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Several user aid programs concerning
the CHART D radiation-hydrodynamic code are
discussed, Input instructions and sample

card decks are included., Both the CDC 6600

and the PDP 10 are employed,
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I. INTROIUCTION

The CHART D radiation flow-hydrodynamic code has been described in
two previous reports(l’g) (hereafter referred to as Ri and R2)., The
purpose of the present paper is to present several related user aid
prosrams and give some suggested forms for employment, The available
CDC 6600 programs are MASPLT, CKEOS, and ZCHART with EOS and ZONER for
the PDP 10 time-sharing system. All of the'codes have been in existence
for some time but have only been deteiled in limited distribution letters.

MASPLT is an all purpose plot program, ZCHART is a small program
employed for automatic resetting of maximum dimensions in CHART D and
‘MASPLT. The codes CKEOS and EQOS are equation of state test programs,

The zoning test program ZCNER is available on the time-shering system for
rapid determination cf optimal zoning. The last four of these ars
designed to improve usage of the CDC 6600.

. In the following sections, the input parameters, storage requirements,
and limitations of each of the CDC 6600 programs are given. Sample card
decks are found in Appendix C, The PDP.lo programs contain built-in
instructions and require little explenation, The sections in this report
concerning these codes are mainly to point out their existence,

Anyone interested in using any of these programs should contact the

authors for tape number, user identifications, ete.



II. MASPLT - AN ALL PURPOSE PLOT PROGRAM

MASPLT is an all purpose plot program for CHART D, This code reads
the tape dumps generated by CHART D on either output units 2 or 3 and,
with some additional input information, produces data for the SC-4020.

The CDC 6500 SCORS package(3) is employed. As a result, MASPLT is subject
to all of the quirks and limitations of SCCRS.

Movies, slides and hard-copy plots can be made. In most cases the
input data reguired is much the same as would be necessary to draw the
sraphs by hand. For example inputs define scale sizes and indicate whether
log or linear scales are desired,

The types of plots produced can be divided into two general classes.
In the first, two variables are plotted against each other at a fixed time.
Stress versus position is an example., In the other type, the time is a
parameter., Examples are strecs versus time at a fixed position or peak
stress versus position.

‘Insofar as the coding iz concerned, the former tType is much easier
to produce since the tape dumps &re of this form, Only one or two complete
dumps are required in storasze to generate a complete plot, In the l;tter
type the desired information :ust be piéked cut of many tavpe dumps in
crder to wroduce 2 single plot. In this case the user wust supply a simple
suproutine to collect the desired data. The structure of this subroutine
is discussed belowv,

A listing of the vrogram is given in Appendix A, Tepe units 1, 2
and L are data input units Jor ocutput produced by CHART D on units 2 or 3,
Fach unit is designed for the entire output of a CHART D run and not con-

tinuetion tapes from a single run. TFor example unit 1 could contain the



data from the first run of & ceries and units 2 and 3 the informetion
generated during restart runs. It is also possible that all units could
have data from different problems,

During some problems it is necessary to read to the end of file on
the input tape, then rewind and reread it, This causes a difficulty when
continuation tapes are employed as only the last continuetion tape is
rewound. For proper operation it is necessary to copy the date from tape
to disk before execution., In general it is always advisable to copy the
tapes since more efficient use of the computer facilities will result hy
freeing the tape drives. Example 5 in Appendix C illustrates this point.

Units 3G and 40 are the program output units. Unit LO is the stendard
hard-copy output unit (using the SCORS subroutine HDCOPY). The user
does not have to supply & physical tape but there are limitations on the
total number of piots that can be generated in a single run in this manner
(see Reference 3 and related newsletters). The user must supply & physicel
tape for output on unit 39 and submit a peripheral request card to send
‘the tape to the SC-4020.

All input and output modes can be used in 2 single run, Typical

output can be found in Section V of RIl.

II-1, TIMBVA - A User Supplied Subroutine

Thae subroutine TIMEVA selects the proper data for plotting when
wrarious points on the graph correspond to different times, i.e., differentc
tape dumps. An example of such a routine is included in the listingy in

Appendix A. This example calculation can produce plots of either peak



sLress versus position or stress X versus time at fixed position. The

vrover structure of the subroutine is obvious from the example,

I1-2, MASPLT Input Instructions

MASPLT reguires 100000 (octal) central memory locations on the CDC

6600 with the FUN compiler. Remember that the SCORS packaze is employed.

TABLE II-l. Variable Selection Code ror Paramesvers 1 and 2 on Card 1.

H(Y),n(2) variable standard unit
1 I = zZone or boundary nuwmber -
2 vesition (Lcundary) cm
3 position (zone center) cm
L velecity (boundary) cr/see
S velecivy (zone center) cr/sec
o temperazurs ev
T density am/ce
8 pressure d:.'neS/c:r.E
G stress X dynes/cx::“"
12 vressure - artiricial riscesicy c‘:ynes/cm""
1 stress X + arvificial wviscosicy dynes/ n
iz ¥ stress deviator dynes/ cm2
1% stresc Y dynas/en”
1k stress Z d;nes/enrn”
-

1% 7 strecs deviator dynes/cen’”
16 specific encropy erzs/am eV
17 gpecific internal enersy er;_-;:-/i;xr.
13 dictenticn ratio --
1 norentin sunined Lrow. _’_'_‘rom;T taps
20 mass dentin freon trond I
=1 solid density

(distenticn ratic x density) m/cc

—
t'or plane geometry prctlems only



Card 1
(1-5)  N(1)
(6-10) n(2)

(21-25) N(5)
(26-30) N(6)
(31-35) ®(T)

(36-k0) N(B)

(1-45) n(9)

(46-50) N(10)

(51-55) N{11)

(56-60) N(12)

(61-65) W(13)

1

Format (16I5)

X variable code (see Teble II-1),
Not used if N(16) = 1,

Y variable code (see Teble II-1).
Not used if N(16) = 1,

0 for hard-copy output.
1 for output on tape unit 39,

0 plot frequency determined by record number,
1l plot frequency determined by time inputs,
See card set 8. Not used if N(16) = 1,

0 for linear X scale,
1 for log X seale,

0 for linear Y scale,
1 for log Y scale,

0 no plot grid is showm on graph,
1l plot grid is shown on graph,

determines number of title and The End frames.,

If N(8) > 0, N(8) is the number of frames of each.
Ir N(8) = 0, no title or The End frames.

If -1000 = N(8) < 0, no The End frames but -N(8)

title fremes,

1f N(8) < -1000, no title frames but -(N(8) + 1000)

The End frames,

The options with N(8) = 0 are useful in meking continuous
movies from several date tapes.

number of frames of each plot except the first in a
given interval.

number of frames of the first plot in a given interval.
This is useful in freezing the action in a movie to
ad just to scale changes,

0. Join points with lines.
l. Do not join peoints with lines,
2. Join points with lines except across spalls.

O for small size frame, This must be used for movies
or any 16 mm plot because of frame overlap.
1 for large size frame, Plot grid is always shown.

number of data packasges in card set 3.
If N(16) = O ther 0 < N(13) = 10
If N(16) = 1 then N(13) = O



(0o-70) N(1k)

number of plot sywbols in card set 6,

1 = N(14) s 50

(T1-75) N(15) = input tape nmamber (1,2,3, or k4),
(76-80) W(16) = O for plot of variables at & given time,
= 1 Tor a single plet of variable as a function ot time
or with time as a parameter, User must supply
subroutine TIMEVA,
Card 2 Format (3A10)
1-30) Input lavel 1 (for first title fraume, chculd Le centerec).
Card 3 Format {3410)
(3-20) Input label 2 (for Tirsy vitle Jrans, siould e cen:mrcd).
Caxé U TFormet (3410)
(1-30) Input lazbel 3 (or seccné title rrar2, -hould be ceznerci).
Card 5 Fermas (3410)
(1-30) Input lesel L (for seconi tizle Irame. shoull be cenaerei).
Caxi & Foruat (7(I3,4L,4%%))

Variatle odi — IIZ0Y(I)

Varianle even — niSD(I)

licze:

last o
with th
Plos

UBDY(1i(1%)) is set toc T

tc e nlotted

el 1ED(I).

e last point Lo be nlotted.




Card T
(1-10) SCALX
(11-2¢) SscALY
(21-30) DLABX
(31-40) DLABY
(41-50) EXTR

FFormat (5E10,3)

a scale factor for the X variable when N(16) = O,

SCATLX is used to change units,

If SCALX = 0, code sets SCALX = 1.

If N(16) = 1, SCALX can be used &as an input parameter
to TIMEVA,

same as SCALX except for the Y yariable.

0 — for MASPLT to supply X label.

1 — input X label in card set & or 9 (must be used if
W(16) = 1 or SCALX # 0 or 1). :

same as DLABX except for Y label,

the number of data points pairs to be read in card set 10.
0 S EXTR = 90

Card Set 8

Present only if N(16) = 0,
There are 11(13) sets of these cards,
I=1,N(23)

Card 8.1
'(1-10) IcY(1)
(11-20) 1CYD(I)
(21-30) ™(T)
(31-k0) mD(I)
(41-50) xMIN(T)
(51-60) xMAx(I)
(61-70) ¥MIN(I)

1

]

]

Format (2I10,6F10.3)

tepe record number tc start plotiing with dump
freouency ICYD(I).

Not used if N(L4) = 1.

tape record freguency for plots between record
ICY(I) and ICY(I+1).

Not used if N(4) = 1.

time to start plotting at time intervals of TMD(I).
Not used if (k) = 0.

time interval for plots between time TM(I) and
(I+1).

Not used if N(L4) = 0.

smallest X value to be plotted in this interval,

largest X value to be plotted in this interval,

same as XMIN(I) except for Y.



(T1-80)

WAL(I) =

same es XMAX(I) except ror Y.

Notess: Points outside of minimum-maximunm ransge are dronped.
If N(13) > 1, plottins will start at rirst record Z
ICY(1) end stop when record number > ICY(N(13)) ir
N(&) = 0 or start at Tirst time 2 (1) and stop
when time > ™(N(13)) ir N(%) = 1. In the case that
N(13) = 1, the program will plot until the tepe end
of file,

Card

(1-50) .

8.2

Format (5A10)

Present only if DLABX = 1 (card T)

X label for this interval,
Should be centered.

Card

(1-50)

8.3

Format (5410)

Present only if DLABY = 1 (card 7)

Y label for this interveal,
Should be centered,

Present only if N(16) = 1,

Card Set ©

Card 9,1 Format (2I10,06E10.3)
(1-10) Blank
(11-20)  Blank
(21-30) TSTART = time to bazin plot.
(31-L0) TSTOP = time to stop »lot.
(41-50) 0OIN(1l) = same as on caxd 8.1
(51-60) XMAX(1) = same as on card 3.1
(61-70) WION(1l) = came as on ~ard 3.1
(7T1-80) YMAX(1l) = same as on card 3.1

Note: Only tape

dumps between TSTART and TSTOP are employed.




