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ABSTRACT

N
A concept is presented which facilitates the production of computer

generated plots of families of curves in either 2 or 3 dimensions.
Specific computer examples provided are intended to serve as master programs
from which a wide variety of general purpose scientific plotting applications

can be performed with a minimum amount of effort.
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SECTION 1.
INTRODUCTION

For many years digital computers have been used to implement math models
of various physical systems. However, once the delight of obtaining correct
numerical printouts from mammoth digital calculations has passed, it has often
been an additional burden to effectively and inexpensively display the results

in forms such that the scientist can gain additional insight into the behavior

of the system he is studying. In order to alleviate this problem there have been

numerous digital plotting systems developed which are capable of producing any
graph imaginable by the scientist. However, all too frequently the scientist

is hampered by various roadblocks which usually exist in such endeavors. First
of all, the lead time required to program new plot configurations can often be
on the order of days. This lag time in itself can be sufficient to discourage
the innovative scientist, without even considering the manpower costs involved.
This paper is a description of work performed by the author in order to minimize
these bottlenecks and to maximize responsiveness to the needs of scientific
projects. This work has been performed by the NUC Transducer and Array

Systems Division; however, its generality should be applicable to a wide variety

of other scientific projects.

In order to implement the concept to be demonstrated in the paper, the

following two items are required:

1. A highly responsive Computer Center with plotting hardware, and

2. A high level user-oriented graphics computer language.

At NUC the items are satisfied by the following:
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(a) either the UNIVAC 1230/490 systems with their associated Calcomp 565
and 1136 plotters, or the UNIVAC 1108 and its associated Calcomp 663, and

(b) the Fortran software system DISSPLA* as implemented on the NUC UNIVAC

computers mentioned above.

The concept which serves as the basis for the examples to be shown involves
a data storage scheme well suited to the problem of either producing families
of curves in 2 dimensions, or producing the same information as a perspective
view in 3 dimensions. By combining the simplicity of the data storage scheme
with the many powerful features of DISSPLA it has been possible to produce
highly versatile plotting samples which can be modified for various applications

with a minimum amount of effort.

The computer examples to be presented in this paper are as follows:
1. PLT FAM for plotting families of curves in 2 dimensions

2. PLT SRF for 3 dimensional plotting of either families of curves or

) surfaces

3. PLT PTN, a modified version of PLT FAM specifically oriented towards

polar plot applications.

e e

For each example, the data storage scheme will be outlined, the program op-
l tions will be explained, and the associated computer printout and plots will be

included.

' *DISSPLA PLOTTING SYSTEM MANUALS, Integrated Software Systems Corp., San Diego,

California.
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SECTION 2,
COMPUTER PROGRAMMING CONSIDERATIONS

The programs have been developed on the NUC UNIVAC 1230 computer using ASA

Fortran with two exceptions, SFLD and ENCODE. In order to run the programs on
the NUC UNIVAC 1108, several Fortran statements (marked in the decks by having
"1230" in columns 73-76) must be changed as shown in Fig. 2.1. Similar changes
would be required on any other computer system using the DISSPLA package.
Actually the statements requiring SFLD (FLD on the 1108) can be eliminated,
if desired, since they are used only to provide a safety factor in case the
user fails to terminate one of the self-counting title strings properly.

Even though all three examples were originally developed on the 1230,
the PLT SRF example will be for the 1108, since the current version of the

DISSPLA 3D software is too large for the 1230 when using all of the options

demonstrated.

In order to implement new applications the user must first of all select
a data input medium. Although this could involve direct computation of the
function to be plotted, it is frequently advisable or necessary to load pre-
computed values from tape or cards as shown in the examples. Once the input
medium has been selected, the user must then tailor the data input section of
the CONTROL ROUTINE to the needs of his problems and also select the appropriate

options for his needs from one of the thres examples.

PLT SRF can be run on the 1230 if several of the options are deleted.




200
201

4990

200
201

4990

* % x % % *x % % ¥ NUC UNIVAC 1230 STATEMENTS * * * x * % 4, * * % % * %

DATA N WRD P C /16/

UATA IDOLAR/SH

$ /

CALL SFLD( 24+ 6¢ I HEAD(12¢J) ¢ IDOLAR )

FORMAT (16AS5)

FORMAT(1X, 16AS)
CALL SFLD(24e 6
CALL SFLD(24¢ 6¢
CALL SFLD( 24

IHD LPT(6)r IDOLAR)
IHD MEM(6)+ IDOLAR)
6+ IHDFAM(12/,N)e¢ IDOLAR )

COMMON / CM PLOT / I BUF( 200)

DATA NBUF / 200
DATA I PLT UN /
DATA IDOLAR/SH
CALL SFLD( 24

/
2/
$ /
6r IHDFAM(12¢N)» I1DOLAR )

FORMAT(/* COMPLETED PLOT NO«'» I3y * xxx 'y 12AS /

@ WORDS PER CARD IMAGE 0Ot; UNIVAC 1230

1230
1230
1230
1230
1230
1230
1230

SET
SET
SET
1230
1230
1230

* * & % *x *x % x *x NUC UNIVAC 1108 STATEMENTS * * * 4% * % , % % % % * =%

DATA N WRD P C /14/

VATA IDOLAR/6H

%/

FLD(30r 6r I HEAD(12,J) ) = I DOLAR

FORMAT(13A6¢A2)
FORMAT(1X, 13A6»

FLD(30r 6o IHD LPT(6) ) = 1
FLD(30r 6» IHD MEM(6) ) = I

A2)
DOLAR
DOLAR

FLO(30r» 6o IHD FAM(12¢N) ) = I DOLAR

COMMON 7/ CM PLOT / I BUF(2000)
DATA NBUF / 2000/

VDATA I PLT UN /
DATA IDOLAR/6H

8 7/
$/

FLD(30r 6+ IHD FAM(12¢N) ) = I DOLAR
FORMAT (/' COMPLETED PLOT NOet*r I3, * =%xx 'y 12A6 /

FIG 2,1 =~

FORTRAN STATEMENTS TO BE CHANGED FROM 1230 VERSION

TO PRODUCE 1108 VERSION OF PLT FAM

( SIMILAR REQUIREMENTS FOR PLT SRF AND PLT PTN )
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SECTION 3.

PLT FAM

PLT FAM is designed for plotting families of curves in 2 dimensions with

the following features:

1. Option for user selected axis scales or automatic self scaling via DISSPLA
2. User supplied headings, axis labels, and legend labels
3. Choice of linear, log-log, log-linear, or linear-log

4. Option to combine two consecutive families of curves onto the same grid

The data storage scheme for the X, Y data points is illustrated in Fig. 3.1,
where NFAMLY is the number of families of curves, MEMBER is the number of A
members per family, and LPTS is the number of points per member of the family.
Comments at the beginning of the PLT FAM subroutine explain the array sizes required.

Detailed line by line descriptions of the programs will not be given since
an attempt has been made to provide sufficient comments within the Fortran

programs.

3-1

S —




|
Y2.1. Y2.1,2 AR
: S LR i Ao
|
. ¢ ¢ |
% S B R Y "L
1,21 ¥1,2,2
Y2,2.1 ¥2,2,2
1
.20 | Y.,2,2
Vim0 Y1, MN
Yo.m1 Yo M.\
Ym0 YLLMN

FIG. 3.1 PLT FAM data storage scheme for X(L) and Y(L,M,N)
(where L = LPTS, M = MEMBER, N = NFAMLY)
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SECTION 3.1

PLT FAM nlotting samples
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SECTION 3.2

PLT FAM program listing




2000 JoB 601 *6064met 00,04 L MCCLEARY PLT Faw

MOUNT M35=PLOT
FORTRAMN

R0122DS6N

C # % &« % % « * *x x « x « ®* PLT FAM CONTROLL ROUTINE =% * % ¥ % % * % &% % ¥

CoOMMON / / XDATA( 30), YDATA( 30,12,6)

COMMON / CMHEAD / THDLPT(6)+ THDMEM(6)s» THNFAM(12, 6)» THFAD(12,3)

COMMON / NUMS / LPTSe MEMBERe NFAMLY» NHLINS
comvnr / CPL LRL / DTA LBL(12,2)s IPK LRL(12,12)
DIMENSION I CHK(16)

NATA N WRD P C /16/ N WORNS PFR CARD IMAGF ON IINTVAC 1230

DATA IDOLAR/SH $ /
DATA IN UNIT / § /
CRrrkkkhkkd USEg SETS NHLINS = NUMBFR OF HEADING LINES TO RF LOADED
NHLINS =
Cxxxxxxkxxx LLOAD THFAD FOR PLOT HEADINGS
DO 4100 J = 1,NHLTINS
READ( IN UNIT, 200 ) (IHEAD(TrJ)r T=1,12)
CALL SFLD( 24, 6, 1 HEAD(12+J)r IDOLAR )
PRINT 201 o (IHFAD(IoJ)r» T=1,12)
4100 CONTINUE
Cxsxxxxxxkx READ AND PRINT ANY FXTRA INFORMATION IF DESIRED
READ( IN UMIT, 200 ) (I CHK(I)e I=1¢N WRD P C)

PRINT 201 ¢ (I CHK(T)» I=1oN WRD P ()
| READ( IN UNTT, 200 ) (I CHK(TI)e T=1sN WRN P C)
PRINT 201 ¢+ (I CHK(TI)y I=1¢N WRD P C)

200 FORMAT(16AS5)
201 FORMAT(1Xe» 16AS)

123N

1230

1230
1230

Cxxxxkkxxxx USER LOADS INPUT DATA FOR LPTSe MEMRFRy NFAMLY» Xeo Yo DTA LRL

g POUNMNDS = 2,20u62

LPTS = 8
' MEMRFR = 7

NFAMLY = 6

D0 9 M = 1,MEMRER

DO R L = 1yLPTS

READ(5¢100) DTALRL(Me1)e DTALBL(Me2)e XDATA(L)»

1 (YDATA(L»MeN)» N=1,NFAMLY)

PRINT 101» DTALRL(Me1)e DTALBL(M,2)e XDATA(L) .

