














































































































































































































































































































































































































































































































































































































































































































































































































































































































































DC MONITOR �R�E�P�O�R�~� �P�R�I�N�~� PROGRAM, DFSOtR20 

The DC Monitor Report Frint program (tF50TR20) is a batch program that 
takes the data collEcted ty the DC Monitcr (DP5MNTRO) and prints summary 
reports and distrituticn �d�i�s�~�l�a�y�s� of the data. The report formats, and 
the nature ef information in the reports are identical or similar te 
those printed by DF5UTR;C, the Monitor report program. The values shown 
in the report samples are not intended to reflect actual values that are 
received ty a user's executicn cf this utility. 

The following types of reports produced by DFSUTR20 are of interest to 
the first-time user: 

• System configuraticn (data about as/vs and IM5/VS systems used) 

4 Statistics frcm buffer �~�o�o�l�s� (data collected at beginning and end of 
trace) 

• Region {data on timing, IWAITs, and tLIl calls presented ty regicn) 

Regicn Sumlary -Regicn IWAIT 

• Program (data on timing, �I�~�A�I�T�s�,� DI/l calls, scheduling and 
degueueing that is presented by an application �~�r�o�g�r�a�m�)� 

Frograms by Region -Program Summary -Program I/O 

• Communication ldata on communication subtask timing, IWAITs, 
tEansmitted and received blocKsizes, intersystem traffic and 
queueing) 

Communication Summary -Line Functions -Communication IWAIT 

• transaction queueing (data cn queue lengths and scheduling 
occurrenCES presented by transacticn type) 

• DL/I call summary (statistics on all DL/I calls issued by every 
program) 

• Run profile, an over-all �~�i�c�t�u�r�e� of IMS/V5 �~�e�r�f�o�r�m�a�n�c�E� during the DC 
mcnitcr traCE interval 

For a description of the terms used in the report, SEE "Definition ef 
Terms Osed in thE �R�E�~�c�r�t�s�"� earlier in this chapter. 

�!�2�1�~�:� The reports contain a rich variety of data, much of which can be 
intErpretEd only with detailed lMS/VS kncwledge. 

Therefore, we will cnly discuss those of immediate importance to the 
first-time user of our subset. 

�H�2�!�_�!�2�_�~�~�~�£�Y�!�~�_�~�~�~�_�~�~�_�~�Q�n�!�t�Q�~�_�i�§�~�2�~�t� �f�~�i�n�1�_�~�~�Q�g�~�g�m� 

Job I/SAMP4S4 in IMSVS.PRIMEJOB shows the·JeL to execute the tc Monitor 
EeEort Print Frogram, tf50TE30Q This job prints the monitor �o�u�t�~�u�t� 

collected during the executicn of the IMS/VS CTt region. 

The output listed in Chapter 3 of the �!�~�~�L�!�~� �~�~�!�m�~�~� �~�g�m�E�!�!� l!§!!ng§, 
will be referenced in the following discussion of the various gEnErated 
reports. 

If the tc Monitor does net collect certain �t�y�~�e�s� of information usually 
found in a �~�a�r�t�i�c�u�l�a�r� report, that report, or the section ef that report 
that would nor.ally contain the information, is not produced. For 
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example, if no checkpoints occur, only the headings for checkpcint are 
printed. 

]~!!: The page numbers listed in the heading of the following sections 
refer to the page numbers in the sample output of job //SA~P494 in 
Chapter 3 of the !§~ll~ j~!!!~ a~!£l! 1isti~g§. 

STA~ISTICS FRC~ EUfl!E ~CCLS E!POR~ 

These summar} te~orts are a formatted display of the contents of 
selected- items of the liessa9E queue, data base buffer pool, VSA" buffer 
~col and message format buffer pool that vere collected at the tEginning 
and end of trace. ~bEse rEFcrts are preceded by a system configuration 
report (Fage 1), which gives information about 05/V5 and IMS/VS systems 
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 ~roduced only if the ~onitor 
is ended before termination of the IMS/VS control region. 

In the case where only the ending values of one tuffer pool arE not 
written on the trace tape, the cerresponding summary report is not 
computed and the following infermation message is printed: 

NO QUEUE EUPiER POOL !RACES A! END !IME ON eONITOR leG TAP! 
•••• QUEUE "EUfPER FCCI F!FCFT CANCELLED •••• 

The VSAft tuffer ~oel summary report and/or the message format tuffer 
~eol report will not bE prcduced if the corresponding facility is not 
invoked through I~S/VS system definition. In this case, the following 
information messa9E is pri~ted: 

NO VSAM EUFPER POOl tRACES ON 80NItCR ICG !APE 
•••• VSAM EUFFEE PCCI EEFeBT CANCELLED •••• 

~~§§!9~_2Y!Y!_~22!~_R!g!_~ 

7he final number ef this report (CUCTIENT) is the most interesting. 
Generally, in an Entry 18S/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 tBUF ~ara.eter in the IMS control region 
~rocedure. 

~!1!_1!~s_~Yii!I_J~Y~11S21~~_f!£!i_~~_~ !~g_2 

The statistics of thE data tase buffer (sub)~ools and their 
interFretation ar~ the same as discussed in the first part of this 
chapter for a batch a~~lication. 

~!§i~~§_!2.!~!_~Yli§._i921~_f!£J_~ 

The final number of this rE~ert (QU07IEN7) is the most interesting. 
Ideally, in an entry I!S/YS system, this number should tE less than 1. 
If higher than 4, yeu ~hould cCDsider increasing the size of the online 
MFS peol, via the FBP parameter in the IMS control region procedure. 
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E!gi2»_~~!!~~l_~!BQ~~~_I~g!_l 

Region timing information is printed for every MPP/BMP activE during the 
trace. This summary reFctt distinguishes the following activities per 
region: 

• Scheduling and termination 

• Schedule tc first Ot/I call 

• Elapsed eXEcutien 

• 01./1 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. Elapsed time for 
scheduling ana terminaticn are included in idle-for-intent time. The 
elapsed time for execution includes the elapsed time for OL/I calls. In 
general, the trace time Fericd is slightly greater than the sum of 
scheduling and termination, schedule to first DL/I call, elapsed 
execution time, and idlE-fer-intent time. Differences between this sum 
and the trace time can be attributed to transactions active at the 
startup and shutdown of the tracing, or idle regions at the start or end 
cf a trace. 

§£~!gg!ing ~n2 l!~!jD!li~~: lines under this heading, for each region, 
show the number of cccurrences of scheduling and termination in the 
region, and both the ela~sed execution time and not IWAIT time 
associated ~ith scheduling and termination. The total of all intervals, 
the maximum single intEIval, and the aean interval values are shown. 

The elapsed tilE duting which the scheduler is internally waiting is not 
included in the elaFsed time shown for scheduling and termination. 

!his line of the repert dces net include data for a message regien that 
was not scheduled tut was executing at the start of the trace. 

~A~g~l! !s li!~l ~~LI ~!!1: !he 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 Iegicn; or the program to issue the first tL/I 
call requJ.ring dispatching of the 18S/VS Call Analyzer Module. 

~his section does not appear for a message region or a batch message 
region that was Dot SchEduled during the trace; it does not appear for 
cne that ~as scheduled but did not issue a DL/I call following the 
scheduling. ~he number cf program loads is one less than the number of 
schedulings, if the trace was ended after the scheduling tut before the 
first DL/1 call of the last scheduling_ 

~!!]!!g !l!£YllQn: Lines under this subheading give the number of 
executicns of ~ro9rams in each region and the elapsed time for each 
execution. 

