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W-PR(8) #COS4F(PR(9)+PR{10}*X) e

N1=XMINOF(NBANDS,10)
IF (D(22)) 200,447,200
47 DO 100 N=1,4N1l
CALL MURCDZ2 (PR)
NPTS=PR(2) o o o
50 NUMBER{N)=NPTS
SIGMAIN}=PR{1)+#D{(18)
60 X==1/FLOATF{NPTS)
65 Dx=fx
DO 90 I=1,NPTS
X=X+DX
WU=WFCNOF{X)
IFUINDEX-MAX) 70,70,90
70 PHI( INDEX)}=X
W{INDEX)=KwU
INDEX=INDEX+1
90 CONT INUE
100 CONTINUE
110 RETURN
200 Dp 260 J = 1y N1
CALL MURCD2(PR)

NPT = PR(2)
NPT2 = NPT+NPT
NPTS = NPT2+NPT2

IF (INDEX+NPTS-MAX) 201, 201, 260
201 SIGMA(J) = PRI1)+D(18)
NUMBER (J) = NPTS

X0 = PR(3)

X0 = X0

XE = PR(12)
YT = pRr{13)

PERIM = XE-XO+YT

NHFTOP = (XE-X0) /7 PERIM = FLOATF(NPT-1)

NHFSID = NPT-NHFTQgp-1 v

DX = (XE-X0) / FLOATF(NHFTOP)

DY = YT / FLOATF{NHFSID)

X X0

Y YT
230 WUINDEX) = YT

PHI (INDEX) = XO

N = INDEX+NPT2

WiN) = =YT

PHI(N) = XO

N = INDEX+NPT

MDEX = INDEX

WI(N) = 0 N

PHI(N) = XE

N = N&tNPTZ2

W(N) = 0 .

PHI(N) = XO+XO-XE

DO 250 M = 1,NHFTOP

X = X+DX
N = MDEX+M
WiN)} = ¥



PHI(N) = X

N = MDEX+NPT2-M

WI(N) = -Y

PHI(N) = X

N = MDEX+NPT2+M

WiN) = -Y

PHI(N) = XO+X0-X

N = MDEX+NPTS-M

WI(N) = Y

PHI(N) = XD+X0-X

CONT INUE

X = XE

Y = YT+DY

DO 252 M = 1,NHFSID

Y = Y=-DY

N = MDEX+M+NHFTOP

WIN) = Y

PHII(N) = X o

N = MDEX+NPT2-M-NHFTOP
W{N) = ~-Y

PHI(N) = X

N = MDEX+NPT2+M+NHFTOP
W(N) = -Y

PHI(N) = XO+X0-X

N = MDEX+NPTS—-M-NHFTOP

250

WI(N) = Y

PHI(N) = XD+X0-X
252 CONTINUE
253 INDEX=INDEX+NPTS
260 CONTINUE

RETURN

END (Osls1s150)

DENSTY
_SUBROUTINE DENSTY

. =110¢4

DORY

DIMENSION DATA(100), D(100), SIGMA(10), N NUHBER(IO)o PHIT(1000), WT

D(1000), PHI(10000),
COMMON DATA., NBANDS,
Cys» INDEX, NDEX
EQUIVALENCE (DATA,D),
E,(D(3),DT)
DIMENSIDN PT(256)

(D(7)TIME)

SENSE LIGHT 1

D0 10 N=1,256
10 PT{(N)=0.

NORG=0

DO 340 N=1, ,NBANDS

NPB= NUHBER(N)

SIG=SIGMA(N)®#3,141592¢
100 DO 330 K=1l,NPB
110 K1l=K+1+NORG

IF (K-NPB) 130,120,120
120 K1=1+NORG

W(10000), P(128)y E(128)
SIGMA, NUMBER,

PHIT, WT, PHI, W, P, Eo NCOUNT




130
145

150
160

170

180

200

210

220

240

250

260

270

300

330

340

350

KK=K+NORG 111

PHI1=PHI (KK )
PHI2=PHI(KL1)

DELPHI=PHI2-PHI1

IF (ABSF(DELPHI)-.5) 180,150,150
IF (DELPHI) 160,160,170
RHI2=PHI2+1.

