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Introduction

As part of a continuing search for the ideal architecture for
performing the computations required to realize a non-linear filter, we
have developed software for various machines over the past ten years. A
description of the latest software is given in [1] , while [i] < S5
and [h] are useful for background information on the non-linear filter-
ing problem as well as comments about software efficiencies relgvant te
various machines.

We started our studies over 10 years ago using the CDC 6600 at the
Aerospace Corporation and Kirkland AFB, and continuing at Eglin AFB, see
[_Q] . At the Institute for Advanced Computation, we gained access to
the Illiac IV and at ICASE, Nasa Langley , the Star 100, see [2] . Access
to the Cray was obtained through Cray Research and later at NCAR. Exper-
iments on the AP120B array processor were possible because of the acquisition
of one here at USC used in conjunction with a PDP 11-55.

The purpose of this report is to document the current software, for
all these machines. In particular, we have found [2] , with the listings
of the 6600 and Star Codes, extremely useful in the past, although now
these listings are outdated. In particular, the assembly language coding
for the AP-120B involved extensive effort over a long time period and
should be documented so that others interested in similar problems, can

avoid the pain of developing the software from scratch.
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! PHASE DEMODULATION
b= CDC 6600 Code

The code shown in the following pages evolved through a number of
changes. It was most effected by the coding of the Star given in the next
section. The philosophy was; carry the two-dimensional density as a single
vector of array columns and break up the computation into a large number
of loops each small enough so that at least inner loops fit into the stack.
Using the CDC FTN Compiler Opt = 2, level 410 operating system this code

achieves .63 megaflops.
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A. TWO-DIMENSIONAL CDC-6600 PROGRAM

C <BUCYD>STAF.FUR; 1 4-¥0V-76 10:01:44 EDIT BY BUCY

A Ye v Ve L,

g OAOaANNNONNNNNNRN

PEOSRAY CYCLIC(INPUT=129,0UTPUT=129,TAPES=INPUT, TAPES=0UTPUT)
DESSCFIPTION OF INPUT PARAMETERS .

Y1RST,Y2EST - THE EXPEZCTED VALUE OF IRITIAL POSITION
ALP110 - STEADY STATE ERROP VARIANCE IN CEZICIBELS
DELF - THE RATIXO OF DELTA TO PILTER TINE CCHNSTANT
WZZC = THE CONTINUJUS DRIVING VARIANCE
1 HUX2 - ARE USED IN CYCLIC &ND PRCRE CKLY AND COUNT 7

NUMBER OP PARTITION POYNTS IN RECTANGULAR GRT
¥02 - THE TOTAL NUMBER OF POINTS (ESTINXATZS) IN EACH Sanp

DESCRIPTION CT DATA SET
DA A #LST BE PUNCHED IN THE FOL LOBI “G ORDER:
Y12$?,!2SS?,ALP1IO,DELF,QZLC,SU§1.NG£2.ROZ

ALL PTAL PARALETERS (YTEST THPU Q22T) HAVE K 10 SPACE FIE
ALL INTEGZF PARAMETERS (NUM! THRU X02) HAVE A S SPACE FIE
AND NUST BE IGHT JUSTIFIED TN THIEZR RESFECTIVE PIELDS.

SOMMENTS B g ’

TRE MAIU FLOY THRNYGH THE PROGFAN IS SHVEDRNTD BY KOUNT.
KOYST COUNTS TUHE POINTS IN RACHY PATEH. A BLOCR IS 2 SECTI
OF TUF PROGRAN TEAT H2S EO T2AUSFIAR 1Y 3] JIT BYICEPT
TH2Q4SCH COMNON.

T LR e T e R e R Y R R T e T e

COMXIN XIAT(129,5) ,XHAT(2)

cON2nN (2, ). P AR(Z 2) .25 (2,2) ,AN(?) ,F (2,2),PDTNY(2,2),
ePDYY2(2,2),PRF(2,2)

LOSICAL LI%W,d? :

COrxo% /RXN/ %iZZ(3), XuZ(2) .

- CCMMON /oy D727Z), JGAUSS, XZZZ(2)

cuenN%“ON /PR237 PI2,PI, ALP110 9ELF,222C,Y1E5T,Y2EST,

] A11,A22, CO“QT.DELT £TC,PIDLY, 9110 alt,ax,ca,azz
tt‘tttonautton-tttct&tttttt ST,\R'{' aL()Cf: 1 BEERISTIFREI TRt g nGd s d
CONTTNIE :

JGr5S=9

Y1iSv=0.0

Y2£567:0.9

ALTV10=~3.90

HEA T A |

222CH0,01 acTICeES
51 33 gs7 QUABITY

Nit*2-127 ga1s PAGE 15 B0 e 70 000

g3 1 ook 00

TF(TOF (%)) 2200,5 3




PHASE VARIABLES t
po 210 1=1,32 : 1

SIGHA (I)=PI*((2.*I-1.)/32.-1.) ]
COSY () =COS (SIGHA(I))
SINY (T) =STH (SIGHA(I)) :

S1(v)=COSY(I)/RDEL

210 &2(T)=STNY(I)/RDEL
PIASTE. RATE VARIABLES
pn 220 1=1,123

220 PST (T)=PIDEL*((2.*I-1.)/128.-1.)
SETUD THE TRANSPER MATRIX ,
PO 240 J=1,128 i
J1= (J-1) *32 f |
J2- (J3-1) *33 {
po 230 I=1,32
I1=J1#1+HMID (8A-(J-1) /4+1,32)
I2=32+I

230 Jus(r2y=11

200 JNS (J2+33)=JNS(J2+1) :
SETUP THE INTEPPOLATION VECTOFR
IN(1) =0.375 3
TN (2) =0.5625 4
IN(3)=0.375
IN(4)=9.125
TN (S) =TI¥% (1)
TH(F)=IN(2)
IN(TY=TN(I)
IN(SY=TN (L)
J=MOD (XTERN,Y)
DT 248 ¥=1,4

25 DESLI(T) =TN(I)
23 22 1=5,125,¢4
DNILI(T) =DELJT (I -8)

DILJI(i¢1)=DELJ (I-1)
DE[IJ(I+2) =DELY (I-2)

—e— T
T N R ST

b 290 DELJI(L+3)=DELI(I-)

i EVATUATE CONVOLNTIONN TIFNS A(T)
ro 290 I=1,NTETN

*TINP=T/123%.
TEVP=CONST*TENP*TEMP

&
A =2 é?
By
&
&
s

T

IF (TI¥P.GT.-U7) A(T)=3XP(TEMP)
138 CANTINUF
CINSTSICT TIS A PRAIORI DENSTITY
4 SXITV=1.0/(TIGPI*5)XT(A11#422))
CL=-".5/A22
AT=-".5/A11 ~
an 299 131,32 2
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J1=NSIZE32
J2=J1
po 60 X=1,NTERN
J1=J1+32
J2=32-32
TEAP=A(I)
e 60 J=1,809%
Ki=J1eJd
K2=J2+¢J)
AC JN(J)=JN (J) +TENP* (INA(KT) +INA(X2))
(o CUNULATE ROW SUMS
Po 80 1r=1,32
IV=T
TEND2=JN (T1)
po 70 J=1,127
; I1=T1+12
5 70 TEN22=TEMP2+JN(I1)
G TPOR (T)=TEMP2
C ACCIUHNMULATE ESTIMATES AND NORMALIZATION CONSTANT
CNCRN=TEIW (1) *SN1 (1)
SHAT=STNY (1) #CKOFNM
CHAT=COSY (1) *CXORY
20 85 1=2,32
TEH?Z=”50?(I)*SN1(I’
SHAT=SHAT+SINY(I) *TEUP2
CEAT=CHAT*COSY (I) *¥TEAP2
&85 CNORM=CHORI+TENP -
CHNAN=1,.0/CXO08"
SEr T=SHATECNOTY.
-ra.-?dl"‘“ﬂoa“

C TPANSFN? NORMALILZZED DEINSITT
ac e r=1,32 5
I1=I

“TuP2=S41(T) *CROIY

50 AT J=1,128

JN(T1)=TSXRPZ*JIN (T 1)
9% I1=I1+32

c r-rv"nva .
TRLF=SECOND(TT) =T
FZTUEN

C INITIALYE SAMPLE PATH BY TRANSFZ2TINS J0 T J3 2

196 IF (¥C.LE.D) GG To 290
=C 119 I=1,4095

11C 2% (I) =30 (1)
IETU’\ 69’
c INPAT IMNITTALIZATIONS FOR NONLINIE? TILTEF &
290 '.-".rz=:=1o & /
EmEDY =L, NSSORT (50.¢022) /PTDELD. % '
IF (ETETM.GT.NSIZR) NTRIN=NSTZE W
NSTZF22=NSTZE#32 R
NTE2%3I2=NTEPN®]2 %‘ﬁ?
NK2=%SIZE32+1 $§?
KJ1=KK2-NTZPHI2 A
NJ2=NGIST3266007-TFPY32 <¢& &
MNVI=¥VST7 33204097 3

WA R T R A R e




SUBROUTINE MNLF (NC,SANP,Z1,22,SHAT,CHAT,THLF)
INTEGER HC,SAMP ;
REAL Z1,Z2,SHAT,CHAT,THLP
INTEGER I,L1,3C,J1,32,K1,K2,KL,KHI, J1,%J2,5K1,5K2, ¥TERN,
1 NTERM3I2,NSIZE,NSIZE32
REAL A11,A22,CL,CNOPNY,CONST,C2, PI,PIDEL,Q22,5Y,7,TT,
1 YIFST,Y2EST,TENP, TEXDP1, TENP2
PEAL IN(9) ;
FEAL TROW (32)
REAL COSY (32),SINY(32),SH1(32),S51(32),52(32),.SIGAA(32)
REAL PSI(128),A(10) ,DELJI(129)
INTEGFR JNS (4224)
REAL JN(8096) ,JIK1(8096) ,J0(4095) ,INA (4756)
conioN /PROB/ TWOPI,PI,ALP110,DELF,Q022C,Y12ST,?Y2EST,
1 AY1,822,CONST,DEL, FTC,PIDEL,P110,RDEL,RX,2C,322
conMoN /NLFC/ NC,NT,NTERN,NTERN33,51,5S2,SIGMA,25I,A,CO0SY,
1 DELJ,JO,JNA,JNS,SINY
EQUIVALENCF (JN1(1),J¥A(321))
IF (SAiP.LE.O) GO TO 100
SET CLOCK
T=SECOND (T)
EVALUATE SENSOP TEFIS
ro 10 1=1,32
1C SN1(I)=EXP(Z1*S1 (L) +22#*S2(I))
FC?® THE INTERNPOLATED JN AND TUT IN JNI
J1=0
J2=0
e 30 T1=1,128
TEMP=DELJ (T)
po 20 a=1,32
K1=J1e3
KL=JXS5 (K1)
KH=JNS (K1+1)
TEXP1=JN (¥L)

K2=3J2+%
20 NV (K2)=TSUD 1+ TRADP* (IN(KH) -TERP 1)
J1=J1+232

IC J2=J2+12
EXPAHD INTECPPOLATED MATHAIX CN BOTH SIDES
J1=NJ1
J2=N32
¥1=\%1
K2=N%¥2
20 ¢ I=1,NTERH32
JNA (S1)=CVA (J2)
JNA(R 1) =INA (K?)
J'=J1’1
J2=J2+1
Ki1=gK1#1

LD 72=K2+1
CONVOLITIUIN
DO H5C I=1,6094%
J=I#+N8T7=32

S JH(T) =JINA(T)
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SUBROUTINE GAUYSS(JS,SD, Xti,X)
DINRENSION NST(2)

% COMMON /RN/ N1, N2, lC, TV, T2
; conioN /GN/ THWOPI, J, XR(2)
i IF (3} 0, 10, 20
! : 10 Ja=2
i TROPL=0. PATAN(1.) : -
z NST (1) =102943
: . NST(?) =135617

. XR (1) =3ANF (NST, 1)
i GO "0 135
; 20 GO TO (30,80), J

30 J=2

XR{1) =BANF (NST, D)
35 XR(2) =BANF (RST,0)
X 1=SQRT (ARS (-2. *ALOG (XR(1))))
xR (2) =THNPT*XR (2)
XR (1) =XT1*SIN(XR(2))
, X2 (2) =X 1#COS (XR(2))
| X=XR (1) *SD*X2a
RETUAN
un 3=
ASEPLAPSOOXS L L 2
TETURN ;
FuD

FHUNCTT Y DARNT (NS, d0DE)
DIMENSTON  NS(2), NC(2)
CON®ON /RN/ NV, WZ, %P, Ti, T2
DATA K1, 42/2u473u4, 153551/
‘ c YODNE=N §0 CONTINIZ, QTIHFRWISET PSSTAPT d1I7Tn
! C INTESGED2 Nnxyz NS(I)*Z"I-?H&S(?.)
1 IF (MODE) 10, 100, 10 %
10 X1=N5 (1)
K2=XS (2)
T1=2, 4% (- 18) 1
T2=2, ¢* (-35) i
% MP=2¢219
b 120 DO 200 T=1,2
GO T (110,127 ,1
110 K="2¢N2
GO Te 190
12C K=M1&N2+42*X14%D
100 gD=¥/MP
200 XC (T)=¥-KDe¥D
N 1= (2)
5 ; K2=rC (1)
Yy i=p1\
vu2=1'2
CANTI XN IATIeXE2eT)
TRTIRAN

END

=

(s
e
.

¢

AR R

4
¥ ‘
A% e S

X
~
3

~
i
-

e

¥

3

s w!‘..‘f,‘u'._ >

v A '.,‘ e ’
R L S R L
o o o e ek




At

i,
o

s

i

H=N02-30
SUMP=SUNP/H
SUNC=SUNC/H |
XNSAMP=NSAMP 1
XAA=XNGAMPr1.0 . }J
SUMPI=(STMP+XNSANDP*SUNPY) /Y2 : |
DSUMPI=ALOG10 (SUNRT) =10,
BRITE {56, 1509)
1508 FCRYAT(*0*,5X,*NONLINZAR CYCLIC ESTINATOZ*)
WRITE (A, 1511)SUME1,DSUIPY
1511 FOPHAT (*0*,*AVERAGE STATISTICAL VARIANCZI =*,12E13.6, 19X,
* *AVLPAGE COMPUTED VARIANCE =%,1PF13.6//) |
sunPr=0.9 i
SHNC=0.9
po 1601 T=31,%02
XD=ABS (XDAT (I, 1) -XCAT (I,4))
1698 CONTINUEZ
IF(XN.GT.PI) GO 7O 1699
: GO T2 1709
1699 X2=XD-212
GO TH 1698
1799 SUME= (XD) #®2+SHY2
SBUC=XDAT (I,5) +50HC
1€C1 CONTINYZ
SuUMr=54542/4 % :
SU4C=531C/H
STMP2=(SYNP+XNSANP*STINP2) /XAA
DSUNP2=ALI510(S114P2) =19,
4RITE (A, 1507) .
(STa PORIMNT(*I*,5X, ¢ 0-"TUZIZED ¥-3 FILTEZ=)
WPTTZ(5,1511)SUPP2, 037402
NSANP=LSAADH]
IF(ISASP. 2. N3) 50 T2 2200
ISAYD=TISAMND+ 1
(e o A 5
BREFLELCRIREEERP RSB L LT oE LGS ERD BLocs 3 TR A RS AN E L I e
200 WRTTF (A, 2201) .-
291 FCRAMT (#0%,80),sN0F%AL CONPLETTCN®)
STNT
END

by’
m;s;;cl Isg -
r'""u&;éyuhry ;
- m Dbcm% ’

-




88 X1PF=X1FP-PI2
GO TO 34
89 X1FF=X1FF +PI2
GO TO R4
30 CONTINNUE
YF(ARS (CXHAT) .GT.XLIN) LIMNL=LINNL+1
IF(ANNS(XV1FF).GT.XLIN)LINKB=LINKRB+1 , .
SIPPS PP SRR e RaRdsb st DPPREDICTOL UPDATE F34+33593 2308020 svs
XEATT-XUAT (1) + DELT*XHAT (2)
XHATD=XHAT (2)
XDAT (KOUNT,U) =XHAT (1)
XLAT (KOUNT,5) =PNF (1, 1)
X 120n=x1
1348 CONTINYE
IF(X1MOD.CT.PI) GO TO 188
IF(Y1MOD.LT.~PI) GO TO 18RS
GO0 TO 190
188 X1MOD=X 140D-PI2
GO TO 184 .
189 X1%0D=X1%0D*PI2
GC TO 194
177 CCNTTNIE
IKRSLP=0 _ | R L s PRl
¥ 1F2=ABS (XHAT (1)-X1) f
339 IF(YIF2.5T.PI) 6D TO 60
GC TO 341
3120 CONTINUE
XIP2=X172-P12
IFRSLD = IKBSLP+1
30 TO 339
361 COUTINAZ
TARLT=ABS (X1FT-X112D)
ERFNL=AAS (CXHAT—-X1>0D)
IF(EPPLF.GT.PI) ERPLF=ARS (EZRLF -PI2)
IF(Sr2NL.GT. FI) ERAML=205 (FRRANL-PT2)
EZROF=ABS (X 1M0D-CX4AT)
W2I™E(h,201) XOUNT, XDAT (KOGNT, 1) , X1%3D,XDAT(¥CiINT,2) ,21,22, (XD2T T
* (KCUET,T) ,¥=3,5) -
E 231 FORNAT(#0%,I3,1X,1P3EIL.A,4Y, 1P2E14.5,8Y, 1232 13.4 )
3 TF(ECUNT. Q. N02) GO TO 505
3 KOUNT=KOUNT + 1
. GO Te 450
& S0S CONTINUE
syrp=0.9 ”
sSUNC=9.0
; DO 1501 I=31,502
: X2=ABS {XDAT(I,1) -¥CAT(I,2))
3 113 CONTINUE
IP(XD.GT.PI) G2 TC 1499
L ¢ ™0 1500 '
E 13 1699 X0=¥n-pPI12
e GO TO 1493
¥ 1500 SGMD= (XN) *#2+SNYP
7 SUMT=XDAT (I, 1) ¢SUMC

1571 canTIves

(8]




DEV3= SQRT(R11)
CALI. GAUISS (JSEPD,DEV1,71EST,X1)
KOUNT=1
XDAT (KOUNT, 1) =X 1
CALL GAUSS!{JSEED,DEV2,Y2FST, ¥2)
CALL GAUSS (JSEED,DEV3,COS(X1),21) :
CALL GAUSS (JSFED,DEV1,5IN(X1),Z2)
PEVQ2= ST (022)
R=%11 3
WRTTE (6, 1509) ;
205 FO2YAT(*0*,8X,*FOSIT.*,5X,*POSIT. ¥CD 2 2I*,2X,*EST. PISIT.#*,9X,
**71 AUD 72%,19%,*CYCLIC LOSS*,5X,%* K-B BST. AND P11%)
GO T0 4790
I SSEFPEEZEASER A AR R R RS PR RS END BLOCE 1 EEPEINIPISIRT RN INPIRINS 3
ISEEES TS ES SRR AR ER EAR R R R START BLOCK 2 I AL EEREREETEE EFERFELY N
S0 CONTINUE
X1=X1 + X2*DELT
XDAT (FONUNT, 1)=X1
CALL GAUSS(JSEED,DEVQ2,X2,%x2)
CALL GAUSS (JSFEC,DEV3,COS(X1),21)
CALl] GAUSS(JSEED,DEV3,SIN(X1),Z2) ‘
I A EEE S FEEE SRR AR P L REICCATI ?,Ql;_."’i‘{()}l UnppsTe LIS rTRYSEROSRS S
POUMY (1,1)= (P* (PN (1, 1) +2.0%Pi (1,2)*DELT) -4 (3,2) **2vDE1S5) #n3y
* &+ PN(2,2)*DILSQ
PPUEY (1,2)=PK (1,2) * (k=PN {1,2) *DELT) *DE& & PN(2,2) *DZLT :
PRUMY (2,2)=-DPLi(1,2) **27*DEN + PN (2,2) + Q(2,2)
Py (1, 1)=PDUNY (1,1)
: PU(1,2)=Pdu4Y(1,2)
b | PN (2,2}=PDu1y (2
k| : PN (2,1)=PN{1,?)

