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Abstract 

Several user aid programs concerning 

the CHART D radiation-hydrodynanuc code are 

discussed. Input instructions and sample 

card decks are incluued. Both the CDC 6600 

and the PDP 10 are employed. 
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I. INTROruCTION 

The CHART D radj)?tion flow-hydrodynamic code has been described in 

two previous reports(1,2) (hereafter referred to as Rl and R2). The 

purpose of the present paper is to present several related user aid 

programs 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 detailed in limited distribution letters. 

MASPLT is an all purpose plot program. ZCHART is a small program 

employed for automatic resetting of maximum dimensions in CHP.RT D and 

MASPLT. The codes CKEOS and EOS are equatior! of state test programs. 

The zoning test program ZONER is available on the time-sharing system for 

rapid determination cf optimal zoning. The last four of these are 

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 10 programs contain built-in 

instructions and require little expla.nation. The sections in this report 

concerning these codes are mainly to point out their exis"tence. 

Anyone interested in using any of these prograrr.s should contact the 

authors for tape number, user identifications, etc. 



II • MASPLT - .AN ALL PURPOSE :'LOT PROGRAM 

JvlA.SPLT 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, 

\dth some additional input information, produces data for the SC-4020. 

nle CDC 6600 SCaRS package(3) is employed. As a result, MASPLT is subject 

to all of the quirks and limitations of SCORS. 

Movies, slides and hard-copy plots can be made. In most cases the 

input data required is much the same as vlould be' necessary to dral-! the 

graphs by hand. For example inputs define scale sizes and indicate vhether 

log or linear scales are desired. 

The types of plots produced can be divided into two general classes. 

In 'the £'irs't, t .. iO variables are plotted against each other at a fixed time. 

Stress ve:csus p05i tion is an example. In the other type, the time is a 

parameter. Examples are stress versus time at a fixed pos~tion or peak 

stress versus position. 

Insofar as the cocii!Li; is concerned, 'the forn:er type is ywch easier 

to produce since the tape dur.lps are of this form. Or..J.y one or tvlO complete 

durr.ps are required in storage to generate a complete plot. In the latter 

type the desired information :::ust be picked cut of lr.any tape dumps in 

o::-der to ,n'oduce a single plot. In this case the use!' TI'US't sup~ly a Simple 

subroutine to collect the desired data. The structure of this subroutine 

is discussed below. 

P. listing of the program is ~iven in Appendix A. Tape units 1, 2, 3, 

and 4 are data input units :':'or output produced by CHJl.RT D on units 2 or 3. 

Each unit is designed for the elitire outfJut of a CHART D run and not con-

tinuation tapes from a dngle run. For example unit 1 could contain the 
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data from the first run of a aeri.es and units 2 and 3 th~ information 

generated during restart runs. It is also possible that all units could 

have data from different problems. 

During some problems it is necessary to reac'l 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 continuation tape is 

rewound. For proper operation it is necessary to copy t.he data from tape 

to disk before execution. In general it is ahlays advisable to copy the 

tapes since more efficient use of the computer faeili ti~.s 'Hill result by 

freeing the tape drives. Example 5 in Appendix C illustrates this point. 

Units 39 and 40 are the program output units. Unit 40 is the standard 

hard-copy output unit (using the SCORS subroutine 11DCOFY). The user 

does not have to supply a physical tape but there are limitations on the 

total number of plots that can be generated in a single run in ~his manner 

(see Reference 3 and related newsletters). The user ~ust su~ply a physical 

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 a single run. TYpical 

output can be found in Section V of Rl. 

II-I. TIMEVA - A User Supplied Subroutine 

'I!1e subroutine TIIvIEVA selects the proper data for plottinG "hen 

,'rarious points on the graph correspond to different times, i.e., differen;:; 

tape dumps. An example of such a routine is included in the listin:; in 

Appendix A. This example calculation can proc1uce plots of either pee.l' 
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::: t;!'esG versus position or stress X versus time at 1'ixeo. position. The 

lJl'Ol)el' S1;':ucture of the subroutine is obvious from the example. 

1I-2. HASPT,T In!Jut Instructio!1s 

MA:3PL'I' requires 100000 (octal) cemral memory locations on the CDC 

6600 ',i th the FUN compiler. Remember tha.t the SCaRS package is employed. 

TABLE II-I. Variable Selection Code for Parame1;ers 1 and 2 on Card 1. 

N(l) ,N(2) 

t 

1 

3 
4 

,-
o 

7 

3 

1J 

11 

12 

, " -,' 

16 
17 

1,' 

20 

'/ariable 

I = zone 01' boundar,)' number 

position (zone center) 

velc.:! i ;::: (boundar:,') 

velcci;;.y (zone cenc:el') 

density 

pressure 

stress :.~ ar~ificial viscosi~~' 

s-;;res:: Y 

~t.ress Z 

Z 31,re~S c:eviatOl" 

specific en;;.ropy 

::;peeifie internal ener:::;;r 

ji:tenticn ratio 

:~loJ::en cu::~ sur:~:~ed i'roi:. 2:ron~ 
+ 

t:ass .:.:e;-'t,i"! fro::. front 

solid densi t:,' 

t 

(distention ratio x densi~y) 

1'01' plane :jeome try prcblems only 

standard u~ t 

C·" Ii. 

em 

cr./sec 

cl!/see 

eV 

;;mlcc 
, I 2 
G~lne5 C::. 

dynes! Cl:/' 

C:yneS/Cf.l"· 
~ 

d~:nes/c~~'::: 
? 

dynes/c:r.-
I ? dynes/cm-

d~'nes/cl~2 
'" dyne~/ c::.
c 

er.;s/gl!l eV 

er,:;:.I::lr. 

tap~. 

.:m/cc 



Card 1 

(1-5 ) N(l) 

(6-10) N(2) 

(11-15 ) N(3) 

(16-20) N(4) 

(21-25) N( 5) 

C 26-30) N(6) 

(31-35) 

(36-40) N(B) 

Format (1615) 

X variable code (see Table II -1). 
Not used if N(16) = 1. 

Y variable code (see Table II-I) • 
Not used if N(16) = 1. 

o for hard-copy output. 
1 for output on tape unit 39. 

o plot frequency detennined by record number 0 

1 plot frequency detennined by time inp.lts. 
See card set 8. Not used if N( 16) = 1. 

a for linear X scale. 
1 for log X 3cale. 

a for linear Y scal'e. 
1 for lOG Y scale. 

a no plot grid is shmm on graph. 
1 plot grid is sho~m on graph. 

determines number of title and The End iTames. 
If N(8) > 0, N(8) is the number of frames of each. 
If N(8) = 0, no title or The End frames. 
If -1000 s; N(8) < 0, no The End frames but -1'1(8) 

ti tIe frames. 
If N(8) < -1000, no title frames but -(NC8) + 1000) 

The End frames. 

The options with N(B) s; a are useful in making continuous 
movies from several data. tapes. 

(41-!~5) N(9) = number of fremes of each plot except the first in a 
given interval. 

(46-50) N(lO) = number of frames of the first plot in a given interval. 
This is useful in freezing thl:'; action in a movie to 
adjust to scale changes. 

(51-55) N(ll) - o. Join points 11i th lines. 

(56-60) N(12) 

(61-65) N(13) 

1. Do not join points with lines. 
2. Join paints i.rith lines ex'::cpt ecross spalls. 

o for small size frame. This must be used for movies 
or any 16 rom plot because of frame overlap. 
1 for large size frame. Plot grid is ahrays shmm. 

number of data packages in card set S. 
If N(16) a theL 0 < N(13) s; 10 
If N(16) = 1 then N(13) = a 

5 



6 

(71-T:;) N(15) 

(76-80) N(16) 

Card 2 

(1-30) 

CaN 3 

(1-::0) 

Ca;:-e. 4 

(1-30) 

Care. 5 

(1-30) 

nUlnber of plot symbols in card set 6. 
1 s; N(14) ~ 50 

in~Jll"C tape number (1,2,3, or 4). 

o for plot of variables at a given time. 
1 for a single plct of variable as a function 01' t~_:De 

or '.-lith time as a parameter. User must supply 
subroutine TI~~A. 

Format (3AIO) 

Input laoel 1 (ror fil"st:. title f:!:ame, ~hc111c1 :"e cem:'C!:!-·'2C:). 

"'~o-"'~a- r -:; ... 1 0 ) J..: _ .00 "'" \_.".-1._ 

Inpu"C label 2 (l"or fir;::c; cic;le '.:~ r-e'" .. ,-............. (') - ..... -- .j ... '-- ~ .• 

1;' ...... ~- (j-'1"1) ..L.·O..l.. ••• c::.~ .--._v 

Input:. label 3 ko;:- seccne: ~:. tle :r:ra~.e, 

- (-_'.!:..lJ) .rem-a.:; , 

T[',er~ are 1:(2.4) sets of the follo-.:ir~:; varia-cles. 
I = 1,rr(14) 

- i;3!JY(I) la.::t 
~::i "t,: L 

Variai;le e'.'e!: - 11S1)(I) '" plc·.:; syr~:~c1 (can l.e clam:) 

I!ne: IlBDY(Ii(14)) is sec. to -che 185-c poim. to be plotted. 



C6.rd 7 Forma.t (5EIO.3) 

(1-10) SCALX = a scale factor for the X variable when N(16) = o. 
SeALX :i.s usecl to change units. 
If SCALX = 0, code sets SCALX = 1. 
If N(16) = 1, SCALX can be used as an input parameter 

to TIMEVA. 

(11-20) SCALY = same as SCALX except for the Y variable. 

(21-30) DIJI.EX = 0 - for I.ffiSPLT to supply X label. 
1 - input X label in card set 8 or 9 (must be used .if 

N(16) = 1 or SCALX f a or 1). 

(31-40) DLABY = sa:ne as DLAEX except for Y label. 

(41-50) EXTR = the number of data points pairs to be read in card set 10. 

Card Set 8 

Card 8.1 

(1-10) ICY(l) 

o ::; EXTR ::; ~)O 

Present only if N(16) = o. 
There are 1'1(13) sets of these cards. 
I = l,N(13) 

Format (2l10,6E10.3) 

tape record number to start plotting wi -eh dump 
fre(.~uency lCYD(I). 
Not used if N(4) = 1. 

(11-20) lCYD(I) _. tape record frequency for plots bet,~een record 
ICY(I) and ICY(I+l). 
Not used if N(4) = 1. 

(21-30) TM(I) = time to start plotting at time intervals of TMD(I). 
Not used i.f N(4) = o. 

(31-40) TMD(I) time interval for plots between time 'IN(I) and 
'IN(I+1) • 
Not used if N(4) = O. 

(41-50) ::o.IIN(I) smallest X value to be plotted in this interval. 

(51-60) XMAX(I) largest X value to be plotted in this interval. 

(61-70) YMIN(l) same as XMIN(I) except for Y. 
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(71-80) 'Th1A:-:( I) = same as XMAX( I) except 1'or Y. 

Notes: Points outside of minilnum-maxil:1UlII ran,~e are dro,Jped. 
If N(13) > 1, plottill:r, ,,,ill start at !'irst recOl'd ;;: 
ICY(l) and stop Hhen record number> ICY(N(13)) if 
N(~·) = 0 or start at i'irst time 2 'IN(~.) and stop 
"hen time> 'IM(N(13» if N(4) = 1. In the case l:.hat 
N(13) = 1, the program ~il1 plot until the tape end 
of file. 

Card 8.2 Format (SAIO) 

Present only ir Dh~X 1 (card 7) 

(1-50) X label for this interval. 
Should be cen~ereJ. 

Cs.rd 8.3 Fonnat (5AIO) 

Present only if Dh~BY = 1 (eard 7) 

(1-50) Y label for t.his interval. 
Should be centered. 

Card Set 9 

Card 9.1 

(1-10) 

(n-20) 

(21-30) 

(31-40) 

(41-50) 

(51-60) 

(61-70) 

Blank 

Blank 

TST.ART 

TSTOP 

}].iIN(l) 

Xl'"1AX(1) 

ymH(l) 

(11-80) YNAX(l) 

-

'" 

= 

Presem; Ol"~y if H(16) 

Format (2IlO,6EIO.3) 

time ~o b,,::;in plot. 

time to s-:op plot. 

same as on ca~:cl 8.1 

sarna as on carci 3.1 

Game as on "_i:L: cl :), l -'.-

same as on card 3.1 

1. 

Note: Only tape dumps bebleen TST.!l.RT anll TSTOP are employed. 

---------.--------



Card 9.2 - S3.me as 8.2 (must be pre sent) 

Card 9.3 - same as 8.3 (must be present) 

Card set 10 Format (2E10.3) 

(1-10) 

(11-20) 

Present only if EXTR> 0 (card 7) 

There are EX'!'R sets of the following variables. 
I = 1,EXTR 

EXTRX(I) 

EXTnY(I) 

This set of variables is plotted on each frame .... d. th lines 
connecting the point.s. 

Card 11 Format (8AlO) 

. (1-80) 

Present only if N(16) = 1 

Top label for graph. Only 1-50 are used for small size frame. 

If more plots are desired, go back to ca~d 1. 

If finished, insert a blank card to stop. 
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III. CKEOS - AN EQUfWION OF STA'I'E TEST PROGRAM FOR THE CDC 6600 

The program CKEOS can be used to test both analytic and tabular 

equations of state. The maln 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 (3) and three-dimensior.al plot routine, supplied 

by D. C. Jones,(4) are employed. 