Card 9.2 — Same as 8.2 (must be present)

Card 9.3 — Seme as 8,3 (must be present)

Card Set 10 Format (2E10.3)
Present only if EXTR > O (card T7)

There are EXTR sets of the following variables,
I = 1,BEXTR

(1-10) EXTRX(I)
(11-20)  EXTRY(I)

This setv of variables is plotted on each frame with lines
connecting the points,

Card 1l Format (BALO)
Present only if N(16) = 1

(1-80) Top label for greph, Only 1-50 ars used For smell size frame,

If more plots are desired, go back to caxd 1.

If finished, insert & blank card to stop.




III. CKEOS - AN EQUATION OF STATE TEST PROGRAM FOR THE CDC 6600

The program CKEOS can be used to test both analytic and tabular
equations of state. The main body of the code is the same as the equation
of state section in CHART D. Both plotted and printed output is pro-
duced. The SCORS package(s) and three-dimensional plot routine, cupplied
by D. C. Jones,(h) are employed.

The program can produce both one and two-wave Hugconiots. A high
explosive test section is also available, The relations for both compu-
tations have been developed-in a previous paper(l) and will not be repeated
here.

There is no limitetion on the number of independent eguations of
state that can be considered in a single run except that of the maximum

(3)

number o hard-copy plots produced. However, because of data storage
arrangements, tabular forms muswt follcw any analytic ones,

When tabular data is considered, the master EOS tap= wmust be requested
on tepe unit 12, This tape is not reaguired when only analytic Torms are
employed.

Samples of the output of this program can be found in Section V of

Rl and Appendix D of 2. Example 6 in Appendix C of this report

illustrates & typical card deck,

IITI-1, CrBOS Input Instructions

CKECS regquires 170000 (octal) central umemory locations on the CDC 6600
with the FUN compiler. Remember that the SCORS package is employed and

that the master ECS file must be reguestved on unit 12 Lor tabular data.



Card 1 Tormat (3r10,4F10.3,A10)

(1-10) NEOS = EOS namber; -1 to -20 [or analylic and = 0 for tabular.
This variable has the sa e mee~ing ac IES, variable 7,
card 11,1 in R1.

(11-20) NFLS = number of constant density plots on =ach rraph (cee

C card &),
Wormzlly a larie nuuber
(21-30) IOVER = switch to control constant density calculaticns.
> 0, input data on cards k, 5 and 4.
= 0 and HEOS = 0, tabular wmesh pdints determine mesh.

Skip cards &, % and 6

A3

= 0 and NEOS < 0, code setc IOVER = 1

< 0, no constant density calculation, skip cards 4, S

and 6,
(31-40) T iy = minimum temperature for 3-D plot.
(L1~50) T oy = Meximum temperature for 3-D plot.
(51-60) Prin = minimum density for 3-D plot.
(61-70) Prax = VMeximum density for 3-D plot.
(71-80) Any BCD information used for plot icdentifiication.
Note: II any of Tmin’ Tmax’ Pin® ©F Pray = 0, no 3-D plous

are produced. I{ the plot is senerated, a A0 x G0 wesh
is used with equal lcz spacing,

Card 2 Format (5E10.3)
Produces one and two-wave Hu:toniots

(1-10) RHG = initial density for Hugonict calculetien, I RHG < 0,
calculation is skipped.

(11-20) THG = initial tewmperature.
I THG < 0, code sets THG = .0256778L.



(£1-30)

(31-40)

(51-50)

RORUS

PORUS
CORUS

Note:

initial density for two-wave Hugconiot. If RORUS < 0,
calculation is skipped.

elastic yield stress.
elastic wave velocity.

A single-wave solution is computed using only RHG and
THG. I the two-wave calculation is desired, RHG should
define the initial solid material density and RORUS the
initial foam density rfor porous wmaterials, i.e,.,

RHG distention ratio

T — [%] <t L .

RORUS v

The two-wave calculaticn is gcod only fo1r pressurec in
¢xeess oi initial yield.

Wo plots are vroduced by this section,

|

Card Set 3

Present only Zor analytic equations of state (WECS < 0
on card 1). Iasert the stendaid eanalytic EOQOS data cax
set described in Appendix 4 of RE o1 Apvendix I of R

P
NrHUP

Hote:

TOHE

RCHE
DHE

JH

a

Format (215,4E810.3)
Present only il IOVER = 2 on card 1.
efines the numresl o Tesu temperacures in card set 5.

nunbelr of tect densitiss in cord get D,

The next L wvariebles ars used cnly vor testing hish
exnlosives;: cwnerwice leave Llenk, See Jectlion ¥ in Fl.

initial zewperasure

ore start o burn., If TCHE = O,
code sets TCIE = 207 ‘

initial -lenciiyl.
devconaticen veloeiuy,
cherical encer:y relcuse per unift mess or - Chapman-

Jcuguet detonatlen preosure (uame a5 variable 6,
card 15,0 in Aprendix Il or R1).




Card Set 5

Format (E20.10)
Present only if IOVER = O on card 1.

There are two possible forms depending on NTUP on
card k.

If NTUP > 0, input NTUP ordered temperatures,
If NTUP < 0, input 2 temperatures. The code will

put in |NTUP| values between them
equally spaced on log scale.,

Card Set 6

Format (E20.10)
Present only if IOVER » O cn card 1.

Input NRHUP ordered densities.

Insert a blank card to stop or retufn to card 1
for another EOS.




IV. ZCHART - A REDIMENSIONING PROGRAM

The standard versions of CHART D and MASPLT are limited to a maximum
of 400 and 500 zones respectively. With the CDC 6600 there is sufficient
storage available to vary the maximum anywhere up to about 1800 zones.
The program ZCHART has been written to modify the necessary dimension
statements so that other size problems can be considered without the user
having to repunch any cards, Wise use of this prosram can inerease turn
around by decreasing storage requirements for small oproblems and, when
desired, increase resolution.

In this proszram the update features of the CDC 6400 are employed to
generate a correction set using either card or Jisk output. Using the
latter option, it is possible to run ZCHART under the sawe job card as
CHART D or MASPLT. The update information is transuitted Irow: ZCHART
tc the update processor by & disk file called IWriLE. Z=Zxamples 7 tc 11
in Appendix C illustrate the four uain wmodes ci operaiion,

The central memory reguired rox CHART D end MASPLT for various

dimensions is showm in Fisure IV-1. TNoue that ocsgl nuniers &re spovn.

CHARY D alsoc employs the CDC 6300 extended core storose (EC3). The
modifications reguiiwxi f'cy nachines wicheut thic Uoeture are civen in

Lppendix € of RL. Tne ancunt ¢l ECS n2eessory

ber of tabular equactions of staie but also varics

.
.
<
s
§~
<
«
14
(4]
A

mu dimensions, Ac & result, ZCHART producco o

run,  Anoexample ic

The ZCHART proceccer chould net be ured Conoan upaetw Shle which ung

preated vy LCHART & Uher enXd nurtorin s 1o Gluoraer,

vivaly lon: tinme reguired or co
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is surgested that a LGO tape be saved if several problems requiring the

same dimensions are to be run.

iv-l,

ZCHART Input Instructions

ZCHART requires 60000 (oc;al) caentral wemory locations on the CIC

with the FUN compiler, There is only one input card for ZCHART,

(1-5) MAXZONE =

(6-10) ITFLAGC

IFLAGH

Formss (3I5)

maximun number oi’ zonec,
MAXZCONE 2 100

switch for CHART D upiace.
ce followin; tavle,

wn

b

witeh for MASPLT updaze,
k)

o
See rollowins te

The TIILAG opticns are

o-

ne upcate
INFIIE cuThut
punch camd cutrut

Leth punen card ans INFILE cuthus

I
i)
e
t
o
'.J
IJ
il
or
(54
I

-0
.

6600



V, BUCKL/CHART D

1 (5,6)
The deposition code BUCKL

can be employed to zenerate energy
source data for CHART D. The coupling formats and input details are
given in Rl and Reference 6. The purpose of the present section is to
demonstrate a method of running both codes under a single job card,
Exampie 3 in Appendix C gives the required control cards. The
transfer of information from BUCKL to CHART D is through logical unit 7
(a disk file). Under normal conditions the central memory requirements
are those of CHART D as BUCKL is slightly smaller., If a ZCHART modified
CHART D is employed, it is required that the number of mesh points in any
BUCKL: material layer is not 1aréer than the maximum number of zones

available in CHART D. Note that the standard versions of BUCKL are

limited to 400 mesh points.

17



VI. PDP 10 TEST PROGRAMS

Two test programs are available for the PDP 10 time-sharing systemn,
These codes are designed to quickly determine optional input parameters
For two possibly troublesome sections in CHART D.

Both programs contain built-in input instructions. When the code
requires a number, it prints & description of the desired quantity. The
notation is the same as is used in Rl and R2. However there are some
vroblems, One difficulty common to both is the word lenzth diff'erences
between the PDP 10 and the CDC 6600, This forced extensive modification
of some sections. Tterations which presented nc problewms on the CDC 6600
were extremely dirficult on the PDP 10 even in double preacision,

Both are FORTRAN prosrams.

o

t-

=1, B0S - An Fousticn of State Test Prosran. o the PLP 1)

B03 ic a test prosram Ior tne anglytic egquation ci state wpacrase as

3

descrited i

1 R2. The tabuler o is net consiaersed, This code is very
useful in reking nincer edjuctiense te Uit ccue desived nhysicel nroperty.

Por examnple nodificaticn ¢ vaner nrezsure curves, rositicns o ceritical

rcintg, and are . aei, cgziser wiin the Inter-
PR o g e m, v me e T S o ] T L I XY
oTll SCHLUNEY IS TEW OTNQNr VIUN TN LLL weod,

o
¥}

e cew th

contain the

sC o Lhera oo iiptle wredton v woeln o LnL o roogite, £ cchioy cnleouluticn

L N B T R P




are included. This means that EOS results are valid only at relatively
low temperatures (T < 2 eV), On the other hand this is where most of

the problems with the ANECS package are found.

