.13
defining NCP/VS 7.39
defining physical data bases
basic 2.29
logical relationships, with 2.43
secondary indexes, with 2.50
defining VTAM 7.38
definition statements, MFS
device format

DEV 3.39
DFLD 3.42
DIV 3.u0
DO 3.4t
DPAGE 3.U41
ENDDO 3.44
FMT 3.38

FMTEND 3.4U
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message format DIP (see device input format)

DO  3.34 direct access pointers
ENDDO 3.38 basic data basa2 2,14
LPAGE 3.33 logically related data base 2.25
MFLD 3.35 secondary index data base 2.28
MSG 3.32 display area (3270 master terminal 3.17
MSGEND 3,38 distributed free space, HDAM or HIDAM
PASSWORD 3,34 data base 2.33, 2.84
SEG 3.34 distribution tapes, restoring the
definition statements, IMS/VS IMS/VS 7.4
batch 7.5 NCP/VS T7.40
online 7.13 DIV statement 3.40
delete call (see DLET call) DL/I (Data Language/I) 1.1, 1.5
dependent segments 1.7 DL/I call (see calls, DL/I batch and
destination parent 2.19 calls, DL/I online)
device field (DFLD statement) 3.42 DL/I call functions, batch
device format selection, initial 3.18 checkpoint/restart calls 4.44
device independence 1.26 delete calls 4,19
device input format (DIF) get calls 4.14
associated MFS functions 3.24 insert calls 4.20
MPS statements used to create replace calls 4,18
DEV 3.39 DL/I call functions, online
DFLD 3.42 change destination 4.54
DIV 3.40 message insert call 4.53
DPAGE 3.u41 message retrieve calls 4.52
FMT 3.38 DL/I data base (see data base)
FMTEND 3.44 DL/I interface 1,14
summary 3.24 DL/I status codes
relationship to other MFS control description (s2e individual call)
blocks 3.22 detailed description of B.1
device output format (DOF) handling by status code error
associated MFS functions 3.25 routine 4,11
MFS statements used to create quick reference table A.1
DEV 3.39 DLET (delete) call
DFLD 3.42 basic 4.19
DIV 3.40 logical relationships, with 2,24, 4,38
DPAGE 3.41 secondary indexes, with 4.41
FMT 3.38 v DO statement
FMTEND 3.U44 DFLDs 3.41
relationship to other MFS control MFLDs 3.34
blocks 3.22 DOF [(see device output format)
device page (DPAGE) 3.41 DPAGE (device page) 3.41
DEV statement 3.39 DSCA= operand ([DEV statement) 3.39
DFLD statement 3.45 dynamic attribute modification 4,57

DFS3125A, message
application program invoking

by an 4.30 EJECT statement 3,45

used for testing recovery emergency restart

procedures 8.5 description 3,16
DFSBBO00 utility program 6.14 testing 8.5
DFSFLOTO utility program 6.27 END statement
DFSUCUMO utility program 6.9 data base descriptor block, in 2.39
DFSUDMPO utility program 6.7 format descriptor block, in 3.45
DFSULTRO utility program 6.18 program descriptor block, in 2.61
DFSURDBO utility program 6.12 end-of-data (EOD) 3.2
DFSURG10 utility program 5.15 end-of-message {(EOM) 3.2
DFSURGLO utility program 5.10 end-of-segment (EOS) 3.2
DFSURGPO utility program 5.19 ENDDO statement
DFSURGUO utility program 5.8 DFLDs 3.44
DFSURPRO utility program 5.13 MFLDs 3.38
DFSURRLO utility program 5.6 entities, naming conventions for 1.18
DFSURULO utility program S.4 entry point to application
DFSUTR20 utility program 9.22 prograas 4.4
DFSUTR30 utility program 9.5 erase all unprotected option (MFS) 3.39

DFSVSAMP data set 7.61
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examples [see samples, INMS/VS Primer,

and application programs, sample)

