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A COMPUTER PROGRAM FOR SIMULATION OF MULTIVARIABLE
SELF-TUNING REGULATORS

This report contains a listing of a simple computer
program for simulation of multivariable self-tuning
regulators. The results of the simulations are printed
on line-printer, and they are also written in a file
which can be plotted directly by IDPAC.

This version of the program is intended just for in-
ternal use. The program is started up on PDPl5 as
follows:

§ A NON u4,5,7,15,16
§ GLOAD
« STUREM, INDAM, PRIM, SYSM, STURM1 ,FILES
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-PROGRAM STUREM

SIMULATION OF SELF TUNING KEGULATORS FOR MULTIVARIABLE SYSTEMS
AUTHOR: ULF BORISSON 1973-11-20

SUBRDUTINES REQUIRED
INDAM
PRIM
SYSHM
STURML
FILES (in the program library)

COMMON YM(4,7),YSM(4,7)Y,UM(4,10),EM(4,5),PM(16,16,4),TM(16,4),

2 NA(4),NB(4),B0(4),KSYS(4),KREG(4),AS5Y5(4,4,4),B5Y5(4,4,4),
3 C5YS(4,4,4),N,NP,

4 EVEC(4),C0V(4,4),|L0G,MNOD,MACO,MAC,NABMAX,PDIAG,YSUM,
5 RL,ULIM,NSAMP, {P1,IP2, ICUNT,ICOUN,

6 IP»iY, {U,IE, IPM, I TM, | ABC, ICUNS, JCONS(9,4),

7 FNAMA,FNAMB, W (20),BUFF(32),K0DC10), ITAPE, IPOIN

IP=4

iy=7

fu=10

le=5

|PM=16

jTM=16

lABC=4

[N THIS VERSHION P AND U ARE USED IN STURM1L

CalL tNDAM(1)
CALL PRIMC(1)

IF (ITAPE .EW. 0) GO TO 30
KOD(2)=2#NABMAX+1
KuD(7)=1

CalLL FILESC'ENTER',3,KOD,FNAMA, "RIN',L0G)
CALL FILDAT(*WRITE',3,K0D,%)

IF (ITAPE.LE.1) GU TO 30

KO20T2=4

KOD(2)=KG2DT2

CALL FILES(*ENTER',4,K0D,FNAMB, 'BIN',LDG)
CalLL FILDAT('WRITE',4,K0D,5)

SET ARRAYS T0O ZkROQ

YM(1,1)=0,.

CALL RMOVE(YM(1,1),1,YM(2,1),1,IP®lY-1)
CALL RMOVECYM(L1,1),1,YSM(1,1),1,1P%*1Y)
CALL RMOVE(YM(i)l):l:UM(ipl)01)IP*|U)
CALL RMOVE(YM(L,1),1,EM(1,1),1,IPx=IE)
CALL RMOVE(YHM(1,1),1,EVEC(1),1,1P)

