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CATHARE is an advanced safety analysis code developed at the Nuclear
Research Center of Grenoble in France. The code simulates thermohydrau-
lic phenomena involved in loss of coolant accidents in pressurized water
reactors. The code has been introduced into JAERI as a part of the
technical exchange between the JAERI ROSA-IV Program and the French
BETHSY-CATHARE Program. The code was delivered in the form of 23 files
containing 115,000 statements in total. A large part of CATHARE code
has been written in an extended Fortran language 'Esope' which is mainly
used for managing dynamic memory allocation. The JAERI version is
created from the IBM version which has been used on Amdhal computer at
ISPRA. Some modifications are required in order to implement the CATHARE
code at JAERI because of difference in softwares. In this report, the
overview of the code structure, the JAERI usage, the implementation
method, the error correction method, the problems special to install the
code in JAERI, and the distribution of computing time are described.
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1. Introduction

CATHARE is an advanced safety code which was developed at the
Nuclear Research Center in Grenoble of the French Commissariant a
1'Energie Atomique (CEA) by a joint team formed by CEA, EDF, with the
participation of FRAMATOME. The code simulates thermohydraulic phenomena
involved in loss of coolant accidents in pressurized water reactors.
CATHARE code represents water-steam two-phase flow by a one-dimensional
two phase, six equation model using thé staggered mesh method. For
transient calculation, a fully implicit finite deference scheme is adopted.

The code was introduced into JAERI as a part of the technical ex-
change between the JAERI ROSE-IV Program and the French BETHSY-CATHARE
Program. The code was delivered in the form of 23 files in total, 12 _
files containing about 80000 statements of the CATHARE code, and 11 files
about 35000 statements of graphic software. A large part of CATHARE code
was written in a special language 'Esope'. The Esope is an extended
Fortran language which is mainly used for managing dynamic memory
allocation,

The JAERI version is created from an IBM version which was used on
Amdhal computer at ISPRA. The guide for installing the CATHARE code at
JAERI(Z) was provided by the CATHARE team of CEA Grenoble. The implemen-
tation method at JAERI basically depends on the guide., The hardware of
the Amdahl computer is 100% compatible with FACOM M-series computer used
at JAERI, but ISPRA uses IBM Fortran and IBM MVS operating system.
Therefore, a small difference is found in software. Modifications were
also required for the graphic software depending on the graphic terminals
in use,

As for the graphics we newly added a means to draw the graphs on a
laser printer, like those available for the RELAP5 and TRAC codes.

In Chapter 2, the program structure overview is described. Im
Chapters 3 and 4, how to use the CATHARE code and the graphic systems
are described, respectively, from user's point of view. In Chapters 5
and 6, the implementation methods used for the CATHARE code and its
graphics on JAERI computers are described, respectively. 1In Chapter 7,
the problems special to the implementation on FACOM M-380 in JAERI is
given. And in Chapter 8, the modification method of CATHARE code is
given in preparation for updatting in the future and in Chapter 9 the

computing time distribution over the CATHARE subroutines are shown.
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The wuser can know how to use the CATHARE code by reading from
Chapters 1 through 4. The rest describes on the implementation of
CATHARE at JAERT.

*%% Most of the documents of CATHARE code are presently written in
French., Inframe of the ROSA-IV/BETHSY-CATHARE agreement, a French
research staff is resident at JAERI Tokai and can provide help
to go through the difficulties of the French language. In fact,
he helped us in the translation from French to English in needs,
and what is more, he helped us in the validation of the computed

results,
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2, Program Structure of CATHARE Code and Its Graphic Software

2.1 CATHARE Code and the Programs Associated to Tt
The CATHARE code is written so that it can be run on different
computers, presently CRAY, IBM, SEL, VAX, and CDC,( Therefore, some of
the program statements are selective to the computer in use.
The CATHARE code is a code system which consists of several parts.
The overview of the system flow is shown in Fig. 2.1. The file names
and the contents are shown in Table 2.1. The use of some file is option-
al to implement at JAERI.
The CATHARE code is constructed from the following four parts which
are used in a form of library type load module
* GEMAT library mainly for managing memory,
* SYSTEM library for connecting the calculational modules and for
controlling the over all calculation,
* MODULE library for calculating the system components,
* GRILLE library for treating the physical model,
and from ‘the following mathematical libraries
* GEMAT library written in the IBM assembler language to manage the
use of memory, _
* mathematical functions (corresponding to FACOM SSL and JSSL at
JAERT) and some system functions,
+ IMSL library commercially sold of which only LEQT1B is used,
* LINPACK library developed in ANL of which only SGEFA and
SGESL are -used,
Among the programs above, Esope precompiler itself, GEMAT and
SYSTEM are written in Esope. The programs written in Esope must be

translated into Fortran by using the Esope precompiler,

Subroutines written Esope Subroutines written
in Esope source => Precompiler =>  1in Fortran source

The input data file JAPTEST:DATA has a special feature., Each
of CATHARE data in the file consists of 2 blocks. One is the input
data itself and another is the main program of CATHARE code. The

main program is to control the calculational flow of CATHARE, - steady
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state, stabilizing transient, transient and so on. The main program
happens to be written in Esope. The input data list of a sample problem
CANONGB is shown in Fig. 2.2, where the lines from beginning to GO+IBM
are input data and the rest are main routine, The CANONGB simulates the
experiment of horizontal pipe with a large break. |

In order to run the CATHARE code, the following software tools
(load modules) are necessary (see Fig. 2.1) :

+ ESOP precompller for translating the subroutines written
in Esope into Fortran,

* SUITE postprocessor for the Esope precompiler, which is used
for dividing a long Fortran statement into more than
two statements. Because the translated subroutine
from Esope happens to have the statement with more
than 20 continuation lines,

* CREE separator used for separating the data module into
2 blocks ; input data file and main program file

‘ written in Esope or Fortran,

» CATHARE load module for CATHARE code.

2.2 Graphic Software

Two kinds of graphic softwares were provided by CEA. One is so
called as classical graphics for line plotting, which is available on
TEK411X and TEK4014 (Tektronix), and IBM 3279. Another is a colour .
graphics se called as DESSIN. The DESSIN is designed for TEK4118 and
in a smaller extent for TEK411X and IBM 3279, The DESSIN is used in
conversational mode.

The classical graphics has been implemented at JAERI, presently on
TEK4014 and TEK4115 (Fig. 2.1). There are two steps for drawing the
graphs in classgical graphicé. The first step is named TRACE to generate
the intermediate graphical language (LGI) from the results of CATHARE
code. The second one is to plot the graphs on a graphic terminal.
Graphic output on a laser printer in batch mode is newly developed at
JAERT, where the graphs can be obtaiﬁed in one step without LGI genera-
tion.

We tested the colour graphics on TEK411l4 for the calculational
results of a sample problem CANONGB. We tried a simple drawing. It is
very difficult for us to test the full facilities of DESSIN because we

have not sufficient knowledge of thermohydraulic calculations. The
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advanced colour graphics on TEK4118 also was not tested because we have
no such terminal., There are also two steps in colour graphics. The
first step is EXTRACT which extracts a reduced graphic data TOPQ from
the results of CATHARE code. The second step is DESSIN which draws

graphs in conversational mode.
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Table 2.1 Files delivered from CEA Grenoble to JAFRI
(Based on Amdahl Version of ISPRA)
No. Original Number of Contents
File name statements
1. JAERITRA.ESOPE 10548 Precpmpiler written in Esope language

2. JAFRITRA .FORT77 12373 Precompiler written in Fortran,

translated from JAERITRA.ESOPE

3. JAERIGEM. ESCPE 7806 GEMAT in Esope language + Some

subroutines in IBM assembler, used for
managing the memory

4. JAERIGEM.FORT77 B500 GEMAT written in Fortran, translated

from JAERIGEM.ESOPE

5. JAERISYS.ESOPE 23744 SYSTEM written in Esope

6. JAERISYS.FORTF7 3783t SYSTEM written in Fortran,

translated from JAERISYS.ESCOPE
7. JAERIMOD.FORTY7 25038 Calculational MODULE written in
Fortran

8. JAERIGRI .FORT77 6912 GRILLE written in Fortran for

physical models

9. JAERILOG.FORT77 19113 Routines in Fortran for free format

input, separator, etc,

10. JAPTEST.DATAT7 ATTT Data {input data and main program)

7 kinds od data are stored '

11. JAERIINC.FORT77 691 Library of segments (INCLUDE file)

12. JAERIPRO.CLIST 352 Procedures and JCL

13. CATB.CNIL 59 JCL. for generation of TATB, IFINC,
etc. MVSTKB is used for IFINC.

14, CATB.CLIST 1080 TSS command procedures for generation
of DESSIN and in order to use them

15, CATB.FORTT7 185 IFINC to treat with %IF and %INC,and
NCAL {(not used)

16. CATTEXT.ASM 1023 Subroutines written in IBM assembler
for TEKTRONIX I/0 (ADEIN, ADEOUT),
dynamic allocation, etc.

17, CATB.DATA 68 Sample data for the classical graphics

18. DESSIN.FORTTY7 10347 Colour graphics _ It must be treated by
by IFINC before compilation

19. CATEDIT.ESOPE 6922 Programs allowing plots on a terminal
from the LGI generated by TATB

20, CATTEKT.FORT77 1735 Subroutines used by DESSIN in order to
make command to T4115H

21. CATTRACE.FORTT?7 Tio6 Classical graphics; for generating LGI

o ' from CATHARE results
22. CATTATB.FORTY7 817 Graphic library developed in CISI Co.

Some modifications are made on above files due to JAERI implementation

and version-up.

The directory lists of the files are in Appendix B,
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==== TS0 FOREGROUND HARDLOPY ===»

DSNAME=ZCY3. JAPTEST.DATA {CANDNGE )
c 0000
E JEU DE DOMNEES ZOMPLET POUR TOS . gggg
L DATE DE CREATION 14712784 GGa0
L DATE DE MISE A JOUR : 12/04/85 Dogo
£ SITE : BRE . [efele]]
'C AUTEUR : Q000
c 0000
c---I--III---.""l-II-I--I---IIIII’---'IIIIIII Dooo
C_EXPERIENCE CANDON HORIZONTAL GROSSE BRECHE * Qooo
C.lll--’.‘.".'.'-'--ll--ll.llllﬂl-'--.l.l---l; ooon
[ 0000
C DEPRESSURISATION ADIABIATIDUE D°UNE CAPACITE {YLINDRIQUE WORIZONTALE 0CQD
E ACCIDENT DE TYPE GROSSE BRECHE gggg
c DIAMETRE DE BRECHE = 0.1023 ™ 0000
E--I--.“.-'.-II-II'----Ill....-'---'..-ll-I-l-l. L L ) .I-'IIII-.I-----I.IIUggg
C ESSA] REFERENCE . L * D - = ___"0000
c-llI..IS'I-IIIII’--IIIll..“."‘--lll'l.--.-l.l'l....-.--l-I’l-l.'.-.-.Inonn
C PRESSION INITIALE *  3.2EH = 3.2E6 * =, *0000
C TEMP LIQUINE IMITIALE * 230.0 * 200.0 * = =*0000
C DUREE EXPERIEMCE = .7 = 0.8 » - O
c--;-----x-xc--:.--ns-.a-----------.---a.-a-a-------------------:---a-nn-uoun
% S [e]0]e]
C OVARL! STANDARD . 0Oo
{ “s¢ssaazizxuzaya 000
[ 0002
C INTRCDUIRE P ET TLIQ INITIALE EN DUATRIEME PARTIE 000
C INTRQDUIRE TMAX DANS LE CALCUL DU TRANSITOIRE 1]als]
E YERIFIER LES FREQUENCES D' IMPRESSIDN ggg
€ . 008
E YERSION CATHARE UTILISEE : CATHARE 1, VERSIDN 1 OU 1.1, REY 2 QU REY 388%
£ 000
E POINTS DE REPRISE POSSIRLES (MNUMERD LOSIOUE §5) ggg.
c 0002
C PERMANENT 0GC2
C TRANSITOIRE STABILISE . 0002
C FIN DU TRANSITQIRE 0002
I+ oca
T oo
:I.-..l".l--..--l--.l.-"---.---..I--I-l--“.-.--‘l“'l..'-"...-l----ancu
L 0007
g PREMIERE PARTIE : DEFINITION DE LA TOPOLDGIE DU CIRCUIT gggi
cl.l--It--lt-:------na-stt------s---'--------u.--.'----llcsnclnncsttt---UDDZ
c ' 0002
TOPGS=3 ooo2
ENTRE BORGME T A AVAL DUVERT 00C2
Canal  Tuyay HYDRD Z & AMONT B AVAL HEX] 0032
BRECHE CL4 T B AMONT QUYERT 0002

