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20. Abstract

-hEDIMEN was designed and implemented to eliminate most of the manual labor
required to revise the SAINT source codes to tailor array sizes to the model or
problem at hand. This document describes the REDIMEN program, its source code,
necessary inputs, and its utilization in conjunction with SAINT applications efforts. r
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PREFACE

This report describes the FORTRAN program REDIXEN (REDIMENSIONING PROGRAM).
REDIMEN was written to facilitate the redLmensioning of the common variables in SAINT
(Systems Analysis of Integrated Network of Tasks) to correspond to individual modeling
requirements.

The initial concepts and detailed design of REDIMEN were formulated by Deborah J.
Seifert. Preliminary implementation was accomplished by George KoepUnger. Initial
use and minor modifications to the programs were accomplished by Constance M. Hoyland
who also prepared all of the program documentation.
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INTRODUCTION

The SAINT program that is available for distribution has default array sizes to accom-

modate a model with certain characteristics. However, the model characteristics can
be altered by changing the values of variables In the main program representing these
default values and the dimensions of the associated arrays in the common blocks and

all SAINT subprograms where their associated COMMON blocks appear.

REDIMEN was written to facilitate these changes. The user has only to provide the
maximum value for each variable and the source program for SAINT as Input. REDIMEN

creates a new SAINT source program with the user-specified parameters and dimensions
as output. Figure 1 shows the logic flow for operating the REDIMEN program.

INPUTS

Table 1 contains the SAINT maximum value variables, their definition, and their default
values. (Definitions of all SAINT COMMON variables can be found in Table 2.)

The model characteristics that the SAINT program will accept can be altered by chang-
ing these variables. For example, assume that a SAINT model requires that the largest
task number be 500. Entry 3 of Table 1 indicates that the name of the variable that is
set to the largest task number is IMN (which is presently set to 100). Thus IMN must
be changed to 500.

Values for the 34 maximum value variables are read into REDIMEN, Unit 5, one value
to a card in an (14) format. Be careful to maintain the exact format and sequence of

these cards.

After REDIMEN reads in the maximum values, it begins reading the SAINT source, one
80 column card image at a time from Unit 8. REDIMEN determines whether a change in

dimension size Is required, and If so, makes the alteration before copying the record to
the output file on Unit 9. This process continues until the entire SAINT source has been
appropriately revised and copied.

OUTPUT

The output file on Unit 9 contains a new SAINT source with the user-specified COMMON
block dimensions. However, since REDIMEN only alters the array sizes, the definition

2
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Figure 1. limplementatioi for REDIMEN
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of the maximum value variables that occurs In MAIN have not been updated. Since
these values must exactly match the definitions of the variables that were used as
Input to the REDIMEN program, they should be changed by the user before compiling
SAINT.

Table 2 contains a listing of the SAINT MAIN program. The MAIN program contains
all of the SAINT COMMON blocks with the correct user-specified dimensions. Since
user-written subroutines have access to any SAINT variable through the Inclusion of
the appropriate SAINT COMMON block, the user may copy any of the COMMONs from
MAIN for this purpose.
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Table 2. MAIN Program for SAINT

CUMMUN /COMOI/ ID,1t,IMM.IMNAIMN,MAXUSML)AOMLDRMDNPTML)NSS. J3030013u
*MUOAT IMCO(PgMOSTR,MET v Mf-LAG*MMPr SqMMUF NvMMSIUv 3J30040
*MNCELMN4CLSMN.LTI4MNUPMNHIS.MNUPA,MNPLJ,MNPTQ, L)U00050
*MNSTPqMNSWAvMNVARv MNVPPtMOPNO* KPARMoMPLUTMSIAT, I DoJo0gu0
* MSYAIMTCHRoMXSTA,MYAbA,NUQ 000003 70