GO TO 145

PHI1=PHI1+1.

GO TO 145

N1=PHI1#128.+1.

N2=PHI2#128.+1.

IF (NL-N2) 200,300,210

NMIN=N1

NMAX=N2

PHINT=PHI1

PHIFIN=PHI2

WINT=W(KK)

WFIN=W(K1)

G0 TO 220

NMIN=N2

NMAX=N1

PHINT=PHI2

PHIFIN=PHI1

WINT=W(K1)

WFIN=W(KK) .
SLOPE=(WINT-WFIN)/(PHINT-PHIFIN)
XNITAL=PHINT

YNITAL=WINT
EX=(FLOATF(NMIN-1))#.0078125

DO 270NN=NMIN,NMAX
EX=EX+.0078125

IF (PHIFIN-EX) 250,260,260
AREA=SIG & (PHIFIN-XNITAL) ® (WFIN#YNITAL) = SIGNF(1l.,DELPHI)
GO TO 270
YFINAL=WINT+(EX-PHINT)#SLUPE
AREA=SIG & (EX-XNITAL) » (YFINAL+YNITAL) » SIGNF(1.,DELPHI)
YNITAL=YFINAL

XNITAL=EX

PTINN)=PT (NN)+AREA

G0 TO 330
PTINL)=PT(N1)+SIG#DELPHI®{W(KK)+W(K1))
CONT INUE

NORG=NORG+NPB

D(44)=0.

DO 350 Kk=1,128
P(K)=PT(K)+PT(K+128)
D{44)=D(44)+P(K)

RETURN

END (Oylely1450)

FIELDS DORY
SUBROUTINE FIELDS

DIMENSION DATA(100), D{(100), SIGMA(10), NUMBER(10), PHIT(1000)s WT
D(1000), PHI(10000), W(10000), P(128), E(128)
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COMMON DATA, NBANDS, SIGMA, NUMBERs PHIT, WT, PHls» We Py Es NCOUNT
C, INDEXs NDEX

EQUIVALENCE (DATA,D), (D(T7},TIME),(D(24),NK)
E,(D(3),DT)

DIMENSION RF{128)

DIMENSION CERI(50)

IF (NK) 40,10,40
10 DO 15 I=1,128
15 RF{1)=0.
DO 20 I=1,30
CER(I)=D(50)=«D(1+50)
NK=]-1
IF (CER(I)}) 20,30,20
20 CONT INUE
30 IF (D(48)) 33,40,33
33 DO 35 I=1,128
35 RF{I)=D(49)~SINGF((FLOATF(I)~.5)/128.)eD(4T)
40 DO 100 I=1,128
50 E(I)=RF(1)
D0 100 J=1,NK
Il=1+J .
IF (I1-128) 70,70,60
60 Il1=11-128
70 12=1-4
IF ([2) 80,80,90
80 12=12+128
90 13=11
[4=]2
100 E(l)=E(I)+CER(J)I=(PLI3}-P(]4})
IF {SENSE LIGHT 1) 110,110
110 RETURN
END (Osl9olsls0)

STEP DORY
SUBROUTINE STEP (W, PHI, INDEx, DT, E)
DIMENSION w(l), PHI(l), SIGMA(1), NUMBER(1), g(1)

DO 330 =1, INDEX
PHIF=PHI(I)-DT#nW(1I)
PHIBAR=PHIF+PHI(])
240 IF (PHIBAR) 250,2604260
250 PHIBAR=PHIBAR+2.
GO TO 240
260 IF (PHIBAR-2.) 285,270,270
270 PHIBAR=PHIBAR-2.
GO TO 260
285 IF (PHIF) 290,295,295
290 PHIF=PHIF+l.
GO0 TD 285
295 IF (PHIF-1.) 305,300,300
300 PHIF=PHIF-1.
GO Tg 295
305 PHI(I[)=PHIF




_ .ENO=64.#PHIBAR+.5 = e —— . —
DEL=ENO- INTF(ENO) :
NO=ENO
310 IF (NO) 315,315,320
315 NO=NO+128
320 NOL=NO+l
IF(NO1-128) 326,326,323 ; . e e
323 NOL=NO1-128
326 FIELD=E(NO)-(E(NO)-E(NO1))=DEL
330 W(I)=W(I)+FIELD
RETURN
END (0¢1s1+1,0)