The number of Executions lay be one less than the numker of schedulings 
and schedule to first DL/1 calls if the ~rogram that ~as scheduled had 
an outstanding DL/I call when the trace was ended. 
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~~L! ~!!A: lines under this subheading give the total numter of DL/I 
calls from each region during the trace, the total, mean and maximum 
elapsed execution time inter,als to complete those calls, and the total, 
mean and Eaximum non-IWAIT intervals used to complete those calls. The 
number of IWAITs per call is cc_puted and displayed for each region 
under the heading "IW!/CAllu" 

19!! !2~ ln~!~~: Lines under this subheading give the number of times a 
region vas in the idle state bEcause of an intent conflict. An intent 
conflict occurs during scheduling when the ~rogram to be scheduled needs 
data base resources held by another active program. See the section 
"Data Base Processing Intent" in Chapter 3, "Data Communication Design." 

Ch!~!I~ill: ~his line is ~rcduced if a checkpoint occurs during the 
trace. 

~he line gives the number of times checkpoint vas dispatched, the total 
elapsed time of the cbEck~cints, the mean elapsed time for a checkpoint, 
and the maximum of those elapsed times. 

~he line also gives the total non-IWAIT time for the checkpoints, the 
average non-lWAI~ time fer a check~cint, and the maximum of those 
nen-IWAI~ times. 

B!gi2~_~££~i~~~1 

Lines under this sub-heading indicate the percentage of time that the 
region vas occupied. ~his value is determined frem the formula: 

scheduling + termination +schedule to 1st 0111 call 
Regicn Occupancy= _~ ____ !_BI2gI!!_!!!E2!~_!_i~1!=!BI=i~l!~! _________ _ 

trace elapsed time 

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

This report lists the cccurrences and duration of IWAITs for each 
dependent region during: 

• Scheduling and terminaticn Frecessing 

• DL/I call processing 

• Checkpoint prccessing 

~££Y!~I!~E~: Lists the number of IWAITs 

IQI!L~_~~!B&_~l!!~Y~: lists the total, mean and laximum elapSEd tile of 
IW~I~s. 

!~]~!lQ!: Lists the cause ef the IiAI!. PSB/D~B defines the FSE/tEt to 
be loaded, Dt definES the data set via its DDNA~E ~hich needed an l/C. 
If the number of FSE/D!E loads (IWAITs) is high, you might consider 
increasing the PSE and DMB Fcol sizes. 

~~Y.~: Defines the module involved in the IWAI~. BLB = block loader 
for PSBs, DMEs. VBH = VSAM tuffer handler. QMG = queue manager. 
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~his report lists an overviev of the most important factors for each 
MEP/EMP activE during the period of monitoring. The time figures are 
given in microseconds. The columns and their meaning are: 

IE!!~~~~Q: The number of input message dequeued after their successful 
procEssing by the ~rogral. 

]1Ll_~j11~: ~he total numbEr of both message and data base calls issued 
by the progra~. 

Q~L!_~!~~~llE!!: Same as atove, but per input message. 

!Lg_!~!!l~: 7he number of I/Os required by IMS/VS to process these OL/I 
calls. An average telow two is ~referable. Ho~ever, higher values 
cccur if the precEssing cf a call involves scans of long physical twin 
chains or insert/deletes of segments involved in logical relatienships 
and/or secondary indexes. 

I~AN_QE2QL~£~: ~he average number of input messages (same transaction 
code) processed in one scheduling of a MFP. this number in our subset 
is between 1 and 5. 

~f~_l!~~L~£~!!: The average CFU task time for the MPP/BMP region per 
schedule. lhis viII te typically very high for EMPs because the full 
Frocessing of a BMP censtitutes one scheduling. 

~1!R§~~_IIM~L~~~~~: The average program elapsed executing time per 
scheduling. ~his number is largely dependent of the processing 
performed by the program, especially its number of DL/I calls and 
associatEd I/Os. 1oeally, for a simFle application, it should CE below 
500 millisecondsQ 

~£~~~~_l~_laI_~~lL§~~~~: The average elapsed time 
scheduling of the MFP/E!F and its first tL/1 call. 
contributing facter in this is Frogram lead time. 
shculd be bet,een ~OO and sec milliseconds. Basic 
figurE are: 

between the 
Typically, the lajor 

Typically, this value 
steps to improve this 

• Maintain a compact Iccm~ressed) IMSVS.PGMLIE containing only the 
MEPs used by the online system. 

• Specify this 1MSVS.FGP.l~B as the first step/job litrary in tbE ~pp 
region JCL. 

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

~~!~~1~_1~~~l11A!~: Same as EIAFSED TIME/SCHEt, but nov per 
transaction. If TRAN.tEQ./SCH. is 1, they are the same. 

~1L!_~!11_~~!!silL_fsg!§_jj~_~~ 

This report giVES a sUllary ef the number of OL/1 calls per ESB (that 
is, ~roglam), ~er segment returned, and the number of IWAITs for these 
calls. For a discussicn refer to the DL/1 Call Summary Report section 
of the DB Monitor in the first part of this chapter. 
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~ga f~2'~!~' f!g~ ~~ 

7his report gives a compact, over-all picture of IM5/VS performancE 
during the period of the DC meDitcr trace interval. The headings dnd 
ccntents of this Ieport are self-explanatory. Definitions of terms used 
are included in tbe discussicn cf previous reports. 

This section descri~es bow tc use the V~Ae storage pool trace to 
optimize the VTA~ main storage pool in your installation. 

~his V~AM trace facility is de~endent upon the OS/VS 

The V~Ae storage pool trace records the usage of all VTAM storagE pools. 
When totb G~F (USB trace epticn) and VTAM storage pool trace are active, 
the storage pool trace inferaatien is collected on every 1000th VTAM 
request tc obtain a storage pool element. 

~he V~AM storage pool trace collects the following infermation fer each 
of the VTAM storage peels: 

• Storage pool name 

• !he maximul number of elements allocatEd from ~he pool at anyone 
time since tt.e last trace Iecord was written 

• The maximum number of queued requests for buffers at anyone time 
since the last trace record vas written 

• Number of currentlY unallccated elements in the pool 

• Date and time, if !I~E=lES vas specified in the GTF START command 

OPEEATING THE TFACE 

!o be able to activate the VTAM storage pool trace, GTF must be started 
first. If you are usiIg cur sample cataloged procedure VTAMGTF as 
generated by job IISAMPI~E in IMSVS.PRIMEJCB, you should use the 
fcllcwing Erocedureo 

e)'ter: S V~AMG~F.F1 (This starts GTF) 

responsa: nn HH1100A SPECIFY TEACI OPTICNS 

enter: nn,~EACE=BNIO,USB 

response: mm HHL1~5 RESPECIFY 7RACE CP~ICN OR EEPIY U 

enter: 1m, U 

enter: F PO,!RACE,TYFE=S!S,It=VTAMBUF 

This starts the V~AM stcragE ~cel trace 

B2i!: In the above it is presumed that VTAM runs in PO and GTF in P'. 
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~!S~E~ng_!h!_l~~~! 

enter: F PO,NCiEACE,TYEE=S!S,ID=VTAMEUP 

enter: P V!AMGiF.F1 

!~i~!igg tB! l~~f~ Qy!]y! 

Job /ISAME496 in I~S'S.EBIMEJCE can be used to print the VTAM trace 
output. 

OPTIMIZING VTAM STORAGE POOL PARAMETERS 

ViAM has eleven storage poo~s to control the buffering of data. VTAM 
dynamically allecates and deallocate~spaoe in these pools fer the VIAM 
control blocks, I/O tuffers, and channel programs that control the 
transmissicn of this data. 

~he basic procedure for tailoring the VTA! stora9E pool valUES is to 
initially operate VTAM using the worst-case storage pool values as 
described in CS/VS Storage Estimates. Then adjust the storagE pool 
values by using the VTAM steragE pool trace facility. To tailor the 
VTAM storage tools, determine the following values for each VTAM sterage 
pool: 

• bno, the maximum number of elements in the pool 

• bth, a threshold number of elements for a pool 

• bsz, the size ef each element (in bytes) in a pool (specify for 
IOED! and PPBO! cnly) 

The VTAM storage pocl ISMS) trace records infcrmation on the use and 
availability of YTAM's buffer pools. the trace records are written at 
regular intervals, after every 1,000 requests for buffers. Each set of 
records contains the maximul number ef buffers in use, the maximum 
numbex of requests for buffers queued, and the ~urrent number of 
availatle tuffers for each ef VT1M's eleven buffer pools. An example of 
VTAM storage tool trace output is shown in Figure 9-3. 