ILOG=C
MNOD=0
ICOUN=0
YSUM=(.
MAC=MACO

REGULATOR OGP



90 DO 500 ILOOP=1,NSAMP
FCOUN= ICOUN+]

C
C SIMULATE THE SYSTEM
C
CalL SYSM
C
C NG CONTROL 1F PODIAG IS NEGATIVE
C
IF (PDIAG) 162,98,98
C
98 DO 10C 1=1,NP
1u0 YSM(l,1)=YM(1.,1)/8B0C1)
C
CALL STURMLI(YSM,UM,TM,PM,RL,NP,NA,NB,KREG, |PM)
C
C MAKE SOME COVARIANCE MATRIX ENTRIES ZERO TO GET THE DESIRED
C CONSTANT REGULATOR PARAMETERS
C
IF (ICONS,EQ.0) GO TO 116
DD 108 J=s1,NP
11=JCONS(1,d)
Do 108 I=1,11
|POS=JCONS(i+1,J)
DO 1G6 J1=1,|PM
106 PMCIPOS,Jd1,J)=0,
DU 108 Ji=1,|PHM
108 PM(J1, IPOS,J)=0,
C
116 IF (ULIMY 162,162,120
120 DO 160 i=1,NP
IF (UMCI,31)Y-ULIM) 140,140,130
1350 UMl ,1)=sULIM
G0 TO 160
140 IF (UMCi,1)+ulLIM) 150,160,160
150 UMCI,1)==ULIM
160 COMT INUE
C
C COMPUTE THE (0SS FUNCTION
C
162 DO 164 i=1,NP
164 YSUM=YSUM«YM(|,1)#YM(1,1)
C
170 CALL PRIM(2)
[F (ITAPE.,EQ.0) GO TO 5p0
IF (MODCICOQUN, IPOIN)) 500,174,500
174 DO 180 Ii=1,NABMAX
1840 WClL)YsTH() ,1)
PO 182 1=1,NABMAX
J= I +NABMAX
182 W(J)=TM(L,2)
J=J+1
W(J)=YSUM
CALL FILDAT( "WRITE",3,W,2#NABMAX+1)
IF (ITAPE,GE.2) GO TOQ 184
GO 10 500
C
C
C FOR TEMPORARY USE., DIVIDE FARAMETERS BY TM(NA+1)-MATRI X
C
154 L=NA(L)#*NP

DeT=TM(L+L1,1)%TM(L+2,2)=TH(L+1,2)#TM(L+2,1)



560

600

999

B2ll1=TH(L+2,2)/0ET
Ri22=TM(L+1,1)/DET
< |
3 |

-

R112=-TM(L+2,1)/DET
21==-Tw(L+1,2)/DET

y

ts

W1)=8111#TM(1,1)+R112%TM(1,2)
W(Z2)=B111#TM(2,1)+3112%TM(2,2)
W(3)=8121#TM(1,1)+B122#TM(1,2)
W(4)=p121%TM(2,1)+R[22%TM(2,2)

CALL FILDAT('WRITE?, 4,W,K02DTR)

Ve CICOUN=1PL) 260,200,190

IF (MODCICOUN, IP2)) 500,200,500
ARTTE(6,1000) (WwC1),1=1,4)
FORMAT(' REG PAR: '4F6,2)

END |F TEMPORARY CODE

CONTINUE

ASK FOR DeSIiRED CUNTINUATIUN

CALL INDAM(2)

GO TO (550,600,550,550,550.,550,999,999,550), |CONT
IF (ITAPE.EQ,Q) GO TO 560

CALL FILES('CLOSE",3,K0D,FNAMA, 'BIN',LLOG)

[F ¢(ITAPE.LE.1) GO TO 560

CALL FILESC('CLOSE" ,4,n0D,FNAMGB, "BINY,LOE)

GO TO (10,600,20,20,20,20,999,999,999), ICONT

CALL PRIM(S)
GO TO 990

ST0P

=ND
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SURROUT INE INDAM(CIN)

AUTHOR: ULF BORISSON 1973-11-20

IN=TYPE OF OPERATION

1: INITIALIZATION
2: CONTINUATION

DOMMON YM(4,7),YSM(4,7),UM(4,10),EM(4,5),PM(16,16,4),TM(16,4),

MA(4),NB(4),80(4),KS5YS(4),KREG(4),ASYS(4,4,4),B5YS(4,4,4),

CSYS(4,4,4),N,NP,

RL,ULIM,NSAMP, |P1, P2, [CONT, |COUN,
[Py iYs U, 1E, IPM, I TM, | ABC, | CONS,JCONS(9,4),

C
2
3
4 EVEC(4),C0V(4,4),1L0G,MN0UD,MACOD,MAC,NABMAX,PDIAG,YSUM,
5
6
7 FNAMA,FNAMB,W(20),BUFF(32),K00(10), I TAPE, IPOIN

Lv=10
GU TO (10,300),IN

WRITE(LV,1010)
iC=1
N=RITFFCIC)
NP=RTTFFC(CIC)
WRITE(LV,1020)
IC=1

DO 20 1=1,NP
KSYSCI)=RTTFF (IC)

WRITECLY,1030)
IC=1

DO 30 I=1,NP
KREG(I)=RTTFF(IC)

WRITE(LV,1040)

DD 40 K=1,N

1C=1

DO 40 J=1,8P

DO 40 |=1,NP
ASYS(Js | »K)=RTTFF(IC)

WRITE(LY,1050)

DO 50 K=1,N

IC=1 .