PLOTSS DORY
SUBROUTINE PLOTSS

DIMENSION DATA{100), D(100), SIGMA(10), NUMBER(10), PHIT(1000), WT
D(1000), PHI{10000), W(10000), P(128), E(128)

COMMON DATA, NBANDS, SIGMA, NUMBER, PHIT, WT, PHI, Wy, P, Ey NCOUNT
Cs INDEX, NDEX

EQUIVALENCE (DATA,D), (D(7),TIME)
Es(D(3),DT)

DIMENSION S(4)

NSTEP=NCOyUNT
25 BIG=AMAX(P,128)
SMALL=AMIN(P,128)
s{l)=129.
S(3)=MAX1F(BIG,D(14))
St4)=MIN1F{SMALL,D(1l5))
DO 30 N=1,128
EN=N
30 CALL PLOT (99 ENy PIN)y Sy 1, 0)
CALL PLOT(9,0,09S,1,1)
WRITE OutPuTl TAPE 9, 503, NSTEP, TIME, (S(I)s I=194), BIG, SMALL
5 BIG=AMAX{WT s NDEX) .
SMALL=AMIN(WT,NDEX)
Si1)=1.
S(3)=MAX1F(BIG,D(10))
S(4)=MINLF{SMALL,D(11))
DO 10 N=1,NDEX
EX=PHITI(N)
10 CALL PLOT (95 EXy WT{(N)y Sy 1,4 0Q)
CALL PLOT (99 Oy 0y S» 1o 1)
WRITE OUTPUT TAPE 9, 501y NSTEP, TIME, (S(I)y I=1,4), BIG, SMALL
IF (D(9)) 35,15,35
35 BIG=AMAX(E,128)
SMALL=AMIN(E,128) _ -
S{1)=129.
S{3)=MAX1F(BIG,D({16))
S(4)=MINLFI{SMALL,D(1T))
DO 40 N=1,128
EN=N
40 CALL PLOT (99 ENy E(N)sy Se 1s 0)
CALL PLOT(940,04S,1,1)




15
16

20

45

501
502
503
504

10
20

501
502
503
504
505
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WRITE OUTPUT TAPE 9, 504, NSTEP, TIME, (S(I), I=1,4), BIG, SMALL
IF(D(8)) 16,45,16 :
BIG=AMAX {(Wy INDEX)
SMALL=AMIN(W, INDEX)
S(l)=1.
S(3)=MAXL1F(BIG,D(12})
S(4)=MINLF{SMALL,D(13))
DO 20 N=1, INDEX
EX=PHI (N)
CALL PLOT (9, EX, WI(NJ}y Sy 1y O)
CALL PLOT(9,0404S+1,41) '
WRITE OUTPUT TAPE 9, 502, NSTEP, TIME, (S(I), I=1,4), BIG, SMALL
RETURN
FORMAT (31H#TEST PARTICLES-STEP TIME SCALE[6,7F10.5)
FORMAT (31H#BNDY PARTICLES-STEP TIME SCALEI6,7F10.5)
FORMAT (3]H# DENSITY STEP TIME SCALEI6,7F10.5)
FORMAT (31Hs» FIELD STEP TIME SCALEIG6,7F10.5)
END (Osl91ls1,40)

INPRIN DORY
SUBROUTINE INPRIN(ISH)

DIMENS{ON DATA(100), D(100), SIGMA(10), NUMBER(10), PHIT{1000), WT
D(1000), PHI(10000), wW(10000), P(128), E(128) o
COMMON DATA, NBANDS, SIGMA, NUMBER, PHIT, WT, PHI, W, P, E, NCOUNT
C,» INDEX, NDEX

EQUIVALENCE (DATA,D), (D(7),TIME)
E,(D(3),0T)y (D(23),JAKE)

WRITE OQUTPUT TAPE 9, 501, ISH, JAKE, NCOUNT
IF (JAKE) 20,10,20 o
JAKE=D(2)