FEAT= operand (DEV statement) 3.39
feature, INS/VS DC 1.24
fetch request element (FRE)
defining number of 7.23
performance considerations 9.16
field format, MFS
input message 4.55
ouput message .57
field, key
description 1.9
relationship to access
path 1.9
FIELD statement
basic data base, for 2.37
secondary index data base, for 2.55
index target data base, for 2.53
sequence field 2,37
file description, GSAM 2.42
£ill characters, MFS
input message fields 3.24, 3.35
output device fields 3.26
FILl= operand (MFLD statement) 3,35
PINISH statement 2.39
fixed pages, defining in IMS/VS
virtual control region 7.44
floating print lines 3.29
FLOAT parameter (DEV statement) 3.39
FMT statement 3.38
FMT END statement 3.44
forced attributes (literal device
fields) 3.42
format
see also device input format,
device output format)
formatting 3270 messages 1.26
format, message
input 4,55
output 4.57
format set
definition 3.18
IMS/VS provided format sets 3.29
forward pointer 2.14
forvard recovery 6.21
forward writing of log tape 7.6 8
FRE (see fetch request element)

free space anchor point, 0SAM 2,33, 2.84

frequency of image copies and change
accumulations 6.25, 6.32

frequency of physical
reorganizations 5.22

Gantt chart, use of 1.21
generalized sequential access method
(sge GSAM)

get calls (data base)

GHN 4.18

GHU 4.18

GN 4.15

GO  4.14

get calls {data communication)
GN 4.52
GU 4.52
GET HOLD NEXT (GHN) call 4.18
GET HOLD UNIQUE (GHU) call 4,18
GET NEXT (GN) call
data base segment, for a 4.15
message segment, for a 4,52
GET UNIQUE ([GU)
data base segment, for a 4,14
message segment, for a 4.52
SPA, for a 4.53
GSAM (generalized sequential
access method)
checkpoint/restart, with 4.45
DBD generation 2.42
description 2.16
how to use 4,25
PSB generation 2.59
restrictions, online use 4.46
SYSIN/SYSOUT, use for 4.25
Guides, IMS/VS Primer
Master Terminal Operator's 8,2
Remote Terminal Operator's 8.7

HD reorganization reload utility
(DFSURGLO) 5. 10
HD reorganization unload utility
(DFSURGUO) 5.8
HDAM data base
DBD generation 2.29
description 2.11%
design considerations 1.10
loading 4.29
PSB generation 2.57
root addressable area, size of
formula 2.84
using 2.78
HIDAM data base
DBD generation 2.29
description 2.11%
design considerations 2.78
loading 4.28
PSB generation 2.57
space allocation 2.83
using 2.78
hierarchical data structure 1.7, 2.77
hierarchical sequence, sorting segments
in 4.28
HISAM, simple (see SHISAM database)

I/0 PCB 4.u8
I/0 work area 4.8, 4.52
IGNORE parameter
DEV statement (FEAT=) 3.39
MSG statement ([SOR=) 3.32
image copy utility (sge data base image
copy utility)

IMS and IMSRDR procedures to SYS1.PROCLIB,

adding 7.36, 7.78

IMS/VS cataloged procedures 7.66
ACBGEN 7.67
DBDGEN 7.68
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DLIBATCH 7.68
ns 7. 71
IMSBATCH 7.74
IMSMSG 7. 75
IMSRDR 7. 76
PSBGEN 7. 76
SECURITY 7.77
MFSRVC 7. 77
MFSUTL 7.78
IMS/VS Data Base System, installing
overview 7.4
tasks 7.9
IMS/VS data sets, allocation of
batch 7.4
online 7.11
IMS/VS distribution tapes 7.4, 7.11
IMS/VS installation process
DB system 7.4
DB/DC system 7.11
IMS/VS interface to application
programs
batch 4.2
online 4.47
overview 1.14
IMNS/VS libraries
DB system 7.4
DB/DC system 7.11
IMNS/VS links to 0S/VS, establishing
batch 7.2, 7.8, 7.78
online 7.2, 7.36, 7.78
IMS/VS system definition
(see system definition)
IMSCTF macro statement, IMS/VS system
definition 7.6, 7.20
IMSCTRL macro statement, IMS/VS system
definition 7.6, 7.19
IMSGEN macro statement, IMS/VS systen
definition 7.7, 7.21
INCLUDE, use of 2.69
INDEX data base, primary 2.12, 2.40
INDEX data base, secondary 2.25, 2.54
index function, MFS, performance
factors 9. 16
index pointer segment, secondary
define, how to 2.54
description 2,28
INDEX reorganization reload utility
[(DPSURRLO) 5.6
INDEX reorganization unload utility
{DFSURULO) 5.4
indexes, secondary
concepts 1.12
define, hov to 2.50
description 2.25
rules for 1.12, 2.26
segment types use with
pointer segment, index 1.12
target segment, index 1.12
source segment, index 1,12
use, how to 2.86
secondary processing sequence 1,12
initial load program, sample 4.27
INOUT parameter
DIV statement (TYPE=) 3.40
input message formatting 3.24
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INPUT parameter
DIV statement (TYPE=) 3.40
MSG statement (TYPE=) 3.32
input/output call (see calls, DL/I
and calls, DL/I online)
inquiry only processing 3.12
inquiry only transaction,
specifying on TRANSACT macro 7.26
insert {ISRT) call
(see ISRT call)
installing
IMS/VS DB system 7.4
IMS/VS DB/DC system 7.11
integration, application data 1.1,
intent, data basge
conflict, potential
scheduling 3.9, 3.12
defined, how 3.10, 3.51
interface to application prograns,
IMS/VS
batch 4.2
online 4.47
intermediate data base, using 3.64
intermediate text block (ITB) 3.47
ISRT call
basic 4.20
loading, for 4.29
logical relationships, with 2.2
message segqment, for a 4,53
secondary indexes, with 4.41
SPA, for a 4.66
ITB (intermediate text block) 3.47
iterative processing (MFLD/DFLD)
DO statement