0092

-t.-----p---a-.'-------a-----:--a-----lt-_--------|-r-------nttvf-----lsgocz

(g1}

Fig. 2.2 Input data list of a sample problem CANCNGB (1)
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¢
E DEUXIEME PARTIE : DEFINITION DE L& GEOMETRIE DU CIRCUIT ggg
T . -
¢
GEDM= 888
CANAL 2 000
0. 8.219419E-3  3.213B49E-1 1.023E-1 [ole]53
5 42389 B.219448E-3 3.513848E-1 1 D53E. ) 096
C--u;.c--.---lt------.x'n----u---------las-------ll------lt:----l-t.--.-:ggg
£
E TROISTEME PARTIE : DEFINITIDN DU MAILLAGE DES ELEMENTS ggg
C-‘l"...--.---l‘.---.I‘---lll--.l'I.ll...-...l.-l.‘-'.-'-‘.-.l.-‘-l.‘.'ggg
¢
E MATLLAGE ACAPTE A LA COMPARAISON MESURES-CALCUL ggg
Qgo
£ 066
£ LES SOTES DES POINTS DE MESURES DE PRESSTON £T DE TAUX DE
E CDRRESPONDENT & CELLES DE NOEUDS SCALAIRES{NS) vioe ggg
E COTES DE MESURES : ggg
g PRESTTO Do.5insy 1.abRies) 1oehBonsy 2 653 3.BB8HS B2
B . . . . NS .B N
L TAUX DE YIDE ALFA } { ! BS¢ ! ggg
£ W { 1.802(n8) 00g
g 003
C Q00
MAJL> Qoo
LANAL 37 Qoo
QUIDI £.BDO G. FROT Q. 3 [+]4]4]
Quinl 9.360 0. FROT O. 2 0ao
oeipl 9.170 0. FROT O. 1 [s]e]0]
LUIBI D. 18 Q. FROT 0. 1 o] 0]4)
GuInl 028 g FRDT 0. : 800
QUIDI D.14 0. FRDT ©. 1 000
QUIDI 1,048 0 FRAT O B 000
guipl o785 0. FROT 0 £ 000
EQUTDI 0. 320 0. FROT 0. 3 Q00
EQUID] 0. 100 0. FROT ©. 1 [oJa]+]
QUILT D.0B4 0. FRDT D, 1 a]als}
Qulnl D.ov0 Q. FRDT G. 1 0o
QuIDl 0.D7651 0. EROT O. 1 o0g
Qulbl 0.D6625 0. FROT 0. 1 [41e]4]
EQUIDI {.0552) 0. FROT 0. i 000
QUIDPT C.04601 0. FROT O. 1 [sla]n}
DUIDI 0.03834 0. FROT DO. 1 [+ 1a]]
oulIb] 9.03195 Q. FROT 0. 1 200
GUID] D.DZ662 Q. FRODT 0. 1 000
Quipi 0.02z148 0. FROT 0. )] [a]¢ 1]
QUIDI D.D1849 0. FRDT 0, 1 000
QUIDI 0.D1541 0. FROT 0. 1 0ap
QUIDI D.D1284 0. FROT 0. 1 [s[a]¥]
QuIBI B.81670 0 FROT 0. 3 pog
E001DT O 00BE? 0. FROT 0. 1 006
EQUID] 000741 9. FROT b 1 0005
EOUID] 0.00618 O FROT § 1 00g
EQUIBT 0.00516 0. FROT D. 1 000
EQUID! 0. CD43D o] FROT D* 1
EQUIDI 0.0C358 ] FROT © 1
EQUIDT 0.0D288 0 FROT D 1
EQUIDT ©, 00348 H FROT 0 i
QUILT 0.00207 0 FRDT © 1
QuUIL) ©.00173 0 FROT 1
QUID] 0.00144 7] FRDT @ 1
oUID] 0.09120 0 FRDT O 1
Quibl D.00100 1] FRDT 0 1
-"---...'-'II..--’"..!-----...-.."'Il.------.-.-I'.'-..---..--.-.--I
QUATRIEME PARTIE : DEFINTTION DU REGIME PERMANENT

[pixisislp . yis]

GRORE = D PARAM )
1 4 3.26+6 TLIQ 230.0 HVSAT 1.E-5 1.E-§ 1.E-B
EHTRE CANAL BRECHE

fafalalolda ittt s gl [~ lelalelale o lel]

OO0oOH0000000000000000000000000000000

Input data

Ell"..lllIIlllllk.-"lll.llIII.Iltl.'lI.lll.lll...l"lll..l-l.‘llkt.".
¢
C CINOUIEME PARTIE : DEFINITION DES SDRTIES( GRAPHIDVE . LISTING H
Ell!l-,-lIIIIII;I[I.Il.-'lllIIIIllklltl"IIIllll-lllllt"'l.ll".!lll."
[+
INPR1 =3
PERIODE TOUS 2
c PERIDDE XJDMCTX 1
TRACE TOUS 1
C IMPRIME =11
IMPRZ =3
PERIODE TOUS ~D.0d
[ PERIDDE XJONCTX 1
- TRACE TOUS 1 000
IMPRIME =11 000
c 000
c...'l..lllll..t-lll..lll..llllUIIIIIIIUIIlll‘--lll.llll'.'..lt.'..IIIIIDDO
¢ ' 000
GO. IBM - 4]s11]
C 060
EIIIUUIII-IIIl.lll'l"lll...!l.ltl.Illll.l.![tll".'ll'lIII.II.I..S....Iggg
C SIXIEME PARTIE : DERDULEMENT DU CaiCUL Dﬂg
g‘.".ll...lli-.IIIlll'lllltltl'.IIIIII'IIIll‘-'llllIIIlIlt..I;IIlIIIIIIggD
C [a]a]i]
& VARIABLE LOGIQUE DE COWTROLE DES IMPRESS1ONS oog
LOGICAL NLNOD . [e]ili]
c 00
NLNDD =  TRUE. 000
¢ - 000
cl'l-IIIIU-'ll-llIllIil..l.l.'..ll--I.lll.-‘II IIIIIIB'-IIIII-IIIIII-IIIDDD
C 1.2 ACOUISITIONS DIVERSES {00
CIIBS IllIIll.!lII"IllllllIlll.llt-‘Illlll'lllll"ll.'!.lllt'-.ll.l."lﬂoo
¢ CALL REDINF(,1) 8o
|
¢ . Lt

Main program

Fig. 2.2 Input data list of a sample problem CANONGR (2)
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ACOUISITION DE LA TOPOLOGIE( ET IMPRESSION )

3 Do
CALL TOPDLU(TOPOS) 8693
CALL TOPD 6ogs
: 3
¢ ACOUISITION DE LA GEOMETRIE( ET IMPRESSION ) il
’ CALL GEDMLU(BEDM) food
Call GEOMDI foos
. 004
{ ACOUISITION DU MALLLAGE  ( ET IMPRESSIDN ) oo
" CALL MAILLU(MAIL) bob4
. Call MAILE] oo
’ n‘
% ACOUISITION DES DONNEES DU REGIME PERMANENT gaod
: CALL CIRELU{ORBRE) 258
. 4
2 INITIALISATION MEMDIRES HEH
; £ALL GOSEG pogs
% ACOUISTTION DES FREGUENCES DE SORTIE boos
. CALL MODIF(IWPR1) 8oas
. 4
% LABEL DE STOCKAGE o004
‘_’ HLAB = O 3”“‘
- 4
;...,.,.---sx---skk---v--------s:----|..--uu----n--:ut--vux--na- Ono
v 2.} ClLCUL DU REGJME PERMANENT TrEmEEEERO004
preful St s s e e e ea 0004
" CALL GOPERM ooes
C STOCKAGE DU PERMANENT 0004
TEMPS = 0. o004
. o C T a - 9884
one cltEBhcreditor, s

M .
: §.DT,55, NLAE) 9004
€ 3.) CALCUL DU BECINE TRANSITOIRE DIT STABILISE T Aot
L smu ELL8s EEZEEE SECOMDES , LE TEMPS DE TRANSITOIRE REEL 0g0d
g..........,...,........................................................Uog}
TEMPS=0. poas
. ats 8004
. CALL BOTRAK(TEMPS,DT) S0
C STOGKAGE DU TRANSITOIRE STABLLISE by
MLAB = MLAB = 1 bod
_ 0604
CALL BOSAUY(TEMP
c (TEMPS,DT, 55, NLAE) 9004
CI-II::‘I&-‘,---IIII!I!‘I'IIlI‘I‘l"--UI’.I'lIIIt--.”‘-".l-.--l‘ll..-- oDD‘
€..4.),CALEVL DU REGIME TRANSITOIRE o
: LT LT T TN - 7
€ CHOIX DU PAS DE TEMPS INITIAL S50s
€ i i
€ CHOLX DU TEMPS ET DU PAS DE TEMPS MAXIMUM 9954
| THAR - 0.7 0004
i DTMX = 0.5 8904
E CHOTX DU NDMBRE DE PAS OE TEMPS MAXIMUM gggi
E v i
C BOUCLE SUR LES PAS DE TEWPS 2904
g D004
. DO 10D 1=1,NFAS Bog
§ INCREMENTATEON DU TEWPS 290t
. TEMPS=TEMPS DT 9094
C TEST D ARRET SUR Thax Ba0¢
. IF (TEMPS.GT.TMAX) G0 TO 1001 834
€ TEST POUR LA FRECUENCE b IMPRESSION 8004
: Tl PPN 5,08 €. 10) . AND. HLMOD) THEN 8004
: HLMOD = F ooos
. ENDTE ALSE. 8001
€ CALCUL DU PAS DE TEMPS 0004
. CALL GOTRAN(TEMPS DT} 8504
§ LIMITE SUPERIEURE SUR PaS DE TEWPS 2508
; IF (DT.GT.DTMX} DT=DTME 0008
1000 CONTINUE T
c 8008
€ FIN DE LA BOUCLE SUR LES PAS DE TEWPS 8008
c i
C STOCKAGE DU DERNIER PAS DE TEMPS DE TRANSITOIRE H
10 Ca = NLAR + - 0305
. LU GOSADV{TERRE B ‘55 nLAR) 9058
g 060
RETULRK
END

Fig. 2.2 Input data list of a sample problem CANONGB (3)
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3. How to Use the CATHARE Code

3.1 Program Flow
In the usual run, there are at least five steps before getting the
graphical results (see Fig. 2.1).

(1) Execute CREE to extract the main program from input file if

the main program is stored with the input data like the input
- file JAPTEST «DATA.

(2) Precompile the main program from Esope to Fortran.

(3) Compile the main program.

(4) Link the SYSTEM library GEMAT library, GRILLE library, CATHARE
library, LINPACK library and JAERT SSL library to the main
program,

(5) Execute the CATHARE code.

(6) Execute TRACE for classical graphics or EXTRACT for colour
graphics. And execute NTRACE in batch mode in order to get
graphs on laser printer directly.

(7) Draw the graphs by using TEK4014 and TEK4115 for classical
graphics, and DESSIN for colour graphics on TEK4115,

If the main program is written in Fortran, skip (2).
JCL list (1) - (5) is shown in Fig. 3.1.

3.2 CATHARE Code Rum
Fig. 3.2 shows program flows and files in use. Note that
(1) The parameter for the Esope precompiler on the JAERI computer is
'FORT=1BM,FORT77,CHAR=COMPLET',
(2) DD names FT14 and FT55 of CATHARE run are not dummy.
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(4 CC4) I(5 U493
DD DSN=J9303.PROCLIB.CNTL,DISP=5HR

IR AT R EX IR T RN E I A EE AN XA A XA LA R
ZZXAXEXE SEPARATOR CREE RUN EXAXEAIRE

X LRI IR LRSI XN R A S NN EXRX B LR XX XXREXLLTN

/1CREE EXEC PGM=CREE

TISTEPLIA
1JFTOSFOO1
1/FT06F001
IIFTO8F001
i
¥
1/FT10F001
1)
I
/=

h"‘
fiz
1=
lix
/ tESOPE
/{STEPLIB
{/FTOS5F001
/1FTO8FGO1
f/INCL1B
TIFTO1FO01
12
Ii
iz
lix
=
Iix
1%
/7DEL1
17BEL2
{/DEL3
=
s
I¥E]
=
ix
F{FORT
fISYSIN
iix
f{LINK
JISYSLIB
1
i
X}
17
i
1
I1=
iix
lix
1=
Iix
f/RUN
1 /FTO6F001
ti
ft/FTO8F0O1
fIFT14F001
IR}
1IFT55F001
i
/{FT11F001
i
I

D0 DSN=J9303.TRANS.LOAD,DISP=SHR

DD DSH=J9303.PO10.FORTTV(ERSTUBE) ,DISP=SHR,LABEL=(,,,IN)
DO SYSOUT=x,DCB=(RECFM=FBA,LAECL=137,BLKSIZE=6850)

DD DSN=&&DATA,DISP=(NEW,PASS),UNIT=wK10,

SPACE=(TRK, (10,107 ,RLSE),
DCB=(RECFM=FB,LRECL=80,BLKSIZE=3120)

DO DSN=ZZESOPSOC,.DISP=(NEW,PASS),UNIT=WK10Q,
SPACE=(TRX, {10, 10> ,RLSE},

BCH=(RECFHM=FB, LRECL=80,8BLKSIZE=3120)

X R AR AN L B KA E A AN AN EE A XA AAL LA

Exexasne TRANSLATER ESOPE RUN EXXRTAEE

EEX AL AR LR R A XN XTI ARNEEEXZE XXX ALK E AN

EXEC PGM=ESOPE,PARM='FORT=[BM,FORTT7,CHAR=COMPLET"
DD DSN=J9303.TRANS,LOAD,DISP=SHR
DD DSN=LEESOPSQOC,8LSP=(OLD,DELETE)
0D SYSOUT=%x,DCB=CRECFM=FBA,LRECL=137,BLKSLZE=6850)
DD DSN=J9303.PCQ11.FORT77,0ISP=SHR
DD DSN=&EFORTSOC,DISP={(NEW,PASS),
UNIT=wK10,SPACE=(TRK, (10,10 ,RLSEY,
DCB=(RECFM=FB,LRECL=80,BLKSIZE=3120)