DO 50 J=1,NP

DO B0 |=1,NP

RSYS(J, 1,K)=RTTFF{IiC)

WRITE(LV,1060)

DO 60 K=1,N

1c=1

DO 60 J=1.,NP

DO 60 1=1,NP
CSYS(J, 1, K)=RTTFF(IC)

WRITE(LV,1061)
IC=1
| TAPE=RTTFF(IC)

IF (ITAPE.EQ,Q) GO TO 61

WRITE(LV,1065)
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CALL RLINE(9,8,BUFF,1)

=1

CALL RABC(I|,FNAMA,ABIND)

IF (ABIND.EQ.?2 .OR.ABIND ,EQ.4) GU TO 130
iF (ITAPE.LE.1) GO TO 134

CALL RLINE(9,8,BUFF,1)

i=1

CALL RABC(I,FNAMB,ABIND)

IF (ABIND.EQ.2 ,OR., ABIND.EQ.4) GO TO 132

WRITE(LV,1066)
IC=1
IPOINSRTTFFCIC)
WRITE(LY,1067)
IC=1
KOD(1)=RTTFF(IC)

WRITEC(LY,1070)

IC=1

MTYP=RTIFF(IC)

Cov(1i,1)=0.

Cal.LL RMOVE(COV(1,1),1,C0V(Z2,1),4,iP#IP=-1)
IF (MTYP=~1) 66,62,66

DO 63 1=1,NP

Cov(i,ly=1.

GO TQ 68

C=1

DO 67 J=1,WHP

DO 67 1=1,NP
COV(J, 1)=RTTFFCIC)

WRITE(LYV,1075)
IC=1
MACO=RTTFF(IC)

WRITE(LV,1080)
IC=1

DO 70 |=1,NP
NACE)YSRTTFF(CIC)
WRITE(LV,1090)
[C=1

Ng 80 |=1,KNP
NBCH)=RTTFF(IC)

NARMAX=()

0o 86 1=1,NP
NAB=NACI)+NBC( )

IF (NAB-NABMAX) B86,86,84
MABMAXK=NAB

CONTINUE
MNARMAX=INABMAX#IP

WRITE(LY,1100)
IC=1

20 90 1=1,NP
BOCI)=RTTFFCIC)

WRITE(LY,1110)
C=1
POTAG=RITFFCIC)

INITIALIZE COVARIANCE MATRIX



PM(1,1,1)=PDIAG

PM(2,1,1)=0,

CALL RMOVE(PM(2,1,1),1,PM(3,1,1),1,IPH=1)

CALL RMOVE(PM(1,1,1):1,PM(Z2,2,1),1, IPM®|PMN=-|PM-1)
CALL RMOVE(PM(L,1,1),1,PM(1,1,2),1, |PM#*|PMe(IP=-1))

o R e

WRITE(LY,1112)
(C=1
ICONS=RTTFF(IC)
IF (ICONS.EQ,0) GO TO 120
WRITE(LV,1113)
00 110 J=1,NP
IC=1

110 JCONS(1,J)=RTTFF(IC)
WRITEC(LY,1114)
DO 114 J=1,NP
JF (JCONS(1,J).EQ.]) GO Tu 114
f1=JCONS (L, J)
DO 112 1=1,11
ic=1
JCONSCH+1, ) =RTTFF (IC)
IPCS=JCONS(1+1,J)

112 PMCIPOS, 1POS,JY=0,

114 CONT INUE

120 WRITE(LY,1120)
1C=1
ULIM=RTTFF(CIC)

WRTITE(LY,1125)
IC=1
INITI=RTTFF(IC)
IF CINITI) 96,96,92
92 DO 93 J=1,NP
WRITE(LV,1126)
IC=1
DO 93 1=1,NABMAX
93 T (L, J)=RTTFF(IC)
G0 TO 100
96 TM(1,1)=0.
CALL RMOVE(TM(1,1),1,TM(2,1),1, | TM#|P~-1)