*** DATE DAY oeo YEAR 1978 TIHE 20.56.20.407148 
USRFO FFO VTAH BUFFERS HAXU HAXQ AVNO MAXU MAXQ AVNO MAXU MAXQ AVNO HAXU HAXQ AVNO 

10 0023 0000 0062 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 002e 
SF 0001 0000 OOlA SP 0000 0000 0005 AP 0005 0000 0028 

TIHE 75380.399270 

Figure 9-3. Sample VTAe Trace Cutput 

POClID 

IdentifiES which buffEr ~ool the trace entry is for. Pool IDs are: 

10 Fixed I/O Fool (IOBU!) 

FP PagEable 1/0 peel (PPBOF) 
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LP Large pageable pool ILPBOF) 

iP Working set pageatle ~ccl liPBOF) 

NP Ncnworking set pageatle ~ccl (NPBUF) 

LF large Fi~ed pool (llEOl) 

CR Copy RPl pool tCRFIEOl) 

UE CECB pool lOECEUl) 

SF Small fixed pool ISFBUl) 

SP Small pageable peol ISPBOr) 

AP ACE ~col (APEU!) 

HAXU 
Indicates the maximum number of buffers in the pool that were in use 
at anyone time in the last interval. A "AXO value of 0, however, 
does not mean that all tuffers in the pool were released, tut that 
there were no additional Ieguests for buffers during this interval. 

HAXe 

AVNO 

Indicates the maximum number of requests for buffers that were 
queued at anyone time since the last interval. 

Indicates the average numter of tuffers in the pool that were 
availatlE during the intErval. 

Eased on a VTAM trace output of several hours of regular production, use 
the fellcwing guidelines in adjusting the VTAM storage pool parameters 
as specified in jet //SAMPI~4. 

For every pool find the following values: 

• Average of all HAIUs related to pool 

• Average of all HAXes related to pool 

• Aver age of all AVNOs rElated tc pool 

• Highest MAXU related tc ~ocl 

• MAXQ related to highest MAXO 

• AVNC related to highest P.AXU 

Decrease bth and bno if: 

• highest MAXO is always at least 'O~ lewer than bth. 

Increase bth and tno if: 

• Average and/or highest HAXO value is larger than or equal to bth. 

• Average and/or highest P.AXU value is close to bth and average and/or 
highest AVNO is elCSE tc ZEIO. 
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Notes: 
--~~-

1. The increase sheuld te at least as high as the highest ~AXC value. 

2. The relatienshiF between tth ~hresho~ value) and bno ~umbEr of 
buffers inpool) is described in g~L!~ §I§1~! ~Igg~~!!iDS 11!~~~I 
(~!~l: ~~Q~g~! I§!i!~!!~, GC28-0604. 

The importance of a goed data base and program design for the 
perfermance of an IMS/VS online system is even more apparent than for a 
batch system. !he guidelines fer data base design and ~l/I call used by 
programs, as given in the first part of this chapter, still fully aFply. 

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

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

1. Network response time. 

20 IMS/VS response time. 

NETWORK RESPONSE TI"E FAC~OBS 

!he fcllcwing parameters influence the network response time: 

• Length of input data character stream 

• Length of cut put data stream 

• Line mode operation, that is, half or full duplex 

• Line speed and lir.e length 

• Modem turnaround time 

• Number of clusters and number of terminals per cluster 

• Communication controller delay time 

• Number of transacticns Fer terminal, arrival rate, and distributicn 

Eased on the atove factcrs, an assessment can be made for the network 
response time. 

IM5/V5 RESPONSE 7IME FACTCRS 

One of the most impcrtant factors which influence the performance of an 
cnline I"5/VS system is the ~ff 2i~!i£~ ~im~. 

The MPP service tjme is thE elafsed time between scheduling of the 
transaction and the completion of its processing by the MPPo 
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~he basic components of the ~Ft service time are: 

1. Program loading of thE rtF. 

2. ~Etrieval of input lessagE and associated physical l/Cs. 

3. Data baSE calls ana asscciated l/Os. 

4. AF~licaticn ~Iogram processing time. 

5. Insert of output message into the message queue and its associated 
physicall/Os lif no frEE queue buffer is available). 

6. CS/VS paging during any ef the above activities. 

The twe mcst important components from the above list are usually the 
program load time and the data base calls with their associatEd l/Os. 
Typically, progral lcaa tilE is bEtween 200 and 500 milliseconds elapsed 
time, and a direct llC is between 30 and 50 milliseconds elapsEd timE, 
assuming 3330 disk drives. 

]QI§: IMS/VS provides fer ~Ielcading of selected application programs 
and FL/I modules. ~his preload option is not included in our subset, 
but you might consider its use as the next step on improving systems 
performance. More infcrlaticn cn the prelcad option is included in 
ChaFter 2 of the !~§L!§ In§t~!!!tiQn §~i~~ under the topics "Making 
High-Use Program ~odulES FEsident" and "Organizing PL/l Modules for Use 
with the PL/I OptimizEr." 

We vill nov discuss a very simFle IMS/VS response time estimation, caSEd 
solely on MPF service time considerations. 

• Lightly loaded system, that is, ample available CPU time for IMS/VS 
activitiES. 

• One MPP region. 

• All MFPs have roughly same service time. 

• MPP is loaded for each transaction; program load time is 300 
milliSEconds. 

• Average of 1C DL/l calls with average of 1 I/O per DI/l call of 40 
milliseconds average elapsed time. 

• ~hE messagE inter-arrival time is 2 seconds (one message every 2 
seconds) with an eXFcnEntial distribution. 

• Basic queueing theory is applicable. 
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Eased on above assumpticns, the follewing parameters can be 
deriled/calculated: 

MPP Service ~ime: ~S: 300+10*40:700 milliseconds. 

Arrival Rate: A = 0.5 IEssagEs/second 

MPf Utilization: 0 = 1S*A=C.35 

MPP Wait Time: 7W = O*lS/(1-0)=380 milliseconds 

MPF Besponse lime: 1R = lS+7i=1.C8 seconds 

• The MPP wait tiae is the averagE time a message must wait in the 
queue before the !IP region can process it. 

• 1he MFP response time is the average interval response time of a 
transacticn, that is, tbe time bet~een the enqueue of the input 
message in the ~ueue and the enqueue of the output message in the 
queue. 

1. The formula for 1W nermaIIy applies enly for utilizations below 60~ 
(OSO.6). 

2. Many other factors can influence the total IMS/VS response time, 
such as: 

• Loading of DBDs, PSBs and MID/MeDs, DIF/DOFs. 

• Data base open processing (required after DBD (re)lcad). 

• CPO, channel, and disk drive utilizations. 

• tispatching pricrity of CTL and MPP regions. 