L.OMMUN /CUMOZ/ AJRIiIE3),JTR~d(2),QS[r(300).NSET4400)MFA,4XX9 300j080
*MFE(31#MLlA(319NQ(3) 30000090

COMMON /CuMO3/ IPiS,JP0SKP4JSLPOMPOSNPANANI~HWolERk-lN, 30000100
* IIELHINUXS, 14)XTINXJNXKN0XIPNUMFLICUNT, 33000110
* IISEOHIVALIaLNKIZERO,LA,LB,LC,L0,L&-,LF,LGLHoLIo00001L20
* LJLKLL.LMtLNLO.LPLQLIKLSL1.LULVLWtLX.LYLL OJU00130

COMMON /CUMO4I IUFAL(4),KREAL3(40),IFLAG(50),IRSULtO),RESUL(50), 00OU014U
* IABC(8*50) ,KAA10 0)1J1G19) 300001 50

COMMON /CUMO5/ NPROJ,MUN,NDAY,NYK,NA'4E(2INRUN.NRUNSNSKYR. 3000U0160
*NSKST*LLCV3, NNEQ09 NNE 3SvNNEQr 3000u1 10

COMMUN /CUMO6/ TNt)Wrx,T N3.PMAOsEE91ELONCMR,)NPR&NT1 NPUN&.i, J00u1 8 0
* NRNITvNRENTv4DJC.NOC,NUTN,NNTL 33000190

COMMON /C0MU7/ NDEN0PA1,NSyAINOUPNNMNNPANM0INNNNPM,IF-LPK,3)O0J020
*JFLPRKRNKXINN.NFLA~,NNC;LtNNHIS.NNPLT.NNS1A9 0000U210
*NNSTPNPLOTNSTTS 03000220

COMMON /LOMU8/ NElP.NEISNSIPNSIS1TRAEtJTKACL,NRISPNIEPI 00000230
*KTRACE,MTRACE,11KsR,IISSR,I4.RAF,JGRAt.1JTRAC, 00003240
*NSVVS,NSVVF. vNT SUL tNTSUSv LTACL 9NRTSS9 NRYFS 300u0?5J

LOMMUN /COM09/ PARAM~l0O,5)@NPIIaU(IOU),PARM1i00)PAK,44(IUJ) 00000160
COMMON /CUMLO/ CACINI100,3),ITCt*R(1O0),LLTSK(13,),ILSINK(100), u030210

*MACINIIOO,4),MFEN(100),MFSTT(100),NFTBUtLOUI, 33000280
*M0PI1O0),MPO(100)ND~tiI10O,2).Nt)E1(1Ui),ND)PiI1u0), c300J.'43
* NPAR(L00),NP0IIOOI,NPO0R(100).NPUOS(IUU),NPUP(LOO),330003UJ
*NPuR(100),NPSGN(I00),NRELI00)Na4LLP(10O), 33000)310
*NREL2II0O),NSIGN(i00),NTC(100).NTLHR410O), 3300320
* NTYPEIIO0),KMARKIIOO),XMAR'dIOOI J003033J

COMMON /CUM11/ BUY2)LRS2t)NiS(0,UI(ULI21 33U0043
*NOPA(600)tRSFAT180) 300003 '0

CCM4MON /CUM12/ VAIA(850),NA6A(250),STCHR(20U) 3O000160
COM4UN /LUML3/ MOFNS (20) vMF STw (20 )vM1- ST U(300) 33000110
COMMON /CUM14/ NSINK(50)tKSTPE(503,KSTlTM(50),XSTUS(50),NCLLSt5U), OOOJ0iaO

*XLow5OIwIOTH(50),SUJMA1fSO,5),SUMAF(5)U,5), 33303 90
*JCELS(13501 30000U400

COMMON /LOM15/ DESCRH(1000#J.AIT(I00).NOSTRI800),S)YSAJ(100) 33000410
CO1MON /COM 16/ AAERR 9LUrMAXt OTM IN9 DISAV9 I T ES*LL&ERK 9RRL kk T LAS 9 000(00420