The pr-ogram call produce both one and tl~o-I'Tave Hugoniots. A high 

explosive test section is also available. The relations for both compu­

tations have been developed in a previous paper(l) and ,,'ill not be repeated 

here. 

There is no limitation on the number of independent equations of 

state that can iJe considered in a single run except that of the maximum 

number of hard-copy plots produced. (3) Ho,o/ever, because of data storage 

arrangements, tabular fonns musT. follcH any analytic ones. 

I'Then tabular data is considered, the master EOS tape must be requested 

on tape unit 12. This tape is not required ,,:hen only analytic forms are 

employed. 

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

Rl and Appendix D of R2. Example 6 in ft,ppendix C of this report 

illustrates & typical card deck. 

III-I. CKEOS Input Instructions 

CKEGS requires 170000 (octal) centl'al I:le:,;ory locations on the CDC 6600 

.lith t.he ruN compiler. Remember that the SCORS paclca£;e is employed and 

that the r:;as'cp.r EOS file HlUS t be requested on unit 12 1'01' tabular data. 



Card 1 

(1-10) I\'EOS 

(1l-20) NPI,s 

(21-30) lOVER 

T min 

T Inax 

Pmin 

P 
max 

Forma t (3110, II EIO. 3, AIO) 

EOS n'Hllher; -1 to -20 1'01' analytJ.c and > 0 for talJulm'. 
TlliE, variable has the sa"e rneE.. '"i.n[.~ aG IES, variabl~ '7, 
card 11.1 in Rl. 

nlJ.lnbel' of cons tant. dcnsj.ty plots on "ach ~rafJh (:::ee 
card 6). 
Nonna.1J,y a lar~e number 

s\.Jitch to contl'ol constant density calculations. 

> l), inpu t data on carLl::; If, ~ and 6. 

o and NEOS > 0, ta1mlar mesh pOints determine mesh. 

F>kip cal'Li::; 4, 5 and 6 

o and NEOS < 0, code sets lOVER = 1 

< 0, no con.:;tant density calculation, sl-:ip cards 4, 5 
and 6. 

minimum temperature for 3-D plot. 

maximum temperature for 3-D plot. 

mj.nimum density for 3-D plot. 

l1laximum density fer 3-D plot. 

(31-40) 

(l,1-50) 

(51 -60) 

.(61-70) 

(71-80) "'l,ny :BCD infonnation used for plot identification. 

Note: 

Card 2 

(1-10) RHG 

(11-20) THG 

If any of T, ,T ,p, or p ~ 0 r,o 3-D plo1;s 
1I11n max !lun' lnax ' 

are produced. Ii' the plot is 2enerated, a 60 Yo 60 ]:'8sh 
is used with equal leJ spacin~. 

Format (5ElO.3) 

Produces one and t',.;Q-\·lave Hw:oniots 

ini tial density for Hu.,;onio::' calcule.tion. ll'::1HG < 0, 
calculation is skipped. 

initial tewperature. 
If THG < 0, code sets YrlG 
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(~?1-30) 

Ul-1.0) 

(L.l-)O) 

Roms 

PORUS 

coms 

1ni tial dcnsi ty for t·.,o -I{[!.ve HUt~oniot. If' RORUS s: 0, 
calculation is skipped. 

elastic yield stress. 

elastic 1·lave velocity. 

Note: A single -I·jave solution is computer] u3iru . .: only MIG and 
THG. I~' the tHo-,·lave calculation is desired, RHG should 
define the init.ial soliel material density and RORUS the 
initial foalll dellsj.ty 'cOl' pm'OL\S lnaterials, Le., 

R:~S = distention ratio. 

The t"IO-'\'iave cal:::u12 t1c,n is ~ooc1 onJ.y ..t'Ol' pressures in 
excess oi' ini tial ~·ielt1. 

No plots are proJuced by chis sec~ion. 

Cm';l Sec; ::; 

(1-) ) 

(ll-?O) 

(31-), ,)) 

(!;l-';;)) 

i~juru P 

iTc,te: 

'EOH:t: 

Present only ':"01' anal:yt.ic equations of state (IillOS < 0 
on C3Td ~ I:lseJ:t the stC:!ll,ial'Ci 2.nCllyc;ic EOS c1ata <.:02'0 

set describell in r\gpen6.ix 1\ of.' R? Cl' "\ppendix I of TIL 

Pl'esen~ only if IO\TE;R > J on l:B2'c; 1. 

number 01' t.c~t. c1cnsi "ties in c2r~: Get 6. 

The next ~ ·181'ie:')le3 0.1'2 LlS2U c~~2.:.' 

e~·:IJlosi ves; 0 ~hCl"::i:c~ le2 .. 'v"e blClnt,:,. 
,'o~' testin~; hi,;h 
See 2ection X in Fl. 

initial ~e'::]ler[:.c;urcle::orc s~~:~::.; c:' DUl'n. If TORE ~ \.J, 

code setE TOiU:; '= • .)='::i~'7T:,5. 

RenE ini c;;I.21 '.!811C:i. ;.::. 

DJill lletOlla ticn veloci <;y • 

~~ ~. clic~:,ic~:!..l encr_;y r!2101..l:::~ rCl' ul1i:: :'18SS or - CtHlpman­
JOllque;; dec;on:J.tion J!J\;,:GUl'l' (:..;al:~l~ tn; variu.ble 6, 
cani l:~; .,J ill f...p!Jenllix II aI' HI). 



Carel Set 5 

Card Set 6 

Format (E20.10) 

Present only if lOVER> 0 on card 1. 

There are two possjble forms depending on N'IUP on 
card 4. 

If N'lUP > 0: input N'IUP ordered temperatures. 

If NTUP < 0, input 2 tempTratures. The code will 
put in I NTUP values bet.reen them 
equally spaced on log scale. 

Format (E20.10) 

Present only if lOVER> 0 on card 1. 

Input 1~P ordered densities. 

Insert a blank carD. to stop or retnrn to card 1 
for another EOS. 
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IV. ZCHART - A REDIMENSIONING PROGRAM 

The standard versions of CHART D and MASPLT are limited to a ma.ximum 

of' 400 and 500 zones respe.::tively. With the CDC 6600 there is sufficient 

storage available to vary the maximum anywhel'e up to about 1800 zones. 

The pro~ram ZCHART has been vlri tten to modify the necessary dimension 

statements so that other size problems can be considered ,d thout the user 

having to repunch any cards. \'lise use of this pro~ralll can increase turn 

around by decreasiTh.3 storage requi!'ements for small problems and, when 

desired, increase resolution. 

In this program the update features of the CDC 6600 e.re employed to 

generate a correction set using either card or 515;;: OU'C!1Ut.. Usin5 the 

latter option, it is possible to run ZCHART under the sa~:ie job card as 

CHART D or MASPLT. The update info11nation is 'Cransl::itted ]:"1'01:] ZCHART 

to the update processol' by a dis1;: file called IIJFILE. zxamples "( to 11 

in Appendix C illustrate the four ,!,ain lliodes c:' orC'~'r~;;ion. 

The central memory required .cO!' CHART D anc: ;,l/.E?,PLI' i'o~' various 

dililensions is shoHn in ?i';Ul'e IV -1. H01;e the.:: oc ::::1 ::u::,:~el's are SC10'.;n. 

modii'ications !,equir,,~,: 

Tl:e ZCrL~R'.l' i'ro<.:er::.:cr :.:i.( lilt !1C:; :'-" 

. " -" 

~ .... . ' ........ 



0 0 0 q 0 0 c ...oj- 0 0 '!) 
...::t iYJ rr, N C\J r-I 0 

0 

r ._u i 0 
C\J 

,.:~ 
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E-, 
c: 
Q 

0 
,:) 
0 
rl 0 

0 
C\J 

>t 

\~i 
rl 

p:: 
U) 

0 (!) 

~ s::: 
0 

[:-J 

~ '-< a 
H H 
j;2, 

\ 
g( ,-, 

fE :l 
;<:; 

8 8 
~ \ 

'J~ . 
r-I t,} 

I S :> ..:. 
H 

~ 
§ 
~ 

~ 

'"' ' .. 

L--~ ____ ~ __ ~ ____ ~ ____ ~h' ___ - __ ~ __ ~ ________ ~i.I. __ -£ ____ ~ 
.... 

.. ,,;' :~ 
,..j 
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same dimensions are to be run. 

IV -l. ZCHART Input Instruc lions 

ZCHART requires 60000 (oL:ta1) central ~llemory locations on the cre 6600 

Hith the FUN compiler. There is only onr.; input c2.rd i'or ZCfLc..RT. 

(1-5) 

(6-10) 

moximum nUl:!ber oi' =one~. 
IILu.xZOi'JE :? 100 

5"li Lch lor C10.RT D up,: a;:(;. 
Sce follo,·:in.:; co.'l-le. 

(11-15) IFLAGJ.! S1'iitch i'or l,iu.SPLT upda7.e. 
See !·ollo~·::"r:~ teble. 

The IITL.u.G optiOi1S E.re 

D. no upl~aLe 

l. IIiFILE cu-cpu"C 

· .. ·itll li::~.in_~ .. 



v. BU CKL/ CHART D 

(c 6) 
The deposition code BUCKL';' can be employed to generate ener8:Y 

source data for CHART D. The coupling formats and input details are 

t.;iven in Rl and Reference 6. The purpose of the present section is to 

demons-r.rate a method of runnin[!; both codes under a single job card. 

Example 3 in Appendix C c;ives the required control cards. 'l'he 

transfer of information from BUCI';L to CHART D is throllgh logicaJ. unit 7 

(a disk file). Under normal conditions the central memory requircmen-r.s 

are those of CHART D as EUCKL is slightly smaller. If' a ZL'HART modified 

CHART D is employed, it is required that the number of mesh points in en~r 

BUCKL material layer is !lot larger than the maximum number of zones 

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

limited to 400 mesh points. 

17 
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VI • PDP 10 TEST PROGRAMS 

TIm test programs are available for the PDP 10 time-sharing system. 

These codes are designed to quickly determine optional input parameters 

1'01' two possibly t":'oub1esome sections in CHART D. 

Both programs contain built-in input instructions. \·nlen the code 

requil'es a number, it prints a description of' the desired' quantity. The 

nota"t;ion is the same as is used in Rl and R2. Hmlever there are some 

,Jroblems. One difficult.y conrr:!on to both is the \1ora 1en;th differences 

bet\-leen c;11e PDP 10 and the CDC 6600. This forced e:nensive modification 

of some sectioYls. Iterat;ions \·;hich presented no problems on the CDC 6600 

i·:e1'e extremely difficult on the PDP 10 even in ,iouble precision. 

Boc;h aJ:e FORTNJl pro:;ral='s. 

EO!S - .!l.!~ EQuP...1::!.cn of.' S:a -.;e Tes t Pro.ira::. l'O:!: :;11e PDP 1.) 

ciescri::e,i i:1 R2. The t;<ltL:lal' :'c;~:::: is net. cc:-:~icie!·e~. I'::is code is very 



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 ANEOS package are found. 

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

Tne program ZONER is essentially the same as that section associated 

~i~h 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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PROGRAH MASPLTCINPUT,OUTPUT,TAPE1,TAPE2,TAPE3,TAFE~,TAPEJ9,TAPE~O)MAS 
C A PLOT PROGRA~ FO~ CHARTO 9/71 ~AS 

COM HON xes 0 U ,Ii (50 U ,XL C 5 D 11 , Ii l (5 D it , IS PA LL '50 l) ,H 'j 0 11 ,0 C 5011 ,F C 5 M Il~ 
lOU ,Qe50!) ,EC-;01» !SCS011 ,SXO(5011 ,SlD'SDIJ ,DRUlO(S!lll liAS 
COM~ON ISLCI S:ALX,SCAL~.SCALL HAS 
DIMENSION XXl(S01J, XXUC'5011, VYL(SOl', HU(SDl), )()((SOU, VY(SOllMAS 
DIMENSION IC'fUOl 9 ICYOClOI, TM(10), T,10(10), NIl61, NSO'f(50) MAS 
OIMENSION NSO(,O' "A~ 
LlIMENSIO"l XI1INCI0), X:1A)(CI0" YMINUO', YI1A)«101 MAS 
DIMENSION LFU3), LF'ZI31, LF'3(31, LF4(31 I1AS 
DIMENSION LLTCBI, l.SX(~', LSYC8', LLxelo,s" LUClO,s) HAS 
~IMENSION EXTRKI901, ExTRYCSOI ~AS 
DIMENSION KFR~SCZ', ANAHEIB) MAS 
EXTERNAL TASllli MAS 
NOFTH=NOFTF=KF<MS(lJ=KFRHS(ZI=O HAS 

1Q ~EAD 1140, N MAS 
IF (NC l'5J • EQ. 01 GO TO lOZ0 t'lAS 
~~INT 1170 ~A5 
PRINT 1200, n,~(I),I=l,161 f'lAS 
READ 1160, LFl ~AS 
REAQ IlbO, LF2 ~AS 
REAQ i160, LF3 MA~ 
READ 1160, LF4 MAS 
DO 20 1=1,4 MAS 
II=3·CI-l~+1 MAS 
111=11+2 MAS 

20 PRINT 1180, I,CLF1(K),K=II,III) MAS 
SWT IT::::S!oIENO::::N (sr-··_- -- .- -- --.--- - - HAS 
IF IN(8).GE.() GO TO 40 MAS 
IF IN(S)8LT.-iOOO' GO TO 30 MAS 
SWTIT=-N(S) HAS 
SWENO~O. HAS 
GO TO 40 ~A~ 