• Location of IMS/VS system data sets, noticeably the queue, 
fermat, and program litrary data sets. 
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DATA BASE CALLS MSG CALLS SYSTEM CALLS CALL STATUS 

~~~:US GU GN DLET ISRT ISRT CALL ERROR 1/0 OR 
GHU GHN REPL ILOADI (ADDI GU GN ISRT CHNG CHKP XRST COMPLETED IN CALL SYST ERROR 

DESCR IPT ION 

SEGMENT 1'0 AREA REOUIRED. NONE SPECIFIED IN CALL 

~~-+~4-~+-__ +-~-4~-4 __ +~~-1~ __ +-__ -1 ____ ~------~----+--------+-H-IE-R-A-RC-H-IC_A_L_E_R_RO_R __ IN_S_SA_, __________________ ~ 
INVALID FUNCTION PARAMETER 

IX 

LB 

LC 

LD 

LE 

NE 

NO 

OC 

00 

OE 

OF 

OH 

RX 

Xl 

XC 

XD 

CALL REOUIRES SSA, NONE PROVIDED 

DATA MANAGEMENT OPEN ERROR 

INVALID S5A OU,HIFICATION FORMAT 

INVALID FIELD NAME IN CALL 

CALL USiNG L T PCB IN BATCH PGM 

CALL FUNCTION NOT COMPATIVLE WIPROCESSING 
OPTION OR SGMT SENSITIVITY 

-t-+ __ +-__ -+-____ +-_-+ ______ -4 ___ ~.-:..J _X ____ +I_fO_E_R_R_O_R_OSAM. BSAM. OR VSAM 

X X MORE THAN 4 CALL PARAMETERS INVALiD FOR DC PCB 

USER liO AREA TOO LONG 

RESPONSE AL TERNATE PCB REFERENCED BY ISRT CALL 

HAS MORE THAN ONE PHYSICAL TERMINAL ASSIGNED FOR 
INPUT PURPOSES. NOTIFY MASTER TERMINAL 

CALL ATTFMPTED WITH BCHAR LOGICAL TERMINAL 

NAME NOT KNOWN TO SYSTEM 

CHANGE ATTEMPTED WITH H;VALID PCB 

INSERT ATTEMPTED TO A MOD TP PCB WITH NO DESTINATION 

SET 

FORMAT NAME SPECIFIED ON 2ND OR SUBSEOUENT MSG 

ISRT CALL 

OUTPUT SEGMENT SIZE LIMIT EXCEEDED ON ISRT CALL 

NUMBER OF OUTPUT SEGMENTS INSERTED EXCEEDED THE 

LIMIT BY ONE 

SEGMENT KEY FIELD HAS BEEN CHANGED 

NO PRECEDING SUCCESSFUL GET HOLD CALL 

VIOLATED DELETE RULE 

CROSSED HIERARCHICAL BOUNDARY INTO HIGHER 
LEVEL {RETURNED ON UNOUALIFIED CALLS ONLYI 

END O~ DATA SET. LAST SEGMENT REACHED 

SEGMENT NOT FOUND 

DIFFERENT SEGMENT TYPE AT SAME LEVEL RETURNED 
IRETURNED ON UNOUALIFIED CALLS ONLY I 

SEGMENT TO INSERT ALREADY EXISTS IN DATA BASE 

VIOLATED INSERT RULE 

SEGME~IT TO INSERT ALREADY EXISTS IN DATA BASE 

KEY FIELD OF SEGMENTS OUT OF SEOUENCE 

NO PARENT FOR THIS SEGMENT HAS BEEN LOADED 

SEOUE NCE OF SIBLING SEGMENTS NOT THF SAME AS 
DBD SEOUENCE 

DL I CALL ISSUED BY INDEX MAINTENANCE CANNOT FIND 
SEGMENT 

1'0 ERROR OSAM. BSAM OR VSAM 

NO MORE SEGMENTS FOR THIS MESSAGE 

GET NEXT REOUEST BEFORE GET UNIOUE 

SEGMENT LESS THAN FIVE CHARACTERS ISEG LENGTH 
IS MSG TEXT LENGTH PLUS FOUR CONTROL CHARACTERS I 

TERMINAL SYMBOLIC ERROR. OUTPUT DESIGNATION UNKNOWN 

TO IMSIVS ILOGICAL TERMINALS OR TRAN CODEI 

VIOLATED REPLACE RULE 

INVALID SPA 

LENGTH OF SPA IS INCORRECT (USER MODIFIED FIRST 

SIX BYTESI 

PGM INSERTED MSG WITH II FLO BITS 
SET RESERVED FOR SYSTEM USE 

IMS IS TERMINATING FURTHER DLiI CALLS MUST NOT BE 

~~X~X-+--+--+---+----4---4--+,~I~~---+,----~----~------+---~--------~:~i~~::~G::::~:::TURNED 
bb X I Xl X X I GOOD NO STATUS CODE RETURNED, PROCEED 

NOTE' bb Indicated blanks 
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The following listing of IMS/VS status codes and possible causes is 
divided intc two Earts. The first part lists the status codes which 
are. in general, cause~ by applicaticn Frcgram errors. The second part 
lists the status codes which are, in general, caused ~y system errors. 

B2!~: A more detailed discussion of these and other status codes can be 
found in ApFendix E of the l~~L!~ AE2!!£~1iQn f~Qq~gm!!nq E~t~;~n£§ 
~!~~!1· 

the fcllowing status codes are the most common ones caused ty 
application Fregram errcrs (errer in call) in our subset. 

AE: Segment I/O area is Iequired but was net specified in the call. 

AC: 55A(s) contains an error in hierarchical sequence. 

Fossitle causes: 

1. No segment name equal to that specified in 55A found within 
sccFe of this PCE. 

2. LevEl at which this 55A aEFears is out ef sequence with that 
sFEcified by the PCB. 

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

AD: An invalid function parameter was sUPFlied. 

Possible causes: 

1~ Invalid function string 

2. A GU or GN vas requested for a terminal FeB other than the 
I/C peE. 

3. Invalid rEquest tYFe to a DC-PBe. 

4. A call bas beEn iSSUEd tc the message queues ~ith a tE-FCE. 

AH: No 55A(s) was specified in call. Call required at least one 55A, 
and none was specified. 

AJ: 5SA qualification format vas invalid. 

Possible causes: 

10 Invalid comland cedes. 

2. Invalid relational oEerators. 

3. Missing right parenthesis of Boolean connector. 
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4. DLE'! call has nul tiple 55 As or qualified 55As. 

5 .. REPL call has qualified SS As. 

6. ISB'! call has the last 5SA qualified. 

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

AK: An invalid field name was supplied in the call. 

Possible causes: 

1. Unatle to find thE sFecified field name. 

2. When accessin9 a lcgical child, a field name from the othe 
(paired) logical child is used for the destination Farent 
concatenated key Fcrtien. 

AL: The call is usin9 a terminal PCB in a DL/1 program. 

AM: Call function not ccmFatible with processing option, segment 
sensitivity, or transaction-code definition. 

Possitle causes: 

1. Coamand cede D used fer path retrieval call without path 
sensitivit'y 

2. Processing opticn cf 1 and call function is not insert 

3. OLE!, REPL, er ISRT call without corresponding segment 
sen si ti vi ty 

q. A DIE!, EEFl, or 1SBT call was issued by a program while a 
transactien defined as inquiry was being processed. 

A GEt call was attempted for a segment with REY sensitivity. 
Correct the error by specifying DATA sensitivity. 

5. !his status ccde cccurs for a checkpoint (not restart) call if 
a G~A~/VSAM data set is opened for output. 

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

7. Any call to a GSA! dummy data set is invalid. 

AT: Errcr in call. The length of the user's I/O area data is greater 
than the arEa reserved fer it in the control region. The length 
of the area reserved was determined by the Ace utility program, 
D1SOACBO, and printed as FaIt of its eutput. 

Action: Correct the PSB cr the program (message segment length 
iI;Ia) in errcr. 

AY: Insert call igncred because the lcgical terminal referenced by the 
response alternate PCB currently has more than one physical 
terminal assigned to it for input purposes. 
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19112D: Ask the master terminal operator to determine (use 
ItISPLA! ASSIGN!E~T ITEB! X) which physical terminals (2 or .ore) 
refer to this logical terminal. Use the /ASSIGN command to 
correct the problem. 

11: 7he CHNG call ~as attempted with an eight-character logical 
terminal name which .as uDkncwD to the system. 

!£li~~: Correct program. 

A2: The CENG call was attempted with an invalid PCE. It was either 
net an alternatE PCB, was not defined as modifiable, or had a 
message in EIocess but incomplete. 

13: An INSERT call ~as attempted to a modifiable alternate PCE which 
had no destination set. 

j~1i2g: ISSUE a CENG call tc set the PCE destination, and reissue 
the INSEF'I call. 

AS An invalid call list was supplied. A fourth parameter (KOD name) 
was suppliEd, tut thE function was not ISR'I for the first segment 
cf an cutput message. 

!£~iQn: Correct thE ISRT call and retry the application Frogram. 

A6: Insert call ignored because output segment exceeded specified 
limit. 

!S!i~: Ccrrect the application program. 

A7: Insert call ignered because number of output message segments 
inserted excEEded SFECifiEd limit by one. If another attempt is 