DFLD 3.41
MFLD 3.34
ENDDO statement
DFLD 3.44
MFLD 3.38

JCL, sample
installation, for
batch 7.9
online 7.41
exercising, for 7.48
[see also Chapter 2, Sample Job
Listirg in the IMS/VS Primer
Sample Listings manual)
justification, MFS field 3.24, 3.2
JUST= operand (MFLD statement) 3.3

key, data base root 1.9

L parameter (MFLD statement) 3.35
LCHILD statement
basic HIDAM data base, for 2.38
index target data base, for 2.5
logical related data base, for
primary index data base, for 2.
secondary index data base, for

batch

2. 69

4, 4.38

6
5

1
2,45
38
2.55



length
data base fields 2.37
device fields 3.26, 3.42
message fields 4.56
print lines, 3270 3,29, 3.42
libraries, IMS/VS |[see IMS/VS
libraries)
limiting access to data 1.14, 2.57, 3,49
line groups, terminal 7.31
LINE macro statement, IMS/VS systenm
definition 7.32
LINEGRP macro statement, IMS/VS
system definition 7. 31
lines per printed page 3.29
link security (sege security
maintenance utility)
linkages, MFS control block
chained 3,20
LPAGE/DPAGE 3,22
message descriptions 3.23
message fields and device fields 3.22
linking IMS/VS to 0S/VS
IMS and IMSRDR procedures, making
accessible to 0S/vs 7.9, 7.36, 7.78
link-editing modules into LPALIB
abend formatting routine 7.78
resource clean-up module 7.78
link-editing type 2 SVC in
0S/vVS nucleus 7.8, 7.37, 7.78
literal fields
input message 3,24
output message 3.26
performance factors 3.60
system literals 3,35
literal length [MFS) 3.35
load, initial data base
basic data base, a
HDAM 4.29
HIDAM 4.28
SHISAM 4.29
sort, use of 4.28
flowchart U4.26
logical relationships, a data
base with 4.38
overview U4.26
planning for 1.21
secondary indexes, a data base
base with 4,41
sample program and jobs 4,27
log, IMS/VS systen
accounting, use for 9.20
administration of 6.31
modifications, recording data
base 6.5
power failure, closing after a 6.27
purpose of 3.15, 6.5 )
restart, for system 3,22
recovery, use in 6.22
recovery of 6.18
retention periods for 6.26
serial numbers 6.32
statistics, retrieving from 9,19
termination of 6.27
write ahead option 7.60

