
II—
AD—A065 353 DEFENSE COMMUNICATIONS ENGINEERING CENTER RESTON VA F~G 9flSOL—37Q USER’S GUIDE. Cu )

AUG 78 K ULFERS
UNCLASSIF IED DCEC—TN—1O—70 SBIE—AO—E100 171 NL

OS 535 3

I .fl_

- - - . :~



- —~~

- ..,.t~~ . -

191 

~ ILEVEL~
IN ~O~78

F~~~~~~~~~~~~~~~~~~~~~~
ENSE cOMMUN1cAT1ON5 ENG1NEER1NG cENTER

~~~~~~~~
.

TECHNICAL NOTE NO. 10-78

SOL-370 •

U-’ USER’S GUIDE

C-,

AUGUST 1978 D D C-

APPROVED FOR PUBLIC RELEASE, DISTRIBUTION UNLIMITED

— 

79 0 2 16 020



TECHNICAL NOTE NO. 10-78

SOL -3 70

USER ’ S GUIDE

AUG 1978

Prepared by: D D C
Hors t Ul fers

Approv~p(7or, Pub~j~ (€Tèn: 
MAR 7 19T9

U W~~O L U  u L~
Chief , ComPuterLsYstems Division

FOREWOR D

The Defense Communications Engineeri ng Center (DCEC)
Technica l Notes (TN’ s) are publ ished to Inform Interested
mem bers of the defense community regardin g technica l
activities of the Center , comple ted and in progress. They
are intenoed to stimul ate thinking and encourage information
exc hange; but they do not represent an approved position or
pol icy of DCEC , an d should not be used as authoritative
guidance for related planning and /o r further action.

Comments or tech nical Inquiries concerning this
docume nt are welcome , and should be directed to:

Director
Defe nse Communications Engineering Center
1860 W leh le  Avenue
Reston , V i r g i n i a , 22090

~~~ISTRISUTION STATEMENT A

TTT~T~±t1~ i~T~—~ ‘~



TABLE OF CONTENTS

Page

I. INTRODUCTION 1

II. SOL — 37 0 JOB STEPS 2

III. COMPLETION CODES 3

IV .  ERROR DUMPS 8

V.  TRACING FACILITIES 11

1. Transac tIons Tracing facilities 11
2. The $NUMOC Option 13
3. The PL /1 CHECK Option 14
4. the $SOURCE and SLIST Options 14

VI. INSTALLATION PROCEDURES

1. Systems [latasets 15
2. Initial Tests 16

V i!. THE TRANSLATOR 21

VI II. THE COPIPILER/L INK— EDIT ER 22

IX . THE 1400E1 EXECUTION 23

X. THE STATISTICS PROGRAM 24

XI. THE PLOT PROGRAM 25

BIBLIO G RAPHY 28

~~CC~~SIC~1 f( t

[i~isj UDO .1 0
0 

—

RY

0~ _______

_TI1

~~

1I ~~~~ _ _  

_



UNCLASSIfiED June 1978
SECURITY CLASSIPICATION OF tHIS PAGE (Ph i., SM. IM.r.d)

D DADT READ UI$TRUCTIUII$
I%~~~I ~~ I% I ~~~~~~~~~~~~~~~~ I ~~~1 I~~~I’~ ~ BEFORE COMPLETDIG FC~~~

I fiEP0R r NuM.ER - . GOVT ACCUSIOW NO 3. RECIPIENT S CATALOG NUMSER(
~ _ _ _ _ _ _  

12 
_ _ _ _ _ _ _ _ _ _ _ _J L ZI TLU ~—._ ITTS•J 5. TYPE OF REPORT A PERIOD COVERED

“77 ~~~~3Yfl.er Ts Guide ~ Techn ca1~~~t~~ j

/ ?7’~~ THOR(.) S. CONTRACT OR GRANT NUMSE~ (.)

L. ~~ei Horst/u1fers /

5. PERFORMING ORGANIZATION NAM E AND ADDRESS ID. PROGRAM CLEMENT. PROJECT . TASK
Defense Co~~unication. Engineering Center AR EAAW O RK UNIT~~~ MSER~~_

Computer System.. Division, R800 -. 1
1860 Wiehie Ave., Reeton, VA 22090 N/A —

II. CONTROLL ING OFFICE NAM E AND ADDRESS REPORT DATE

(Same as 9) (:~ ~~~~~
IA. MONITORING AGENCY NAME A ADDRES$(IV dIlf.,wI ft.. C.nft.Ulnd OItSc.) II. SECURITY CLASS. (of lAS. ,.porl)

N/A .
. . / . .~~ 

Unclassif led
Li- IS.. DECLASSIFICATION/OOWNO RAD ING

SCHEDULE
____________________________ N/A
IS. DISTRISUTION STATEMENT (of lAS. k.port)

A. Approved for public release; distribution unlimited.

7. DISTRISUTION STATEMENT (of IA. ab.t,.cf .nftt.d Sn Block 20. II duf.r..i I ft.. R.porl)

N/A

IS. SUPPLEMENTARY NOTES

Review relevance 5 years from submission date.

IS. KEY WORDS (CwlSmi. .., ,~v.,i. .Sdo If , o•.. y ..d Sdw,IS~ by bt..* n~~~bs,)

SOL-370 Language
SOL—370 System
System Exicution
System Installation
Error Tracing

10. ASITRACT (C..tl.~. ~~ is~~~o •I* IS .......i. ~ .,d I*nIl S~ by bl..k i,~~br )
L~ This f~chnica1.4~t. provide, information for th. user of SOL—370 to install

and REecuts the SOL—370 System, ead how to use the error tracing facilities.