1060 WRITE(LYV,1130)
IC=1
NSAMP=RYTFF(IC)
RL=RTTFF (IC)

WRITE(LY,1140)
IC=1
IPL=RTTFF(IC)
IPZ=RTTFF (IC)
GO TO 999

360 HWRITE(LV,1300)

1C=1

ICONT=RTTFF(IC)

GO TO (999,100,61,69,140,5%5,999,999,999), |CONT

999 RETURN
14010 FORMAT(1H1,'ORDER OF SYSTEM',/

1' NUMBER OF OUTPUTS (MUST BE THE SAME AS NUMBER OF INPUTS)')
1020 FORMAT (' NUMBER OF TIME DELAYS OF SYSTEM, KSYS(I)*')



1030
1040
1050
1060
1061

1065
1066
1067
1470

1075
1080

1090
1100
1110
1112
1113
1114

1120

1125

1126
1130
11470

13500

FORMAT (' NUMBER OF TIME DELAYS OF REGULATOR, KREG(I)')
FORMAT(' A-MATRIX POLYNOMIAL")

FORMAT(' B-MATRI|X POLYNOMIAL"'")

FORMAT(' C~MATRIX POLYNOMIAL"')

FORMAT(* iTAPE'/

15X,'0: ND DATA SAVEDR ON TAPE'/

15X,'1¢ DATA SAVED ON DT1v'/

15X, '2: DATA SAVED ON DT1 AND DT2')

FORMAT(" FILE NAME")

FORMAT(' IPOIN (EVERY [(POIN:TH POINT 1S SAVED ON TAPE)Y)
FORMAT (' NUMBER OF RECORDS IN THE FILE")

FORMAT(' COVARIANCE MATRIX FOR THE NOISE'/

15X, '1: UN]T MATRIX'/

15%,'2: SPECIAL MATRIX (TU BE TYPED IN ROWS)")
FORMAT(' ODD INTEGER FOR MNODI')

FORMAT(' REGULATOR:'/

15X, "WUMBER OF ALFA PARAMETERS!')

FORMAT(BX, 'NUMBER (OF BETA PARAMETERS')

FORMATC' BOCIY")

FORMAT(' PDIAG'/' (PDIAG<CU: NOQ CONTROL)Y")

FORMAT (' |CONS (NUMBER OF CONSTANT REGULATOR PARAMETERS) ')
FORMAT(' NUMBER OF CONSTANT PARAMETERS IN ROW 1, 2, +..sNP")
FORMAT(' TYPE JCONS POS{|{TIUONS OF CONSTANT REGULATOR '/
1' PARAMETERS IN T-VECTOR FQOR THE ROWS 1, 25, +s. sNP')
FORMAT(' LIMIT ON THE CONTROL SIGNAL'/

15X, '<0 DR =0 NO LIMITy

15X, '>0¢ LIMITY)

FORMATC(' INITIAL VALUES OF THE REGULATOR PARAMETERS!'/
15X, '0: ZEROES'/

15X, '1: SPECIAL")

FORMAT(' ELEMENTS OF NEXT COLUMN')

FORMAT (' NUMBER OF SAMPLE POINTS'/' RL'")

FORMAT(' I1P1'/

1" 1P2Y)

FORMAT (1H1,' CUNTINUATION?Y/

15X, %1 NEW INITIALIZATIONY/

15X, '2: CONTINUE THE SIMULATION'/

15X,'3: CONTINUE FROM COVAR|ANCE MATRIX'/

15X,'4: CONTINUE FROM REGULATUR'/

15X,'5: CONTINUE FROM PDIAGY/

15X, '6: COHNTINUE FROM |TAPE'/

18X,/

15%,'9: STOP")