30SWTIT=0. _. ..-. -- - MAS 
SWENO=-(N(8' +10001 MAS 

~o ITOUT=40 HAS 
IF CN(3).NE.0' ITOUT=39 HI\S 
PRINT 1190, ITJUT MAS 
IF (N (14 I_~ ~ E .. _g~_.!!~ __ ~~ !:~ ____ ._ __ ....... ___ .. . ____ . ___ . .. "AS 

-··NN=NU~) I1A~, 
READ 1210, CNa~Y(II.NSO(I),I=l,NNJ HAS 
P-RINT 1220, lI,N·SDY(I),I,NSOlI),I=1 g NN' MAS 

C CENTER ANY PERIODS HAS 
00 SO I=l,NN ~AS 
IF (NSOIU .[Q.IH.' NSDCU=42 MAS 

50 CONTINut- -... "AS 
R.EAD 1150, SCA~X,SCALy,DLABx,OLABy,E)(T~ HAS 
PRINT 1070, SC~LX,SCALY,DLABX,OLAdy,ElCTR HAS 
NElCTR=EXTR HAS 
IF CSCALlC.EQ.O.1 SCALX=1. HAS 
IF (SCALY.EQ.O.) SCAlY=1. I1AS 
IF· (NU3'.LE.o,·NtiJI=1 MAS 
IF (N(1el.EQ.OI GO TO 60 "'AS 
DLA3X=DLA9Y=N(13'=1 HAS 

&u NN=N(13) HAS 

22 

2 

; L­
~ ,J 

lb 

10 
1,9 
2(1 
~1 

22 
2.1 
24 
25 
26 
27 
26 
29 
30 
31 
32 
33 
34 
35 
36 
37 
33 
39 
40 
41 
42 
43 
4~ 
itS 
46 
47 
4f! 
4~ 
5(1 
Sl 
52 
53 
54 
5S 



DO 140 l=l,NN 111lS <,b 
REdO 1230, ICy(I),IC"'O~I!.HH!),iMD(Url01HHU,JOiA)((II,YHI~(II ,1t1Ar-idS :,7 

1)(11 M~.:; =:;d 
IF (DLClB)(.EQ.O.) GO TO 70 MAS 5'3 
,EIlO 1160, (L.L.)«(!,I()~K=1,51 MAS bO 
GO TO 90 HAS 6t 

70 CALL LSORT (~!U ~lB)(t MAS bo2 
DO 80 ~=1,5 MAS ~3 

SO LLX(I,KI=lB)«(1(1 HAS 0'. 
90 IF (OLABV.E.Q.O.) GO TO 101l HAS 1)5 

REdO 1160, (lLY(I,K)~K=1,5) MAS ~b 

~O TO 120 HAS ,,7 
lOO eAa LSO~T (N(2) ,lBY~ HAS ~,tI 

00 110 1(=1,5 MAS &9 
110 LLY(I,KI=LBYCI(I MAS 70 
120 IF IN(16l.EQ.H Gll TO 13'0'" ._-.. _.-... -- rltl:, i'1 

PRINT 1250, 1,IC't(Il,I,ICYO(II,I,T~HU,I,THD(I1 MAS '12-
GO TO 1~0 HAS 73 

130 PRINT 12'70, TrHIJ,TMOCIb MAS lit 
lit\! PRINT 1260, 1,ICMIN(1I,I,XMA)(I),X,Yi'tII'HII,I,HH.:~(!),(I.LXU,IO,K=1,HAS lr;:. 

151'(LLY(l,IO,K=1.51 MAS 7'6 
IF IEXTR,) 160,1e-0,150 MAS 77 

150 READ 1080, (EXfRX(l),EltTRYCIl ,1=l,NEXTRI MAS 7tJ 
PRINT 1090, U,EXTR)(~!) ,I,E)(TRV(l),I=1,NEXTRI MAS 79 

160 IF (NN.EQ.U r::Yl21 =93000 MAS BO 
IF (N(la) .NE.O) PRINT 1050 ~1AS 61 
IF INN.Ea..l) TH(2)=1.El0 HAS b2 
IF (NN.LE.U N(131=2 HAS S3 
NN10=N(10) HAS 84 
LQ=115 ------- -- MAS se; 
IF (NPI.EIl.U L.Q=76 MAS 00 
IT:N(lS) MAS ~7 
REWIND IT HAS tid 
READ un (X(!),I=l,13' HAS d9 
PRINT 12~0, (XCI),I=1.13) ~AS 90 
ENCODE (SO,1100,ANAME)-(X(O ,I=l,i:n HAS ':11 
IF (NOFTH+NOFT::'.GT.O) CALL E)(TFlM (1) MAS 92 
IF (NUn 180,170,180 MA::; '3J 

170 N(~':N(9'=N{10'=1 HAS 94 
NOF1H=NO~TH+'i.'-----'-"-'-· --------.------------ --'--'''' -. MAS 95 
IF (NOFTti.EQ.lI CALL HDCOPY UTOUU HAS 90 
H (l1oFTH-i'l 200;1.'10,20('- - -.----.. .. HAS 97 

180 NOFTF=NOFTF+l . HAS ~B 
I~ (NOFTi:'-1! 200,190,200 HAS 99 

190 CALL ENTFLH (nOUT) MAS 100 
---(;'0- 10'21'0- MAS 101 
200 CALL ENTFLH (-lrOUT, HAS 102 
210 IF (SWTIT .lE.O.) GO To 270 HAS 0.03 

NN=SHTli MAS 10~ 
00 230 NH=l,NN HAS 105 
CALL FRAME~ (31 HAS 106 
KFR~SfITOUT-381= KFRMS1TIOUT:"'381 +1 HAS 1111 
00 Z20 ((3=1,2 MAS 108 
cn~L LINEV (80,833,973,833' HAS 109 
CfllL LINEV (80,833,80,205) HAS 110 
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CAll LINE~ (80,20S,973,2051 
~~J CCll lINEV (973,833,973,205) 

HAS 111 
HAS 112 

lvW=l~ MAS 
lJ~=9 MAS 
CALL CtiSIZII 11I/W,lI/H) t1AS 
CALL ~ITSTII (5·l~W.3,7elVH.5,TABL1V) MAS 
~~LL RITE2V (230,6S0,8tO v 3D,3,7,1,7HCHART Q,~LAST) MAS 
LJ~=LJH=j MAS 
r.CLL CHSIU IL\/WtLVH) HAS 
CALL ~ITS"rli IS·lIIWt3,?·LV~~5,TAalll1) 1'1:.:; 
~o 230 KK3=1,2 ~A5 
CALL ~ITE2V (2~S,5DO,100Q,30,1,30,1,LF1,NLASTI H~S 

~,~ CALL ~rTE2\1 12~5.~OO.1000,90.1,30,1,LF2,NLAST) M~S 
)0 260 N~=1.NN ~~S 
CALL FRA"1EII (3) ..,O.~ 

(;~~S(ITOUT-381=KFR~S'ITOUT-381~1 M'S 
JO 240 K1(3= 1,2 liAS 
;-:"~LL LINE" ({liJ,BJJ,97J!j6331 '-:t..S 
~4LL LINEJ (80,~33,dO,2051 ~AS 
CALL LINEII (60,205,973,2051 ~~~ 

?4) CALL LINEV (973,833,97~,2C5) M~S 
L"W=l~rl=2 MAS 
:.1LL CHSIU (L"IIl,LI/~1I "1~S 
CALL ~ITSTV (S·L~W+3.7el\l~.5,TAdL1"1 HAS 
)0 2Sa I=1,2 HAS 

2S0 CALL p~r~TV (80,A~AME,320.2301 MAS 
Liw=l~~~3 HAS 
CALL CH5IZ11 (U/W,LiJH) MAS 
CALL ~lTST~ {5·l~W.3,7·l~H~5,TAall~1 ~~S 
JO 260 ((3=1,2 HAS 
CClL RITE2~ (2~S.600,1000,9[,1,30,l,lF3,HLAST) HAS 

260 CALL ~ITE2V (2~S,~00,10QO,90,1,30,1,LF~,NlASTI MAS 
27~ JO 2S~ f=1,8' HAS 
2S~ LLT(I)=L3X(I)=~8Y(I'=lH HAS 

NF~AHE=O MAS 
N~K=O HAS 
IF (Nt12) .EQ.1I GO TO 2':!O "'AS 
CALL SI'IXY~ HH5)~N(61) HAS 
CALL SET"'I!.V (80,50,205,190) !'lAS 

290 IF (NU61.NE.,H GO To 980 MAS 
ICMF=O MAS 

3 ;; 0 ~ E A 0 (IT 1 ia. N Z J: • I eve L E • NC a U NT, Tl ME, X OJ Z PI, ..,' I N Z P) , ( )( ( I) , \I II I , XL ( I I 1'1 A S 
) , III ( I I , ISPA L LUI, T ( I I ,0 ( U ,F (I) , a ( I I , E ( I I , S (II • S xO ( 1 J , S ZD U) , JR A TI HAS 
ZOCI' ,I=l,NZ) HAS 

IF (EOF,ITI 310,320 HAS 
31ii PRINT 1110 /'101S 

IF (ICI'1FI 9::10 ,360,990 HA::' 
320 NCvCtE=!CYCLE HAS 

IF IICI'IF.NE.(l1 GO TO 1000 HAS 
FCVCLE=ICVCLE MAS 
IC~CLE=NCOUNT HAS 
P~INT 1120, ICrCLE,NCYCLE,TII'IE HAS 
5CALl=SCAlX HAS 
CALL SORT (N(l) ,NZP,XX' HAS 
5CAll =SCdl Y MAS 

113 
11 .. 
1 ~I; 
llb 
,;.17 
113 
::'lg 
12U 

1 Or; 
.\'-'-

llJ 
124 
12=:' 
121; 

Ild 
!.2~ 

Ur. 
Ul 
U2 
1.53 
1 j:. 

US 
136 
l.P 
138 
139 
14;) 
1'+1 
142 
1 .. ~ 
1410 
145 
~"6 
147 
1108 
14'3 
150 
151 
152 
153 
151, 
155 
lS6 
157 
LSd 
159 
16~ 

161 
162 
103 
10it 
163 



330 

~40 
350 
360 
:no 

390 

CALL SORT (N(Z'.NZP,YY' 
NZP=NZP-1 
IF (N(lI.EQ.tI GO TO 330 
IF (Ne1'.EQ.2) GO TO 330 
IF (Nel'.EQ.It' GO TO 330 
,GO TO 350 
IF (N(Z'.EQ.l) SO TO 340 
IF (Ne2).EQ.2) GO TO 340 
IF CNeZ) .EU ... , GO TO 340 
GO TO 350 
NZP=NZP+l 
IF HH!t1) 360,1030,360 
IF HU(K' 370~370,390 
TIMEU=TIr1E 
TTO=TIHE 
IF (TTO.LT.THUl1 TTO=TRTU-- --------------- ------- ---
FCYCU=FCYCLE 
NKK=l 
00 380 I=l,NZP 
KXU(I)=XXU) 
YVU(l.'=Yl'(U 
GO TO 290 

390 UI1EL=T:I"'C:U 
i IMEU=T!t1E 
FCYCL:FCYCU 
FCYCU=FCYClE 
DO 400 I=l,NZP 
XXL (IJ =UUU) 
xxuc It =XJ(I) 
YVL (1) =Hue I) 

400 YVU(I)=YYCII 
410 IF (TTOeGT 0 TlI4:U' GO TO Z90 

TIt1E=TTO 
illt-:: (TIHr-~TIME~ I HTIt1EO--TPrEU 
OL2=(TIt1EU-TIHE)/CTIHEU-TIHEL) 
00 420 1=1,NZP 
XXCIJ=DL1·XXUCI'+OLZ·XXl(IJ 

420 YY (II =OL l·VVU U1 +DL zen un 
FCYCLE=DL1 v FCV:U+OLZ·FCVCL 

--- -1;1)- TlJ 1f6l)-- --- ------- ---.-----

430 IF (NI(I(' ~1·0,440,450 
4ltO-WKK=1 - --

NIC=ICVCLE 
IF [NIC.L T. Icyun NIC=ICYC 1) 

~5D IF (NIC-IC'tCLEt 290,4&0,290 
/f6[-NF1UHE::NFRIlME+1 --

PRINT 1130, NF~IlI1E,TIHE,ICV:LE,NC~CLE,FCYClE 
ENCODE (SO,1280,LLT) TIME,FCYCLE 

47C CONTlNUE 
-NN=N(1lt) 
tlBOY (NN) =:NZP 

- . -IT(f-l+-S 0- r=T~5" 

L6X(I)=LLX(NKI(~!! 
48lJ LBY ItJ =LL''f (NKI(, U 

XL:; XI1INCNt.:K) 

HAS tbG 
MAS !b( 
HAS lfll:l 
MAS 169 
HAS !7:j 
HAS 171 
HAS 172 
MAS 173 
HA5 1 "flo 