VI-2. ZONER - A Zoning Test Program for the PDP 10

The program ZONER is essentially the same as that section associated
with card set 11 in Appendix H in Rl and uses the same notation. Due to

storage limitations, the code is only able to treat a maximum of 500 zones,

19
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APPENDIX A

MASPLT Fortran Listing

FUN Compiler Version

21



22

10

20

30
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A PLOT PROGRAM FOR CHARTD S/71 MaS
COMMON X(501),V(SD1),XL(501),VL(501),ISPALLISD1) 3TC(S01) 4D(501)4F (5MAS
101),GQ(501) pE(501} 2S¢501),SXD(501),SZ0(5013 DRATIO(591) “as
COMMON /SLC/ SCALX,SCALY,SCALL Mas
DIHENSION XXL(501), XXU(501), YYL{501), YYU(501), XX(501), YY(501)MAS
DIMENSION ICY(10), ICYD(10), TM(10), THDC(10), N{L16), NBDY(50) MAS
DIMENSION NSD{(50) MAS
DIMENSIOM XMIN{10), XMAX(10), YMINC10), YMAX(10) MAS
DIMENSION LF1(3), LF2(3)y LF3(3), LFut3) MAS
DIMENSION LLT(B), LBXCE), LBY(8)y LLXE10,5), LLY{10,5) HAS
DIMENSION EXTRX(90), EXTRY(30) MAS
JIMENSION KFRM3(2), ANAME(B) MAS
EXTERNAL TABL1V MAS
NOFTH=NOFTF=KFIMS(1)=KFRMS(2)=0 MAS
READ 1140, N ’ i ’ MAS
IF (N(15).EQ.0) GO TO 1020 MAS
PRINT 1170 HAS
PRINT 1200y (IyNI(I),I=1,16} MAS
READ 1160, LF1 MaS
READ 1160, LF2 MAS
READ 1160y LF3 T T MAS
READ 1160y LF& MAS
D0 20 I=iyb MAS
II=3*¢(I-1}+1 MAS
ITI=II+2 HAS
PRINT 1180y I (LF1(K),K=II,III} mMAS
SHTIT=SHEND=N(BY "™~ 7 77 ST T HAS
IF (N(B)Y.GE.Q) GO TO 40 MAS
IF (N(8).LT.-1D00) GO TO 30 MAS
SWTIIT=-N(8) MAS
SHEND=0, MAS
GO TO 40 MAS
‘SWYIT=0." . - oo - MAS
SWEND=={N(8) +1000) MAS
ITouT=40 MAS
IF (N(3).NE.0) ITOUT=39 MAS
PRINT 1190, ITIUT MAS
IF (N(14) LE Q) NEi&}=1 _ o MAS
TNNEN(Ley T T T T T ’ ’ MAS
READ 1210y (NBIYLID yNSDII) yI=1,4NN) MAS
PRINT 1220, (I NBDY{TI),I,NSD(I),I=1,NN} MAS
CENTER ANY PERIOODS MAS.
DO 50 I=1,NN ' MAS
IF (NSD(I) .EQ.iH.) NSO(I)=4p2 MAS
CONTINUE ™ — & ' 7 - MAS
READ 1150, SCALX,SCALY,DLABK,DLABY,EXTR MAS
PRINT 1070, SCALX¢SCALY,DLABX,OLABY,EXTR MAS
NEXTRSEXTR MAS
IF (SCALY.EQ.G.) SCALY=1, MAS
IF (N{13).LE.O} N(13)=1 MAS
IF (N(16).EQ.0) 50 7O 60 MAS
DLA3X=DLABY=N{13)=1 MAS
NN=N(13) MAS

PROGRAM MASPLT(INPUT,O0UTPUT,TAPEL,TAPE2,TAPE3, TAFEL,TAPE39, TAPELD)MAS

[ e
Vid NI OC R NDT U & v Nk

PN

o
[ Rt TR

try
i )

24



70
30
90
100
110
120

130

00 140 I=1,NN

MAS

READ 1230y ICYCI),ICYDL{TI2 THEI) ¥ MDII) ¢ XMINCID , XMAX (I ), YMINCI) ,YHANAS

1x I

IF (DLAB8X.EQ.0,) GO 7O 70D
READ 1160, (LLXCI4K);X=1,45)
GO TO 30

CALL LSORT (NIL:,LBX)

D0 80 K=1,5

LLX(I¢yK)=LBXIK)

IF (DLABY.£Q.0.) GO TO 100
READ 1160y (LLY(I,K) K=1,5)
G0 TO 120

CALL LSORT (N(2),L8Y2

D0 110 K=1,5
LLY(I,K)=LBY (K}

IF IN(16) .EQ.1} GO TOD 130 o o T

PRINT 1250, 1,ICY(I), I,ICYD(I)’I,Tﬂ(Il,I,THD(I)
GO TO 140
PRINT 1270, TM(I},TNOD(I)

M3 S
MAS
MAS
H3s
MAS
MAS
MAS
MAS
MAS
HAS
MAS
MAS
MLS
MaS
MAS
HAS
MAS

142 PRINT 1260y 1¥MINCI} oI XMAKCI) pKyYHINCI) yTo v MA () o (LLX (LK) 4K=1,HAS

150

160

170

180
198
200

210

15) (LLY (I 4K) yK=1,5)

IF (EXTR) 160,160,150

READ 1080, (EXIRX(I)JEXTRY(I) I=1,NEXTR)
PRINT 1090| (I'EXTRX‘\'!)'I'EXTRY(I”I=19NEXTR’
IF (NN.EQ.1) I2Y(2)=93000

IF (N(16).NE.O) PRINT 1050

IF (NN.EQ.1) TM(2)= l EIO

IF {NN.LE.1) N(1¥)= o T
NN1D=N(10)

LQ=115 TroTomEmr rmmTTmn
IF (N{7).,EQ.i) LQ=76

IT=N(15)

REWIND IT

READ (IT) (X(I),I=1,13)

PRINT 1240, (X1I),1=1,13)

ENCODE (80,1100, ANAME) (X{TI5,I=1,13V

IF (NOFTH+NOFT-.GT.0) CaLL EXTFLM ()

IF (N(3)} 180,170,180

N{B)=N(9)=N{10)=1

NOFTH=NOFTH+LY ™ 7~~~ T T T T

LF (NOFTH.EQ.1) CALL HDCOPY (ITOUT)
IFf (NOFTH-1) 200,190,200 "~
NOFTF=NOFTF +1

IF (NOFTF-1) 200,190,200
CALL ENTFLM (ITOUT)

60 TO0 2i0° o T
CALL ENTFLN (-ITOUT)

IF (SWYIT.LE.D.) GO TO 270

NN=SHWTIT

D0 230 NM=1,NN

CALL FRAMEV (3)

KFRASTITOUT-38) =KFRMSTITOUT-38) +1

DO 220 KK3=1,2

"CALL LINEV (80,833,973,833)
CAlL LINEV (80,833,80,205)

MAS
HAS
MAS
MAS
HAS
Mas
MRS
HMAS
HAS
Mas
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
HAS
MAS
MAS
MAS
MAS
HAS
MAS
MAS
MAS
HAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS

56
L7

3

23



2%

243

263

260
279
281

299

CALL LINEV (B0,205,973,205)

CA&LL LINEV (973,833,973,205)

LvwW=15

LJyH=9

CALL CHSIZV (LVWyLVH)

CALL RITSTV (S*LYR+3,75LYK+5, TABL1V)

CALL RITE2V (230965098E053093,79197HCHART DoNLAST)

LVyW=L /H=]3

CALL CHSIZY (LYWzLVH)

CALL RITSTV (5°LyW+3,7*LyH+5,TABLLY)

30 230 KK3=1,2

CAaLL RITE2V (255,500,100030,1,3051,LF%,NLAST)
CALL RITE2Y (255.40041000,9041,30,1,LF2,NLAST)
J0 260 NM=L,NN

CALL FRAMEV (3)

XFRYSCITOUT=38) =KFRMS(ITOUT-38) +1

JO 240 KX3=1,2

CALL LINEV (ED,833,973,823)

TALL LINEVY (80,333,30,205)

CALL LINEV (80,205,973,205)

CALL LINEV (973,833,972,205)

LYA=LVA=2

CALL CHSIZV (LVE,LVH)

CALL RITSTYV (5*LvW+3,7°LyH+5,TASL1Y)

30 259 I=1,2

CALL PRINTV (80,ANAME,320,230)

LYn=L WH=3

CALL CHSIZV {LVH,LVH) T -

CaLi RITSTY (SO LYW+3I47¥LVvH+5,TABLLV)

33 260 KK3=1,2

CEALL RITE2Y (255,600,100059Cys1930,1,LF3,NLAST)
CALL RITZ2V (255,500,1000,90,1,30,1,LF4%,NLAST}
30 2530 7=1,8 '

LLT(IY=L3X(TI}= BY(I)=1H

NFIAME=0

NKK=0

IF (N(12).EQ.1) GO TO 2990

CALL SMXYVY (N(3):N(B))} .

CALL SETHIV (80,50,205,190)

IF (N(16).NE.O) GO TO 480

ICMF=0

MAS
MAS
MAS
MAS
Mas
MaS
MAS
MAS
MAS
mis
Mas
MAS
MAT
MAS
Ma L
MAaS
MAS
45
MAS
LS
ras
MAY
ML
MaS
MAS
MAS
HAS
MAS
MLS
Has
MAS
MA3
M&S
MAS
HAS
MAS
MAS
MAS
MAS
MAS
MAS

330 READ (IT) NZ,NZF,ICYCLE,NCOUNT.TIHE.X(NZP),V(NZP),(X(I),VEI),XL(I)HAS

320

24

IF (EOF,IT) 310,320

PRINT 1110 )

IF (ICMF) 930,360,390
MCYCLE=ICYCLE

IF (ICMF.NE.®) GO TO 1DOQ
FCYCLE=ICYCLE
ICYCLE=NCOUNT

PRINT 1120, ICYCLEWNCYCLE,TINE
SCALL=3SCALX

CALL SORT (N{1),NZP,XX)
SCALL=SCaLY

1H VL (D) s ISPALLII) , TUI),0(I},FUI),Q(I),E(I),SEI),SXD{(1),52ZD0(1) ,DRATIMAS
20013 4yI=14NI)

MAS
MAS
MaS
MAS
MAS
MAS
MAS
HAS
MAS
MAS
MAS
MAS

111
112
113
11lw
118
116
Wiz
119
219
124
121
122
123
124
1%
1284
127
124
129
138
121
132
133

137
138

1642
12
YN
1L
146
167
148
143
150
151
152
163
154
15%
156
157
153
159
160
161
162
163
164
165



CALL SORT (N(2),NZP,YY)
NZP=NZP-1
IF (N(1).EQ.1) GO TO 330
IF (N(1).EG.2) GO TO 330
IF (N(1).EQ.4) GO TO 330
G0 TO 350

330 IF (N(2).EQ.1) 50 TO 340
IF (N(2}).EQ.2) GO TO 3u¢C
IF (N{2).EQ.%) GO TO 340
G0 To 350

260 NZP=NZP+1

350 IF {(WNi{4)) 360,430,360

360 IF (NKK) 370,370,390

370 TIMEU=TIME
TTO=TIME

IF (TTO.LT.TM{L}Y TTO=THUWY ~  ~— '~

FCYCU=FCYCLE
NKK=1
00 380 I=1,4NZP
XXUCI)=XXLT)

3890 YYUCDY=YY(I)
GO TO 290

390 TIMEL=TIMEUV
TIHEU=TINE
FCYCL=FCYCU
FCYCU=FCYCLE
DO 400 I=1,NZP
XXL (I} =XXUILI) S T T
XXUCI)=XX(I)

YYLCI)=YYUCT) - R

L0 YYul{Id=YY (I}

416 IF (TT0.6T.T1MZU) GO TO 290
TIME=TTO
DLLS{TIME<TIMEL) #LTIMEU-TIHELY ~~
CL2= (TIMEU-TIME) /{TIMEU-TIMEL)
00 w20 I=1,NZP o
XXCI)=DL1*XXULY) +DL2*XXL (1)

420 YY(I)=0L1*YYU(I) +DL2%YYLID)
FCYCLE=DL1¥FCYSU+DL2*FCYCL

TTTBEOTI0RBR T T T T T T

L30 IF (NKK) %' 0,4404450

L0 NRK=1 oo o T
NIC=ICYCLE
IF (NIC.LT.ICY{1)) NIC=ICY(1)

450 IF (NIC-ICYCLE} 290 »460,290

4GB0 NFRAME=NFRAME+L ~ ST T

PRINT 1130, NFRAME,TIME,ICYCLE sNCYCLE,FCYCLE

ENCODE (50,1280,LLT} TIME,FCYCLE
470 CONTINUE

‘NN=N(16)

NBOY (NN)=NZP

U0 TWB0 I=1,5 T Tt T o

LBXCI)=LLX (NKKy T}
480 LBY (I =LLY (NKK, 1)
L= XMINCNKKD

MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
HAS
MAS
MAS
H4S
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
HMAS
MAS

" MAS
HAS

KRS
MAS
MAS
MAS
HAS
MAS
HAS
MAS
HAS
MAS

‘MRS

MAS
MAS
MAS
HAS
MAS

MAS

MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS

166
167
168
169
P &Y
171
ivz2
173
174
175
176
177
174

180

206
2067
208
209
219
211
212
2113
214
215
216
217
213
219
223

25



%90
500

30
540

550
560

570

580

590
600
610
620

630

6kl
€50

XR=
¥ 8=
YT=

IF
IF

Oxs=

XMAX (NKK)
YMIN(NKK)

YMAX (NKK)

(N(7)) 490,510,490
(N(5)) 500,510,500
1.'