T T SAV sf UG9OT FuL 9OTNUh, I SkE S RE SLS*U TACC,9LLSAV 9 03000410
*LSAVE 30000440

COMMON /CUMI1/ SS(100),SSL(1001,001I1)DL(100),LLSVR(100,2) 30000450
CUMMON /LUMISI 1S(20),NAbAIJI300),YAtiAR~bOO) JJ000460
COMMON /COMI9/ LFLAG(20,tNPOSS(20),NPOSI2),LLMU)N(2,21tz, 30003410

$ NABAT(40),NAdAS160)vTkiRLS(120J 3J00048U
CUMM4ON /COM20/ NSTAI(201,LLSVS(20,2),SSIPV(20.6) 30000490
COMMON /LOM2I/ OTPLTIIO),[IAPIIO),NNPTS(10)NNVARIO)NNV'410), 33030500

* LLPLT.NNPTLLP$i(10O),LLPLUI1)LL.SYMIIO),PPHI(IO), J00005 10
*PPLO(10),NVP(IO0),LLSVP(1192),uJPSErIL10O) J00020

COMMON /COM22/ TTIMEoPFIRI3 00000530
COMMON /LUM23/ LLUGC(20v2) 9US08V(209 51 LLUGt(20 #21 91TLLR(ZU)9 030u0s05

*USJPV(2096ILLUGH(2092).NNLEL(20)t*4L0WI20ie 330005 50
N HWIO(20)*JJCEL(540) 30000560

COMMON /CUM24/ OPLOTIL0).lTAPE(10htNPTSV(10htNVARS(10ILPLUT, 30000510

*NPTEXtLPHIH(10).LPLUW(10),LSYMB(IO),PHIH(I0). 0O00580
*PLOWEIOhPLLUGPII112).UPSETI100) 00000590

9



ROW--

Table 2 (Continued)

NCC= 00000620
NCROR=500000630

NPRNT=6 03000640
NPUNCH=7 30000650
NRNI T=8 00000660
NRENT=9 30000a 70

C 30000680
C*****OEF INE VARIABLES WHICH REPRESENT ARRAY MAXIMA AND SIMULATION JU000690
C*****LIMITS 00000703
C 0U0007 10

I D-100 00000120
IMN=L00 0U000730
IMNA=250 00000740
IAXOS=1000 00000750
140AL=300 00030760
MODR-6Ua 00000770
MDNPT=40 00000780
MONSS=60 00000790
MDOAT=100 03000800
MDQP=1 100 00000810
MOSTR=800 000820
MEQT=100 00000830
MF LA Gz20 00030840
IMOFN=20 000008 50
AMMSTU=300 00000860
MNC:L=540 30000870
MNCLS=135O 00000880
MIYCLI-2O 00000890
INCUP=1L00 00000900
MNHISZ20 30000910
MNOPA=600 30000920
MNPLT=0 03000930
MNST P=20 0U000940
MNSWA=20 00000950
MNVAIA 10 00000960
MNVPP-10 00000970
MLiPN0= 20 00000980
t4PARM= 100 00000990
MPLOT= 10 00001000
A4STAT=20 00001010
MSYAT=100 30001020
MTCHR=200 00001030
MXSTA=50 00001040
MYABA=850 00001U50

C 00001060
C*****EXELUTION CYCLE -- READ INPUT DATA, TbEN INITIATE THk SIMULATION 00001070
C 30001080

I FIN-0 00a9
100 CALL OAT IN 30001100

LIIERRF.EQ*0) CALL GASP 3000110
IFIIERRF*EQ*01 CALL SUMRY 00001120
IF (IFIN*EQ.0) GL TO 100 J000130
STOP 00001140

C 00001150
END 00001160

10



APPENDIC A - SOURCE CODE

Following is a listing of the REDIMEN source code including an example of the JCL
necessary to implement it on the IBM 370 (see Table 3). Different installatios would,
of course, use control cards appropriate to the specific machine and operating system
In use at that facility.

Following the listing are sample input data by which a SAINT model could be scaled
down from the default values. The model defined would be discrete (no use of state
variables) with 20 or less tasks. Redimensioning in this way would require less space
when SAINT is executed.