EAEEXRXI I AR R LR XX EIE RN R KRN

EXAXXXXE OUTFILE DELETE EXXXANLE
AR EAAEENEE R A MEE AKX R LT R K

EXEC SCRATCH,DSN=’J9303.aCATFT14.DATA
EXEC SCRATCH,DSN='49303.8CATFTS55.DATA’
EXEC SCRATCH,DSN='J9303.3CATFT11.DATA’

AN LR AN RN TR AT XL LAY

EXEXENTX CATHARE COMPILE & LINK EXXAXTRAN
RN E NS REA R AR LR KRR AR E R AR KRR AR KR

EXEC FORTY7,A="ALL,NOS,LL(O)Y’,0PT=3
DD DSN=X&FORTSOC,DESP=(GLD,DELETE)

EXEC LKED?7

DD DSN=J9303.JAERISYS.LOAD,DISP=SHR
DD DSN=J9303.JAERIMOD.LOAD,BISP=SHR
DB DSN=J9303.JAERIGRI.LOAD,DISP=SHR
DD DSH=J9303.JAERIGEM.LOAD,DISP=5HR
DD DSH=J9303.LINPACK.LOAD,0I5P=SHR
DD DSH=5YS9.JSSL.LOAD,DISP=SHR

DD DSH=SYS2.FORTLIE,DISP=SHR

EEEEXELE XX XEI AL ERNKE R R EKERKREAXNE AKX T X
EXEEKELR {ATHARE RUN EEELEEXR
EEAE A EA ML UKL AR AR LA TN AN XS X

EXEC GO
D9 SYS0UT=x,

OCB=(BLKSIZE=6850,LRECL=137,RECFHN=FBA)
DD DSN=R&QATA,DLSP=(DLD,PASS)
D0 DSN=J9303.8CATFT14.DATA,DISP=(NEY,CATLG,DELETE),
UNIT=TSSWK,SPACE=(TRK, (50,50) ,RLSE)
DD DSN=J9303.aCATFTS5.DATA,DISP=(NEW,CATLG,DELETE),
UNIT=TSSWK,SPACE=(TRK, {50,507 ,RLSEY
DD DSN=J9303.8CATFT11,0ATA,DLSP=(NEV,CATLG,DELETE),
UNIT=TSSWK,SPACE=CTRK, (50,50 ,RLSE)

Fig. 3.1 JCL for CATHARE code run

00010000
00020000
00030000
20040000
00035000¢C
00060000
Joorao0Qo
Q0080000
00030000
00100000
00110000
00120000
00130000
00140000
00150000
00160000
00170000
00180000
00190060
00200000
40210000
00220000
00236900
460240000
06250000
00260000
00270000
00280000
00290000
00300000
00310000
00320000
00330000
00340000
00350000
00360000
003706000
00380000
00390000
00400000
00410000
00420000
00430000
00440000
00450000
00460000
00470000
00480000
00490000
00500000
00510000
00523000
00540000
00550000
00560000
00570000
00580000
00590000
00609000
00610000
00620000
0063G000
00640000
060650000
Q0660000
00670000
00680000
00690000
00700000
00710000

FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLAUN
FYULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULERUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRYN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUM
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN -
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUN
FULLRUK
FULLRUN
FULLRUK
FULLRUN
FULLRUX
FULLRUN
FULERUN
FULELRUN
FULLRUN
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main routine

translator ESOPE separator CREE

{a) (b}

CATHARE SUITE-

fe) _ {dl

Fig. 3.2 How to use programs
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4. How to Use Graphic Systems

4.1

Classical Graphics

4.1.1 Flow of the Procedure

The classical graphics on TEK401l4 and TEK4115 can proceed on the

program flow given by Fig. 4.1 as follows :

(1)
(2)

(3

(1)

Obtain the graphic output on FT1ll from CATHARE code calculation.
Enter the command TRACE for LGI generation. Here input data is
given to FTO> which specifies the graphs to be drawn. The CATHARE
graphic data is on FT11l and the LGI is generated on FT13. Examples
of the input specification will be shown later.
Enter the command TEK4014 for the graphics on TEK4014 terminal
or enter the command TEK4115 for TEK4115 terminal, Here FTO5 is
used for the inmput from the terminals. At the beginning, it asks
a question :
'ENTREZ LE NUMERO DU PREMIER GRAPHIQUE'

"'ET LE NOMBRE DE GRAPHIQUE A TRACER'
Then user must reply the first number of graph and the number of
graphs to be plotted. Since free format input is used, if you
wish to plot from the third graph to the eighth graph, enter

3 5
After then the graphic plot begins.

The usage of commands TRACE, TEK4014 and TER4115 are as follows
_TRACE |
TRACE Member name |IN(File name3)| |OUT(File name2) |
|SYSIN(File nameB{ 1LM(Load module name)}
| PNM(Program name) |

where |.....]| 1s optional.

Member name ; member name of input data for graphics

File namel ; name of the CATHARE graphic file, the
default is CATFT11-DATA

File name2 ; LGI file name, the default is CATLGI<DATA

File name3 ; name of input data file for graphics

Load module name ; file name of load module : TRACE sLOAD

Program name ; member name of load module : TRACE
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(2) TEK4014, TEK4115
TEK4014 ]IN(File name)i |LM(Load module name)l
|PNM(Program name)|

File name ; name of input data file for graphics

Load module name ; file name of load module : TEK4014+LOAD

Program name ; member name of load module : TEK4014 or TEK4115
CATHARE CATHARE
Code run -
FT 11
CATFT11
*DATA
FT 11
>
Step 1 TRACE B.DATA
(TEST)
FT13
LGI
FT 01

TEK 4014
Step 2 or
TEK 4115 FTO05
T4014

T4115
Fig. 4.1 How to use classical graphics
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4.1.2 Input Data Specification

Examples of input data for classical graphics are shown in Fig. 4.2.
The output graphs are given by Figs. 4.3 to 4.10. Here the computational
results of a sample problem TCS6P are pictured. The TCS6P calculates the
break of 6 pouces (1 pouce = 0.027 m). As seen in Fig. 4.2, the method
for input specification is very simple, and then the user can easily
make it by referring to the examples., There are another examples in the

file B*DATA. With respect to the names of variables to be plotted, see
the Table 4.0.
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d9sdl
49591
d9501
d9591
d9S31
d9S01
d9801
d9531
d9821
d%583J1
49521
g9501
d9531
d9501
d%501
d9531
d9831
d9S801
d98J1

*QdVYATAx

6000

soTYded8 TedIsse[d J0J eyep (nduy 2°'v "814

T T3dI0¥4d S38YN0OI T OLNV IDBVHAYD

d9S2L FUVHLYI MOT4 AIIV. 3ITTHY NIDVEId ONOUHD

T~ 43QI0dd S388N0D T OLNV JDVHAVI

«d?S21 FYVHLIVI MOTT4 A¥3¥d. 3NTTH9 3¥6830 ONOUHD

672 AOWEN30D L2272 AOWHNIAOD

22" T ADWHNIAO3 S3ABHNDD € 01NV JOVHEVYD

«dPS01 JYUVHLIYD QIOA 3¥0D, 3ATTIHD V4V ONOUHD

62 AOWHNIO0D £2°2 AOWHNIOD

22°1 AOWYN20D S3a¥N0D £ 0LinNV IDVHAVYD

:d9S01 JUVHLIVYD 3JHNLIVHIHWAL QOH. 3ITITYD 30L ONOYHD

0 3AAN0T S38HYN0Y T "9 "0 A718VIHVA “00% "0 SdW3L 3ADVHAVD
+d9S0L FUVHLIVYI T3AIT FANOD. IIT7THD NVIATN ONOHHD

0 dNSN3Td S3AUN0I T *& "0 IATLIVIYYA "00% "0 SdW3Ll 3IOVHAVD
1d9521L FUVHILIVDI T3IA3T dNASNITL. 3ITTHD NYIAIN ONOHHI

¢ NSS3Ud S3dYNOD T €3°0971 "0 ANBVIUVA “00% "Q SdW3IL ILHVYHAVD
+d9501L SUVHLIVYD 34NSS53Hd NSSAdds I3T7IUD d ONOUHID

dNSAOKW XLONOrMX S364N0J3 T *00% "0 SdW3IL IOVHAVD

+d98521 FUVHLIVD d3ILS FWIL, 377THY 14 ONOUHD

8

19vd  TT1:10:41 3JWIL (AVAS3ANLISE/e0/986T 31VdA

LEEEEEER RN REE S

¥ dP521 =%
EEXEEELNNNNXKY

VIVA DVIY2 EYL6T =
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COTE DE SEPRARATION em foncbtion du TEMPS

e l"element PLENSUP

COTE DE aeramnAT IONtm2

o, 8o, 180 . 290, S20. woo.
. TEHFSI 8

Fig. 4.5 PLENSUP level CATHARE TCSGBP

COTE DE SEPARATION en fonekilion du TEMPS
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COTE OE ZE=AmAmATIONIm)
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TEMPFI L9y

Fig. 4.6 COUVE level CATHARE TCSBP
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TEMP.

GRINE EXTERNE en fonekion du
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Fig. 4.7 Rod temperature CATHARE TCSSP
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Fig. 4.8 Core void CATHARE TCS6P
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Fig. 4.10 ACCU flow CATHARE TCSEP
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4.1.3 Graphics on Laser Printer

The classical graphics on a laser printer (NLP of FUJITSU) can be
available by using the procedure shown in Fig. 4.10A. The graphs can
be directly obtainable without LGI generation. The JCL of the NLP out-
put is shown in Fig. 4.10B(c). Here the same input data specification
as before is assumed and all the graphs specified in a member of a file

are drawn.

3
L‘~_~J 2.DSN.DATA
/‘_""— \
I F105 F111 . &DN = INPUT DATA
‘ ex. TCS3P
- - TCSEP '
ERSTUEE
STC

< L

FT06
DUMMY l l l _ l
' " "
LASER PRINTER CHECK

(NLP) LIST

Fig. 4.104 Laser printer output in JAFRI
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(a) Creation of JAERI TRACE library

i1=
fix (23332423t 2 32222233 s3 3223223321003
i ExEEERL MAKE A HEW TATB LIB. TErXEXEXE
f [l ;222222233 2222232+ 233 33333723343 322323333
Iix :

1IFORT EXEL FORTT7,A=’NAME,ISN{(D),ALL, NOS,LC(0)*,0PT=3,
Iy B=’ELM(TBXAX1) -

f/SYSIN DD DSN=J9002.CATTATBN.FORT77,DISP=SHR

r=

fILINK EXEC LKEDCTT?,A='LET,NCAL,HAP',REGIUN=2b48K
f1SYSLHOR DD DSH=J90C2.CATLIBN.LOAD,DISP=SHR
ki ’

r

(b) Creation of JAERI TRACE load module

Hix
f j' x A EEEX R R R T XN R EE XA LA R XN E A A EE AN LAEREER R EEER
iix EXAXXXXE MAKE NTRACE . XXEXXEXX
1= AR TR ARERETERRRAENEE KKK RER A EREAREE LR
Ii= .

/ IFORT EXEC FORT7Y,A="15N(D), ALC,NOS,LC(0),0PT=3,

1 B=*ELM(NTRACE} "

FISYSIN 0D DSN=JSO0C2.CATTRACE.FORTT7,DISP=5HR

fi=

TILINK EXEC LKEDCTT7,REGION=2048K
/ISYSLIE OO0 DSH=5YS9.PHL.LOAD,DISP=SHR -

X 0D DSN=J9002.CATLIBN.LCAD,DISP=SHR
H 0D DSN=J1648.CATLIBY1.LGAD,DISP=SHR
i B8 DEN=SYS9.GGS.LOAD,DISP=SHR

i DD DSN=SYS2.FORTLIB,DISP=8HR

1iSYSLMOD 0D DSN=J9002.NTRACE.LDAD,DISP=SHR
I1SYSIN DD = :
ENTRY NTRACE
NAME NTRAZE(R)
Iz
"
I

(c) NLP graphic output

Ii=

1=

fi= EEEIXRE AT AL XE AT AT AT IR KRR

iix sxxxxxex QUTPUT TQ NLP ExxxxrEN

1= AR RN AT LR M AN AR RN XD KETRN

=

1/RTRALE PRDC GR=

{/RUN EXEC PGM=NTRACE,LGHD=(4,LT),PARM="FLIB(ERRCUT=0}",
i REGION=2048K

/ISTEPLIB BD DSN=J4002.NTRACE.LDAD,DISP=5HR
fI/SYSPRINT BD SYSQUT==,

1K) DCB=(RECFHM=FBA,LRECL=137,BLKSI2E=19642)
FIFTOSFO001 DD DSN=J9002.GRAPH.DATA(ZGR) ,DISP=8HR
f/FT06F001 BD SYSOUT=H

fiFT11F001 DD DSN=J%002.8GR..DATA,DISP=5HR
HIFT13F001 DD DUMMY

f/GDFILE DD SYSQUT=H

1) PEND NTRACE

Iix

fiNLP1 EXEC NTRACE,GR=TCS6P
=

??

Ix

Fig. 4.10B JCL for laser printer output
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4.2 Colour Graphics DESSIN on TEK4115
4,2.1 TFlow of the Procedure
The colour graphics on TEK4115 is processed as follows (Fig. 4.11) :
(l) Obtain the graphic output on FT11 from CATHARE éode calculation.
(2) Enter the command EXTRACT for TOPO generation. The example is
shown in Fig. 4.12. Here three questions are given to user,
They are replied as follows, where 000007 is a prompt message
1) Enter the name of the original graphic file (ffom FT1l of
CATHARE code run). It must be described in full name
' JXXXX - AAAAAA-BBBB'
2) Enter the name of the TOPQ file,
3} Enter COPIE if TOPO generation, SAUT 1f skip, or FIN if end.
Here, FT10 is used for the graphic data from CATHARE code and
FT09 is output for TOPO data.
(3) Enter the command DESSIN for the colour graphics on TEK4115
terminal.