log recovery utility program, system
(DFSULTRO) 6.18
log tape, IMS/VS (see log, IMS/VS systen)
log tape administration 6.31
log tape data set names 6,31
log tape retention periods 6.26
log tape write ahead 7.60
log terminator utility program, system
(DFSFLOTO) 6. 27
logical child
concept 1.10, 2.17
define, how to 2.u44
deleting 2.24, 4,38
inserting 2.24, 4.38
relationship to
physical parent 1,10, 2.17
logical parent 1.10, 2.17
use of 2.85
logical data base
concept 1.10, 2.19
define, how to 2.u47
relationship to physical
data base 1,10
use of 2,85
logical data base reorganization
description 5.3, 5.26
flow chart 5.24
performance considerations 5.25
restructure limitations 5,27
utilities for 5.2
logical page {LPAGE), MFS 3,33
logical paging, operator 3.27
logical parent
concept 1,10
define, how to 2.45
deleting 4.38
inserting 4.38
relationship to logical
child 1,10
replacing 4.37
logical parent pointer 2.25
logical relationships
building 2.19
concepts and definition 1,10
description of 2.19
paths, access 1,10
pointers used with 1,10, 2.25
restructuring 5.27
segment types involved with 1.10
utilities used for 5.2
logical relationship resolution utility
programs
data base prefix resolution 5.15
data base prefix update 5.19
data base prereorganization 5,13
logical terminals
concept, definition of 1,27
relationship to physical
terminal 1.27
naming conventions for 7.30, 7.35
mc clearogical page} 3.33
LPAGE/DPAGE relationships 3.22
LTERM (see also logical terminal)
access by application
program 4.49
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concept, IMS/VS 1.27
relationship to node,
physical terminal, and
end user 1.25
LTH= operand
DFLD statement 3.42
MFLD statement 3.35
LTNAME parameter [MFLD statement) 3.35

MACLIB, required 0S/VS option 7.10
macro statements, IMS/VS DB systen
definition
IMSCTP 7.6
IMSCTRL 7.6
INSGEN 7.7
resource naming rules 7.16
macro statements, IMS/VS DB/DC systenm
definition
data base and application
APPLCTN 7.25
DATABASE 7.24
TRANSACT 7.26
data communication-BTAM
coMM  7.31
CTLUNIT 7.32
LINE 7.32
LINEGRP 7.31
NAME 7.35
TERMINAL 7.33
data communication-VTaM
coMM 7.27
NAME 7.30
TERMINAL 7.29
TYPE 7.28
environment
BUFPOOLS 7.23
IMSCTF 7.20
IMSCTRL 7.19
IMSGEN 7.21
MSGQUEUE 7.23
SPAREA 7.23
resource naming rules 7.16
macro statements, maximum occurrences
system definition 7.16
masks, PCB
batch 4.5
online 4.49
master terminal
commands overview and operating
procedures {see IMNS/VS Primer
MTO's Guide)
description 1,27, 3.17
devices used for 3.17
format, screen 3,17
operator 8.2
operator procedures, maintaining 8.5
0S/VS console, relationship to 3.18
system definition of 7.30, 7.35
message
definition 3.2
editing of 3.24, 3.26
types of 3.7
message area (3270 master terminal) 3.17
message field {MFLD) 3.35
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message format
input 3.7, 4.55
output 3.7, 3.14, 4.56
performance factors 3.60
nessage format service
control statemants overview 3.30
description 3.18
design considerations 3.59
overview 3.18
nessage input descriptor {MID)
associated MFS functions 3,18
MFS statements used to create
DO 3.34
ENDDO 3.38
LPAGE 3.33
MFLD 3.36
MSG 3.32
MSGEND 3.38
PASSWORD 3.34
SEG 3.34
relationship to other MFS control
blocks 3.20
message input header 4.55
message output descriptor (MOD)
associated MFS functions 3.18
MFS statements used to create
DO 3.34
ENDDO 3.38
LPAGE 3.33
MFLD 3.35
MSG 3.32
MSGEND 3.38
PASSWORD 3.34
SEG 3.34
relationship to other MFS control
blocks 3.20
message output header 4.56
message prefix
input 4.55
output 4.56
SPA U4.64
message processing region (MPP) 3.5
message queues
description 3.7
data sets 7.13
recovery 3.15, 3.16
message scheduling 3.8
message segment
description 3.2
format
input message U4.55
output message 4.56
scratch pad area (SPA) 4.64
Message/Format Langquage Utility Progranm
[see MFS language utility program)
MFLD statement 3.35
MFS (see message format service)
MFS language utility program
control statements
compilation 3.44
definition 3.32
naming conventions 3.31
overview 3.30
example 3,42
execution 3.47