NXB8==1

N8:=
18=

G0

1
0
TO 550

0C8=20.
CALL JxDYV (1,XLyXR4DX,N84IB,NX8,0C8,HMLAST)

IF
IfF
IF
IF
IF
IF
IF

(NLAST.EQe1}) STOP 204
(A35(XR) .6T.100.) GO TO 530
(ABS(XL)+6T.100.) GO TO 534
(XL.E2.0.) 50 70 S20
(A3S(XL)-LT.+1) GO VO 538
(XR.EQ.0.) 30 YO 540

C(ASS (XR) +GEve1) GO TO 540

NX3==2
CONTINUE
I8=-123S(Ia)

IF

(N(6}¥ 560,570,560

2¥=1.

NYg=-1

8=
J8=

ey

'TO o780 -

i
0

0CB8=20.
CALL TXDYV (2,YB,YT,0DY,M8,J8,4NY8,0C3,NLAST)

IF

IF

(NLAST.EQ.1) STOP 214
(ABS(YT).GT.1200.) GO VO 590
(435{vB) .GT.100.) GO TO 590
{(Y3.EW.0.) 50 TO 580
(A35(Y8) .LT..1) 56 TO 590
(YT.EQ«O0.) 50 TO 500
(ABS(YT).GE..1) GO TC 600

NYB8=-2
CONTINUE
JB8=-TARBS{JB)

GO
IF

OX=

TO 670
(NES)) 620,530,620
2.

NX8s=-1

NB=
I8=

GO0

oX=

1
0
TO bk
0.

NX8=-1

N8=
18=
IF
oY=
HY3

5
5

“(NTBI) 650,860,550

2.
=-1

HE=1

MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
HAS
MAS
MAS
MAS
MELS
HES
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
HAS
MAS
MAS
MAS
HAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS

221
2¢ce
223
224
225
226
227
224
2ay
234
23
232
£32

3
23
235
57
236
&g
Zh
REY!
2u2
263
cuy
2465
2ah
2u7
248
2L9
£ha
251
252
253
25%
=55
256
257
258
259
260
261
r-d-Y4
263

275



060

670

ndd.

690

700
710

720

739
740

J8=0

GO TO 671

0vy=0,

NY8=-~1

M3=5

JB=5

N™4=HNN1d

NN10=N(G}

J0 930 NN:=1,NM
KFR4S(ITOUT-381=KFRMS(ITOUT-38) +1

IF (N(12%.EQe1) GO TO 760

CALL GRIIv (L XL 9y XRyYByYTyDX, DY NEyM3, I8, B, NXB,NYB)
DO 680 XK3=1,2

Lvw=tLdr=2

CALL CHSIZV (LVW,LVH)

CALL RITSTV {(S*_LvywW+3,7*LvH+5,TABLLV)

CALL RITEZYV (250,83051000,90491950;L9LLT 4NLAST)
CaLt RITE2v (L1,192,1000,190,1,5041,L8Y4NLAST)
LVHsLyYH=2

CALL CHSIZv (LVH.LVH)

LALL RITSTy (57LVA+647*LVH5,TABL1Y)

CaLL RITE2v (157 ,189.1900,90,1,50|1'Lﬂ‘ ,NLAST)
IuP=1)

NUMT=N(14)

00 700 JJu=1,NUMT

ILOR=1UP+1

IuP=NBIY (JJ)

IF (NSD(JJ).EQ.1H ) GO TO Y00

J0 690 I=ILOW,IUP

II=T-ILOHWH+1

X(IL)=xX{(I)

v{II)y=YY (I}

CALL OFF (LI XyV,XL,XR,YB,YT1)

IF (II.LT.1) G2 TO 700

CALL APLOTV (IT9yXyVylely1yNSOCJI) yNLAST)
CONTINUE

IF (N(11)) 7LO,710,740O

DO 720 I=1,N2P

X{I)=xXX(I)

VD) =YY (I}

IT=NZP

CALL OFF (II,XyV,XLpXRyYB,YT)

IF (IIl.LE.1) GJ TO 740

ITI=II-1

DO 730 KK3=1,2

00 730 I=1,III

II=1+1

XS1=X(T)

XS2=x(11)

¥S1=v(D)

¥YS2=v(II) .
CALL LINEV (NXVOXSL},NYV(YS1),NXJ(XS2),N/V(YS2))
CONTINUE Lo
CONTINUE

IF (N(7).EQ.1) GO TO 82¢C

MAS
MAS
MAS
MAS
MAS
L TN
1BAS
MAS
MAS
HAS
MAS
~AS
AL
=47
MaS
MAS
"AS
HAS
mrAS
“A
4AS
MaS
o 3
HE-$

MA T
Ty

SAS
HAS
MAS
HAS
MAS
MAS
4AS
MAS
HAS
NAS
HAS
MALS
MAS
MAS
MLS
MAS
MAS
HAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS

A
L o= )

AL GO N NN W
- G WD (R

N

'Rl

Y TR PR VI \URE TN N N

Nty
L AD
R

<

3493

Su’
so07
332
3993
213
31
3i¢
313
Stk
315
315
317
318
319
320
3e1
32z
323
324
325
J2a
327
323
329
330

27



2 TH0 K<L3=1,2 A, 15
CALL LINIV (NXVIXL) (NYV (YD JNAY(XR} (TG (1)) MEL 2R
CaLL LINSV (NXVOXR) NYVIV3) NIV IR q0i¥y LTT)) L3 LS4
CALL LINEV INTSOXL) gNTVIYT) oNRV (2R2) JNYSLYT) S N3RStk
T TALL LINEY (MXIOXL) gNYVLYS) ,NAVIZL) 8TV Y T)) 27 S W
G Tu 82% B R
7hg CONTINUE i, ENT
T ER Hak T¥4
Tue=g L - R
NUST=H (1) " L)
30 B4 JJ=1.NU"‘ o EEAY
[ILUA=TUP L . Vet
tePoNd YUY s ¢
09 770 I=ILGw,IufF LR TN
I1=1-1IL0ne) L, e
K(IT =xx{7) LN faa,
TPY delir=svy (L EEE w !
CoLL OFF (I1y4XeV,yXLX3,Y3,7YT) "y [
MB=y MEY Xy
IF (N(L1).EQ.0F ~as?2 Han u
IF (iI-1) 80u,780Q,770 Lol SRR LA
760 MB8=1 Mi i
740 CaALL AICRT3 INCS) oNIB) o Ry dall o 1a8, 14850 0D gl LT ) LBEL3Y, N8, )10.,%25 43
116-,31‘L|1Q|2"&|YT, “aLy bl
N3=2 " s ahT
B4y CONTINUE L s
819 CONTINMNUE LY Za¥
82n CONTINUE *nG Ina
IF (nN(11).NEL2) GO TO £SO ~&% 43
IuP=0 NZS ol
23) ILOwW=[uUPs} ey Ty
D0 849 I=ILOW,NZF ~85 JIeg
[uP=luPel MAS 3a)
IF CISPALL(I).Z3.1) GO TO 859 MLS Sae
4] CONTINUE “ks 355
850 [IlI=un =LS iEH
DO 860 I=ILOW,IUP a8 X&7
I1I=1I1I+1 Has 348
X(IID)=xx(I) MAS  ing
AOY VIIID =YY (D) MAS 3t
CALL JFF (ILIsXsvyXLyXRpY3y¥T) Has 37s
IF (XII.LE.1) 3J TO 830 mas 372
Ili=11I~-1 MAS 373
00 870 I=1,I111 4SS 374
Ii=1+1 SAS 37%
D0 870 kx3=t,2 MaS 3?0
470 CALL LINEV (NXVIXZI)) G NYVAV LI ) g NXv X (D) yNYYV(ILIT)Y) mMaS 377
880 IF (IUP.LT.NZP) GO TO E3D HMAS 373
A90 CONTINUE MAS 379
IF (EXTR) 930,330,900 MLsS 380
900 00 910 I=1,NEXIR MAS 381
XTIV =EXTRX(]) MAS 382
Q1p v(I}Y=EXTRY(I) HMAS 343
II=HNEXTR MLS 384
CALL OFF (I oXeVyXLyXRyY3;YT) MAS 385

<2



PR

979

980

IF tit.uf.1 53 10 919
Titeti-?