1 (YDATA(LeMpN)» N=1¢NFAMLY)

100 FORMAT( 1XoA2, UXe3FB.6r3XIFR,UIFARSy3EI0.4)

’ . 101 FORMAT(1X» 1X»A2, UXp3FR6¢3XFR,UIFAS,3E1N.&)

DO 10 N = 1NFAMLY

IF (N «EQe 2 ) YDATA(L»MyN) = Y DATA(LIMyN) = POUNDS
10 CONTINUE
8 CONTINUE
9 CONTINUE

4 Cxxxkkxxxxx LOAD THD LPT FOR X AXIS TITLE
: READ( IN UNIT, 200 ) (IHD LPT(I)» 1=1,6)
CALL SFLD(24y 6¢ IHD LPT(6)¢ IDOLAR)
PRINT 201 ¢ (IHD LPT(I)r 1=1,6)
Cr*kxxxxkkx LOAD THD MEM FOR LEGEND TITLE
READ( IN UNTT, 200 ) (IHD MEM(I)» TI=1+6)
CALL SFLD(24y» 6¢ THD MEM(6)s IDOLAR)
PRINT 201 o (IHD MEM(I)e 1=1+6)

Cxxxsxsxxsxs LOAD IHD FAM FOR INDIVIDUAL PLOTS ( Y AXIS )
DO 4000 N = 1,NFAMLY
READ( IN UNIT» 200 ) (IHD FAM(TI«N)» T=1,12)
CALL SFLD( 24, ¢ IHDFAM(12/N)» IDOLAR )

Ll . s —— L

1230

1230

IR TR T e

e gy - g o e

s ot




PRINT 201 »  (IHN FAM(IWN)» T=1,12)
4000 CONTINUE

C * x * x &« INPUT IS NOW LOADED * % % % %
CALL PLT FAMm

C * % * x x TERMINATE ENTIRE PLOT RUN % % % # %
CALL PLOT(0,¢ D,y 999)
STOP
END

A B L A e R it B 0

s il it




OO0
* *
* #*

* % # #
* * #* %

DO

C * %

SUBROUTINE PLT FaM

* ¥ % PLT FAM (USTNG NISSPLA PACKAGF) % % % % % % % % % % &% % % % % ¥
* x % GENERAL PROGRAM TO PLOT FAMILIES NF CURVES WITH LEGFNDS * * x %
* % & * * PROGRANMED RY L. E. MCCLEARY NUC CODE 601 * * % * % % *

* x x DIMEMNSION AS FOLLOWS * % * % %

* ¥ x WHERF L=LPTSe M=MEMRFRy N=NFAMLY, H=NHLTNS

* LOAD COMMONS / /» /CMHEAD/» /NUMS/» AND ARRAY DTA LRL IN CONTPOL

* LOAD COMMONS /p CMBIM/» /PL FORM/, TN THIS ROUTINE TF NFEDEN

COMMON / / XDATA(L)» YNATA(L/MesN)

COMMON / CMHEAD / IHDLPT(8),» THOMFM(6)» THNFAM(12, N), IHFAD(12.H)
COMMON / NUMS s LPTS, MFMRER, NFAMLY» NHLTINS

CoMMoN / CPL LRL / DTA LBL( Ms2)s IPK LBL( My12)

COMMON / NO LOAD / YMIN(N)» YMAX(M), YPLOTI(L)

COMMON / P CMRIN / N CMBIMI(N)

COMMON / PL FORM / N FORM(N) @ LIN=0» 1.0G=1¢ XLG=2¢ YLG=3
COMMON / / XDATA( 30), YDATA( 30012¢6)

COMMON / CMHEAD / IHDLPT(K)» IHDMFM(6)» IHNFAM(12, 6)y IHFAN(12,3)
COMMON / MIIMS / LPTS, MFMBER. NFAMLY» NHLINS

COMMON / CPI. LBL 7/ DTA LBL(1292)s IPK LBRL(12,12)

COMMON / NO LOAD / YMIN(6)e Y MAX(6)r Y PLOT(30)

COMMON / P CMBIN / N CMBIN(6)

COMMON / PL FORM / N FORM(6) A LIN=Ny LOG=1¢ XLG=2» YLG=3

COMMON/ QAFXTR / XORe XSTEP» YNRe YSTEP» X AXISe Y AXYSe LXoLY1IT

DIMENSION IH 8L M(4)

COMMON / CM PLOT / I RUF( 200) cFT
NATA NRUF / 200 SEY
DATA IFTF/0/

DATA I PLT UN / 2 / SFT
DATA IDOLAR/SH $ / 1230
PRINT 1

FORMAT (1H1)

* * x INITIALIZE PLOT RUFFER

IF(IFTF +EQ. 0) CALL PLOTS(IBUF,NRUF, I PLT UM)

IFTF=1

CALL FACTOR(,.85) @ RENUCE A 1/2 RY 11 TO VTEW GRAPH StT7F

* *x x FIND MAX MIN OVER ALL MEMBERS FOR FEACH FAMTLY
DO 500 N = 1» NFAMLY

Y MIMN(M) 1.E30

Y MAX(N) -1.E30

mnuni

Cxxxpxkksxkx USER SETS N FORM(N) =0/s1+2¢% FOR LINe LOGe XLG AR YLG PLOTS

N FORM(N) = 0

Crrxxxxxkkse USER SETS N CMRIN(N) = 1 TO PLOT FAMLIES N AND N+1 ON SAMF GRID

500

N CMRIN(N) = 0
CONTINUE

DO 3000 L = 1» LPTS

DO 2000 M = 1, MFMBER

DO 1000 N = 1,MFAMLY

IF (Y DATA(LesMsN) oLTe Y MIN(M) ) Y MIN(N)
IF ( Y DATA(LsMoN) +6T, Y MAX(N) ) Y MAX(N)

Y DATA(L»MeN)
Y DATA(LoMoN)

3-13
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1000 CONTINUE
2000 CONTINUF
3000 CONTINUE

C * x ¥ * x * * ¥ USF NISSPLA PACKAGE * * % * * * % %

C * *x x * x LOOP ON N FROM 1 TO NFAMLY * % * % x
NTH PLT = 0
N =0

4999 N = N + 1
NTH PLT = NTH PLT + 1

IF ( N CMBIN(N) ,EQ. 0 ) 50 TO 4101

IF (Y MIN(N+1) ,LTe Y MIM(N) ) Y MIN(N) = Y MIN(N+Y)

IF (Y MAX(N+1) ,6T. Y MAX(N) ) Y MAX(N) = ¥ MAX(N+1)

DO 4100 N HEAD = 1, 6

IHDFAM(NHEAD+6/+/N) = IHDFAM(NHEADN+1)
4100 CONTINUE

CALL SFLDC 24, g¢ IHDFAM(12,N)s TDOLAR ) 1230
4101 CONTINUE

CALL RGNPL( =NTH PLT )

M=y

DO 4400 L
4400 Y PLOTI(L)

1,LPTS
Y DATA(LsMeN)

Cexxxxxxkxkkx USER SETS 1 SCALF = 0 FOR SELF SCALTNAG
Cxxxxkkxx¥x USFR GETS 7 SCALF = 1 FOR USFR SIPPLIEN SCALES
I SCALE = 1
I SCALE = n

IF (I SCALF ,FQ, 0 ) GO TO 4uuo

Cxxxxxxxx¥x FOR USER SUPPLIED SCALES,
Csxxxxxxrsx USER SETS gy AXISr Y AXIS» XOR,YOR,» XSTEP»YSTFP FOR EACH FAMTLY

GO Tn 4u4S

4440 CONTIMUE
C * ¥ x ¥ x SELF SCALING TO RETURN VARIABLES IN NISSPLA COMMON /QQFXTR/
CALL HLNOPLT
CALL X RANGE( X DATA(1)» X DATA(LPTS) )
CALL Y RANGF( Y MINI(N), Y MAX(N) ) i