made to insert too many segments before the program issued another 
GU, the program is atended. 

!~ii~B: Correct the application program. 

tA: A segment sequence field bas been changed; no action in data base. 

DJ: No previous successful get hold call; no action in data tase. 

DX: Violated delete rule: tried to delete across a logical 
relationshiE. Check ROLES = parameter on DBD. 

Gl: Call is completed. 

IJll!M!!i2D: Crossed hierarchical boundary into higher level. 
This status code is returned on unqualified calls only. 

A~!1~n: User determined. 

I~S/VS Status Codes and possitle Causes B.3 



GB: Call is not comple~ed. 

~!E!!n!~!Qn: This is the end of the data set; last segment is 
reached. If GSA!, the data set will have been closed. 

AS1i~D: User determined. 

GE: Call is not ccmFIEted. 

~~Bl!~!!i~~: Seglent bas not been found. 

A£1!2n: User deterliDed. 

GK: Call is completed. 

~'ElsD~!i2R: Different segment type at same level returned. This 
status code is returned on unqualified calls only. 

A£!i~~: User determined. 

II: Call is net ccmpleted. 

!~El!D~!lg~: !he segment that the user tried to insert already 
exists iB the data base. 

Possible causes: 

1. Segment with equal Fhysical t~in sequence field already exists 
for parent. 

2. Segment with equal logical twin sequence already exists for 
parent. 

3. Logical parent has logical child pointer, logical child dces 
not ha¥e logical twin pointer, and segment being inserted is 
second logical child for logical parent. 

4. Segment type dces not have physical twin forward pcinter, and 
segment being inserted is second segment of this type for 
parent or is second HtAM root for one anchor pOint. 

5. !he segment teiDg inserted is in an inverted structure; that 
is, the iamediatE Earent of this segment in the logical 
str~cture is actually its physical child in the physical 
structure. 

!£!i~~: User determined. 

IX: Violated insert rule. 

Possitle causes: 

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

2. Insert of lcgical cr Fhysical Earent via its logical path. 

3. ISR! rEquest after Frevious Open, Clese or I/C error status 
code. 
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4. A GSAM ISF! call was issued after a previous AI or Ae status 
code vas returned. 

A~~iQn: Ccrrect ~rc9Iam. 

LB: Call is not completed. 

~!E!!D~~!2n: The segment user tried to load already exists in tbe 
data tase. 

fossitle causes are: 

1. A segment with an equal physical-twin-seguence field already 
exists for the parentQ 

2Q A segment ty~e dces Dot have a physical-twin-forward pcint€r 
(PTR=N1 in SIGM statement in DBD) and the segment being 
inserted is either the second segment of this segment type fer 
the parEnt cr the seccnd HDAM roct for cne anchor point. 

3. An application program inserted a key of X'FF' •• FF' into a 
SHISA~ or HIIA~ data base. 

A~~!Q~: User determitEd. 

LC: Call is net completed. 

~!E!!~!~!Qn: Key field of segments is out of sequence. 

!~!iQn: Check and correct. 

LO: Call is not completed. 

~!~l~D~~!Qn: No parent has heen loaded for this segment. 

!~!!Qn: Check and correct. 

LE: Call is not completed. 

~!El~n!~!2n: Sequence of sibling sEgments is not the same as the 
seque~ee iD the tED. 

A~!iQn: Cbeck a~d ccrrect. 

~~: Call is not completed. 

~!il~n!!i2D: Index maintenance issued a DL/l call, and the 
segment bas not teen fcu~d. 

j~1i2D: User deterliDeo. 

QC: 1here are no more input messages. If CHKP call, call was 
successful. 

A£5i~D: The program should terminate. 
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QD: ~here are no more segments for this message. 

!£!!2S: As appropriate. 

QE: A GET NEXt call vas issued before a GET UNIQUE. 

!£!!gn: Check and correcto 

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

!~1iQn: Check ano cOlrec~ 

QH: The eutput designation, the L~BR", is unknown to IMS/VS. 

!£l!Qn: Check ITEE~ name specification in PCB or CHNG call. 

RX: Violated replace rule. Review the RULES= parameter in the tEDs. 

!S!!2n: Correct program/DED~ 

13: Invalid SEA (user modified the first six bytes). 

A£!!2n: Correct the program. 

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

j~1iQn: Correct the ~ro94am. 

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

Action: Correct the pregram to prevent it from setting those 
bits:-

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

A£~!2n: Any subsequent 01/1 call will result in an atend. !he 
EMP should terminatE. 

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

~I: I/O, system, er user Errer 

~l~lsD!!iQn: Data management open error. 
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Possible causes: 

1. Error in DD cards. 

2. The data set was cpEDed 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 tCI air.iluK but fer ~ocl size. 

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

s. For an CSA~ data set, the DSCEG field of the OSA~ DCB, DSCB, 
or JFCE does nct specify FS or DAo 

6. For an old O~A~ data set, the BOFI or BLKSIZE field in the 
DSCE is zero. 

7a ~he data set is being opened for load, and the procEssing 
option for cnE o[ lere segments iD other than L or LS. 

8. The allocation of the OSAM data set is invalid: allocation is 
Frobably ",,1) rather than (', 1), and this caUSES tke DSO~G 
to bE PO. 

9. Processing options is L, the OSA~ data set is old, and the 
DSCE lFECl and/or El~SIZE does not match the tED LRECL and/or 
ELKSIZ E. 

10. Incorrect or missir.g informaticn Frevented computation of 
blccksize or the determination of the logical record IEngth~ 

". A catalo9 was not available for accessing a VSle data tasE 
that was rEquEsted. 

12. OS/VS could not perform an OFEN, but the I/O request is valid. 
Information is either missing, or data definition infermation 
is inccrrect. 

!£li2D: Check DD cards; ensure ddname is name specified on 
DATASET card of IBD. Segment name area in PCB has ddname of data 
set which could not be opened. 

AO: ihere is a physical I/C error. When issued from GSA!, this status 
COdE means that the error cccurred when: 

1. A data set vas accessed, or 

2Q ~he CLCSE StNAt routine was entered. The error occurred ~hen 
the last tleck er reccrds vas written prior to closing of the 
data set. 

Action: tetermine whether the error eccurred during input or 
output, and corrEct the ~rcblem. Recever the data set. 

NO: IIC error 

~!E!!g!!i2n: There was a BSA!, VSAM, or OSAM physical I/O error 
daring a tIll call iSSUEd by indexing maintenance. 

j~~iQD: Check and CCIIect (recover data base). 
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II After initializaticn, the XI status code indicates an IMS/VS 
errcr--Frobably GSAM. 

An XX status code fro. initialization itself (prior tc the first 
DL/I call) may be either a system, IftS/YS, or user error. 

1121!n!~!Qn: WbED thE XX status code is issued from 
initialization, the cause may be: 

• InsufficiEnt stcragE 
• Invalid DED 
• Invalid tlocksizE 
• Inyalid option 
• GSA~ error 

jS1i2~: Any subsEquent GSAM call viII result in an abend. The 
applicaticn should terminate. 
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abend formatting routine, link-edit 7.78 
abnormal termination, recovery 

aft er 3. 1 4, 6.2 " 6. 28 
absence of segment types 2.6, 4.14 
ACB (~~~ application control blocks) 
ACB library, definition and 

us e 0 f 3. 5 2 , 7 • 4 1 
ACB maintenance utility program 3.52 
ACBGEN 

de sc r i pt ion 3 .5 2 
procedur e 7.67 

access authorization, data 1.14, 1.15 
access methods 