I3 32Y 115801

Tiale}

SALL LINEY (N O UD) ) Y vIv i) R URCI L)) o NYd LI )

CENTINGT

IF tnlad) J4%0,340,%50
NIGC=ICYCLEaICYDthEL)

ti=n(y )

IfF aniC.OT, LCYCLITYY GO Yid 9u0

I¥ INTC.LT.I0Y (N L)) 4L 12 240
HELaRNKK»]

H1C= LY (NKK)

MN1Q2NE L)

SS9 18 290

TTO0zTTOTHO (HKK)

fIvNILY)

TE ATT2,6T.THLIIY) GO 10 350

IF (TTO.LT.TH{NKAeLY) GC IO &10
MR NKK ]

TTU=TRINER)

HHL e

GO 1) w1d

NN2N(B)

LYWz 15

LyHeg

IF (SHEND.LE.D.) GO 10 1%

NN=SHEND

CALL CHSIZV (LVHW,LvW)

CalL RITSTV (S*LyH I, P¥L VoS, TAG_ 1V)
LFL(L) =10RTWT IyD

A0 970 T=14M1

KFRMSLITIUT-38) =XFRMS(ITQUT -38) +})
CALL FRAMEY (3)

50 70 K«L3=1,2

Caty LINEV (FD,833,973,81%)

CALL LINEY (a0,933,a8C,200

CALL LINEV (80,205,973,205)

CALL LINEV (973,833,971,205)

CALL RITE2V (230,500,1G00,90,1,i0,1,LF1,NLAST)
GO T0 140

PLOT SOMETHING VERSUS SOHETAING &5 FUNCTION OF TIHE
USER HMUST SUPPLY SUBROUTINE TIMEVA
READ 1180, LLT

PRINT 1060, LLT

I1=0

ICHF=1%

GO To 303

EQF

CONTINUE

GO T0 1010

PRINT 1120, NCJUNT,ICYCLE,TIME

IF (TIME.LT.TH(1)) GO YO 300
II=IYe1

CALL TIHEVA (YT 4yNZ NZP,ICYCLE yNCOUNTTIHE  XX,YY)

LN
wy s

HAS
|5 T

LY
HES
"Ly
nay
»ay

hl
»
Y

2
o
-, |

£
1
-

2

2 X g3 31T 32 a4
Py oFe ky I Ee SN g OB BT TR Y oo
I I W A e B v

“AY
MLS
HM&S
~“AS
HAS
HAS
HAS
MAS
MAS
MLS
HAS
nis
HAS
MAS
MAS
MAS
MAS
HAS
MAS
NAS
MLS
HAS
HAS
HAS
MAS
MAS
MAS

2y
!:;‘
Lon
143
194
VAL
A
i3
P,
34
fyh
vad
Tan
e
il
RN
292
Wi}
ek

wiD

wi?
=g
e
i
£y
Lis
LS N
Liz
wld
LR
L2y
L21
W22
423
weh
425
w26
L2?
“28
=29
632
431
832
433
L34
L35
L36
L37
«38
L33
Wb

29



IF (TIMC.LT.T4D(1)) GO iC 300 _MAS wal
1030 NZYsTX 143

wh?

N(LIY=2 MAYS Ll
T2 ==y, MAS GWha
TYCS=THD{2) =NFRAME=N (L) = hK=1 M4s uih

TF (N(110.EQ.2) N{11)=0 Ay el

5O T w79 ) a7
1379 IF (NOFTHLEQ.D) GO TO 1030 MAL 448
CALL ZHNTFLAM (-40) MaLy had
CALL SXTFL@% (0) MAS L5EQ)

LRAS IF (NOFTF.EL.8) GO TO 1040 MLL LR
CALL EMTFLY (-39) i, L
CaLt EATFLY (9) Ma% WLk

1% ) [=4]) RO, wi,
11=1319 mAS  nuh
PRINT 1230, !,<FRMS(2),II,<FRY4S(1) MAL eBh

° MAZ AT
LU%) FORMAT (/743064 USER MUST SJUPPLY SU3RJJTINE TIHEVAY HLS Ll
16+) FUIALT (1141 TIME PLCY,//,15H TOF LA3fL IS ,3A10) MAS W59
1279 FORMAT (3HO SCALX=,E12.5,30%y6HSCALY=,212.5,/,3H0 ULA3X= ,ELZ2.C,3¢8ES &_u
LoHMILAIY=,812.5,7,7H0 EXTR=,£12.5) MAS  ani
1239 FOIMAT (2810.) NAS w6 T
109) FOR4AT (24M1 FIXED INPUT PLOT CURVE,//,(,8H EXTRX(,I2y2H) = 4F12.L,y"a3%  aud
150y SHEXTAY L, I24271)=4512.4)} Az -6l
112) FOR4AT (13A6) MAs iend
1110 FUR4LT (130 EIJF ON TAFE) 445 AL
112 FORMAT (21M0 T82E READ RECORD=9I7s5XybHCYCLE=y[7¢5X gSHTIME=,E12.M5S5 ool
14) MAS  wbd
1123 FORMAT (7HD FRQNE,IT.3!,SHTIHE=,E11.h,kx,3nIC=,17.ax,3HNC=,X7,ex,$“LS 4h9
{HFC=,E12. %) MAS 47
1143 FORYAY {(16XI5) - MAS W7t
1153 FORYAT (3Et10.3) MAS w72
1163 FORNAT (3413) MAS W73
1170 FORMAT (32H1 MASFALT L CHARTO PLIT PRIGRAM, 7/, (2X,3A10)) MAy  wi =
1130 FORMAT (/98H L_BBEL(,I1,64) IS (,3413,1H)) MAS 473
1130 FOGRMAT (//4164 OQUTPUT UNIT IS,I13) MBS W75
1200 FORMAT (/74 (y4H N(,I2,2M)=,16})) MAS 77
1210 FORMAT (8(I5,81,uX)) MLS L7706
1220 FORMAT (/744,74 NBOY(,12,2H) =5 I5,5X,44N3D(I2,21)=,A2)) MaS 473
12350 FORMAT (2110,6510,3) MAES 43y
1240 FORMAT (23HM1 CHARTD TAFE LABEL IS ,1325) MAS 481
1253 FORMAT (/746K ICY(,12y)2H)=g120930X,54(CY(4I2y2H}=,110,7,5H TH(,MAS 452
11242H)=.E15.65 25Xy LHTMD(,12y2H)=yE15.3) MAS 483

1260 FORMAT (7H XMIN(,T12,2H)=2,815,8,24XsSHXMAX(,I2,2M)=,E15.8,7/4,7H YMMAS 4ady
LINCGsI242H) = E15,8, 26X, SHYAXE,T12,2M0)=4215.8,5/,11H X LABEL (,5810,MAS 485

2LHY 3 /5311H Y LABEL (45810,1H),47) MAS 486
1270 FORMAT (//,9H TSTART=;E15.t426X,6HTSTIP=,E1%.3) MAS 447
1280 FORMAT (2X,SHTI4E=yE9.29y5XybHCYCLE=,F3.1) MAS Ld3
1290 FORMAT (//yuuLH THE TOTAL NUMBER OF SC 4020 FRAMES IN FILE,I3,3H IMAS 439

1S,1I6) MAS  49Q

END MAS 451

30

2B il s st
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SUBROYUTINE OFF
JIMENSION X (1),
4=

Jo 1a Jz1,1

I (x())aGT.AR)
1§ (X)L T.40)
IF (YCJ) ST YT
IF (Y().LT.YD)
M=Mel

X (M)=x(J)
Y(4)=Y ()
CONTINUE

[=m

RETURN

INU

(IyeXgYoeXLyXRyY3,7YT)
Y(u)

60 YO 10
GO TO ibDd
GO0 TO 1€
GO TO 10

[ G

& LD

*ARES RN LI PR

B PR
LY

Famme ten e e

K]



1]
L]
4

R |
i«

5

6]

23
8]

91

110

113
129

131
t40

150
1690

170
X}

190
200

210
220

230
2o

250
260

270
230

294

3?

SUSRUUTING SOOI (K,duM,a)

LN

CuMAON Xt500) VIS01), XL (5010 VL (5010, [SFALLIS0L:, TU50L) ,Lib0i) b 154A8

11!).d(éuu),E(SD!).S(SUll.SlJ&GOI).Sld(uﬁ&).dﬁdlIJiSCl)
TUMH LN 2500/ STALX,SCALY,SCAaLL

PIMENSION A L)
LS

MAy
HaS
L3
MAS

wo 03 €10,30,30470990:315,830,150,170,190521d,23u325092705290,314,%43

1330, 330,370,410,4304650), <
26 23 I=t,Hum

()=

30 16 70

JO «0 [=1,MNu4
3(T1=¢{T)

32 TS w7y

b 57 I=s1,NX

Rz 1+1)

[F «:SPatL().22.1) RR=xLI(I)
A{I) =5 (x(])+2R)

522 T L)

A3 37 [=1,NUn

ALYz v(I)

30 TC W70

JJ 100 I=1,Nk
RR=v({I+1)

IF (ISPALL (I} 22,10 RR=VLI(I}
A(I)=.5%(V(I)+¢2R)

30 TO ubl

D0 120 I=1,Nk
A(D)=T(D)

50 T0 4610

00 1640 I=1y4NK
A(I)=2(I)

60 TO w63

00 160 I=1,NK
A{D)=P(I)

G0 TO 460

JO 180 I=1,NkK
ACI)Y=P{I)=-SXxD(I)

GO TO 460

00 200 I=1,4NK
A{ID)=P(I)+Q(])

GO TO 4o0

03 220 TI=1,Nk
ACD)=P(I)+Q(I)-SXDL])
S0 T0 460

DO 240 I=1,NK
A(I)=SxD(])

G0 TO wel

30 260 I=1,NK
ACI)=P(I)~-S20D(I)

GO TO w6l

DO 280 I=1,NK .
A(I)=P(I)+SxD(I)+SZ20(D)
GO TO u6d

DO 300 I=1,NK

S
Hax
1n8
iy
MHL5
“h

m

Fe

“a

2R
1 3- ¥ 2
LI W5 g e i

T
T
)

[
nAaA5
MLS
HLS
MLS
MAS
Mas
MLy
MAS
Mg
MAS
MLS
MAS
MAS
MAS
MAS
MAS
MALS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MRS
MAS
MAS
MAS
MAS
MAS
MAS

Y'Y
B H]
09
aLa
31
917

N TP B RTINS AT
o T I A A O U VI A
R T R A N ]

S

R

558
559
560
S5b1



Nt

119

1258

11y

RN ]

LEP!

L2a
L30
L4
50

460
G740

480

ACII=S20¢y

S0 TO w60

JQ 32) I=1,NK

A(TIY=S(1}

Gu TQ uha

20 3L [=tgNm

a(y=s()

»C TO 4Bl

90 2060 I=1,8NK

IF (ORATID(IN . Tate) DRATIOC(IV=L.
Aa¢l;=3aYI0(1}

o0 YO 4bd

33 LU0 I=1,NK

IF (ISPALL{IV.Z2.1) GO ¥O 380
RR=X(1+1)

V= (Iet)

GO0 TU 330

R=xL{I)

VR=vL(])

ACD) =, 3%0(I1 P (VR ID)I®(X(I)-RR)
IF (leGTat) ACIY=A(CD)+RA(I-1)
CONT INUE

GO TO 4610

VR=D.