The commands EXTRACT and DESSIN have no parameters.

CATHARE

FT i1

CATFT 11..
DATA
EXTRACT —Q
Input
FT 09
PS :
TOPO.
DATA
PS
DESSIN
DEMO . SI Input
DATA l
[] T 4115
| graphs

"Fig. 4.11 How to use colour graphics
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!
READY :
ALLOC DACTOPOO1.DATA)Y KEW SPACEC(Z 1) T
READY
.EXTRACT
===== CONTRACTION DE FICHIER GRAPHIQUE CATHARE =====
NOM DU FICHIER GRAPHIGUE D'ORIGINE 7
09000 2 )
J1648,.CATFT11.DATA’
ITYP= 00000004
NOM DU FICHIER GRAPHIGUE CCMPRESSE 7
Qo000 2
‘J1648.T0P0C1.DATA’
COPIE -SAUT QU FIN 7
00000 2 .
COPI1E
COPIE JUSQU’A 7
00000 2
1
INTERVALLE DE TEMPS ENTRE ENREGISTREMENTS ?
00000 7
0.25
FIN DU FICHIER GRAPHIQUE. DERNIER TEMPS LU : 0,68984932E+00

(137
121 BLOCS LUS 1981 CARTES ECRITES
===== FIN DE VISUALISATION =====

Fig. 4.12 Command flow of EXTRACT

4,2.2 Example of Colour Graphics

DESSIN asks the questions which are necessary for their execution.
The DESSIN has many commands for colour graphics. The commands for
TEK4115 are given by Table 4.1(a) in French. The English translation
is shown in 4.1(b), where the translation was made by Mr. C. Chauliac
of CEA resident at JAERI.

The example of the command flow of colour graphics is given by
Fig. 4.13. The obtained graph is shown in Fig. 4.14, It draws the
void fraction distribution within a pipe (CANAL in French) using the
results of a sample problem CANONGB. The command flow in Fig. 4.13 is
as follows

(1) Enter the command DESSTN to start the drawing.

(2) Enter the command CREE to create one graphic component and to
give its descriptions, where the geographical data of the frame

" (TUYAU in French) are specified. The actual size of frame to
be drawn is also given by Fig. 4.14.

(3) Enter the command ECRI to save the descriptions given above to
an internal file, where the file name must be specified in full
name. In this example, "J1648+DEMO-DATA" is used.

(4) Enter the command GRAPHE for enter or change the information for
the drawing. In this example, both the information about graphics

and 'Palette' are specified.
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In the former stage, the name of TCOPO file, and the kind of
physical variables to be drawm (in this case ALFA; void fraction)
are specified, while the information on other variables can be
skipped by pushing Enter or Return key.

In the latter stage, the colours on Palette are changed in
order to well discriminate the void fraction levels (this stage
is not always necessary). For this purpose, firstly each void
fraction level is specified. And then the colour number is
specified in the order of level. The correspondence between
number and colour is not clear at present. _

(5) Enter the command ECRI to save the information on the drawing
and the Palette in the internal file.
(6) Enter the command LTRE to restore the information in the internal
file.
(7) Enter the command CATM for the drawing. And to the question
TEMPS DE LA VISUALISATION?

reply the time to be drawn. The time can be repeatedly entered.

Here the steps (1) - (5) can be performed not using TEK4115,

It should be noted with respect to the DESSIN commands (Table 4.1)
that
(1) Tt is enough to type the four first characters of the command.
(2) In some case (*) the name of the file or of the component may be
typed after the commands.
(3) Command MASQUE has no parameter. It makes reverse of graphs.
(4) The detail descriptions for the usage of colour graphics are

given in the manual (Appendix C-(2)).
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READY
DESSIN

CE N’EST PAS UN TEKTRONIX 41XX

LE TERMINAL GRAPHIGUE N’‘EST PAS DEFINI
TABLES REMISES A ZERO

ORDRE 2

00000 7
CREE

QUE VOULEZ vOUS CREER ? -> TUYAU DROIT “TD’ , TUYAU EN U ’TU’ , COUDE ‘¢’ .
BRANCHE EN T ’TE’ ., VOLUME 'y’

-5

00000 ?
D

CREATION D’UN TUYAU DROIT

NOMMEZ L’DBJET CREE 7

-2

00000 2

CANAL

LONGUEUR ET SECTION D’ENTREE DU TUYAU

->

00000 7
4.391 1.

SECTION DE SORTIE DU TuvAU

->

Xk X

00000 2

1.0

HORIZONTAL OU VERTICAL ? -> H ., V¥
-

00000 72

H

SENS CROISSANT OU DECROISSANT 2?2  -> T ., D
->

00000 7

C

NOM DE LA PREMIERE LIAISON 7

->

00000 =

ENTRE

NOM DE LA DEUXIEME LIAISON 7

-

00000 ?

BRECHE

INDIBUEZ LES COORDONNEES DE L’INDICATEUR DE POMPE S8I IL EXISTE

-2 ->

00000 7

RUE VOULEZ vOUS CREER ? -> TUYAU DRODIT *TD* , TUYAU EN U- “TU* » COUDE ‘C* -
L& & 3

BRANCHE EN T "TE’ ., VOLUME *v’

->

00000 2

ORDRE 2

00000 2

ECRI

DONNEZ LE NOM DU FICHIER A ECRIRE -»
00000 2

*J1648.DEMD.DATA’

YOUS VOULEZ BIEN ECRASER J1648,DEMD.DATA
-> QUI / NON 2

u

ooooc 2
0ul
DONNEES SAUVEGARDEES SUR LE FICHIER J1648.DEMD.DATA

1 OBJETS
5 POINTS
2 PATTES
2 rLECHES
0 LIAISONS

OREBRE =2

0OCo0 2

Fig. 4.13(a) Command flow of DESSIN‘(Not necessarily on TEK4A115) (1)
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GRAPHE

xxx

LISTE DES INFORMATIONS GRAPHIGUES 2 -> QOUI / NON
¢0000 2

ouT

FICHIER DE RESULTATS

TITRE DE 0.0 3UR 0.0

EN ¢ 0.0 - 0.0 )
PRESSION LUE EN
PALETTE DE 0.0 SUR 0.0
EN ( 0.0 , 0.0 )
CARTQUCHE BASE SUR

CARTOUCHE DE 0.0 SUR 0.0
EN ¢ 0.0 , 6.0 )
COULEURS DE : T SAT 0
T VAPEUR Q
T PAROI 0]
DONNEZ LE NOM DU FICHIER DE RESULTATS CATHARE -»>
00000 7

‘J1648.TOPO.DATA’

INFDRMATIONS SUR LE TITRE ? =-> O0QUI / NON

00000 2
NON

xxx

INFORMATIONS SUR LA PALETTE 2?2 -> OQOUI /NON

00000 ?
oul :
ABSCISSE DU COTE GAUCHE DE LA PALETTE ? QU “C” PDUR POINTER LE CODIN INFERIEUR
GAUCHE

00000 2
0. a
ORDONNEE DU COTE INFERIEUR DE LA PALETTE 7 -»
00000 ?
2. :
LONGUEUR (EN X) DE LA PALETTE ? OU “C” POUR POINTER LE COIN SUPERIEUR DROIT
00000 7
1.
HAUTEUR (EN Y) DE LA PALETTE 72 =~->

00000 7
2.
INFORMATIONS SUR LA VARIABLE PRESSION ? -> QUI /NON
00000 7
INFORMATIONS SUR LA VARIABLE TL-TSAT 7 -> DUI /NON
00000 7
INFORMATIONS SUR LA VARIABLE HL ? => 0UT /NON
xxx
00000 7
INFORMATIONS SUR LA VARIABLE HV ? => 0UI /NON
00000 7
INFORMATIONS SUR LA VARIABLE ALFA ? -> QUL /NON
00000 7
oulI
ENTREZ LES VALEURS DE LA VARIABLE EN ORDRE CRDISSANT
1 ->
00000 7
0.
2 ->
00000 7
.2 )
3 -2
00000 2
-4
4 ->
00000 72
.6
5 ->
00000 7
Xk
.8
6 ->
Go000 7
1.0
T ->
00000 7

Fig. 4.13(a)-(2)
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ENTREZ LA LUMIKOSITE ( TEKTRONIX 41XX ¥ ? ->

: 1 ->

00000 2

z
- 2 ->

00000 7

3
- 3 ->
- 000G0 7

4
- 4 ->
~ 00000 2

5
o 5 ->
h 00000 2

6

XXX

6 ->

00000 7 :

INFORMATIONS SUR LA VARIABLE DENSITE 2 -> (0UI /NON

00000 7

INFORMATEDONS SUR LE CARTODUCHE ? -> DUl /NON

00000 7

ORDRE 7

00000 7

ECR}

DONNEZ LE NOM DU FICHIER A ECRIRE ->

Q0000 7 B

‘J1648.DEMD. DATA”
VOUS VOULEZ BIEN ECRASER J1648.DEMO.DATA
~» 0OUI / NON ?

00000 2
GulI
DONNEES SAUVEGARDEES SUR LE FICHIER J1648,.DEMO,.DATA
1 O0BJETS
5 POINTS
2 PATTES
xXEx
¢ FLECHES
0 LIAISONS
DRDRE ?
00000 *
FIN

===== FIN DE VISUALISATION ===z===

Fig. 4.13(a)-(3)

CE N'EST PAS UN TEKTRONIX 41XX
LE TERMINAL GRAPHIGUE N’EST PAS DEFINI
TABLES REMISES A ZERD
ORDRE 7
00000 ?
LIRE
DONNEZ LE NOM DU FICHIER A LIRE ->
00000 7
‘J1648.DEMO.DATA’
TABLES REMISES A ZERD .
DOMNEES RELUES SUR LE FICHIER J1648.DEMD.DATA

1 O0BJETS
5 POINTS
2 PATTES
2 FLECHES
0 LIAISONS
ORDRE 2
¢o000 7
CATAM

LE FICHIER DE RESULTATS CATHARE EST : J1648,TOPOD.DATA
NOM DE LA VARIABLE A REPRESENTER ?
PRESSION TL-TSAT HL HV ALFA DENSITE
XK X
go000 2
ALFA
TEMPS DE LA VISUALISATION 2
-
00000 ?
.3
0.326
TEMPS DE LA VISUALISATION 2
->
00000 7

Fig. 4.13(b) Command flow of DESSIN on TEK4115

?
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Table 4.1(a} Questions necessalres a leur executions

Ct NEST PAS UN TEKTRONIX 41XX

LE TERMINAL GRAPHIQUE N’EST PAS DEFINI
TABLES REMISES A ZERD

ORDRE 7

00000 ?

HELP

LES ORDRES PRINCIPAUX SONT

CATA (x) = VISUALISER LES RESULTATS DE CATHARE (SANS MAILLAGE)
CATM () = VISUALISER LES RESULTATS DE CATHARE (AVEC MAILLAGE)
CONCATENER = CONCATENER DEUX OBJETS MAILLES

COPIE (%) = CREER UN OBJET PAR COPIE D"UN AUTRE

CREER (%) = CREER UN OBJET PAR DESCRIPTION

DEPLACER (x> = DEPLACER UN OBJET

DEVICE (=) = INDIQUER LE TYPE DU TERMINAL ET/0U DE LA

' BIBLIOTHEQUE GRAPHIQUE

DUMP = IMPRIMER LES TABLES

ECRIRE (%) = ECRIRE UN FICHIER

EXAMINER = EXAMINER LES RESUTATS D’UN CALCUL ET AFFICHER LES RESULATS CHO.

FIN = TERMINER L’EXECUTION DU PROGRAMME

FLECHE = MODIFIER LES FLECHES DE VITESSE

GRAPHE = ENTRER 0OU CHANGER LES INFORMATIONS DU DESSIN
*x %

HELP = LISTER LES ORDRES DU PREMIER NIVEAU

LIER = CREER, MODIFIER-, SUPPRIMER UNE LIAISON

LIRE (x) = LIRE UN FICHIER ‘

LISTER = LISTER TOUS LES OBJETS. O0U (*) UN DBJET :
MASGUE = MASQUER OU DEMASAUER LES EVOLUTIONS DU DESSIN
MODIF (*x) = MODIFIER UN OU DES OBJETS

PHOTO = POSITIONNER L’OPTION PHOTO A RIEN.