HAS 175 
HAS 116 
~AS 177 
MAS l71$ 
MAS ~ 79 
HAS 18C! 
HAS lIH 
HAS 18? 
HAS 183 
HAS 184 
!"lAS 1~5 
HAS :.8& 
t1AS 187 
HAS lad 
~AS 16'3 
HAS 1'30 
HAS 191 
I1A~ 1,92 
HAS 193 
!'lAS 19 .. 
"" ... ~;) 195 
HAS 1'3':l 
HAS 197 
HAS 191:1 
HAS- 1'39 
MAS 200 
HAS 201 
HAS 202 
HAS 203 
HAS 20 .. 
HAS 2il5 
",AS 206 
MAS 207 
MAS 2 06 
HAS 209 
"'AS 211t 
I1AS 211 
HAS 212 
HAS 213 
HAS 21'. 
HAS 215 
I1AS 21& 
H~ 217 
HAS 211:1 
MAS 219 
HAS 22J 
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.l(R=XMAX(NKKJ HAS 221 
Y 8=Y MIN (NKKJ MAS 222 
'fT=YHAXCNI<;K' HAS 223 
IF (N (7) , 490,:'10,490 HAS 22~ 

4'lil IF (N (5) , 500,510,500 11AS 22<; 
500 D X:; 1 • HAS 22G 

NXS=-l MAS 227 
N8;;:1 MAS 22,j 
18= a MAS 22'~ 
GO TO 550 HAS 2.5:.1 

"lil DCB=20. MAS ~3! 
CALL JxDY \I (l,)(L,XR,DX,N8,I6,NX8,~C8,~LAST) I'1A~ 232 
IF (NL A ST. EQ. 11 STOP 204 MAS 2~J 
IF (A·'lS(X~1 .GT.100.) GO TO 530 HAS 2.3:. 
IF tAaS(lCLl.GT.100.) GO TO 530 I1AS 2J'.· 
IF ( XL. E!2. 0 • ) :;D TO 0;20 MAS ... ~ . ... -~ 
IF (AtlS(Xl) eLT •• lI GO TO 530 HAS ~ J ~~ 

t;20 IF (XR.El1.0.1 :;0 TO 5~0 HAS 230 
IF (A9S(X~) .GE •• U GO TO 540 MAS 2~g 

'::31) NXS=-2 HAS <:100 
'iI,O CONTINUE MAS ,~~ 1 

18= - I A:)S CIIH Mt.S 242 
0;"0 IF (N (&) ~ 700,570,560 Mt.S 2r..3 
%0 Qr: 1. HAS <'410, 

fll'r t3;-1 i~AS .?4~ 
~18= 1 HAS 2'.& 
J8=1I MAS 241 
GO TO 670 . _ .. ---- --. --

HAS 24B 
570 OC8=20. MAS 2109 

CALL OXDY \I C2,1B,YT,OV,H8,J8,NY8,DCd,NLASTJ MAS 25j 
IF , NL AS T • E Q • 11 STOP 214 HAS 251 
IF CABS(vT,.GT.I00.) GO TO "90 HAS 252 
IF (A3S>tYB) .GT.100.} GO TO 590 HAS 2503 
IF en.EU.O.} ::;0 TO 560 HAS 2SC. 
IF ( A 3S ( Y B) • LT •• 11 GO TO 5g0 MAS ;:'55 

5ao IF OT.EQ.O.I :;Cl TO 500 ~AS 25& 
IF (ABS(YTI.GE •• 11 GO TO &OU MAS 257 

590 NY8=-2 ~IAS 68 
(,00 CONTINUE MAS 259 

J8=-IAElS{J8) I1I\S 2&0 
GO TO f)70 !'lAS 261 

bl0 IF (N (5) , &20,:'30,620 r1e.s 262 
620 OX=2. HAS 263 

NX8:-1 !'lAS ZIJIo 
NS= 1 MAS 2b5 
18= 0 

-. --- - - - -
HAS 2E:6 

GO TO oltO HAS 2&7 
030 tJJ(=O. r1AS 2£::1:1 

NX8:::-1 MAS 269 
N8=S MAS 270 
18=5 HAS 271 

&40 n-···c N-n;T) ·-&5·0 ,El60 ~b-50 HAS 272 
f.:'iO OV=2. HAS 273 

NY8=-1 HAS 27ft 
1'18= 1 HAS 275 
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':.; ,', 

J6;0 
GO TO E>7~ 

DbO DY=O. 
NY8= -1 
1'18=5 
J6=5 

f, 7 0 N '" = t~ N 1 0 
NN'lO=NCClI 
'lD '130 NN:1,Nr1 
KFR"'SllTOUT-3BI:~~RMS(ITOUT-381+1 
IF INU2'J.EQ.1I GO TO 7bO 
CALL G~IJt~ (4,KL,K~,V~,~T,Dx,Oy,Nd,MB,18,J8,NX8.NV8) 
00 nBtl 1('(3=1,2 
LIJI'II;:LJtI=2 
CALL CHSIl~ (L~W,lIJH) 

CALL RITSTv i5-LVWt3,7-lIJH+S,TABL1V) 
CALL RITE2J (250,830,10~O,90,1,SO~1,LLT,NLA5TI 
CALL ~ITE2~ (LJ,1'l2.l00D,lBO,1,SO,1,LdV,NLASTI 
LVW=LIIH=2 
CALL CHSIZv (LVW.LVHI 
I; ALL ~ IT S T IJ ( ';' L \/ .. + b, 7 • L IJ H t 5 , T A ill 1') 

~dO. CALL RITE?IJ (t57,18'l,100C,90,1,SO,1,L~(.NLAST) 
IUP= fJ 
,~UI1T.:N(14J 

00 700 JJ=l,NU'IT 
!LO,,:!UP+1 
IUP=·Ntl:)y (JJI 
IF mSO(JJ) .Ea.1H I GO TO ;roo 
JO 690 I=ILOW,IUP 
II=I-IlOWH 
)(IIII=)(X(I1 

!i90 IIUII=VY(II 
CAll OFf (IIDX,\I,Xl,X~,Y9,Yll 
IF fIl.lr.ll G) TO 700 
CALL APLOTV (II,X,IJ,ltl,l,NSOI.JJ),NlASf) 

700 CONTINUE 
IF (NIUI) 7"0,710,740 

710 DO 720 I=l,NZP 
X(ll=)()(UI 

720 II(!);:YV(U 
II= NZP 
CALL OFF lII,XwV,XL,XR,YB,YTI 
IF lII.LE.1J GJ TO 740 
II 1= II-1 
00 730 K(3=1,2 
00 730 I=l,III 
II=I+l 
XS1=X l II 
)(S2=XlIII 
VS1=V(U 
YS2=\IUII 
CALL LINEV INXV(XS1),N'V(YS1),~~~(XS2).N1~(YS2)' 

73Q CONTINUE I 
740 CONTINUE 

IF (N(?) .EQ .• 11 GO TO 82C 

"':~ 
MA.5 
M:'S 
liAS 
."1"5 
P1 r, -, 
r{A. S 
1'1 !I. 5 
/'1:\:l 

H~S 

KAS 
,.AS 
r:;\S 
"A ~: 

11 .. S 
M~5 

I"IAS 
~~ A S 

n1 
c:. e~ 
<'ill 
2i)~ 

2 ~.~ 
(,;:' '. 
. - . . - . 

Z.- .! 
c·.q 
::~'l 

C:'h 
2';2 
:?'l~ 

t'l:'S 2':1(' 
:-":\:. 2 '3'; 
'1:1 S 2'l'~ 

~A5 2'31 
!"r.~ Z~d 

:1r.S 29q 
",:, S JO;) 
'iAS 3i)~ 

IH." ~"'Z 
~AS .hi] 

f'1t.S 3 L1 .. 
~:.S .30'; 
M.l.::i ju,; 
... AS .s07 
to!t.S 3".~ 
~AS J!)9 
HAS 310 
MAS 3~1 
IH.S JU 
MAS 313 
HAS 31 .. 
Mt.5 310; 
HAS 3H, 
HAS 317 
HAS .HS 
MAS 319 
MAS 320 
HAS 321 
!'lAS 322 
I'IAS 323 
!'lAS 324 
HAS 3~5 
Ht.S 326 
HAS 327 
MAS 32d 
HAS 32-3 
HAS 330 
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)J ,<,Ll K<j=l,~ 

CALL LIN;::V CtJll:'/('l:LI,NYV (l:.II,N'(IIO:~' ,tlY" (l'H I 
Colll lIN::V lPall(xQ'I,NY\/('t'~'.NJ;IIU~),tHJtTn, 
;: ALL !. r N:: \I I N,( J ( JC 1I ,N'r OJ " i J ,to; II "R I ,N Y .. ( 't'T) ) 

;-',0 C:l.lL LIN:':" l"'lI~{XLI,NYvlYd).N"'''''(L1,:H.,trTIl 
;; ij ft; d2 J 

1 •• 1) CJI~ T [tWt: 
:>,i8"1 
:UP~i1 

Nti"lT=~1( 1 .. ) 
~O IHO JJ=l,tW'lT 
[L004=tUP.t 
L~P:N'3)t [JJ) 

J0 770 I=ILG",rUp 
fl=I-ILO"·l 

~.\ J~ 

'14 :. 
'.'$ 

1'1(. '., 

in 
"!. ~~ ~~ 

, j : 

~ J.,. 
j J , 

~';".i ~jt 

)'(;.::, n'l 
~ :;.:~ ! t·t 

, ...... ~ .~ "" 

licrIJ=u:crl ":.;. ' .... 
n:) JCl,J=yvcn ,.~~ . .- •• ' 

call QFF CIl,X.V.JCL.X~,Y9.YT) ~lS I~' 

'18=1 ""'\$ .~,' 
:r~ IN(lU.ElJ.OI "'~=2 ~~-:: I-d 

IF 11I-1I aOti.180./~O "'I.S. ,'.t 
7sa M8~1 N~S 3tl 
l-:iiJ C.1Ll AIC~T3 "'H5'~NCf:d .... ,'.II, l'''6,l,-~.iOIJJ'.LI .. T.l3'.' .. ~'!,li~, ~,lil.,"';\S !:,l 

lU).,?,l(L,)(~.Z,"~.'I'T) 1'\:'') \','. 

Nll=Z I'I~S ~';~. 
BOll Co NT I~lUr: ... ':",; , ,'_ 
d11 CONTltlUE -tS ~.' 
52!) CaNT !llUE !":,$ !'>.1 

IF (tHll1.NE.i!) GO TO 1'130 ,w~S -P.-3 
IUP=O ~~$ J~~ 

e 3 J IL 0 11 = r tlP"l ':.~ ; ': ':;. 
DO 8~3 I=ILOW.~l~ ~~s J6Z 
IUP=lUP.l MAS 3~J 
Ir- HSPALL(I).~J.lI GO TO 853 ~:.s J-:. 

~~a CONTINUE ~~s ;~s 
8~O 111=0 ~~s !~~ 

DO BeO I=ILOW,IUP ~~s 3~1 
111=111+1 ~G~ ]&8 
](III'=Xl((1) MAS .H,'1 

~bl ~(IrI)=YV(I' MAS j/J 
CALL JFF (III'X'''JXL,XR,Yi,YT, MAS 371 
IF OII.LEo1l :iJ TO 630 /'lAS HZ 
!li=tlI-l /'lAS J7~ 
00 d70 1=1,111 /'lAS 3f~ 
11=1.1 ~AS J7S 
00 870 K(J~1,2 MA$ 37& 

e 71] CALL L.INE:II CNXIIIX{lI"t>:hHlll).~XII(xlil)J,Ij'Yv("'II") M'S J7T 
880 IF «IUP.L T .IIIZPJ GO TO e 3D MAS 378 
~90 CONTINUE HAS 379 

I F ( E)( T ~, 930 , B 0 , 900 !'Ill S j 8 a 
900 00 910 I=l,NExTQ !'las Jijl 

J(lIl=E)(T~)((U H,~S Jd2 
aID ,J(I)=E.J(T~Y(I' !'lAS 311j 

II=NEXTR MAS 38~ 
CALL OFF (II.~,~,XL,XR,~a.YTI HAS JoS 



r; 
c 

C 

97iJ 

gao 

lOOt> 

t fIt t • I.. f. • 1 J :-. ~ to') l Q 
Itlen-~ 
.),) 1:~ l=1.Ut 
II~I*l 

':.11 L. l 1.. t "'! J I ,.l; 0/ ( X It) I • '.l V t" t 11 1 • 'j It I ( l. ( I 11 , • N Y II ( J I : 1 , J J 
CCt/T I'i;Jr 
!' I ,it;,." q~, ll. :) _ O. G-'jQ 

NtC~lC'CL!·t('JIN~~1 
It=N(lll 
tt! UlIC ...... T.t(YIIII) (,,0 til 9tdi 
XI "ilC.ll.lC"~ ... "qll~t. I::; ~qO 
tiol;1C:tiitK_l 

-Ile-Ie, UHt'l' 
mHO~H' lJJ 
yO TO nil 
TTO~ no- TJiO 01«) 
I!':NIL'\I 
H' tTT:l.C;T.T!"I[[ItI CO TC l]~O 
tf' ITTtld.T.TH(" .. r; .... ul CC TO "'10 
14(i(=N(i("l 

TTO=T~'ko(W:1 
-niUe'lt ltll 
Gt\' TQ "'10 
NN~N~5) 

L,/ We l$ 

L""'=9 
If ISOI!SN').U:.O.I (j1J TO li. 
NN~5WENO 

CALL C>tSIZ'i II.. II"',L '/"1) 

CALL ~!TST" Io;-U,.". 3, r"'l Viii Ii-, fA.):...!. ,/1 
lFlI1J~lOHT~~ ~~O 

ilO 910 t=1,~, 
(F~~S(ITjUT-3~)=~F~MS(ITCuT-lel·l 
CALL '''41'1£11 (3) 
!)O HO (3='1,2 
CHL LINE'i (l'O,&J3,973,t.BJ 
CALL LINE'" (flO,~J3t~C.~fJljl 
C~Ll LINEII (80,20S,q73,Z051 
call LINEV (973, I'IJ.S,<j7;!, ZOS) 
CALL ~IT~2" {2g0,SDO,lGDO.~O,1,10,1,lF1.NLASTl 
etO TO \.0 
PLOT SOMETHING VE~SUS SOHET~ING tS FUNCTION OF TIHE 
U~€R M~ST SU~PLY SUSROUTINE TI~EVII 
ROO 1160, LL T 
Pl'o!INT 10-:'Og LL T 
II=O 
ICHF=l 
GO TO JO'l 
EOF 
CONT Irfi.,1E 
GO TO 10lD 
PQINT 1120, NCJ~NT,ICV(lErTIHE 
IF (TI"E.l.T. T~( 111 GO TO JOO 
II=I!+l 
CALL TI~EVA (I!,N!,NZP,ICYCLEiNCOVNT,TI~E.XX.YV) 

w' ,. -, 

'1:' S 
JoIA ~) 
~, f. 
~r.~ 

III"A~ 

t~ ; .. J 

1:' 5 
"',(.$ 

'1:'-S 
Mt.S 
... :.S 
~t.') 