PRINT 501, ISHy JAKE, NCOUNT

WRITE OUTPUT TAPE 9, 505, TIME,NCOUNT,NBANDS,INDEX,NDEX, (SIGMA(I),
11=1,10), (NUMBER(I),1=1,10)

WRITE OUTPUT TAPE 9, 502, (DATA(I)s I=1,100)
WRITE OUTPUT TAPE 9, 503, (P(i), I=1,128)
WRITE OUTPUT TAPE 9, 504, (E(I), 1=1,128)
RETURN

FORMAT (I11,29HBOUNDARY SPACE CHARGE PROGRAM,20X2110////)

FORMAT (SHODATA/(1H 1P10E13.5))

FORMAT (8HODENSITY/(1H 1P10OE13.5))

FORMAT (6HOFIELD/(1H 1P10E13.5))

FORMAT(30H TIME STEP NBANDS NBNDRY NTESTF10.5,4110/16H SIGMA, NO./
1BAND/1H 1P10E13.5/10113)

END (Osly1le1l40)

WTEST T DORY
SUBROUTINE WTEST

DIMENSION DATA(100), D(100), SIGMA(10), NUMBER(10), PHIT(1000)s WT
D(1000), PHI(10000), W(10000), P{(128)y E(128) _

COMMON DATA, NBANDS, SIGMA, NUMBER, PHIT, WT, PHI, Wy, P, E, NCOUNT
Cy INDEX, NDEX _ L
EQUIVALENCE (DATA,D), (D(7),TIME)




10
20
30
40
50
60
70

sLoce
SLOCE
SLoCr
SLOCW
SMASK
SL4
SL3
SL2
SLABL

nwunwnonm

10
20
30

40
50

E,{D(3),DT) : . i S

BIGEST=AMAX (WT yNDEX)

IF (BIGEST-D(19)/DT) 50,50,20

DT=DT/2.

IF (BIGEST-D{(19)/DT) 40,40,20

RETURN o o D L
IF (BIGEST-D(201/DT}) 60460,40

DT=DT»2.

GO TO 50

END (Oglylel,l)

PLOT LINKAGE FOR BSCP AND THIRTY INCH PLOTTER . DORY
SUBROYUTINE PLOT (NTAPE, EX, WY, S, NO, IND)

DIMENSION S(4), BANK(200), SW(4), ORG(4), LABL(1) .
COMMON DATA, NBANDS, SIGMA, NUMBER, PHIT, WT, PHI, W, P, E, NCOUNT
C,» INDEX, NDEX, NPLOTS, NCOUNT, A, BANK

DIMENSION DATA(100), D(100), SIGMA(10), NUMBER(10), PHIT(1000)s WT _
D(1000), PHI{10000), W(10000), P(128), E(128)

EQUIVALENCE (DATA,D), (D(7),TIME), (D(3),DT)

DEC 10441
DEC 10313
DEC 31441
DEC 20441
ocT 1717717
ALF WePH]
ALF EsPHI
ALF WT#PHI
ALF PePHI]

N=N

IF(N)5+5,60

CLA 57

ANA MASK

ALS 18

STO IWY

IF(D(21)) 9,49,6

IF (D(21)-1.5) 7474220
D(21)=2.

M=0

IF (NP) 200,200,140
N=1

IF(IWY-LOCP) 10,40,10
N=2

IFCIWY-LOCT) 20440+20
N=3

IF(IWY-LOCE) 30,40,30
N=4

IFCIWY—-LOCHW) 200940,200
IF {(NP) 50,50,60
ORG(1)=0.

ORG(2)=7,5

ORG(3)=7.5

ORGl4)=T.5




52
54
56

$57
58
60

70
80

83

87

90

100
102

110

112
113

120

123

127
130

140

NORUN=D( 2)

M=2

IF (D(9)) 52,54,52

ORG(3)=15.