00 520 I=1,NK

RR=X(I+1)

IF (ISPALL(L)eE0Qe1) RR=XL(ID)
RR=I(IN*(X({I)-RR}
A{I)=.5"(RR*+VRI

VYR=RR

IF (1.GT.1) A(D)=A(TI)+A(I-1)
CONT INUE

GO TO 460

DO 440 I=1,NK

IF (DRATIO(I)..T.1.) DRATIO(I)=1.
AC(I)=DRATIO(I)®*D(I])

GO TO 460

STOP 1010

A(NUM)=A(NK)

CONTINUE

IF (SCALL.EQ.1.} RETURN

00 w80 I=1,NUH
A(I)=SCALL*A(D)

RETURN

END

MAS
“a%
MAS
HeS
MES
MAS
LS
MAS
P-Js
R
"meS
MAS
M43
“4A8S
ML
“ay
MAY
LS
S
A%
43S
MAS
MAS
LS
MAS
MAS
MAS
HAS
MA 3
MAS
MAS
MaS
“4AS
MLS
MAS
MAS
MAS
MAS
MAS
HAS
MAS
MAS
MAS
MAS
MLS

ol
LY
AN
“ud
Lar
L;'J
REA-]
[ &
571

LECOY
R
L

T ARSRY

UL D e N N,
EERERVER T BV S BV S O I V1

o

B

585

5914
552
c43
596
G395
396
537
598
539
600
601
602
603
€0h
605
606

33



23

60

110

Fa
[3%]
(=)

1=
<
(=]

140

150

160

170

1819

190

200

239
240
2519
260
270
2310
230
300

-

SUSROUTINE LSORT (K,LAR)

QIMENSION LABI(5)

AN
HAS

G0 10 (10'23'30"‘!0.50'60' 70[50’90[100".1\“|120.154;153'150,1&0117qu145

130,130,200,210), K
INCOUE (504222,L43)
30 T 229

INCUDE (60,2404 1L A3)
c0 TO 22y

ENCODE (50,250,LA48)
G2 Tu 28

CRC 202 {(50,200,L48)
L0 TO 270

ENCCDE (50,270,La13)
Gt TO 224

ZnfODE (50,280,L28)
G0 10 220

ENCOJE (50,290,LA8])
G) TO 229

ENCODE (50, 300,L 235
50 T2 223

ENCODE (50;310,L48)
GO Ta 220

EuNCODE (S0, 320,LA3)
GO TO 223

tNCODE (505 330,4LA3)
30 T 220

ZHCODE (350,3404.LA43)
G0 TO 223

ENCOOE (50,3504LA8)
G0 10 2239

ENCODE (50y360,LA43)
S0 TQ 220

ENCODE (5043704143
50 TO 223

ENCODE (50,380,L488)
50 TO 220

ENCODE (50,390,L48)
GO TO 22u

ENCOOE (50,4L00,LA3)
GO TO 220

ENCODE (50,4105LA8)
50 To 220

ENCOOE (50,420,LA43)
GO TO 220

ENCOUDE (S50y430;LA8)
RETURN

FORMAT (50H
FORMAT (50H
FORMAT (S0H
FORHAT (S0H
FORMAT (6Q0H
FORMAT (S50H
FORMAT (50H
FORMAT (50H

ZONE

NUMBER

POSITION «(CM)
POSITION (CH)

VELOCITY
VELOCITY

(CM/SEC)
(C/SEC)

TEMPERATURE (EV)

DEMSITY
2RESSURE

(53M/CC)
(OYMES/CM2)

MAS
NG S
[ AN
HaS
MAS
MAY
~AY
MLS
MET
“as
.
1A
#AS
MeS
AAS
MAS
RN
447
AT
MAS
MLS
iy
MAS
MAS
mAS
A5
MAS
4AS
MLs
45
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
ML3
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
4AS

661



31
129
330
149
%)
Ind
73
380
3]
(]
“Ld
20
L3y

FORMAT
FORMAT
FORHMATY
FoSRMAT
FORMAT
FORMAT
FOorRMAT
FOR4aT
FORYAY
FORYAT
FORMAT
FORMAT
FORMAT
END

(50K
(SoH
(50H
(50H
(504
{500
(50H
{50
(50
(S0H
(SOH
(50H
(501

STRESS £« {0YES/CM2)
PRESSURE +# Q (JYNES/CM2}
STRESS X ¢+ Q4 (DYNES/CM2)

DFVIATOR STRZS3 X {(3YNES/CM2)
STRESS Z (JYNES/CH2)
STRESS Y (DYNES/CHM2)

JEVIATOR STRESS Z (UYNES/CHM2)
ENTROPY (ZR35/06M=-EV)

ENERSY (ER5S/7LM)
DISTENTION RATIG
MOMENTUY (TAPS)
MASS JEPTH  (GM)
SOLID OENSITY (GM/CT)

s N e e e e = e W e e

MAS
MAS
MAS
MA3S
445
MaS
MAS
MAS
HaS
“h5
MAS
t4A S
MAS
443

[
[

Bl )

R,
ER S

—

-~
W re

[S LI oS R T S N

o
-~
£

675

35



slsNeNel

o0

DOy
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36

30

40
50

ol

SUBROUTINE TIMEVA (II,NZyNZ>4ICYCLE yNCOUNT,TIME,XxX,YY)
DETERMINES VARIABLES FCR TIME PLOTS

JSER 4UST SUFP_Y ROUTINE

SFT XX{II) TO THE X VALUE AND YYU(II) TO THE Y VALUE.
SCALX AND SCALY MAY BE USED FOR INPUT 2ARAMETERS.

COMMON X(501) w{S0114XL (5uL) VL (501),ISFALL(S0L)4T(50L),0(501,F ("

101) ,Q(501) 4yE(501) ,5(501) 4SXD(501),S2C(5G61),DRATIO(%01)

DIMENSION XX(1), YY(1)

UATA MAXZONZE/520/

COMMON /SLC/ STALX,SCALY,SCALL
o

L] 3 » . » L] ¥ ¢ L J L J L

IF (II.GT.MAXZINE) GO TC 40

IF (SCALX.6T.0.7 GO TO 60

THIS IS AN EXAYPLE WHICH OcTERMINES PEAK STRESS X VERSUS X
SET sCaLx TO A NEGATIVE NUMBER FOR THIS SET OF VARIAQLES
PEAK=0.

90 20 I=1,N2Z

STRESS=P(I)=5X2(I)

IF (STRESS.LE.?EAK) GO 70O 20

PEAK=3TRESS

IF (ISPALL(I).EQ.0) GO TO 10

EXAII)=,5%(X(I)+XL (L))

G0 TO 20

KX{II1=o5%(X(I)+X(I+1))

CONTINUE

[F (PEAK-1.EB) 40,40,30

YY(II)=PEAK

350 To 50

[I=1I-1

CONTINUE

RETURN

THIS IS AN EXAYPLE WHMICH PL2TS THE STRESS IN A GLVEN ZONE
AGAINST TIME. SET SCALX TO THE ZONE NUM3IER.'

I=5CALX

XX(II)=TIME

YY(IT)=P(I7-5SX0(I)

» . » » . = » . - » . -
RETURN
END

MAS
MAS
M4LS
MAS
MAS
MAS
MAY
My
MAS
MAS
HAS
MAS
MAS
MALS
A
MRS
&S
wAS
MAS
MAS
MAS
MAS
1H4S
MAS
MATS
FaAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS
MAS



APPEMDIX B

ZCHART Fortran Listing

FUN Compiler Version
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38

NANTRA TONART (INPUT ¢ JUTPUT yPUNGH, INF TLE,TAPE2L = [NFILE,TAPEP 2=PUNCZCH

Chod

SYHICUST AT NSNS [N JHAPTD ANN MASELT
TAMMAN /07 KLATS(S)

IVTL KIATS/1HI, N4 10 7INF NICK,19H CFEATED
o CROITUTZ U3y TOJTMLL)

>
J
C

L
T A TTITTTI0sT/5%0/
VMM ONE
[LAGE L, NATHING
FITLAG/=1y WRITE UPPATES CA9DS ON INFILE
STTLAN/ T 3UNTRH O IPLATD DSPR09
STELAGS 2 7 DYNTH O AND RTTE ON INFILF
T ~

LA, Ty LIST UPNATE CAaenSs
SIAT 2T, WY IFLAGT L ITLAGH
TToMA L LT 0ty ML=t
SOTIT T, MAXeIFLALT LIFLASH
TALL ML (X 1,0)

R R U B

< Ty Tiax
Te LT 0) TAUTTL3)=]
I- TLITLLART)
1T Tle1eRaIF_AGCEZ43)Y I2UTC(L) =Y
o= FLle2.0RGIFLAGC T2 TOUTE (222
1e “Te) IJ0T4(3)=3
1= (IFLanM)
1= TTel1WURGIFLAGM,ET. I INuTI{L)=L
I S22 0R,TELAGMETL3Y [NuTHr
CE
ol {“4X,10UTT)
[P (4ax,10UT"
I~ TUMIHIGUTH1)LLELT)Y 50 TN 1D
[ !
Rt
HO TR ST A
cYOFITMAT (SIS
T OFIOMAT {13H) I3
12048 17LI3M=,I5)
WlOFIURLT {2 /777264N 0 TTuART gRJATE COMELEITE)
£l
L N L T ¥ kN P PPN

14/

HLAPT BTINNEG///77410H0 MLXZINE=,I5,/¢4H) TFLAGT=,16,

ITH
70K
ZCH
ICH
22
7TH
P4 ]
20+
IcH
ToN
IowH
7oH
ZCH
704
rCcH

£

S0 BNV CRRL T B § LIS TN i W A% B R e BRI o I S A

I AV B

[ ar

[ ol YRR CRRRUVRY PYRY ¥ B PYRRUN R SR UV A UYRL VRN (N BEN B SV AV RN G RN IS VIRARIE A} B DL B e e ol i o

GG ND N Wiy €W O



SIIRNYTING 75487 (May,IouyTy !
CIMMON /N7 <DATS (Y)Y
AIMENSTON KAT(13), KFZ (W), T0JT(2)

DATA KIToMIATAGNICL/5H00MS40H22hH7 y4H2B1 1 LH30I246HRUST7 4 4H3112/
DATA A2 750025 HNO3R ¢ 4W2 254, 4H2232 y4H2L30, L4249, 4H2632 412054
HY 465l y e 42573 GH2 417 ¢ WAL, 48H2392 3 LHAD0B 4 LHINS N, 4HINAL, 4 HE7 364 LHAT

re

]

r,rJ,

K<z 0

MAISMAY ]
KYTHONAZHENAY L6
KM As §IRMAX e 6L 1
NUAT?E=MAYE1AR

~) oAD <J=1.3

[I=I05T (<))

I7 (TJ)Y 87,406,101

19 17 (1J=2) 20.20,50

i T57T0e20

WITTE (TJ,1%9)

KIITE (14,310)

WATTE (TJ,8350) <DATS
MY 50 KzleiF.?
SER T

HRITE €1J,1%7) XAMIK),<AV(KL)

W2IITE {(TJ4170) MAXGMAX ,MAXZMAX AP JMAX

a

37 WATTE (TJ200) (MAY W T=1,R) o (AP T2 %) (MAS 21,20 (MAP, (MLY ([=21,%)

LTeMIP(MEX, 722,43 yMAPMAX VX
03 49 <=1,%
WALTF (1J,170) <EE(K)
L7 WILTF (T2,230) MAX
WRTTE (T1J,170) 4DATA
W2LTE (TJe250) KOMMONG 4 KTHMMONR ,MAX
WRIITE (1J,170) NEOS
WITTE (TJe270) NMNIZE,MAX
G) Tn 39
S0 PAANT Lun
PRINT 320
PRINT 3%y KNATS
0) 50 €=1417,42
K{=K+1
PRINT 150, KAB(K) KARIKK)
PRIINT 200y MAY ¢MAX M X gMAY 1L (HAYX