I1



Table S. Usting with JCL

//REDIMEN JOB
// EXEC FORTGCLG
//FORTeSYSIN 00
C RtEDJME N
C
C PROGRAM REDIMEN SERVES TO REDJY4ENSION THlE ARRAYS OF THE SAINT
C COM4MON BLOCKS THAT ARE AFFECTED BY THE MAXIMUM4 VALUE: VARIAbLES
c [SEE -THE SAINT USER'S MANUAL11 SECTION t0).
C
C **IMPORTANT** EACH INPUT CARD CONTAINS EXACTLY "I" MAX VALUE
C OF FORMAT4141.
C
C

INTEGER CMBL(15)/'MOZ/' ,'M09/0,'MIo/'lIP,'/egMIZ/%',M3/','M14/',
1'M15/','M17/','M8/'0$Mt9/vM20/%lMZl/','M23/'0QM24/'/
INTEGER TAPINI[8),M( 343

C
C

DO 100 [-1,34
100 READ (50350) M(I
C

M3=M(I)*3
M4=M1 1 *4
MS=M(253*i
M21=M( 273*4
M69=M(26)*M(291
M61=M(26)1
M70=M(13) P6

C
DO 330 J-1,8500
READ (8.360,END=340) TAPIN,1NOX
00 It0 1=1,15
IF (TAPIN(51.EQ.CNB8LfI3 GO To 120

110 CONTINUE
1-16

120 GO TO f 130,150,160, 180, l90,2Ot2l0,240,250,260,Z70,280,290, 3iO,310
193203, I

130 WRITE 19.370) M3.M4,INDX
I NOX I NDX4 + 0
WRITE (9,380) INDX

140 READ (8,360) TAPIN,INOX
GO TO 330

IS0 WRITE (99390) M(283,N(28),M(283,M(28)9INOX
GO TO 330

160 WRITE 19,400) M(23,M(2),M(23,M(Z3,[NDX
I NoX I NDX +t
WRITE (9#410) M(2),M(21,M(23,M(Z),INDX
I NDE. I NOX. 10t
WRITE (994201 M(21vM(2)9M(2)9M(2),M(1qINOX
I NDK I NDX+ 10
WRITE (9,4308 Mt 2 1,M 12) , M(2 1412) tMt2)1 NDX
114OXINOX410
WRITE (9,440) M(2)#Mf2),MI23,M(Z).INOX
INDXmINDX*1O
WRITE (9,450) M(2)#M(2)9M(2)@121,IN0X
I NDxALINDX* 10t
WRITE (9,460) M(Z)#M(Z),M(2)#INDx
DO 110 Kn1,6

170 READ (8,3601 TAPIN,INOX

12



Table 3 (Continued)

GO TO 330
180 WRITE 19,470) N12?),M127),M127) ,M41211 ,(27),INOX

INDX=INDX.10
WRITE 19,480) M1211,M219INDX
GO TO 140

190 WRITE (9,490) M134)PM13),14132)*INDX
GO TO 330

200 WRITE 19,500) M(14)vM1I4)vM1I15,IN4DX
GO TO 330

210 wRITE(99510) M133),MI 33)9MI 33 )9M(33) INDX
INOX=ZNDA+ 10
WRITE(9,5S20) M(33),M133)9M133),M1331,INOX
INDX=INDX. 10
WRITE(99530) NI 33).4( 17)91NOX

220 0O 230 K=Lt2
230 READ 18,360) TAPINJNDX

GO TO 330
240 WRITE 19,540) M14)vMf9)#M(411)M(3I1),N0X

GO TO 330
250 WRITE (9,550) 12,1),12,()MJ.,Ix

GO TO 330
260 WRITE 19,560) M(24)*M15),M(blINDX

GO TO 330
270 WRITE 19,570) M(13)9M(I3)vM113),14(I1)INDX

I NDX= INDX +10
WRITE (9,580) M17),M18),M7O ,INDX
GO TO 140

280 WRITE (995901 M130)9#N130)tM(301#INDX
GO TO 330

290 WRITE (9,600) M129),M129),M129)gM129),M(29),INDX
I NDX = INDX +10
WRITE (9,610) M126),N(261vM(26),M1261NDX
INUX=INDX.10
WRITE 19,620) M(26),1469PM6I#MIIOI,INUX
GO TO 220