DO 
~~~~~~ 

1473 EDITION OF I NOV SI IS OSIOLETE UNCLASSIFIED

/ . ~~ j_ C~ SECURITY CLASSIFICATION OF THIS PAGE ~~~~ b.. Lsi 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .4



I. INTRODUCTION.

Thi s Technical Note is a companion document to the
SOL-3 70 Language Reference Manual , OCEC Tech nical Note 11-78
and contains info rmation for the user to install and execute
the SOL-370 System , and how to use the erro r tracing
faci l i t ies.

Al l  fo ur jo b steps of the SOL-370 System can be
executed individually or in one batch run  with four j ob
steps. Some job steps , partlcul.arily the Stat is t ics  and
Plott ing Routi nes, c an be run very ef f ic ient ly  in the
foreground using the Interactive mode. A separate document ,
TN 16—78 , NsoL _370 TSO User ’s Guide ,” describes the
fac ilities available for executing the system from a ISO
term inal.

_ _  ______-.- -.
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II. SOL— 370 JOB STEPS

The SOL—370 Simulation System consists ot four distinct
job steps:

Trans la te , Comp ile , Execu te , an d Analyze.

Figure 1 Illustrates the information flow through the
system . The Translator converts the SOL-37O source language
deck to PL/ 1. The P1/i code generated is compatible with the
P1/1— F , P1/1—O PT , and the PL /1 CHECK—OUT Compiler , a n d  i s
merged with the SOL-370 Library during compilation. The
resul tant load module should be saved if more executions
of the same model are planned. In this case It would be
saved In partitioned data set SOL .LOAD. The Execution
step of the model will typically write data into two files . -

wh ich are allocated to part itoned data sets SOL.NAMES and
SOL.LOG. These two data sets should be saved until all
subsequent analysis runs have been performed.

/ —————— — —— ————— — — — — —  I
I SOL SOURCE LANGUAGE I

I I
I TRANSLATOR I
I 

T
I

~~~~~~~~~~ I F I
I L IBRARY I PL/1 CODE
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I CO M PILE STEP
I I

____

/ -.. 1 F
I I’ARAPIETERS I I SOL.LOAD I
I I I I

I I —— ————————— I
E X E C U T I O N  STEP I

I _ _  _ _  I____— 

T1~~~ 
————— I I I

I SOL.NAMES I I SOL.LOG I
I I I Ip:~~~ t~~ 

I A N A L Y Z E  STEP I
I _ _  I

Figure 1. InformatIon Flow2
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III. COMPLETION CODES

One of the fo l lowing complet ion codes is produced at
the completion of each simulation run. Any code other than
0000 indicates a run-time error. The error may be caused by
a user m istake or systems malfunctioning. In the case of a
user aben d code , the er ror  Is  con ta i ne d i n the SO b source
code and the user should carefully check the code. In the
case of a sys tem ab en d co de , t he user s houl d ob ta i n a
l isting of the SOL source code , a complete com pile listing
(compile the model with OPTION (OFFSET )), and the error dump
automa tically produced when an error has occurred , and
subm it those listings to SQL Systems Maintainance for
analys is. A summary table of completion codes is provided
in Table I. Subsequently each complet ion code is explained
In more detai l .

TABLE I. SUMMARY TABLE OF SOL COMPLETION CODES.

Compl . Error Related
Code Type Statement Error Condit ion

~OOO ~~~~~ ST~~~~~~~~~~~~cess~ uT T T ~~~ W o er
0001 system RELEASE No transac ti on in faci l i ty  queue
0010 system DEMAND Preemp ted transaction not found
0011 user ENTER Re quested amount too large
0100 user YIELD Bad trunk name ,

or not previously demanded ,
or amoun t yi el ded too l a r g e

0101 user  RELEASE Ba d fac i l ity name ,
or no t p rev iousl y se i ze d

0110 user No more active transactions
1000 system DEMAND Preempted transaction not found

in SWU and $ INFO arrays
1001 system LEAVE Bad store name ,

or not p rev i ousl y entered ,
or amoun t re turne d too l a r g e

1010 user NEW Transaction overfl ow ,
TRANSAC- T in process declarations
lION TO sel ected too small

1011 system $ UPDATE Transact ion sei zed faci l i ty  twice
1101 u s e r  S E I Z E  Resource  ove r f l ow ,

ENTER R in process de c larat ion
DEI’IAND sel ected too small

1110 user D ISTRI -  D i s t r i but i on func ti on has
BUTION too many arguments

1111 system PART 1 PL/ 1 system error message
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System Error Code : 0001
z~~~~~~~~.,Z.P i = = = = = =

Related SOL statement: REL EASE

Error con d ition - A t ransact ion re leases a fac i l i ty
when other t ransact ions are queued
up to seize the same fac i l i ty. The
fac i l i ty  queue does not con ta i n a
transact ion wai t ing on this
fac i l i ty , however.

User Act ion - Save SQL error dump and notify
Systems of error condition.

Error fla gged In: Procedure RELEAS
locations: 50011240 & 50011290.

Re lated SQL statement: DEMAND

Error cond ition - This error conaition Is raised when a
transaction holdin g a trunk is preempted
and the system cannot f ino the preempted
transaction in the trunk queue.

User Act ion — Save SQL error dump and notify Systems of
condit ion.

Error f lagged In: Procedure SCO NTROL , locations 50002280.

User Erro r Code : 0011

Relate a SOL s ta temen t: EN TER
Error condition - The amount of storage requested in an

enter sta temen t excee ds the declar e d
capaci ty of this store .

User Act io n - Check store name and capacity value in
the enter statement. If Ok , Increase
the value in the declarat ion for this
store or change the amount requested In
the correspond Ing enter statement.

Error Flagged in: Procedure ENTER , locat ion b0020110.

I . 
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User Error Code : 0100
= 5= 1=5= = 5= 5= =5 = S ==== S

RELATED SQL Procedure - YIELD

Error condit ion - The t ransact ion execut ing a y ie ld
statement has not previously demanded
the trunk It is trying to y ield now , or
the amount to be returned to the trunk
is larger than the transaction had taken
f rom the  trunk.

User Ac tion — C h e c k  f o r  bad trunk name or capacIty
value in yield statement.

Error flagged in: Procedure YIELD ,
Loca ti ons — 50033220 , 500332600.

User Error Coce: Olul

Re lated SQL statement: RELEASE

Error cono ition - The transaction executing the release
sta tement has no t p rev i ous ly se i ze d the
fac i l i ty  it is trying to rel ease now.

User Act ion - Check for bad fac i l i ty  name used in the
release statement.

Error Flagged in: Procedure RELEAS
Location 50010920.

User Error Code: 0110

R e l a t e d  SQL sta temen t: RELE A SE

Error con diti on — T he timing routine of the simulator tr ies
to find a t ransact ion in queue to be
schea uled for execut ion. However the
queue is empty . This situation may occur ,
when the model simply runs out of
transact ions because of slow generation
r a t e , or transact ions encounter
unreali st ic wa i t  condi t ions.

User Ac tion — No action needed. Insert STOP statement In
mode l source code.

Error Flagged in: Procedure RELEAS
Location 50010920.

5
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Related SQL statements: DEMAND , Y I E L D

Er ro r con di t i on — A t ransact ion has been preempted on a
trunk. However , an entry for the
transact ion cannot be found in the $WU—
an d SWUIN FO— arrays.

User Ac ti on — Save er ror  dum p an d no tify Sy s tems o f
error con ditIon.