ZCH
TN
ICH
ICH
20A
25
MM
7o
7:1.1
1o~
27
13+
104
JTH
204
dim
Ton
Lo
704

e,
I-«'

P NN NI R NP1 S N Ny
[4n 2 4 N NN BRI B |
Irrrr1yx1ti 13 1L

(S0 I S 2N I 9 2 )

~ NN
wRaks)
I XIT

”

ICH
IC~
ICH
ICH
ICH
ITh

50 PATINT 220, (MAX,,I=14h) s (IMAP G I=1,5) ¢ (MAX,I12142) 4MAP (MAXGI=2,5) . MAPZCH

W CAAN, =143 ,MOP ,MAY ,MAX
07 70 <=1,4
PAINT 1ARD, KEZ (XK}
70 PAINY 240, MAX
PINY 130, NDOATQ
PIINT 750, <KIVYMONA,,KOUMONAR,4AX
S2TNT 180, NEJS3
P>INT 280, NNNTZE ,MAY
30 COINTINJE
IF (KK, Z2,0F RITURN
K<=L0*M0Y+43536
IF (KK,LT,567054) KK=55704
PRINT 2310, <K,K¥

I

ICH
20
7CH
ICH
ICH
ZCH
ICH
ICH
oM
ICH
o4
IcH
ICH

Li
42

LCEREL I U IS SN N G e |
N U O F e e

)
e ad

[S ARNCLINS D B oL RO o
WON I S E e N e

£y

7
72
73
7%
75
76
(&4
75
73
a3
41
82
A3
EN
us
85
37
84
LR
39
21
32
93

15



40

[P
o

L]

vd 23 DD o

u

£<=12%a 45 ZCH
Ny 120 I1=1,21 JCH
VD b 7CH
5 (1J=-2) 110,470,109 7CH
A e FOH
CLIVKeH[A5 o4
ERATNT 300, TJeKKy<X 15w
CAINT ING: ZCH
ST TUON 7CH

. JTH
FRAMAT CLEHRPIITNT 70T 70w
FAAMAY [ EHLPINENT G TTHD 0
FI2MAT (1547 LY G CHARTD . 0 20 4 JHCHAPTD, 4 Ay ) ICH
CAIMAT (10 MO L FTE AT T s s AL o BH G CHEAZ T s s AN IrH
FIOMPT (n=eNILFTE  CHIRTR, yo k) PAN
TAFTMAT (15r POELFTE,CHAPTN, (A4} 0w

FAJMAT (A 27HOCIMMOM /47 JAND(21) W TTPTID U TledH) 10T (ol BH) 20 700
LRl le Ty DM o /g B0 g 3HIKPHASE (T4 7H) yKOBCT (414 o9H4) g ITPALL s TULy24H) MNGZ20H
2R L) IAS L, IZYOLE o/ 4 GX 4 AnH2 IDTMAY  EOTMIN G JPRINGHIDUNT JNMTRL G JH7 /0w
§ e 37 W NID Gy N IMO GNBPRES NNDSIUR, o /45Xy SUH3NACTIO N, NIRAN, IS NRADCK yHI 20K
SVLT S IMPTHP ,THMI8 ,KRDL ,N2HY D)) EANEE

FARMAT 17X 27HZCMMIN /A7 S3N0 120 iTRIEL (o ThydM) s [22TL (3 T4,y 8H) I 075
L3l (e Ty 2% ) g a /p AX G AHLIKIHASE g IL o THY yHAST (o Th,94) y ISPALL { eI T LH) 44520
2L ) e (35S I0YCOL T 0/ o HX s AAHZINTHMAN G IDTIN G OB IN NI INT (HMTPLG (NI S S0
‘\'n'a"--‘l‘_'-’-‘IDLIHF’.NEQQFS-‘J'_‘Q"-U?-,/ob‘l.‘ihH3.’\.‘ACT[(N,NT)QAD.I","‘.NRLDCK.“"JZC“
T g TMIT A, IMTLLKODL VYUY D) ICw

TAIIMAT (LY ¢ IHIIMMON Pyl 34} ¢ N0 L4 ) 1T (ol eSH) o T, TL,ylH) 4P I,1/Cr
LoeSHY XM TL 2H) o0/ g SXySHIXHA2 0aThotuH) o X (oTlgi4) o XD leLugaH) gV Iegity520H
2HY UG T Lo SH) o KL U o TG g0 Mh o XL La T4 a2H)Y 4 o /0 SNy SHAVL (i yHH) ¢ VLT LT ,47720H
FHY G000ty IayatHY g QE g TLyDRT o SXD (4 [LyHHY SN2 14,2H) 11/ g DLW 7THIFPATH (7K
LTl e THY o TLUY (g Tl g iH) yF Ly [0 y?7H) yPOPT L TL,AH) JPEPTIN (34 ¢2H) g9/ 1SYgARZICH
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Rlu, 7H), 3H20R) rem
T30 FINMAT {6 HLIHCOMMON /E/I25TLI21) 3 I7ER0 (211, ITL(21),IPL(Z4) 4 IECS(,7CH

1Thet1HY L IENS3S2M)) 7w
207 FIMAT (7XySLHZOMMON JEZ/71Z27TLI21) ,IZ20RLI21),,TTL (21, IL {221V, IEDQS 1,204
1T%e LIHY L TENSSIPO)Y o
260 FIAMAT (A, THANATA KOMMOHNA  KOMYONDB G MAX7ONE JMAXMNMT /33 {16, LHy ) 4 M2 27 [0
1) T
260 FYI2MAT (/7 o IAHDATA KOMMONA , KOMMOMByMAXZONE ¢ HMAXNMT /4 S (TR LH, ), TH2327/.CH
1) P49l
270 FORMAT {5X 4 37HDATA HUNIZENNNTTBLWNISEDS,NECSAGIEODS/ s TLel13Hy 7721414 2CH
11351 4, TL,31H*0/) 2ou
280 FIMAT A 7% 374NATA NMMTZE G NNNT TG NISENSNECSG e 1ENS/ 3y IhyZ 5k, 775,111,774
1Rl TLy3HYY/) T

230 CIAMAT (LHLI,4X,27HCHARTD UPDATE SECK COMPLETF,// 5K, 1912 QUICPED ST20H
L102AGE [34T77,12H (DECTMALY, 40G,24H (QCTAL)  CIHTRAL MEMEPY, /7,137, [T~
2LANENS, 3N, 11HE0S STORAGE o /793Xy SH(TABLES) 24X, 15HDECIMAL OCTLL) l0H

I0) FIRMAT (10X,134113+244319) oL
211 ETRMAT (1ARHRINSERT,ZCHARTD,.H) 70
121 FIAIMAT (174 *IMSERT,,OHARTN,3) ToH
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TIIRAUT LT IMASD  (MAY, TPUT)H ITH

TAMMAN /D7 KOATS(3) IcH
TTACNSION IHUT(I), koL (M) 200
PATA <30/ 30006, THODG 3HS09, 34510 ,3HAB2 434683, 14007 ,39545/ o
¢z 7Tk
Survave IGH

Ja BN AT 8 7
INETOUT LR 7CH

TT (TX) Aleaflel) Inw
CHTT 4= 2),20 .41 PN
27 1{=1x»22 LCH
WAITTE (T<¢,73) 2CH
WITTT T, ?010) A
H2ITT (TK,220) <NATS 7o

TY O30 (=15, e
LN 4 2CH
WAOTTE (THe:1) KPLELY 4O (¢} 72+

ST OWITE (IKe130) (MagIzl,14) 2CH
A20TE (T, 11MY 2L (7) 2CH
WPTTE 1I%,150) (MX,[=1.5) 2CH
“ALTE (1<, 117) <AL () 7o
AYITE LT, L7C) Ay Fay

&Y TA Aq Ccs

40 PITNT A4 Z3H
PATIT 240 774
SAEAT 235, ¢5aTs 274

MY 60 K=1,E,0 20+
(K41 ZCH
PRAINT 100, K2L(K)<PLIKK) ZCH

50 PAINT 143, (MX,I=1,14) Z0H
PRINT 120, <PLI(7) o
PAINT 15), (MX4I=1,€) CH
OIINT L1210, KX2L(R) 754
PIYINT 130, “4X IZH

20 CINTINIT ZCH
1€=2274%3+20%MX ZCH

I7 (I€eiT.27135) IK=27136 7CH

17 (KKeGT.0) 22INT 179d, TK,IK ZCH
OITUPY ZCH
ZCH

70 F£IRNAT {(12=%I0FNT,ZMAZR) 7CH
BO FIIMLET (1H1,/41Xe12H®IOENT, ZMASP) ZCH
90 FIIMAT (154%)ELTTE ,MASOL T, 4873y 4Hy MASPL T4 4 A3) ZCH
1023 FIRMAT (1X415H *DFELETEy4AS L T.483,8H,MASP T, ,43) ZCH
110 FIIMAT (1SH¥NZLETE,MASPLT,.,A0) ICH
120 FIRMAT (L y154*NELETF,MASOLT.,a3) ZCH

130 FIRMAT (AX,HZIMMC XLy Thoted) gV (g Tl 5H) g XL (4[4 4SH) y VL, I4,3H) s ISPAZCH
ILL Gy Tha ) o T Lo Tl 2M) 9735y IHID LaTUatH) 32 (g TlyuH) yQly L6, 4H) yELy It 4ZCH
ZHY s SOy TLaHHY o SXD Lo TL9d9) «3200g TGy 2H) 4 4/ ¢s5X4AHZORATIV (4 Iu,y1H)) 7CH

140 FIIMAT (7Y 9 IHIOMMON Y (o llobeH) gV (106 ,SH) 3y XL {3 T49SH) YL ¢, T4y3H),ISPAZCH
ILL o Tl UH) o T (g TL42H) o/ 4 BXy3HID L4 TUyGHY yP (s TLyH) A0 Ty bH) sElyIUy4ZCH
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L1GH) s XX {3 TL5%) ,YY (4 T4« 1H)) ZCH
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Pabkd) g2l TL M) oYY ([, ey 1H) ) 2CH

T7TNOFIIMAT (ANGILHMTIATA MANPONE Z,TNh,1H/) 7O
120 72201 (7% ,16474T148 MAXZONE /,T4,1H/) 7om
100 C3IMAT /70X, 290MASP_ T UPNATL NFCK GEMIQAVED, //vaX 134RPEJUIRTN AT /I0H

17215F TS e774146% (BFCIMAL), 3R, BH (OCTALY) A
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APPENDIX C

Sample Card Decks

In this section sample control card decks for the four programs under
congidervtion are given, All are for the CDC 6600 SCOPE 3.3 system and
employ the FUN compiler as it exists at Sandia Albuquerque.(T) These
exauwles are by no means the only mectheds of runnin:; the prosrams, Houwever,
as with most codes of this tyve, the user must be careful to sclect the
mest erficient manner to avold wasting computer resources, Spacial care
should we used with tave drives and central uewcry. The authors stronzly
sugsest the use of ZCHART ror the latter purpose,

For illustretive purposes it is assumed that three CDC GO tape files

exist, The four vrojrams CHARTD, CKECS, MASPLT ncludec in
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the update rile called HASTER UPDATE FILE, Four senaracte LGO 'iles are
round on [ESTER IGC FILe. The recerds are separated Uy end-ol-rile marks

andé are crdered as CHARTD, CKECS, uASPLT
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ol' tebular BEOS and copnscity data exiss on MASTER EOS FILe, £11 Ttnree ere

written atv HI dencity (550 BPI). Tne rirst twe ars binary files vhile

<he last is a coded Ifile,



CHARTD,CM200000,T3338,EC8E,MT1. NAME AND 80X
ACCOUNT CARD.