DEN =1.0/7(PN(1,1) + R)
Setet et anubr et bt risasass  PHD BLIOSY 2 A3 ¢xx3dseIscssaserhpans

' < R PE RO NP RS LA N RAXESuERY  STAFT JLOCK 3 *#- 238 rwxesr2asssurws.
U CONTINUE
CALL NLF(1,1,21,
“2ITE (6, 3607) T
! SGIT FOPYAT(F10.5)
E Cy¥AT = ATAM2(SHAT,CHAT)
‘ 3167 PLO3S=2.0%(1.06-50RT (SHAT**2+CHAT**2))
YDAT (KOUNT,2) =CXHAT
XDAT (KOUNT,3) =PLOSS
¢ a¥F (1, 1)=28 (1, 1) *R*DEY
E DNF(1,2) =N (1,2) “R*DEXN
BNE(2,1) =PEF (1,2)
PNF (2,2)=PN(2,2) - Pl(1,2)**2%0EN
&*‘C##.#"8.*‘3.*.’&**‘&###*’ ?IL’“E:‘ 'J{'DA'!‘E a2k QQ#'O*C&#.*'*'*'*:
SINF1=STH (XHATT)
CO5T1:COS (XHA™ 1)
th\(1)~¥"A*1+W"“*( PN (1, 1)#<rvr1*71*"u(1 1) *CCST1222)
XUAT (D) = XiAT? #DEM® (PR (1,2) $SINFI*Z14D3 (1,2)*C05F1222)
o Y1FF=XHAT (1)
gy A CONTINUE
= IE(XIFR.GT.RT) 6O TO 23
el IF(YIFF.LT.~PI) %0 TI 19
ce TO on

THIS PAGK LS BEST QUALITY PRAGTAGASLA
B0M COPY PNSNGASHED 10 D00

nn

(3}

22,5437 ,CHAT, THLF)
LT
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S  CONTINGE
WRITE(6,651) Y1BST,Y2EST,ALP110,DRLF,Q22C,NU1,NUN2, NO2
651 FORMAT(* *,*# CYCLIC INPUT#*,4X,5P10.5,3I5)
P110=10.%% (ALP110/10.)
Q2=022C** (. 25)
RX= (P 110/ (SQRT (2.0) *QQ) ) ** (4.0/3.0)
FTC=SQRT (2.0)* RX** (.25) /QC
DELT= DELF*FTC
Q22=022C*DELT
P11=3X/DELT
P220=P110#S28T (Q22C/RX)
ISANP=1
NSAMP=0
SUHP1=0.0
308P2=0.0
CONTINUR
AN1=10.%s((ALP110+1.4) /10.)
A22= P220
KOUNT=1
DELSQ=DELT**2
PI=3. 1615926536 P
PI?=2.0%PI :
PIDLT=PI/DELT : ¢
CONST==2.0%PIDLT*2TDLT/Q22
2INV=1.0/7T
PI2DLT=2.0*PIDLT
U1=NCM
U2=EK2
XLI®=,75#P]
LINYL=D
LINK3=)
S(1,1)=0.0
(2, 2)=022
A=DELT*PINV*SQRT (10.0%Q22)
TA=A+0.5
IY2=12/PI2RLT*533T(59.0%022) + .5
. CALL NLF(0,C,21,22,S4AT,ZHAT,TNLF)
11 CALZ FLF (1,C,Z1,22,SHAT,CUAT,TNLF)
YHAT (1) =Y 1357
XYAT (2) =Y2RST ~ '
Xi#ATI=YIRST
XHAT2=Y2E5T
EN(1, M) =2N
EN (2,2) =122
PN (1,2 =0.

EN(2,1) =0. .

=211 “,gﬂ
DaAV1I= SORT(A11) ﬁﬂﬁs
PEN=1.0/(2(1,1) +R) ot s
F(1,1)=1.0 Qo0

)
F(1,2)=DELT .‘:ﬁsoﬂ
F(2,1)=0. (g
g, R L

F(2,2)=1.0 S ot
DEVIE SQRT (A22) g

n
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| =2 Star 100 Code

This code was developed by keeping in mind that Star is efficient
on long vectors and has a large memory bandwidth, consequently the density
was carried as a long vector with extra elements carried in the vector to
eliminate the need for modular arithmetic. Al) operations were viewed as
column oriented and assembly listing with loop timing were used to iteratively
improve the code. Star Fortran is standard Fortran with added vector in-
structions such as VGATHER, VSUM, etc. The CDC Star Fortran manual will
be helpful in understanding the resulting code. Writing this code and
tailoring it to the Star strengths provided much insight into our problem
and produced significant improvements on code for the other machines. In

particular it is strange that coding for the Illiac had little fallout

for other machine coding. The code achieved 16 megaflops.
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FORTRAN R1.2 CYCLE 115P2 O=8 SOURCE LISTING 1339 HRS. 31MAYT7:
00001 PROGRAM MAIN(INPUT,OUTPUT, TAPES=INPUT,TA?ES=0UTPUT)
C SAMPLE PATH VARIABLES
© 00002 REAL SX1(130),SCHAT(130)sSSHAT(130),Sx1HATNL(130),SERRNL(130),
1 TNLF(130)sSPLUSSNL(130),SX1IHATPL(130),ScRRPL(130),SP11IPL(130)
C CUMULATIVE SAMPLE PATH VARIABLES
00003 REAL CERRNL(130),CESQNL(130)»CEVARNL(130),CDBNL(130),CCSNLC(L30)
00004 REAL CERRPL(130)»CESQPL(130)»CEVARPL(13C),CDBPLIL130),CCSPL(130)
C MONTE CARLO SUMMARY STATISTICS
00005 REAL XERRNL»XESQONL s XEVARNL » XDBNL 9 XCSNL»
1 XERRPL» XESQPL, XEVARPL, XDBPL» XCSPL
C SINGLE SAMPLE VARIABLES
00006 REAL CHAT,SHAT,X1HAT,P11,X1,21,22
C CONSTANTS
00007 REAL CS(130),0BEPS,EPS(130),TWOPI,ZERT(13D),0ONE(130),PI2(130) !
C WORKING VARIABLES :
00008 INTEGER I»JdsKyl :
00009 REAL T, TEMP(130)
00010 LOGICAL PATH,CUMPATH ’
20011 BIT BT(130)
C PROBLEM SETUP VARIABLES
00012 REAL ALP110,DELF,Q22C,Y1EST,Y2EST
00013 INTEGER NMCyNSAMP,MD» ND
C DERIVED PROBLENM CONSTANTS
00014 REAL All1,A22,CONST,OELsFTCHoPI»PIDEL,P110»DELIRX»QQ,Q22
C PROSLEM COMMCN
00015 COMMON /PROB/ TWwOPI,PI,ALP110,DELF,G22C,Y1EST,Y2ESTy»ALllrA22)
1 CONST,DEL,FTC,PIDEL,PL110,RDEL,RX,Q0,C22,MD,ND
C
C
00016 WRITE(65991)
00017 991 FIRMAT(" FILT2NN, VERSION &-22')
C SET PRINTOUT CONTROL
. 00018 PATH=, TRUE.
! C REAOD INPUT PARAMETERS
! 00020 10 READ (5,5000,END=500) Y1EST,YREST,ALP110,0ELF»Q22CHNMCyNSAMP, MD
i 00021 5000 FORMAT(5€E1G.45315)
C COMPUTE THE CONSTANMTS
00022 MD=(MD/2)*2
006023 IF (MDeLTo20) MD=32
. €002¢4 IF (MDeGTe64) MD=32
00025 ND=4*MO
0026 PI=4,0%ATAN(1.0)
0027 TwOPI=2.0%PI
* 60026 Pl1O% 0e?*(ALPL110/19.)

13

gy © (A NI
A R A
(bl b




i
f
FORTRAN R1.2 CYCLE 115P2 0=8 SUCURCE LISTING 13.39 HRS. 31MAY7 E
c0029 Q0=Q22C**(.2Y) 5
00030 RX=s(PL1O/(SQRT(2.,0)%QQ))**(4,0/3.,0)
00031 FTC=aSART(2.0)*RX*%(,25)/Qu ‘
00032 DEL=DELF*FTC (4
00033 Q22=Q22C*DEL .
00034 PIDEL=PI/DEL
00035 |RDEL=RX/DEL
00036 ‘AlLl=10.,0%*((ALP110¢144)7104)
00037 (A2222,0%P110/(FTC*FTC)
c0038 CONST=<-2,0%PIDEL*PIDEL/C22
00039 CS(1;1L30)20.75%21
00040 PI2(1;130)aTWOPI
00041 ZERO(13130)=0,
00042 EPS(13130)=1.E-50
00043 DBEPS=ALOGL1O(EPS(1)) ]
00044 ONE(1;130)=1, 3
i c INITIALIZE CUMULATIVE SAMPLE PATH VARIABLES
b 00045 CERRNL(1;13C)=0.
00046 CESQANL(13130)=0.
00047 CCSNL(15130)=0. -
y 00048 CERRPL(1;130)=0. 3
: 00049 CESQPL(1;3130)=0. ]
A 00050 CCSPL(1313C)s0, ’
C PRINTUQUT PRUBLEM PARAMETERS ‘
3 00051 WRITE (6,6000) NMCyNSAMP,ALPL10,DELF»Q22C»YL1EST,Y2EST, i
3 1 Pl10sQQyRX»FTCHyDELGCR22yPIDELYRDELYALL»A22yCONSTH»CSI(1) a
g 00052 6000 FUORMAT(1H1,31X,18HPROBLEM PARAMETERS/
4 1 IHO» 11X» 9HPARAMETER) 6X» SHVALUE» 11Xy QHPARAMETER,
2 6X9» SHVALUE/1HO»14X93HNMC»9Xs» 149 14Xs SHNSAMP,8Xy [4/
3 13X, 6HALP110s3XsE15.898Xp4HDELF»&XsELS.8/
4 LeX94HQ22C 94X sEL5e 88Xy SHYLEST,3XsEL1548/
5 14Xy 5HY2EST»3XsEL5.8,8Xy4HPL10,4X0EL1Se8/
6 15Xs2HQQ»5XsEL15e89INp2HRX» 5X»EL548/
7 15Xy 3HFTCy@X9ELS5e399X»3HDELs ¢X»EL5-8/
(] 15Xy 3HQ22,4X»EL1S5e 896Xy SHPIDEL» 3XsELS5e8/
9 LeX s 4HRDEL»&XsEL1Ye399Xp3HALLs4XsELD6B/
l A 15X23HA2254XsEL1548s3X» SHCONST»3XyEL15.8/7
i B 15X92HCS»5XsEL1548)
C BEGIN THE MONTE CARLU PROCESS
C INITIALIZATION OF THE SUBROUTINES
00353 CALL STATE(OyUyXx1lyZlsZ2)
00054 CALL NLF(0»0504»04s SHAT,CHAT»T)
C MONTc CARLU LOOP
| 00055 DO 200 Ks=1,NMC
! C INITIALIZATION CF SAMPLE PATH VARIABLES
B‘
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FORTRAN R1.2 CYCLE 115P2 G=8 SOURCE LISTING 13.39 HRS. 31MAY?
00056 CALL STATE(K»O0sX1521522)
00057 CALL NLF(Ks»0y2Z1s225SHATSCHAT,T)
00058 CALL PLL(K»O0»Z1s22,X1HAT,P11)
C SAMPLE PATH LOOP
00059 DO 100 J=1,NSAMP
00060 CALL STATE(K»JsX1sZ1s22)
00061 CALL NLF(KsJp21sZ25SHATSCHAT,T)
00062 CALL PLL(KsJs2Z1s225X1HAT,P11) §
C STORE THE SAMPLE VARIABLES
00063 SX1(J)=xl
00064 SSHAT (J)=sSHAT
00065 SCHAT (J) =sCHAT
00066 TNLF(J) =T
00067 SXLHATPL(J)=X1HAT
00068 100 SPL1PL(J)=P1l
¢ VECTOR ACCUMULATE THE SAMPLE PATH AVERAGES
00069 SXIHATNL(1;130)=VATAN2(SSHAT(13130),SCHAT(13130);
1  SXLHATNL(1;130)) !
00070 SERRNL(13130)=SX1(1;130)=SX1HATNL(1;130)
00071 CALL MOD2PI(SERRNL) |
00072 SPLUSSNL(1;130)sSSHAT(13130)¢SSHAT(1;130)+SCHAT(13130)% |
1  SCHAT(1;130) 4
00073 SPLOSSNL(1;130)22.0%(1eC-VSQRT(SPLCSSNL(13130);SPLAOSSNL(1;130)))
00074 CERRNL(1;130)sVAVG(CERRNL(13130),SERRNL(13130),K;CERRNL(1;130))
: 00075 TEMP(1;13C)sSERRNL(1;130)*SERRNL(1;130)
3 00076 CESQANL(1;130)=VAVG(CESQNL(13130),TEMP(1;130),K;CESANL(1;130))
3 00077 IF (K.LE.1) GO TO 110
! 00078 CEVARNL(1;130)CESQANL (13130)=CERRNL (1;130)%CERRNL(1;130)
. 00079 BT(15130)=(CEVARNL(1;130)sLECEPS(1;130))
| 00080 CEVARNL(1;130)=GBVMASK(EPS(1313C)»CEVARNL(13130),8T(1;130);
: 1 CEVARML(1;130))
; 00081 COBNL(13130)eVALGGLOCCEVARNL(1;13C);COBNL(L3130))
: 60082 COBNL(13130)=10.,0%CDBNL(1;130)
00083 110 BT(13130)s(SERRNL(13130).6T.CS(1;130))
E: 00084 TEMP(1;3130)=QB8VMASK(ONE(13130)»ZERG(1;130),8T(1;5130);
3 1  TEMP(1;130))
] 00085 CCSNL(13130)sVAVG(CCSNL (131300, TEMP(1;130),K3CCSNL(L3130))
00086 SERRPL(13130)=Sx1(1;130)=SX1HATPL(1;130)
3 00087 CALL MOD2PI(SERRPL)
; 00088 CERRPL(1;130)sVAVG(CERRPL(L;130),3ERRPLIL;130),K;CERRPLIL;130))
00089 TEMP(1;130)sSERRPL(1;130)*SERRPL(L;130)
00090 CESAPL(1;130)sVAVGICESQPL(L;L30)»TEMP(L;3139),K;CESAPLIL;130))
00091 IF (KeLEsl) GU TO 120
. 00092 CEVARPL(1;130)sCESQPL(1;130)-CERKRPL(1;130)*CERRPL(1;130)
: c0093 bT(l;130)=(CEVARPL(13130)elcecPS(i;130))
%
&
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FORTRAN R1.2 CYCLE 115P2 O=8 SUJURCE LISTING 13.39 HRS. 31MAY7
00094 CEVARPL(1;130)=Q8VMASK(EPS(13130)sCEVARPL(2;130),3T(1;130); ,
1 CEVARPL(1;130)) e |
00095 CD3PL(1;130)=VALOGLO(CEVARPL(1;130);CDBPL(1;130)) I
00096 C0BPL(13130)=10.0%CDOBPL(15130)
00097 120 BT(1;130)=(SERRPL(15130)46T.CS(1;130))
00098 TEMP(1513C)=CBVMASK(ONE(15130),ZERG(1;130),37(1;130);
1 TEMP(1;130))
00099 CCSPL(15130)=VAVG(CCSPL(15130), TEMP(1;130),K;CCSPL(1;130))
00100 IF (PATH.AND.(K.EQ.,1 1)) GO TO 130
00101 GO TO 200
C PRINT SAMPLE PATH VARIABLES
00102 130 WRITE (6,6010)

00103 6010 FORMAT(1H1,36X»21HSAMPLE PATH VARIABLES/
1 38Xs19H(FIRST SAMPLE PATH)/)

00104 WRITE (6,6011)
00105 6011 FORMAT(/18X,9HSX1~- 26X)
1 36H PHASE VARIABLES ’
2 20Xs1HI» 13Xy 11HSX1(I) »BXs 13HSX1(I+1) /)
00106 WRITE(656100)((I,SX1CI)sSX1CI+1)),121,129,2)
00107 WRITE (656012)
00108 6012 FORMAT(/1EX,9HSSHAT- 26Xy
1 364 SIN(SX1l) ESTIMATES /
: 2 20X 1HI» 13X, 11ASSHAT(I) 28X, 13HSSHAT(I+1) /)
: 00109 WRITE(656100)((I,SSHAT(I),SSHAT(I41)),121,129,2)
3 20110 WRITE (656013)
E 00111 6013 FORMAT(/18X,9HSCHAT=- 26X,
] 1 36H COS(SX1) ESTIMAT:S /
4 2 20X 1HI» 13X, L1HSCHAT(I) »8Xs 13HSCHAT(I+1) /)
1 00112 WRITE(656100) ((IsSCHAT(I)»SCHAT(I+1)),121,129,2)
00113 WRITE (6,601¢)
C0ll4 6014 FORMAT(/18X,9HSXLIHATNL=- 26X,
1 36H NONLINEAR ESTIMATES /
2 20Xs1H1,13X, L1ASXIHATNL(I) 28Xy 13HSYIHATNL(I+1) /)
00115 WRITE(656100)((IsSXIHATNL(I)y SXIHATNL(I*1)),[=1,129,2)
, 20116 WRITE (6,6015)
L 00117 6015 FORMAT(/18X»,9HSERRNL=- »6X>»
- 1 364 NONLINEAR ERRURS /
i 2 20X, 1HI» 13X, L1HSERRNL(I) »BXs 13HSERANL(I+L) 1)
i 00118 WRITE(656100)((IsSERRNLII),SEPRNLII*1))»1215129,2)
20119 WRITE (65,6016)
00120 6016 FCRMAT(/18X,9HSPLOSSNL= 26X, 4
1 364 NONLINEAR PLOSS FUNCTION /
2 20X 1HI,» 13X 11HSPLISSNLI(]) 28X, 1345PL0OSSANL(I+]) /)
3 00121 WRITE(656100)((IsSPLOSSNLCI),SPLOSSNL(I+1)),51=1,129,2)
: d0122 WRITE (6,6017) Y -
2P
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FORTRAN R1.2 CYCLE 115P2 0=8 SCURCE LISTING 13.39 HRS. 31MAY?7
00123 6017 FORMAT(/18X,9HTNLF- 26X
1 36H NONLINEAR EXECUTION TIMES /
2 20X, 1HI,13X,11HTNLF(I) 2EX, 13HTNLF (I +1) 1)
00124 WRITE(6,6100) ((I,TNLF(I)sTNLF(I+1))s121,129,2)
00125 WRITE (6,6018)
00126 6018 FORMAT(/18X,9HSX1HATPL- 26X,
- 1 364 PHASE LOCK LOOP ESTIMATES /

N 2 20Xs1HI,13X,11HSXLHATPL(I) »6Xs L134SXIHATPL(I+1) /)
c0127 KRITE(65,6100) ((I,SXIHATPLII)sSXIHATPL(I+1)),1%15129,2)
00128 WRITE (65,6019)

00129 6019 FORMAT(/18X,9HSERRPL- 2EXy

1 3oH PHASE LOCK LOOP ERRORS /

2 20X»1HI»13X,11HSERRPL(I) 28X s L3HSERRPL(I+1) /N
00130 WRITE(656100) ((I,SERRPL(I))SERRPL(I+1))s1215129,2)
00131 WRITE (6,6020)
00132 6020 FORMAT(/18X, 9HSP11PL- »6X)»

1 364P11 FROM PHASE LOCK RICATTI EQUATION /

2 20X, 1HI»13X,11HSPLLPL(I) »8X»13HSPL1PLII+1) N
00133 WRITE(656100) ((I,SPLIPL(I),SPL11PL(I+1)),1=1,129,2)
00134 200 CONTINUE

- PRINT CUMULATIVE SAMPLE PATH VARIABLES

00135 IF (CUMPATH.AND. (NMC.GT.1)) GO TO 310
00136 60 TO 400
00137 310 WRITE (6,6030)
00138 6030 FORMAT(1H1,30X,32HCUMULATIVE SAMPLE PATH VARIABLES /)
00139 WRITE (656031)
00140 6031 FORMAT(/18X,9HCERRNL=- »6X s

1 36H CUMULATIVE NONLINEAR ERKOXS /

2 20X»1HI,13X,11HCERRNL(I) »8X,13ACERRNLEI#1) /)
00141 WRITE (6,6100)((1,CERRNL(I)SCERRNL(E+1)),1e1,129,2)
00142 WRITE (6,6032)
00143 6032 FORMAT(/18XsSHCERRPL= »6X s

1 36HCUMULATIVE PHASE LOCK ERRORS /

2 20X, 1HI»13Xs11HCERRPL(I) »86X»13nCERFPLITI*L) /)
00144 WRITE (656100)((I,CERRPL(I),CERRPLII+1))s121,129,2)
00145 WRITE (656033)
00146 6033 FORMAT(/18X, 9HCESQNL~ »6X s

1 36HCUMULATIVE NONLINEAR SQUARED ERRCRS /

2 20Xs1HI,13X,11HCESANL(I) »BX,13HCESANLEI+1) /)
00147 WRITE (6,6200)((I,CESAQNLII)»CESGNL(I+1))5121,129,2)
00148 WRITE (656034)
00149 6034 FORMAT(/18X,9HCESGLPL~- »6X )