IMS/VS 
GSA M 2.16 
HDAM 2.11 
HIDAM 2." 
as AM 2. 10 
overview 2.3 
SHISAM 2.15 

OS/VS 
STAM 1.24 
VSAM 1.6, 2.10 
VTAr11.26 

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 
admin istr at ion 

data base 1. 17 
data communication '.34 
image copies 6.23 
log tapes 6.23, 6.3' 
MFS 1.34 

algorithms 
message sc hed uli ng 3. 8 
randomizing 2. 11, 7. 103 

allocating and cataloging IMS/VS 
d a t a set s 7 • 4 , 7 • 9, 7.4 1 

alternate PCB, data'communication 
defining 3.50 
description 3.12, 3.14 

anchor point area, HDAM data base 2." 
A NS COBOL (§~§ CO BOL) 
APPLCTN macro statement, IMS/VS system 

de f i ni ti 0 n 7. 25 
application control blocks IACBs) 

creation and maintenance 3.52 
proced ure 7.67 

Application Control Block Generation 
( ACBGEN) 
description 3.52 
procedur e 7.67 

ipplication control block maintenance 
utility 3.52 

!l pplication data structure 
concept 1.6 
design process, use in 2.74 
relationship to physical 
data structure 2.77 

application program 
ba t:::h mess age 

processing 1.34, 3.10, 4.47 
ba tch processing 1.16 
cbeckpoint/restart, use of 4.41 
coding conventions 

Assembl er 4. 31 
COBOL 4. 32 
PL/I 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 4.26 
message format service, use of 4.55 
message processing 4.46 
recovery after abend 6.21 
termination 4.11 

application program, batch 
de sign con si der ations 

Assembler considerations 4.31 
checkpoint/restart 4.4' 
COBOL considerations 4.32 
COpy or INCLUDE, use of 2.69 
DL/1 calls 4 .. 7 
DL/I statistics, obtaining 4.25 
GSAM, using 4.25, 4.45 
perfor~ance 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 4.68 
input calls, message 4.58 
input/output interface 4.48 
message processing program 

(Mpp) 4.58 
message format service, 

use of 3.59 
output calls, message 4.53 
output to alternate 
destinations 4.54 

environment, IMS/VS 4.47 
message segment 

description 4.51 
format 4.55 
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restart, program 3.15 
testing, MPP 4.70 

application programs, sample 
batch 

assembler load program 4.27 
COBOL 

checkpoint/restart, 
using 4.45 

logica 1 rela tionshi ps, 
using 4.39 

retrieve only 4.32 
secondary indexe s, 

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 

B MP' 4. 3 8, 1. 55 
conversational MPP 4.70 
inquiry MPP 4.60 
retrieve only BMP 7.55 

PL/I· 
checkpoint/restart 

B MP 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 4.25 
assellbler language, conventions and use of 

batch program structure 
call formats (§!! individual calls) 
guidelines 4. 31 
IMS/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 (OFLO) 3.42 
ATTR= operand (MFLO) 3.35 
description 3~28 
cursor position, use for 4.57 

ATTR= operand 
DFLD statement 3.42 
MFLD statement 3.35 

automatic page deletion 3.28 

1.2 IKS/VS Primer 

backout utility (~!! data base backout 
utility) 

backup, MFS library 3.49 
backward pointers, use of 2.14 
batch checkpoint/restart, DB/DC 
system 

batch message programs, 
how to use with 4.41 

overview 1.31 
ba tch checkpoint/restart, DB 
system 

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 (G SAM), wi th 4.45 
operating procedures 7.55, 8.5 
overview 1.31 

batch data base system 
descr ipt ion 1.5 
installation 7.4 
sample execution 7.48 
subset overview 1358 

batch message processing program (BMP) 
backout 3.12 
checkpoint/restart, use of 3.15, 4.41 
IMSBATCH procedure 1.14 
overview 1.34, 3~ 10 
scheduling 3.10 

batch processing 
backout 6.14 
checkpoint/restart, use of 4.41 
DLIBATCH procedure 1.68 
overview 1.16 
system flow 1. 16 

BMP (i!! batch message program) 
buffer pools, IMS/VS 

data base 
description 7.59 
performan:e considerations 9.12 
specification of 7.61 
statistics 9.1, 9.1 

online 
description 1.23, 1.59 
performance considerations 9. 14 
specification of 7.23, 7.61 
sta tistics 9. 14 

buffer services, IMS/VS OL/I, 
control statements for 

OSA! buffer pool 7.62 
VSAM buffer pool 1.61 

BUPPOOLS macro statement, 1!S/VS system 
definition 7.23 

calls, OL/1 batch 
checkpoint (CHKP) 4.44 
comma nd codes, ulrecl 4.21 
data base positioning 
after 4.23 

definition 1.14 
delete tDLET) call 4.19 
description, general 4.7 



forward movement 4.13, 4. 15 
function code 4.8 
get calls 

get next (G N) ". 15 
get unique (GU) 4. 14 
hoI d form s 4 • 18 

insert calls (ISRT) 4.20 
overview 2.9 
qualified 4.16 
replace (R EPt) 4.18 
restart (IRST), e~tended 4.81 
segment search argument (SSA) 

characteristics of 4.1' 
command codes for 4. 11 
concept and function 4.9 
qualification of 4.10 
struc ture 4.9 

calls, Dt/I online 
change destination (CHNG) 4.54 
message insert (ISRT) 4.53 
message retr ieve (GU, GN) 4.52 
scratch pad area (SPA) insert 4.66 
scratch pad area (SPA) retrieve 4.66 

calls, IMS/VS system service 
chec kpoint (CH KP) 4.41 
restart (IRST) 4.42 
statistics (STAT) 4.25 

cataloged procedures {§~~ IMS/VS 
cataloged procedures) 

change accumulation utility (~~~ data 
base change accumulation util~ty) 

chained control block linkage, MFS 3.20 
chaining MIDs and MODs 3.20 

N X T== 0 pe ra nd s 3 • 3 2, 3. 3 3 
checkpoint call (§~Sl CHKP call) 
checkpoint/restart 

batch 4.41 
description 3.15 , 4.41 
extended 4.41 
frequency of checkpoint 4.41 
GSAM, with 4.45 
introd uc tion 

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 (§~~ individual calls) 
guidelines 4.32 
IMS/VS interf ace 4.4- 4.11 

online program structure 
call formats (§!! individual calls) 
qonversational MPP 4.68 
guidelines 4.60,4.68 
IMS/VS interface 4.50 
inquiry MPP ~.60 

COHM macro statement, IMS/VS system 
defini tion 

BTAM, when using 7.31 
VTAM, when using 7.27 

command language, IMS/VS terminal 1.29 
command s, I MS/VS 

description (§!i IMS/VS Primer 
Master Terminal Operator's Guide) 

protection against 
una uthori zed us e 7.65 

subset, Primer 1.38 
:: ommunica tion s 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, HFS 
(§~~ !l§2 DIF, DOF, MID, a nd MOD) 
compilation 3.34 
crea ti on 3. 34 
linkages 3. 20 
relationships between 3.20 
summary 3.18 

control region, IHS/VS 
description 3.4 
system flow 1.32 
structure 3.4 

con trol structure, DB s yst em 1. 16 
conventions, naming 1. 18 
conversational processing 

defini tion 1.29 
description 3. 14 
design considerations 3.51, 3.63 
interactive processing, 
relation to, use for 3.56, 3.61 

program structure for 4.64 
scratch pad areas (SPAs), 

use of 4.64 
scratch pad area layout 4.65 
system definition of 7.23, 7.26 
termination, how 4.61 

converting from batch to online 7.18 
copy function, 3270 3.18, 7.30, 1.35 
corequisite publications p.S 
count parameter (DO statement) 

DFtDs 3.41 
MFtDs 3.34 

crossing a logical relationship 2.21 
CTtUNIT macro statement, IMS/VS system 
defini tion 7.32 

cursor attribute 
C URSOR= operand (DPAGE st at ement) 3.41 
cursor positioning 

default 3.41 
program, by 4.57 

Index 1.3 



data base (§~ ~!§2 data base design) 
concepts 1.6-1.13 
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 
HOAM, using 2.11 
HIDA" ,using 2.17 
index, primary 2.17 
index, secondary 2.25 
introduction 1.1 
logical (~! logical data base) 
organization types 2.5 
physical (§§! 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 
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data base load, initial 

ba sic data b!. se 4. 26 
logical related data bases 4.38, 5.23 
secondary index data base 4.41, 5.25 

data base logic!. 1 rela tionships 
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system 