IF ( N FORM(N) ,FQ, 0 ) CALL LINPLT( XDATA, YPLOT, LPTS )
IF ( N FORM(N) ,FQ, 1 ) CALL LOGPLT( XDATA, YPLOT, LPTS )
IF ( N FORM(N) +FQ, 2 ) CALL XLGPLT( XDATA, YPLOT, LPTS )
IF ( N FORM(N) .FQ, 3 ) CALL YLGPLT( XDATA, YPLOT, LPTS )

4445 CONTINUE

* % * x x SCALES ARE NNW AVAILABLE FOR PLOTTING
ITITLE = 1
IF ( X AXIS +GT, Y AXIS ) TTITLE = =1
CALL TITLE(IH »ITITLEs IHDLPT,»100r THNFAM(1,N) o100, X AXISeY AXIS)
IF (N FORM(N) oFQ, 0 ) CALL GRAPH (XORs XSTEP» YOR» YSTEP)

IF ( N FORM(N) +FQ, 1 ) CALL LOGLOG(XOR» XSTEP» YOR: YSTEP)

IF ( N FORM(N) +FQ, 2 ) CALL ¥ LOG (XOR» XSTFP» YORe YSTER)

IF ( N FORM(N) ,FQ, 3 ) CALL Y LOG (XORy XSTEPs YORe YSTEP)

(2]

DO 4500 J = 1,NHLINS
4500 CALL HEADIN( IHEAD(1sJ)e 100y 2+ NHLINS)
CALL FRAME 3-14

——————




CALL GRID(C 1, 1 )

C CALL SPLIME
CALL MARKER( wm )
I MARK = 0
I MARK =1
CALL CURVE( X DATA, Y PLOT, LPTS, I WMARK )

Crexxxxxx¥x USER SELECTS LEGEND FORMAT FOR FNCODF
4 FORMAT(A2» FH 4y ')
ENCONF(20r 4y TH LBL M) DTALBL(M»1)» DTALRI. (M,2)
CALL LINES(TH LBL Me IPK LBLe M)

IF ( MEMBEP .FQ. 1 ) GO TH 4901
DO 4900 M = 2,MEMBER
DO 4600 L = 1+LPTS
4600 Y PLOT(L) = Y DATA(L/M»N)
CALL MARKER(M)
CALL CURVE( X DATAs Y PLOT, LPTSe I MARK )

ENCONE(20r 4, TH LBL M) DTALBL(Ms1)es DTALBL(M,2)
CALL LINES(TH LBL Me IPK LBL» ™)

4900 CONTINUE

4901 CONTINUFE

0 FOR MO LFGEND
1 FOR LEGEND

Cxxxkxxkxkxx USER SETS N LEGND
Cx*xxkxx*kkx%x UUSFER SETS N LEGND
M LFGND n
N LEGND 1

IF ( n LEGMD ,EQ, 0 ) GO TO 4940

XLEGND = X AXIS = 1.

IF ( X AXIS .LT. 64 ) X LFEGND = X AXIS + ,25
YLEGMD = Y AXIS

IF (Y AXIS .GT. 8, ) Y LEGND = Y AXIS = .5

IF ( ITITLE.NFE.1 JANDe YAXIS.GT.S5. ) YLEGNN = YAXIS=,2

CALL LEGEND(IPK LBL+ MEMBFR,» XLEG"D, YLEGNN )
CALL MESSAG( IHD MEM,» 100+ XLEGND+ YLFGND=,2 )
4960 CONTINUE

IF ( N CMBIN(N) ,EQe 0 ) GO TO 4980

DO 4970 M = 1, MFMBER

DO 4965 L = 1+ LPTS
4965 Y PLOT(L) = Y DATA(LsMeN+1)

CALL MARKER( M )

CALL CURVE( X NATA, Y PLOT» LPTSe 1 MARK )
4970 CONTINUE
4980 CONTINUE

CALL ENDPL( =NTH PLT )
PRINT 4990, NTH PLTe (IHD FAM(ToN)» I=1012)

P XOR ¢ XSTEP X AXISe YOR(YSTEP:Y AXIS
4990 FORMAT(/' COMPLETED PLOT NOL?y I3s * %%x 0y 12A5 /
F " X' 2F10.40FULy ' Yo, 2F10,49FG,1 /)

IF ( N CMBIN(N) ,FQe O ) 60 TO 5000
N=nN+1

5000 IF ( N «LT. NFAMLY ) GO TO 49q9

RETURN
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END




$END
$DATA

SEADUCER RUN 80122 MAY
IP 2.3 DFSIGN RUN WITH LOSSLESS HEADS
TRIAL DESIGN GENFRATING SCHFME FO0=%500 $

CHARGE

Tic2
T1C3
TiC4
T1CS
T1C6
TiC7
TiC8
T1CO
T2C2
T2C3
T2Cu
T2CS5
T2C6
T2C7
T2C8
T2C9
T3C2
T3C3
T3C4
T3CS
T3C6
T3C7
T3C8
T3C9
ThC2
T4C3
T4CY
T4CS
T4C6
T4Cc?
TU4cCS8
T4C9
TSC2
T5C3
T5CH
T5C5
T5C6
§ -y
T5C8
T5C9
T6C2
T6C3
T6CH
T6C5
T6C6
T6C7
T6C8
T6C9
T7C2
T7C3
T7C4
T7CS5
T7C6
T7C7

TO 16000501 ARRAY DESIGN

L T2L1

«020000
«020000
«N20000
.020000
«N120000
.020000
«020000
«020000
«029200
«029200
«N29200
«029200
«029200
«029200
«N29200
«029200
«040000
.040nN0n
«04nnnn
«040000
N40nNn
040000
« 140000
«040000
«050000
.N50000
«N50NN0
«N50000
«050000
« 050000
«050000
« 150000
«0/00N0
«060000
« 060000
060000
« 060000
«060000
« 060000
«0A00N0
«NRONODO
«N8N00N
«080000
«080000
+N80000
+NBOONN
«080000
« 080000
«1n00000
«100000
«100000
«100000
«100000
«100000

6¢1971% LIKE 80N89

A C3D T L C3D NP

« 000969
«001139
«N01308
«N01478
«NO01AU7
«.001817
«N02262
«N02604
«N00969
«N01139
«00130A8
«N01478
«N01647
.001817
«N02262
«ND2604
«N0NA6qG
«N01139
«N0130R
«N01478
«NO1647
001817
«N02262
« 002604
«0N00969
«001139
«N01308
001470
001647
«.001R17
« 002262
« 002604
«000969
.001139
«001308
«N014738
«N01647
«NN1R17
«NN2262
«N02604y
«NONBKAQ
«N01139
«001308
«N01478
001647
«N01817
«N02262
«N0260NY
«N00969
«N001139
«N01308
«001U478
001647
«001817

.068308
.078810
. 088665
.097868
106433
J114374
.132576
144293
058624
067846
076560
.084769
.092480
.099712
.116568
.127729
.052474
L060763
.068613
N76011
.N0R2078
.089527
.104R95
115152
L0uga7y
.056695
064004
.070396
.0773%69
.083459
.097744
.107305
046551
053363
.060779
.067293
073414
.079148
.002595
101576
,043376
.050130
.056505
«N62495
068110
073367
.0R5599
.093725
041342
,047720
053730
.059367
064637
.069559

FFEFF FFV IO FFFFFFODIOPOFEFFFFF2P0ODDFEFFFDDDIPODEFEFFFOD2DOODODNFFODXDOORF

e=50
T MASS T LFNGTH
3.3061 « 12655
3,497%  ,13705
3.7102 .14690
2.9U21 +15611
4.,1905 L16467
4.4531 L,17261
51965 ,19082
S5.8001 .20253
4,0579 ,L,12A06
u,2249 ,13529
4,4116 14400
4.6160 ,15221
4,830 ,159a02
50700 (16715
S.7386 18401
6.2971 ,L19517
4,9Rn9 . 13071
5.1318  ,1%a00
5.3006 14685
S«4R53 L15428
5.6R44 L1A122
S«8963 L16777
6.5037 L1R314
7.0129 19339
5.8525 ,13721
5.9941 ,14403
6.1524 15224
6.3256 15014
6.5119 .16561
6.7102 L17170
7.2782 « 1R598
7.7547 +19554
6.7324 L144790
6.8677 L15210
7.0187 .159n2
7.1837  ,16553
T7.312 L17165
7.5497 17739
R.NRR9 ,L,19n8”3
8.54N06 19982
8.5N52 L16162
R.6325 L16R37
Be7741 417474
R,028% L1R073
9,091 .1RA3%S
9,269 ,L19161
9,7700 20384
10,1875 .21196
10,2869 ,17958
10,4003 « 18596
10,5452 ,19197
10,6929 ,197A1
10,8511 .202RA8
11.01A% 20780
3-17

o e

REACTOR

«4923F 00
+2095F 00
«1907€F 0N
«1897F 0N
«1798F 00
09567F‘0’
03253F“n1
.M?lRF-ﬂl
«3969F 0N
«3RS3E 0N
«1654F 00
«1592F 00
«1528F 00
«1464F 0N
07209E-0’
«6631F=01
«34NSF NN
«3321F 00
«3227F NN
«138RF 0N
«13u4nF 0N
«1291F 00
«1162€ 00
«6003F=01
«30QRF 0N
«3028F 00
«2947F 0n
«28%QF 0N
«1220F 00N
«1187E 0N
«1075F 00
«9929F =01
«2893F 0N
«2828F 0N
«2755F 0N
«26T74F 00
«2590F 00
«1113F 00
«1011F 00
¢« 9366F=01
«2631F 00
«2572F 00
«2505F 00
«2U33F 00
«23%RF 00
«2280F 00
.923“F-01
«8571F=01
«9872F 00
«2U11F 00
«2347F 0N
«2278F 00
«2207F 0N
«2135F 0N