1 36HCUMULATIVE PHASE LOCK SQUAREL ERRCRS ’

6ol50

2 20X91HI 13X, 11IHCESQPL(I) B8Ry 12HCESQPLII+L) /)
WhITE (65610C)( (I, CESUPLUIDISCESCPL(I*i))r»I=21,129,2)
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FORTRAN R1+2 CYCLE 115P2 0=8 SCURCE LISTING 13.39 HRS. 31MAY
00151 WRITE (6,6035)
00152 6035 FORMAT(/18X,9HCEVARNL~ 26Xy
1  36HCUMULATIVE NONLINEAR ERROR VARIANCE /
2  23X»1HI,13X,11HCEVARNL(I) 58X, 13HCEVARNL(I+1) /) i
00153 WRITE (656100)((I,CEVARNL(I),CEVARNL(I+1)),121,129,2)
00154 WRITE (6,6036)
00155 6036 FORMAT(/18X,9HCEVARPL~- 26Xy
1 36HCUMULATIVE PHASE LOCK ERRUR VARIANCE /
2 20Xs1HI»13Xs11HCEVARPLI(I) »8Xs13HCEVARPL(I+1) /)
: 00156 WRITE (656100)((I,CEVARPL(I),CEVARPL(I+1)),1=1,129,2)
| 00157 WRITE (65€037)
: 00158 6037 FORMAT(/18X,9HCDBNL=- 26Xy
: 1 36HCUMULATIVE NONLINEAR ERROR DECIBELS /
( 2  20X»1HI»13X,11HCDBNL(I) »9%»13HCOBNL (I +1) /)
00159 WRITE (656100)((I,COBNL(I),CO3NL(I*+1)),121,5129,2) 4
00160 WRITE (656038) ;
00161 6038 FORMAT(/18X»9HCDBPL- »6X
1 36HCUMULATIVE PHASE LOCK ERRCR DECISELS / f
2 20X,1HI»13X,11HCDBPLI(I) »8X,13HCO3PL(I+1) /)
00162 WRITE (656100)((I,CDBPL(I)»COBPL(I+1))sI215,129,2)
00163 WRITE (656039)
00164 6039 FORMAT(/18X,9HCCSNL- 26X,
R 1  36HCUMULATIVE NONLINEAR CYCLE SLIPS /
¥ 2 20X»1HI» 13Xs L1HCCSNL(I) 28X, 13HCCSNLLI+Y) 7 /)
Y 00165 WRITE (656100)((I»CCSNLCI),CCSNL(I+1)),1=1,129,2)
: 00166 WRITE (65,6040)
] 00167 6040 FORMAT(/18X,9HCCSPL- 26Xy
1 36HCUMJLATIVE PHASE LOCK CYCLE SLIPS /
] 2  20X,1HI,»13X,1LHCCSPL(I) 23X, 13HCCSPL(I+1) /)
2 00168 WRITE (65,6100)((I»CCSPLI),CCSPLII*+1)),121,5129,2)
¢ COMPUTE THE MUNTE CARLO AVERGES
00169 400 IF (NSAMP.LE.30) GO TO 10
00170 I=NSAMP=-30
. 00171 T=1
00172 XERRNL=UBSSUM(CERRNL(3L1;1))/T
00173 XESINL=0B8SSUM(CESQNL(31;I))/T
. 00174 XCSNL=Q8SSUMICCSNLI31;1))/T
. 00175 XERRPL=QBSSUM(CERRPL(31;1))/T
' 00176 XESQPL=QB8SSUM(CESQPL(3L;310)/T
. 00177 XCSPL=0BSSUMICCSPL(31;1) /T
00178 XEVARNL =XESONL=XERRNL*XERRNL
00179 XDBNL =DBEPS
.| 00180 IF (XEVARNLWGT.EPS(1l)) XDBNL=10.0*ALUGLO(AEVARNL)
1 00181 XEVARPL=XESQPL=-XERRPL*XERRPL
.1 oo182 XUBPL=DBEPS
%
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FORTRAN R1.2 CYCLE 115P2 0=8 __ SOURCE LISTING " 13.39 HRS. 31MAY7
00183 - IF (XEVARPL.GT.EPS(1)) XDBPL®10.*ALOGL1O(XEVARPL) Pl |
c PRINT THE MONTE CARLO AVERAGES 5 S |

00184 WRITE (6,6050) NMC,»XERRNL»XERRPL»XESANL, XESIPL)XEVARNL, !

1 XEVARPL » XDBNL » XDBPL»XCSNLy» XCSPL ._ i |
00185 6050 FORMAT(1H1,25X,30HMONTE CARLO SUMMARY STATISTICS// 2 |

1 32Xs1H(s14914H SAMPLE PATHS)// ! el |

2 36X, L6HNONLINEAR FILTER,5X»15HPHASE LJICK LOCP// f

3 14Xy L4H***VARTABLE®**,7X, L2H***VALUES**%,9X,

4 L2H***VALUES**%/ /14Xy 13HAVERAGE ERROR, IX»

5 E15.856X,E15.8/

[ 10X»21HAVERAGE SQUARED ERROR,5X,E15.8,6X5EL15.8/

7 14X, 14HERPOR VARIANCE»BX»EL5¢8s6XsEL546 et/

8 14Xy 14HVARIANCE IN DB,8XsE15.8,6XsEL15.3/

9 11X, 19HAVERAGE CYCLE SLIPS»6XsE154650X5E15.8)
00186 6100 FORMAT(20X»I4s8XsEL15e854X5EL15.8)

00187 60 TO 10 : -
. o0o188 500 STOP iy U -
| 00189 END e
| NO ERRORS
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FORTRAN R1.2 CYCLE 115P2 O=8 SCURCE LISTING 13.39 HRS. 31MAYT7’

00001 SUBROUTINE VPRUP(A,I)
00002 CREAL A(16640)
00003 INTEGER I
00004 INTEGER MD1,MD2,MD3,MD4,MD5,MD6,MD7,
1 MDS,MD9,MD10,MDL15MD12,MD13,MD14,MDL5, MOL6
20005 CCMMON /CPROF/ MD1,MD2,MD3,MD4sND55MD6,»MITs
1  MD8sMD9,MD10,MDL1,MD12,MDL3,MD14,MD15,MD16
90006 IF (1.6T.0) GO TOU 10
00007 A(MD23MD1)=A(1;MD1)
00008 A(MD4;MD3)=A(1;MD3)
00009 10 A(MD6;MD5)=A(1;MD5)
00010 A(MDB;MD7)=A(1;MD7)
00011 A(MD10;MD9)=A(1;MD9) ;
20012 A(MD12;MD11)=A(1;MD11)
20013 A(MD14;MD13)=A(1;MD13)
2001¢ A(MD16;MD15)=A(1;MD15)
20015 RETURN :
00016 END

NO ERRORS
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§ FORTRAN R1.2 CYCLE 115P2 O=8 SOURCE LISTING 13.39 HRS. 31MAY
i -~ 00001 SUSRJQUTINE MOD2PI(A)
i 00002 REAL A(130),X(130),Y(130) |
H €0003 BIT B8T(130) PR 3 *
. 00004 COMMON /PROB/ TWOPI,PI
i 00005 X(1;130)=P]
: 00006 10 BT(1;130)=(A(13130).6T.X(15130))
00007 IF (QBSCNT(3T(1;130)).EQ.0) GO TO 20 ,
00008 Y(15130)=A(1;130)-TwWwOPI :
! 00009 ~ A(13130)=Q8VMASK(Y(1;130),A(1;130),BT(1;130);5A(1;130))
! 00010 GO TO 10
00011 20 X(1;130)s=-PI
00012 30 BT(1;130)=(A(13130).LT.X(1;130)) ,
00013 IF (QB8SCNT(BT(13130)).EQs0) RETURN 1
: 00014 CY(13130)=A(1;130)+TWOPI
! 00015  A(1;130)=Q8VMASK(Y(1;L30),A(1;130),BT(L;130)3A(1;130))
i 00016 60 TO 30
! 00017 END
{ NO ERRORS
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FORTRAN R1.2 CYCLE 115p2 Us=8

00001
00002
00003
00004
€0005
00906

. 00007

00008
NO ERRORS

REAL FUNCTION VAVG(AVsX,I;*)
DESCRIPTOR AV, X, VAVG

INTEGER I

REAL XI

XIsl

VAVG =((XI-1.)*AV+X)/XI
RETURN

END

SOURCE LISTING

13.39 HRS. 31MAY7




FORTRAN R1l.2
00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014

00015 10
00016
00017
00018
00019
00020
00021
00022
00023
00024

NO ERRORS

R ————" . e
% SN ; ﬁﬁ{\,:&ﬁ R
9 3P .

CYCLE 115P2 O=B SCURCE LISTING
REAL FUNCTION RNF(INIT)

INTEGER INIT,KysKDsM1,M25N1sN2sNT,MP
REAL T1l,72

COMMON /RNUM/ KsKDyM1,M2,N1yN2,KTsMP»TLl, T2
IF (INIT.EQ.0) GO TO 10

N1=2244734%

N2=158551

N1=102943

N2=165617

M1324473¢4

M2=153551

Tl=2.,%%(~-18)

T2s2,*%#(~-36)

MP=2%%]18

KeM2%*N2

KD=K/ MP

NT=K=KD*MP

KsML*¥N2+M2*NL1+KD

KD=sK/ MP

Nl=K-KD*MP

N2=NT

RNFsN1*T1+¢N2*T2

RETURN

END

23
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FORTRAN R1.2 CYCLE 115P2 0=8 SOURCE LISTING 13,39 naS. 31MAY7 .

00001 REAL FUNCTION GAUSS(INIT,SOsXM)
00002 INTEGER INIT,IsJ
00003 REAL SD» XM, TWOPI»X,XR1,XR2 :
00004 COMMON /GNUM/ I,J,XR2 .
00005 COMMON /PROB/ TwOPI
00006 IF (INIT.EQ.C) GO TO 10
00007 I=1
00008 Jel :
00009 10 IF (J.NE.1) GO TO 20
00010 Js2
00011 XR1=RNF(I)
00012 1=0
00013 XR2aRNF (0)
00014 X=SQRT(ABS(=2.*ALOG(XR1)))
00015 XR2=TWOPI*XR2
00016 XR1sX#SIN(XR2)
00017 XR2=X*COS (XR2)
00018 GAUSS=XR1*SD+XMN
00019 RETURN
00020 20 J=1
00021 GAUSS=XR2*SD+XM

‘ 00022 RETURN

: 00023 END

3 NO ERRURS
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FORTRAN R1.2 CYCLE 115P2  0eB8 : SGURCE LISTING 13.39 HRS. 31MAY’
.- 00001 SUBROUTINE STATE(MC,»SAMP,X1,21,22)
| 00002 INTEGER MC,SAMP,INIT
00003 REAL X1»21522,0EV1,0EV2,DEV3,DEV4s X2
00004 COMMON /STA/ DEV1,DEV2,DEV3,DEV«, INIT
00005 CUMMON /PROS/ TWOPI»PI»ALP110,DELF»G22C»Y1ESTSY2EST,A11,422,
1  CONST,DELsFTC,PIDEL,P110,ROEL,RX»QC»Q225MO»ND
00006 IF (MC.NE.O) GO TO 10
00007 DEV1=SQRT(ALl)
00008 DEV2=SQRT(A22)
00009 DEV3=SORT(RDEL)
00010 DEV4=SQRT(Q22)
00011 INIT=1
00012 RETURN
00013 10 IF (SAMP.GT.0) GO TO 20
00014 X1=GAUSS(INIT,DEVL, YIEST)
C0015 INIT=0
00016 X2=GAUSS (05 DEV2, Y2EST)
; 00017 RETURN
3 00018 20 IF (SAMP.LE.1) GO TO 30
; 00019 X1sX1+X2#DEL
3 00020 X22GAUSS (0s DEV4,X2)
00021 30 Z1=GAUSS(05DEV3,COS(XL))
- ; 00022 222GAUSS(0,DEV3,SINIX1))
] g 00023 RETURN
00024 END
NO ERRORS
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FORTRAN R1.2 CYCLE 115P2 U=8 SOURCe LISTING 13.39 HRS.,
0d001 SUBROUTINE PLL{MC,»SAMP,21,22,X1HAT,PF11)
00002 INTEGER MC, SANMP
00003 REAL 215,22, X1HAT,PF11,DENsSINF1,COSF1,
1 X2rAT»PD11,PD12,PD22,PNL1yPN12,PN22
00004 CCMMON /PLO/ DEN» X2HAT,PN11l,PNL2,PN22
00005 COMMON /PROB/ TwOPI»PI,ALP110,DELF,Q22C,YLEST,Y2EST,»ALL,A22,
1 CONST,DEL,FTC»PIDELsP110sRDEL»RX»QC»Q22
00006 IF (MCeLE.O) RETURN
00007 IF (SAMP.LE.O) GO TO 20
00008 IF (SAMP.LE.1) GO TO 10
00009 X1HAT=X1HAT+DEL*X2HAT
00010 PD1l=(RDEL*(PN1142.0*PN12*DEL)~PN12#%PN12
1 *DEL*DEL)*DEN+PN22*DEL*DEL
00011 PD122PN12*(RDEL-PNL2#DEL)*OEN+PN22*DEL
00012 PD22==PN12*PN12*DEN+PN22+Q22
00013 PN11=PD11
00014 PN12=PD12
00015 PN22=PD22
00016 DEN=21.0/(PN11+RDEL)
00017 10 PF11=PN11*RDEL*DEN
00018 SINF12aSIN(X1IHAT)
00019 COSF1=COS(X1HAT)
00020 XIHAT=X1HAT+DEN*(=PNL11#SINFL1*Z1+PN11*COSF1#22)
: 00021 X2HAT=X2HAT+DEN®(-PN12*SINF1*Z1+PN12*COSFL%*22)
00022 RETURN
00023 20 X1HATsY1EST
00024 X2HAT=Y2EST
00025 PN1ll=Al1l
00026 PN22sA22
00027 PN12=0.
00028 DEN=1,0/(PN11+RDEL)
00029 RETURN
00030 END
NO ERRORS

31MAYT
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"FORTRAN R1.2 CYCLE 115P2 0=8 SOURCE LISTING 13.39 HRS. 31MAY7
00001 SUBROUTINE NLF(MCy»SAMP»Z15225SHAT,CHAT, TNLF) |
c |
: === - ——————- e mmm s ---- = |
c ?
c 2
c POINTMASS FILTER FOR TWO DIMENSIONAL PAASE ESTIMATION ?
c PROGRAMMED BY KENNETH D. SENNE JUNE 24, 1976 f
C |
c ?
AL R LN k) PO I S I o Y L R LR, .
c
00002 INTEGER MC, SAMP,MD,ND,» MND, MND1
00003 INTEGER MD1,MD2,MD3,MD4,MD5,MD6,MD7>
1 MD8,MD9,MD10,MD11,MD12,MD13sMD14,MD15, MD16 _ |
00004 REAL 2i»Z2»SHAT,CHAT,TNLF : 3 i
00005 INTEGER IsI1sJsJ1sJ2sKsNCsNToNTERM,NTERM33
00006 REAL Al1,A22yCLyCNORMICONSTSCRsPISPIDELS 22257,
1 TTsY1EST,Y2ESTHTEMP,TEMPL,TEMP2
3 00007 REAL S1(64)»S2(64),SIGMA(64),PSI(256),A(256)
2 00008 REAL IN(3)
: 00009 BIT 0BT, BT(16640)
00010 INTEGER DJNM,DJNS
00011 INTEGER JNS(256) ,JNM(512)
: ; 00012 REAL COSY(16384),DELJI(16640),J0(16384),JIN(16384),IN1(32768),
} ‘ 1  JUNA(32768)sSINY(16384),SN1(163b4)
: { 00013 DESCRIPTOR DS1,0S2,DSN1,DSN2sDJNsDJINS»DJNALsDJNA2,DDELJsDJINLy
: 1  DJNAENT,DJNABNT,DJNANC,DJNAJL,DJINAJ2,DSINY,DCOSY,DSN1A
00014 DESCRIPTIR DJNMyDJNLDsDJINALS»DJINLS»DJINA2S5,0BT>DINALDJIND, DJNLF
00015 COMMIN /PRJIB/ TWOPI,PI,ALPL10,DELF,022C, 71£sr.vzssr,A11.Aza,
; 1 CONST,CELsFTCsPIDELSP110sRDELIRX$»QQ5G22,MD,ND
00016 CUMMON /NLFC/ NC;NT;NTERH:NTERH33:SI:SZ»)lGNApPSIpAoCOSY;DELJ»
1 JOs» UN» JNSH»SINY
00017 COMMON /CPROP/ MDD»MD2,MD3sMD4sMDS»MDESMD 7,
: 1 MDB,MD9,MD10,MD11,MD12,MD13,MD14»MD15,ND16
g 00018 IF (SAMP.LE.O) GO TO 100
c
. (rrrccccccrcccccnccccccccca= -~ - - - - - - - - - - - - - - - - - -
c
3 C SAMPLE PATH UPDATE TAKES PLACE MERL
c
] ¢
E y c SET CLOCK
E ¢
4 00019 CALL 93CLOCKS(T,TT)
c

g

3




& L *
™ e
Ay

s REY) > pol g At
s L Rgh

TV m— e

FORTRAN R1.2 CYCLE 115P2 0=8 SOURCE LISTING 13,39 HRS. 31MAY7

00020
00021
00022
00023

00024
00025
090026
0J027
00028
00029

00030
00031

00032
00033
00034

00035

00036

¢0037

00038
00039
00040

1 €0041

c
C

oon

aono

oMo

(2N aNal (2 XzXal OO0 (s NN ol

EVALUATE SENSOR TERMS

DSN1=Z1%DS1
DSN2=22%0S2
DSN1=JSN1+DSN2
DSNL1sVEXP(DSN1;DSN1)

PROPAGATE SENSOR TERMS

SN1(33;32)sSN1(1;32) ;
SN1(65;04)sSN1(1;64) 3
SN1(129;128)=SN1(1;128)
SN1(257;256)=5N1(1;256)
SN1(1025;1024)=SN1(1;102¢4)
SN1(2049;2048)s5N1(1;2068)

SCRAMBLE THE JN TO ORDER FOR J(N+1)

CALL Q98VXTOV(X'02°'505DJNMs»0,DJIND» O, DJINILF)
CALL 2BVXTUV(X'02's05DJINS»05,0JIN1D»0»DINALS)

FORM THE INTERPOLATED MATRIX
DJN1S=DJNA2S-DJNALS
DJNLS=DDELJ*DJINLS
DJIN1S=DJNALS+DJNLS

COMPRESS OUT THE LAST ROW OF INTERPOLATED VECTOR

OJNA=QBVCMPRS (DJIN1S,038T;DJNA)

COPY THE END COLUMNS

DJNAENT=DJNABNT

INITIALIZE CONVOLUTION (A(O)=1)

DJN1=DJNANC

CONVOLUTICN LOOP .
J1=NC
J2s=NC

D0 10 I[=1,NTERM
J1sJ1+MD

28
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FORTRAN R1.2 CYCLE 115P2 O=8 SOURCE LISTING 13.39 HRS. 31MAY?