END
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SUBROUTINE PRIMCIPRI)
IPR| = TYPE OF OPERATION

: PRINT INIT)AL VALUES
¢ PRINT SIMULATED DATA

AUTHOR: ULF HBORISSON 1973-11-20

COMMON YM(4,7),YSM(4,7),UMC4,10),EM(4,5),PM(16,16,4),TM(16,4),
NA(4),NB(4),Bu(4),KSYS(4),KREG(4),ASYS(4,4,4),B5Y5(4,4,4),
CSYS(4,4,4),N,NP,
EVEC(4),C0V(4,4),IL0G,MNOD,MACD,MAC,NABMAX,PD|AG, YSUM,
RL,ULIM,NSAMP, 1P1, P2, I CONT, |COUN,

[P 1Y, U, lE, IPM, ITM, | ABC, ICONS, JCONS(9,4),
FNAMA,FNAMB,Ww(20),BUFF(32),K0D(10), ITAPE, IPOIN

N A WY

IF (MNOD=-1) 6,4,6
WRITE(6,1005)

GO TO (10,200,300), (PRI
PRINT INITIAL VALUES
WRITE(6,1010) N,NP

WHRITE(6,1020) (KSYS(1),
WRITE(6,1030) (KREG(I

[ =1 NP)
)o'=leP)

WRITE(6,1040)

DO 20 K=1,N

WRITE(6,1050)

DO 20 J=1,NP

WRITE(H,1060) (ASYS(J, | ,K), 1=1,NP)

WRITE(6,2070)

DD 30 K=1,N

WRITE(6,1050)

D0 30 J=1,NP

WRITE(6,1060) (BSYS(J,Il,K),[1=1,NP)

WRITE(6,1080)

0 4¢ K=1,N

WRITE(6,1050)

DO 40 Jd=1,NP

WRITE(6,1060) (CSYS(J,i,K)»I=1,NP)

ARITE(6,1062) ITAPE

IF (ITAPE.EQ.U) GO TO 44
WRITE(6,1064) FNAMA,FNAMB
WRITE(6,1066) IPOIN,KOD(1)

WRITE(6,1090) MACO
WRITE(6,1095)

20 45 J=1,NP

WRITE(6,1060) (COV(J,1),1=1,NP)
WRITE(6,1100) (NACI), 1=1,NP)
WRITE(6,21410) (NBCi),I=1,8P)
WRITE(6,1120) (BOCI), 1=1,\P)
WRITE(6,11306) PDIAG
WRITE(6,1132) ICONS

IF (ICONS,EQ.,D) GU TO 48
WRITE(6,1134) (JCONS(1,J),4=1,NP)
WRITE(6,1140) RL



200
210
250

260

WRITE(6,1150) ULIM
WRITE(6,1160) NSAMP
WRITE(6,1170)

DO 50 J=1,NABMAX

WRITE(6,1510) (TM(J, 1), 1=1,NP)

GO TO 999
PRINT SIMULATED DATA

[F (ICOUN-IP1) 250,250,210

[F (MODCICOUN, IP2)) 999,250,999

WRITEC(6,1500) 1COUN,YSUM, (YM(CI,1),UMCI,1),1=1,NP)
DO 260 =1,NABMAX

WRITE(6,1510) (TMCi,J),J=1,NP)

GO 10 999

WRITE(6,1140) RL
GL TO 999

RETURN

FORMAT(' DECOMPOSITION OF COV IN SUBROUTINE MNODI HAS FAILED")
FORMAT(1H1,'ORDER OF SYSTEM: ', 11/

1" NUMBER OF OUTPUTS (INPUTS):D ', 12)

FORMAT(' TIiME DELAYS OF SYSTEM: ',817)

FORMAT(' TIME DELAYS OF REGULATOR: ',817)

FORMAT(//' PARAMEIERS OF THE SIMULATED SYSTEM'/

1' A-MATRIX POLYNOMIAL:')

FURMAT (1X)

FORMAT(8F10.3)

FORMAT (' ITAPE: ', 11)

FORMAT(' FILE NAMES: ',A5,5X,A5)

FORMAT(' [POINT ', 14,5X,'KOD(1)=",15)

FOURMAT(/' B=MATRIX POLYNOMJ|AL®)

FORMAT (/' C-MATRIX POLYNOMIAL®)

FORMAT(/" ODD INTEGER FOR ™MCNODI: ',14)