Error Flagged in: Procedure DEMAND ,
Locations 50032670, 50032750
P roce dure Y I E L D , Location 50033510
Proce dure $DMEMTY ,
Locations 50031780 , 50031860.

User E r ro r Co de: 1001

Re la tea SOL s ta temen t : LEA V E

Error condition - Tne transaction executing the leave
statement tries to return capacity to a
s tore i t has no t p rev i ous ly usea , or it
tries to return more capacity units than
it has taken.

User Ac ti on — C hec k for bad store na m e or ca pac ity i n
the leave statement.

Error Flagged in: Procedure LEAVE , Location 50020770.

R e l a ted SOL s ta temen t : N EW TRA NSACTIO N TO

Error cond ition — The execution of the NEW TRANSACTION TO
statement creates a new transaction.
This error condition Is raised when
ac ti ve transac t i ons  In the mo de l excee d
the number of transactions declared in
the process declara tion (T=?).

User Ac tion — Increase the value for T in the process
declaration.

Error Flagge d In: Procedure $NEWTRN ,
~~ Location 50007460, 50007490

Procedure $LINKIN , LOCA TION 50005940

6 
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User Erro r Code: 1011

Rela ted SQL statements: SEIZE , ENTER

Er ro r  con diti on - The same t r ansac t i on  attem pt s to se i ze
the same facility before releasing it.

User Ac tion - Check model for logical error leading to
this error condition.

Error Flagge d in: Procedure $UPDATE ,
Location 50006740, 50001100.

• User Erro r Code : 1101

Rel ated SOL s tatemen ts: S E IZE , £ NTER , DEMAND

Er ro r  con diti on - A transac ti on tr i es to us e more resources
(facilities , s tores , or trun k s) than were
specified in the process statement.

U ser Ac ti on - I nc rease  the va l ue for the R parame ter i n
the process statement of the process where
the error occurred.

Error Fla gged in: Procedure $UPDATE , LOCATION 50006950
Proce d ure DE MAND , LOCATION 500328900
Procedure $DMEMTY , LOCATION 50032000.

User E r ro r Co de: 1110

Rela ted SQL statement: DISTRIBUTION

Error condition — This error condition is raised when the
distribution function contains more than
100 arguments.

User Action - Correct distribution statement.

Erro r Flagged in: Procedure $DISTR , LOCATION s0009480.

= ~ : :~ : = =
Re la ted SOL s tatemen t : anywhere

Er ro r  con dit i on  - T hi s e r ro r  con a i t i on I s  ra i s ed wh enever
one of the PL/1 run-time error conditions
is detected. An additional message wi th
the corresponding P1/i abena code is
printed.

User Ac tion - Follow IBM Instructions to correct error.

7 
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IV. ERROR DUMPS

The Error Dump facility has been designed primarily
for systems maintenance. For the experienced user , however ,
it provides a powerful tool in the debugging and
verification process of a model . This section explains the
output produced in an error dump listing.

An error dump listing is always produced whenever a
a SQL completion code other than ‘0000 ’ is produced.
Consecu ti ve e r ro r  d um p s may a l so be p ro g ra mme d for as par t
of the error tracing facilities as described in chapter V.
An error dump listing contains the current value of all
global variables , facilities , s tores , and trunks , as well as
some of the important internal variables and the queue
arrays with associated pointers. Figure 2 shows a sample
listing which is discussed in the following paragraph.

The number at the end of the first line of the listing
corresponds to the SQL statement number where the error
occur re a

The headline ‘CURRENT VALUES OF GLOBALLY DECLARED
ITEMS ’ is followea by a listing of all faci lities , s tores ,
trunks , and global Integers with their current values.

The next segment of the listing lists values of all
parameters of the transact ion that caused the error.

PROCESS — for the p ro cess num ber ,
IDENTFIR — for the Internal tranaction identifier ,
RE—ENTRY — for the last reentry label pointer set ,
PRIORITY - for the priority level ,
UPDATPTR - for the last entry in the ~ACT IVE .RES array ,
IP4TERUPT — for the preemption return label .

The next segment contains the unchanged variables of
the transaction at the point when it was reactivated. They
are listed in the order in which they were declared.

The following listing of the transactions resource words
contains information on all resources the transaction Is
currently using.

TYPE — for resource type (facil-i ty= O ,store=1 ,trunk=3),
STRENGTH - for the holding strength appli ed ,
LI NK-INX — for the sequence number of the resource ,

INDEX — for the subscrip t ,if resource Is subscripted ,
$WU PNTR — for the row pointer to the $WU array ,

AMT - for the amount used on a store or trunk.

The LOCAL VANIA b LE listing contains the latest updates
of the local variables of the transaction.

8
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The SFACLNK , $STRLNK , $TRKL N K a r ra ys conta i n the
pointers to the $QUE array for transactions queued up on
facilities , stores , and trun ks. Each pointer has two
va lues , the first one containing the last queue location
entered and the second pointing to the bottom entry of the
queue (lowest value). Empty pointers are represented by
zero en tries.

k
The GLBLNK ARRAY l isting contains the entry points ~otransaction queues caused by ‘WAIT UNTIL ’ conditions.

The PARAMETER LIST contains the current values of the
mos t important internal simulation parameters:

• $QMAX - the highest location of $QUE array used ,
$NXTQ — pointer to the next location in queue ,

$QEMTY — pointer to the l owest empty queue location ,
$TIMLNK — pointer pair to the next transaction to be

reactivated (time queue).
$TIIIE - current clock time ,

$ERRFL G current value of the error flag.

The $LNKOAR ARRAY and ~LNKIAR ARRAY listings contain
the values of the transactions last linked in or out of the
SQUE array.

The listing of the $QUE ARRAY consists of the listing
of four subarrays : $QUE1 , $QUE2 , $QUE3 , an d SQUE4.

$QUE1 — contains the link key ,
$QUE2 — contains the transaction identifier ,
$QUE 3 — contains special time values if

• INTERRUPT=WA IT is specified or transactions
are preempted on trunks ,

$QUE4 — contains the pointer to the next queue entry .

The $WUINFO ARRAY contains pointers to the SWU ARRAY
grouped by ho ld in g strength and overflow rows . There are two
entr ies for each column (three entries) in the $WU ARRAY:
the first entry is the pointer to the highest entry in the
corres ponding $WU ARRAY row ; the second value is the pointer
to the overflow row (0 if there is none).

The $ININF ARRAY contains information on preempted
transactions which are awaiting action.

The $WU ARRAY contains information about transactions
that have demanded trunks. There are 15 co’umns with three
entr ies each: the subscript , the amount , and the
transact ion identifier. Columns 1 through 8 corresponu to
the holding strengths 0 through 7. Columns 8 through 15 are
overflow rows which are assi gned dynamically.