: MANUEL 0OU AUTOMATIGUE
SUPP (x) = SUPPRIMER UN OU DE3S ODBJETS

UNITE = CHANGER LES UNITES D"ENTREES-SORTIES

VOIR = VISUALISER SANS COLORATION INTERNE L' ENSEMBLE OU (%) UN OBJET
EN MONTRANT LE MAILLAGE

ZERD = REMETTRE A ZERD LES TABLES DU SYSTEME

SNAP = VISUALISER UN RESUME DES TABLES

CES ORDRES POSENT LES QUESTIONS NECESSAIRES A LEUR EXECUTION,

IL SUFFIT DE TAPER LES 4 PREMIERS CARACTERES D’UN ORDRE
DANS CERTAINS CAS (x) LE NOM DU FICHIER OU DE L°OBJET
CONCERNE PEUT ETRE DONNE APRES L“ORDRE

MASBUE N’A PAS DE PARAMETRES. C’EST UN INVERSEUR

—_

ORDRE ?
coo00 72
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Table 4.1(b) Commands of colour graphics DESSIN for TEK4115

(Translated from Table 4.1(a))

Name: Contents
* CATA Display CATHARE results without the drawing of meshing
* CATM Display CATHARE results with the drawing of meshing
CONCATNER ~ Make one component of graph from two meshed components
* COPIE Create one component by making a copy from other one
* CREE Create one component by giving its description
* DEPLACR Move one component.
4 DEVICE Indicate the kind of terminal and/or the kind of library
for graphics
DUMP Print out the table
* ECRIRE Write one file
EXAMINER Look at the results from one calcu. and display the
chosen results
FIN End  of the execution of DESSIN
FLICHE Modify the arrows used for velocity
GRAPHE Enter or change the information of the drawing
HEL P List the commands of the first level
LIER . Create, modify, suppress one junction
* LIRE Read one file
LISTER List the all the components, or (*#) one component
MASQUE Mask or unmask the evolution of the drawing
MODII Modify one or many components
PHOTO Make the following option for photo, nothing, manual
or automatic.
* SUFP - Suppress one or many components,
UNITE Change the unmit for I1/0. .
YOIR Display one or all the components without colour and
_ showing the meshing.
ZFRO Set tables to zero.
SNAP Display a summary of the tables,
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5. Implementation of CATHARE Code

5.1 Functions of Esope Language
Esope language is a Fortran extension language which was developed
by the CATHARE team. The Esope has the following functions:
(1} To expand INCLUDE statement :

#ZINC {or -INC) statement is expanded into a sequence of
COMMONs and other declarative statements by wusing SEGMENT and
COMMON descriptions defined on a INCLUDE file. The ZINC is
usually used for the definition of a labeled COMMON.

(2) To vary dimensioning and in order to manage the membry :

The Esope is linked with GEMAT library for this purpose.
Variable name defined on SEGMENT and COMMON is changed into
a different one and an adaptable dimension is given. The new
name has a form 00X, where X is an alphabet (#%),

The memory is dynamically allocated ultimately by the
calls of assembler routine GETMAIN.

(3) To allow the generation of different kinds of Fortran according
to the computer and its characteristics :

If a line beginning with %ZIF is found and if the keywords
written after ZIF do not match with the predefined ones, then
the program sequence is skipped until a card with %ENDLF is
found.

An important option related to computer characteristics
is whether or not it allows a mixed use of REAL, DOUBLE
PRECISTON or INTEGER type variables with CHARACTER type ones
in a COMMON statements. If the Fortran compiler.accepts the
mixed use, CHAR = SIMPLE is specified, if not CHAR = COMPLET
is specified. Since FACOM Fortran77 is used on a 32-bits word
computer at JAERI and the mixed use of CHARACTER wvariables
“in COMMON is allowed, the precompiler option may be

'"FORT=1BM, FORT77, CHAR=SIMPLE.
But in the CEA provided version, CHAR = COMPLET was specified,
therefore CHAR = COMPLET should be specified for compatibility.

*% But this name change makes the program unintelligible, and further-

more, increases the computing time because of indirect adressing.
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5.2 Esope Precompiler

The Esope precompiler i1s a translator from source program in Esope

language into Fortran77. The load module of the precompiler Esope 1s

created as follows (see Fig. 5.1) B

(1)

(2)

(3

(4)

(5)

Use the following 9 assembler routines (members) in the JAERIGEM.
ESQPE file.

ADDADD, ADDMEMB, ADDSUB, ADDWHAT, ALZDATA, ALZHEUR,

AQOQZEM, AOOOZGM, AOCOOZPM.

Change assembler macro names from-IBM to FACOM ones 1f different.
The changed macro names are '

IEFZB4D0 => KDJZB4DO, IEFZBD4D2 => KDJZB4D2,

Create a GEMAT load module from the assembler routines in library
form. Use the assembler option‘BATCH, NAME, and the linkage
option NCAL, ALIAS, LET. '

Compile JAERIGEM-FORT77 and link with the above load module.

Use the compiler option NAME and the linkage option NCAL. The
subroutines 000ZZA, 000ZZ3 should be modified as Figs. 5.2 and
5.3, respectively. ‘

The modification ZZA is for avoiding the competitive use of
dynamic allocations. In fact, the GEMAT regards all the program
area requested by a job as available exclusively, while FACOM
Fortran77 I/0 library makes a request for another dynamic
allocation for buffer area. We modified the GEMAT, therefore,
to free the area once obtained by GEMAT in some extent in order
to reserve the I/0 buffer area (see LREG in Fig. 5.2).

The modification ZZ3 is for adjusting the mismatch of
COMMON lengths assigned for CHARACTERs and other variables.

This correction is suggésted from CEA Grenoble. This modifica-
tion results from the fact that the original JAERITRA*FORT77
was translated with the option CHAR = COMPLET. 1If the'progfam

“in Esopé would be translated with the option CHAR = SIMPLE,

this modification would not be necessary.

Compile JAERITRA*FORT77, and link the above GEMAT library and
the JAERI scientific subroutine library SYS9-JSSL<LOAD with it.
The file name of the load module ESOPE is TRANS +LOAD(ESQPE)
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JAERITRA, FORT 77 JAERIGEM . ESOPE JAERIGEM. FORT 77

source

modify
OO0ZZA,
0O00Z7Z 3

FORTRAN NAME

FORTRAN J

LINK EDIT
object NCAL
- obj LINKEDIT | [[=
library
\ type
LINK EDIT SYSLIB load

module

JAERIGEM. LOAD

same load module is used
for CATHARE generation

ESQOPE

load module

TRANS. LOAD

Fig. 5.1 Generation of ESOPE
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SUBROUTINE 000Z2ZA (LREG)

SEGMENT ., PSEGM(Q)=*I
INTEGEROOI(1)>,00A,00T,00V,00G,001,002,003,004,PSEGM
EQUIVALENCE(QOV(1),001I(1))
COMMON/OQOCOM/QCA(1>,00T.,0QV(8)

CALL 000ZGM (LRET,O00V,IREG,LREG.,O?

IF (LRET.EQ.1) LREG=0

IF (LREG .GT. Q) THEN

LREG = LREG - 100000

IF (LREG .LT. O LREG = 0
END IF

END

Fig. 5.2 Modification of subroutine O00ZZA

SUBROUTINE 000213

SEGMENT ., §
INTEGERQCOI(1),00A,00T,00V,006,001,002,003,004,5
CHARACTEROCH=1

EQUIVALENCE(OOV(1),00I(1))
COMMON/0Q0OOCOM/0O0A(2>,00T.,00V(8)

COMMON/000CQOG/00G
COMMON/0O00COH/0OGH
I¥LOCI = LOCF(OO0I{1)) / &
I¥LOCH = LOCF(OOH) / 4
QoG = I¥L0OCI - I¥LOCH
RETURN
END

. Fig. 5.3 Mcodification of subroutine 000ZZ3
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5.3 GEMAT Library

Subroutines of JAERIGEM-ESOPE file are selectively used not only
by precompiler Esope, CATHARE and SYSTEM, but also used by graphic soft-
wares. It is, therefore, convenient for the later load module creations
to have a GEMAT load module in a library form. The GEMAT library can
be similarly created through the steps (1) -~ (4) in the precompiler
generation, and by linking the members REDREC and SYSTER from JAERILOG-
FORT77, and LEQT1B in IMEL (Fig. 5.4(a)). LEQT1B is a subroutine for
solving linear equations with a band matrix. The source program of

LEQT1B is now stored in JAERILOG+FORT77(LEQT1B).

5.4 Postprocessor SUITE

The precompiler Esope translates the program written in Esope
without consideration of the constraints of Fortran : The precompiler
happens to generate the statement with more than 20 lines. SUITE is
used in this case to divide a long Fortran statement into two statements
or more. So, the program SUITE is a postprocessor for Esope precompiler
and also is a preprocessor for Fortran compiler. Load module of SUITE
is generated from a member SUITE of the file JAERILOG:FORT77 (Fig. 5.5),
and it is stored in TRANS-T.OAD (SUITE).

The procedure for the use of SUITE is already shown in Fig. 3.2(d).
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JAERIGEM. ESOPE JAERIGEM. FORT 77 JAERILOG. FORT 77
@ . LEQT1B
_/ /] 5% - swsres
. O0QZZA, - SYSTER
ZZ 3
000 + LEQT 1B

NAME FORTRAN NAME

NCAL

NCAL NCAL
ALIAS LINK EDIT

LET LET

LINK EDIT LINK EDIT

library type
load module

JAERIGEM. LOAD

Fig. 5.4 Generation



JAERISYS. FORT 77

CEO>

FORTRAN
50C .

PS

LINK EDIT

library type
load module

FORTRAN ) NAME

NCAL
LET

TAERISYS. LOAD

of CATHARE library

JAERI - M 86—079

JAERIMOD. FORT 77

FORTRAN

-

NAME

LINK EDIT

NCAL
LET

library type
load module

JAERIMOD. LOAD

PO

FORTRAN
S0C.

JAERIGRI. FORT 77

FORTRAN

s>
=

NAME

LINK EDIT

NCAL
LET

library type
load module

JAERIGRI. LOAD
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(PO JAERILOG.FORT 77

FORTRAN
soc.

SUITE

FORTRAN

LINK EDITJ

20>

load
module] TRANS. LOAD

SUITE

Fig. 5.5. Generation of SUITE
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5.5 CATHARE Load Module
The load module of CATHARE is generated basically by linking the
following six libraries;
JAERISYS-1L0AD, JAERIMODLOAD, JAERIGRI-T.QAD, JAERIGEM-LOAD,
LINPACK+LOAD, SYS9-JSSL-LOAD.
The procedure of CATHARE generation is as follows :

(1) Compile JAERISYS'FORT77, JAERIMCD *FORT77 and JAERIGRI-FORT77
independently and create a library type load modules (Fig. 5.4).
Specify the compile option NAME and linkage options NCAL, LET.

(2) Create LINPACK library. The LINPACK subroutines used in CATHARE
are only SGEFA and SGESL both of which are used for solving a
system of linear equations. But in JAERI LINPACK the names
DGEFA and DGESL are used instead of SGEFA and DGESL.

(3) Link with GEMAT library previously generated (where LEQTIB,
REDREC and SYSTER are added), JAERI scientific subroutine
library SYS9-JSSL-LOAD, and above four libraries (Fig. 2.1).

5.6 Separator CREE

CREE is used for separating the main routine from input data.
The load module of CREE is generated by compiling a member CREE in the
file JAERILOG-FORT77 and linking the GEMAT library (Fig. 5.6). The
load module name is TRANS-LOAD(CREE).

The file names generated for JAERI implementation are shown in
Table 5.1. And the list of command procedures TRACE and CREE are given
in Appendix A.
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JAERILOG. FORT77 (CREE)

source

FORTRANJ

object

JAERIGEM, LOAD

LINK EDIT SYSLIB

load
i module

TRANS. LOAD (CREE)

Fig. 5.6 Generation of separator CREE
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N
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Table 5.1 Files newly generated for JAERI implementation
No. File name Contents
23. CATHARE .CNTL JCLs for CATHARE code implementations and in
order to use them
24. CATHARE.CLIST TSS command procedures for CATHARE code
implementation and in order to use them
2%, TRANS.LOAD Lead modules of precompiler Esope, separater
CREE, SUITE, etc. .
26. GRAPH.LOAD Load modules of TRACE, TEK4014, TEK411X
{same as TRACE.LOAD, TEK4014.LOAD, TEX411X.LOAD)
27. JAFRIGFM.LOAD GEMAT library ( Library type load module)
28. JAERISYS.LOAD "SYSTEM™ library
23. JAERIMOD.LOAD CATHARE {(calculational) Module library
30. JAERIGRT.LOAD . GRILLE library
31. LINPACK.LOAD Library of LINPACK subroutine package
: (51 subroutines) developed in ANL
32. TCS3P.QUTLIST Output list (FTO6) of the sample problem TCS3P
33. TCS3P.GR.DATA Graphic data (FT11) of the sample problem TCS3P
34. TCS6P.OQUTLIST Output list of the sample problem TCSBP
35. TCSGP.GR.DATA Graphic data of the sample problem TCSBP
36. CANONGB.OUTLIST Output list of the sample problem CANONGB
37. CANONGB.GR.DATA. Graphic data of the sample problem CANONGB
~ 38. CANONPB.OUTLIST Output list of the sample problem CANONPB
39. CANONPB.GR.DATA  Graphic data of the sample problem CANONPB
40, CANONV.QUTLIST Dutput iist of the sample problem CANONV
41. CANONV.GR.DATA Graphic data of the sample problem CANONV
42, FRSTUBE.OQUTLIST Output list of the sample problem ERSTUBE
43. ERSTUBE.GR.DATA  Graphic data of the sample problem ERSTURE
44. G2.0UTLIST Output list of the sample problem G2
45, G2.GR.DATA Graphic data of the sample problem G2
46. SMDTC.OUTLIST Output list of the sample problem SMDIC
SMDTC .GR.DATA Graphic data of the sample problem SMDTC
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Table 5.1 continued

48. SMDTL.QUTLIST Quiput list of the sample problem SMDTL
A9, SMDTL.GR.DATA Graphic data of the sample problem SMOTL
B0. CATFTI1.DATA # Graphic data of the sample problem CANONGB
{(same as CANONGB,GR.DATA)
52. LGI.DATA + Intermediate graphic language (LGI) for CANONGB
53. TRACE.LOAD Load module of TRACE
54. TEK4014.1.0AD Load module of TEK4014
55. TEK411X.LOAD Load module of TEK411X
56, IFINC.LOAD Load module of IFINC
67. EXTRACT.LOAD Load module of EXTRACT
58. AVOIR.1LOAD Load module of DESSIN
59. CATLIB1.LOAD Graphic library for DESSIN and EXTRACT
60. DESLIB.LOAD Graphic library for DESSIN
61. CMD.CLIST Command procedures for TRACE, TEK4014, TEK411X,
EXTRACT, DESSIN ,
CATHARE .GR.CLIST Command procedures for laser printer output of
classical graphics in JAERI
CATHARE.GR.CNTL.  JCL for laser printer output of classical
‘ graphics in JAERI
CATTATBN.FORT77 Source program of JAERI TRACE library for laser
printer
CATLIBN.LOAD Load module of JAERI TRACE library
CATTRACE .FORT77 Source program of JAFRI TRACE for laser printer
. NTRACE.LOAD Load meodule of JAFRI TRACE

38 &% 88

* Not necessary (Doubly stored)

The sequence number is continued from Table 2.1 since the contents of
the files of Tables 2.1 and 5.1 are stored in one magnetic tape in this
sequence order.
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Implementation of Graphic Software

6.1 Graphic Library CATLIBl Genetration

It is convenient to create a graphic library of the subroutines

used in common both for the classical and colour graphics. Then, as a

preliminary work, a graphic library CATLIBl is created using four files

provided by CEA (see Fig. 6.1) :

(1) 9 assembler routines from ADDADD to AQQQZMP of the file -

JAERIGEM+ESOPE.