300 WRITE (9,630) M(I8),M(L8),P4123)tM123)vINDX
INDX=INUX+10
WRITIE (9,640) M123),M120)qMf2o) ,M120) INDX
INDX=IN0X410
WRITE 19,650) M(201jM1L6jpJNOx
Go To 220

310 WRITE (99660) M(22h#M122)tM122),N122)91N0X
I NDX aINUX +10
WRITE 19,670) M(25fvM125)vM(2S) ,M(25) ,INDX
INJX= INOX. 10
WRITE (9,680) M125),MSM(19)*INDX
GO TO 220

320 WRITE 19,360) TAPINtINOX
330 CONTINUE
340 WRITE 16,690) J

END FILE 9
STUP

C
C
C
C
350 FORMAT (14)
360 FORMAT dldA4#181
310 FORM'AT (6X, ICOIMON ICUM021 ATR IMiI319JTRIbf 21 QSET( 113 9'),NSEI(',1

13



Table 3 (Continued)

13,') ,MFAvMXXP ,5X@1 8)
380 FORMAT (5X,'*',15X,'MFE(3),MLEL33,NQ(3P,932X,18)
390 FORMAT (6X91COMMON /COMO9/ PARAM(et13st,5ioNPT13U('139')*PARMLI'vI

l3#').PARM4I'.13v'J,6X, 18)
400 FORMAT (6xtCOMMON ICOMIOI CACIN(%913,',3),ITCHR(%13,i,9LLTSK('.1

13,' .2) LS INK' ' .3,' 1, '.3Xv18
410 FORMAT 15Xo*',15X.'M4ACINI',13.',4),MFENI',13,'),MFSTT(O,13,').NFT

IOUt', 130 ) ,' 6X,18)
420 FORMAT (5X,'*',15X.'MOPI '.13,'),MPO~l '.3,').NDCM ',13.',2).NOEL(',

113,' iNDPTV9 *13,*' X. 18)
430 FORMAT (5X,'*,IS5X,'NPARI',13,'),NPU(',13,'),NPODR(',130),9NPODSI

1, 13,* 3 ,NPOP(', 3, 'I,'9I 8)
440 FORMAT (5Xt*'.15XO*NPOR(',13,l),NPSGN(%13),NEL( ',13,'),NRELPI

1 '.13. ' ,9X#18)
450 FORMAT 45X,'*',15X,'NREL2'1',3,'),NSIGN('.130),eNTC( ',13,')NTCrKa(

11,13o'W909X918)
460 FORMAT (5X0I*',15X,'NTYPEI',13,'1,KMARKI',13,'),XMARK( ',13,')',19X

19*18)
470 FORMAT 16X9'COMMUN ICOMII BUSYV,*1203,tLLRES(,12',2,Nt3US(',12,

l1 ,NOPTR( , 12, ' )TLSTV, 12, '1, ,2X,18)
480 FORMAT (5X ,8*',15X, NOPA(',13,' ),RSTAT( '.14,')' ,30X,18)
490 FORMAT 46X,'LOMMON /(.0M12/ YABAI',14,03,NA8AI',1304),STCHR('913,0)

1*9,20X9 18)
500 FORMAT 16WCOMMON /COM13/ MDFNS(',12,'),MFSTW(,912,'IMFSTU(',13,

1')' ,ZIX,18)
510 FORMAT(6X91COMMaN /C0M14/ NSINK(',14,'3,KSTPE(',14,'1,KSITM(',14,

1' ),XSTUS(0,14, 0)e0 3X, 18)
520 FORMATI5X,'*',15XO'NCELSI',14,'),XLOW(',14,'),WIDTH(',14,'),SUMAI(

I ',14,'v5),' 2X, 18)
530 FORMAT(5X,*',5XOSUMAFI',14,',5),JCELS( ',14,'P.*26Xt8)
540 FORMAT (6Xt*COMMON /G0M15/ DESCR(%140'),DOATT(',13,'),NDSTIIP,13,