00042 J2sJ2-MD
00043 ASSIGN DJNAJ1,JNA(J1;MND)
00044 ASSIGN DJNAJ2sJINA(J2;MND)
00045 DJN=DJINAJL1+DJNAJ2
00046 DJN=A(I)*DJIN
00047 10 DJNL=DJNL1+DJIN
(o
(= MULTIPLY BY SENSOR TERMS
(o
00048 DJNL=DSNLA®*DJNL
(o
(o GET NORMALIZATION CONSTANT
C
00049 CNORMsSUMLOG(JN1)
00050 CNORM=1.0/CNCRM
c
C TRANSFER THE NORMALIZED DENSITY
c
s 00051 DJN=CNORM*DJN1
C
k (o CUMULATE ESTIMATES
] C
: 00052 DJNAL=DSINY*DJIN
b 00053 SHAT=SUMLOG(JNA)
\ 00054 DJNAL=DCOSY*DJN
3 00055 CHAT=SUMLOG(JNA)
(o
(o TIMEOUT
C
00056 CALL Q3CLOCKS(TNLF,TT)
00057 RETURN
» C
4 . c—--- ————————————— - - e - -—— -
§
(o
c
c-------------’—---'----------------------“---------------------—-—---“
1 C
C SAMPLE PATH INITIALIZATION TAKES PLACCE HERE
i [
00058 100 IF (MC.LE.O) GO TU 200
: C ]
c TRANSFER THE INITIAL OENSITY FOP NEW SANMPLE PATH
4 C
c0059 JNUL;MND)=JO(1;MND)
00060 RETURN
S
187
9 ‘,
y "
SF-.
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£ 29
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FORTRAN kl.2 CYCLE 115P2 O=8 SUURCE LISTING 13.39 HRS. 31MAY
C
(e o e e ae oo o - - = - - - - - - - - - - - - - - - P
C
C
Crwmmann=—— e e e e e . (g £ o e o e o s S .
c
C GLOBAL INITIALIZATIONS OCCUR HERt FOk THE ENTIRE RUN
C
c
C DETERMINE THE NUMBER OF CONVILUTION POINTS ;
¢ ;

00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077

' 00078

00079
00080
00081
00082
00083
00084
00085
00086

00087
00088
00089
00090

1 00091

200

OO0

NTERMa(ND/2.)*SQRT(50.%Q22)/PIDEL+0.5
MD1laMO+1 !
MDD =MD ;
MD2=MDD+1 : l
MC3sMDD*2
MD4=MB3+1 ;
MD5=MD3%2 :
MD6sMD5+1

MD7sMD5#2

MDBsMO7+1

MU9=sMD7*2

MD10=MD9+]

MD11=MDO*2

MO12=MD1l1+1

MD13a=MD11%2

MD14=2MD13+1

MC15sMD13#2

MD16=MD15+1

MND=MD#*ND g
MIND=MD1%*ND

MNDL=MND+1

NTERM3I3=sMD*NTERM

NT=2*NTERM33

NCsNTERM33+]

MND2=2*MND

NG2sNhD#*2

SET UP THE VECTOR DESCRIPTORS FOR THE UPDATE FUNCTIONS

ASSIGN DS1,51(1;MD) 3
ASSIGN DS2,S2(1;MD)

ASSIGN DSN1,SN1(1;MD)

ASSIGN DSN2,JNAC(L1;MD) .
ASSIGN OJNyJN(1;4ND) '

30




¢
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FORTRAN R142 CYCLE 115P2 Us=3 SCURCE LISTING 13439 HRS. 31MAYS
00092 ASSIGN DJNM»JINM(1;ND2)
00093 ASSIGN DJND»JN(1;MD)
00094 ASSIGN DJN1F, INL(1;MND2) 21
00095 ASSIGN DJNS, INS(1;ND)
00096 ASSIGN DJNLD,JWL(1;MDL) s
00097 ASSIGN DJNA1S,JNA(1;MIND)
00098 ASSIGN DJN1S,»JNL(1;MLND) e
00099 ASSIGN DJNA2S, JNA(2;MLND)
00100 ASSIGN DDELJ,DELJ(1;MND) ¥
00101 ASSIGN DBT,BT(1;MIND)
. 00102 ASSIGN DJNA,JINA(L;MND)
3 00103 ASSIGN DJIN1,JINL(L;MND)
¢ 00104 ASSIGN DJNAENT,JNACMNUL;NT)
: 00105 ASSIGN DJNABNT,JINA(L;NT)
5 00106 ASSIGN DJNANC, JNA(NC;MND) .
: 00107 ASSIGN DSN1A,SN1(1;MND)
00108 ASSIGN DSINY,SIMNY(1;MND)
00109 ASSIGN DCOSY,COSY(1;MND) X oY
00110 ASSIGN DJNAL, JNA(L;NND) LN
C
c PHASE VARIABLES REE
¢
00111 00 210 I=1,M0
co112 SIGMA(I)SPI*((2,*I-1.)/MD -1,)
00113 CUSY(I)=COS(SIGMA(I)) '
0011¢ SINY(I)=SIN(SIGMA(I))
00115 S1(I)=COSY(I)/RDEL ]
00116 210 S2(I)sSINYLI)/RDEL ‘
| 00117 CALL VPROP(SINY,0)
: 00118 CALL VPROP(COSY,0)
| c
3 ¢ PHASE RATE VARIABLES
¢
00119 D3 220 I=1,ND
00120 220 PSICI)=PIDEL*((Z.*I=14)/ND =14)
c
¢ SET UP THE BIT VECTOR
c
00121 Ils=]
00122 00 235 Is1,ND
00123 00 230 J=1,MD
00124 BT(I1)=B*1"
- 00125 230 Ils1l+1
00126 BT([1)=B'C"
coL27 235 I1sIl¢l

3
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FORTRAN R1.2 CYCLE 115P2 0=8B

00128
00129
00130
00131

. 00132

00133
00134
00135
00136
00137
00138
00139
00140
00141
00142
00143
00144

. 00145

00146
00147
00148
00149
Col150
00151

. 00152
1 00153

00154

- 00155

|

00156
00157
00158

00159
00160

C
C
C

aNeN gl

OO0

a0

240

245

250

265

STGURCE LISTING
SETUP THE TRANSFER MATRIX

DO 240 J=1,ND
J1=MOD(ND=L=NTERM+J, ND) #MD#2
I1=J1+M0D(MD+MD/2+33=(135=NTERM+J) /4, MD)
INS(J)=I1

SETUP INTERPOLATION MATRIX

IN(1)=0.875
IN(2)=0.625
IN(3)=0.375
IN(4)=0.125
IN(5)=IN(1)
IN(6)aIN(2)
INC7)=IN(3)
IN(3)=IN(4)
J=MOD(NTERM, &)
DO 245 I=1,4
Il=(I-1)*MD1+1
Jls[¢6-y
T=IN(J1)
DELJ(I1;MD1)=T

SET UP THEt EXPANSION VECTOR

Il=]

Jil=64%0D1

DO 250 I=1,MD
DG 250 J=1,J1
J2=11+J1
DELJ(J2)=DELJ(I1)
Il=[l¢l

I1=)

1222*ND

D0 265 [=2,1252
JNM(I=1)s]11l
JNM(I)=]1
I1s[1+¢MD

EVALUATE CONVOLUTION TEkMS ALI)

D0 280 I=1,NTERM
Tel

13.39 HRS. 31MAY
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FORTRAN R1.2 CYCLE 115P2 0s=8 SOURCE LISTING 13.39 FRS. 31MAYT

00161 TTeND
00162 TEMPT/TY
00163 TEMPsCONSTHTEMPSTENP ] By =
00164 AtI)=0.
00165 IF (TEMP.GT.=47) A(I)=EXP(TEMP)
00166 280 CONTINUE
¢
c CONSTRUCT THE A PRIORI DENSITY -
¢
00167 CNORM=1.0/(TWOPI®SART(AL11%A22)) ]
00168 CL=-0.5/A22
00169 SI==0.5/A11
00170 D0 290 I=1,MD :
00171 Ils] : -
00172 CReSIGMACI)=Y1EST
00173 CRsCROCR®S]
00174 DO 290 Jesl,ND :
00175 TEMP=PSI(J)=Y2EST
00176 JO(I1l )SEXP(TEMP®TEMP®CL*CR)*CNCRM
co177 290 IlsIlenmD
c
c WRITE OUT PARAMS OF NLF
c
00178 WRITE (6,6000) MD,ND,MD1,ND

00179 6000 FORMAT(1HO0»26X,27HPOINT MASS NONLINEAR FILTER//1H »
1  28X»24HVERSION 2» CODED 6/27/76//1H , :
2 18XsI13,1HX,I3,25H DENSITIES REPRESENTED BY »I3,1+4X»13)

00180 WRITE (656001) NTERM» (A(I)sI=1,NTERM)
60181 6001 FORMAT(LH 33X, 7HA(L)=A(,I2,2H) /(1Xy5E15.3))
ools2 RETURN
C
C
C
00183 END
NO ERRORS
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FORTRAN R1.2 CYCLE 115P2 U=8
00001 FUNCTION SUMLOGC(A)
00022 REAL A(8192), C(4096)
C
C SUMLOG = SUM(A(L)» o o »A(2%&NPA))
C DOMAIN = 8 «LEe NPA JLE. 13
00003 NPA = 12
00004 NA = 2%%NPA
00005 LC = NA/2
00006 C(13LC) = AC(L;LC)I+A(LC+1; LC)
C LOaP
00007 20 LC = LC/2
000908 IF(LC +LT. &) GOTO 50
00009 C(1l;LC) = C(L;LCHI+C(LC+1; LC)
00010 GOTO 20
C END LOUOP
00011 50 CONTINUE
00012 SUMLOG =C(1) + C(2) + C(3)+Cl¢&)
00013 RETURN
00014 END
NO ERRORS

SOURCE LISTING

13439 HRS.
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§=3 Cray Code

The Cray | from our point of view had the most potential for our

problem. However the code development centered on tricks to make the
Cray's compiler use the full potential of the machine; in particular to
force chaining and efficient use of the available hardware potentialities.
i It would seem that assembly language coding of this machine should be
undertaken in order to effectively use the potential of this machine.

We achieved 33 megaflops with the following code. The reader should note
that the philosophy that is most useful here is to produce a small number

: of loops which perform a large number of instructions in the inner loop.
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c CRAY FORTRAN COMPILER VERSION 1.05% 02/21/79
C COMPILATION DATE AND TIME 05/21/79 - 0N7:46:59
SUBROUT INE NLF (}iC,SAMP,21,22,SHAT,CHAT, TNLF)
INTEGER MC,SAMP
REAL, Z1,Z2,SHAT,CHAT,TNLF
COMMONM /LCHI/ T20A, T25A, T30A, T40A,T60A,T70A,TY0A
INTEGER 1,I1,J,K,NC,NTERM,NSIZE
INTEGER JUNS(128)
REAL ALP110,A11,A22,CL,CNORM,CONST,CR, DEL,DELF,FTC, ®T,PIDEL,PL110,
QQ,N22,Q22C,RDEL,RX,SI,T,TEMP,TT,T,OPT,Y1EST,Y2EST
REAL. COSY(32),SINY(32),SM1(32),S1(32),52(32),SIGMA(32),TROW(32)
REAL A(10),DELJ(128),PSI(123),V1(128),V2(128)
REAL JN(33,129),J01(33,149),J0(33,12°)
COMMON /PROB/ THWOPI,PI,ALP110,DELF,Q22C,Y1EST,Y2EST,
Al11,A22,CONST,DEL,FTC, PIDEL,P110,RDEL,RX,0,Q22
COMMON /NLFC/ NC,NT,NTERM,S1,S2,SIGMA, PST,A,COSY,
DELJ,J0, JN,SINY
C IF SAMP NOT POSITIVE THEN REINITIALIZE
IFf (SAMP.LE.N) CO TO 100
C THE FOLLOWING CONSTITUTES THE TIME SEGMENT
C SET CLOCK
T=SECOND (I)
C EVALUATE SENSOR TERMS
Do 19 1-1’32
VI(1)=Z1%S1(I)+Z22*S2(1)
C #*% NEXT ONE OUT FOR CRAY *##
C IF (VI(I).LT.=-115.) VI(I)=-115.
10 SH1(I)=EXP(V1(I))
C TRANSFER U8 WITH COLUMNS CYCLICALLY ROTATED TO Jil
T1 = SECOND(1)
DO 20 J=1,12°
CDIRS IVDEP
K=129-J
DO 15 I=1,32
15  JN(I+432,K)=JIN(I,K)
DO 20 I=1,33
JIN1 (I,K+10)=IN(I+INS(K),K)
20 CCONTIRKUE
T20= SECOND(1) - TI1
Cc INTERPOLATE IN JNI BETWEEN ADJACENT ROWS
Tl = SECOMND (1)
DO 25 1I=1,32
25 J=11,138
25 Jhl(I.J)-'Nl(I+|,')-JNI(I ,))*DFL'('~ M+INI(1,0)

AR B Y e i

T25= SECOND(1) - TI

36
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30

40

50

60

70

90

1234

S WN -

EXPAND ENDS OF JN1 BY CYCLICALLY COPYING COLUMNS

T2=SECOND(1)

DO 30 J=1,NTERM

DO 30 I=]1,32

JNL(I,-J+11)=JN1(I,-J+1392)

JN1(I,J+138)=JIN1(L,J+10)
T30= SECOND(1l) - TI

CONVOLUTION IN JN1 TO JN

T1=SECOND(1)
DO 40 I=1,32
DO 40 J=1,128
JN(I,J)=JN1(I,J+10) + A(L)*(INL(I,J+9) + JN1(L,J+11))
+ A(2)*(IN1(I,J+8) + JNI(L,J+12))
+ A(3)*(INL(I,J+7) + INI1(I,J+13))
+ A(4)*(IN1(I,J+6) + IN1(I,J+14))
+ A(5)*(INL(T,.J+5) <+ IN1(I,J+15))
CONTINUE
T40= SECOMD(1) - TI

ACCUMIULATE ROW SUMS BY COLUMNM

DO 50 1I=1,32

TROW(I)=JN(I,1)

T1=SECOND(1)

DO 60 J=2,128

DO 60 I=1,32

TROW(I)=TROW(I)+JIJN(I,J)
T60= SECOND(1) - Ti

COMPUTE ESTIMATES AND HORMALIZATION CONSTANT

VI(1)=TROW(1)*SHN1 (1)
CNORM=V1 (1)

Tl= SECOMD(1)

DO 70 1I=2,32
V1(I)=TROW(I)*SNI(I)
CHNORM=CNORM+V1 (1)

T70= SECOND(1) - T1
SHAT=DOT (V1,1,SINY,1,32)
CHAT=DOT(VI1,1,COSY,1,32)
CNORM=1. /CHORM
SHAT=SHAT*CNORM
CHAT=CHAT*CNORM

TRANSFFER NORMALIZED DENSITY

T1=SECOND(1)
PO 90 1=1,32
TEP=SN1 (T)*CNORM
no 90 J=1,128
JN(T,J)=TFEMP*JN(I,J)
CONTINUE
T90= 51ECOND(Ll) - Tl
TNLF=SECOND(TT)-T
PRI!NT 1234,T20,T25,T30,T40,T60,T70, TN
FORMAT (" 20, 25, 30, 40, 60, 70, 9N ",7F12.9)
37




T20A=T20A+T20
T25A=T25A+T25
T30A=T30A+T30
T4OA=T4LOA+T 40
T60A=THNA+TH()
T70A=T70A+T70
TA0A=T9CA+T90

C TAE VARIABLES ABOVE ARE INITIALIZEND TO ZERO BY THE LOADEK SINCE .
C THEY ARE IN LABELLED COMMON (SOPPY BUT SHOULD BE OK).

(2

TIMEOUT

C THIS E&DS THE TIMED SEGMEMNT
RETURN
C * * * x NOTHING BELOW THIS POINT REQUIRES VECTORIZATION * * * X
C IF MC NOT POSITIVE THENM GLOBAI. INITIALIZE
100 IF (MC.LE.0) GO TO 200
Cc SAMPLE PATH INITTALIZATION
Do 110 I=1,32
PO 110 J=1,122

110 IN(T,d)=J0(T,J)
b RETURN

C GLOBAL. INITIALIZATIONS FOR NONLINEAR FILTER

200 NSIZE=10
NTERM=64.0*SQRT (5N.*Q22) /PIDEL+).5
IF(NTERM.GT.NSIZE) NTERM=NSIZE

Cc PHASE VARIABLES

DO 210 I=1,32

3 SIGMA(T)=PI*((2.*I-1.)/32.-1.)

! COSY (1)=COS (SIGMA(I))
SINY(I)=SIN(SIGMA(T))
S1(I)=COSY(I)/RUEL

210 S2(1)=SINY(I)/PDEL

c PHASE RATE VARTARLES r

: DO 220 1=1,128
220 PSI(I)=2IDEL*((2.#1-1.)/12%-1.) ;

C SETUP THE TRANSFER MATRIX

* DO 240 1=1,12¢8
i 240 NS (D)=MOD(47=(J=1)/4,37)
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250

280

SETUP THE INTERPOIATION VECTOR

DELI(L)=0.275
NELJ(2)=0.625
DELJI(3)=0.375
DELJ(4)=0.125

Nno 25) [=5,125,4
DELJ(I)=DELJ (I-4)
DELJ(I+]1)=DELJ(I-3)
DELJ ([+2)=DELJ(I-2)
DELJ (I43)="ELJ(I-1)

EVALUATE CONVOLUTION TERMS A(I)

DO 280 I=],NTERM

TFMP=I/128.

TEMP=CONST*TEMP*TFMP

A(1)=0.

IF (THEMP.GT.=%7.) A(I)=EXP(TFMP)
CONTINUF.

CUONSTRUCT THE A PRIORI DENSITY

CNORM=1.0/(TWOPI*SQRT (A11*A22))
CL=-0.5/A22

SI==0.5/A11

po 209 1=1,32

CR=STCMMA (I)-YIEST
CR=CR*CR*ST

DO 290 J=1,128

TEMP=PST (1)-Y2EST
TEMP=TEMP*TFMP*CL*CR

*&* UEXT TWO OUT FOR CRAY *:*
JO(I .J)-OO

IF (TFMP.GT.=-115.) JO(I,J)=FXP (TEMP)*CNORM

®%x% NENT ONE IN FOR CRAY #**=*
JO(1,.J)=FXP (TFMP)*CNORM
CONTINGE

RECURN

EHND

39




1 -1 CDC 7600 Code for the 3-D Problem

The three dimensional phase demodulation program code was developed

simul taneously for the 7600 and the Star 100 in order to have a check on

“each. The 7600 was not effective on this program as with level 433 the

optimizing compiler did not produce runable code, the extended memory
address, calculations failed. When the Opt=1 compiler was used, times of
20 to 30 times slower than the Star resulted, while on the 2D problem the

7600 was only 5 times slower than Star. The compiler failure was sub-

|
mitted to Control Data as a problem and acknowledged but never solved. !
The reader could view the 7600 code as the scalar version of the 3D Star ?
Code which follows in Il - 2. It is apparent that the 7600 is not as ‘
effective as the Star and Cray on problems with large memory requirement,

i.e. around 350K.
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PROCGRAM MAIN

666

25

3

5
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(%1 ]

Th/76 CPT=1 TN L,6+433A

PROGPAM MAIN(INPLT,0UTPUT,PUNCH, T8RS =0UTENT , TAPSS=TNPIT)

DIMSNSION XOAT(137,1%5),Y1(35),Y20175),5XP23(16416),YA(35),
RIT(L6),EJ(96),=K (16),

SSXPONI35) 4 EXO0NMNCL7Y,Y3(17)

QFAL COSY(24LS7R) ¢SINVI2457F) ySNL (265781 ,SP 2(L52A),,JN(2L57H),
BINL(26113) 3 INA(SL272),NEL J(26112),51(15) (S21LR),YR(24L57R),N(2CNI)
eYC(16)

INTEGER JNS(1536),JUNF(3372)

ATT ’R3(2K112)

LOGICAL B3( 25112 )

LEVEL 2,JNA

LEVIL 2,NELJ, INL,YR

LZVEL 2470SY,SINY,SN1

LEVIL 2+SN2,UNS

LEVEL 2,33

COMMON/GN/JGAUSS X727 (2)

COMMON /A/INA

FOMMON /87 J:¢L JyJIN1,YR

COMMON /C/ COSY, SINY SN1,SM2,UNS,,23

NAMTLIST /INSTR/YZESTL,Q33C ALFGaM "4, Y125T,Y22ST,ALP110,05LF,
? N22C 4 MUML , NU42 4 NC2, N33

WEITE(64666)

FOOMAT (1H1,5KINPUT)

KZAD(S5,INSTR)

WRITE(6,INSTR)

JGAUSS = 0

P11J = 10.,**1ALP11%/25,)

Q0 N22G%**1.25)

RX (F113/7(SART(2,3)*QM VY **(L,3/3.0)

FTC = SNRT(2.,0)*Px**(,251/"N

NSLT = DELF*FTC

n2e 022C*NELT

Ril KX/05LT

0220 = P11J*SNPT(N22C/RX)

R11Mi=1,/211

ALFD = ALF*N=LT

3ET = 1.0 = ALFD
A11 = 10.,**((ALP1104GAMI/1Cs)
422 = P220

P = 5*N3I3C/ALF
A33 = 2.,0*P337
N33 = N3I3IC*N=LT

AEVL = SNRT (ALY
rIV2 = SNRT(A22)
DEV3 = SORT(?11)
NZVe = SNOT(A33)
NEVNZ2 = SN°T(N22)
NZvA3 = SAIT (A3 X))
XKOUNT = 1

1saM4P = 4

NSAMP = ¢

3UMPL = .0

SNYP2 = 5.6

3UMP3 = D¢

DFLSN = DELT**?