(2) Assembler routines of TEKT-ASM, where the routines ADEIN and

ADEOUT are excluded because ADEIN and ADEQUT must be replaced

according to the graphic terminal in use.

(3) The subroutines of TRACE-FORT77 except for READ@E.
(4) All subroutines of TATB-FORT77

Use the option ALIAS, when linking the above four file groups.

ADDADD ’ ’ ’ -

$ JAERIGEM. TRACE. ' TATB.
AOOOZMP | ESOPE RORT 77 FORTT77
ASM ASM FORTRAN FORTRAN
LINK EDIT
CATLIB 1.
LOAD

Fig. 6.1 Generation of CATLIB1 library

6.2 (Classical Graphics

The classical graphics uses TATB library to generate the LGI. The

plotter subroutines so called as editors were provided by CEA for the
terminals TEK4014, TEK411X and IBM3279. In addition, IBM assembler
subroutines are provided for TEK4014 and TEK4115, but the routines
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ADEIN and ADEOUT which perform Tektronix I/0 should be replaced by the
JAERT ones.

6.2.1 LGI Generator TRACE
Intermediate graphical language (LGI) generator is created as

Fig, 6.2.

TRACE. FORT 77
(TRAEEE/J

FORTRAN

CATLIB 1 LINK EDIT
LOAD .

ENTRY TRACE
i NAME TRACE(R)

TRACE.
LOAD

Fig. 6.2 Generation of TRACE

6.2.2 Graphic Processing Programs on TEK4014 and TEK4115
Load modules for classical graphics on TEK4014 and TEK4115 are
created as Fig., 6.3 :

(1) Use the members EDV and TEK41XX of EDIT*FORT77 for the creation
of the load module TEK4115, and use a member TEK4014 for TEK4014
in placé of TEK41XX. Here EDV is the main routine.

(2) Link with the ADEIN and ADEOUT routines for TEK4014 and TEK4115
of the JAERI graphic library SYS9-IGL-LOAD.

6.2.3 Laser Printer in Batch Mode
The CEA provided classical graphics uses TATB interface which
was developed at computer company CISI, while the graphics at JAERI

has usually used Tektronix PLOT10 as the user interface, 8o, the
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implementation on a laser printer requires a lot of work. Under full
understanding on the present classical graphics after a careful inves-
tigation, we have rewritten the TRACE program for NLP output. The TRACE
routines are modified so as to use the JAERI PLOT10 interface instead
of TATB. That is, within the original TATB library, the subroutines
to draw lines and symbols are replaced by appropriate JAERI PLOTI1O
routines, which contains changes of calling sequences, subroutine names,
and numberical conversion of the arguments. The detail description is
omitted here.

There are two steps to implement the classical graphics on NLP,
The first is to create a TRACE library for JAERI and the second is to
create the load module of JAERI.TRACE. The overview of the implement-
ation methods are shown in Figs 6.3A and 6.3B, respectively. And the
JCLs are given in Table 4.10B(a) and 4.10B(b), respectively.

EDIT. FORT 77

(EDV)
(TEK4014)

FORTRAN
SYS9. IGL. . __..._< '
LI EDIT
LOAD INK
TEK 4014.
LOAD

Fig. 6.3 Generation of TEKAQ14 (and TEK411X}



JAERI - M 86—-079

> COPY
TATB
MODIFY

CATTATB. FORT 77 CATTATBN.FORT 77
FORTRAN NAME, ISN (D)
LINK EDIT LET, NCAL
>
TRACE

JAERI TRACE library
CATLIEN. LOAD

Fig. 6.3A Generation of JAFRI TRACE library

JAERI [source
TRACE

&l

CATTRACE.FORT 77 (NTRACE, CADRE, COURBE)

"8YS9. PNL. LOAD’
CATLIBN. LOAD

CATLIB1.LOAD FORTRAN ISN (D)
»8YS 9. GGS. LOAD’

9
} <{1I>
SYSLIB

SYSIN LINK EDIT

EOE

ENTRY NTRACE l
NAME NTRACE (R)

NTRACE

NTRACE. LOAD (NTRACE)

Fig. 6.3B Generation of JAFRI TRACE load module
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6.3 Conversational Colour Graphics DESSIN
6.3.1 Preprocessor IFINC and DESSIN Library DESLIB

In order to create the load modules EXTRACT and DESSIN, a preproc-—
essor IFINC has to be created. The IFINC is used for the treatments of
%#IF and %ZINC both of which facilitate the selection of coding of source
programs according to the computer used, and the expansion of the INCLUDE
files, respectively, '

It is also convenient to make a library DESLIB which contains all
the members of DESSIN-FORT77. First we must create the load module of
IFINC before the creation of DESLIB. Second the DESSTIN-FORT77 is pre—
processed by the preprocessor TFINC so as to select an adaptable Fortran
source of DESSIN (and EXTRACT) and to treat %ZINC. Third the library
DESLIB is created by linking the files DESSIN*FORT77 and TEXT-FORT77.

The load module of IFINC is created from the file B+FORT77 (Fig.
6.4.(a)). Tn order to run the IFINC, FT03 is used for reading the
input data B-CNTL(MVSTK13) to control the treatment of INCLUDE, and
FT04 is specified for the output of the source program (Fig. 6.4(b)).

B. FORT 77 DESSIN . TEKT.

(IFINC) FORT 77 FORT 77
B.CNTL
(MVTK13) FT05
FORTRAN | Fros | FINC
¥
LINK FT04 I
FORTRAN
LINK
DESLIB.
LOAD
Fig. 6.4{(a) Generation of Fig. 6.4{b) Generation of DESLIB

IFINC

6.3.2 EXTRACT and DESSIN
The creation of load module EXTRACT is illustrated in Fig. 6.5.
There are two steps for implementation
(1) Preprocess the main program AFXTRACT by IFINC, where EXTRAC is
the entry name of AEXTRACT.
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(2) Link the subroutines of the libraries CATLIB1, DESLIB, and the
JAERI graphic library SYS9-IGL+LOAD. At the linkage, ENTRY EXTRAC
and load meodule name EXTRACT(R) are specified.

The creation of the load module DESSIN is similar, where the entry
name and the main program name are both AVOIR and the load module name
is DESSIN.

By creating the CATLIBl1 and DESLIB beforehand, all the subroutines
rooted from the entry EXTRACT (or AVOIR) can be linked together. The
subroutine NCAL which also is a member of B-FORT77 is not used at JAERT
by using the creation method above.

The file names newly created for JAERI implementation are shown in
Table 5.1. The list of command procedures TRACE, TEK401l4, TEK4114,
EXTRACT, and DESSIN are shown in Appendix A,

DESSIN, FORT 77
(AEXTRACT)

IFINC
FT 03
FT 04
@@, FORT 77
CATLIB1. FORTRAN
LOAD
EDIT
DESLIB. LINK
LOAD
ENTRY EXTRAC
NAME EXTRACT (R)
SYS49. IGL. EXTRACT.
LOAD LOAD

Fig. 6.5 QGeneration of EXTRACT {(and DESSIN)
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7. Special Problems in Implementing the CATHARE Code on JAERI Computer

Whenever we encountered a problem or difficulty on the way of imple-
mentation at JAERI, we consulted it with CATHARE team of CEA Grenoble by
Telex and Telecopy, with Mrs. M. Boulet with respect to CATHARE éode,
and with Mr. B. Ranson with respect to graphics. Here some problems
specific to JAERT implementation are shown since JAERI computers are

operated under different software environment from ISPRA.

7.1 Problems in Implementation of CATHARE Code
We describe the problems which are consulted with CEA Grenoble in
order of occurrence

(1) The following entry names are undefined : STEMPS (for getting the
remaining CPU time), XTKJBN (for getting job number), SGEFA, SGESL
(in LINPACK library), LEQT1B (in IMSI, 1library). We have replaced
the entries STEMPS and XTKJBN by the corresponding FACOM cnes.

We use SGEFA and SGESL of JAERI LINPACK library (see Section 5.6).

(2) Execution error 0C4 occurs when executing the precompiler Esope.
This error comes from an inconsistent use of precompiler option
CHAR. The error is corrected by the modification shown in Fig.
5.3 (see Section 5.2).

(3) Execution error 80A occurs during execution of CATHARE when using
dynamic allcocation. This error comes from competitive use of
dynamic allocation by the GEMAT and FACOM Fortran77 I/0 libraries.
The error is corrected by the modification shown in Fig. 5.2 (see
Section 5.2).

(4) Floating point overflow occurs during execution of CATHARE in the
case of TCS3P and TCS6FP. This error comes from the original
coding error in subroutine HEXIGV. The error is corrected by the

CATHARE team.

7.2 Problems in Implementation of Graphic Software
(1) As for the graphic library, JAERL uses special terminal I/0 rou-
tines PTS, which is somewhat different from the standard Tektronix
IGL. First, JAERI allows a binary synchronous communication (BSC)
method for data transmission in addition to teletype-method (TTY) .
Second, the buffer format for terminal I[/0 is different from that

of IGL, since JAERI terminal routine inserts extra control bytes
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at the top and the tail of the buffer immediately before the
graphic output. Therefore, when implementing the classical graph-
ics on TEK4014 and TEK4115 at JAERT, we must use the IGL format
for terminal I/O buffer but we need the BSC method. So, we replace
the terminal I/0 routines ADEIN and ADEOUT for our purpose (see
Sections 6.1 and 6.2).

(3) As for the colour graphics DESSIN, we have a problem, though it
is not so important, on the change of colours on palette, because

we don't know which number corresponds to which colour.

7.3 Comparison of Computed Results

We asked Mr. C. Chauliac to check the computed results on FACOM,
We will show here the result of Chauliac's wvalidation :

He checked the output results of M-380 by visualizing them using
classical graphics. The results are correct from his point of view,

He made some comparisons between the results of Grenoble CRAY-1
and those of FACOM M-380 for a sample problem TCS3P. The output lists
of CRAY (magnetic tape) were brought from CEA Grencble by a JAERT staff.

For example, if one takes times t = 655.711 sec. for FACOM and
t = 655.736 sec. for CRAY, the discrepancy on pressure between the two
calculations is 0.02 bar and difference on void fraction is up to 0.03,
The larger difference is at DOWNINT. These discrepancies are small
enough to run the code without problem, however, they are larger than
what we have expected.

The average time step is about 8% smaller on FACOM than on CRAY
at the end of the calculation performed here (t = 680 sec.). We have
observed such a trend on FACOM because larger number of Newton iterations

are required for FACOM.
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8. Error Correction Method for CATHARE Code

8.1 Preliminary Remarks
CATHARE code is written in three kind of languages as follows
(1) IBM assembler,
{2) Fortran,
(3) Esope.

The precompiler Esope translates the source program written in
Esope to Fortran language.

The method of error correction depends on the language types and
file types. In this chapter, the error correction method is described
for each of the files. When the error correction ranges over several
files at a time, it is necessary to give attention to the order of cor-
rection to be done.

After the cerrection was over by using the method described later,
the modified CATHARE code should be run to validate the computed results.
It will be helpful to compare the results in graphs with those of old

version.

8.2 JAEITRA+ESQPE
This fiie is the source program of precompiler Esope. The precom-
piler itself is written in Esope. The file consists of source program
and TNCLUDE source. The error correction method is different between
the source program and INCLUDE source. The name of the INCLUDE source
begins with the character 'I' as shown in the directory list of Appendix B,
(1) To correct the Esope source program

1) Correct errors in the program.

2) Copy the member to a temporary PS-file.