JCL 3.49
proced ures
MFSRVC 7.77
MFSUTL 7.78
syntax 3.31
MFS service utility program 3.49
MFPSUTL procedure 7.78
MID ({see message input descriptor)
migration, DB to DB/DC 7.78
MOD (see message output descriptor)
MOD parameter (DFLD statement) 3.42
modifications, data base logging
of (see log, IMS/VS system)
monitor
LB system {see DB Monitor,
IMS/VS)
DB/DC system [see DC Monitor,
IMS/VS)
monitoring online performance 9.14
MSG statement, MFS 3.32
MSGEND statement 3.38
MSGQUEUE macro statement, IMS/VS
system definition 7.23
multipage output message 3.27, 4.58
multiple message mode 3.7
multiple positioning in data
base 4,24

multipoint line, definition, IMS/VS 7.31

multisegment message 3.27, 4.58

NAME macro statement, IMS/VS systenm
definition 7.30, 7.35
names, logical terminal 7.30, 7.35
naming conventions
entities 1.18
formats, MFS 3.31
jobs, sample 1.19
log tape data set 6.31
logical terminals 7.30, 7.35
naming rules, IMS/VS system definition
resource 7.16
NCP/VS (Network Control Program/VS)
generation 7.39
introduction 1.24, 1.26
network (see communications network)
Network Control Program/vVS (see NCP/VS)
network design 3,38, 9.31
node, VTAM 1.25
NODISP parameter (DFLD statement) 3.42
non-update processing
batch 4.14
online 3.12, 4.60, 4.62
NOPROT parameter (DFLD statement) 3.42
normal restart, IMS/VS 3,16
nucleus, 0S/VS,
linking 7.8, 7.37, 7.78
null characters (for MFS)
COBCL, coding in 4.60
PL/I, coding in 4.62
use for 4.57

null fill
input message fields
description 3.24
FILL= operand (MFLD) 3.35
output device fields 3.26, 3.42
NULL parameter, MFS
MFLD statement (FILL=) 3.35
NXT= operand
LPAGE statement 3,33

online buffer pools, optimizing
optimizing 9.14, 9.23
operating systenm,
preparing for IMS/VS 7.2, 7.78
operator, IMS/VS master
terminal 1.27, 8.2
operator, remote terminal 8.6
operator logical paging 3.27
optimization of
application programs 9.13
data communication design 9.30
IMS/VS online system 9.13
physical DB implementation 9.12
VTAM storage pool parameters 9.27
organization of data, IMS/VS ([see
data base)
0S/VS data files, use of
(see GSAN)
0S/Vs libraries, cataloging for
IMS/VS system definition 7.4, 7.38
0S/VS links to IMS/VS,
establishing 7.2, 7.78
0S/VS programs used with IMS/VS 7.4
0S/VS supervisor call routine
required by IMS/VSs 7.3
0S/VS system modification progranm
(smp) 7.81
0S5/VS1 consideration 7.2
0S/VS2 (MVS) considerations 7.78
OSAM ({overflow sequential access
me thod) 2. 10
output call, DL/I (see calls,
DL/I batch and calls, DL/I online)
output device field attributes 3.28

output limits, application program 7.26

ouput message default format 4.56
output message paging 3,27
output to alternate destination
alternate PCB 3.50
CHNG call, use of 4.54
overflow sequential access method
(osam) 2.10

PA (program access) keys (3270)
PA1 3.28
PR2 3,28
PA3 3.18
PAGE= operand
DEV statement 3.39
MSG statement 3.32
paging, operator logical paging 3.27
paging, output message 3.27
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I. 11



password and/or teraminal
security, IMS/VS
description 1.29, 7.64
definition utility 7.64
definition, MFS 3.34
PASSWORD statement, MFS 3.34
position in master terminal
format 3.17

PASSWORD statement, MFS 3,34

path calls 4.21

path, hierarchical 1.9

PCB (program communicution block)

defining
alternate destination 3.50
batch 2.58

online 3.50
application program use
alternate destination 4.48
batch 4.5
online 4,u8
PCB statement
alternate destination 3.50
basic data ba.2, for 2.58
GSAM data base, for 2.95
logical data base, for 2.59
secondary index data base, for
PCB mask (data base) 4.5

PCB mask (data communication) 4.49

performance considerations
(see Chapter 7, Optimization)
PERT chart, sanmple
DB system, for 1.21
DB/DC system, for 1.35