PT = L,®ATANC(L,)
P12 = 24¢(°%P1
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51

55
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f 3389308300808 00084¢0s

76/7h ceT=1

PIOLT = PI/DELT
PINV = 1,0/P1
OI20LT = 2,0°PICLT
U1 NUM1

ne NUM2

u3l NUMZ

IY2 = U2/°PT120LT*SAPT(5(0.%*N22)+,5
NTERM = Tv2

NTE®ML = NTZRM + 1
NTRM1E = NTZPv*1h
NC = NTPM1A + 1

NT = 2*NTPM15
NT1536 = NT + 1576
R56 = ,5/P11

CL “e 5/‘22

CcH™ -e5/A33

S1 -eS5/A11

Y2 AND YA #4288 s2338303s2300e3820s
ENGL =
ZN62 =
NN &G I

PI/ZUL
PTNLT/ZU2
= 1,NUML
-1

= =PT ¢+ X*PI2 + =DG1
Do

= Y/U2
Y2(I1) =
CONTINUZ
30 51 I = 1,1Iv2
X =1
X = X/702
Y3(1) = X
GONTINUS
DO 55 1T = 1,NUM]
COSY(I) = COS(Y1(I))
SIMNMY(I) = SINIYL(IV)
CONTTNU=
NOo 387 1
S1em
s2(1)
CONTINUE
CALL VFPRCP(SINY,SINY 1/,2L576416)
CALL VPROP(CNSY,T0SY411H42L5765,16)
XP=,65%SNTT(A33)
YY3 = (NUMT = 1,2)/2.C + 1,2
TY? = yv?
00 60 I = 14NUM3
XX =2 ¢ = ¥YYY
YA(I) = YIZST & xPexy
YC(I)=V3I STaxDexx
COMTINUT

=PINLT + Xx®PI20LT + £0hG2

1,1F
Cosy(Ty/e11
SINY(T) /211

IF (TY2 .2 J)
00 150 T = 1,1IVv2
JON=FICLT*PI2NLT

0 TO 163

42

FTN L, 44337
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PROGRAM

15

12)

125

L33

175

LLS

150

160

1A5

% 170

C

MAIN

76/76 0P T=1 FTN L,6e47T%A

EXDOMI(I) =
CONTINUE
152 I = 1.,1Vv2
ZXPON(I) = EXDOM(IY2+1=-T)
EXPON(IY2+1+I) = EXDON(T)
CONTINUZ
cXPON(IY2+1) =
IYY = 2%1Y2 + 1
LTERM2 = 9
00 720 K = 1,16
DO 720 I = 1,1F
XNiIM = (K = T)*XP ¢+ ALFOD*(YA(T)
XNUM = =,5/03T3XNUM**2
EXP3I3(T.K) = (.0
IF (XNUM LT, =27.) GO TO 72C
EXP3II(ILKY = EXP(XNUM)
CONTINUSZ
LTEOM = 3
LTRMiA = LTCERM¥1Ah
LTZRML = LTERY + 1
LC = LTOMLh 4+ ¢
NS = NT15%6 *LTE®M ¢+ NO
NOT ON CRIGINAL LISTING,
I=26
DO 339 K = 1,1F
N0 239 M = 1,16
DO 2TTQ ) = NTYCFML,TvY
) e (R A
NIT) = ZXPON(J)*EXYO2T (N,X)
CONTT MU=
ALOSS=A3
ALOSSO=ALOSS
X3:ST=Y3EST
XIESTO=Y3I=ST
BOPBOBBPVBIPERPPBEIN sV OINNEN
00 155 1I=1,16
XXX=ST®*(V1(T)=YIEET)**2
IFIXXX +LTe =27) GO TO 154
EICT)=EXP(XXX)
GO T0 155
FI(T)I=J,0
CONTTNUZ
167 J=1,96
YYY=CL®(Y2(J)=Y2:ST)*=2
IF(VYY tLTo '27’ 60 TO 156
EJ(J)=FXO(YYY)
GO T0 157
SJdI) =049
COMTINNE
169 K=1,156
277=CHe(YA(X)Y=Y?EST)*>"*?
IF(227 LT, =27) RO TN
LK (KY)y=FYP(777)
0 TO 159
164 cKiK)=540
159 CONTTANUT
TJK = )

EXP(=DON/QO22%(Y3(T)>*2))
159
0o

152

153 5

- 1.)

e e s P o e e

|UT ON ICAS: =IPORY LISTTING

33q

INIY!’L O:NSITV .lll‘l..”'.b..".’.

154
155
oo

15F
157
"0

159




PEOGRAM MATN 76/76 oPT=1 CTN 4. F+LT3A

00 16D X = 1,16
00 162 J = 1,95
: DO 1A I = 1,16 ¥
175 IIK = TUK + 1
JNLTIK) =K (KD CET(TI®E (D)
161 CONTTNUT 3
(o WRITE(6,9393) UN 4
999y FOCPMAT(1PAZ14L,F)
1990 C 2292553538350 085439523023300» I“TEG"—R ARCAMNGMENT 28ss8s28000ss
00 225 I = 1,2f112
33(I) = TRUZ,
22s% CONTINUE
T =0 4
1985 00 307 K = 1,1F€
Do 332 » = 1,95
I =% ¢ 47
RTA(I) = FALSEZ. :
W5 CONTINUE
179 N0 320 K = 1,3071,2 '
JNF(K) = (¥ = ()&
320 INF (K+1) = IUNF(K)
T =0 3
: J1 = 0
] 195 00 332 K = 1
- 00 332 J
3 I =1
] 11 = §
1 INS(IY = T
] 273 J1 = g1 o+ 32
! 332 CONTINYE
00 7332 I = 1,17
DELJLT) = 11,712,
! JELJ(T+17) = .76
295 DL J(T+306) 7.712.
; IILILI+S1) = S./12.
| DELJ(I+69) 265
% NZLJ(I+85) 1.712.
k 7332 CONTINUZ

16
1,96
1
*

> Il e

MON(23=()=1)/h,15)
1

1) > CALL \PPQPL(NSLJ) #3ss3se¢e8s))))))))) )
3 : CALL VPRAP(NTLIWNELIWIN2,42A310,132)
? 11 CONTINUS

; KOUNT = 1
\ ! CALL GAUSS(JSE:N,NEVL,Y1EST,X1)
! Fxs XNAT(KOUNT,1) = X1
i CALL GAUSSIJSZIC,NEV2,Y2T]T,X2) .
: CALL GAUSS(IST™D,4DEVL,Y3IST,X3)
aF ACOS=FxP(X3=1,)*COS(Y1)
k| & ASTN=ZXO(X3=1,)2STM (Y1)
P23 CALL GAUSS(JSEZNG"EVIWACIT71)

SALL RAUSS(ISTED ,IEVTAGTH72) .

0 YO0 u&7)
K62 CANTTMY S

Y1 = X1 ¢ ¥2°*n. LT

Fzs

|
idh Haaa e e
K s Al

>
)

XOB8T (KOUMT, 1) = Vi
CALL GAUSSUISION NTVA2,X2,4¥2)
X3 = XI*AZT & ALEN
CALL GAUSS(JSCESNLNFVN3,XT,13)

.

w
L o . e U
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PROGRAM MAIN 76/76 0FT=1 FTIN &, E4L T34

XDAT (KOUNT 5)=Xx3

233 ACOS=tXP(X3=1,)*COS(Y1)
ASIN=EXP(X3=1,)*SIN(X1)
CALL GAUSS(JSZEC,0FVZ,AC0S,71)
CALL GAUSS(JSZEN,DFVIL,ASIN,72)
XP = ,5¢SN2T(ALOSS)

235 c XP=¢G*AMAXL (4JC1 SNRT(ALOSS))
XP0=,5*SNART(ALOSSI)
: c LTERM = 0
. NN 603 T = 1,NUMS
b
o
s

XX = I = YY3
2ud YA(I)=XTZSTO+XX*XFO
YCI(I)=XTESTeXX*XP
634 CONTTNUS
D0 735 K = 1,16
D0 72C I = 1,15
245 XNUM=ALFC* (YA(T)=1,) ¢YC(X)=YR(T)
XNUM = =, 6/NII*XNYM*+2
EYPII(ILK) = (o0
IF (YNUM LT, =27,) O TO 732
EXP3I3I(T,K) = EXPIXNUM)
2593 730 CONTINUZ
I =¢
N0 3406 K = 1,16
00 343 N = 1,16
TEMP = ZXP3IX(NLX)
255 00 340 J = NTERML,IVYV
I =7 + 1
34) ND(I) = ZXPON(J)I®TEMP
479 CONTINUE
[ %3484¢33300038083%348000e5s sgNeg: FUNC?I’JN AP PRSI I IBVSIINY
2 263 CALL SECONI(TIMEIN)
DO 7500 T = 1,41F
R11TZ1=71%R11M1
R11TZ22=72%R11M1
S1(I)=°P11T771*CCS(Y1(T))
| 2F5 S?2(I)=R11TZ22*STN (YL (I
k. | 75219 S1(I) = S1(I) + S2(I
J =20
: NO SJ0 K = 1,16
N NO 867 KK = 1,1F
27) S2 (KX)=S1 (KK)*FXP(YA(K)=1,)
; SN2 (KK) = ExXP(S2(KK))
3 %9 CONTINUZ
% C ®esessrsns CALL VPROR(SN2,0) MIIIIINIDYNIINIIYY
CBLL VPROP(SN2+SN2¢16,1530,16)

b 275 00 870 XK = 1,1536
_ SML(KK+ J) = SN2(KK)
F . °71 CONTINUE
N0 290 KK = 1,6
| S2(KK)==CEGEE P (YA(Y)=1,) Ty 1YA(K)=1,)
R | 2= 294 SN2 (KK) = ZXP(S?2(K¥))
X a5 ) CONTTNUZ
; C **4e¢ssseccse CALL VPROP(SMZ,2) 1)NINNINNNINND)
v CALL VPROP(SM2,SN2,164153.,16)
5 N0 RYL KK = 1,15%¢
& 215 SML(KK#J) = SNL(KK#+ )V *SN2(KK)
g
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PROGRAY MAIN 76/7A oPT=1¢ CTN L.A*L3IA

634 COMTINUZ
. Jd = J + 1536
503 CONTINUZ
c Bavsensrsssnses  PATN LOOP STARTS **esssssnsscsssscsssan
290 C ®#esesn CALL NBYXTOV(X*C2434KINF,G,NB,0,M INA)
N0 707 KK = 1424576 -
JN(KK) =JN(KK) *SNL (KK)
707 CONTIMUYZ
J =1
295 DO 991 X = 11,3772
DO @92 T = 1,16
JNALY) = JMNUOINFIKI+D)

J=J +1
992 CONTINUZ
330 931 CONTTIHNUZ
€ serses ALl t2( 2 K INS nc 1
J =1
00 293 K = 1,1%36
N0 99¢ T = 1,17
315 JN1(J) = UNA(JNS(K) +T)
J=J +1
994 CONTINUE
933 CONT THUF
IN1(26113) = 0.0
310 00 9ul KK = 1,26112
JNA (KK) JN1 (KK+1) = JUN1(KK)

INA (KK)
JN1 (KX)
: SR CONTTNUE
3 315 CALL PRVEZC(LHUNL o JND
b (7 i |
DO 932 KK = 1,26142
E IF (4MOT. 33(KKY) (Q TQ 9332
JNA(T7) = JN1 («K)
329 JNT1(IZ) = JNAC(TIZ)
] 17 =17 ¢+ 1
ag 2 CONTTINUE
WO IT-(hyG938) UNI
J =3
I =
0

NDEL JIKK) ¢ JNA (¥K)
JN1 (KK) + JNA (KK)

325
1,14/
: ‘ NTOM1 €
: | 00 511 KK = 1,1536
JNA (KK +NY = JNL(KK+))

333 511 CONTTINUS -
‘ D0 512 KK = 1.,NTPVLA
{ JNAIKK+T) = JNA(KKeT+16536)

+ N

{ €12 CONTTNUE
_ | N0 61T KK = 1 ,NTSMIA
| 315 JNA(NSLIGTREKK) = JNL KK+ ))
soe-d 5113 COMTINUE
% ! = J + 153F
- I = 1 +« NT1&824
e 51° CONTTHUS
g‘ L %] CALL PRVEf(uugNe  , INA)
4:\”: N = ¢
%i. 1 = ¢ u6

<

AL
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PROGRA!N MAIN 76776 0P T=1

e

% J¥X =
00 00 I =
11=0
NO 701 KX =
! JINL (N+KK)
761 CONTINUE
N0 69) X =
359 JL = NS + I1 = 1
J2 = NS + I1 - 1
DO 68) J = 1,NTEOMY
no 703 KK 1,153%4
IN (¥K)
IN (KK) IN(KK) *](J¥)
INLINSKKY = JNL(NeKK) +
CONT INUE
JK + 1
Ji + 16
J2 - 16
CONTTNUZ
I1=I1+NT1536
M = N + 1535
FONTINUS
CALL PPVEC(LHJINLT
c WRITE (Aey9998) UNY
CNORM = SUMLOG(JN1,2L576)
IF (CNCPM LT, 1.,3=20) CNOCY =
CNORM = 1,/CNOEM
DO 715 KK = 1,2L576
JN (KK) = CHOOPu® N1 (KK)
INA(KKY) = COSY(KK) * |n(KK)
CONTTANUE
CHAT = SUMLOG(JNA,2LE76)
x5 N0 “11 KK = 1,2L576
? JNACKK) = STNYIKK) * JN(KK)
| 711 FONTINUE
| SHAT = SUMLOG(UNA,2L576)
| CXHAT = ATAN2(SHAT,CHAT)
2 J =10
N0 343 K = 1,1¢€
N0 776 XX = 1,153k
YRIKK+J) =V (K)
772 CONTTNUZ
195 J=J ¢+ 1536
363 CONTIMUS
N0 771 KK =
y JNA (KK) =
771 FONTINUZ
39) X3:STO=X35S?
- XEST = SUMLOGUUNA,2LK75)
AN 7T KV = 1,2L57¢
JNA(KKY) = JNA(VK)sYa (V)
FONTTNUE
ALOSSN=ALOSS
ALNSS = SUMLOG(JNA,24L5T7R)
ALOSS = ALNSS = X3ESTeEX3ISST
ALNSS=AMAX1 (ALOSSv1.E=1R)

¢ Ses0esssBLRBsLB s VAT | 00OF

1,16

& JuS
z 1,1536
= 0.0

1,16

355

763

JK

J1

364 J2
680

LT R

760
s JND)

1.0

719

1,2L576
YR (KK)® N (KK)

= 773
3135

L7

INA(KK+JL1) ¢ JNA (KK+J2)

INNS

FTN &4L,5+L33]

1M (KK)

8800080080000 00400
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875

610

%15

62)

25

637

435

%4l

W45

45)

PROGRA MAIN

201

834"

35

1693

1499

1556
1501

1633

1692

1740
1601

1514

76/76 cPT=1

CALL SECOND(TIMOLTY
TNLF = TIMOUT - TIMEIN
WRITE(642C1) KOUNT,X1,X2,XTySHAT,"HAT {CXHAT ,X27ST,2L0SS
)

CORMATI( IS5,1X 1P 3=1bL,B0seXy1P2514L,H,LY 10754 %,5

WRITE(6,28833) TNLF
FCRMAT( 1PF12,€ )
IF (KOUNT ,zZ0e, NO2 ) GO TN 535
XOAT(KOUNT 42)=CXHAT
YOAT (KOUNT,3)=ALOSS
XCAT (KOUNT 44)=Xx3EST
KOUNT = KOUNT + 1
GO TO 450
CONT INUE
SUMP = 3,0
SUMC = 3,0
XJAT (KOUNT,2)
XDAT (YOUNT,3) ALCSS
XDAT (KOUNT,4) XIEST
20 15C1 I = 31,NO2
XD = BBS(XDAT (I, 1) = YDET(I,2))
CONTINUE
IF (XD .GT. PT) GO TO 1499
G0 TO 1513
X0 = X =« PJ2
GO TO w99
SUMP = SUMP + xDO*xn
CONTINUE
H = NO2 - 3"
Syr#P = SUMO/H
XNSAMP = NSAMP
XAA = XNSAMP + 1,C
SUMPL = (SUMP ¢+ XNTAVPESIHMPY ) /XAl
oSuUMey = ALOGL{ (SUMPL)*1)],9
70 16C1 T = 31,M02
X0=AQS(XNAT(I,5)=XNAT(T,4))
CONTINUE
IF (XD ,6T. PIV €92 T) 1699
GO 70 1779
XD = ¥ - P12
GO TO 1K3%
SUMC = SUMC + x0O*xN
CONTINUZ
SUMC = SUMC/H
SUVe2 = (SHMF ¢+ XNSAMIASUMP2)/YAA
oSUMP2 = ALOGL1C (SUMP2Y*1),°

CXHAT

WOITE(641511) NSAMP,SNHDYL ,ASUNPL,SIVD 2 ,2S11vD2

NSAMP = NSAMP + 1

IF (ISaMP (30, NN ARG Ta 2267
ISAMP = TSAMP + 1|

0 TO 71

CONTINUZ

STo°P

COIMATILH 4213314, 74/4i% V)
FOIMAT (LY , I2)

FORPMAT( T15¢1PLELL,B44H )

NP

CTIN L, FeL3ZA
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SURRQUTIN: VP0P 76/76 0PT=1 FTIN 4,6+4334

-

SUBROUTINE VPROP (FROM, TO4 IGO0, TENT,INM)
DIMENSION FR0OM(1),TO(1)
LEVEL 2,FROM,TO
N0 10 I = IGO,IEND,TIN"
5 N0 26 J = 1,INC
TO(I+)) = FPOM(.M)
23 CONTTINUZ

17 CONTINUE
13 RETURN

ZND

i

SYMAQLIC ReFZRINCE MAP (R=7)

‘NTRY POINTS NSF LIN: REFCPINCES
L 3 yPROP 1 17
3
'ASIARLES SN TYPZ SZLOCATION ]
; ?  FoQm o= AL ARRAY £oP REFS 2 2 [
i 36 1 INTEGT2 3zF< 6 DIFINED “
, 0 TEWD INTZGS2 £oB, 3cFs “ CSFINED .
: " I60 INTSGER FoPo scee 4 DEFINED 1
0 INC INTZ6ER FoPe QzFs “ 5 pzernT
3 INTZGER oees 2%¢  DIFINED c
; ® TO ez AL ARRAY FoP, ocFS > z PIFINT
l
TAT: MINT LAAZLS NEF LINI  RZFESGENGES
3 10 9 4
. 0 23 7 5
; . nBPS  LAR:L INDF & FROM=TO LENGTH PYCIERTICS *
2 20 12 > 3 4 9 {5R MOT INNED
3 | 2% 25 J 5 7 LR TNSTACK
|
| TaTISTICS
; PPOGRAM L INGTH 630 3

o

¥
P

#

1

i




FUNCTION SUML
1
s
13
c
17 c

SYM30LYC "=F:R

PPOGRAM LENGTH

0G 76774 coT=1

FUNCTION SUMLAG(A,N)
QIMENSTION A(1)
LZVIL 2,
SUMLOG = (.9
N0 16 I = 14N
SUMLOG = SUMLOG + ()
CONTIMNUZ

RITUPN

END

SNCF MAP (R=3)

INTRY POINTS DEF LINE RIFTDINCFS
4 SUMLOG 1 9
VARPIAILES SN Type FSLNCATION
0 & oIAL ARRAY FeP, oCcFS
20 1 INTZGER REFS
0 N INTEGS? E.P, REFS
3 17 sumLOn PTaL REFS
§ STATZMINT LAQELS DcF LINZ  PEFERTNRFS
6 10 ? [
LNOPS LASEL INDEY FROM=TO LENGTH PPERTICS
! 12 1) 1 5 7 4R INSTACK
STATISTTCS

219 17

PPN

FTH L, A+433A

2
DZFINEN
DEFIMEN
DIFINFQ

FRS TR




PR SAT et 0 S YA

-

TN

13

15

20

25

CaLN MR,

13

3

VAZIA
()
b
3

~
~

~
PAEF NO o

SURROUTINT 6AUSS

SEVERITY

1

21
19

35

43

76/76 OPT=1

SUBROUTINE GAUSS(JS,SO4X4,Y)
DIMINSTON NST(3)
CCMMON /SN/ NLJN2yNZ4MCoT1,T2,T2
COMMON /GN/Z J, XR(2)
IF (J 13, 19, 20
) =2
THOPY = 3,*ATAN(1,)
NST(1) 1693
NST(2) 2329
NST(3) 1297
XR(1) = ONNF(NST,1)
GO TO 35
GO TO (3C,42), J
J =2
X2(1) PNNFE (NST,2)
XR(2) ONNF (NST )
K1 = SQRT(ARS(=2,%2LCS(X2(1))))
XR(2) = THOPI*XP (2)
XR(1) = X1*SIN(XR(2))
X2(2) = X1*COS(XR(2))
XO(1)+#SD + XM
UeN
)
XR (2) ¥SD+XM
USN

2= u -4

DETAILS UIAGNOSIS OF PPIOLZIM

AN IF STATFMSENT MiY 37 MO2T “FFICITNT THAN A 2 0OR 3 3RAL

SYMAOLIC RcFEQRINST MAP (5=3)