GAMMA 1C¢ GAM EC MIN

« 9984y~
e 1024F
«1081F
«1N80OF
«1108F
«1136F
«1201F
«1241F
«8752F
«9N06F
«9296F
«ORNAF
«9936F
«1N27F
«1114F
e1174r
« 7952F
«R18NF
« RUL{ZF
«B735F
« ONYARF
«9%TSF
«1026F
« 1094F
75N 1F
« 7708F
. TO4BF
.8216F
BS07E
«8R13F
¢ 966 3F
«1033F
« 7193F
« 7T285F
e 7607F
« TASUF
«8123F
«8ULIF
«9215F
« ORSS5F
«6797F
«HORTE
¢ 7164F
¢ 7384UF
e T622F
« TRTTF
«8599¢
.9182F
«65UTF
«6705E
«HRBEF
«7087F
« TX05F
« TS37E

T S

06
n7
07
n7
07
07
07
07
neé
06
06
06
06
07
07
07
06
06
né
06
ne
né
07
07
06
06
06
06
06
06
)
n7
N6
06
né
06
06

+US36F
«U4ABEFE
«UBSTF
«BNURF
«S5255E
«Su78F
«6113F
HHUUF
«4028E
«U1A0FE
cUZIUE
«45109F
Y4 723F
U GU3F
«558AF
«6129F
«37N08E
« IAZIF
«20R0E
«U41URE
sU33UF
<4836F
«5134F
«SR51E
«3530F
. !6““F
«3778F
« XX E
«UuinN2E
«U28RE
«URUDFE
«5325F
e3U11F
«3516F
«36UQF
«37R2E
« RQUOF
su11UF
Ju63IE
«SNB2E
e 32RRF
+33853E
¢ 3URUF
«3591F
«3731E
¢« XARKE
JURUTF
4 7U9F
«3163F
«3252F
¢« 3XE5F
e JUT2F
«3602E
« XTU3E

ns;
nx!
n3y’
n=2
ns,
n=
n3,
03¢
0%
ns
03,
nx,
0%
03¢
n%
nx .
ns.
nx.
nx
N3

o
ol
s L B

ot
nsr



wd

T7C8  .100000 .002262 .0R0958 6 11,4937 ,21920 A645F=01 .B196F 06 416SF 0
T7€9  ,100000 ,Nn02604 ,0R8481 6 11,8R85 ,22672 .RO28F=01 .R731F 06 4S3ISF A
CERAMIC AREA (C2 THRU C9)$ *
TAIL LENGTHS '
TOTAL CERAMIC LENGTH FOR MIN 'ZFOC's
TOTAL MASS (LBS.) $
E TOTAL LENGTHS
3 REACTOR $
: PEAK GAMMA IC $
MIN 'ZEOC* $
FND

PT SRR




vy

SECTION 3.3

PLT FAM additional sample (linear-log)
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SECTION 4.

g PLT SRF

PLT SRF is designed for 3 dimensional plotting with the following features:

1) Option to plot a surface (hidden lines are suppressed), or families
of curves in 3-D, or both.

2) Option for user selected Z axis scales or automatic Z axis self
scaling via DISSPLA.
3) User supplied headings as well as X, Y and Z axis labels.

The data storage scheme for X, Y,and Z is illustrated in Fig. 4.1.
LPTS, MEMBER, and NFAMLY are defined as before where now each member corres-
ponds to a separate value along the Y axis. Array sizes required are explained
within the PLT SRF subroutine.

{ |
i 1
"1
]
|
|




] " CRRIRBW: 5N
2 Y, o I R Lo 1N
W CRRIERR LN

]

: " -

r '

R Ly M N

o1 AP S 23 M,N

ZL’M’] ZL’M,N

FIG. 4.1 PLT SRF data storage scheme for X(L), Y(m), and Z(L,M,N)
(where L = LPTS, M = MEMBER, N = NFAMLY)
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SECTION 4.1

PLT SRF plotting samples
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| ' SEADUCER RUN 80122 MAY 6,1971
r

IP 2.3 DESIGN RUN WITH LOSSLESS HEAD
TRIAL DESIGN GENERATING SCHEME FO-5500

‘200

Q.14

0.\2

I FOR WIN

N.U.C. DISSPLA VERSION 1
LEN
TNIRL TERANIC LENERD

2.0%

2.0 W8

DATE 06/30/71

PLOT NO L

I TINE RUN 2238
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SEADUCER RUN 80122 MAY 6, 1971
IP 2.3 DESIGN RUN WITH LOSSLESS HEAD
TRIAL DESIGN GENERATING SCHEME FO-S5500
L
51
a
4
5
| )
A n°
73]
Z5
; Z 3
g 2
e
3 e
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: 3
_ 3
| g
‘ g
3
g
E]
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SEADUCER RUN 80122 MAY 6, 1971
| IP 2.3 DESIGN RUN WITH LOSSLESS HEAD
TRIAL DESIGN GENERATING SCHEME FO-5500
3
8]
%5
3]
Z
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» 5
] "
&
] o
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s e
| 3
, 3
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SEADUCER RUN 80122 MAY 6,1971
IP 2.3 DESIGN RUN WITH LOSSLESS HEAD

TRIAL DESIGN GENERATING SCHEME FO-5500

000 1 G/R'D USLS SWS

TR

pon SPRP SENE T I
WL

1 NOIS¥3A UIJSEI0 "D°N°N

1£/00/90 3160

}ON L0
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SEADUCER RUN 80122 MAY 6,1371
IP 2.3 DESIGN RUN WITH LOSSLESS HEAD
TRIAL DESIGN GENERATING SCHEME FO-SS00
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N.U.C. DISSPLA VERSION |

ORTE 08//71

£ RN 19 PLOT NO 8

SEADUCER RUN 80122 MAY 6,1971

IP 2.3 DESIGN RUN WITH LOSSLESS HEAD
TRIAL DESIGN GENERATING SCHEME FO-SS00

.0 950.9 QN?.D es2.D 700.0

WiN 7800




SECTION 4.2

PLT SRF program listing




S s i iy o g gt P e - !.’

RRUN /RN PILTSRF » $+8aaSetnN 000, LMANIN*14522,2+ 50 . MCCLFARY AN 633Y:

RASGsM  B8,T,PLOT

QASGeT B.,»T+2004

AREWIND B.

QCOPIN R o TPF$.

RAFRFE Be :

RFOR¢ IS CONTRL ¢+ CONTRL i

C * % * % % ¥ * x x ¥ x « * PLY SRF CONTRO!. PAIITINF % % % * % % % % % »x % !
COMMON XEN( B8)eYIDC 7)e23D( 8y 7o R)eZMAT(  KA) pWORKIN( 34), |
1 THOLPT(6)s IHDMEM(A)» THDRFAM{12, A)y THFEAD(12,3),
2 I BUF (2000) GFT
CoMMary /  MUMS 7 ILPTSe MFMRER» NFAMLY» MHLTMS
DIMFNSION T CHK(16) i 4
DATA n WRD P C /y4/ M WORNS PFR CARND TMAGFE OM UNMTVAC 11NR
DATA IDNLAR/6H s/ 1108
DATA IN UNIT / S /

Crxxxkex¥xx USER SETS NHLINS = MUMBFR OF HEANDTING LTINFS T0 BF LOADEN

NHLINS = 3

Cxxxxxxxxkx LOAD THEAD FOR PLOT HEADINGS
DO 4100 J = 1,NHLINS |
READ( IN UMTT, 200 ) (IHFAD(TeJ)r T=1,12) i .
FLD(3ne Ar T HEAN(12¢dJ) ) = T DOLAR 11N8 ‘

PRINT 201 ¢ (IHFAD(TI»J)e T=1,12) :

4100 CONTIMUFE i

Craxkxkkx¥x READ AND PRINT ANY EXTRA TNFORMATTON TF DESIRFD
READ( IN UMTT, 200 ) (I CHK(I)» T=1+sN WRD P )