M=M+1

IF (D(8)) 56,58,56
ORG(4)=DRG(4)+7.5

CLA WY

M=M+]

CALL PLOTS (BANK(200)s 200, 1ll.)
IF (IND) 70,700,120

IF (SW(N)) 80,80,110
EXMAX=MAX1F{S(1), S(2))
EXMIN=MINLF(S(1), S{2))
WYMAX=MAX1F{S(3), Sl(4))
WYMIN=MINLF(S(3), S{(4))

IF(N-1) 87,83,87

NP=NP+1

NDUMMY =NO

NDUMMY =NTAPE

NPEN=3

IF DIVIDE CHECK 90,90

AX=10./{ EXMAX=EXMIN)
BX=.5-AX#EXMIN

AY=6 .5/ {HYMAX-WYMIN)
BY=-AY®WYMIN

IF DIVIDE CHECK 200,100

SW(N)=1.

IF {(Np-1) 110,102,110

CALL PLOT1 (.59 ORGI(N}, 3, -1)
CALL PLOTLl (.5, DRGIN)+6.5, 2y -1)
X=AX#EX+BX

Y=AYsWY+BY

X=MIN1F(Xy10.5)

X=MAXLF{Xy+5)

Y=MINLF(Y:6.5)

Y=0RG(N) +MAX1F(Y,0.)

IF (ABSF{XLAST~-X)-2.5) 113,112,112
NPEN=3

CALL PLOT1 (X, Yy NPEN, -1)
NPEN=2

XLAST=X

GO TO 220

SW{N)=0.

IF (NP-1) 127,123,127

CALL PLOT1 (10.5, ORG{N)y 3, -1)
CALL PLOT1 (.59 ORG(N)y 2y -1)
HALF=.5

CALL HPLOT (HALF, ORGIN)-.25, .01)
WRITE OUTPUT TAPE 9, 501, NORUN, NCOUNT, LABLI(N)
IF (NP-5) 200,130,130

M=M-1

IF (M) 140,140,200

NP=0

CALL PLOT1 (11.304341)




200
220
501

AMAX

INST1

INST2

IRSAV
AMIN

N=0

"RETURN

FORMAT (BHBSCP RUNIG6y5H PLOTI694XA6)
END (C,1+¢191+0)

REM
REM
REM
REM
FUuL
MZE
PLE
PZE
PZE
BCO
PZE
BCD
PLE
BCD
PZE
BCD
PLE
REL
REM
REM
REM
REM
REM
ORG
SXD
CLA
ADD
STA
STA
CLA
STA
LXD
CLS
LDQ
TLQ
SXD
CLA
TIX
STo
ADD
TNZ
TX1
SXD
CLA
ADD
STA
STA
CLA
STA
LXD

FUNCTION SUBPROGRAM AMAX/AMIN (SAP ASSEMBLER LANG.) _ _ DORY
MAXA{ ARRAY , NUMBER ) ‘
AMIN(ARRAY,NUMBER)

MINA(ARRAY,NUMBER)
PROGRAM CARD

1110

INDEX+1

LAMAX

AMAX

1MAXA

AMAX | L _ }

LAMIN

AMIN

LMINA

AMIN

FIND MAXIMUM DR MINIMUM OF THE FIRST

NUMBER DATA STORED IN ARRAY THROUGH
ARRAY+1—-NUMBER. AC CONTAINS MAXIMUM OR

MINIMUM AS CALLED AND MQ CONTAINS VALUE
OF INDEX FOR LAST DATUM EQUAL TD MAX OR MIN
0

IRSAV,1 SAVE A

lygy GET ARGS

a-1 GET ARGS

INSTI1 GET ARGS

INSTZ2 GET ARGS

2+¢4% GET ARGS

a+] GET ARGS

anyl NUMBER OF TEST VALUES
BIG PUT -BIG IN AC

sn,] GET TEST VALUE

*43 Q. «* BIGGER THAN -BIG
INDEXs 1 YES, SAVE INDEX

#ayl PUT =« [N AC

INST1ls1,1 NO, CONTINUE

RESULT STORE LARGEST

8IG SEE IF -8IG

RETURN IF NOT, FOUND AN ANSHER
NONE, , ¢+ IF SO, -0 IN ACy JUNK IN MQ
IRSAV, 1 SAVE A

le4 GET ARGS

#-] GET ARGS

INST3 GET ARGS

INST4 GET ARGS

204 GET ARGS

24] GET ARGS

syl NUMBER OF TEST VALUES



INST3

INSTS

RETURN
MONE
BIG

RESULT
INDEX

SAVE

LDQ
CLA
TLQ
SxD
LDQ
TIX
STQ
cLS
ADD
TZE
cLA
LDQ
LXD
TRA
ocT
PZE
PZt
END

REM
REM
REM
REM
FUL
MZE
oCcT
PLE
PZE
BCD
Pt
REM
REL
ORG
SXD
SXD
sXD
STO
ARS
ST10
STQ
LXA
SLT
TXI
SLY
TX1
SLT
TXI
ST
TXI
SXD
CLA
RTT
CLA
STO