ENTRY POINTS

GAUSS

€S
J
JS
“r
MST

M1
4 e
N3
SO
TWne |
T1
2
T3

3N

NDEF LINEZ O2F=QaNCES

TYPS

INTE6Z
INTZ6S

INTEGER PN T

1 22 25

TILNCATTIGNM
R GN REFS
R SUNUSED FePo NEFIN TN

INTEGZR ARPRRAY s-ce

INTEZGEP
INTFREZD

INTERZ

*TAL
cTAL
Qe AL
PEAL
CIAL

9 IRV, BUES B

?

ey Y9

MmN nNn NN N

VA D oL v O
[V 97 IRt IS IR

MU RAIRL

N A

L A ]

‘AN AN DS N

TN 4.5+L37A

24
pTFINER




FIUNCTION PNNF 76/76 OPT=1 TN bLoH+L33A

1 FUNCTION RNNF (NS ,MODF)
DIMINSION NC(3),4NS(3)
COMMON /PN/ NLoN2¢N3 4P yT1,T2,73
NDATA M1 4M2,M3 /M23,L)56,29)3/

5 IF (v¥00€) 1d, 100, 16
16 N1 = NS(1)
M2 = NS(2)
N3 = NSI(3)
TL = 2.%*(-12)
19 T2 = 2.%%*(=-204)
T3 = 2.%*(=36)
M = 2%wgQ
166 X = N3I*M3
KD = K /7 MP
15 NC1 = K = KD*\4P

K = N3%M2 4+ N2*43 + KN

KD = K / MP

NC2 = K = K0O*MP

K = N3I*M1 & N24M2 4+ HNi*M3 + V)

20 KD = K 7 MP
NC3? = K = KN*4P
N1 = NC3

: N2 = NC2

2 N2 = NC1

= 25 XN1 = Ni

: XN2 = N2

a XN3 = N3

ii RNNF = XNL1*TL & YN2#T2 & YN3*T?
RS TURN

| 33 ZND

T

SYM3OLIC REFERINCE MAP (P=3)

ENTRY POINTS 03ZF LINE REFERENCES
& DONNF 1 29
VAPIALES SN Tyec RE.OCATION
63 K« INTZGER oreg 14 18 1
NZFINEN 12 1& i
64 KD INTLGESR 2TFg 15 16 !
NCEINED 16 17 2
0 ~oDE INTCEGER FePu 2:rQ 5 NZEINER
| 3 NP INTEGER oN orcy 3 14 1
{ D=FTNTD 12
(el  sg INTZGER REFS 19 DEEINEN
& 57 M2 TNTZGZE2 s 14 1o D-FIN
» 650 ™3 TNTERSR PEES 1t 1¢ 1
%, 73 NC INTZGRZIR  ®UNDCE aee 3 >
o bS5 MNCH INTZARER ’scn 2N N-FINTN 1
e 66 HNOC2 INTEGRER siex 27 N_FINZT 1
67 NC3 INTEGZD 2=e= 22 neeTNs~ 2
" NS INTERSR ARDAY F.P, orFS 2 5
3 M INTEGZR N ereq 3 ie 2
L




SUS2QUTINT

1]

PRV ZC 76776 oPT=1

SUBROUTINE P/VEG(ILARTL,VEIM)
C PRINT SELECTZ0 VECTO® FOMONNEMTS
INTEGEP  LAITL,L,0TIM12,00UNT
2EAL vEC (1)
LEVEL 24.VEC
DATA DNIV¥12,0N0UNT/1635, J/
COUNT = COUNT+1L

C WRITE(6,99) FOIINT, LE3=L,
c » VICINTM12*7 + 1), VYEC(NINMI2°7+750),
c * VEC(DIM12%7411468)
£ 93 FOCMATI(1!4 PR, ENTPY 215,94 AT ©NT,
C * 5314.7)

RETUON

ENP

SYMAOLTC REFcRINCE MAP (R=3)

INTRY POINTS

T PRVEr
JARIASLES
10 COUNT
¥ NIM12
0 LASEL
6 veC

3TATISTICS

DEF LINT BZFCPINCES

1 Ly
TVYeg RZLOCATION
INTEG=ZR REFS
INTZARZ? REES
INTEGS® *NUSZIN FoePo RZFS
PEAL ARRAY FoPo, QEFS

W BL,

& WA N

FTIN L,hea738

7
DZFINEN
NzFIN=D

(4

NTFTNE
[4
1
DEFINT




" -2 CDC Star-100

The code for the 3-D phase demodulation problem was a natural _ .
extension of that for the 2-D problem described earlier. The mode! for |
the problem is described in [l] . In particular the problem pushed the -
capacity of Star to its limit as the density now was represented as a ‘?
25,000 word vector which because of the algorithm structure required close
to the 65,000 word vector limit of the machine. This code was not used

for Monte Carlo production runs because of computer time limitations, but

as a check on the accuracy of the assembly code for the AP120B code of

the next section. 1

=
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FORTRAN R1.3 CYC
coovl

00002

00093
00004

00205
00006
00007
00008
092009
00010

o0voll

00012
00013
00014
N0015
00016
00017
00018
00019
0002¢ 992

00021
: C SE
00022
00023
00024
co3
00025
00026
Co

00027
00028
- 00029
00930 31
00031

00032.-  3Z°

LE I BUILY 09/27/78 20:4Q SQURCE LISTING

PROGRAM MAINCINPUT»OUTPUT»PUNCH)UNITO=OUTPUT»UNITSsINPUT,
X UNIT10=SEED)

UIMENSION XDAT(1305,10),XHAT(4)»Y1(35),Y2(135),
SEXPON(3IS)>EXDONCLT)»Y3(1T7)»PNF(353) 2 YA(35),EXP33(16516)»
¢Q(353)sPBAR(353),PN(353),AN(3)sF(353),PDUMMY(353),°DUNY2(3,53)

CUMMON/GN/JGAUSS,»XZ22(2)

KEAL COSY(24576)»SINY(24576)5SN1(24576)53N2(1536)»JN(24576),
$YNL(26112) 5 INA(S4272)5sDELJI(26112)5S1(ib)9S2(15),YB(26576)5D(2000)

RcAL YC(16)

INTEGER JNS(1536),5,JINF(3072)

INTEGER OPSEED»SONORMySOWRT,»SDRDWR» SOSTAR»SIRUNSSDSAVES SOREST

BIT B3(26112)

DESCRIPTOR DBsKJNF»DINA»KINS»>DJINLDC

DATA SONORMy»SDWRT,»SORDWR» SDSTAR,SORUN,»3DSAVE,SDREST
X /10s192> 1525354/

NAMELIST /INSTR/ Y3EST,»Q33CsaALFsGAMPNUMI,

X YLESTH»Y2ESTsALPLL0»DELF,»222C» NUM1,NUM2,ND2,NO3,0PSEED,
X IPRIN /

ASSIGN DBr»JN(1l;1l0)

ASSIGN KJNF,JINF(13;3072)

ASSIGN DJNA,JINA(L1;49152)

ASSIGN KJNS»JINS(1;1536)

ASSIGN DJNL1»JN1(1;26112)

ASSIGN DC»JNA(L1317)

CALL Q3CLOCKS(IDATE,ITIME)

WRITE(6,992) IDATE, ITIME

FORMAT(' COMPILE VERSION 5-18-77, NEW FILT340,
X "o DATE,TIME = 9,2A12)

JGAUSS=0
T SEED DEFAULT

OPSEEL = SDNORM
JSEED = SDRUN
IPRIN = 2
FORMAT(4F1045515)
KEAD(S5,INSTR)
WRITE (S, INSTR)
FORMAT(5F10455415)

IF(IPSEED +FEQes SORDWR) GGTI 31
CALL GAUSS(SOSTAR» TiMlpyTEM2,TcM3)

6070 32
CONTINUE

CALL GAUSS(SDREST, TEML,TEM2,TEMI)
"CONTINUE

55




FORTRAN Rl.3 CYCLE I

00033
00034
00035
00036
00037
000138

00039

00040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00050
00051
00952
00053
00054
00055
00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
03056
00067
00068
00069
00070
00071
00072
60073
00207¢
00075
00076
00077

BUILT 09/27/78 20:40
P110210.**(ALP110/10,)
QQ=022C##(,25)
RX=(P110/(SQRT(2.0)%QQ))*#(4.0/3.0)
FTC2SQRT(2.0)*RX*#(,25)/QQ
DELT=DELF*FTC ____
Q22=Q22C*DELT
R11=RX/DELT
R11ML = 1./R11
P2222P110#SQRT(Q22C/RX)
ALFOSALF#DELT _
BET=1.0-ALFD
All=10.#*((ALP110+GAM)/10,)
A22=P220 s il
P33020.5%Q33C/ALF
A33s2,0%P330
Q332Q33C*#DELT
DEV1sSQRT(ALL)
DEV2=SQRT(A22)
DEV3=SQRT(R11)
DEV4=SQRT(A33)
DEVQA2=SQRT(Q22)
DEVO3=SORT(Q33)
KOUNT =1

[SAMP=l

NSAMP=0

SUMP1 20,0
SUMP220,0
SUMP3#0,0
DELSQsDELT#*#%2
PIs4.*ATAN(1,)
PI2#2.0%P]
PIOLT=PI/DELT
PINVe1,0/PI =
PI20LT=2.0%PIDLT
UlaNUML s
U2=NUM2
U3=NUM3
1Y25U2/PI2DLT#SORT(50.0%022)+.5
NTERM=1Y2

NTERMLsNTERM+1

NTERML6sNTERM#*16

NCeNTERM16+1

NT=2¢NTERM16

NTAL536sNT+1536

R55s045/R11

SOuURTE

LISTING

MAIN

s i, S T s il ok BNl O
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FORTRAN R1.3 CYCLE I

00078
00379
00080

100081
00082
00033

. 00084
00085
00086
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099
00100
00101

00102
00103
00104

" 00105
100106

00107
00108
00199
00110

00111
00112
00113
00114
00115
00116

40

50

51

55

o

BUILT 09/727/78 20:40 SOURCE LISTING MAIN
CL==0.57A22
CM==0.57A33
SI==0.5/A11 _ _
SEEESEEEREEREPIOGRID Y1,Y2 AND YA ##6osstbsssbssstsstsessestetes
EDGl=PI/Ul
EDG2=PIDLT/7U2
D0 40 I=1,NUM]
Xs]=-1
X=X/Ul
YI(I)»>=PI+X*PI2+EDG1
D0 50 I=1,NUM2
X=[-1
XaX/U2 1 :
Y2(I)==PIDLT+X*PI2DLT+EDG2
DO 51 I=l,1IY2
Xa]
XsX/U2
Y3(I)=X
DO 55 I=1,NUM]
CoSY(I)=COS(Y1(I))
SINY(I)=SIN(Y1(I))
S1(1;16)=C0OSY(1516)/R11
S2(1316)=SINY(1;16)/R11
CALL VPRUOP(SINY,1)
CALL VPROP(COSY»1l)
BEGIN NEW SAMPLE PATH

71 XP=0+5*SQRT(A33)

981

60

150

YY3=(NUM3=1.0)/2.0+1.,0
IY3=YY3

IF(IPRIN oGE. 2)
X _WRITE(6,981)
FORMAT('] KOUNT»X1pX25X3» 11,22, A
X /%' CXHAT, X3EST»ALOSS» TNLF?)
DO 60 I=1,NUM3
XX=[=YY3
YCCLI)=Y3EST+XP*XX
YA(L)=Y3EST+XP*XX
srbbdtbsrrbtnbttbtes DYNAMIC EXPONENTIALS *%&sssttsbetes sttt
IF(IY2.EQ.0)GD TO 153
D0 150 I=1l,1Y2
DON=PIDLT*PI20LT
EXDON(I)sEXP(=DON/Q22*(Y3(1)#*%2))
D0 152 I=1,1Y2
EXPON(I)=EXDON(IY2+1-1)

57

|




FORTRAN R1e3 CYCLE I BUILT 09/27/78 20:40 SOURCE LISTING ~ MAIN - ‘
00117 122 EXPONCLIY2+1+1)sEXDONLI) i
00118 153 EXPON(CIY2+1)=0.5 ) |

s scnaaiiiiiic Lo danale

00119 IYYs2%[Y2+¢1 2
00120 LTERM2=0 5 3
00121 D0 720 K=1l,16 : S Pl |
00122 ‘ 00 720 I=l,16 _ A
00123 XNUMs (K=1)*XP+ALFD*(YA(I)=1,) -
00124 XNUM==0.5/033#XNUM**2
00125 EXP33(I,K)=0,0 _ é
00126 IF(XNUMJLT.=27.)G0 TO 720
09127 EXP33(I,K)sEXP(XNUM)
00128 720 CONTINUE
00129 LTERM=0
00130 LTERM163LTERM*16
00131 LTERML1aLTERM+1
00132 LC=LTERM1G6+]
00133 NSaNTA1536%LTERM+NC
00134 1=0
00135 DO 339 K=1,16
] 00136 D0 339 N=sl,l6
b 00137 DO 339 JsNTERM1l,IYY
2 00138 I=1+1
00139 339 D(I)=EXPON(J)*EXP33(NsK)
, 00140 ALOSS=A33
: 00141 ALOSSO=ALUSS
00142 X3EST = Y3EST
00143 X3ESTO = Y3EST
C bbbk bhkkrhhbr kbbb hbbhke® [NITIAL DENSITY *&*sttbdbbbtrenrbsbtss ik
00144 1JK=0
00145 DO 160 Ks=l,16
00146 ZZ2sCM*¥(YA(K)=Y3EST)*#%2
] 00147 DO 160 J=1,96
] 00148 YYYS2ZZ+CL*(Y2(J)=Y2EST)**2
; 00149 00 160 I=1,16
00150 [JKsIJK+1
00151 XXX2YYY+SI*#(YL(I)=YLEST)*#*2
00152 [F(XXXeLTe=27.,1G0 TO 159
00153 JNCIJKISEXPEXXX)
00154 GO TO 160
| 00155 159 JN(IJK)=0,0
. 001%6 160 CONTINUE
1 E A% C Aok ok o e e e ok ok o ko ok INTEGER ARRANGEMENMT *%kxxs kbbb bbb kb
& 00157 D0 225 I=1s26112
o 00158 225 B3(I)ap'le
b | S 00159 I1=0
3 AL
BE
b1 %

] T S B AT
PR BT RTTENR
e B R "*NS; f‘tﬁlﬂwm R s

v




FORTRAN 1.3 CYCLE I _ . _ BUILT 09/27/78 20:40
00160 00 300 K=1,16
00161 DO 300 J=1,96
00162 1=1+17 it
00163 300 B3(I)=8'0'
00164 DO 320 K=1,3071,2
00165 UNF(K)=(K-1)%8
~00166 320 JNF(K+1)=JNF(K)
00167 T A e N R
_ 00168 _ PO SRS R o e
00169 DO 332 K=1,16 K
00170 DO 332 J=1,96
00171 Bapeg.o o T 0
00172 I12J1+¥M0D(23-1J=1)/6,16)
00173 INS(I)eIl
00174 332 Jle=Ji¢32 ¥
00175 DELJ(L;17)=114/12,
00176 DELJ(18;517)20475
00177 DELJ(35;17)27,/12,
00178 DELJ(52517)%5./12.
00179 DELJ(69;17)20425
00180 DELJ(86;17)=1./12,
00181 CALL VPROP1(DELJ)
00182 11  CONTINUE _
00183 KOUNT=1 ~
| 00186 CALL GAUSS(JSEED,DEV1,YLEST,X1)
| 00185 XDAT(KOUNT,1) =X1 :
00186 CALL GAUSS(JSEED,DEV2,Y2EST,X2)
00187 CALL GAUSS (JSEED»DEV4,Y3EST»X3)
00188 ACOS=X3#COS(X1)
00189 ASINsX3#SIN(X1) ,
00190 CALL GAUSS(JSEED»DEV3,ACOS,21)
00191 CALL GAUSS(JSEED»DEV3,ASINyZ2)
00192 GO TO 470
00193 450 CONTINUE :
00194 X1eX1+X2%DELT
700195 XDAT(KOUNT,1) X1
. 00196 CALL GAUSS(JSEEDsDEVQ2,X25X2)
00197 X3sX3¢BET+ALFD
00198 CALL GAUSS(JSEED,DEVQ3sX3,X3)
00199 XDAT(KOUNT,5) =X3
00290 ACOS=X3#COS(X1)
00201 ASINsX3*#SIN(X1)
00202 CALL GAUSS(JSEED,DEV3,ACOS,Z1)

00203

CALL GAUSS(JSEED»DEV3,ASIN»Z2)
XP=0e5*%*AMAX1(.001»SQRT(ALOSS))

e e e

SOURCE LISTING

MAIN




FURTRAN R1.3 CYCLE I BUILT 09727778 20:40 SOURCE LISTING MAIN
00224 XP=,5%SQRT(ALOSS)
00205 XPD=,5*SQRT(ALDSSO)
XP0=,5%AMAX1(.001,SQRT(ALOS3S]))
00206 D0 600 is=1l,NUM3 =
00207 Xel-¥¥Yas
002928 YACI)=X3ESTO+XX*XPO _
00209 600 CONTINUE . 5
00210 DO 730 K=1,16 _ i ‘
00211 DO 730 I=1,16 , ]
00212 XNUMs=YA(L)+X3EST+XP*(K-YY3)+ALFO*(YA(L[)=1.)
00213 XNUM=2=0.5/7/Q33¢XNUM**2
00214 EXP33(I,K)=20.0 , \
00215 IF(XNUMeLT.=27.)60 TO 730 f
00216 EXP33(I,K)=EXP(XNUM)
00217 730 CONTINUE
00218 1=0 3
00219 DO 340 K=1,16 4
00220 00 340 Nsl,16 *
00221 DO 340 JsNTERM1,IYY
00222 I=s1+] o -
00223 340 D(I)=EXPON(J)*EXP33(NsK) 1
00224 470 CONTINUE
SEER e Rt b e b rb kb bt SENSGR FUNCTICN *sssts st sttt etaasstdtated ]
k 00225 CALL Q3CLOCKS(T,TT) s
f ‘ 00226 R11TZ1 = Z1%R11M1
| 00227 R11TZ2 = Z2#%R11M1
3 00228 S1(1316) = R11TZ1#*COSY(1;16)
00229 S2(1;16) = RL1L1TZ2*SINY(1;16)
00230 S1(1516)=251(1;16)+S2(1;16)
00231 J=1
00232 DO 500 K=1,16
B : 00233 S2(1516)=S1(1516)*(X3EST+(K=YY3)*XP)
F 00234 SN2(1316)=VEXP(S2(1316);SN2(1;16))
‘ 00235 CALL VPROP(SN2,0)
l 00236 SN1(J51536)=2SN2(1;1536)
00237 S2(L;16)2=R55%(X3EST+(K=-YY3)*XP)*(X3EST+(K=-YY3)*XP)
00238 SN2(1316)=VEXP(S2(1;516)3SN2(1;16))
00239 CALL VPROP(SN2,0)
| 00240 SN1(J51536)=SN1(J;1536)%5N2(1;51536)
i 00241 500 J=J+1536
! srhdb ettt ntsste MAIN LOOPOSTARTS #ts bbbt sbrdsbdttttbbsrttnes
y | 00242 JN(1;264576)3JIN(1;24576)*SN1(1;24570)
! 00243 CALL Q3VXTOV(X'02',0,KJINF»I»I8,CrDJINA)
00244 CALL QBVXTOV(X'02',0,KJINS,0,IC»050JN1)
00245 JNA(1;26112)=JN1(2326112)-JN1(1;26112)




i
FORTRAN R1.3 CYCLE I BUILT 09/27/78 20:40  SOURCE LISTING MAIN
00246 INA(1;26112)=DEL J(1526112)%INA(L;26112)
00247 JN1(1326112)=JN1(1;26112)+INACL;326112)
00248 CALL PRVEC('JN1', JN1)
00249 _  JNA(1;24576)=Q8VCMPRS(JINL(L1;26112),83(1526112);JINA(1;24576))
00250 INL(1;26576)=JNA(1;24576)
00251 Jol s AT
- 00252 I=1 Lo

00253 DO 510 K=1,16
00254 N=I+NTERM16
00255 JNACN;1536)=JNL(J;1536)
00256 JNACI;NTERM16)=JNA(LI+1536;NTERML6)
00257 INACN#1536;NTERM16)=JINL(J;NTERM16)
00258 JaJ+1536
00259 510 I=I+NTAL536
00260 N=1
00261 1120
00262 JK=1
00263 CALL PRVEC('JNAY, JNA)
00264 D0 700 I=1,16
00265 110
00266 JNL(N;1536)%0,0
00267 D0 690 K=1,16
00268 J1sNS+I1l
00269 J2sNS+I1 :
00270 DO 680 J=1,NTERMI
00271 JN(1;1536)=JNAGJL;1536)+INALJ2;1536)
00272 JN(131536)=JN(1;1536)%D(JIK)
00273 JNL(N;1536)=JNL(N;1536)+JIN(1;1536)