PRINT 201 ¢ (I CHK(I)s» T=1+MN WRD P C) :
REAND( IN UNTT, 200 ) (I CHK(T)» T=1+N WRD P C) |
PRINT 201 ¢+ (I CHK(I)s T=1,N WRD P C) 5
200 FORMAT(13A6,A2) 1108
201 FORMAT(1Xe 13A6+42) 1118
Cxexxskkxkx USER I_LOADS INPUT DATA FOR LPTS» MEMRFR, NFAMLY, X» Yy NTA LBL
POUNNS = 2,20u462
LPTS = 8
MFMRFR = 7
NFAMLY = 6
00 9 M = 1,MEMRER
DO 8 L = 1,LPTS
READ(S50100) Y3ID(M), X3D(L)» (Z3D(LsMoN) pN=1 ,NFAMLY)
PRINT 101s  Y3D(M)s X3IN(L)e (Z30(LeMoN) yN=1 yNFAMLY)
100 FORMAT( 3% UX9s3FBehrIXIFARUIFR,5,3E1N,U)
101 FORMAT(1X» 3X, UXr3FR«69IXIFBR4rFR,5,3F10,4)

DO 10 N = 1+NFAMLY
IF (NJ.EQ.2) Z3D(LeMeN) = Z3D(LeMeN) * POUNNS
10 CONTINUE
8 CONTINUE
9 CONTINUE

Cx¥sxx*ss¥x LOAD THD LPT FOR X AXIS TITLE
READ(C IN UNIT, 200 ) (IHD LPT(I)e 1=1+6)
FLD(30r 6¢ THD LPT(6) ) = I DOLAR 1108
PRINT 201 »  (IHD LPT(I)r I=1,6)

Crrkxxexsxx LOAD THD MgM FOR Y AXIS TITLE
READ( IN UMITy 200 ) (IHD MEM(I)» T=146)
FLD(30¢ 6¢ THD MEM(6) ) = I DOLAR 1178
PRINT 201 ¢ (IHN MEM(I)r IZ=1+5)

i

Crxexktxxxx LOAD THD FAM FOR INNIVIpUAL PLOTS ( 7 AXIS )
DO 4n00 N = 1.NFAMLY :
4-11




i S e

READ( IN UNIT, 200 ) (IHD FAM(I)N)y T=1,12)
FLD(30» 6+ THD FaM(12,N) ) = T DOLAR

PRINT 201 »  (IHD FAM(I/N}» T=1,12)
CONT INUE

* % % INPUT IS NOW LOADED * * % % »
CALL PLT SRF

¢ * x TERMINATE ENTIRE PLOT RUN * * % * *
CALL PLOT(D.r 0.4 999)

STOP

END

1108




RAFOR »

OO0
* *
* *

*
*

N OO D

500

1000
2000
3000

C * %

CHrrax

15 PLTSRF »PLTSRF

SHUBROAUTINE PLLT SRF

* x & PLT SRF (USING NTISSPLA PACKAGF) * * #* % % & % % % % % % % & § #*
* % ¢ GENERAL PROGRAM TO PLOT 3D FAMLIFS OF CURVFS ANN/OR SURFACES #* =
* % &« % * PROGRAMMED RY L. E. MCCLEARY NUC CODF 601 * * * % * % *

* x x DIMENSION AS FOLLOWS * % * % %

* % % WHFERF L=LPTS, M=MEMRER, N=NFAMLY, H=NHLTNS

* L0OAD COMMONS / /o /NUMS/ FROM CONTROL

COMMON X3IN(L)Y» YIND(M)y ZID(LoMIN)» ZMAT(L%M)y WORKIN(2%L +2%M44) ¢

1 IHDLPT(6)» IHDMEM(6&)s» IHDFAM(12, N), TYHEAD(12,H) ¢
2 1 RUF(200) sET
COMMON / NUMS s LPTS, MFMBERe NFAMLY, NHLINS

COMMON / MOLOAD 7 ZMIN(N) s ZMAX(N), ZPLOT(L), YPLOTI(L)

COMMON X3N( 8)2Y3D( 7)23D( Ry T B)YeZMAT(  R6A) yWORKID( 34)

1 IHOLPT(6) ¢ IHDOMEM(6)r THNFAM(12, A)» THEAD(12¢3)¢
2 T BUF(2000) A
COMMON / NUMS  , LLPTS, MEMBER» NFAMLY, NHLINS

COMMON / NOLOAD , ZMIN(6) s ZMAX(6)y ZPLOT( B)s YPLOT( 8)

COMMAON / CM VF3D / XORIGeXTOP, YORIG:YTOP,y, ZORIG,ZTOP,

1 XVUsYVUeZVU» XABS:YARS,ZARS

DIMFNSION 7 ORTIG L( 6)¢ ZNELTL( 6)9 ZTOPL( 6)

DATA NBUF / 2000/ SFTY
DATA IFTF/0/

NDATA I PLT /N / & / SFT
NDATA(ZORTGL(L) vL=1¢6)/.08r Ser o184y Der 6F6¢ 300,/
DATA(ZOFLTL L) vL=1¢6)/04¢ Ser «0Us» 25 ,2F6» 100,/

IATA(ZTOP LIL)2L=1¢6)/e20r 30.¢ o269 «B¢ 1,UF6r ANN,/

PD[MT 1

FORMAT(1HY) .

* ¥ % INITTALTIZE PLLOT RUFFFR

IF(IFTF +EQ. 0) CALL PLOTS(IRUFsNPUF, T PLT UN)

IFTF=1

* % x FIND MAX MIN OVER ALL MEMBERS FOR FACH FAMILY

DO SN0 N = 1» MFAMLY

Z MIN(N) = 1.E30

Z MAX(N) = «=1,FE30

CONTINUE

DO 3000 L = 1v LPTS

Nno 2n00 M = 1, MFMAER

DO 1n0p0 N = 1,NFAMLY

iF C Z30(LeMeN) ,LTe Z MIN(N) ) Z MTIN(N) = Z3ID(LoMeN)

IF ( Z3D(LsMeN) ,GTe Z MAXI(N) ) Z MAX(N) = Z3N(LeMeN)

COMT INUE

CONT INUE

CONT INUE

¥ % % % ¥ ¥ USE NISSPLA PACKAGFE % * % % % % % *

DO Snn0 M = 1, MFAMLY
xxkxey SFT N SELF 2 = 0 FOR USER SUPPLIED SCALES ON 2

Crrxxexxkxsr SET N SELF Z = 1 FOR SELF SCALING ON 2
N SELF 2 =0
M SELF 2 =1
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IF ( N SELF Z +Eqe 0 ) GO TO 20
C * « ¥ x « FIND 7 SCALFS (OPTION)
CALL AXSPLY( Z MIN(N)» Z MAX(N)» 94y 7 ORIGy 7 DFLTy» ? SCALE )
Z TOP = Z ORIG + 7 DELT *x Z SCALE
GO To 30

20 CONTINUF
Crxexxesxxkx USER SETS » SCALES (OPTION)
Z ORIG = ZORIGL (1))
Z DFLT = ZDFLTL(N)
2 Top = ZTOPL (M)
30 CONTINUE
Cexxx*rsxxkx USFP SETS y SCALFS

X ORIG = .0N08
X DELT = 0005
X TOp = 0N2R8

Cxxxxxxxxxx USFR SETS Yy SCALES
Y ORIG = .02
Y DELT = .02
Y TO0p = 410

NTH PLT = M

CALL RBRGNPL( =MTH PLT )

CALL TITL3ID( 1H , 1¢ 7,00 7.0 )

D0 4500 J = 1sNMHLINS

CALL HEADIN(C THEAD(1eJ)e 100¢ 2¢ NHLINS)
4500 COMTIMUE

XARS = 1.

YARS = 1.

ZARQ = B

CALL AXFS3N(IHD [ PTe100s THD MEM,100» THD FAM(1¢N)» 100

A XARS, YARS., ZARS)

X Vit = =3,

Y VU = =3, |
Z v = 3, i

CALL VUABS(XVile YVile ZVU) |
CALL GRAF3D(XNRIGIXDFLTeXTOP,» YORIG,YNFLT,YTNP,y, ZORTIGeZNFLT»?TOP) |

no bonG M = 1, ME“RFER

Nnn 4800 L = 1, LPTS !
Y PLOT(L) = Y3nin) |
ZPLOT(L) = Z3N(L,MsN) ;
IF ( M «NE, 1 ) GO TO 4800

C * x * x x ARROW PRNJFCTIONS FROM CURVF TO AXIS
CALL PELPTZ2(X3N(L)s YPLOT(L)» ZPLOT(L)e» XFROM, YFROM)
CALL RELPT3(X3N(1 )y YPLOT(L)» ZO0RIGs X TO» Y TO)
CALL QOAROW(XFROMs YFROMy X TNOe Y TO)
4800 CN/ITINUE
Cxxxxxxkx¥%x JSFR SETS p CURV = N FOR NOT PLOTTING CURVFS OF CONSTANT Y
Cxxkkxxxx¥x USFR SETS 1y CURV = 1 FOR PIL.OTTING CURVFS OF COMSTANT Y

N CURY = 0
N ClUny = 1
IF ( N CIIRV FA. N ) GO TN 48”20
I MApRK = 1

CALL CURV3ND( X3D, YPLOT. ZPLOTe LFTSs T MARK)
4820 COMTTINUFE
4900 CONTINUE

CALL VUFR3N

CALL SURTRN('BROTH')