FORMAT(* COVARIANCE MATRIX FOR NOISE')

FORMAT(' NUMRER OF ALFA PARAMcZTERS: ',8(7)

FORMAT (' NUMBER OF BETA PARAMETERS: ',817)

FORMAT(' BOCI):',BF10.3)

FORMAT(' INITIAL VALUE OF O1AGONAL ELEMENT: ',F10,3)
FORMAT(' TOTAL NUMRER OF CONSTANT REGULATOR PARAMETERS:
1 ',12)

FORMAT (' NUMRER OF CONSTANT PARAMETERS N EACH ROW *,815)
FORMAT(' EXPONENTIAL WEIGHTING FACTOR:',F10.7)

FORMAT(* LIM|T ON CONTROL SIGNALS: ',F10.3)

FORMAT(* NUMBER OF SAMPLE POINTS: ', 16/7/)

FORMAT(' INITIAL VALUES OF REGULATOR PARAMETERS')

FOURMAT(1X, 15,2X,F10.0,4X,5(F6.2,1X,F6,2,4X)/
11X, 6(F6.2,1X,F6.2,4X))

FORMAT(8F11.3)

EnD
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SUBROUTINE SYSM

SIMULATES &4 MULTIVARIARBLE SYSTEM

YCIL,TI+A I, )Y (L, T=10+,  ,+AC0T,JyN)oY (I, T=-N)=
=BCI,J, 1) #UCT, T=K=1)+,, #3011, JyN)I#UCT, T=K=-N)+
+ECL,TY+CC1,Jd,L)%EC], T=1)+,,,+CCl,J,NI*EC],T=N)

YM IS ORGANIZED AS YSM |N STURM1
UM IS ORGANIZED AS IN STURM1

EM=MATR X OF PROCESS DISTURBANCES ORGANI|ZED AS FOLLOWS
EMCI,1)=EC),T=1), EM(I,2)=E(I,T=2), ETC., l=1,..45NP
RETURNED AS EM(I1,1)=ECI,T)Y, EM(I,2)=E(I,T-1), ETC,

AUTHOR: ULF BORISSON 1973-11-20

COMMON YM(4,7),YSM(4,7),UM(4,10),EM(4,5),PM(16,16,4),TM(16,4),
NA(4),NB(4),B0(4),KS5YS(4),KREG(4),ASYS(4,4,4),BSYS(4,4,4),
CSYS(4,4,4),N,NP,
EVEC(4),C0V{(4,4), I L0G,MNUD,MACO,MAC,NABMAX,PDIAG,YSUM,
RL,ULIM,NSAMP, |P1,1P2, ICOUNT, JCOUN,

I[P, 1Y, U, TE, IPM, I TM, | ABC, ICONS, JCONS(9,4),
FMNAMA,FNAME,W(20),BUFF(32),K00(18), ITAPE, IPQIN

N T DN

CALL RMOVE(EMCIP, IE=1),=1,EM(IP,1E),=1,IP®(1E-1))
CALL MWNODI(EVEC,COV,I1P,IP,MAC, ILOG,MNOD)

CALL RMOVE(EVEC(1),1,EM(1,1),1,NP)

CALL RMOVE(YM(IP,1Y=1),=1,YMCIP,I1Y),-1,IP=(1Y=-1))

DO 100 I1=1,NP

Yi(h,1)=EMCI,1)

DO 100 J=1,N

YO, 1)=YM(O),1)~-SCAPROCASYS(I1,1,J), 1ABC, YM(1,J+1),1,NP)+
1 SCAPRO(BSYS(1,1,J),ABC,UM(1,J+KSYS(I)),1,NP)

1 +SCAPRO(CSYSC(I1,1,J), ABC,EM(1,J+1),1,NP)

ReTURN
END
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SUBRROUT INE STURML(YSM,UM,TM,PM,RL,NP,NA,NB,K, IPDIM)