~.:S 
'le.!;, 

~t~ 

,.AS 
MAS 
MI.:; 
,"IllS 
~AS 

"lAS 

HAS 
HA S 
HAS 
MAS 
I'tt.S 
~AS 
1'! . .e.S 
HAS 
MAS 
!'1AS 
I1I1S 
HAS 
MAS 
H:',:> 

~:'S 

"' .. s 
MAS 
HAS 
HAS 
MAS 
HAS 
HAS 

,. 
, :. '. 
.1'1':. 
~ "I '1 
I~J 
J .. ,n 
VIC! 
~j", 

~ C ~ 
:.oJ,;' 
.. OJ 

" ~., . , .... ... .. ...... .(.. 

... !! 
:'1 .. 
10 lo;, 

:..If ... 
"17 
',1:1 
,,:,,) 
1o~;J 

1021 
;.Z~ 

Ion 
;.2C. 

425 
.. 20 
Ion 
:.28 
.. 29 
c.3:1 
.. 31 
:.,52 
Ion 
.. .!c. 
1035 
103& 
1037 
43S 
loB 
I,C.O 

29 



r-., 

I~ (rl~c.lr.t~O(l)) GO iG 300 
111 •• J /Ii l..' = L I 

~~lIS 
'Ill S 
MJ).~ 

~AS 

N ( L 3) ::. Z 
T!1(~' =-1.. 
TT~=r~)t2)=~F~A~E=N(~)::.~K~=1 
I F' ( :J ( 1 11 • E U • "2) N ( 1 1) = 0 
'.0 TO Io7~ 

r~ ~ .~ 

'"1/l::' 

L'?'J IF (NOFirl.Ea.!) GO TO 10311 
CALI.. :~~HFL:; (-loa) 

tl ~ S 
"'!;,\S 
:"!~. ~ 

C~LL :::q~'l"'l (01 
t~.{:.: iF (NOFTF.E·.l.u) GO TO 10100 

call £.r'.rn."'1 (-39) 
.... ,~ ,-
1,),0.0::, 

u4,~ ,", 
C!lLL (''IF\.'1 (!I) 

I" , • .1 r = .. J 
1 I::. ~9 
P:U'lT 12-10, I,<FR'1S(2I,Il,<FR"ISa) 

,"lA :; 
~0SJ FJ~~AT (11,3&~ USER "luST SJPPlY SU3RJ TIN~ TIHE~A) MtS 
H,"'] ""lHr1:.T (ll:il TIMF. PLOT,II.15H TO;: .. Ad l IS ,BA10) "lc.'5 
l~~a FO~~AT [SHO SCAL(=,E1Z.5,30~.&HSCALY=, 12.5,I,~"~ DLddx=,(1~.S,3~(M'S 

l,&"JL~dY=,E1Z.~,1,7~O fXT~=,E12.SI ~~i 
! "~j F 0 ~ ~ 6T I 2 E 1 0 .31 'I A S 
le~~ FO~"'1AT (24H1 FlxEJ INPUT PLOT CU~JE,II.(,6H EXT~~(,I2,2MI=,~12.4,~!j 

15h,bHE(T{YI,I2,?rl)=,E12.~)) 1A~ 
~ \.- 1 FO~"U T (1 JAI)l ,--,1', 

1: 10 Ftl;(,~:'T (1:".1"10 EJF ON lAFF.1 '~4'~ 

l(2) FO~"IAr 121HQ T6~E REAO RE(O~D=,17.SX,&tiCrCLE=,I7tSX,5"TI"IF=,E12.M~S 
141 MAJ 

llJJ Fa~~~T C7HO F~~~E.I7,3X.5~TIME=,El1.4,~~,3~IC=,i7,4.,3HNC=,I7,~X.j~~s 
1HFC=.E12.:,) :'1.\'; 

1 l:d F 0 .:t "\ " T 'I 1 & I 5 J :-'I ,~ S 
11:;;) FOR'1H BEID.3) HAS 
l1b) FO~"t.T (~Al;)J MAS 
~P(l ~OR:'lAi !32H1 ~USPLT t. C'1~'<TO PLJT =-~)G~~Mp/,(2.(,3Al0J) Mol:, 

11:l0 FO~~AT U,SH _'dlEll,l1,h-i) IS (03:'lJ,L~I) ~IAS 
l1'lO FO~,"'1AT (1/,11:''1 OUTPUT UrHT IS,I31 MAS 
L'ilO FO~HAT (l/,1,:'rI NI.I2.2H)=,Ib!i MAS 
1:?1iI FO~I1AT (6ClS,~1.")()1 '1AS 
1?2() FOR"'1AT (lI,(,7-i fIIBO'Y(,I2,2HI=,IS,SX,It-lNSO(,I2,2r1)=,A2JI t1AS 
12jQ FORMAT (2110,&:10.3) MAS 
1240 FOR:1AT (23Hl Crlt,.,UO TAPE LABEL IS ,13A:,) MAS 
12Sa FOR~AT [11,o~ ICYI,I2,2H)=,I10,30X,S~ICYJI.12,2H)=,II0",5H TM(,HAS 

lI2,2H)~,E15.b,?~X,4'1TI1D(,I2,2H)=,c15.BJ M~S 

l?~Q FOR~AT (7M XMINI.I2,2~1=.E1S.6,2"x,SHXH~X(t12.2HJ=,E1S.d,I,'H YMHAS 
lIN(.I2,2HI=,E1S.!,21oX,S~Y'1AX!,I2,2~l=,~15.8,/,11H x LABEL (,SA1U,MAS 
21HI,I,11H Y L~BEL (,S~10,1';) ,I) MAS 

1270 FOR"IAT (11,9H TSTART=~E15.t.2b~p6HTSTJP=.E1~.dJ HAS 
1280 FORI1AT (2X,SHTI"'E=,E9.2,5x,oHCYCLE=,F'J.1) MAS 
12g0 FORH~T (II,~~H THE TOTAL NUMBER OF S~ 10020 FRAMES IN FILE,I3,3H IMAS 

lS,16) ~AS 
ENO HAS 
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' ... 1 
"",t,2 
!.1".3 
'-L, .. 

L, it ~i 
L. I..rJ 

'tl .. ? 

" .. 0 
,~ h'~ 

.. :;a 

I" 
'.' L. 

'.:, , 
.t~·cl 

~, f.J .i. 

t" '.J ~. 

'16' 
;.,oe. 
.. b9 
4 ,;) 

471 

... ;~ ~ 

-. -... ., 
.. 7S 
I.oi7 
47tj 

107'3 
40 U 
4dl 
402 
1083 
~d4 

485 
48& 
4~7 

4eld 
439 
490 
491 

.,J', . 



5 u!HI-,:.n I "liE OFF (I,X,y,)l.~~,Yj,1TI H.~ -. :, : ,~ 

JPIENSION X (U, Y I 11 .':t '~ ,~ f 

'1 = ~) " :) ., 
l., ". 

JO 1tl J= 1, I ~ r~ '.~ :, ~ ) 
T~ /'),1 J) .GT. .(~) GO YO 10 :-\;:, -' : ........ 
If (XCJ).Ll ,'<L) GO TO 10 '.il .~ • ';:t ~' 
IF IYIJ).GT.n) (,0 TO 1C 04' ~ .. ;. · ~. "\ 

IF (Y(J).LT.yaJ GO TO 10 ;l ') I " ~ · :,:,. 

M = M, 1 ~.lS -:. ~ J 
~P1t:)(CJJ Mil:; ! -
Y(MI=Y(JI "'IS .:: :.J f~ 

10 :Ot,TINUE "1- .-., ~ .: . l ,J. 
I:: H .. -

~.:o ';'~ ... 
~f.TURN ,~:. ~ :1 J ~ 
=NU .1;' :; . -
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5u ... ;-{,~un·1f. SO·H (I(,"UJI'\,AI ~Il.:i III 
( ., "'1 >i tl:., ..: ( C; Oil ." I C) {J 11 p a:.l I <; 0 1 I ,,, l (." 0 1 I , I :i i= ..t L l ( C; 0 L ~ • i I :;; 0 1 I I l" ( 'J 0 I 1 ,~ \ 'i '4 A S (J :l 

~ J ! I , III S !.l a I , : ( SO t I I S ( S U 1 I ,S' j ! r, c, 11 ,S I J , " Ii 11 I J "- '" r ! ,J ( :; e 11 ;"'f:. :. \1 ~ 
':-Oi'1H,'~ l:iLCI S:dL~,SCAL'f,S:t.LL H~S i.:i 
~UF1.·;i.O'~ Aill .H.S ':>1: 
~~:~~~-! MAS ~!~ 

.; ... (·1 (1!1,.~OI'jO,70,~Odllio130,1C;u,1711,1"Ii>llJ.~.hI12"1l1'70"qu,J1J,'H.;; I'~.s 
1]]O.3~O,J7a,~lO,~30,~501, ( ~~s ~~~ 

1.) : 0 ? ~ I = 1 , tJ U!"" ,.~ t. :; :. _ I 

.~ J t. ( 1 I == I ;:. S r .• ~ ~ 
~G Tu :'70 

!l JO .. 0 I=\,tlU!1 
I. J l ( r J :. t: ( t , 

r,J )1) :'1) I=l,NK 
'(,':(ll+LI 
[F 11St>AlL!Il.:::J.Ll R~:)(L(I) 

f:,) ~1!1:.5·()(rII+~~1 

.~C T (' :'(,0 
?J )~ ~, I=l,NUM 
tlJ ll:rl:J(!1 

:;0 Te .. 70 
91") JJ lOll i=l,NI< 

~R.=IfII+tI 
I F I I S oJ ALL' I I .:::J > 11 R~: IJ L I I ) 

1 ~ 0 A(r)=.C;·'lJrII~:<~1 

::'0 TO lobi] 
11 iJ !:I 0 tZIJ I=1,1II1I. 
l2C! A(I)~·TIII 

:;0 TO !t60 
13D !:I 0 140 I=l,NII. 
~40 A(I)=J(II 

GO TO lo€!O 
1"i 0 DO toO I=l,NK 
16D tdI)=P(II 

(;0 TO '+00 
170 )0 180 I=l,NK 
ld(] A(II=PII'-S)(DrI) 

GO TO 460 
190 )0 ZOO I=l,NI< 
700 A ~ I' =P ( I I +Q (II 

GO TO '+60 
210 00 220 I=l,NII. 
220 ~(I)=P'I)+Q(II-5XD(I) 

';0 to 460 
230 DO 240 !=l,NI< 
240 A(I)=5ICDIII 

~O TO 40ll 
<'50 ;)0 ZoO I=l,NK 
260 ACII=PIII-SlDII) 

GO TO lo60 
270 DO 260 I=l,NK 
<'30 A (! , =P II ) + S x 0 I I I +5 l!) ( I I 

GO TO '+00 
2911 DO 300 I=l,/ljp( 
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." , .,,,. 
:: ~ ~ 
',lY 
c; ) IJ 

r~~5 ,:." ~ 
~,!.S ')2-. 
,...:..:: ". t..:.:. 
f"';'" ' .. ~ ~' • .::: ; 

"''''3 c,_~ •• 

ML.5 ._.:: J 

lit. S ':i.!i:. 
"':"~ r·3: 
,~A5 I·,j~ 

:1;1.$ '; S.I 
H:'~ ',.,,j.., 
1'4:' S ~. 1'-
~t.S :.-3( 
"'0'15 :..:5.' 
~t.S 'J3i:\ 
MAS ='Yl 
I1t.S 5:'0 
MAS ;),,1 
MAS 542 
MAS <,1.,.3 
Mt.-S ?4~ 

MAS ':0 .. :. 
MAS 5100 
HAS 5,." 
HAS 5108 
HAS 549 
MilS 55\1 
Hl.S 5';.1 
MAS 5';.Z 
MAS 553 
MAS 554 
HAS 5';.5 
r1AS 556 
MAS 'j57 
MAS 550 
Mil S S 5'3 
HAS 500 
HAS 5bl 



: lhl A ( I 1 = 5 I 0 « 11 
,~O TO 't€I1l 

llJ JJ l21 l=l,NK 
3~[I AlII =5(11 

(,0 T~l .. r,il 
~,~ )0 ~~O I=l.~~ 

~:'J Ali):.:::II) 
.;~ TO 1+60 

~~] ~Q !&Q I=l,NK 
IF (J'ATIOIII •• T.1.1 )f<ATI:)(II=l. 