CALL SURSZF( X3D(1)e X3D(LPTS)e YEN(1)s YIN(MFMBRFR) )

LM =1

NO 4986 M = 1, MFMRER
00 49RS L. = 1, LPTS

Z MAT(LM) = Z3Nn(_sMeN)

LM = M + 1
4985 CONTINUE
4986 CONTINUE
IXPTS=1
IYPTS=1
CALL SURMAT(Z MAT, IXPTS, LPTSe IYPTS, MFMRER, WORK3D)

CALL FNDPL( =NTH PLT )
PRINT 4990, NTH PLTe (IHD FAM(IsN), I=1,12),
=] XORIG! XNDELT s XTOP» YORIGYYNELTeYTOPe ZORIG,ZNELT,»?TNP
4990 FORMAT (/' COMPLETFD PLOT MOy, I3, * %x%x%x vy 12A6 / 110R
F ! X', 3FINUr ' Y's 3E10.4r ' 7'y XZFI0NG /)
S000 CONTINUE
6000 CONTINUE

RETURN
END

4-15

|
4
:




AFORL IS XIDMAT » X3IDMAT
FUNCTIOM X3PMAT(T1X ROW)
COMMORN X30C B)sY3D( 7)e230( Ry 74 A)eZMAT(  SAR) ,WORYIN( 34),

1 JHDLPT(6)r IHDMEM(K)» THNFAM(12, K), THFAD(12,3)»
2 I BUF(200) ceT
X3DMAT = X3N(IX ROW)
RETURN
END
QAFOR ¢ IS Y3IDMAT» YRDMAT

FUNCTION Y3DMAT(TY COL)
COMMON X3N0C 8)sY3D(C 710730 ( Ry 7y 6)eZMAT(  &R) ,WORKIN( =4),

1 IHDLPT(6)9» IHDMEM(6)r THRNFAM(12, &)y THEAD(12,%)

2 I RUF(200) cFT
Y3DMAT = Y3N(IY coL)

RET!IDN

END




AFONR LIS VUFR3N, V! F 30
SUBROUTIMNE VUFR3N

3 COMMON / CM VFED / XORIG:XTOP, YORIGYTOP, ZNRTIG,Z2TOHP,
1 XVUeYVIIeZVI)e XARS»YARS,7ARS

DIMFNMSION XAT(2), YOT(2)e Z0T(2)e XR(2)e YR(2)s 7ZR{(2)y PNOFL ()
DTMFMSINN IXOTC(7e4) e TYOTC(7o4)e I707C(T7 )¢ IRXYZC(Ae4)

DATA (BDFL(L)el.=103) / =eNN3s O,r ,00% /
-j DATA ((IXOTC(IeN)»I=127)sNZ100) /

X 1019292920 1920 1920202010101 0 2020101010201 0 2010%01029202/
DATA ((IYOTC(IoN)»I=197)eM=10y) /

Y 201010302920 20 10102020201 020 1020202010101 2020101010201/
NATA ( TZ20TC(1) YeI=107) /

7 1910192029201/

DATA(CIBXYZC(ToNM) o T=106) eMN=10u) /
2 192020 3¢30dr 201010303020 102:2:30 301 29101,30302/

Ie ( z2vyY L,LT, n, ) RETURN
I CORMNR = N

IF  XVY +LF. 0. «ANNe YV LE. 0s ) N CORNR = 1
IF ( XV «GF, YARS ANNe YVI) LE. O, ) M CORNR = 2
IF ( XV') «AF. XARS +ANDe YVU ,GE. YARS) N CORMR = 3
IF ( XVU LF, 0, +ANNe YVU ,GE. YABS) N COPNP = 4
IF ( tf CORNP ,FQ, 0 ) RETIRN

X0T(1) = XNRIG

YAT(2) = XTnp

YOT(1) = YORIG

YOT(2) = YTOP

/0T(1) = ZORIG

ZOT(2) = ZTOP

D0 260 I NFL = 1,3
N0 250 1 = 146
1€ = TXOVEC( 1 +NCORMR)
AR(1) = YOT(IC)
1€ = 1YDTC(  T+NCORNR)
Ya€1iy = YOV(IC)
IC = 1Z207T€C ¢ 1)
ZR(1) = 70T(1IC)
IF (I .50, 6 ) a0 TO 208
IC = IXOTC(T+1sNCORNR)
XR(2) = ¥YOT(IC)
IC = TIYNTC(I+1»MCORNR)
YR(2) = YOT(IC)
Ic = 1Z0TC(T+1)
ZR(2) = 20T(I1C)
30 Ton 21N
2ns CONTINUFE
IC = IXOTC( 1+NCORNR)
| XR(2) = XOT(IC)
H IC = 1YOTC(  1+NCORNR)
4 YR(2) = YOT(IC)
1IC = 120716 ¢ 1)
Z8(2) = 20T(1C)
210 CONTTIMNUFE
L WINF = IaYyzc(yes NCORNR)
50 To (211.212+21%)0 L WINE
211 XR(1) = XR(1) + g NDEL(T DFL) » (XTOP=XNRTIAR)
' XR(?2) = Xn(1)
GO To 215
212 YR(1) = YB(1) + g NEL(T DFL) % (YTOP=YNRIG)
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T

213
215

250
260

300

YB(2) = YB(1)
GO To 215

ZR(1) = ZR(1) + B DEL(I DEL) * (2TOP=ZORIG)

ZR(2) = 7ZB(1)

CONTINUE

CALL CURV3D(XBe YRy ZBe 2¢ 0)
CONTINUE

CONT INUE

CALL DASH

IC = IXOTC( 7»NCORNR)
XR(1) = XOT(IC)

IC = IYOTC( 7,NCORNR)
YR(1) = YOT(IC)

IC = 1Z20TC( 7)

ZR(1) = 207(1C)

DO X300 I = 1» S5, 2

IC = IXOTC( T+NCORNR)
XR(2) = XOT(IC)

IC = 1YOTC( T +NCORNR)
YB(2) = YOT(IC)

IC = 1Z20TC( 1)

ZR(2) = 207T(1IC)

CALL CURV3D(XB, YRy ZBy» 2, 0)
CONTINUE

CALL RESET('DASHY)
RETURN

EMD
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SYMRUN, ARSRUN

RTOP
RAPRFP
APRT»T  TPFS,
AMAP, X1

IN CONTRL

AXQT ABSRUM
SEADUCFR RUN R0122 MAY
IP 2.3 DESIGN RUN WITH LOSSLESS HEADS
TRIAL DESIGMN GENERATING SCHFEME F0=5500 $

CHARGE

Tic2
T1C3
TiCu
F1C€S
TiC6
T1iC?7
Tics
T1C9
Ta2c2
T2C3
T2Ccy
T2C5
T2C6
T2C7
T2C8
T2C9
T3C2
T3C3
T3C4
T3¢
T3C6
T3C7
T3C8
T3C9
T4c?2
T4C3
T4CH
T4CS
T4C6
T4C7
TucCS8
T4CO
T5C2
T5C3
T5C4
T5CS
T5C6
T5C7
75C8
T5C9
T6C2
T6C3
Te6CH
T6CS
T6C6
T6C7
T6C8
T6C9
T7¢C2
F7IES

TO 16000501 ARRAY DFSIGN

L T2E}

«020000
.N20000
«02000N
«020000
N20000
020000
.N20000
.020000
«N29200
«020200
.N29200
«029200
«020200
«029200
.N29200
«N29200
« 040000
040000
«N40000
«NGBO00N
«N4ynNnon
«N4y000n
« 040000
.040N0N
«N50000
.N50000
«NSN0NN
. 050000
«.N50000
«N50000
.050000
«N50000
«N/A0000
«060000
«NADOND
«060000
«NA0NON
«060000
060000
«060000
«08000N
.080000
«NRONND
«N30000
«N800N0N
080000
«080000
«080000
«100000
«100000

601971% LLIKE 80089

AC3D T L CAD NP

«N00969
«N01139
«.N01308
«N01478
«NO164L47
.N01817
N02262
«N02604
«NDNAKO
«NN1139
«N013018
«N01478
.NN1AL7
«N01R17
«NN2262
« 002604
«N00960
«N01139
«N0130g
«NN18T 1
«N0164L7
«N01817
«NN2262
NN2ANUL
«N0NAKg
«NND113g
«N01308
«N01478
«N01647
«N01817
«N02262
«N02604
«NODO6KG
«NN1139
«N01308
0001478
«N01647
.N01817
«N02262
«N026A04
+N00969
«NN1139
«N01308
«00147p
«NO1647
.N01817
«NN2262
«NN2604
«N00969
«NN1139

.N68308
.078810
.NBREKS
.097868
.106433
.114374
.132576
144293
058624
067846
N76560
.084769
.002480
.099712
.116568
127720
052474
N6N763
068613
N76N11
.082978
.0£0527
.104R95
.115152
.04RATY
.N56695
064004
.070R96
077369
+083459
097744
.107305
046551
053863
.060779
«067293
073414
.079148
092595
.101576
043376
+050130
«N56505
«062495
.068110
073367
.NB5599
.093725
L0u1342
047720