9
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V. TRA CING FACILITIES

To ve r i fy  the l o g i c  of a mo del or to assoc i a te error
messages with l ine numbers In the SQL or PL/1 source code ,
the SOL-370 System pr ov laes the fo l lowing tracing
fa c i l i t ies .

1. TRANSACTION TRACING FACILITIES

In debugging the model , it ma y b ecome neccessar y to
trace the flow of a number of transactions through the

• mo del . The SOL-370 system provides a special tracing
• facility to accomplish this. This tracing facility provides

for a trace of up to 15 transactions and can be activated at
a specific time during simulation. It can also be
deactivated at a specific time..

The tracing facility must be invoked at translation
time by specifying the followi ng comment card ahead of the
pro g ram:

1* $TRACE *1
Then the SUL source code must be renumbered starting with 10
and subse quently incremented by 10. The following actions
will then take place:

a. Dur ing translation , the translator will generate a
trace cal l a t a l l  la be l s  an d a t a l l  transfer  poin ts to the
contro l module. At these transfer points transactions are -

usually linked into - one of the queue tables and a new
transac tion is activated. Al so , the preprocessor statement
is generated to include the librarian module
SOLINC (TRACE) and the associated GET statement to
rea d the trace parameters.

b. At compile time the trace module is patche d Into the
program. The trace module must be containea in the SOL
l ibrary dataset allocated to file SOLINC with the member
name of TRACE.

c. During execut ion of the model , the prograrsi wi l l  read
f i rst  the 19 parameter values for the trace routine. These
p arame ters mus t ~e the first 19 val ues in the dataset
alloca ted to file CARD (default allocation is

• ‘SOL .DATA (GOIN)’). The significance of the values read is as
f o l l o w s :

F irst value: Simulation clock time at which
the Error Dump is activated.

11 
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Secon d value: Simulation clock time at which
the Error Dump facility is to
be deactivated.

Th ird value: Simulation clock time at which
the trace Is to be invoked.

Four th va lue :  S imula ti on cloc k ti me a t whi ch
the trace i s to be
deact ivated.

5th -19th value : Transaction Identification
numbers of the 15 transactions
to be traced. There mu st be
15 values or commas. The
t ransactions are numbered in
or der of arr i val , starting
w ith one transdction each at
each process. Process one
wi l l be activated first. when
a transac tion has been
cance l l ea , I ts number will be
reassigned to the next• t ransact ion.

The trace printout is placed into the print dataset
alloca ted to print file PRINTER. A sample of the resulting
trace fo l l ows :

********** TRANSACTION IDENTIFICATION NO *********
TiME 1 2 3 4 5 6 7 8 9 10

O 5Q*
O 70*
0 70 90*
O 70 120*
O 80* 120

67 70* 120
67 70 120 90*
67 70 120 120*
101 80* 120 120
101 80* 120 120
101 70 120 120 9Q*
101 70 120 120 120*
117 70 130* 120 120
117 70 150* 120 120

• 129 70 * 120 120
137 70 120 130*
145 70 120 150*
156 70 9Q* 120 150
171 70 120 120 *

12
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Eac h transaction traced is entered into the above
table when ‘It executes a statement that puts It into a
queue state . This entry is annotated with an
asterisk. The leftmost entry on the same row . represents
the simulation clock time when this entry was made.
Al l entries of transactions in a queue state are repeated
without asterisks when the trace of a different transaction
is recorded.

For better efficiency , the model should be recompiled
without the trace facility when the model has been debugged.

Some times , it becomes desirable to produce error dumps
i ndependent of the transactions that are traced. This can
be accomplished by setting the identifier of the first
transac tion to be traced ( 5th value ) to zero. An error
dump will then be produced each time any transaction is
en tered into a queue or a label is encountered.

2. THE $N LW iOC OPTION.

The ~NU MOC option of the SQL translator , when enable d
a t t r ans la tion ti me , numbers the lines of the generated P1/i
code in a fashion that allows easy cross—reference between
the generated PLI code ana the original SOL source code tne
model was cooed in. This feature becomes imp ’rtant when the
user wants to relate the 18t’s run—t ime error messages , wh ich
are annotatea wi th the line number of the PL/1 code , to
the corresponalny SQL source statement.

To invoke the numbering option , the SQL source code of
the model must be preceaed by a comment card of the
following format:

1* $NUtIOC *1
The source deck must then be renumbered starting with 10 for
the comment card and in subsequent increments of 10. Each
l ine of the generated PL/1 code is then numbered according
to the following code:

A B BBB BC CC

The first digit ‘A ’ Identifies the program module.
• Onl y modules 1 or 3 are generated from the SQL model code.

~~~. . The others correspond to the SQL library modules. The
• second throug h sixth digits ‘8B~BB’ corres pond directly to

• the line number of the SQL source code.

- 
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3. THE PL /1 CHECK OPTION

The IBM-provided CHECK condition of fers a tool for a
very detailed trace of var iab les  and labels.  To enable this
op tion the user may specify the translator option $CHECK in
the comment card preceding the model source code. The
t r a n s l a t o r  w i l l  then generate ahead of the PL/1 code the
fo l lowing preprocessor statement:

%INCLU UE S O L IN C (CHECK );

Al ternat ive ly ,  the user may choose to insert this
statement into the PL /1 deck directly. A load module
com piled with this option will produce a trace of all
important SOL var iables and labels .  Every time a var iable
assumes a new value , the new value and the associated
statement number are printed. These l ist ings may become
ver y l on g ana therefore th i s fea ture shoul d only be use d i n
ex treme cases. In conjunction with the regular SQL error
dump, w hi ch i s automa ti c a l l y p ro duce d when an error occurs ,
this feature gives the experienced SQL systems programmer a
very effective tool to trace a system s error.

4. THE $SOURCE AND SLIST OPTIONS

To invoke the $SOURCE or the SLIST option the first
car d of the source deck must be a comment card and must
contain the option specified:

1* $SOURCE SLIST *1
W hen the $SOURCE option is specified the translator will
list , each source card when read. The $LIST option causes
the translator to produce a listing of the PL/1 code
genera ted. Both options are helpful when aebu gging the
source code of a model .

14
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VI. INSTALLATION PROCEDURES

1. SYSTEMS DATASETS

The systems tape contains two partit ioned datasets :

SYS2. SOLLIB
SYS2.SOLCMDP

The first file “SYS2.SOLLIBM contains all P1/i source
l ibrary modules as fo l lows:

SOLTRA N - The Translator Module
SOLSTAT - The Stat ist ical  Post—Anal ys i s  Module
SOLPLOT - The Plotting Routine Module

- CHECK - C heck Statement for Erro r Tracing
PART1 — Common Declarations
PART2 - Control Module and Common Procedures
PART3 - Facility Procedures
PART4 — Store Procedures
PART 5 — Trunk Proce dures
TRACE - Trace Proce dure

The second file conta ins the cor,imana procedures , wh i ch
allow the user to invoke the steps of the SOL-370 System
individually or in combination. These procedures wil l  either
generate the proper JCL for background submission through
the RJE comman d or invoke the system for foreground
execut ion.

The systems tape can be read with the following JCL
code:

//GETTAPE JOB (MY I D ,R820),’MY J OB ,U,MYNAME ’,MSGLEVEL2(1,1),
// NOTIFYzR1111 ,MSGCLASSINQ,CLASSZA
/*SETUP JOB REQUIRES TAPE SER NO MYTAPE FOR INPUT
//COPYPDS EXEC PGM=IEHMOVE
//SYSPR IN T [J O SYSOUT~(A ,U )
//SYSIJT1 DL) UNITZ333O,DISP=OL.D,VOL=SER=DISKO1
//DD1 DO UNI T 3330,DISPzOLD,VOL SERzDISKO2
//T1 DO OISPz(OLD,KEEP),UNI T~TAPE9,

• // DCBR (LRECL~8O,bLKSIZEz8OO,RECFMaFB) ,VOLaSER.~lYTAPE,ii LA8EL~(,NL )
• //SYSIN DO *

• COPY PDS~SYS2.SOLLIB,FRON-TAPE9—(MYTAPE 1) ,TOR3330.DISKO1, C
FRONDO-Ti ,CATL G

• COPY PDS SYS2.SOLCMDP,FROM-TAPE9-(MYTAPE ,2) ,TO-3330-DISKO1, C
FROMDD-T1 , CATLG

1*
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Before the SOL-370 System can be operated , three load
modules must be compiled and placed Into the data set named
‘ SYS2.SOLLOAD ’ . The PL/ i source code of the programs to be
com piled is contained in the data set ‘SYS2.SOLLIB as
members:

SOLTRAN
SOL STAT
SOLPLOT

The source code of these programs is compatible with
all versions of the PL/i— F or PL/1—OPT compilers. For best
run—time efficiency , the Optimizing compiler should be used
with cor ssp lle option OPT(2).

2. INITIAL TESTS

To test the installed system , the following model with
JCL has been provided. The SOL source code of this model is
also stored as member SOLTEST in dataset SYS2.SOLCMDP.
I den ti ca l resul ts of s 1~rulation output and of the analysis
step must be obtained for the system to be operational .

//R1591TSU JOB (D044 ,,Rb30,600,1O ,250,,),U LFE R S ,
// MSGLEVEL=(i ,1) ,NOT IFY—R i591 ,MSGCLASS—Q
//TRAN EXEC PGM=SOLTRAN ,REGION= 180K
//TRAN .STEPLIB DD DSN=SYS2 .SQLLOAD ,DISP=S HR
//SYSPRINT DO SYSOUT= (A ,U)
//TSOOUT DO SYSOUT= (A ,U ),DCB=(LRECL”131 ,BLKS IZE— 1 31 ,RECFM— F )
//OUTF1 00 UNIT=SYS UA ,SPACEz (TRK ,(5,5)),
/ /  DCB= (LRECL~80 ,BLKSIZE= 880,RECFM=FB )//SOLTRAN DD DSN=&&SOLTRAN ,DISP= (MOD ,PASS),UNIT=SYSDA ,
// SPACE= (400 ,(60,hO)),QCB= (BLKSIZE-400 ,LRECL-80,RECFM— FB )
//SYSIN DO *
/* TEST OF SOL-370 SYSTEM $NUMOC BRACE *1

I N TE G ER TRKFLG ,OLD I D ,I DFLG ,FLAG ,CU M ( 2 ) ;
F A C I L I T Y  TE Rh I NAL (2);
STORE 50 STORAGE (2 );
TRUNK 50 BUFFER(2 );
PROCESS CONTROL ,T*1 ,RaO;
FLAG 1 ,FLAG2 ,FLA G 3 - 0;
CUM- 0;
TI M ER:
FL AG z T I M E ;
W AIT 1000,
IF TI M E < 4000 THEN GO TO TIMER;
STOP;
CANCEL ;
E N D ;

16
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PROCESS LOAD ,T 1 5 ,R 3 ;
INTEGER ID ,TERM ;
10-0;
OLDID 11;
INTERRUPT—PREEMPT;
START:
ID ID+i;
NEW TRANSACTION TO LOAD ;
WAIT 10;
IF 10<11 THEN GO TO START;
CANCEL;

• LOAD:
• TERM*MOO(ID ,2)+1;

PRIOR ITYz(1O—ID)/2 ;
• SEIZE TERI4INAL(TERM),PR I OR I TY;
• WAIT 100;

RELEASE TERMINAL(rERM);
WAIT 5;
IF ID— i THEN DO;
SEIZE TERM IPJAL(i),i5;
WAIT 5;
RELE ASE TERM I t4AL( 1);