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logical data base, for 2.41 
secondary index data base, for 2.54 

DBDGEN statement 2.39, 2.42 
(~~~ !l~Q data base description 
genera.tion) 

DC monitor 
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summary 3.24 

relationship to other MFS control 
blocks 3.22 

device output format (ooF) 
associated MFS functions 3.25 
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logical relationships, with 2.24, 4.38 
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DSCA= operand (OEV statement) 3.39 
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ouput message 4.57 
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design considerations 2.78 
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online 7.2, 7.36, 7.78 
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inde x function, MP S, perf ormance 
factors 9. 16 

index pointer segment, secondary 
define, how to 2.54 
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insta lla tion, for 

batch 7.9 
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L parameter (MFLD statement) 3.35 
LCHILD sta teme nt 

basic HIDAM data base, for 2.38 
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mc clearogical page) 3.33 
LPAGE/DPAGE relationships 3.22 
LTEFM (§!! !1§2 logical terminal) 

access by application 
prog ram 4.49 

Index I.9 



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 
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MSG statement, MFS 3 .. 32 
MSGEND statement 3.38 
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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) 
ge ne ra ti on 7. 39 
introduction 1.24, 1.26 

network (§§§ communications network) 
Network control Program/VS (§~~ NCP/VS) 
network design 3.38, 9.31 
node, VTAM 1.25 
NODISP parameter (DFLD statement) 3.42 
non-upda te processing 

batch 4.14 
online 3.12,4.60,4.62 

NOPFOT para mete r (DFLD sta temen t) 3.42 
normal restart, IMS/VS 3.16 
nue leus, as/vs, 
linking 7.8, 1.37, 7.18 

null characters (for MF~ 
COBOL, coding in 4.60 
FL/I, coding in 4.62 
use for 4.51 

null fill 
input message fields 

description 3.24 
FIL1= operand (MFLD) 3. 35 

output device fields 3.26, 3.42 
NULL parameter, MrS 

MFLD statement (FILL=) 3.35 
NIT= operand 

LPAGE statement 3.33 

online buffer pools, optimizing 
optimizing 9.14, 9.23 

operating system, 
preparing for IMS/VS 7.2, 7.78 

operator, IMS/VS master 
terminal 1.27, 8.2 

operator, remote terminal 8.6 
opera tor logical paging 3.21 
optimiz ation 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 9.21 

organization of data, IMS/VS (~~ 
da ta base) 

as/vs data files, use of 
[~~~ GSAM) 

as/vs libraries, cataloging for 
IMS/VS system definition 1.4, 7.38 

OS/VS links to 1MS/VS, 
establishing 7.2, 7.78 

as/vs programs used with IMS/VS 1.4 
OS/VS supervisor call routine 
required by IMS/VS 7.3 

OS/VS system modification program 
(SMP) 7 .. 81 

OS/VS' consideration 7.2 
OS/VS2(MVS) considerations 1.78 
OSAM (overflow sequential access 

method) 2. 10 
output call, DL/I (§~~ calls, 

DL/1 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 

al te rna te PCB 3.50 
CHNG call, use of 4.54 

overflow sequential access method 
(OSAM) 2. 10 

P A (program access) keys (3270) 
PA 1 3.28 
PA2 3.28 
PA3 3.18 

PAG E= ope rand 
DEV statement 3.39 
MSG statement 3.32 

paging, operator logical paging 3.21 
paging, output message 3.27 
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password and/or terminal 
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 '.9 
PCB (program communicu tion block) 

dafin ing 
alternate destination 3.50 
batch 2.58 
online 3.50 

application program use 
alternate destination 4.48 
batch 4.5 
online 4.48 

PCB statement 
alternate destination 3.50 
basic data ba_J, for 2.58 
GSAM data base, for 2~95 
logical data base, for 2.59 
secondary index data base, for 2.62 

PCB mask (data base) 4.5 
PCB mask (data communication) 4.49 
performance considerations 
[§~~ Chapter 7, Optimization) 

PERT chart, samFle 
DB system, for 1.21 
DB/DC system, for 1.35 

PFK12 (program function key 12) for 
3270 remote copy 3.18 

phases, Primer sam~le 
introduction 1.4 
jobs 

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

P hysical child 
concept 1. 7 
define, how to 2.29 
pointers use with 2.14 

physical data base 
concepts, definition 1.5 
relationship to logical 

da ta ba se 1 • , 0 
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 (§~~ 
data base recovery) 

physical terminal 1.26 
physical/logical terminal 
relationship 1.27 
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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 
ba tch program structure 

call formats (§!! individual calls) 
guidelines 4.34, 7.37 
IMS/VS interface 4.4-4.11 

CAUTION for multi-tasking during 
link-editing 4.35, 7.37 

online program structure 
call formats (§~~ individual calls) 
conversational MP'P 4.70 
guidelines 4.60, 4.68 
IMS/VS interface 4.50 
inquiry MPP 4.62 

pointers, data base 
basic 2. 14 
logical ~elationships, with 2.25 
secondary indexing, with 2.28 

pools, IMS/VS buffer (2~~ 
buffer pools, IMS/VS) 

pools, VTAM storage (§~~ VTAM) 
POS= operand [DFLD statement) 3.42 
positioning, data base, after 

D1/I call 4.23 
prefix resolution utility (§~~ data base 
prefix resolu ti on utili ty) 

prefix, segment 3.2 
prefix, SPA 4.64 
prefix update utility (2~~ 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 (§~~ data base 
prereorga niza ti on uti li ty) 

prerequisite publications v 
primary index (H I D AM) 2. 12 
primary master t~tminal 

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 3.45 
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 
reco ver y 6.20 

procedures, data base 
r eorganizat ion 5.20 

procedures, IMS/VS 
operating 8.1 



processing intent, application 
pr 0 g ram 2 • 5 8, 3. 1 O. 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 

PA' 3.28 
PA2 3.28 
PA3 3. 18 

program communication block 
(2~~ PCB) 

progra m f unction key 12 (PFK 12) 3. 18 
program isolation (PI) 3.12 
program specification block 

(see PSB) 
Program Specification Block Generation 

(PS BGEN) 
ba tch 2.57 
online 3.49 
procedure, cataloged 7.76 

programming languages 
use with IMS/VS 4.2 

programs, application (2~~ 
application programs) 

project approach 1.19 
project plan, sample 

DB system, for 1.21 
DB/DC system, for 1.35 

PROT parameter (DFLD statement) 3.42 
PSB (program specification block) 

concept and definition 1.14 
generation 
bat ch 2.57 
online 3.49 

PSBGEN procedure 7.76 
PSBGEN st at ement 

basic data base, for 2.60 
logical data base, for 2.62 
secondary index data base, for 2.63 

qualified SSAs 4.10 
que ues, me ssage 

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 (§~~ data base 
recovery) 

recovery utility (2~~ data base recovery 
utili ty) 

regions, types of 3.3 
relationships 

logical 1. 10 
MF'S control blocks, between 3.20 
parent/child 1.7 

reorganization, data base (~~~ 
data base reorganization) 

reorganization utilities 5.3 
repetitive generation of 

DFLDs/MFLDs 3.34, 3.41 
BEPL call 

ba sic 4.18 
logical relationship, 
with 2.24, 4.37 

secondary indexes, 
with 4.40 

replace call (§~~ REPL call) 
re qui re men ts, gathering dat a 

base 2.69 
resource clean-up module (DFSMRCLO), 

IMS/VS, including in OS/VS2{MVS) 3.49 
resource naming rules, IMS/VS system 
defini tion 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 

sa mple application, IMS /V S 1.2 