1

FV PR FFFEFFFEFFEFOOFFFFFODODOORFEFFFFD2ODADIDNEFFFODDODIOIOOEFODIDOOIIIOF

T MASS T

3.3761
3,4973%
3.7102
3.,9421
4.1908%
4.4531
5.196%
5.8091
4,nNs579
4,2249
4.4116
4.6160
4,836n0
507NN
57386
6.2971
4 ,9RpnQ
S.131R8
S5.30Nn6
S.4R53
S.68u4
S5.8963%
6.5037
7.0120
S.R525
5.9941
6.1524
6.3256
6.5119
6.7102
T7.2782
77547
6.7324
6.8677
7.0187
T.1837
7.3612
7.5u97
8.0R89
R,540A
3.5052
83.6325
3.7741
83,9285
9,09u1
9,2A98
Q,7700
1N.1875%
10.2R69
10,4093
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LFNGTH
« 12658
e 13708
e 14R/90
15611
«16UA7
« 17261
«190R2
« 20252
«126N6
« 13529
.luunn
«15221
« 15002
16718
«1RUN1
« 10517
«13071
«130nn
« 146825
«1542%
e16122
«16777
18314
«10330
« 13721
14403
« 15224
«15914
« 16561
«17170
« 185018
« 196554
14470
« 15210
«15902
«16553
«17165
«17720
+190R%
« 19002
« 16162
« 16837
17476
«+1807%
« 18635
«19161
s 20384
21196
«179%8
+ 18596

NPFACTOR

JU923F nNn
«2005F 0N
«1997F 0NN
«1897F 0N
«1798F 0NN
«9567F=01
«B253F=01
«4T71RF=01
+«3960F NN
«38853F NN
«1A54F 0N
«1502F 0n
«1528F nn
«14puF 00
«7290F =01
«6631F=01
«34085F 0N
«3321F 0N
«3227F 0N
«13R8F 0NN
«134nF 0N
«1291F 0N
«1162F 0N
.6”03F-01
«3098F 0N
«3028F 0N
«2947F 0N
«2889F NN
«1229F 0n
«1187F nn
«1075FE 0N
«G920F=N1
«2803F NN
«2828F 0N
«27S55F 0N
«26T4F 00
«2590F 0N
«1113F 09
«1N11F 00
«9366F-01
«2631F 0N
«2572F 0N
«2508F an
«2U33F 0N
«2358F 00
«22R0F 0N
. °21¢GF-01
«8571F~-01
«9B72F 0N
«2U11F 0n

S5AMMA TC GAM FC MTIN

«QCRUF
«1N2UF
«1051F
«10RNOF
«110N8F
«1136F
«1201F
c1241°F
JR7S2F
s ONNAF
e 020Q6F
«ARNAF
«9936F
«1N27F
«111uF
o 1174F
« 7TO082F
«R1RNF
JRUUZRF
<R73SF
«ONUARFE
cORT7ERE
«1N26F
«1N04F
s TENYF
« 7T7NAF
s 704RF
«8216F
«BS0TF
«BA13F
QA6 3F
0 1N33F
¢ 7193F
« 7X85F
e TENTF
« TRSYF
«B123F
dRUYIF
e 9215F
« QRS R
L679%F
«6OBTF
«716UF
. 7384F
< 7R22F
J7R7TF
« AR0OQF
«QI1ADFE
«65UTF
«67NSF

ne6
n7
n7
n7
n7
07
n7
n7
né6
n6
n6
06
né
n7
n7
n7y
ne
na
n@a
ne
nAa
né
n7
ny
06
06
()
06
N6
06
06
n7
06
n6
N6
06
neé
N6
n6
N6
06
ne6
06
né6
né6
NGk
N6
06
né6
né

«US3R6F
«URREF
cURSTF
«SNUBE
«RP85F
«SU78F
«~113F
e RHUUF
«UN2ARF
<U169F
JUTRUF
«11510F
dUT23F
«UOUZF
« ESARGE
«6129E
« XT7NARF
« XRXJIF
« TQRQNF
sl 1URF
cURRYF
US3EF
«S13UF
«SREIF
« 3IS3NF
« TALUF
s X778F
«30X1F
JUIN2F
JUPARRFE
.uﬂu?F
«S325F
e XUVIF
« X516F
« RAUNF
« XT7AR2E
¢ 3OUNF
Ju11LE
up3IIFE
«SNRDF
« 325RE
¢« AXR3IF
« UAUF
«3591F
«X731F
« RRAKFE
JURUTF
«UWT7UQE
«3163F
« X2K2F

n=x
n=
nx
n=T
0=
n=
n'l
n=T
nx
ny
nx
01
nx
ne
ne
nx
ox
ny
nx
ny
nT
ny
ny
ny
ny
03
n=
nx
nx
ny
nx
nsy
nx
n3
nx
nx
ny
n3
nsy
nk
n3
nx
nx
ny
ny
nx
ny
ni
nx
ne

e i il e




T7¢C4
T7CS
T7C6
T7C7
T7C8
T7C9

CERAMIC AREA

«100000
100000
«100000
«100000
«100000
«100000

«N01308
01478
«N01647
«N01817
«N02262
«N02604y
(C2 THRU

TAIL LENGTH ¢
TOTAL CERAMIC LENGTH FOR MIN *ZEOC'S
TOTAL MASS (LBS.) $
TOTAL LENGTHS
REACTOR %
PEAK GAMMA IC §

MIN
WFIN

'ZFEOC' %

.N53730
2059367
«064637
«N69559
«080958
088881
co)s

rPEFEFFEF

10,5452
10,6929
10,8511
11,0185
11,4937
11.888%

.10197
19761
.2N2A8
.20740
«21920
.22672

«2347F 0N
«227RF 0N
«22N7F 0N
«2135F NN
086“5F-0‘
«RN2RF=01

«6RRGF
+TN87F
« 7305F
«TS37F
«8196F
«B731F

06
06
06
06
06
06

¢ 3355EF
«3UT2F
«3602F
«3T43F
«U165E
«US3I3F

ny
nx
nx
ns
nx
ne




SECTION 4.3

PLT SRF additional sample
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SECTION 5.
PLT PTN

PLT PTN is a modified version of PLT FAM specifically oriented towards
polar plot applications (such as beam patterns). Its features include:

1) Option for user selected axis scales or automatic self scaling via
DISSPLA

2) User supplied headings and legend labels.

The data storage scheme for angle vs. magnitude is the same as for
Fig. 3.1 of PLT FAM where X corresponds to angle and Y corresponds to magnitude.
Array sizes required are explained within the PLT PTN subroutine.

Notice that in this example the angular orientation has been rotated 90°
so that 0° is vertical.
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SECTION 5.1

PLT PTN plotting sample
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DATE  AUG 06

PLOT NO |

108 NO 0408

90 DEG

MARCH 6, 1971

BEAM PATTERN THETA LEGEND ;
R o= 500,
TRANSPARENT FREQUBNGY
0 DEG
-14. -2d.0 S -20.0 -1¢.0
5-3




SECTION 5.2

PLT PTN program listing

i o bt i sk e el




20Nn0

C * %

— s U S R . i

J0R /01 465804+ 0N,03 L MOCLFARY PLT PTAN  gFaAM PATY
MOUMT M3S=PLOT
FORTRAM
¥ 4 x X ¥ ¥ ¥ ¥ x * PLT PTN CONMTRPOL ROUTTNF . % % % % ¥ % % % * % %
CoOMMON / / XDATA(3A1)r YDATA(3A1s Us1)
COMMAoNM / CMHEAND / THNOMEM(6) » THFEAN(12,%)

COMMON /  HMIMS /7 LLPTSe MFMBERy NFAMLY, NHLTMS

CoOMMAat / CPL LRL / DTA LBL( 442)» IPK LRL( 4,y12)

GIMENSION TMODE(3)

DATA IDOLAR/SH % / 12720
DATA IM UNIT /7 S 7/

Crr¥rxterxy [JGFR CETS MHLINS = MUMRER OF HFANING LIMFS TA A’F |LOANFN

NHLTNS = 3

Cxx+xkxxx¥g | OAD THFAD FOR PLOT HEANINGS

4100
200
2n1

9 4100 J = 1sNMHLTINS
READ( TN UNTT, 200 ) (IHFAD(T»J)» T=1,12)

CALL. SFLD( 24y 6, T HFEAD(12¢J)e INOLAR ) 1220
PRINMT 201 ¢ (IHFAN(T»J)y T=1,12)

CONT TMUE

FARMAT(1HAAR) 1230
FORMAT(1Y» 16A%) 1230

CHx¥kksxxr¥y |LOAD THN MEM FOR LEAREND TITLF

READ( IN UNTT, 200 ) (IHD MEM(T)y T=1,6)