END;
IF ID—lu THEN DO;
IF TIME—615 THEN
PUT EDIT(’FACILITY QUEUE PRIORITIES PROPERLY PROCESSED’ )(A) SKIP;
ELSE PUT EOIT(’FACILITY QUEUE PRIORITY HANDLING FAULTY ’)(A) SKIP;
END;
WAIT UNTIL FLAt~ >: 1000;
IDFLG’ID—OLDID;
OLD I D I D;
IF 10=2 THEN DO;
IF TIME=i000 & IDFLG—i THEN
PUT EDIT(’WAIT—UNTIL QUEUE PRIORITY PROPERLY PROCESSED’ HA) SKIP;
ELSE PUT ED I T (’WAIT—UNTIL PRIORITY HANDLING FAULTY...’)(A) SKIP;
END ;
WAIT 10*10;
IF 10=9 THEN 00;
IF TIME=1090 THEN
PUT EDIT(’TIME QUE PROPERLY PROCESSED’)(A) SKIP;
ELSE PUT EDIT(’TIME QUEUE PROCESSING FAULTY.........’) ( A )  SKIP ;
END;
ENTER STORAGE (TERM ) ,20;
WAIT 100;
LEAVE STOR AGE (TERM ),20;

L IF ID-5 THEN DO;
IF TIME—i330 & STORAGE(2)—SO THEN
PUT EDIT(’STORE QUEUE PRIORITIES PROPERLY PROCESSED’)(A) SKIP;
ELSE PUT EDIT(’STORE QUEUE PRIORITY HANDLING FAULTY...’) (A) SKIP;
END;
WAIT UNTIL FLAG> 2000;• IF 10—3 THEN DO;

ENTER STORAGE(2) ,10;
END;

• WAIT 10*10.
INTERRUPI INTER ;

17
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TRKL OAD :
DEMAND BUFFER (T ERN) ,2O,PR I OR I TY ,P RI OR I TY;
IF 10—3 THEN DEMAND BUFFER (TERM) 1O,PR I O RI TY ,PRI O R I TY;
WAIT 100;
IF 10—3 THEN DO;

YIELD BUFFER (T ERM ),30,P RIO RITY;
END;
ELSE DO;

YIELD BUFFER(TERM),20,P RIORI TY;
END;
IF ID— i THEN DO;
IF TIME=2liO THEN DO;
PUT EOIT (’TRU PIK QUEUE PRIORITIES PROPE RLY PROCESSED ’)(A) SKIP;
WAIT 5;
DEMAND BUFFER(i),50,7,7;
WAIT 15;
YIELD BUFFER(1),50,7;
END ;
ELSE DO ;

PUT EOIT(’TRUNK QUEUE PRIORITY HANDLING FAULTY.. ’ ) ( A )  SKIP;
END ;
ENO ;
IF 10=11 ThEN DO; ‘

IF TIrIE=2330 THEN
PUT EDIT (’TRUN K PROCED URES PROPERLY EXEC UTE O’)(A) SKIP;
ELSE PUT EUIT(’TRUNK PROCESSING FAULTY..............’)(A) SKIP;
END;
WAIT UNTIL FLAG >= 3000;
WAIT ID*iO,
I NTERR UPT = TRKI NT;
IF ID> 9 THEN DO;

IF ID = 10 THEN IsO;
WAIT 10;
SEIZE TER M INAL (TER M ),7;
UEMAND BUFFER(TERM),50,7,7;

END;
IF ID = ii THEN DO;

DEMAND BUFFER (TER M),50,7,7;
SEIZE TER M I NAL(TER M) ,7;

END ;
END;
ELSE DO ;

IF ID 1 THEN DO;
SEIZE TERM IN AL (1),PRIOR I TY;

END;
DEMAND BUFFER(TERM) ,1O,PRIORIT Y ,PRIORITY ;

END;
WA IT 100;
IF 10 10 THEN DO;

IF CUM(l)—4 & CI11(2)—5 THEN
PUT EDIT(’MIXED TRUNK.FACIL PREEMPTION PROPERLY L)ONE’)(A) SKIP;
ELSE PUT EDIT(’CONCURNT TRUNK/FACIL PREEMPTION FAULTY’)(A) SKIP;

END ;
CANCEL ;
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INTER:
IF ID4 & TIME=21i5 THEN TRKFLG1;
IF 10=2 & TIME=2115 THEN TRKFLG TRKFLG+1;
IF TRKFLG—2 & ID=2 THEN
PUT EDIT ( ’TRUNKS PROPERLY PREEMPTED’ )(A) SKIP;
ELSE IF ID =4 THEN
PUT EDIT(’TRUNK -PREEMPTION FAULTY.......... ’ )(A ) SKIP;
WAIT 5;
GO TO TRKLOAD ;

• PREEMPT:
• IF ID=2 a TIME=105 THEN

PUT ED IT (’F AC ILITY PROPERLY PREEMPTED ’)(A) SKIP;
• ELSE IF IID=4 & TIME—h O) THEN
• PUT EDIT(’FACILITY PREEMPTION FAULTY..........’) (A) SKIP;

WAIT 5;
liD TO LOAD;
TRK I NT:
CUM(TERM)’CUI4(TERM)+1;
CANCEL;
END;
END;

II EXEC PL 1LFCLG,TIME=5,
/1 PARM .PL1L— ’M,NOATR ,NS,NS2,EXTD I C ,OPT”O,NOSTMT ’ ,
/ 1 REGION.GO=300K
//PL1L.SYSPRINT DO SYSOUT— (A,UJ
//PL1L.SOLINC DD DSN=SYS2.SOLLIB,DISP=SIP
//PL1L.SYSIN DO DSN=&&SOLTRAN,DISP—(OLD ,DELETE )
//LKED.SYSLMOO DO DSN=R1591. SOL.LOAD(SOLTEST),
II DCB-(DSORG=PO,LRECL—13O30,BLKSIZE—13030,RECFM=U),
// SPACE=(CYL ,(1,1,1O)),UNIT—3330,DISP=(MO0,CATL.G)
//LKED.SYSPRINT DO SYSOUT=(A ,U )
I/GO. SYSUT1 DD DSN—R1591.SOL.LOAD(5OLTEST) ,DISP=SHR
//GO.SYSPRINT DO SYSOUT— (A,U)
//GO.SYSIN DD SPACE— (TRK,(1,1)),UNIT=SYSDA
//NNIEFIL DD UNIT—333O,DSN R1591.SOL.NAMES(SOLTEST).
// DCB-(DSORG PO,LRECL=63,BLKSIZE-630,RECFM=FB),
// DISP=(NOO,CATLG ) ,SPACE— (TRK,(h,2,5))
//$LOGF DO UNIT-3330,DSN—Ri591.SOL.LOG-( SOLTEST),
/ / DCB—(DSORG—PO ,LRECL=465,BLK SIZE=465 ,RECFM=F),
// DISP=(MOO,CATLG),SPAC(a(TRK ,(1u,iO,5) )
I/CAR D LID *
10000,10000,10000,10000,i,2,3,4,5,6,7,8,9,1O,il,12,13,14,15,

f/PRINTER 00 SYSOUT— (A,U)
//DISK DO SYSOUT-(A,U)
//STAT EXEC P~iN=S0LSTAT,REGION =2OOK
//STAT.STEPLIB 00 DSN—SYS2. SOLLOAD,DISP=SI4~

• //SYSPRINT DO SYSOUT-(A,U) 
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/ /S YS IN DO *
NO
0,
NO
NO
10000000,

1*
I/LOG DD DSN=R1591.SOL.LOG (SOLTEST),DISP=SHR
//NAMME DD DSN=R1591.SOL.NAMES(SOLTEST),D I SP SHR
1*

Dur ing execution of the model SOLTEST the following
output should be produced indicating proper functioning
of the SOL-370 Simulation System:

F A C I L I T Y  P R O P E R L Y  PREEMPTED
FACILITY QUEUE PRIORITIES PROPERLY PROCESSED
WAIT -UNTIL QUEUE PRIORITIES PROPERLY PROCESSED
TI M E QUE P R O P E R L Y  PROCESSED
STO R E QU EUE P R I O R I T I E S  PR OPERLY PROCESSED
TRUNK Q UE UE P R I O R I T I E S  P R O P E R L Y  PROCESSED
TR UNKS PROPERLY PREEMPTED
TRU N K PROCED URES PROPE R L Y EXE CUTED
COMBI NED TRUNK.FAC IL PREEMPTION PROPERLY DONE
ENDED AT 4000 WITH COMPL.CODE 0000 1 3

The statistics step should print the following report
if the system is working correctly:

SNAPSHOT TIME IS 1U000000
NAME OF FACI LITY TIt.IE FRACTION OF TINE IN USE

TERMINA L C 1) 4000 0.2000
TERM IsAL C 2 )  4000 0.1750

NA M E OF ST ORE TI ME CAPCTY MAX US O TOTAL OCCP AV G UTL
STORAGE ( 1) 4000 50 ‘+0 10000 0.0500
STORAGE C 2) 4000 50 40 23100 0.1155
NAM E OF TR UN K TI M E CAPCTY MAX USD TOTAL O CCP AVG UTL
BUFFER C 1) 4000 50 50 21550 U.1078
BUFFER C 2 )  4000 50 50 21000 0.1050
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VI I . THE TRANSLATOR

The f i r s t  step Is  the execu tion of the SOL transla tor
SOLTRAN. This program converts the model source code tp PL/ 1
st atements and p laces the t ranslated code into an
intermediate dataset.

The user may specify a number of options which must be
con tained within a comment:

• /* $NUMOC , $TRACE , $LIST */ 
-

SNU MOC wi l l cause the translator to number the output.
$TRACE will instruct the translator to generate trace

statements.
$LIST w ill cause each input line to be printed.

A description for the use of the $HUMOC and $TRACE
options is contained in chapter V. The SLIST option simply
lists all input card images in addition to the line s
wh ich contain errors and would be printed automatically.

The SOLTRAN program requires the following file and
datase t a l l o c a ti ons:

FILE DEFA ULT DATASET D ATASET D E S C R I P T I O N

~YS IW~~~~~~~~~~~~~~~ETUATXT~~T 

SYSPRI NT SYSOUT (A ,U) Error listing on printer.
TSOOUT SYSOUT= (A ,U) Input listing on printer.
SOLTRAN SOL .PLI (X) PL/i output file on disk.
OUTF1 Tem porary work file.

- 21 - 
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VI II . THE COMPILER /LINK—EDITOR

The compile/link -edit step uses the regular . IBM
procedures and follows the instructions provided in the
corres ponding IBM User Guide. The SOL-370 system is
compatible with the PL/1-F compiler , the
PL/ 1—O ptim izing compiler , and the PL/1-Checkout
com pi ler.

The compile step requires the following file and
da taset allocations:

F I L E  DEFAULT DATASET DATASET D E S C R I P T I O N

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~TTer l T T j~T~ E~r
SOLINC SYS 2.SOLLIB SOL—370 library on disk
SYSIN SOL.PLI(X) P1/i input dataset on disk
SYSLIN SOL.OBJ (X) Object modu le , if requested

The Link-Edit step requires the following file and dataset
allocations :

F I L E  DEF AU LT DATASET D A TASET D E S C R I P T I ON

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ rSYSLMOD SOL.L OAD(X) Load module on disk

22
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IX . MODEL EXECUTION

Once the model has been compiled , it can be executed
numerous times wi th different input parameters. If
breako ut/ restarts are programmed for , the model can ~e
restarted at any one of the checkpoi nts.  The value for the
restart po int is passed to the program v ia the PARM

— parameter of the GO step. However , before a p ro g ram can be
• restarted some d a tasets mus t be rename d as fol l ows (where X

Is the name of the model) :

• In case no restarts of this model have been executed :

SOL.RESTART (X ) to SOL.RESTART (X#)
SOL.LOG (X )  to SOL .LOG (X# )

In case one previous restart has been executed and the
resul ts are to be saved:

SOL .RESTART (X#) to SOL.RESTART (X1)
SOL.LOGCX# ) to SOL.LOG(X1 )
SOL.RESTART (X) to SOL.RESTART (Xf)
SOL.LOG(X) to SOL.LOG (X#)

The fo l low i ng fil e an d datese t a l loca ti ons are re qu i re d
for the E xecu t~on step:

FILE DEFAULT DATASET DATASET D E S C R I P T I O N

De f a ul t  p~ 1nte~~~~~put
SYSIN Temporary workfile
NAMEFIL SOL.NAMES (X) Simulation names file
$LOGF SOL.LOG (X) Simulation log file
CARD SOL.DA TA (GOIN) Simulation parameter Input
PRINTER SYSOUT= (A ,U ) Pr i n ter ou tput
DISK SYSOUT= (A ,U) Pr i n ter Ou tpu t for traces
SBRKOUT SOL.RESTART (X) Output file at checkpoint
$BRKFIL SOL.RESTART(X#) Input file at restart
$OLDLOG SOL.LOG (X#) Input log file at restart
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X . THE STATISTICS PROGRAM

Dur ing the execution of the STAT step of the
simulation , the Statistics Program SOLSTAT is invoked. This
program has been designed as an interactive program for use
in the time shared environment. When using this program in
the batch environment , proper input data must be prepared
equivalent to the action a TSO user would have to take.

T h e f i rs t recor d rea d by SOLSTAT s pec i f i es whe ther t he
tab les spec i f i ed i n t he source co de are to be re di mens i one d
or not. The input should be either YES or NO. If the •

res ponse i s YES then the pro g ram p rom pt s the user for new
dimensions for all tables. It expects to find for each
table three values: the lower limit , the increment, and the
upper limit. That is , if the source code had specified
th ree ta b les  an d th e user wan ts to red i rnens i on on ly one , he
mus t enter three values for each of the three tables as
fol l ows:

YES
0,100,1000,
10000,10,10200,
0, 10000 , 100000

The input is in card image format and ‘lata entries .aay
start in any column. A character string must not be
fol l owed by a comma; numbers may be separated by commas or
blanks. If no tables are specified the user should specify
NO.. The system will then read the next record which
specifies the initial number of time units that are to be
thrown out for this analysis. A blank record or a comma
will invoke the default value zero. This feature is
important whenever the user wants to suppres s startup
effec ts of a simulation.

The nex t record read specifies whether the PLOT routine
Is to be invoked. This routine is invoked if the user
desires a graphical distr ibution of maxi m um loads which have
occured on STOREs or TRUNKs with dimensions larger than one.
The plot func tion will produce a vertical bar chart , each
bar helgth corresponding to the number of entries for a
specific b a a  class. These bar graphs are not too often
used but are helpful in Illustrating b a a  d i s t r i bu t i o n s  on
Store an d Trunk arrays.

If the record read contained a YES then the program
will interpret the dual number record on the next card as
the type of resource to be plotted ( 1 for store and 3 for
trunk ) and the sequence number within each type ( numbered
In order of appearance In the trunk or store declaration).

24

• - - •- .-•• • ~• — - --• . 
- - .,