PFK12 (program function key 12) for

3270 remote copy 3.18
phases, Primer samgle
introduction 1.4

jobs
phase 0 7.49
phase 1 7.49
phase 2 7.52
phase 3 7.54
phase 4 7.551

physical child
concept 1.7
define, how to 2.29
pointers use with 2.14
physical data base
concepts, definition 1.5
relationship to logical
data base 1.10
define, how to 2.29
types, subset 2.5
rules for defining logical
relationships in 2.22
physical data base reorganization
(see data base reorganization)
physical data base recovery (see
data base recovery)
physical terminal 1.26
physical/logical terminal
relationship 1.27
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2.62

physical parent
concept, definition 1.7
define, how to 2.29
pointers used with 2,14
physical twin
concept, definition 1.7
pointers used with 2,14
PL/I Optimizer, conventions and use of
batch program structure
call formats (see individual calls)
guidelines 4.34, 7.37
IMS/VS interface 4.4-4.11
CAUTION for multi-tasking during
online program structure
call formats ([see individual calls)
conversational MPP 4.70
guidelines 4.60, 4.68
IMS/VS interface 4.50
inquiry MPP 4.62
pointers, data base
basic 2.14
logical relationships, with 2,25
secondary indexing, with 2.28
pools, IMS/VS buffer (see
buffer pools, IMS/VS)
pools, VTAM storage {see VTAM)
POS= operand (DFLD statement) 3.42
positioning, data base, after
DL/I call 4.23
prefix resolution utility (see data base
prefix resolution utility)
prefix, segment 3.2
prefix, SPA 4.64
prefix update utility (see data base
prefix update utility)
preparing for IMS/VS use
NCP/VS 7.39
operating system 7.2, 7.78
VTAM 7.38
prereorganization utility (see data base
prereorganization utility)
prerequisite publications v
primary index (HIDAM) 2.12
primary master tetrminal
description 3.17
specifying 7.30, 7.35
Primer function, IMS/VS
concept iii
overview and limitations,
subset 1.35
print lines/page {[3270) 3.29
PRINT statement, MFS 3.u45
printed page format control 3.29
problem reporting, IMS/VS online
system 8.8
procedures, IMS/VS cataloged
description 7.66
listings 7.67
procedures, data base
recovery 6.20
procedures, data base
reorganization 5.20
procedures, IMS/VS
operating 8.1



processing intent, application
program 2.58&, 3.10, 3.51
processing limits
message scheduling 3.8, 7.26
ouput messages, number and size
of 7.26
processing regions, types of 3.3
processing sequence, secondary 1.12
program access [PA) keys

PAY 3.28
PA2 3.28
PR3 3.18

program communication block
(see PCB)
program function key 12 (PFK12) 3.18
program isolation (PI) 3.12
program specification block
(see PSB)
Program Specification Block Generation
{PSBGEN)
batch 2.57
online 3.49
procedure, cataloged 7.76
programming languages
use with IMS/VS 4.2
programs, application (see
application programs)
project approach 1.19
project plamn, sample
DB system, for 1.21
CB/DC system, for 1.35
PROT parameter (DFLD statement) 3.42
PSB [program specification block)
concept and definition 1.14
generation
batch 2.57
online 3,49
PSBGEN procedurs 7.76
PSBGEN statement
basic data base, for 2.60
logical data base, for 2.62

secondary index data base, for 2.63

qualified SSAs 4.10

queues, message
allocation 7.13
description 3.7
recovery 3.15, 3.16

R parameter (MFLD statement) 3.35
randomizing algorithm
description 7.57
HDAM, use of 2.12, 2.79
how to write 7.58
IMS/VS-supplied module 7.58
sort exit, use in 4.29
simple sequential, a 7.59
specification in DBD 2,31
record, data base
definition of 2.6
recovery, data base [see data base
recovery)

recovery utility (see data base recovery
utility)
regions, types of 3.3
relationships
logical 1.10
MFS control blocks, between 3.20
parent/child 1.7
reorganization, data base [see
data base reorganization)
reorganization utilities 5.3
repetitive generation of
DFLDs/MFLDs 3.34, 3.41
REPL call
basic 4.18
logical relationship,
with 2.24, 4.37
secondary indexes,
with 4.40
replace call (see REPL call)
requirements, gathering data
base 2.69
resource clean-up module ([DFSMRCLO),
IMS/VsS, including in 0OS/VS2([MVS) 3.49
resource naming rules, IMS/VS systen
definition 7.16
response alternate PCB 3.50, 4.35
response time
design considerations 3.55, 9.30
estimating, simple technique 9,31
restart, IMS/VS
emergency 3.16
normal 3.16
retention periods, log tapes and
image copies 6.26
review, design 2.87
root segment 1.9, 2.6