1'), SYSAT ('v13*') * ,X, 18)
550 FORMAT (6X,ICOMMON /COMIT/ SS(',130#1,SSL(',13,'1,0I,13,),DDOL4'

1. 13, ' ) LLSVRf'I' 3,' ,2)' ,5X, 18)
560 FORMAT (6X,'COMMON /COMI8/ IS(',12,'h*NAbAD(',13,'),YABAR(',13,'D'

1923X*18)
570 FORMAT W XCOMMON /C0N19/ L-LAGI ' t 1 of) NPOSSI # t12,1)J, NPOST 1 t12 ,

l')vLLMON(' 12,',2), '9qX,18I
580 FORMAT (SX,'* ,15X,'NAd3AT(',i4,'3,NAdAS(',14,'),THKES( ',130 )',IIX

590 FORMAT 16X,'COMMON /COM20/ NSTAI(',12,'1,LLSVS(',12,',2),SSTPVI'tI
129,0 ,,18x, 18

600 FORMAT (6WCOMMON /COM21t OTPLT(,1l2,'),lTAP(',IZ.'),NNPTS(',l2,
1' ).NNVARL ' ,12.' ) *NNVPI', 12, '1,' 2X,18)

610 FORMAT (5X,*',915XOILLPLTNNPTLLPHI(',12,'3,LLPLUP,912,'),LLSYM('
l12v')*PPHII'12*o3,',LX91@)

620 FORMAT (5X,'**,15X,'PPLOPo,12,').NVPI'tl3,'),LLSVPI',12,',2),QPSET
II '.4,')', lOX.183

630 FORMAT (6X,ICOMMON /C0M23/ LLUGCC('12,',2),USO8V(',12,',5),LLUGT(I
1,12, ' 21 ,TTCLR( ',12,' 19, 5X .18I

640 FORMAT 15X,-l'S,5X,'USTPVP,912,',6),LLUGH( ',12,',2),NNCEL(',IZ,'),
IHIILOW0',12,' 3,' , X, 18

650 FORMAT (5X,'SIS5X,'hIIWIOP,12,5tjJLEL(0,13,l'1 '31XIB)
660 FORMAT 16WCOMMON /C0M24/ DpLOT(',12.'),ITAPEI',12,'3,NPTSV('9129

i'),NVARSV,120'),LPLOT,',5Xol8)
610 FORMAT (5X,*',015XSNPTEXLPIIN',129'),LPLOW(',12,'ILSYMt(',iZ,

L),PHIH(',l2v')*'v6X918I
680 FORMAT (5X.'*',15X,'PLOWiI',12,'),LLUGP( ',12,',2),UPSETIlv',14')',19

IX0161
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Table 3 (Continued)

690 FORMAT IIJ=',15)
C
C

END
//GOFTOaFOOl o UNIT21APE.VOLZSERZSAINTDISPSOLDLABEL=INLI.

II CB.IRECFM=FBBLKSIZE-8OLRECLaSO)
//GO.FTO9FOOl DO UNIT=DISK.VOL=SER-PUBLICDSNaNEWSAINT,

II DISPa(NEWKEEPISPACEa(TRK,110.5)gRLSEPCONTIG),
II 0C8(RECFMwFB, LRECLa 80, LKSIZE-6400J

//GO.SYS81N D
20 ID
20 IN
25 I MNA

100 MAXDS
30 MOA D
60 MDDR
4 MON PT
6 MDNSS
10 MDOAT
2 MDQP

100 MDSTR
5 MEQ 1
2 MFLAG
5 MMD FN
50 MMSTU

200 MNC EL
200 MNCL S
10 MNCLT
2 MNCUP

10 MNI4IS
20 MNO PA
10 MNPLT
10 MNST1P
2 MNSWA
10 MNVAR
10 MNVPP
2 MOPNO

20 N PAR N
10 MPL UT
Z MSTAT
5 MSYAT

40 MTCHR
10 HXSTA

150 MYASBA
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