CALL SFLD(24y, Ay THD MFM(A)» TDOLAR) 1230
PRINT 201 »  (IHD MEM(I)e T=1/+6)
M JTIMES = 1}

nn 5000 I TIMES = 1+ N TIMES

Covrsssrsrs USFR |.0ANS INPUT DATA FNAR PTG, MFMBER, MEAMUY, Xs Yy NTA | |

Qg

100

UWENREFR = 1

MEAMLY = 1

REAN(5999) MAMGYST ANGsDAMGy EREQ, THAMGy TMANF (1) o TMODF (2) » TMANFE (X))
PRIMT 99y MAMGYST ANGDANGe SRFN IHANG TMONF (1) o TMONF (2) » TMANFE ( *)
FORMAT(TI10,y 3F10,29y SXeASe SX»3AS)

LPTS = MAMG

M - 1

I = 9

UOTA LRL(Me1) = FREQ

J0 R L = 1y LPYSy 10

LEO = £

LHTI = L+9

IF ( LHT «GT. MANG ) LHI = NANG

READ(S5e1N0) (Y DATACLL e MoM)» LL=LIOPLLHT)

PRIMT 100, (Y DATACLLoMeN) e LLZLLOWLHT)
FORMAT(10FB,1)

CONT TNUE

R QRUIAD = AN,

X = qT ANG + R QI'AD

BO18 L = 1yLPYS

IF (Y DATA(L)Mpt) 4LTe =29.5 ) Y NDATA(LeMeM) = -0,
X PATA(L) = X « =,14159 / 180,

X = ¥ + DANG

CONT INUF

* % % INPUT IS Now ILOADED * % * % %
CALL PLT PTM

COMT INUFE




o = RN R i gy A

C % x « x % TERMIMATE FNTIRF PLOT RIN * * * * *
CALL PLOT(N.¢ Ny, 999)
STOF
END
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SHRRAUTINE PLT PTN

C * x * % « PLLT PTH (USTING DTSSPLA PACKAGF) * % % % ¥ % %k %k %k ¥ X ¥ ¥ ¥ x *

C * % * * « GFNERAL PROGRAM TO PLOT FAMILTES OF CURVES WYTH LFGFNDS * * % %

E C * % * * ¥ % * PROGRAMMED RY L, Fe MCCLEARY MIIF CONDF ANT % % * % * % %
: ¢ * ¥ ¥ « NIMENMSION AS FOLLOWS * % * % %
| C « * = L0OAD COMMONS / /v /CMHFAD/» /NUMS/, AND ARRAY NTA LB IM CANTRNL
! C * * % % WHFRF L=LPTS, M=MEMRFR, N=NFAMLY, H=NHL TNS

C COMMQON / /7 XDATA(L)e YNATA(LsMeN)

c COMMNAYN / CMHFEAN / THDMFM(6) » THFAN(12,yH)

€ coMMan /0 NIEIMS /7 ILPTSe MEMRER, NFAMLY. MHL YNS

C COMMON / CPL LBL 7/ DTA LBL( Mp2)y IPK LRL( My12)

€ COMMON / MO LOAD / YMIM(N) s YMAX(N), YPLOTI(L)
COMMON / / XDATA(3A1)s YDATA(3ZA1 Ue1)
COMMOP / CMHEAD / THOMFMI(6) » IHFAN(12,3)
COMMON /  MNIIMS s LPTS, MEMBER, NFAMLY, MYLTINS
COMMON / CPLL LRL 7/ DTA LBL( 4,2)s IPK LBL( U,y12)
COMMON / NO LOAD / YMINC(1)e Y MAX(1), Y PIOT(361)
DIMENSTION TH LRL M(4)
COMMNON / CM PLOT / I BUF( 200) QFT
DATA NBUF / 200 crT
DATA IFTE/nN/
DATA I PLT UN / 2 7/ creT

C * x x x » INITIALIZE PLOT RUFFFER
IF(IFTF «E0. 0) CALL PLOTS(IRUF.NRUF, T PLT UM)

IFTF=1

C * x * % x FIND MAY MIN OVER ALL MFMRERS FOP FACH FAMILY
D0 500 N = 1» NFAMLY
Y MIN(N) = 1,F20
Y MAX(M) = =1,F3p

500 CONTINUE

no 2n00 L = 1, LPTS
no 2000 M = 1, MFMMBER
DO 1000 N = 1,NFAMLY

IF (Y DATA(LsMeN) LT, Y MIN(N) ) Y MTIN(N)
IF € Y DATA(LoMeN) «GT. Y MAX(N) ) Y MAX(NM)
1000 CONTINUE
2000 CONTTINUE
3000 CONTINUE

Y NATA(I_oM,y™N)
Y DATA(LeMyMN)

C * % * % % % * ¥ USF NTISSPLA PACKAGE * % % % % * ¥ %

DO SN0 N = 1, NFAMLY
CALL BGNPL( N )
M= 1
NO 4400 L = 1,LPTS

4400 Y PLAT(L) = Y DATA(LeMoN)

Cexxxvrre*xry USER SETS 1 SCALF
Crxrxxxx¥sx JSER SETS 1 SCALE
I SCALE n
I SCALE

N FOR SFLF SCAL TNG
1 FOR USFR SUPPIIFN SCALFS

1
IF (1 SCALF FQ, N ) GO TO 4ny4o

Crexxxxsxky FOR UISER Si/PPLIEN SCALES,
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Caxsxkrskds [JSFR SETS R NRIGe R STEPe R INCH FaP FACH FAMILY

R ORIG = =un,
R STFP = 10,
R INCH = 4,
GO TO 4445

4440 CONTINUE
C * x * x ¥ SELF SCALING
CALL AXSPLT(Y MIN(N)e Y MAX(N)y 4,90 R NORIGy R STFPy R TNCH)

4445 CONTINUE
C * * ¥ ¥ ¥« SCALFS ARE NOW AVAILABLF FOR PLOTTING
R TOP = R ORIG + R STEP * R INCH
CALL R RANGE(R ToP)
CALL POLORG(R ORIG)
D INCH = R INCH + R INCH
ITIT\E = 1
CALL TITLE(IH »ITYITLE, 1H 19 1H v0e D INCHe D INCH)
TH CONV = 1,
CALL POLAR(TH COnVe R STEPe R INCHe R TNCH)

D0 4500 J = 1«NHLINS

4500 CALL HEADIM( IHEAD(1eJ)e 100, 2 NHLINS+1)
CALL HEADINM(IH »1s 2¢ NHLINS+1)
CALL G6RIDC 1, 1 )

CALL MARKER( ™ )

I MARK = 0

I MARK = 1

CALL CURVE( X DATA, Y PLOT» LPTSy 1 MARK )

Cexxxxxxx¥x USER SELFCTS LEGEND FORMAT FORP ENCODF
4 FORMAT(F7.1, '$0)
EMCONE(20s 4y TH LBL M) DTALBL (Ms1)
CALL LINES(TH LBL Ms IPK ILBLe M )

IF ( MFMRER EQ. 1 ) GO TH 4901
DO 4900 M = 2,MEMRBER
DO 4600 L = 1,LPTS
4600 Y PLOT(L) = Y DATA(L/MsN)
CALL MARKFR (M)
CALL CURVE( X DATA, Y PLOT» LPTSy 1 MARK )

ENCONF(20» G4y TH LBL M) DTALBL(M»1)
CALL LINES(TH LBL Mrs IPK LBLy» M)
4900 CONTINUE
4901 CONTINUE

Crsxxxxkxkx USER SETS N LEGND = 0 FOR NO LEGEND
Ceexxxrkxxx USER SETS N LEGND = 1 FOR LFGEND
N LEGND 0
N LEGND 1

u

IF ( N LEGND ,EQ, 0 ) GO TO 4960

XLEGND = D THCH = 1.5

YLEGND = D TNCH 4+ .5

CALL LEGEND(IPK LBL* MFMBFR, XLEGND» YLEGND )

CALL MESSAG( IHD MEM» 100, XLEGNDe YLEGND=.2 )
4960 CONTINUE
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CALL HFETIGHT(,1Nn)
i CALL MESSAG('N NEGYe 8¢ D THCH®.S=g1Ny N INCHE 10)
f CaLL ANGLF (90,)
CALL MESSAC(1AN nFG's 6B =41 N TNCH%,Fa 25)
CALL RESFT(*AMGLF?)
CALL RFSFT('HFIGHT?)

CALL FMDPLC 11 )
! 5000 COMTTMUF

RFTURN
TND

v et s o i




SEND
$CATA
MARCH 601971%
HEAM PATTFRN THFTA $
TRANSPARFNT &
FREQUENCY®

46 9n.0n
N -0 -.1
-BO"‘ "“01 -“.Q

-15.2 -17.3 -19,7

-lqon ‘1801 "17.3

=-14.5 -14.3 "1“.1
FND

-2.,00
-3
"Soq
"?_20“
=-16.7
-ll&."

500,00

-

=64 R
-24,9
“1609
-13.9

THFTA
‘.R
-7.A
26N
-15.R
=-13,R

TRANSPARFNT

‘1'?
-9.0
=-25,.Nn
-1%.“
N

.
-10,7
-23,2
-15,1
n

N
-11.R%
-21.5%
"1“¢°

o

-?.-
-1%,t
-?ﬁ.'
=14 ,¢




SECTION 5.3

PLT PTN additional samole