; 00274 JKsJK+1

| 00275 J1=J1416
00276 680 J2=42-16
00277 690 I1sI1+NTA1536
00276 NsN+1536 :
00279 700 CONTINUE
00280 CALL PRVEC('YJNLTY,JN1)
00281 CNORM=SUMLOG( N1 )
00282 IF(CNORM«LT.1.0E~20)CNORM=1,0
00283 CNORM=1./CNORM

s 00234 IN(1;26576)=CNURM®INL(1;24576)
00235 SHAT = 0,
00286 CHAT = 0.
00287 SUMSC = 0,
C 3-2-77

0023¢ D0 751 Isl,16

00289 SUMSC = 0.




FORTRAN R1.3 CYCLE I

00290
00291
00292
00233
00294
00295
00296
00297
00298

00299
00300
00301
00302
00303
00304
00305
00306
00307
i 00308
00309
00310

G e

00311
00312

& oo e 25y

. 00313
00314

| 00315
. 00316
00317
00318
00319
00320
00321
00322
00323
00324
00325
00326
00327

T

729

751

o000

343

201

505

] BUILT 09/27/78 20:40
DO 729 J=1,96
00 729 K=1,16

SOURCE LISTING

C ITEMP = [+16%(J-1)+1536%(K=1)
SUMSC = SUMSC+JN(ITEMP)

~ CONTINUE

CHAT = CHAT+SUMSC*COSY(I)
SHAT = SHAT+#SUMSC*SINY(I)

CONTINUE

JNA(1;24576)=C0SY(1;24576)%JN(1;24576)
CHAT=SUMLOG(JNA)
JNA(1;24576)=SINY(1;24576)%JIN(1;24576)
SHAT=SUMLOG(JNA)

CXHAT=ATAN2 (SHAT,CHAT)

J=1

DO 3643 K=1,16
YB(J31536)3(X3EST+(K=YY3)*XP)

J=J+1536

JNA(L;24576)=Y8(1524576)%IN(1;245T6)
X3ESTOX3EST

X3EST=SUMLOG(JNA)
INA(1;24576)=JNA(L;24576)*%YB(1;24576)
ALOSSO=ALOSS

ALOSS=SUMLOG(JNA)
ALOSS=AMAX1(ALOSS=X3EST*X35ST,1,E~18)

ek hbpbrkbrrk bbbk kb krk MAIN LOOP ENDS #**x%xdkprbhbbrdndspshgbdd

CALL Q3CLOCKS(TNLF,TT)
IFCIPRIN +GE. 2)

X WRITE(6,201)KOUNT» X1y X259 X3921922»CXHAT,X3EST,ALOSS

FORMAT(1H »

I5,1X»1P3E14¢6,4Xs1P2EL14abs4Xs1P3ELe o6 )

IFCIPRIN «GEe 2)
X WRITE(6,8880) TNLF
8880 FORMAT(1H »1PE12.6)
IF(KOUNT.EQ.NO2)GO TO 505
XOAT(KOUNT,2)sCXHAT
XDAT(KOUNT,3)=ALOSS

XDAT (KOUNT, 4) =X3EST
KOUNT sKOUNT+1

GO0 TO 450
CONTINUE
SUMP=(0.0
SUMC=0.0

XDAT(KOUNT,2)sCXHAT
XDAT(KOUNT,3)=ALOSS
XDAT(KOUNT» &) =X3EST

R N i ek

MAIN
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FORTRAN R1.3 CYCLE I BUILT 09/27/78 20:40 SOURCE LISTING MAIN
00328 DO 1501 I=31,N02
00329 XD=ABS(XDAT(I,1)=XDAT(I,2))
00330 1498 CONTINUE :
00331 IF(XD.GT.PI)GO TO 1499
00332 GO TO 1500
00333 1499 XxDaxD=-PI2 _ : 5
00334 GO TO 1498 %

00335 1500 SUMP=SUMP+XD##2
00336 1501 CONTINUE

00337 H=N0O2-30 _

00338 SUMP=SUMP/H

00339 XNSAMPaNSAMP

00340 XAASXNSAMP+1,0

00341 SUMPL=(SUMP+XNSAMP*SUMP1)/XAA
00342 OSUMP1=ALOGLlO(SUMP1)#*10.0
00343 00 1601 I=31,N02

00344 XD=ABS (XDAT(I»5)=XDAT(I,4))
00345 1698 CONTINUE

00346 IF(XDeGT.PI)GO TO 1699
00347 GO TO 1700

00348 1699 XD=XD=-PI2

00349 GO TO 1698

00350 1700 SUMC=SUMC+XD#**2
00351 1601 CONTINUE

‘ | 00352 SUMC = SUNC /H
F 00353 SUMP2= (SUMC+XNSAMP*SUMP2) /X AA
E | 00354 DSUMP22ALOGLO(SUMP2 ) #1040
- ; 00355 WRITE(6,1511)NSAMP, SUMP1,DSUMPL,SUMP2, DSUNP2
: 00356 1511 FORMAT(IH »I10»1P4E1446)

j 00357 NSAMPaNSAMP+1 !
, C

: C OUPTIONAL SAVE OF SEED L

00358 IF( (OPSEED +EQ. SOWRT) .OR. (OPSEED +EQ. SORDOWR))
X CALL GAUSSISDSAVE, TEM1,TEM2,TEM3)

3 (8
00359 IF(ISAMP .EQ. NO3) GO TO 2200
; 00360 ISAMP = [SAMP+1
} 00361 GO T0 71 !
00362 2200 CONTINUE ,
$ c
00363 sTOP

; 00364 END




FORTRAN R1.3 CYCLE I

00001
00002

00003

000904
00005
00006
. 00007
00008
00009
00010
00011
00012
00013
00014
00015
_00016
00017
00018

~ BUILT 09/27/78 20:40 SOURCE LISTING
FUNCTION SUMLOG(A)

REAL A(26112),C(12288)
C(1;12288)=A(1;12238)+A(12289;12288)

C(136144)=C(1;6144)+C(614536144)

C(1;1536)=C(1;1536)+C(1537;1535) ¥
C(1;768)aC(1;76B)+C(769;768)
C(1;384)=C(1;384)+C(335;384)
C(15;192)=C(15192)+C(193;192)
C(1;96)3C(1;96)+4C(97;96)
C(13;48)=C(1;48)+C(49;48)
C(1;24)sC(L324)+C(25;24)
C(1312)=C(1;12)+C(13;12)
C(1l;6)sC(1;6)+C(T7;6)
C(133)3C(1;3)+4Cl4;3)
SUMLOG=C(1)+C(2)+C(3)

RETURN

END

Sbit cateddh
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FORTRAN R1.3 CYCLE I

00001
00002
00003
00004
- 00005
02096

00007
00008

00009

00010 .

00011
00012
00013
00014
00015

00016

00017

10  A(97;96)=A(1;96)

T BUILT 09/27/78 20:40
SUBROUTINE VPROP(A,I)
REAL A(24576)
IF(I.EQ.2)60 TO 10

_ A(17;16)=A(1516)
A(33;32)=A(1;32)
A(65;32)=A(1;32)

A(193;192)2A(1;192)
A(385;384)aA(1;384)
A(769;768)=A(1;768)
IF(I.EQ.0)RETURN 3
A(1537;1536)=A(1;1536)
A(3073;3072)=A(1;3072)
A(6145;6144)=A(1;6144)
A(12289;12288)=A(1;12288)
RETURN

END

SOURCE LISTING

1
v'
|
i
i

DU b e i el Lol e o o e




00001
00002
¢0033
00024
00005
€0006
00007
00008
00009
00010
00011
oovliz

FORTRAN R1.3 CYCLE I

SUBROUTINE VPROP1(A)
REAL A(26112)
A(1035102)=A(1;102)
A(2055204)2A(1;204)
A(409;408)=A(1;408)
A(Bl7;816)=A(1;816)
A(1633;1632)=A(1;1632)
A(3265;3264)=A11;3264) _
A(6529;6528)=A(1;6528)
A(13057;13056)=A(1;13056)
RETURN

END

BUILT 09/27/78 20:49 SGURCE LISTING




FGRTRAN R1le3 CYCLE I

00001
00002
00033
- 00394

00005
00036
. 00007

00008

00009
. 00010
00011

. 00012
00013
00014
00015
0o0vule6
00017
00018
00019
00020
00021
00022
00023
00024
00025

10

100
110
120

190
200

BUILT 09/27/78 20:40 SOURCE LISTING

FUNCTION RNNF(NS,MJ0E)
DIMENSION NS(2), NC(2)
COMMON /RN/ N1, N2» MP, Tl1l, T2

DATA M1, M2/264734»

158551/

MODE=0 TO CONTINUE, OTHERAISE RESTART WITH
_INTEGER NUMBER NS(1)%2%#13+NS(2)

IF (MODE) 10, 1006, 10

N1=NS(1)
N2=NS(2)
Tls2.%#%(-18)
T232.,%%(=36)
MPs2#%%18
RETURN

00 200 I=1,2

GO 70 (110,120)»1
KasM2®N2

G0 TO 190
KsML1*¥N2+i12*N1+KD
KD=sK/MP
NC(I)=K=KD*MP _
N1=NC(2)

N2=NC(1l)

XN1=sNl

XN2=N2
RNNF=XN1*T1+XN2*T2
RE TURN

END




02001
00002
00003
00004

00205
00006
00037
000J8
00009
00010
00011
00012
00213

00014
c0015
00016
00017
00018
00019
03220
b 00021
E | 09022
: 00023
~ 00324

00025

00026

00227
00028
00029
00030

00031
J0032
00033
00334
00035
00036
00037

FORTRAN R1.3

(2N 2]

c
C

cvC

S

10

20
30

35

40

101

201

LE I BUILT 093/27/78 20:40 SJUKCE LISTING
SUBROUTINE GAUSS(JS»SDsXM»X)

DIMENSICN NST(2)

COMMON /RN/ Nls» N2» MC» Tl» T2

COMMON /GN/ JsXR(2)

ELECT _RESTART,»RUN»SAVE,RESTORE

GOTO (10» 20, 101, 201),JS s
Jel

TWOPI =8 .,*ATAN(1,.)

NST(1)=264734

NST(2)2158551

NST(1)=102943

NST(2)=185617

XR(1)=RNNF(NST,1)

RETURN

RUN (GENERATE RANDOM NO.)
GO TO (30,40), J

J=2

XR(1)=RNNF(NST,0)
XR(2)aRNNF(NST,C)
X1=sSQRT(ABS(=2,*ALOG(XR(1))))
XR(2)=TWOPI#*XR(2)
XR(1l)=XL*SIN(XR(2))
XR(2)=X1*COS(XR(2))
X=XR(1)*SD+XM

RETURN

J=l

XaXR(2)*SD+xM

RETURN

SAVE ScED

REWIND 10

WRITE(105,991) N1,N2,JsXR(2)
WRITE(65991) N1sN2,JsXR(2)
RETURN

RESTORE SEED

CONTINUE

REWIND 10

READ(10,991) NST(1)sNST(2),JsXR(2)
WRITE(65,991) NST(1)» NST(2)s» JsXR(2)
TWOPL = B8.%ATAN(1.)

XR(1l) = PNNF(NST,1)

RETURN




FORTRAN R1.3 CYCLE I
c

00036
00039 END

BUILT 09/27/78 20:40

SOURCE LISTING

991 FORMAT(' RANDOM SEEDS ',3110,E28.18)




FORTRAN R1.3 CYCLE I BUILT 09/27/78 20:40 SOURCE LISTING
00201 SUBROUTINE PRVEC(LABEL»VEC)
C PRINT SELECTED VECTOR COMPONENTS
00002 INTEGER LABEL,DIM12,COUNT
00003 REAL VEC(1)
00004 DATA DIM12,COUNT/1536, 0/
00005 IF(COUNT .GE. 0) RETURN =
00006 COUNT = COUNT+1 i i
00097 WRITE(6599) CGUNT, LABEL,
* VEC(DIM12+%7+1), VEC(DIM12%#7+¢760),VEC(DIML2#7+1148)
00008 99  FORMAT(' PR. ENTRY %,I5,% AT PNT. '5A4, |
*  5E14.7) :
00029 RETURN ) *
00010 END




A S L

-3 The AP120B Fortran, Assembly Language, Vector Chainer

By referring to figure 1 the structure of the code for the Monte
Carlo restartable code for the 3D phase demodulation becomes clear. The
code is made up of three different types, Fortran Code, Assembly Language
AP120B Code, called as a Fortran Subroutine Vector Chained AP120B Code,
which is the concatenation of Assembly Language Codes. The restartable
features of the code, the current Monte Carlo averages are written to a
file after each sample path, were provided by Milt Campbell. This program
was used to generate the statistical data provided in [23 . The time
critical convolution loops are realized by the assembly codes RLNLF.FSO

and STHIRD.FSO which convolve over phase rate and amplitude respectively.

The coding of these loops are time optimal for the AP1208B.
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THIS FILE CONTAINS INFORMATION OM HOW TO RUN EXCO.

M. CAMPBELL (SYSCON DESIGN)
OCTUBER 9,1978

SECTIONS ARE PRECEDED BY A LINE

#iN
WHERE N IS THE NUMBER. THIS ALLOWS EASY ACCZSS VIA THE EDITOR.

CONTENTS.
f##1-RUNNING THE PROGRAM
##2-LOOKING AT DATA FILES
##3-RECOVERING FROM ERRORS
##4-DATA FILE FORMAT
##5-FORTRAN SOURCE FILES
##6-COMMAND FILES

##1 RUNNING THE PROGRAM

##1.1 THE PROGRAM IS ON FILE E¥CO.TSK SO IT MAY B RUN AS A NORMAL
RSX~11M PROGRAM. O STARTUP THE PROGRAM EXPECTS THE FILES
“INITIAL.DAT® AND °RESTART.DAT” TO BE PRESENT AND TO CONTALN
THEIR CORRECT VALUES (SEE DATA FILE STRUCTURZ). ‘INITIAL.DAT®
CONTAINS DATA CONSTANT FOR A RUMN AND ONCE EDITTZD TO YOLR
SATISFACTION NEED NOT BE MODIFIED. ‘RESTART.DAT” IS DYNAMICALLY
UPDATED BY THE PROCRAM AND CONTAINS THE CURRENT RESTART
INFORMATION. FOR THE INITIAL RUN OF THE ?PR0GRAM ONLY!,

FILE °RESTART.INT® SHOULD BE COPIED TO ‘RESTART.DAT® TO ENSURE
THAT A RUN OF THE PROGRAM WILL INITIALIZE PROPE2ZLY.

£#1.2 COMMAND FILE °NEWRUN.DAT® IS PROVINED TO SET UP THE DATA FILES
; FOR INITIATINGC AN EXGO RUN. IT RENAMES ANY OLD RESTART FILES
(WHICH CONTAIN FINAL RESULTS OF RUNS) TO BE ‘RESTART.OLD’,
DELETES ANY EXISTING BACKUP FILES, CREATES Al INITIAL RESTART
BY COPYING °RESTART.INT” TO °RESTART.DAT”® Ax) EXITS. THE FILES
ARE NOW READY FOR AN “RUN EXGCO’® COMMAND.

##1.3 PROGRAM CTLXGO IS PROVIDED TO ALLCW ORDERLY SHUT DOWY OF EXGO
EXTERNALLY. EXGO USES EVENT FLAG 54 FOR CONTROL. IF, AT
THE END OF TME MAIN LOOP, THE EVENT FLAG IS SET, EXGU SIHUTS
DOWN WITH THE DATA FILES SET UP FOR RESTART.

#£2. CETTING DATA

£#2.1 RUNNING VALUES. TiE FILE °“RESTART.DAT® AL%AYS CONTALNS THE
RESULTS OF THE LAST TI!E THROUGH THE OUTER LOOP OF ENGO.
IT IS THIS FILE THAT WILL BE USED IF ENGO IS INTERRUPT-AD &ND
THEN RESTARTED. FEXAMINING “RESTART.DAT® OULD PROVIDE
Tdt: LATEST INFORMATION ON THE STATUS OF FiGU.
THE FILE °BACKUP.DAT’ CONTAINS THE SAME VALUIS AS “RESTART.DAT®
BUT FROM THE PREVIOUS PASS THROUGH THE OUTZx LOO2.  Tai

IS THE SECONDARY RECOVLRY FILE IN CASE THEd= IS SORI PROSLE:N

WITH “RESTART.DAT’.

Vi oe

$12.2 START STATUS. A KEW VERSION OF “RUNSTAT.HAT® IS CHIATED
EACH TIME EXGO IS STARTED AND ANYTIME THE P20G2aAM FAILS
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#82.3 EXAMINING THE FILES. ‘RESTART.DAT® AND °BAC:UP.DAT® SHCULD
BE EXAMINED ONLY WITH EXGO NOT RUNNING, SINCE ENGO GTLL
QUIT (WITH AN ERROR ON “RUNSTAT.DAT’) IF IT CAM NOT ACCESS
BOTHl FILES.

‘RUNSTAT.DAT® MAY BE EXAMINED AT AXY TIME AS A NEW VERSION IS
CREATED AS NEEDED.

##3. RECOVERING FROM ERRORS.

£#3.1 1IF EXGO ATTEMPTS TO KEEP THE RESULTS OF THE LAST TIME T4ROUGH
THE OUTER LOOP ON THE FILE “RESTART.DAT® AND THE RESULTS
ON THE PREVIOUS PASS ON “BACKUP.DAT’. THE OLD DATA IS COPLED
FROM °RESTART.DAT® TO °BACKUP.DAT® BEFORE WRITING THE
NEW DATA TO °RESTART.DAT’.

IF EXCO IS UNABLE TO ACCESS ANYONE OF “INITIAL.DAT’,
‘RESTART.DAT® OX °“BACKUP.DAT®, OR IF THERE IS SOME ER202
IN READING THEM (END-OF-FILE OR CONSISTENCY CHECK BAD), IT
WRITES AN ERROR MESSAGE ON “RUNSTAT.DAT® AND STOPS.

##3.1 1IF °RESTART.DAT’ IS BAD BUT °BACKUP.DAT’ IS GOOD, RENAMZ
°BACKUP.DAT® TO BE °RESTART.DAT’. THIS RESULTS IM THE LOSS
OF ONE PASS THROUGH THE OUTER LOOP.

##3.2 IF BOTH “RESTART.DAT® AND °BACKUP.DAT’ ARE EAD, THE
LATEST ‘RUNSTAT.DAT® CAN BE USED BY RENAMING IT TO
BE “RESTART.DAT® AND EDITTING THE TIME TAG (LINE 1)
OUT. THIS RESULTS IN LOSS OF ALL DATA SINCE THE LAST
SUCCESSFUL RESTART.

THIS SHOULD BE A VERY RARE CASE SINCE EXCO DOZS KOT
HAVE MORE THAN ONE OF ANY OF ITS FILES OPEN AT ONCE.

#84. DATA FILE FOPMAT.

##46.1 RESTART.DAT-THE MAIN RECOVERY DATA FILE. IT IS ACCESSED
EACH TIME EXGO IS STARTED FOR THE RUNNING VALUES TO BZ USED.

FORMAT: (NOTE, THE ACTUAL FILE HAS COMMA®S AFTER SOME VALUES,

THESE ARE FOR EASE IN EDITIYNG AND SHOULD BE RETAINED)

USE

CURRENT VALUE FOR ISAMP

CURRENT VALUE FOR NSAMP

CURRENT VALUE FOR SuMPl

CURRENT VALUE FOR SuMP2 -

CURRENT VALUE FOR JGAUSS

CURRENT VALUE FOR DZZZ1

CURRENT VALUE FOR X2ZZ(1l)

CURRENT VALUE FOR XzZZ(2)

COMMENT LINE(NO DATA IS O THIS LI%E)

10 6 INTERNAL VALUES FOR GAUSS (THE ARRAY NST)

1l 7 INTERNAL VALUES FOR BANF (31 TO 56 AND D)

12 3 INTERNAL VALUES FOR BANF (T1 10 T3)

13 3 INTERNAL VALUES FOR EANF (T4 TO %)

14 THE INTEGER VALUE “12345° IS REQUIiRED. EXCO
USES THIS AS A CHECE To MAXE SUR:a ol FILE WAS
CORRECTLY WRITTEN.

[
[
z
m
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#864.2 INITIAL.DAT-CONTAINS COMSTANT DATA FOR A RUN, BUT THAT MAY
VARY BETWEEN RUNS. THIS FILE MAY BE EDITED TO CHANGE RU!
CHARACTERISTICS.