~&O ~(li=J~ATIO(II 

UO TO lobO 
~7a JJ .. 00 l=l,NK 

IF IISPALL(II.:~.l) GO TO 3eo 
R~=x(l·U 

,,~=~' ~ I. U 
GO TO 390 

~dJ ~~= '(L( I, 
"~=ilLllI 

190 AIII=.';.IlIIl-liJRtiJlllj-(xll'-~R' 
IF II.GT.lI A(l)=AI[)+A(I-1) 

!oo'] COIH INLIE 
GO TO loll!] 

'.LU IIR=O. 
00 't<!O I=l,NK 
R.R=)(II+lI 
IF I ISPALLI II.EO.ll R~=)(L(I' 
RR=J(I'·(X(I)-R~) 

A I I I =.5- (~R.iJRI 

JR=RR 
IF (I.GT.lI A(I1=il(l)+tdI-lI 

.. 21l CONTlrtuE 
GO TO IoflO 

1030 DO .... 0 I=1,NK 
IF 'D~nIO(I)HT.l.) ORATIOII'=l. 

1t't0 A(I)=DRATIO(II·O(II 
GO TO ,,1l0 

1050 STOP 1010 
lobO A (NUI1' =A (NK' 
-"70 CONT INUE 

IF (SCALI •• EO.l.) ~E1URN 
00 480 I=l,NUH 

480 A(I)=SCALL-AIII 
RETURN 
END 

HII.S ',u.: 
"1/1 ~ '", ~ 
~~s ='I"t. 

h ~ C; :' [J S 
,,~s ',~. 

~1 A ~ ~. :~ : 
..... s L ',j 

... ~s ',<.S 
!o l::; " i'i] 
'~:. ~ :; 71 
,~t, S P'i 

:~!\S "j' , 

'I ~::; ., • 

J,t.S -,I;) 