3) Execute preccmpiler Esope, where

Execution parameter ... FORT=IBM,FQRT77,CHAR=COMPIET,

DD name  FTO5F001 ... file generated by step 2),
INCLIB .+. Esope INCLUDE file (JAERITRA-ESOPE),
FTO1F001 ... output file of Esope,

FTO06FO001 ... check list.
4) When the translated Fortran source containg a Fortran statement
which exceeds the limit of continuation lines, execute the post-
processor SULTE to separate the Fortran statement into two or

more statements which will be accepted by the Fortran compiler,

— 59_
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where
DD name FTOLFOOL ... file generated by step 3),
FT16F001 ... modified Fortran source file,
FTO6F001 ... check list.
5) Replace the old members of JAERITRA-FORT77 by the members gener-
ated with the step 3) or 4).
6) Compile JAERITRA-FORT77, and link GEMAT library and SYS9+JSSL.

LOAD in order to create a new load module.

(2) To correct the Esope INCLUDE source
1) Correct errors in the INCLUDE source.
2) Execute the steps (1) 2) - 5) for all the Esope source programs
(57 members).

3) Execute the steps (1) 6), in order to generate a new load module.

8.3 JAERIGEM-ESOPE

This file contains source programs of GEMAT library. The GEMAT

library is used to create the load modules ESOPE and CATHARE., The file

contains IBM assembler source, Esope source program, and Esope INCLUDE

source. The members beginning with "A' are assembler source programs,

the members beginning with 'I' are Esope INCLUDE source, and the others

are Esope source programs in the directory list of APPENDIZ B.

(1) To correct the IBM assembler source program
1) Correct errors in the program.
2) Generate the library type load module, where
Assemble parameter ... BATCH,NAME,
Linkedit parameter ... NCAL,ALIAS.
3) Replace the members of JAERIGEM-LOAD.
4) Execute the steps described in Section 8.2 (1) 6), in order to

regenerate ESOPE load module.

(2) To correct the Esope source program
1) Correct errors in the program.
2) Copy the member to a temporary PS-file.
3) Execute the precompiler Esope. See Section 8.2 (1) 3) but
JAERIGEM-ESOPE is used for INCLIB.
4) When the translated Fortran source contains a Fortran statement

which exceede the limit of continuation lines, use the procedure



3)

6)

7)
8)
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as similar to the Section 8.2 (1) 4).
Replace the old members of JAERIGEM-FCRT77 by the members gener-
ated from the step 3) or 4).
Compile and link the corrected program in order to create library
type load module, where
Compile parameter ... NAME,
Linkedit parameter ... NCAL,LET.
Replace the members of JAERIGEM-LOAD,
Execute the procedure described in Section 8.2 (1) 6), in order

to generate new load module ESOPE.

(3) To correct the Esope INCLUDE source program

1)
2)

3)

4)
5)

Correct errors in the program.

Execute the procedure described in (2) 2) - 5) for all Esope
source programs (64 members).

Compile and link the all members of JAERIGEM+FORT77 in order to
create library type load module.

Replace the members of JAERIGEM+LOAD.

Execute the procedure described in Section 8.2 (1) 6), in order

to regenerate the load module ESOPE using new GEMAT library.

8.4 JAERISYS-ESQOPE

This file contains source programs of SYSTEM library. All members

are Esope source program. Esope INCLUDE source for SYSTEM is contained

in JAERIINC-FORT/7.

(1) To correct the Esope scurce program

1)
2)

3)

4)

3)

6)

Correct errors in the program,

Execute the precompiler Esope. See Section 8.2 (1) 3) but
JAERIINC-FORT77 is used for INCLIB.

When the translated Fortran source contains a Fortran statement
which exceeds the limit of continuation lines, use the procedure
in Section 8.2 (1) 4),

Replace the old members of JAERISYS*FORT77 by the members
created with the step 2) or 3).

Compile and link the corrected program in order to create
library type load module.

Replace the members of JAERISYS-T.OAD.
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8.5 Other Files
The files except for Esope, GEMAT, SYSTEM are written in Fortran.
The error correction method for the Fortran programs is rather simple.
(1) To correct JAERIMOD-FORT77
This file containg source programs of MODULE library.
1) Correct errors in the program,
2) Compile and link the éorrected program in order to create
library type load module,
3) Replace the members of JAERIMOD-LOAD.

(2) To correct JAERIGRI*FORT77
This file contains source programs of GRILLE library.
1) Correct errors in the program.
2) Compile the corrected program, in order to create library type
load module.

3) Replace the members of JAERIGI-LOAD.

(3) To correct JAERTLOG+FORT77
This file contains source programs of CATHARE utility and subrou-
tines for library.

(3-1) To correct the program CREE

1) Correct errors in the program,
2) Compile the program and link GEMAT library in order to generate
the load module CREE.

(3-2) To correct the program SUITE
1) Correct errors in the program.
2) Compile and link the program in order to create the load module

SUITE.

(3-3) To correct the subprograms REDREC and SYSTER
1) Correct errors in the program.
2) Compile and link the corrected program in order to create the
library type load module.
3) Replace the members of JAERIGEM-LOAD.

(4) To correct JAPTEST+DATA

In the CEA provided file, main program and input data are
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stored together as one member. After the errors are corrected,
CATHARE code is to be run for validation according to the procedure

given by Chapter 3.

(5) To correct JAERTINC-FORT77
This file contains Esope INCLUDE source for SYSTEM library.
Some main programs provided by CEA after separated by CREE, are
written in Esope and also refer to this INCLUDE source.
1) Correct errors in the program.
2) Execute the precompiler Esope for all members of JAERISYS+FORT77
where
Execution parameter ... FORT=IBM,FORT77,CHAR=COMPLET,
DD mname FTOSFOO1 ... Esope source program
(JAERISYS *ESOPE) ,

INCLIB «». Esope INCLUDE source file

(JAERIINC-FORT77),
FTO1FOOL .., output file of Esope,
FTO6FO0L ,.. check list.

3) Replace the old members of JAERISYS-FORT77 by the members gener-
ated with the step 2).

4) Compile and link all members of JAERISYS+FORT77 in order to
generate library type load module.

5) Replace the members of JAERISYS-:LOAD.
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9., Computing Time Distribution over Subroutines

Tables 9.1 and 9.2 show the computing time distributions of the
executions of CATHARE code in cases of sample problems ERSTUBE and
TCS6P. The ERSTUBE simulates the experiment of ERSEC pipe. The meas-
urements are performed by using a FACOM software tool FORTUNE. The
tables include subroutine names (best 20}, number of Fortran statements,
number of executions, relative computing cost, and percent of the cost.
But we must notice that the present measurements do not contain the
cost of the subroutines in LINPACK library because we use a ready made
LINPACK load module. Since the subroutines DGEFA and DGESL are called
3,744 and 21,216 times, respectively, in the case of TCS6P, then the
time cost of them is considered to be very large, probably most time
consuming one.

These tables give us an important information about which subrou-
tines should be speedup in order to accelerate the execution of CATHARE
code. It is found that the CATHARE code puts many computing time in
the processing of GEMAT subroutines (O0O0XXX type routines).

The total CPU-times used on FACOM M-380 were 19 min. 58 sec. for
TCS6P and 1 min. 41 sec. for ERSTUBE.
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Table 9.1 Computing time distribution for the calculation TCSSP

No Routine Lines Executions Cost %
1 LEQTIB 140 1024 0.3687483E+10 25.6
2 HELIM3 474 1480 0.158323E+10 10.9
3 FPMAT T3 1473253 0.962668E+09 6.7
4 PSFRON 432 499 0.925711E+09 6.5
5 FPEAU 314 291149 0. 902260E+09 6.3
G O00YDE 245 260127 0.811247E+09 5.7
7 000YAC 201 206709 0.572258E+09 4.0
8 OO0SAY 131 533 0.529748E+09 3.7
g9 HPMEMB B35 16 0. 404830E+09 2.8

10 FECPAR 8683 17967 0.331452F+09 2.3

11 O00ZMR 11 847> 0.298748E+09 2.1

12 FCvV 166 19046 0.282627E+09 2.0

13 PAROIA4 149 6761 0.278839E+09 1.9

14 HCONTE a2 175724 0.237314E+09 1.7

15 FTVOI 549 33618 0. 17891 8E+09 1.2

16 HMOMEN 221 16044 0. 176057E+09 1.2

17 OUVERT 630 6858 0. 172950E+09 1.2

18 HPAR] 252 17526 0.136874E+09Q 1.0

19 RANGE 225 1460 0. 129356E+09 0.9

20 PSROCP 39 TAPH32 0.118815E+09 0.8

Others 12.1
Total 76365 0.143458E+11  100.0
Table 9.2 Computing time distribution for the calculation ERSTUBE
No Routine Lines Executions ~ Cost %
1 NEUTRO B9 AT 0.326722E+10 17.8
2 HF1.IM3 474 31653 0.304719E+10 1B.5
3 OO0YDE 245 3440833 0.107333E+10 5.8
4 SYSLIN 875 5650 0. 103208E+10 5.6
5 UNION 70 3517 0. 78825 7E+09 4.3
] HZMEMB 535 344666 0. 791387E+09 4.3
T QOOYAC 201 3440104 0. 766480E+09 4.1
8 FPEAU 314 881558 0.578854E+0Q 3.1
9 HCONTE 252 344666 0. 467008E+09 2.5

10 FDGM 88 413799 0.526004E+09 2.4

11 FTOVI B4G 717828 0.3682786E+09 2.0

12 HMOMEN 221 313013 0.343180E+09 1.9

13 O00ZMR 11 55062 0.323458E+09 1.7

14 RANGE 225 3517 0.290161E+09 1.6

15 FCV 166 455719 0.275367E+09 1.5

i6 FQLE 354 427333 0. 256407F+09 1.4

17 FQVE 215 427333 0.252006E+09 1.4

18 GVPER1 602 6b2 0.243984E+09 1.3

19 VEL.IM 109 17585 0. 224019E+0Q 1.2

20 VoL 1572 37554 0.212187E+09 1.1

Others 18,7
Total 76365 0.185153E+11 100.0
Note:

(1) Total number of subroutines = 400

(2) Time costs of DGESL and DGEFA in LINPACK library are
not measured. The execution times are 3744 for DGEFA
and 21216 for DGESL.., The time costs are therefore
considered to be very large (probably more than 10%)
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10. Concluding Remarks

We have implemented CATHARE code system during two months (February
to March in 1986). We have finished most of the work. But the use of
the code by JAERI research staff did not begin up to now. We hope this
report is useful as a user guide of CATHARE code and its graphic systems
at JAERI.

The manuals provided by CEA (see Appendix C) are written in French.
The items of output lists, the comments in the program, and the commands
and questions in conversational graphics are also written in French,.

As French language is not profouﬁd in Japan, therefore, the work for

the CATHARE code implementation at JAERI has been processed in part with
trial and error, and in part with the help in the translation of French
by Mr. C, Chauliac.

Colour graphics DESSIN seems to have potentially high graphical
functioens including computer animation and so on. But how to use the
system depends on user and depends on his French ability. If the tests
for advanced colour graphic functions are required further, we will
help them.

We are very much interesting in the speedup of the CATHARE code
calculation on a vector processor FACOM VP-100 in JAERI. But it seems
~very difficult to get a good vector efficiency considered with the
present code structure and coding style.

The CATHARE code is inprocess of modifications by the CATHARE

team. So, we hope this report will also help future code maintenance.
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Appendix A  TSS Command Procedures

EZXXARLEXEXLATEXIET

2 TEK411X ==»

AXEXAIXEXIRXEEN
TEK411X 00000100 PROC O INC*J9303.ECATLGI.DATA’) LMC J9303.GRAPH.LOAD’) PNMCTEK&11X)
TEK411X 00000200 CONTROL WSG LIST NOFLUSH

TEK411Xx 00000300 FREE DDC(FTQ1F001 FTOSFOO01 FTG&F001)
TEK411X 00000400 FREE ATIR(IN)

TEK411X 00000500 ATTR IN IWPUT

TEK411X Q0000600 ALLOC DDC(FTO1FO81) DAC’&IN’) SHR US{IN)
TEK411X 000G0700 ALLOC DDC(FTOSFO01) DA(®)

TEK411X 000C0300 ALLOC DOCFTO6FCQ1) DA(x=)

TEK411X 00000%00 PTSIO

TEK411X 00001000 CALL "LLMCEPNM) -

TEK411X 00001100 FREEALL

TEK411X 00001200 EXIT



AXEFXXTXXAILXEAE

xx ESQPE xx

AXEXTEXEXBXEXNXE
ESGPE
ESOPE
ESOPE
ESOPE
ESOPE
ES0PE
ESTPE
ESOPE
ESOPE
ESUPE
ESOPE
ESOPE
ESDPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
£50PE
£S0PE
ESOPE
ESOPE
ESGPE
ESGPE
ESOPE
ESOPE
ESOPE
ESOPE
ES0PE
ESOPE
ESOPE
ESOPE
ESOPE
ESDPE
ESOPE
ESOPE
ESOPE
ESOPE
ESAPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESQPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESOPE
ESQPE
ESOPE
ESOPE
£50PE
£50P€
ESOPE
ESOPE
ESOPE
£50PE

00010000
00020000
00930000
00Ca0000
00050000
00060C00
30070000
00080000
00090000
00100000
00110000
00120000
00130000
00140000
00150000
00160000
00170000
00180000
00190000
0020000G0
0021000C0
00220000
00230000
00240000
469250000
00260000
20270000
00280000
00290000
00300000
00310000
oo3zzo000
00330000
00340000
00350000
0G360000
00370000
00380000
00390000
00400000
00410000
00420000
00430000
00440000
00450000
00460000
00470000
00480000
00490000
00500000
00510000
00520000
00530000
00540000
60550000
00560001
00570000
00580000
00590000
00600000
006106000
00520000
06636000
006640000
06450000
00660000
40670000
00680600
00690000
00700000
00710000
00720000
00730000
00740000
00750000
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PROC 1 MEMB GENERE(SESOPE.FORTT?) SUITE(NOY IMPC(YES) +