sample application, IMS/VS 1.2
(see also samples, IMS/VS Primer)
saeples, IMS/VS Primer
application environment 1.2
batch programs
Assembler 4.27
COBOL and PL/I
phase 1 4.32
phase 2 4.39
phase 3 4,41
data base
Parts 2.2
Customer Orders 2.3
Customer Name 2.4
data base load procedures 5.23
data base recovery procedures 6.20
data base reorganization
procedures 5.26
DB system definition 7.5
DB/DC system definition 7.13
DBDs, basic 2.40
DBDs, logical relationships 2.46, 2.49
DBDs, secondary indexes 2.56
distribution 7.5, 7.12
formats, MFS 3.46
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jobs
phase 0 7.49
phase 1 7.49
phase 2 7.52
phase 3 7.54
phase 4 7,55

listings (see IMS/VS Primer
Sample Listings)
online programs 4,60, 4.70
overview 1.2
PSBs, basic 2.61
PSBs, logical relationships 2.62
PSBs, secondary indexes 2.63
PSBs, online 3.51
transactionsdata element
matrixes 2.70
scheduling, IMS/VS message 3.8
scratch pad area [SPA)
description 3. 14, 4.64
definition 1.29
design considerations 3.57
defining at IMS/VS systea
definition 7.23, 7.26
layout and use 4,65
screen formatting, 3270 display 3.18
secondary indexing 2.25
secondary master terminal, IMS/VS 3,17
security
establishing 7.64
overview 1.29
terminal commands, authorizing
use of 7.65
transactions, restricting entry
of 7.65
security maintenance utility,
IMs/vs  7.64
security violation attempts, recording
of 7.27, 7.31
SEGM statement
basic data base, for 2.35
logical data base, for 2.48
logical relationship in physical
data base, for
real logical child, for 2.44
virtual logical child, for 2.45
secondary index data base, for 2.54
segment
data base 1.6
message 3.7
segment format
data base 2.7
message
input 3.7
output 3.14
scratch pad (SPR) 4,64
segment search arguments (SSAs)
characteristics 4. 11
command codes for 4.1t
concept and function of 4.9
gqualificaticn of 4.10
structure of 4.9
segments, data base
data portion 2.7
defining 2.35
definition 1.6
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fields 1.16
formats 2.7
length 2.7
prefix 2.7
relationship to data base
record 1.6
types
basic 1.9
logical relationships, with 1,10
secondary indexing, with 1,12
segments, sorting in hierarchical
sequence 4.28
SENSEG statement 2.59, 3.51
session, relationship to
end users and nodes 1,25
sequence fields and access paths 1.9
sequence, secondary processing 1,12
SHISAM data base
define, how to 2.29
description 2.15
using 2.85
sibling segments 1.9
simple HISAM data base (see SHISAM data
base)
SMP (see system modification program)
SNA (see system network architecture)
sort exit routine, E61
used during data base load 4.29
sort work files, allocating
during reorganization 5.25
sort/merge program required 7.4
sorting segments in hierarchical
sequence 4.28
SPA ([see scratch pad area)
space allocation
data base data sets, for 2.83
IMS/VS data sets, for 7.9, 7.41
SPAREA macro statement, IMS/VS systen
definition 7.23
SSA [see segment search arguments)
Stage t, IMS/VS system definition
DB 7.5
DB/DC 7.13
ordering of input deck 7.35
Stage 2, IMS/VS system definition
DB 7.10
DB/DC 7.36, 7.u4
STAT call 4.25
statistical analysis utility 9.19
statistics
data base buffer pool
produced by DB Monitor 9.3
produced by STAT call 4.25, 9.1
produced by /DIS POOL
ALL command 9.14
DB monitor 9.4
DC monitor 9.21
log tape 9.19
online buffer pools 9.14
status code, returned after DL/I
calls
use of, program 4.11
types 4.1
table of A.1



list of B.1
overview 4,11
steps with IMS/VS installation
DB 7.4
LB/DC 7.11
storage pool trace, VTAM 9.27
subpool definition statement, for
defining size and number of buffers
OSAM 7.62
VSAM 7.61
subsequence field, secondary
index 2.28
subset, IMS/VS Primer
concept iii
overview and limitations 1.35
SUF= operand (DO statement)