'1" ~ " ('j 

1':.\ S "-' I'~ 
MA~ :,/1 

~c.s L.'.'!J 
.... It'" ', ... t"t 
• ~. ~ ...J '" 

~~~ 

'1.15 
MAS 
I'I~S 

:-lAS 

~A S 
MA'i 
~A ~ 
tiAS 
HA ;) 
tHIS 
MilS 
MAS 
.,AS 
I'1t.S 
HAS 
MAS 
MAS 
l'1r.s 
HAS 
HAS 
HAS 
MAS 
1'1 AS 
HAS 
Ht. S 

-", ~ r 
L: ~ '. 
Su';. 
:;~h 
:,,~ 7 

"Bd 
51.1; 
'j~J 

:,cJ1 
.,gZ 
:'':13 
Sg,. 
5'35 
,9t> 
5'37 
596 
'j'3~ 

!'lOO 
!'l01 
602 
603 
601t 
1105 
bOb 
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C 

3.\ 

Su:lROuTI'IE LSOH Ol.LA~1 "'~,s . III 
[1 r ~ E" N'i I 0 ~ lAB ( ;; ) H " :; '.' 'j C 
GO TO 110,Z3,30.40,50,60,70,So,9G,1~O,11~,lZO,lJJJl~3,15U,lb~,llU.M~S D~g 
lt~G, tlQ,?OO,21D). K ~,f,:; bl,j 

!:1 ["r'JtlE (10 • .?:!J.LA·31 ""5 '.>11 
~Q TU 22~ ~!i ~~~ 

20 ':"'C";D~ ISO,240,\.A3) 11:'S dl 
~D Tn 2?O ~~; ~:~ 

.{) E~lOUt. I~O,:?5iJ,lA9) ~;.~ L:: 
GD Tu 4: ,~ ~l 

I. _I [r~C:D:: ,'jil,2iJu,L~BJ 
GO TO 2?O 

C'I] ENCCIE (:iO,27o,LA:!) 
(,1,; TO 2211 

~, J r:"iU1uE ,gO,..?BO,LABJ 
GO 10 220 

7J E rljCO,IC ISO,2~O,LABj 
l~ Cl TO .!20 

ciO ~NCOO:: ISO,300,lA31 
:;0 TO 2 Z 'J 

-;l] ~NCOOE (:;O;310,LAd! 
GO TO 220 

: (,0 C"':cnOE (50,1ZD,LA3! 
GC' TO 22;] 

110 ~NCDD:: /50,330.LABI 
';0 TC 220 

un E:~ICO~E /50,~40,LQ.a) 

GO TO ZZQ 
t30 ENCODE (SO.3S0,.LAB) 

GO TO 22i) 
1l.J E NC a QE IC;~, 360, L A9) 

~O TO 220 
1')0 ENCOn::: (50,310,l,Adl 

~O TO 22C1 
lviJ ENCODE (SO,380 f L491 

:;0 TO ZZO 
170 ~NCOD~ (50,3'30,LAB) 

GO TO 2Z(I 
180 ENCODE 150,1000,LA31 

GO TO 220 
1'30 ENCODE (50,lol0,LAB) 

GO TO 220 
200 ENCODE (SO,1020.LA6) 

GO TO 220 
2iil ENCODE (50,1t30,LAB) 
220 RETURN 

23(J FOR~AT ('jO~ 

240 FORriAT (50~ 

25(J FORI'1AT (SOH 
260 FORIiAT (SOH 
270 FORI'1AT (SOH 
2diJ FORMAT (SOH 
2ga FORMAT (SOH 
~OO FORMAT 150H 

ZONE NU"19ER 
POSIT ION ( C 11) 
POSIT.ION ( eM! 

VELOC!TY (eM/SEC) 
VELOCITY (CI~/5ECI 

TE"'PE~ATu~E (E\I) 
DENSITY (:;H/CC) 

;) ~ES SU~E (iJY'JES/CI'1Z) 

~",\~' 
11:'5 
pol." "J 
,·:ft.3 
'-~::' 5 
, to:i 
r .\5 
HI'.S 
:-4.1 S 
~.:\s 

:-1~<;' 

"1aS 
11'" ~ -' 
"'lAS 
.,:.s 
~':'-i 

,·'A S 
MA~ 

,.,loS 
"'A~ 
I"!AS 
a.,AS 
:1.MS 
'1 A::' 
~AS 

MAS 

HAS 
Mil:) 
HAS 
MAS 
MAS 
MAS 
MAS 
f1AS 
111::; 
MAS 
I1AS 
MAS 
MAS 
MAS 
HAS 
/"lAS 
I1A S 
MAS 
MAS 
MAS 

., 1', 

L!l 

,. ~ ':-

I. :~ ! 

• .:,~: ':1 

.,~"J 

;,;: ~. 

:J20 
',2~ 
~~,-i f; 

, :,t 

~ :i.! 
f13L. 

~) 3:~ 

~;:~ 7 

b :So 
!:> .53 
,,,101J 
1) .... .1, 

;:,<.2 
b·d 
6~ .. 
Ot.~ 

6:"S 
61+7 
6lt8 
6'49 
6'.)0 
651 
652 
653 
E:S .. 
b55 
OS6 
657 
oSd 
oS':) 
&&0 
6&1 



31J FOR"'IAT (50"; S T RE SS j( (OY4ES/CH2) HAS '; .... !. 

'211 Fil~"AT (50ti P~ESSURE • a. I JY NES/CI121 MAS r:.6,~ 

3311 FO~"'Ar (<;(]H ST:([S::; X + I] (IlYNES/CI12) !'IA:> .... ~-' "-

"t:.:) F ~~'1~T (SOH OI'VIAfJR STi(t:S5 J( (,JYNES/C·'12) Mil:' :J " 

3'):1 FO~"AT (SOli Si~ESS l (JY'4ES/CI12! "'It.S '," " ~ 

.~ t> ,] F'OR.'1I\T ~5 ali $TRESS Y ( OY'4ES/CM21 HQS ) . 
'J.7:j f':l~'1!iT (SOH LlEvIATOR STrtESS Z (L)YNES/CM2. HAS '1 .... ~\ 

JdQ FO"!'1AY :50ti £-.!HOPY (:R:;S/GI't-E~1 Ht.S :J' .. 
~qJ FOR'IlIT (SOH ENE~:;Y CE,6S/l>MI 1"1;'5 '::n 
1000 f'O~'1H CSOH o t S TErl TI ON ~ATIO ~MS L.?: 
:'111 FJRHlI.T (SOH 110MENTU'! ( B.PS) HAS ~ . ,,-~ 
Io;:'::! FO~"'IIT (SOH MASS JEPTrl CGr1) 11"':; 73 
It.hl f'OR'1AT eSOH SOLID DENSITy «(,H/eS) HAS 0710 

ENO '1~ ~ 675 
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r 
c 
r 
c 

c 

c 
c 

L 

sua~OUTINE TI~EVA (II,NZtNZ~,ICYCLE,NCuUNT.TIHE,~X,'YI ~AS 
1ETERMINES JARIABLES FeR TIHE PLQTS ~AS 
JSER M~5T suPP.y ROUTI~f Mts 
SFT XXIIII TO THE X VALUE AND Hurl TO TrtE Y I}ALUE. ,.,AS 
SCALX AND SCALY HAY BE USED FOR INPUT ~A~A~ET~RS. ~AS 
CUM '1 0 t~ X ( C; 0 11 • " ( C; 0 1 J , )( L (C; utI , oJ L ( C; 0 11 , I:; F ALL ('j 0 1 ) , T ( SO 11 ,0 ( 'j 0 l' ,I- (-: ~,~ 5 

LOll ,Q(C;Ol) ,EI,)Oll.S(SOll,SXD(C;Oll,SlO(5GlI,Df{ATIO(5011 HA:; 
D!t1Ef'.ISION XX(lI, Y'tllt H:-';, 
OATA MAXlONE/5~OI MAS 
COH~O~ ISLel S:ALX,SCALY,SCALL MAS 

~ .. .. • .. ... ...... • f'i ~ S 
IF (II. r. T • H A)( Z J N E) GO T C '" 0 
IF (SGALX.GT.O.l GO TO flO 
T~IS IS AN EXA~cLE ~HICH Q~lERHI~ES PEAK STRESS X VERSUS x 
SET SCAlX TO A NEGATIVE NUMBER FO~ THIS SET OF vARIAdLES 
P(A<=O. 
ao 20 I=l,NZ 
STRESS=P( 1) -soc Ii 
IF (ST~ESS.LE.'EA'O GO TO 20 
PEAJ(=5TRESS 
IF (ISPALL(II.EJ.OI GO TO 10 
)( X l I I I = • <; .. ( x ( I I + XL ( I I I 
GO TO 20 

1.0 O(lll=.C;'"(X(II+X(I+U) 
2J CONTINUE 

IF (PEAK-l.Eol 40,40,30 
3() n (II) =PEAK 

:;0 TO so 
40 II=I!-l 
50 CONTINUE 

KETURN 

Mr.:; 
l1i. S 
",AS .., l, ~; 
',c.s 
"lAS 
MAS 
ro:AS 
I'-i A r:~ 

HAS 
riA S 
~A::: 

MAS 
t:A S 
MAS 
HAS 
HAS 
MA5 

67':, 
f,', I 
br1 
'; 1 ~ 

!'.a:s 
fJo :. 

f:,~b 

~., do ., 
,_,!'t 
:,:)!l 

;Ag 
Cj j 

SCi 1 
G·j ~~ 
6g:( 

"'9" 
G':l:; 
~ .. Si ~ 
0'31 
t·<;k 
['''Jy 
; J CJ 

;' 0 ~ 
i02 
703 
IJ .. 
105 
7U6 

NA S (LJ7 
C THIS IS AN EXA~PlE ~H!CH PL~TS r~E ST~ESS IN A G1VEN ZONE MOS lOB 
r ~GAINST TIHE. SET SCALX Ta TrlE ZON~ NUMdER.' 

36 

oil I=SCALX 
XXCII'=TIHE 
YY (III =P(!i -SXQ( II .. .. 
~ET UR~ 
END 

.. .. .. .. .. .. .. .. .. .. 

MAS ;-'03 
HAS 71U 
MAS 11!. 
HAS 712 

.. HAS 715 
MAS 71.L, 
MAS 71~ 



JJ.PPEl'IDIX B 

ZCK~RT Fortran Listing 

FUN Coopiler Vl2rsion 
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·, J , " ,J.~·1 ;' r>HI '" r ( [NP J T , ) d T DU T , ;> J 'Jr; y , IN r [L E , T :'lD E ~ t = (;l F r L f': , T A DE? ;.> = PUNt:: Z C 4 1 
'I" 1:11 Z 

.: ' J' . S T 1 T ': i ,\J c:: T J ',<; r ~J >. il ~ r 0 A'I!" f-' A SOL T 
" 1 'n' ': 'I: III -( L, n T -; ( S I 
'\'~ ~1~r~/14:.~.10~ 71N~ ~~~~.t~H C~[ilTE~ 
' .. '!,~r,~r'r; ~:'uT:: (~I, U,IT'" (~I 
,rJ T~JT~.IJJT~/~·OI 

":<=".\(.')'I[ 
[ .' L ~ (, = 1. \J 1 p.,q \j ,; 
;:~L~~/=I. ~~lr~ upr:T£ c~~~s ON IN~JlE 

/ . :- L i'~ I 7 '. ~ U 'I : H , ! P () c. r ~ .: ~ ~ 'J 'i 
/:rL~:;I;'. "J'::>1 :.N~ ~"TTF. 0"1 ~t~~IL;:-

::-L,""'.·e_T.', LIC:;l l;:::JrJl\TE cnQ~lS 

:- c- \:- ? ~. . ~ .: •• 1;0 L r. r. c: • 1:'- L 1\ S '1 

( ., ~ ~ . LT. ; ,~ ,I i ~ :. } '" 1 ~ 'J 

" '~'!T '~. ',r,x.IFlc,:;c:.rI"L~'-:;·~ 

" ,\ ~ L " ~ • ': L ':~. (". r •• J ) 
••• T'j i , ) = ,; 
.: -; l T ~, ., ) -: •. ;~:-

r: (!"' .. t·: .... LT.OJ I'lLI1~(3)=.~ 

r : L :. ~.: = : ~ ., '.; t ! :- ~ ~ :; ': ) 
[ r;- _ ".. r:-. -: . ~ ~ • 1 • 'J ~ • Ie _ l c,c: • t J • 3' 11 uTe ( 1) = 1 
( ! = _ :. c: ': • ~ ..: • '2 • a ~. I f.' i... l ~s • ~ .J •. ~) r J 1.1 T r: ( "J • = 2 
[lrL.:\~..,._T.C' I:)l;T1C31=) 

I=L:~Y=:Q~~(!FL~~~) 

! = (!: _ ~ ~ I.: • :- ~ • t .~": Q. r C' ~ ~ G ~ • F. 1 ';j 3' ! r:' 'J r i.l ( l) = : 
i -= C! =- '- :". ~ 1.1 • = ~. ? • 1.1 ~. ! ~ L .l G ~ • E '.l • 3' r ,,! J T ~ I ( 2 ) = ? 
:;>:::,H'll ? ~ 
:::LL 7:- 0 T i·~i.x.lCUT':) 

C'L:.. :":!,,:> ('111)( .to·,JT'1J 
r~ It]JI':I!).IQUJ~ll).lE.Q' ~J TO 10 
~ 'I -~ t'" r _ = ~ t 

: ,j ~, ~ : ~.J T '. r 

,1 F-:"'·'~.T ('n>;) 

.1-i I 

!~ r~~~Ar {1~~1 Z:~Lpr ~:ln~~.IIII,l~~G ~t~lJ~E=,r~,I,~~J 

~ I. 1 .... C r:- L': -;~, = • r ~ ) 

" -' " • r _ ~.i'-1· ._.,. 

!rH 
ZC ~1 
zr.>l 
l:...t 
(':H 

lC~ 
! r.,;.; 
zen 
?:C'I 
lG~ 
7: ;~ 
ZCri 
7CH 
IC~ 

.. ' C·~ 
l '= ~~ 
Z ,--
7C ~ 

ZCH 
1:4 
-,.- u , . 
,- ... , ~ 
::Ct1 
l~: " 
Z ,:., 
:~:: ~ 

~C'1 

Zr:t-' 
n:~ 

ZSH 
Z C·l 

!f:L.M;:=.r~,lC:'" 

z:~ 
:::::~ 

ZC~ 

'. .11. '-" 



Sll~nJrTNr r:"'II;'1" [1-1t.'I.IO:.)TI' ZCi-' 4L 
C )'1 'I O~i / '"11 < I) 11 T S [ <; I :r r; ,1 4 Z 
n : " ~ '! 5 ~ :' H 1\ A 1 ( 1 '\ I. I( r =- ( I. I I () J T I "'I ) l e H .. 3 
!1 \ T A I( :: =- • '! " .. T 1\ I '" r. 0 " I L, H COl. • 4 Ii 2 2 I) 7 I Lt 'i :? 0 11 • " H.3 0 ,~ g , Lt f-lO U 5 7 • Lt t' .3 1 1 ? I Z C H .. 4 
["I \ r i, .... ,~ 11 ',I' 0'1 ? 4 • I, Y I) 'l "3" • 4'" :;, ~ , 4"':? 2 ~ " I "y 2 4 ~ 0 , 4'-i 2 4 g 4 I "H ~ c,'~ 2 , I. H 2" ,I') • 4 l r; ~ ~ c, 

:H' 1',1.,1, -t'''7-~.''~:'-~17 .I,~~,l.~ ,41~21q? ,4H100;:',I.H3U1 ~ .1,Hlllg4, 4!-4l)736, L.Hn7lC,; ,.'; 

'~l)="':~'<"l 

0< ) • 1 •• a \i.", = .) '.' ~J n 'I + L, ~ 

1\ "-I~::'I ~; ~'H""I\ l( +,,1.: 

"'J'I [?F.=4!\>:.1f1R 
.... 1 ."'\ \~ '" J ': 1 • ~ 
IJ=InJTI.(JI 
F ITJI '\~.~1J,11J 

.' r: 4 

/':H 
7:: \.~ 
c;.., 
7.';'. 
I:~ 
_~ ,:'1 

1:~ 

.'r:'1 
1~ F Ilj-2I 2G.20,SQ 
:'J IJ~:J+?IJ ~~ 

'.'. ~, 

wnTF ITJ,t~l)) 

IPITr:: (rJ.~ll]1 

t;HIC" (iJ,nOI <[JATS 
"1 In '(:1.;'.? 
0:,=:<+1 
~! ~ r T C" I I J • 1 ::; ') I 
,P!T~ (fJ.t1a1 

"!.': .. , 
ZS-4 
r:it , '-~ ..... 

31 ~~!T~ ITJ.?lO) 
'11\l(,HIl(,I'1r.~.~Al(,·~A",'1A)( i',­

I '1 A ./ • I = 1 • hI, I '1ll P • r = 1 • ':> I • (~A I • I" 1 •. ~ I I ~~ r. p. (11 t. t • I = 1 • ',I ! r, ... 
1 • ~ ;.. p , ( --1 L.. X , j = !. , ~, ,~.'\.;:'I, ~ n x .... A X l:;,. 

OJ 411 {=t.!, n .. 
IHITF (IJol701 '<~-~(KI c. ... 

41') W~ I H (I..!.~.301 :-\AX Z::H 
w~tTC" (TJ.1l01 " 1A tr. z: .. 
IPiTF (JJ.:?':iOI KOMHONu,~~MMONn,~A)( ZSI-I 
W~ I T~ (IJ.liOI ~lf:OS z:~ 

:n!T: (lJ.27~1 '.ItlNI lC:. '1AX lC ,.. 
r,') TI") '() li:'"1 

5D P,:! I flT \41) lC"i 
;>~r'H ~~o z c~; 
P~I'H ~ :. n, '<OAr" ze ... 
3J 00 <=1,17.2 z e.t 
K<=K+l Z e Ii 
PO( r rH l:,Q. KflJCKI,Kt.e(KIO ZC'"1 
P~INT 200. '1Av,'1~X.~~~,~A~,~'~.HAX leH 

50 D~HIT :220. l"IAX.I=l,F,I. (HIIP.I=1.5l. (~"'X.I=t.31."1A::>. (HAl\,I=l.?I.~A:>Z:H 
t.t1~x.I=1.~~ • ..,n~,"'A~.'1AX IC'" 

0) 70 <=1.4 ZC~ 
P~INT t~O. (E~IKI lCH 

70 P~!NT ~~O, ~A~ ZCH 
P~INT l~O, ~JAT~ zel-! 
rlr~T '~D. <J"'~DNA.(C~"'ON~.'1AX ZC~ 

P~INT lBO, N~JS ZC'" 
P'I~T ~BD, N~~rZ~.HA~ Z:'" 

~o C1~TI~JE z:~ 
I;:" IKK.::::::.lli J;l::TUR~ ZCH 
«=40·"'A~+~g?]~ z:~ 

I' (I(IC.LT.'H>7041 KK=C;57D~ Zi:t-l 
p{INT 2~G. <K.K~ lel-l 

;,7 

-, 

C" "J 
-' -
'-.' \ 

-, , 

.~ .. :"., 
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40 

~ < = I ;> .. " ~ \ ~ r, 
nl !~'O I-:l,?l 
:.; = r -: 
F {U-:'l 110,l0,1U rJ 

J ~ < ~ = .( a..: .. ;, .~:' ! 
11 "·{:'<K .. ;~~~;t 

:lJ C~!~T 3n~, IJ,~K,« 

" C 1 '; T -: \l J : 
~·-Ti.J°~J 

1 ~ q ;7;? '1 :, T 
~L.'l ::;~'"1!.r 

:-] Vl'~'1:,T 

\ ':." r) ~ '1!\ r 

r~U-t·'rJ::tH.!:::It"")' 

II '~1"I'F~T.7:~J) 
It'··~· '):: L = ~.::: • C Hr. ~ T D •• 114 , .! .... r. '"' II P T D. ,.l .. I 