(~~~ gl§2 sa mples, I MS/V S Prime r) 

samples, IMS/VS Primer 
application environment 1.2 
ba tch prog rams 

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 
C ustome r Nam e 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 (§!! 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 
transaction/data element 

lila trixes 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 syste~ 
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, 
ISS/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 

da ta 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 (SPA) 4.64 
segmen t search arguments (SSAs) 

characteristics 4.11 
command codes for 4. 11 
concept and function of 4.9 
qualificaticn of 4.10 
structure of 4.9 

segments, data base 
data portion 2.7 
defining 2.35 
def ini tion 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 
logica 1 re la tion ships, with 1. 10 
secondary indexing, with 1. 12 

segments, sorting in hierarchical 
sequence 4.28 

SENSEG statement 2.59, 3.51 
session, rela tionshi p to 

end users and nodes 1.25 
sequence fields and access paths 1.9 
sequence, secondary processing 1. 12 
S HIS AM data base 

define, how to 2.29 
description 2.15 
using 2.85 

sibling segments 1.9 
simple HISAM data base (§~~ SHISAM data 

base) 
SMP (a~~ system modification program) 
SNA (a~! 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 (§!~ 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 system 
definition 7.23 

SSA (§~~ segme nt sea rch arg umen ts) 
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, 7.44 

STAT call 4.25 
statistical analysis utility 9.'9 
sta tistics 

data base buffer pool 
prod uced by DB Moni tor 9. 3 
produced by STAT call 4.25, 9.1 
prod uced 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 OL/1 
calls 

use of, progralll 4.11 
types 4.11 
table of A.1 



list of B.1 
overview 4. 11 

steps with IKS/VS installation 
DB 7.4 
tB/De 7.11 

storage pool trace, VTAft 9.27 
subpool definition statement, for 

defining size and number of buffers 
OSA ft 7.62 
VSAft 7.61 

subsequencu field, secondary 
index 2.28 

subset, IftS/VS Primer 
concept 1.1.1. 

overview and limitations 1.35 
SUF= operand (DO statement) 

DFLDs 3.41 
MFLDs 3.34 

sve, OS/VS 
IftS/VS use of 7.3 

SVCTABLE, required OS/VS option 7.3 
syntax conventions 

tBDs and PsBs, for 2.30 
formats, for 3.31. 
IMs/VS system defin~tion 7.5 

sYSMsG= operand (tEV statement) 3.39 
sYSPRINT listing control, MFS 

EJECT statement 3.45 
PRINT statement 3.45 
SPACE statement 3.45 
TITLE statement 3.447 

system console, Os/VS, as 
IMs/VS master terminal 3. 18 

system definition 
IMS/Vs 

batch 7.5 
online 7.13 

NCP/VS 7.39 
VTAM 7.38 
OS/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 
syste m me ssage field (3 'Z1 0 display 

devices) 
description 3.29 
SYSMSG= operand 3.39 

system modification program (SMP), 
OS/VS 7.81 

system network architecture 
ba sic concepts 1.24 
relationship to IMS/VS '.24 
VTAMs role in 1.26 

system service calls (~~~ calls, IMS/VS 
system service) 

System/370 console, IMS/VS 
provided support 3.18 

tapes, 1Ms/VS distribution 7.4 
telecommunication (§~~ communications 

network) 
terminal commands, authori~ing use 
of 7.65 

terminal configuration supported 1.26 

TERMINAL macro statement, IMS/VS 
system definition 7.29, 7.33 

terminal, master (!!! master terminal) 
terminal response mode 1.30 
terminal security 1.29, 7.65 
termi nals 

defining 
IMS/VS, to 7.30 
Nep/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 

TI ME 'paramete r (MFLD st at em ent) 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 
defini tion 2.66 
design considerations 

batch 2 .. 67, 9.'0 
online 3.54, 9.30 

message, relationship to 3.2, 3.54 
proce ssin 9 flow, messa ge 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, MFS 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 

use r input area, master t er minal 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 

ba tch 1. 15 
online 1.32 
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view on data, program (§!! masks, 
PCB) 
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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 

method) 
description 1. 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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BMP, for 4.47 
GSAM considerations 4.45 

3270 Information Display System 
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invoking of 3.18 
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program funct ion keys 12 

(PF K 1 2) 3 • 1 8 
master terminal support 3. 17 
message format service (MFS) 3.18 



(I) 

o 
2 

IMS/VS Version 1 Primer 
SH20-9145 -0 

Reader's 
Comment 
Form 

This manual is part of a library that serves as a reference source for systems analysts, programmers, and operators of 
IBM systems. This form may be used to communicate your views about this publication. They will be sent to the 
author's department for whatever review and action, if any, is deemed appropriate. Comments may be written in 
your own language; use of English is not required. 

IBM shall have the nonexclusive right, in its discretion, to use and distribute all submitted information, in any 
form, for any and all purposes, without obligation of any kind to the submitter. Your interest is appreciated. 
Note: Copies of IBM publications are not stocked at the location to which this form is addressed. Please direct 
any requests for copies of publications, or for assistance in using your IBM system. to your IBM representative 
or to the IBM branch office serving your locality. 

List TNLs here: 

If you have applied any technical newsletters (TNLs) to this book, please list them here: 

Last TNL _______ _ 

Previous TNL _______ _ 

Previous TNL _______ _ 

Fold on two lines, tape, and mail. No postage necessary if mailed in the U.S.A. (Elsewhere, 
any IBM representative will be happy to forward your comments.) Thank you for your 
cooperation. 



SH20-9145-0 

Reader's Comment Form 

Fold and Tape ........................................................................................................................................ 

Business Reply Mail 
No postage necessary if mailed in the U.S.A. 

Postage will be paid by: 

IBM Corporation 
P.O. Box 50020 
Programming Publishing 
San Jose, California 95150 

First Class Permit 
Number 6090 
San Jose, California 

........................................................................................................................................ 
Fold and Tape 

~ ® 

International Business Machines Corporation 
Data Processing Division 
1133 Westchester Avenue, White Plains, N.Y. 10604 

IBM World Trade Americas/Far East Corporation 
Town of Mount Pleasant, Route 9, North Tarrytown, N. V., U.S.A. 10591 

I BM World Trade Europe/Middle East! Africa Corporation 
360 Hamilton Avenue, White Plains, N.V., U.S.A. 10601 

~ 
en -< en 
< ('t) .., 
VI 

c)' 
::l 

i:I .., 
3' 
('t) .., 

en 
:c 
N 
o 
cO ...... 
iii 
6 



SH20-9145-0 

-";" ® 

International Business Machines Corporation 
Data Processing Division 
1133 Westchester Avenue, White Plains, N. Y. 10604 

IBM World Trade Americas/Far East Corporation 
Town of Mount Pleasant, Route 9, North Tarrytown, N. Y., U.S.A. 10591 

I BM World Trade Europe/Middle East/ Africa Corporation 
360 Hamilton Avenue, White Plains, N. Y., U.S.A. 10601 

s: 
en -< en 
< 
(1) .., 
(Il o· 
::I 

~ 
3 
(1) .., 

CJ') 

:c 
N 
o 
cb -~ 
(J1 

6 