FORMAT:

LINE USE

1 IZPRNT-IF NON-ZERO THEN THE “CYCLIC INPUT’ DATA IS LIST:D

2 JPRNT-INNER LOOP DATA (IN NDRV3D AND LEAF) IS LISTED
WHEN 0D (KOUNT,JPRNT) IS ZERO. SET IT LARGER THAN
NO2 IF NO DATA 1S DESIRED.

KPRNT-RUNNING RESULTS ARE PRINTED WHEN MOD(ISAMP,%PRNT)
IS ZERO. SET TO PRINT INTERVAL DESIRED.

ALP110

DELF

Q22C

Q33C

NO2

NO3

ALF

O ONOWNS> 1%

o

#04.3 RUNSTAT.DAT-A NEW VERSION OF THIS FILE IS CREATED EACK TIME
IT IS NEEDED. IT EITHER CONTAINS THE TIME AND DATE OF
A SUCCESSFUL RESTART, WITH THE RESTART DATA IN °RESTART.DAT”
FORMAT OR AN ERROR MESSAGE.

#£4.4 RESTART.INT-THIS FILE CONTAINS THE INITIAL VALUES OF
‘RESTART.DAT”, SO A NEW RUN WILL INITIALIZE PROPERLY.
IT HAS THE SAME FORMAT AS 'RLSTQAT. AT’.

3 ##4.5 BACKUP.DAT-THIS FIL” IS A COPY OF 'R START.DAT® MADZE
i BEFORE WRITING NEW VALUES TO THE RESART FILE. IT HAS THE
g ! SAME FORMAT AS “RESART.DAT’.

g
‘ ##5. FORTRAN SOURCE FILES 1
;

#75.1 NDRV3D.FTN |
THIS FILE CONTALNS THE SAME ROUTINES AS IT ORIGINALLY DID,
KOWEVER NDRV3D ITSELF (THE MAIN PROGRAM) HAS BEEN HEAVILY
MODIFTED TO INSTALL THE RESTART CAPAZILITY. MINOR MODS |
TO GAUSS AND BANF TO INCLUDE THEIR REMEMBERED VALUES IN |
CCMMON SO THEY CAN BE WRITTEN TO FILES.

#45.2 LEAF.FTN
% THIS FILE CONTAINS TiE SAME ROUTINES AS IT ORIGIMMALLY DID,
3 LEAF HAS BEEN SLIGHTLY MODIFIED TO MAXZ THE PRINTING OF DATA
AT THE END OF LACH CALL OPTIONAL.

##5.3 KILLME.FTN

b |« SUBROUTINE KILLNME IS CALLED AFTER SETTIKG UP TAE RECOVIRY
FILES TO SEE IF EVENT FLAG 54 HAS BEEN SET. IT SO IT
EXECUTES A STOP.

£45.4 ERROR.FT!
SUBROUTINE EKRROR IS CALLEND WHEN ENXGY DISCOVIES ANY ERROR
DURING A RESTART ATTEMPT OR WHEN TRYING TQ SET U? THE
RESTART FILES. ERROR CREATES A VERSION UF “RUNSTAT.DAT?

75
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CONTAINING AND ERROR MESSAGE ALD STOPS.

#85.5 CTLXGO.FTN
PROGRAM CTLXGO IS AN INDEPERDENT PROGRAM THAT SETS EVENT :
FLAG 54 SO THAT EXGO WILL STOP ON ITS NEXT PASS THROUG:l "B
THE OUTER LOOP. K

##6. COMMAND FILES

£#6.1 TEST.CMD
CONTAINS THE NECESSARY COMMANDS TO TKB EXGO.

##6.2 NEWRUN.CMD
CONTAINS THE NECESSARY COMMAMDS TO REINIALIZE THE
DATA FILES FOR A COMPLETELY NEW RUN OF EXGO.

i}
i

LY
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<ENABLE DATA
+.OPEN BOXBLD.CMD
EXGO/FP/CP,EXGO/CR/-WI=BOXBLD/MP
UNITS=10
ASG=AP:8,AP1:9,AP2:10
PRI=10
//
«CLOSE .
.OPEN BOX3LD.ODL :
«ROOT MAIN-*(XILL,ERR,CLOB,REST)
MAIN: FCTR NDRV3D-[1,1)FPSLIB/LB:APINIT-[1,1) FPSLIB/L3~[1,1)SHORT
ERR: -FCTR ERROR
KILL: .FCTR KILLME
GLOB: .FCTR [340,340)GLOBAL-[1,1)FPSLIB/LB
REST: .FCTR REST1-REST2-REST3-REST4-[1,1)FPSLIB/LB
KESTl: .FCTR LEAF-[340,340)LC-[1,1)FPSLIB/LB
REST2: .FCTR [340,340)M-[340,340}W-[1,1) FPSLI3/LB
REST3: .FCTR [340,340)2ZSUM-[340,340] XSUM-{1,1]FPSLI3/LS
REST4: .FCTR [340,340)TTMOV-{1,1]FPSLIB/L3
«END
«CLOSE
PIP EXGO.TSK;*/DE
TKB @BOXBLD
PUR EYCO.*,BOXBLD.*

>

77




S o, o

B N AT TR

..(3;:&"% vy Rk o
. o - Ui X

FORTRAN IV-PLUS V02-51D 11:10:03 05-APR-79 PAGE 1
NDRV3D.FTN /TR:BLOCKS/WR

C** NDRV3D.FTN

c NDRV3D: NEW 3D DRIVER LINEAR LOGGIC

C VERSION 5/28/78

C MODIFIED FOR AUTO RESTART 10/4/78 (M.CAMPBELL)

C

0001
0002
0003
0004
0005
0006
0007

0008

0009
0010

0011
0012

0013
0014

0015

0016
0017
0018
0019

0020
0021
0022
0023

0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035

REAL JO(1536),J00(1536),XDAT(130,10) ,NORM,MNEW,MOLD
INTEGER SN1Z,SINFZ,COSFZ,DELZ,AZ,S1Z,S2Z,T1Z,T2Z
INTEGER H

INTEGER COSF,SINF,CEIL,AGOOLD,AMOLD,AGONEW ,AMNEW
INTEGER AAOLD,AANEW,ASC1,ASC2,ASC3,AA2R,AXPL,AADLT
INTEGER ASS =~
INTEGER AXP2,AGA,ACLF,AAM1,AAM2,AZJ,AXJ,ANORM,ASJ

BYTE MYDATE(9),MYTIME(8)
THIS COMMON BLOCK CONTAINS PRINT CONTROL VARIABLE
COMMON/PRINTC/IPRNT ,JPRNT,KPRNT ,KOUNT
COMMON M,N,KMAX,All,A22,Q33C,PIDLT,ALF,DELT,CONST,R11,
1 MNEW,MOLD,GONEW,GOOLD,PI,TWOPI,Y1EST,Y2EST,Y3EST,
2 CHAT,SHAT, XHAT,NORM,JO,Z1,22,
3 COSY(16),SINY(16),AM1
COMMON /GN/ D2ZZl, JGAUSS, XZZZ(2)
C THIS COMMON CONTAINS GAUSS INTERNAL VARIABLE FOR RESTART
COMMON/GSEED/INTRNL(6)
C THIS COMMON CONTAINS BANF INTERNAL VARIABLES FOR RESTART
COMMON/BFINT/IBNF(7),TBNF(6)
COMMON INFLAG,LCHAT,LSHAT,SN1Z,COSFZ,SINFZ,DELZ,JNSZ,JZZ,
MEMS,AZ,S1Z,S2Z ,INBUFZ,T1Z,T2Z,1TOPS,ALDLT,GA,Q33,COSF,
SINF,KBIAS,CEIL,AGOOLD,AMOLD, AGONEW,AMNEW,AAOLD, AANEW,ASC1,
ASC2,ASC3,AA2R,AXP1 ,AADLT, AGA,AXP2,ACLF, AAM1 ,AAM2 ,AZJ , AXJ,
ANORM,ASJ ,ASS :

(2]

LN -

C *RARRRRARRARARARAAXARNRA%X  START RUN INITIALIZATION HAkknikkihniddik

NORM=1.0
C MYFLAG IS THE EVENT FLAG USED TO CONTROL EXGO
MYFLAG=54
CALL CLREF(MYFLAG)
CALL DATE(MYDATE)
CALL TIME(MYTIME)

M=16

N=96

KMAX=16
IDEV=5

C BOX MEMORY ALLOCATIONS

INFLAG=17
LCHAT=18
LSHAT=19
SN1Z=20
COSFZ=SN12Z+M
SINFZ=COSFZ+M
DELZ=SINFZ+M
JNSZ=DELZ+N
JZZ=JNSZ+N
MEMS=JZZ+M*N+M
AZ=MEMS+11
S1Z=AZ+11
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READ(1,9999,END=5000) IPRNT, JPRNT, KPRNT, ALP110,DELF,Q22C,Q33C,

IF(IPRNT.NE.O)WRITE(IDEV,651) YLEST,Y2EST,ALP110,DELF,Q22C,N02

FORTRAN IV-PLUS V02-51D 11:10:03
NDRV3D.FTN /TR: BLOCKS/WR
0036 S2Z=S1Z+M
0037 INBUFZ=S2Z+M
0038 T1Z=INBUFZ+2
0039 T2Z=T1Z+M
0040 ITOPS=AZ+21+4*M
0041 ALF=1.
C READ GENERAL PARAMETERS FROM FILE

0042 OPEN(UNIT=1 ,NAME="INITIAL.DAT”,TYPE="OLD” ,ERR=5000)
0043

X NO2,NO3,ALF
0044 9999 FORMAT(3(15,/),4(E15.8,/),2(15,/),E15.8)
0045 CLOSE(UNIT=1)
0046
0047 651 FORMAT(” “,” CYCLIC INPUT”/4X,5F10.5,115)
0048 P110=10.**(ALP110/10.)
0049 QQ=Q22C**(.25)
0050 RX=(P110/(SQRT(2.0)*QQ))**(4.0/3.0)
0051 FTC=SQRT(2.0)* RX**(.25) /QQ
0052 DELT=DELF*FTC
0053 Q22=Q2 2C*DELT
0054 Q33=033C*DELT
0055 R11=RX/DELT
0056 P220=P110*SQRT(Q22C/RX)
0057 ALDLT=ALF*DELT
0058 GA=1 .~ALDLT
0059 Al1=10.%**( (ALP110+1.4)/10.)
0060 A22= P220
0061 P330=.5%Q33C/ALF
0062 A33=2.0*P330
0063 PI=3.1415926536
0064 PI2=2+P1
0065 TWOPI=2.0*PI
0066 PIDLT=PI/DELT
0067 CONST=-2.0*PIDLT*PIDLT/Q22
0068 DEV1= SQRT(ALl)
0069 DEV2= SQRT(A22)
0070 DEV3= SQRT(R11)
0071 DEV4=SQRT(A33)
0072 DEVQ2=SQRT(Q22)
0073 DEVQ3=SQRT(Q33)
0074 YLIEST=0.
0075 Y2EST=0.
0076 Y3EST=1.
0077 1Y2=96./2./PIDLT*SQRT(50.%Q22)+.5
0078 KOUNT=1
0079 COSF=20+M
0080 SINF=COSF+M
0081 KBIAS=M*(N+1)
0082 CEIL=ITOPS+KMAX*KBIAS
0083 AGOOLD=CEIL+1
0084 AMOLD=AGOOLD+1
0085 AGONEW=AMOLD+1
0086 AMNEW=AGONEW+1
0087 AAOLD=AMNEW+1
0088 AANEW=AAOLD+KMAX

0089

ASC1=AANEWHKMAX
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NDRV3D.FTN /TR:BLOCKS/WR

0090 ASC2=ASC1+KMAX

0091 ASC3=ASC2+KMAX

0092 AA2R=ASC3+KMAX

0093 AXP1=AA2R+KMAX

0094 AADLT=AXP1+1

0095 AGA=AADLT+1

0096 AXP2=AGA+1

0097 ACLF=AXP2+1

0098 AAM1=ACLF+KMAX*KMAX

0099 AAM2=AAM1+1

0100 AZJ=AAM2+1

0101 AXJ=AZJ+KMAX

0102 ANORM=AXJ+M

0103 ASJ=ANORM+1

0104 ASS=ASJ+KMAX
C-——-—~-==READ RESTART FILE

0105
0106
0107

0108
0109

0110

o111
0112

0113
0114

0115
0116

0117
0118

o119
0120
0121
0122
0123

0124

0125

C NOTE~FIRST RUN IS CONTROLLED BY RESTART FILE VAUES ALSO
c
OPEN(UNIT=1,NAME="RESTART.DAT” , TYPE="0LD" ,ERR=5010)
READ(1,9998 ,END=5015) ISAMP ,NSAMP , SUMP1 , SUMP2 , JGAUSS , DZZZ1
X ,XZzZ,INTRNL,IBNF,TBNF,MYRSTR
C THIS FORMAT ALSO USED BY RECOVERY SETUP CODE AT END OF OUTER LOOP
9998  FORMAT(2(I15,/),2(E15.8,/),115,/,3(EL5.8,/),/,6110,/
X ,7110,/,2(3F15.5,/),115)
CLOSE(UNIT=1)
IF(MYRSTR.NE.12345)GO TO 5020
C RESTART SUCCESSFULL
GO TO 6000
C UNSUCCESSFUL RESTART BRANCHES
c
C UNABLE TO OPEN OR ACCESS CONSTANT FILE
c
5000  CONTINUE
CALL ERROR(1,1)
C UNABLE TO OPEN PRIMARY RESTART FILE
5010  CONTINUE
CALL ERROR(1,2)
C END-OF-FILE ON PRIMARY RESTART FILE
5015  CONTINUE
CALL ERROR(1,3)
C CONSISTENCY VARIABE -MYRSTR- DOES NOT HAVE VALUE OF “12345°
5020  CONTINUE
CALL ERROR(1,4)
(W
C SUCCESSFUL RESTART
¢
6000  CONTINUE
OPEN(UNIT=1,NAME="RUNSTAT.DAT” , TYPE="NEW" )
WRITE(1,9991)MYTIME, MYDATE
9991  FORMAT(1X,8A1,1X,9Al,” RESTART SUCCESSFUL-)
WRITE(1,9990) TSAMP ,NSAMP,SUMP1 ,SUMP2 , JGAUSS ,D22Z1,
X X22Z,INTRNL, IBNF,TBNF
CLOSE(UNIT=1)
C THIS FORMAT ALSO USED BY RECOVER SET UP CODE AT END OF OUTER LOOP
9990  FORMAT(I15,” ,ISAMP”,/
X 115, ,NSAMP”,/
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FORTRAN IV-PLUS V02-51D 11:10:03 05-APR-79 PAGE &
NDRV3D.FTN /TR: BLOCKS/WR
X E15.8,° ,SUMP1-,/
X E15.8,” ,SuMP2-,/
X 1I15,” ,JGAUSS”,/
X E15.8,7 ,bzzz1”,/
X El5.8,” ,Xxzzz(l1)",/
X E15.8," ,Xz2z2z(2)°,/
X ° THE FOLLOWING ARE INTERNAL TO GAUSS AND BANF-,/
X ,6110,/,
X 7110,/
X ,3E15.8,/
X ,3E15.8,/
X * 12345 , FILE CONSISTENCY CHECK VALUE~)
c
c*i***********tt*t***tt*t END RUN CONSTANTS khkhRhkhkhhhhhkihihhi
c
0126 CALL GLOBAL
c
C kkkhhkhkhhkkkhkhhhkhkhkrk START PATH INITIALIZATION *hkkkhhhhakhhdd
c
0127 100  CONTINUE
0128 CALL GAUSS(JSEED,DEV1,Y1EST,X1)
0129 KOUNT=1
0130 XDAT(KOUNT, 1)=X1
0131 CALL GAUSS(JSEED,DEV2,Y2EST,X2)
0132 CALL GAUSS(JSEED,DEV4,Y3EST,X3)
0133 XDAT(KOUNT, 5)=X3
0134 ACOS=EXP(X3-1.)*COS(X1)
0135 ASIN=EXP(X3-1.)*SIN(X1)
0136 DO 11 K=1,KMAX
0137 YY3=.5%(FLOAT(KMAX)+1.)
- 0138 G=.5*(FLOAT(K)-YY3)
! 0139 G=G*G*.5
, 0140 AMFAK=0,
| 0141 IF (G.GT.27.) GO TO 12
| 0142 AMFAK=EXP (-G )
0143 12 CONTINUE
0144 MN=M*N
0145 DO 10 I= 1,M
0146 DO 10 J=1,N
0147 L1=T+M*(J-1)
0148 L2=M* (N+1)*(K~1)+ITOPS
0149 10 JOO(L1)=JO(L1)*AMFAK
0150 L4=776
0151 CALL APPUT(JOO,L2,MN,2)
0152 CALL APWD
0153 11 CONTINUE
0154 GOOLD=1 .0+(~.5-FLOAT (KMAX)/2.)*.5*SQRT(A33)
0155 MOLD=SQRT(A33)/2.
0156 GONEW=GOOLD
. 0157 MNEW=MOLD
H 0158 CALL APPUT(GOOLD,AGOOLD,1,2)
: 0159 CALL APPUT(MOLD,AMOLD,1,2)
; 0160 CALL APPUT(GONEW,AGONEW,1,2)
f 0161 CALL APPUT(MNEW,AMNEW,1,2)
Y- 0162 CALL APWD
: 0163 205 FORMAT("0~”,8X,”POSIT.”,5X, POSIT. MOD 2 PI°,2X, EST. POSIT.”,9X
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NDRV3D.FTN /TR: BLOCKS/WR
*/“Z1 AND 22”,19X,°CYCLIC LOSS”,5X,” K-B EST. AND P11-)
C
C RRRRRARRAARARARRAAARARARAANARARASY END PATH INITIALIZATION hdddeded i ki ki 3
C
C RAARRRARRAARRARAARARRARN START POINTS RRRARRRARRRARRRARARRARRAARRAR AR A AR A
c
0164 450 CONTINUE
0165 IF (KOUNT.LE.1) GO TO S
0166 ACOS=EXP(X3-1.)*COS(X1)
0167 ASIN=EXP(X3-1.)*SIN(X1)
0168 S  CALL GAUSS(JSEED,DEV3,ACOS,Zl)
0169 CALL GAUSS(JSEED,DEV3,ASIN,Z2)
0170 X1=X1 + X2*DELT
0171 XDAT(KOUNT, 1)=X1 ,
0172 CALL GAUSS(JSEED,DEVQ2,X2,X2) |
0173 X3=GA*X3+ALDLT
0174 CALL GAUSS(JSEED,DEVQ3,X3,X3) ;
0175 XDAT(KOUNT, 5)=X3 |
0176 CALL LEAF |
0177 XDAT(KOUNT, 2) =XHAT |
0178 XDAT(KOUNT, 4 ) =AMl ]
.
, 0179 IF(MOD(KOUNT, JPRNT) .EQ.O)WRITE( IDEV,201)KOUNT, XDAT (KOUNT, 1), :
k X XDAT(KOUNT,2),21,22,
2 * (XDAT(KOUNT,5) ), AM1
: | 0180 201 FORMAT(“0°,I3,1X,1P2E14.6/4X,1P2E14.6,4X,1P2EL4.6 /) ;
o 0181 KOUNT=KOUNT + 1 é
3 0182 IF (KOUNT.LE.NO2) GO TO 450 i
C :
" C RRRRARAAARRARRRARARARAR END POINTS RARRRARRARARARR AR AN
5 c
i C RARRARRRRRRARAARARA R A START FINISH PATH ARRRRARAARRAAAAN
c
0183 SUMP=0.0
0184 SUMC=0.0
: 0185 DO 1501 I=31,NO2
3 0186 XD=ABS(XDAT( I,1)~XDAT(I,2))
0187 1498 CONTINUE
0188 IF(XD.GT.PI) GO TO 1499
; 0189 GO TO 1500
3 0190 1499  XD=XD-PI2
1 0191 GO TO 1498
0192 1500  SUMP=(XD)*#*2+SUMP
0193 SUMC=SUMC+(XDAT(I,5)-XDAT(1,4))**2
0194 1501  CONTINUE
, 0195 H=N02-30
B 0196 SUMP=SUMP/H
v 0197 SUMC=SUMC/H
v o 0198 XNSAMP=NSAMP
AR 0199 XAA=XNSAMP+1 .0
I | & 0200 SUMP1=(SUMP+XNSAMP*SUMP1) /XAA
s 0201 SUMP2=( SUMC+XNSAMP*SUMP2) / XAA
z 0202 DSUMP1=ALOG10(SUMP1)*10.
5% 0203 DSUMP2=ALOG10( SUMP2)*10.,
: 0204 IF(MOD(NS