-118-

8IG PUT +BIG IN MQ

TIPS GET TEST VALUE

®+43 Q. #* SMALLER THAN BIG

INDEX, 1 YESs SAVE INDEX

an,l PUT =& IN MQ

[NST30111 NOos CONTINUE -
RESULT STORE SMALLEST

RESULT SEE IF 8IG

BIG IF NOT, FOUND AN ANSWER

NONE IF sO -0 IN AC, JUNK IN MQ

RESULT FOUND AN ANSWER-TO AC

INDEX SUBSCRIPT OF ANSWER TO MQ

IRSAV, 1 RESTORE A

3,4 RETURN TO CALLER

377797717177

Ry gnn

X Rt

0 e e N . .. e
SUBROUTINE SAVER (SAP ASSEMBLER LANGUAGE) DORY
SAVES STATUS OF 704 ON TAPE 1

TWO RECORDS + END OF FILE REPLACE 1ST EOF ON TAPE 1
UNLESS NO EOF FOUND THEN THESE REPLACE THE 3RD TAPE RECORD

reé
FADER+]

1SAVER
0

0

IX1l,e1l
1X2,2
IX444
AC1l

35

AC2

MQ

Hl,1

1
#+l,1,1
2
#+ly1,2
3
#+l,1,4
4
*4+1,1,8
SLT,1
WTB

WTD
WRITE




HB187

REWTSB
RT81

TRARD1
BST1

READ1

WTB

WRITE

CHECK

IX1

0CT_

ARS
ALS
STO0
CLA
TovV

...CLA

STO
CLA
TQ0
PXD
STO
CLA
STO
REW
RTS8
HTR
RTB
CLA
cey
TRA
TRA
ETT
TRA
TRA
TRA
BST
BST
RTB
cPY
TRA
HTR
10D
RYT
NOP
WTB
LXA
cpy
TIX
LXA
CPY
TIX
HTR
(o 2"
WEF
BST
BST
BST
BST
RTB
RTB
cPY
TXI
TRA
REW
10D

242
32763,0
FADER
RTB1
RTBLl+1
1

1

L 2

1

TRARDL

-1
-1

BST1

REWTB-1
REWTB+3
READ1

1

1

1

-1

~1
READ1-1

1

H541
RESTOs1
#=~1yly1l
H8187,1
0.1
#=14e1p1

L2 2

e et s e e O

s=lypns

REWTB-2

e e . ——

C e ——— it s~ s v o s




IX2

H1
IX4
RESTO

ACOvV
LDQ

ACl
AC2
MQ
SLY
WTD
o1V
NOP
TOV
LOW
FADER
H5

RTT
TRA
REM
HPR
REM
TXI
LXA
cPY
X1
HTR
TXI
RTS8
cpy
CLA
ovp
CLA
FAD
CLA
ALS
CLA
ALS
ADD
HTR
LDQ
LXD
SLF
TIX
SLN
TIX
SLN
TIX
SLN
TIX
SLN
LXD
LXD
LXD
TRA
HTR
HTR
HTR
HTR
WTD
HTR
NOP
TovV
ocy
HTR
SYN
END

REWTB-1
0

RESTU40yne
O¢4

24

lvbe—-1

1
RESTQsOyna
1

0

WRITE

Dlv

FADER
FADER

-

35

AC2

35

ACl

L X J

MQ

SLT,1

*#4291+8
4

-+2, |
3
429192
2
#4+291,1
)|

IX1le1
1X242
IX404
le4

%»

Ty

*n
540,28
1

L 2 J

LDQ

010400000000

.n
SLT
SAVE
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