DFLDs 3.41
MFLDs 3.34
svc, 0OS/VS

IMS/VS use of 7.3
SVCTABLE, required 0S/VS option 7.3
syntax conventions
CBDs and PSBs, for 2.30
formats, for 3.31
IMS/VS system definition 7.5
SYSMSG= operand (LCEV statement) 3.39
SYSPRINT listing control, MFS
FJECT statement 3.45
PRINT statement 3.45
SPACE statement 3.45
TITLE statement 3,447
system console, 0S/VS, as
INS/VS master terminal 3.18
system definition
IMS/VS
batch 7.5
online 7.13
NCP/VS  7.39
VIAM 7.38
0S/VS2 (MVS) considerations 7.1
Stage 1 7.5, 7.13
Stage 2 7.10, 7.36, 7.44
system literals (MFLD statement) 3.35
system message field (3270 display
devices)
description 3.29
SYSMSG= operand 3.39
system modification program (SMP),
0os/vs  7.81
system network architecture
basic concepts 1.24
relationship to IMS/VS 1.24
VTAMs role in 1.26
system service calls (see calls, IMS/VS
system service)
System/370 console, IMS/VS
provided support 3.18

tapes, IMS/VS distribution 7.4
telecommunication (gsee communications
netwvork)
terminal commands, authorizing use
of 7.65
terminal configuration supported 1.26

TERMINAL macro statement, IMS/VS
system definition 7.29, 7.33
terminal, master (see master terminal)
terminal response mode 1.30
terminal security 1.29, 7.65
terminals
defining
IMs/Vs, to 7.30
NCP/VS, to 7,40
VTAM, to 7.38
logical 1.27
physical 1.26
relationship to VTAM node 1.25
terminating an application program 4.11
testing
batch programs 4.30
online programs 4.30, 4,70
MTO procedures 8.5
TIME ‘parameter (MFLD statement) 3.34
TITLE statement, MFS 3.44
training terminal operators 8.6
transaction
application program, relation

to 2.69
data elements, relationship
to 2.67

define, at system definition 7.26
definition 2.66
design considerations
batch 2.67, 9.10
online 3.54, 9.30
message, relationship to 3.2, 3.54
processing flow, message 3.3
transaction codes, restricting entry
of 7.65
transaction/data element matrix
concepts and definition 2.67
gathering requirements 2.69
samples 2.70
truncation, MPS literal
filed 3.35
TYPE macro statement, IMS/VS
system definition 7.28
TYPE= operand
DEV statement 3.39
DIV statement 3,40
MSG statement 3.32

user input area, master terminal 3.17
user liason 8.6
utility programs, IMS/VS
data base loading, for 5.2
data base recovery, for 6.5
data base reorganization,
for 5.2
data base optimization 9.5, 9.22
log tape recovery 6.18
log tape statistics 9.19
log tape termination 6.27
DB Monitor report print 9.5
DC Monitor report print 9.22
overview
batch 1,15
online 1,32
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view on data, program (gsee masks,
PCB)
virtual chilad
concept and definition 2.17
define, how to 2.45
virtual control region, IMS/VS,
defining fixed pages in 7.37
virtually paired bidirectional
logical relationship
discussion of 2,17
use of 2.85
VSAM (virtual storage access method)
catalog recovery
considerations 6.26
data space allocation, data
base 2.85
IMS/VS buffer pools 7.59
subpool definition, IMS/VS
buffer 7,61
VTAM (virtual telecommunication access
met hod)
description V.26
installation 7.38
library creation 7.38
main storage pools
adjusting 9.29
definition 7.38
tracing 9.27
operation considerations 8.8
relationship to IMS/VS 1,24
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start options 7.38

storage pool trace 9.27
system definition, related
IMS/VS macros 7.27

write ahead option, log tape 7.60
write-to-operator-with-reply (WTOR)
backup master terminal, as 3.18
message DFS3125A, used for
test 4.30, 8.5

XRST call
batch, for 4.42
BMP, for 4.47
GSAM considerations 4,.u45

3270 Information Display System
clear key, impact of 3.41
copy function
candidate printers 7.30, 7.3
invoking of 3.18
program access (PA) keys 3.18,
program function keys 12
(PFK12) 3.18
master terminal support 3,17
message format service [MFS) 3.
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