~~~~

_ 
)•—, ; -;----•-—

- ~~~~~ -. - - -

- _----- —.-—- -.- -~------••



Th e next two records contain scal ing factors for the
pl ot. The f irst record contains the vert ical scal ing
factors ( lower limit , Increment , upper l imit). The second
record contai ns the horizontal scal ing factors ( lowe r limit ,
Increment , and upper limit of capaci ty) .  The plot
speci f icat ion for a store declared as 100 LIN K(50) may look
as f o l l o w s :

1,1,
1,1,10,
0,10,100 ,

The res ulting bar graph wi l l  then look as fo l lows :

U T I L I Z A T I O N  FOR L I N K
10
9
81 ***11 ***6 1 *** *** ***
7 1 ~~~~ *** ***
5 *** *** *** ***4 *** *** *** *** *** ***3 *** *** *** *** *** *** *** ***
21 *** *** *** *** *** *** *** *** ***ii *** *** *** *** *** *** *** *** *** ***

0 10 20 30 40 50 60 70 80 90 100

The next record contains either a YES or NO and
spec ifies whether more stores or trunks are to be plotted.
If  the recor d con ta i ns a YES , two more records with scaling
specifications for the next plot will be read , etc . If the
record contains a NO , the program will Interpret the next
record as a specif icat ion for snapshot sta t ist ics. If the
recor d con ta i ns a NO , onl y one statistics listing for the
time the simulation term inated is produced. If the record
contains a YES , the n sub s e q u e n t  r eco rds  a re  read , each
containing the specif ic va lue of the simulation time for
which the stat is t ics snapshot is to be produced for. The
program wi l l  st op when it either finds a speci f icat ion for a
snaps hot outside the simulation run or when there are no
more records.

• The SO LSTAT program requires the fol lowing f i le and
dataset a l locat ions:

FILE DEFAULT DATAS ET DATASET DESCRIPTION

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ NAMME SOL.NAM ES (X ) S imulation names f i le
SYSIN SOL .DATA ( STAT IN) Stat is t ics  parameter input
SYSPR INT SYSOUT (A ,U) Printer output f i le
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XI. THE PLOT PR OGRAM

T he PLOT p ro g ram i s the secon d of th e p rogram p ro duc ts
available for post—simulation analysis .. This program
provides the capability to plot loads on storrns or trunks as
a function of simulation time. Besides the regular output it
also generates a special print dataset , which can be used to
pr int formatted plots on special paper. An example Is given
in Figure 4. The program was developed for use in the ISO
environment and is highly interactive. However it can also
be run in the batch mode either using the built - in defaults
(empty input records )  or by preparing the input data
according to the protocol of the interactive conversational
mode. To do this the following protocol is provided:

1. Start time for data collection ,
2. Type of resource C 1 for store , 2 for trunk),
3. Sequence number (in order of declaration),
4. SubscrIpt (only if resource is dimensioned),
5. YES (to override declared capacity values),

NO (to bypass step 6), -

6. Override capacities (as many as there are subscripts),
7. Thie origin of plot (left limit of window),
8. Time increment (70 horizontal points/per plot),
9. YES (to enter plot in print dataset),

NO (do not enter plot into print dataset),
10. YES (to re— scale the same plot),

NO (no re—s caling wanted , skip step 11),
11. New vertical scaling factor ,

Return to 7,
12. YES (to plot other resources , go to step 2),

NO (to terminate processing),
13. YES (if It was last possible resource and PLOT is

to restart , go to step 1),
14. NO (to terminate processing),

The SOLPLOT p rogram requ i res th e fo l low i ng fi le an d
dataset allocations

FILE DEF AULT DATASET DATASET DESCRI I~T I O N

~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ NAMME SOL .NAI4ES (X) Simulation names file
CRD SOL .DATA(PLOT IN ) Plot parameter file
(lUll X.DATA - Plot print file
SYSPRINT X.OUTL IST Dummy print file
OUT SYS0UT- (A ,U) Pr i nter outpu t fi le

The fo l lowing JCL l i s ti ng i s an exam pl e of execu t i ng
the SOLPLOT program in . the batch environment. Figure 3 has
been generated by this run.

- - 
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//R1591PO JOB (D044,R830,440,15,1$O,,),LJLFUkS,
II I4SGLEYELz (1,1) ,NOTIFY R1 591 ,MSGCLASSRQ
f/PLOT EXEC PGt4~TSOPLOT,REGION-18OK,TIME—4 ,
/1 PARM— ’
//STEPLIB DO DSN*UR1591 .LOAD,DISP—(SHR ,KEEP)
//SYSPRINT DD SYSOUT B(Y ,U )
//CRD DD *
0

• 3
1
YES

• 50,50
• 2000

10
NO
YES
5
2000
20
YES
NO
END
//LOG DO DSN~R 1591. SOL.LOG(SOLTEST) ,DISP~SHR
//NAMME DO DSN~R1591 . SOL.NAMES(SOLTEST) ,DISPBSHR//OUT DO SYSOUT~(A ,U)
//OUT! 00 OSNXR!591.SOLTEST.OATA,UNZT SYS TS,SPACEa(!6b0,(lQ0,600)),
II DCBII(LRECL*80,BLKSIZE*1680,RECFI4IFBA),DISPII(MOD,CATLG)

BUFFER (001)
095—I . . . . .
090— I . . . . .
085—I . . . . .
080—I . . . . .
075— . . . . .
070—I . . .
065— . . .
060— . . .
055— . . . .
050- ** . . . . .
045— . . . . .
040— ~~~~~ . . . . . **

• O35—i . . . . .
030-I **025— I :020_I** ************************** . . **015—I . . . . .
010-I **005— I : : :
OO0-~ ********************* *0002006 0002200 0002400 0002600 0002800 0003000 0003200

FIgure 3. ExMp~. • ‘•OT Routine Output
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