( ! r,.... .. D ~ L ~ T F ,C" '\;' T:;. , A 1., , ,~H. r. Ii t. ~ T:1 •• ;'I .. I 

;CH 
lCH 
7.CH 
lCH 
,-C;H 

,:'~~ 

!:~ 

ZSH 
Ie ... 
ICH 

z r: .• 
lC ~J 
?r. H 

~l '0 

'! 7 
'~ i 
.,') 

:00 
! .J: 
: 'j;' 

1(;3 
1. :) I. 
: [J'j 

:ij? 

• ~~ F~O~fT (:~~~n~LFT~.C~~qTn •• ~41 
: • i ::-")"'.1 T (,:, t- .. [1 E L;- T E , C -i l"' T r]. , t.. L, I 

lC" :~I; 
;: r: ~~ 

., ~ ;- 1 n-l .'of 1 " X • ;> 7 H C :J M '1IJ " / '. I J fH-:::J { :' 11 or T P r ~ iJ ( • 1 4 • 'iIi) • ! Z " T ... ( .r 4 , .'1 HI. r ~ '"' ,~~>, 
1 .' 1_ ( • T!' , :: 'I) , , I • " X • ~ '-4 1 -: " H ,', ':; 10 ( • I I. , 7 HI, K Il C T ( , I 4 • g ..... 1 • I ':J p tl L!... ( • ! 4, 2 4 ..... I • r: ~ 1 C ... 
. n':L L ,)"':, 1·1:;, I:Vr:LE, ,/, r,x ';-"~'1? tilT MA ~. rc:r~ I ~~, J~~IN .r·I:OU~~T, r~HT~L~ .rli'/:'j 
~ '!, ~ 7 , \J Z ~ , ~'J ') J ~ j , ,..~ R P .... l E :;, "~f) S J ''; ~ , , I , '5 ;( , 5 L. L1 :) N;j srI o· ~ , 'J J ~ ;, n • ! C; '-: t 'J Q ~ D:: K , r'1 :: l : H 

.. V l ~ • r~:"l :: .~ P , ! ,..:> a , K"!D 4 , \l J 1./ Y ') I 7 ~ IJ 

., J 1 F l :' .~ 1\ -: : 1 x , ~ ., .,: 'j ... M ") I\; I A I .; 3 "1 iJ : :? 1 ) , ~ r ~, r [[. ( , I 4 , i -I 1 , [l.:> T:... ( , ~ 4 • !l 1-'1 • I L" Z : '"' 
t :; _ ( , i:., ? ,-) , , I , ~, x • ~ '-11'<:> H" ') F. ( , rio, 71-1) ,,: iI·::: T ( , iI" (J -I, , I ::,;. n L ~ I • II. , ;: 4 HI, :l S Z::'" 
!~~~L,)1~,:35,I:YCL~"I,~X,~~~2I~T~AK,IOT~I~,J~~IN.~:JJ~T,N~TPLS.N?l:~ 
~ ... '; ] • 'I ~ OJ. H) ~J M P , ~Jf: c ~ F S • '.I :;" ': IJ ~ • , / • f:> Y. • 1~""13 r, A r: T I () \1 , ,"1 =1 A ~ • ! ~ '.' , p~ 1(;' 0 C I: I ... ') Z r. " 
.. '1 t ~ , : '1 '] =- .1 ~ , r ~~ ~ c. , k" 0 f14 , 'J l1 u.,. ~! , l: ~ 
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APPENDIX C 

Sample Card Decks 

In 1:.hi13 section sample control card decKs 1'01' the four pro[!;rams under 

conGideril tion are iSiven. All are for the CDC 6600 SCOPE 3.3 system and 

e:!lplo;)' tk:e ElJN compiler as i"C eXists at Sandia Albuquerque. (7) These 

exa::lples are by no means the only ml'"Cl1cd s of l'unnin~; the proGrams. Ho,'lever, 

as i·:i t.h .::0 S"C codes 01' t.his -c;ype, t.h~ USE'r !::us;:; be careful to ::;.::lect the 

:lles"C er'r'icien::' :nE',nnel' to avoid \-lc.stin:; CO::lputer l'eSOUl"ces. Sp,,~cial care 

should be used ,.;ith tape drives and cer:t.ral u:e!::cl'Y. Th~~ aut.hors stron::;ly 

su:;c;est the use of ZCRAi\T 1'or the la"Cter purpose. 

For illustrat.i ve purposes i"(. is assUII:eC; t.l~at "i:re(; CDC GoJ:) tape files 

exist, The fcul" 91'o:;1'a:::s CR.~RTD, CICEOS, E\S?LT, O,nd Z-CH.:\RT a:!.'e includec; in 

al1C are cl'cered as CHARTD.. C:-V;CS, ;,1:".2 ?L'i', £: nei ::.;r;iU·.RT. Fi!lall,y, t.lle Ii Oral'j' 

of t.e.bu1ar EOS and cpacity jat.a e:ds: en l·:;·.S'mr: LOS FILL. ,:·.11 ~~ilree ere 

:h:2 last is a coded :Cile. 



CHA~TD,C~200000,T~bbi,EC~ii,MT1. N~ME ANQ BO~ 
ACCOUNT CARD. 
REQUfST,OLDPL,HI. ~RN=~ASTER UFDATE FIL~ 
UPDATE • 
RETURN,OLDPL. 
FUN,S".CO~PILE",377770. 
LGO. 
C 7-8-9' 
·co~p IL E CHART 0 
(7-8-9) 
DATA CARDS FOR C~ARTD 

(6-7-8-9) 

Example -L: Card deck to compile and execute a ;:hort problem 'vIi th CRi'.?T :C. 

No restart or EOS files are employed. 

I, 
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CHA~To,C~2aoooo,Ti~ii,EC~$b,~T2. 
ilCCOUNT CARD. 
REQUEST,CH~RTJ,~I. VRN:~ASTER lGO FILE 
~EwINO. CrlAR'r o. 
rOPYBF.CHARTO,CH~RT. 

UNLOAD,CHARTO. 
REwIND,CHART. 
~F~U[ST,EOS,HI. V~N=~ASTER ECS FILE 
RE~IN[J,E05. 

COPYCF,EOS,T~PE12~ 
U"LOAO,EOS. 
~F.WIND, TAPE1.2. 

NAME ANLJ BOX 

~EQU[ST,TAPE3,HY. ~RN=CTA~E FOR MOVIE O~HP FILE) 
REWIND,T~PE3. 

~fQUEST,TAPE10,HI. V~N=(TaPE FOR RESTART FILE) 
RErI!ND,T~Pt:l0. 
CHA~T. 

C7-a-Cj) 
OATA CARJS FOR CHA~TD 
(6-7-8-91 

E:·:r:.':::Jle '). Card decc-. to execu-ce a Ion.]; proble:!: v:i l,il Cru..RT D. Hovie, 

,.~ 



BUKCH,CH2rn00009Tl~~i:ECii$f~Tl. NA~E ANO BO~ 
ACCOUNT C/'~D. 
REQUEST,3UCKL,HI. ~RN=(8UCKL LGO FILE) 
REWIND, BUCKl. 
COLLECT,~UCKL,SCORS. 
~TT~C~,TAPE16,CROSS~. 
RE WIN 0 , UP E 1E:, • 
REOUCE,OFF. 
!3UCKl. 
UNl Oll 0, BUCKL • 
REHINO,TAPE7. 
R£OUEST;CHARTLl,HI. VK.N="'AS'It~ LGO ('HE 
RE WINO ,C"'lARTu. 
COFYBF,CHARTD,C~ART~ 
UNLoaD, CHART D. 
~EwtND,CHART • 
REQUEST,EOS,HI. V~N=1ASTER EOS FILE 
REWIND,EOs. -- -- -
COPYCF,EOS,TAPE12. 
UNLOAD,EOS. 
REWIND, HPE12. 
REOUEST~TAPE10,HI~ VRN=(TAPE FOP RESTA~T FILEi 
REWIND, rAPEl o. 
CHA~T.--

RFL\l12000. 
UNLOAD, lAPEl O. 
REQUEST,FILM,HItS. VRN=(OUTPUT FILE FOR SC-4~20J 
~EWIND,OUTPUT • 
REWIND,FILM. 
COPYcs,OUTPUT, FIL H. 
RETURN,FILM. 
C7-a-/3t 
DATA caROS FO~ aUC(L 
(7-8-9) 
OATA C&ROS FOR CHA~TD 
(6-7-8-9' 

Example 3: Card deck to execute both EUCKL and CHART D as a 5in~le job. 

File 7 contains the output data from mCKL for inpuT. ,,0 CR.A.RT D. 

I1Tote that the classified spect!"L1!1~ file is not inclucied in this 

example. 

The control ca!'ds starting '-lith RFL, 12000. are op-;;ional. 

explained in Appendix J of Rl_. this set of cards ,dll ",ave "he 

entire p:!'inted output on film. 
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~f.c.,P' T.r"I{lO(ln().T~'f.fi;'f,.MT? I\j .. Hw1f AND HOX 
"'cr(\!I~IT rClr.;·p. 

i:JF I"':.II:"<;T. "LnPL .... T. 
L) F () II F cT. T Cl P Fl. H Y • 

IIPr,ClTF. 

VPI\j=MACTfP 11PnATE F TLF 

i.'F TUOtl. rll [)PL • 
F I 11\1 • C ••• r: 0 M P ! l. F' • 

r ') I 1..- r 1 • I r.o. S (" n'-' 'i • 
i (.n. 
( 7_.:::_':') 

"'('"rwl=: 1 LF ;.' ~.SPI 1" 
( 7-.0-':1) 

If Qt.! = ( C ~ Co R T fI !) U T PUT F IL F ) 

n .l TAr t\ i..' t',.... f rHo " 1\ .;. D I T 
(<.._7 ____ <,;\ 

Lxa:::pl~ 4.: Card de:::k t.0 co:::!)ilc and e:·:ecut.e e ."hart. prablelIl 1·:i th HJl.SPLT. 

I'ape 1 ,·,·as ~roduced by CH.t:.RT D. Only herd-copy plots may be 

produced ' . .;i t.h "his e:·:a::'ple. 



HASPlT,C~100000,T$~$$,MT1. NAME AND BOX 
ACCOUNT CARD. 
REQUEST,1ASPL,HI. vRN=~~STER LGO FILE 
~EWIND,HA.SPl. 
COPYBF,HASPL,OUMMY,2. 
COPVeF,MASPL,~ASPLT. 

UNLOAO,MASPL. 
REWINO,HASFLT. 
COllECT,~ASPlTfSCO~S. 

~EQUEST,CFIlEl,~y. VRN=(CHnRTD OUTPUT FILE l' 
REl-H NO, C FILE 1 • 
COPY9F,CFIlrl,TAPE1. 
UNLOAO,CFILE1. 
~~WtND;TAPE1. 
REQUESr~CFILE2,HY. ~~N=(CHARTO OUTPUT FILE 21 
RE PI t NO, C FI l E 2 • 
COP~8F,CFILE2,TAPE2. 

UNlOAD,CFILE2. 
REWIND, UPE2. 
REQUEST,TAPE39,HI,S. ~~N=(OUT~UT FILE FO~ SC-~020) 
~EWIND,TL\PE3g. 

i'tA SPl T. 
(7-8-91 
OAT~ CARaS FO~ 1ASPLT 
~6--1-8-g, 

Example 5: Card deck to execute a long problem '·lith 14fl.SPLT. CFILEl 

and CFILE2 "\·le:oe produced by CHART D. This deck could be 

used to produce a movie. 
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CKFOS,CM170000.T~£~$.~Tl. NA~E AND BOX 
ACCOUNT CA~D. 

~EQUEST,CKEOST,HI. V~N=~ASTER LGO FILE 
REwIND,C'<F.aST. 
CQF,(~F,C<EOST ,QUMt1Y. 
COPVBF,C<EOST,CKEOS, 
UNlLlAD,C<EOST. 
~EWIND,CI<EOS. 

COLLF.CT,CK[OS,SCO~S. 

REQUEST,F.OS.HI. ~R~=~ASTER EOS FILE 
~E",INO,EJS. 

COPYCF,EJS,TAPF.12. 
RETURN,EOS. 
R.nH~D, T~f'E 12. 
CK[OS. 
(7'-:>-';11 

.6 1 iI 0 
2.7 O. 

-~ 6 4 ALUMINU~ 
-70 10 O. 

0.025677:3:; 
2000. 
0.0027 
0.02 7 
ft 1 " .. 
0.27 
0.54 
1.6 
2.t6 
2.7 
5.4 
13,,5 
(BlllNI{ CARD' 
(6-7-6-9) 

10.C25E>7785 
2. 5.ES 

O. a • 

100. 
4.2E5 

II • 

0.001 

Example 6: (;8l'U ded: ""Co e:':ecute CKEes. The inpL;c dace; ',-:oulci produce 

0utput similar 1'.() tL:at in Seccicn V of Rl and ,~p?endix D 

of R2. The masce!' 1::0S ~"ile is requi!'ed onl~' if tabular 

data is considered. 
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lCHART,CMbOUOO,T100,MT1. N~HE AND BOX 
ACCOUNT CA~D. 
REQUEST,Z,Hlo V~N=~ASTER LGO FILE 
REWIND,Z. 
COPYBF,Z,DUHMV,3. 
COPYBr,Z,ZCHART. 
~ETURN,Z. 

REWIND, ZCH~RT. 
ZCHART. 
0'-8-9' 
DATA CARD FUR lC~ART 
(6-7-8-9) 

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

MASPLT. 

IFLAGC = 0, ±2 

IFLAGj\~ = 0, ±2 

',I 
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NEWUP,CM60000,Tl0Q,MT2. NlI.~E lINiJ 80 J( 

ACCOUNT C~RO. 

REaUEST,OLDPL,HI. 
~EaUEST,~EWPL,~I. 
upon E. 
FUN,S",COMPILE. 
LGO. 
UPDATE,I=INFILE,N. 
(7-8-91 
·COMPILE ZCHt.KT 
(7-8-9) 
DATA CARD FOR ZCHA~T 
(6-7-6-9' 

VRN=~ASTER UFOATE FILE 
VRN=(T~PE FOR NEW UPDATE FILE) 

E:w.lUJ)le oS: Card deck to generate a ne,,! update file containing CHART D 

ar:d r-1.ASPLT vi th :;;odified c1imensions. 

IFLAGC = ±l 

IFLAGf.'1 = ±l 



CHARTD,C~$~$~$i.Ti!~i,ECii~,MT~, NAHE ~NO BOK 
ACCOUNT CARD. 
REQUEST,OLJFL,HI. VRN=~ASTER UFD~TE FILE 
UPDATE. 
FUN,S",COMPILE. 
RED~Ct,OFF. 

LGO. 
UP D ATE, I = IN FILE. 
UNLOAO,OLOPL. • 
FUN,S",COMPILE"CHA~T,377770. 
~EWIND,CHART. 

REQUEST,SAvE,HI. VRN=(TAPE FO~ NEw lGO FILE' 
Q.EWIND,SAVE. 
COPYBF,CHART,SAV~. 
UNlOAQ,SAVE. 
qEWrND,CfiA~T. 
~fQUEST TAP~~ FOR CHARTO HeRE 
CHART. 
(7-8-9) 
"COMPILE ZCHA,H 
(7-8-13' 
DATA CARJ FO~ lCrlA~T 
(7··~-gt 

DATA CAROS FO~ C~A~TO 
(6-7-8-91 

Example 9: Card deck to execute CHART D ,1ith modified dimensions. I.GO 

file is saved. 

IFLAGC == ±l, ±3 

IFLAGM == 0, ±2 
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HASPLTtC~I~li~~,T~~$i,MTf. 
ACCOUNT CARD. 

NA~E A~O aOJ( 

REQU:ST,OLDPL,HI. 
UPOllT E. 
REOUCE,OFF. 

~RN=~ASTER UFDATE FILE 

FUN,G, "COMPILE. 
l/POHF,I=INFILE. 
UNLOA D, OL DPL. 
~EI'HNn,LGO. 

~UN,S,,~COHprLE. 

COLLECT,LGO,SCO~S. 

REnUEST rAPES FO~ ~ASPLT HE~E 
LGO. 
(7-13-9) 
·CO.'1PILE ZCHAR.T 
(7-a-Cj) 
QATA CA~J FO~ ZC~A~T 
(1-,~-9) 

OATA CA~OS FG~ ~~SPLT 
(6-7 -8 -91 

Exar.m1e 10: Card deck to execute !·'ll'"SPLT "ld.:;11 ::,odified dil;i-:=DSioDS. 

IFIJ\GC "' 0, =2 

IFLAGl·l = ::1, =3 



HASPLT,C~ii~iii,T$iil,MT1. NAM~ AND BOX 
ACCOUNT CA~D. 

REOUfST,OLOPL,HI. VRN=~ASTE~ UFOATE FILE 
UPDATE. 
REDUCE , OFF. 
FUN,G",CO~PIL£. 
UPol!, T E. 
UNLOAO,OLDPL. 
~E\o/INDtU:;O. 

FUN.S",COMPILE. 
COLLECT,LuO,SCORS. 
REourST rAPES FO~ ~AS?LT HERE 
LGO. 
( 7-~-9) 
~r.D'IPILE ZCHART 
(7-8- 11) 
DATA CAR) FOR ZCHART 
(7-8-g, 
"READ INFILE 
ADO ADDITIONA~ CO~~ECTIO~S TO MA~FLT HF~E 
( 7-6-9) 
DATA CARas FO~ ~ASPLT 
(EI-7-8-gt 

Example 11: Card deck to execute IvlASPLT vli th modified dimensions and 

additional changes. Note differences from Example 10. 
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