SELF TUNING REGULATOR FOR MULTIVARIABLE SYSTEMS

THIS VERSION HAS NO EXTRA T|Mt DELAY |IN THE REGULATOR
AUTHOR: ULF BOR|SSON 1573-11-20

THE ALGORITHM |S BASED ON THE MODEL

YCIX+ACT,J, 1) #Y(T=K=1)+,, . +ACI,J,NACI))#Y(T=-K=1-NAC|))=
SBOCI)# (U(T=K=1)+B(|,J,1)#U(T=K=2)+ ., . +8(1,J,NBCI))#U(T=K=-1~
=NR(])Y)+E(T)

YSM-MATRIX OF SCALED PROCESS OQUTPUTS QRGAN|ZED AS FOLLOWS
YSMOE,3)=Y L, Ty, YSMOI1,2)=Y(4,T=1),ETC.y 12135404 NP
RETURNED AS YSM(I1,1)=YSM(I,T),¥YSM(I1,2)=Y(1,T),
YSHMCI,3)=Y(1,2),YSM(1,4)=Y(],3),ETC,

Ur=-MATRIX OF PROCESS INPUTS QORGANIZED AS FOLLOWS
UMCT,10=U 0, T=2),UMC1,2)=UC1,T-2),ETCy,s 151444 .aNP
RETURNED AS UMC1,1)=UCI,T), UM(I,2)=UCI,T~2), ETC,

TH-MATRIX OF REGULATOR PARAMETERS ORGAN|)ZED AS FOLLOWS
ALFA(CL,1,1) K ALFA(NP,1,1)
ALFA(lePll) DR ALFA(NPlell)

ALFA(1,1,NACL)) .. ALFA(NP,1,NA(NP))
ALFACL,NPSNACLY), ALFA(NP,NP,NACNP))
BETAC(L,1,1) v o BETA(NP,1,1)
BETA(L,NP,1) ... BETA(NP,NP,1)

BETA(L,1,NB(1)), BETA(NP,1,NB(NP))
BETA(L,NP,NB(1)), BETACNP,NP,NB(NP))

DIMENSTON YSM(1,1),UM(1,1),TM(1,1),PM(1,1,1),NACL),NB(1),K(1)
COMMON/SLASK/ DUM(112),T(16),P(16,16),F1(64),DUMB(64)
ORGANIZE DATA FOR THE IDENTIFICATION ROUTINE

DU 50 1=1,NP

Kl=K(1)

NAT=NAC])
YINzYSHO],1)~Ud (] ,KI+1)
J=19

NG 10 Ja1=1,Nal

DO 106 JZ2=1,NP

JaJd+l

LaKl+1+J1
Fi(J)==YSM(J2,1.)

I[F (NBC1)) 40,40,20
NRI=NB(I)

DO 30 Ji=1,NB]|

N0 30 J2=1,NP

J=J+1

L=Ki+1+J1
FieJly=uUmoJz, L)

NPAZ (NACT) +NB (] ) ) #Ip
Cali RHOVECTM(L,1),1,T(1),1,NPA)
CALL RHOVE(PM(1,1,1),1,P(1,1),1,256)
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CALL RTLSIO(T,P,FI,YIN,NPa, [PDIM,RL,RES,DENOM)
CALL RMOVE(T(1),1,TM(1,1),1.,NPA)
CALL RHMOVE(P(1,1),1,PM(1,1,1),1,256)

REORGANIZE DATA FOR NEXT STEPR

FOR SIMPLICITY THE WHULE ARRAYS ARE SHIFTED IN THIS VERSION

CAlLL RMOVEC(YSM(4,6),-1,YSM(4,7),-1,24)
CALL RMOVE (UM(4,9),-1,UM(4,10),-1,36)

COMPUTE CONTROL SIGNAL

DU 104 I=1,NP

UkiCi,11=0.

J=0

NAT=WHACT)

DO 70 Jdi=1.,NA|

DO 70 J2=1,NP

J=Jd+1

UM, =UMCL, 1) +TM(J, I)8YSHM(J2,Jd1+1)
I[F (NBC1)) 100,100,800

NHE T =NB(1])

DO 90 Ji=1,Ne)

DO 90 J2=1,NP

J=J+]
UMCT,3)=UMCT, 1) =TM(J, 1) #UMIJ2,J1+1)
CONTINUE

RETURN

EnD