REQUEST,OLDPL,HI. VRN=YASTER UFDATE FILt

UPDATE.

RETURN,OLOPL,
FUNsS,y»pCOMPILE, 377770,

LGO.
(7-8-9)

*COMPILE CHARTD

(7-8-9)

DATA CARDS FOR CHARTO

(6=-7-3-9)

Example 1:

Card deck to compile and execute a vhort problem with CHART I.

No restert or BOS files are employed.
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CHARTD,C4200000,T3332,EC8%2,M4T2. NAME
ACCOUNT CARD,

REQUEST,CHARTO )L, VRN=MASTER LGO FILE
REWIND,CHARTD,

COPYBF,CHARTO,CHART,

UNLOAD,CHARTD.,

REWIND,CHARTY,

PEOUEST,EQS,HI. VRN=MASTER ECS FILE
REWINU,EQS,

COPYCF,EQS,TAPEL2.

UNLOAD,EQS.

REWIND,TAPELZ,

ANJ BOX

REQULST, TAPE3,HY. VRN=(TAPE FOR MOVIE DUMP FILE)

REWIND, TAFE3.

REQUEST, TAPEL1O0yHI., VRN=(TAPE FOQR RESTART FILE)

REAIND,TAPELD.

CHARTY.,

{7-3-9)

JDATA CARJS FOR CHARTD
(6-7-8-9)

EQS5, et restert riles ara nresenc,

Movie.



BUKCH,CM200000,T3S38; ECS2F,MT1, NAME AND BOX
ACCOUNT CARD.

REQUEST,3UCKLyHI.  VRN=(BUCKL LGO FILE)
REWIND, BUCKL .

COLLECT,3UCKL, SCORS.

ATTACH,TAPE16,CR0OSSX.

REWIND,TAPE1E.

REQUCE , OFF,

BUCKL .

UNLOAD,BUCKL o

REWIND,TAPE7.

REQUEST,CHARTO,HI. VRN=MASTER £60 FILE
REWIND,CHARTD.

COPYBF ,CHARTD,CHART .

UNLOAD,CHARTD.

REWIND,CHART.

REQUEST,E0S,HI. VRN=MASTER EOS FILE
REWINDGEOJS. ™ 7 ° i T ’ -
COPYCF,E0Sy TAPEL2.

UNLOADEOS.

REWIND,TAPE12.

REQUEST,TAPE10,HI. VRN=(TAPE FOP RESTART FILE}
REWIND, TAPE10.

CHART.

RFL,12000.

UNLOAD,TAPE10,

REQUEST,FILM,HI,S. VRN=(OUTPUT FILE FOR SC-&020)
REWIND,OUTPUT.

REWIND,FILM.

COPYCS,0UTPUT,FILM.

RETURN, FILM.

(7-3-9)

DATA CARDS FOR 3UCKL

(7-8-9)

DATA CARDS FOR CHARTD

(6-7-8-9) -

Example 3: Card deck to execute both BUCKL and CHART D as a single job.
File 7 contains the output data from BUCKI, Tor input o CHART D.
Note that the classified specirum file is not includsd in this

example,

The control cards starting with RFL, 12000. are optional,.
explained in Appendix J of Rl, this set of cards will save

entire printed output on film,
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MASP] ToCMIOOG0D . TEFEFaMT?, NAME AND ROX
ACCOUMT CARD,

DEMIEFST«OLNPL T, VRN=MASTER 1IPNATE FILF
LDEMNIFST«TAFF ] aHY, YRN=(CrHeRTDN QUTPUT FILF)

HPRATF,

RFTURM«N| DPL .

FlINe S aa s COMEILF,
COLLFCT W GNaSCNDS,
VD,

({7=R=3)

TCOMETLF ASPY T
{T=P=9)

NATA CARDS D& maen 1
(e e aeli)

Dxamplas b: Card deck to comnile and execute a2 short problem with MASPLT.
Tepe 1 was producad by CHART D, Only hard-copy plots may be

produced with this example,



MASPLT,CM100000,T3385,MT1. NAHME AND BOX
ACCOUNT CARD.

REQUEST, 1ASPL,HI. JRN=MASTER LGO FILE
REWIND,MASPL

COPYBF,MASPL ,0UMHY,2.

COPYRF,MASPL ;MASPLT.

UNLGAD,MASPL,

REWNIND,MASFLT.,

COLLECTyMASPLT:SCORS.

REAUEST,CFILEL,HY. VRN=(CHARTD OUTPUT FILE 1)
REWIND,CFILEL.

CoPYRBF,CFILEL,TAPEL.

UNLOAD,CFILEL.

REWIND; TAPE1.

REGUESYT,CFILE24HY, VRN=(CHARTD OUTPUY FILE 2!
REWIND,CFILEZ.

COPYBF,CFILE2,TAPE?2,

UNLOAD,CFILEZ,

REWIND, TAPEZ,

REQUEST,TAPE3ZQ4HL,S,., VRN={(QUTFUT FILE FOR SC-u4020)
REWIND,TAPE3S,

MASPLT,

(7-8-9)

MATA CARDS FOR MASPLTY

(6~7-8-9)

Example 5: Card deck to execute a long problem with MASPLT, CFILEL

and CFILEZ were produced by CHART D. This deck could be

used to produce a movie,
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CKEOS,CML70000,Ta238,471.

ACCOUNTY CAaRD.,
REQUEST,CKEQST,4HI.
REWIND,CKXEQST.
COFYQF,CXEQST,DUMNY.
COFYBF,CXEQST,CKXEDS -
UNLDAD,CKXEOST,
REWIND CKXEQS .
COLLECT,CKEOQOS,SCORS.
REQUEST,ENS,HIL.
REHIND,EJS.,
COPY(CF,EJ5,TAPEL2,
RETURN,LEDS.
REWIND,TAPELZ,
CKEDS.,

(7-3=-9)

6 120
7 0.
4 ALUMINUM
-70 10 0

(BLANK CARD)
{(6-7-8-9)

Dxample 6:

Card deck to execute CKECS.

NAME AND 830X

VRN=YASTER LGO FILE

YRN=YASTER EOS FILE

10.02567785 100. j.001
2o S.ES L.2ES
0. 0. - VI

The input date would produce

output similer to &t in Sseticn V of RL and dAppendix D

of R2,

The master Z0S Tile is rsquired only ir tabular

data is considered.
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ZCHART,CHME0U00,T100,MT1. NAME
ACCOUNT CARD.

REQUEST4ZyHI VRN=MASTER LGO FILE
REWIND,Z.

COPYBF yZy0UMMY 3.

COPYBF;Z,ZCHARTY,

RETURN,Z.

REWIND,ZCHART.

Z2CHART.

(7-8-9)

OATA CARD FUR 2CHART

{6-7-8-9)

Example 7: Card deck to generate an update card set for CHART D and/cr

MASPLT,
IFLAGC = Q, %2
IFLAGM = 0, *2

AND BOX
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MEWUP,CM60000,T100,MT2,
ACCOUNT CARD.
REQUEST,0LOPL,HI. VRN=4ASTER UFDATE FILE

REQUEST NEWPL 4RI, VRN=(TAPE FOR NEW UPDATE FILE)
UPDBATE,

FUNySyypCOMPILE.
LGO.

UPDATE, I=INFILE,N.,
(7-8-9)

®COMFILE ZCHART
(7-8-9)

DATA CARD FOR ZCHART
(6~7-8-9)

NAME AND 80K

Example S: Card deck to generate a new update file containing CHART D

and MASPLT with modified dimensions.

IFLAGC = £1

IFLAGM = 1



CHARTD,CHS5 3885, TEE28,ECEE7,MTS, NAME 4ND 80X
ACCOUNT CARD.

REAUEST,0LDFL,HI. VRN=MASTER UFDATE FILE
UPDATE.

FUNySyysCOMPILE.

REDUCF ;OFF,

LGO,

UPDATE,I=INFILE.

UNLOAD,OLDPL .
FUNySs»yCOMPILE,,CHART,377770.
REWIND,CHART . |
REQUEST,SAVE,HI. YRN=(TAPE FOK NEW LG50 FILE)
REWIND,SAVE.

COPYBF ,CHART , SAVE.

UNLOAD,SAVE.

REWIND,CHART.

REQUEST TAPES FOR CHARTD HERE

CHART.

(7-8-9)

*COMPILE ZCHART

(7-8-9)

DATA CAR) FOR ZCHART

(7-8-9)

DATA CARDS FOR CHMARTD

(6-7-8-9)

Exanple 9: Card deck to execute CHART D with modified dimensions. IGO
file is saved.

IFLAGC

I
1+
[
A¥]
I+
w

TFLAGM

n
(@]
-
I+
N
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MASPLT ,CMISTT 35, TE3SE4MTE,
ACCOUNT CARD.

NAME AND 80X

REQUEST,0LOPL,yHI. YRN=4ASYER UFDATE FILE

UPDATE.
REDUCE,OFF .,

FUN;G, +9COMPILE,
llDDATF[I=INFILE.
UNLOAD,OLDPL.
REHWINND,LGO.
FUN,Ss4,COMPILE.
COLLECT+LGO,SCORS.,

REQUESY TAFES FOR MBASPLT HERE
LGO,

(7-3-9)

*COMPILE ZCHART
(7-3-9)

DATA CARD) FOR ZCHART
(7-3-5)

DATA CARDS FGR MASPLT
(6-7-8-9)

Example 10: Card deck to exescute MASPLT with

IFLAGC = 0, =2

IFLAGH = =1, =

[P3]

nodified dirmensicns.



MASPLT,CME33734,TEE58,MTL., NAME AND

ACCOUNT CARD.

REQUEST ,OLOPL,yHI. VRN=MASTER UFDATE FILE
UPDATE,

REDUCE,OFF,

FUNyGyyyCOMPILE.

UPDATE.

UNLOAD,O0LDPL.

REWIND,LLGO.

FUNyS»y»»COMPILE.
COLLECT4LGO,SCORS.

REQUEST VAPES FOR MASPLT HERE
LGO.

(7-3-9)

*COMFILE ZCHART

(7-8-9)

DATA CARD FOR ZCHART

(7-5-9)

YREAD INFILE

ADD ADDITIONAL COXIIECTIONS TO MASFLT HERE
(7-8-9)

DATA CARIS FO2 MASPLT
(6-7-8-91}

8oX

Example 1ll: Card deck to execute MASPLT with modified dimensions and

additional changes, Note differences from Example 10.
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