SEG(NO} PODDCJ9303.CATMAIN2.FORT7T) INCLIBCJ9303.PA11.FORTYT) +
LMCJI930Z . TRANS.LOAD)

PRESEG(J9303)
CONTROL NOFLUS
IF &5E3=NO THE

SET &INDD=25TRC'&PODD. (XMEMB) 7}

END

H MSG L IST
N 00

ELSE LF &SEQ =YES THEN DO
SET &INDD=8STR(’XPRESEQ..IMENE")

END
WRITE

CHARCCOMPLET)

WRITE =xxx MOULIWETTE ESGPE SUR LE FICHIER &INDD
WRITE wxxx NACHINE CIBLE(CRAY)

IF &STRCESUITE

ERROR DO

WRITE *xx ERREUR, ZINDD N-EXISTE PAS

EXIT

END
ALLOC FICFTOSF
ERROR COFF

} = YES THEN WRITE
WRITE =xxx BIBLIGTHEQUE INCLIB

001) DACRINDD) REUSE

ALLOC FLCINCLIB> DACr&INCLIB’) REUSE
ALLGC FICFTOBFOO1) DUMMY REUSE

IF &IMP NE YES

THEN GOTO

LA

[ ==x

LECTZ2: WRITENR IMPRESSION DE LA LISTECIMP,TER,S5YS OU DMY)

READ R
IF &R=IMP THEN

WRITENR DESTINATION(GTT,

ALLOC FLCFTO6F001) SYSOUT(A) DEST(&DEST) REUSE

IF &R=TER THEN ALLOC FI(FTO&FOO1) DAC(x) REUSE

IF &R=DMY THEN ALLOC FICFTD6F001) DUMMY REUSE

READ
END
ELSE DO
ELSE DO
ELS

Do

DEST

xxxx CARTESULTE AVEC SUITE
‘EINCLIB”

T==>

IF &R=SYS THEN ALLOC FI(FTC&FO01) SYSOUT(S) REUSE

END
END
LA: DELETE &GE
FREE ATTRLISTC
ATTRIB A LR(80
DELETE #ATEMPO
ERRCR §O
ERROR OFF

WRITE EHI EHI A REFAIRE =xxx

E DO
ELSE DO
GOTO
END
END
HERE

Al

LECT2

) BL{3120) REC(F B)

WRITE ¥¥x ERREUR,ESOPE EST IMPOSSIBLE xxx

GOTO FIN
END

ALLOC FICFTG1FGO1) DACH4TEMPO) SP(50,50) US(A) TR REUSE

ERROR OFF
CALL *&LM(ESD
IF &LASTCC XE

WRITE ESOPE CO

PE}* 'FORT=1BM,FORT77,CHAR=&CHAR"’

0 THEWN DO

WRITE =x* ERREUR A L/ETAPE ESOPE xx=

GOTO FIN1
END
RRECT (IL.E.

LASTCLC = 0}

IF &STR(RESUITE) WE &STRC(YES) THEN GOTOD FIN1

ALLOC FICFT16F001} DAC(RGENEREY SP(2,20) USCA) TR REUSE

CALL “J9303.TRANS.LOADCSUITE)

SET &LODE = &L
IF &CCODE > 4 7T

WRITE =xxx ERREUR A LTETAPE SULTE COND CODE

G

E
WRITE SUITE €C
GOTO FIN

ASTCC
HEN DO

070 FIN1
ND
RRECT (l.E.

LASTCC < 0OU

FIN1: RENAME #KTEMPO &GENERE
FIN: WRITE LE FORTRAN GENERE SE TROUVE SUR LE FICHIER ZGENERE

FREE FI(FTO1FCO1,FTO5F001,FTO06FO0T,FT16F001,A, INCLIB)

DELETE #RTEMPO

4

)

&CODE =xx



FEAXRMAXELAXELT

ax CREE ux

EEXXERAEXXXXEX
CREE
CREE
CREE
LREE
CREE
CREE
CREE
CREE
CREE
CREE
CREE
CREE
CREE
CREE
CREE
CREE
CREE

EXXAXTAXETEXRE

xx TEK4014 %x

AZEXEEEESEXTANNE
TEXK40Q14
TEX4014
TEK4014
TEK4014
TEK4014
TEK4014
TEK4014
TEK4O14
TEK4014
TEK4014
TEK4014
TEK40t4

AFEITTFTALTEZER

== TRACE L

EXNSERRATARTTE
TRACE
TRALCE
TRACE
TRACE
TRACE
TRACE
TRACE
TRACE
TRACE
TRACE
TRACE
TRACE
TRALCE
TRALCE
TRACE

00900100
00000200
00000300
00000400
00000500
00000600
00000700
00000800
00000900
00001G00
00001100
00001200
00001300
00001400
00001500
00001600
00001700

00000100
00000200
00000300
00000400
00000500
00000600
00000700
00000390
00000900
Q0001000
00001100
00001200

00000100
00000290
200400340
00000400
009005460
00000600
00090700
Q0060309
00000900
00001000
06001100
00001200
00001300
00001400
0o0Qts00
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PROC 1 MEMB LM{"J93Q03.TRANS.LOAB’) PNM{CREE) +
INC-49303.P010.FORT?77) OUTSOCC’J9303.CATMALIN.FORTYT ")
OUTDBATAC’J9303.CATHAIN.DATA)

CONTROL MOFLYSH NOMSG

Y¥RITE EDITION DE RQUTSOCC(EMEMB)

¥RITE ET DE SOUTDATA(ZMEMB)

YRITE A PARTIR DE LZINCEAMENB)

FREE FICFTOSFO0O1 FTO6FO01 FTO8FO01 FT10FO001)

ALLOC FICFTOSFOO1) DAC RINCIMIME) ")

ALLOC FICFTO&FQO1) DA(*) R

ALLOC FICFTOBFCQO1) DA{'&0UTDATACIZMENE) ‘)

ALLOC FICFTIOFQO01) DAC SOUTSOCCANEMB) “2

CALL "ELMCEPNM) -

FREE FI1(FTOS5F0Q1,FTQ6F001,FTOAF001,FTtOF001)

ALLOC DOCFTOSFO01> DA(x)

ALLOC DDC(FTQ6FD01Y DA(x)

END

PROC 0 INC’'JO9303.#CATLGI.DATA’) LM('J9303.GRAPH.LOAD ) PNM(TEK4014)
CONTROL MSG L1ST NOFLUSH
FREE DDC(FTO1F0O01 FTOSFOOT FTQ6FO3G1)
FREE ATTRCIN)
ATTR IN INPUT
ALLOC BD(FTO1F001) DA(-ZIN7) SHR USCINY
ALLOC OD(FTO5F001) DA(x)
ALLOC DDCFTO6FO01) DA(x)
PTSIO
CALE *&LMCEPNM)
FREEALL
EXIT

PROC 1 MEM INC-J9303.2CATFT11.0ATAY OUTC JSIO3.BCATLGL.DATAYY +
SYSINC-J9303.PO0L7.FGRTTT ) LMC’J9303.GRAPH.LOAD") +
PNM(TRACE?

CONTROL LIST MSG NOFLUSH

FRES ATTR(IM)

FREE DD(FTOSFO01 FT11F001 FT13F301)

ATTR 1IN INPUT

DELETE ‘a0UT”

ALLOC DDCFT11F001) DAC’SIN-) SHR USCIN) REU

ALLOC DDC(FT13F001) DAC'&OUT*) SP(100 10) T NEW CAT UNIT(TSSWK) +
RELEASE REU

ALLOC DD(FTOSFQO1) DAC/ESYSINCLZMEMY’) SHR US(IN) REU

CALL ‘ZLMH(ZPNM)* '

FREEALL

EXIT
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KE@528001 J1648.TSSMAC.CLIST(EXTRACT)

PROC O
CONTROL NOMSG
WRITE ===== CONTRACTION DE FICHIER GRAPHIGUE CATHARE =====

FREE F(FTOS5FO01,FTO6FO01-FTO9F001,FT10F001)
FREE ATTR(DCB?

ATTR DCB LRECL(80) BLKSIZE(80) RECFM(F)
ALLOC DA(*}> F(FTO5F001)> USING(DCB)

FREE ATTR(DCB)

ALLOC DA(x) F(FTO6FOO01)

CALL "J1648.AEXTRACT.LOAD(TEMPNAME)

FREE F(FTO5F001,FTO6F001.FTOSF001,FT10F001)
WRITE ===== FIN DE VISUALISATIQON =====

KER528001 J1648.TSSMAC.CLIST(DESSIN)

PROC ©
CONTROL NOMSG
WRITE ===== PROCEDURE DE VISUALISATION CATHARE =====

FREE F(FTOS5F001,FTO6F001,.FT0O8F001)

FREE F(FTO9FO01,FT10F001)

FREE ATTR(DCB)

ATTR DCB LRECL(80) BLKSIZE(80) RECFM(F)
ALLOC DA(*) F(FTOS5F001) USING(DCB)

FREE ATTR(DCB)

ALLOC DA(x) F(FTC6FO001)

ALLOC DAC(=) F(SYSOUT)

FREE ATTR(BCD)

ATTR BCD BLKSIZE(137) LRECL(133) RECFM(V &)
ALLOC F(FTO8FGQO01) SYSOUTCA) US(BCD)
FREE ATTR(BCD>

PROF NOINTERCOM

CALL "J1648.AVOIR.LDAD(TEMPNAME)"

PROF INTERCOM

FREE F(FTOSF001-FTO6F001.,FT08F001)
WRITE ===== FIN DE VISUALISATION =====
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Appendix B Directory List of the Delivered Files

EIEXXEAINIITLEXX EXXFEETIXATIIXNEET X FEXEXTXANSIXEL XYY
MEMBER NAME FAGE NO. NO. OF CARDS
EXXXIXTEIELNNEXX EXXXZEXXNTIEXILRR EEXEXEXTETEEEXITEE
(NQ.=001)  IBLS® 0001 23
(HO.=0Q2)  IBLBLOC 0002 20
(ND.=0G3)  IBLS 0003 23
(MQ.=004> IBLY 0004 } &9
(NO.=005} ILCACOR 2006 ' 14
(NG.=706)  ILCACCM 2007 26
(NQ.=Q07)  ILCSCOM 0008 10
¢N0.=008}  ILDCCOM 0008 at
(N0.=009)  ILEQCOM 0010 16
(NO.=010)  ILERCOM Qo11 10
(NO.=011>  ILHDLOM G012 23
(ND.=012}  ILINCGM 0013 18
(NO.=013)  ILKDCOM 0014 23
(NO.=014)  ILKXCOM 0015 20
(N0.=015)  ILXYCOM 0015 11
(ND.=016>  ILLDATE 0017 2
(NO.=017Y  ILLUCOM 0018 15
(NO.=018)  1LMACOM 0019 16
(NO.=019)  ILNICOM 0070 8
(N0.=020)>  ILNVCGM 0021 8
(NG.=021)  ILPICOM 0022 11
{NO.=022)  ILPJCOM 0023 11
(NO.=023)  ILPNCOM 0024 : 16
(M0.=072&)  ILPGCOM 0025 10
(NO.=025)  ILRCCOM 0026 14
(NO.=026)  ILSGCOM 0027 10
(NDO.=027)  ILSPCOM 0028 39
(NO.=028)  ILSYLOM 0029 18
(ND.=029)  ILTICON G030 16
(NO.=030)  [LTYCOM 0031 12
(N0.=031)  ILVRCOM 0032 9
(NO.=032)  LBSYM 0033 B ¥4
(NO.=033)  LCEGAI 0034 48
(NO.=034)  LDECL 0035 170
(N0O.=035)  LDEP 0039 128
(NDO.=036) LDIAG 0042 98
(RO.=037>  LECCAT 0044 291
(NO.=038)> LECINS 0050 107
(NG.=039)  LEDIT 0053 82
(NG.=080)  LEDIT1 0055 ' 46
(NO.=041) " LEXC 0058 151
(N0.=042y  LEXCAS 0059 388
(NO.=043)  LEXDO 0066 252
(NO.=044)  LEXIF1 0071 396
(NQ.=045)  LEXINS 0079 8a
(NO.=048)  LEXMAC 0081 243
(NO.=047)  LEXMC1 0086 67
(NO.=048)  LEXPA 00BS 375
(N0.=049)  LEXPS 0095 48
(NO.=050)  LEXPC 4096 96
(NQ.=051)  LEXPK 0098 77
(ND.=052)  LEXPR 0100 44
(ND.=053)  LEXTEN 0101 309
(ND.=054)  LIMPLL 0107 ) 90
(NO.=055)  LINST 0109 531
(NO.=056)  LINTOT 0119 508
(NO.=057>  LNEXS 0129 108
(HD.=058)  LNEXT 0132 535
(N0.=059>  LNXPAR 0142 k3
(NO.=060)  LNXTRM 0143 48
(NO.=061)  LPCENT 0144 167
(NO.=062)  LPVL 0148 g1
(N0O.=063)  LSEGCX 0150 466
(NG.=064)  LSEGEG 0159 127



(N .=065)
(NO.=066)
(NO.=067)
(NO0.=068)
{ND.=069)
(NO.=070)
(NO.=071})
(NG. =072
(ND.=073>
(NO.=074)
(N0.=0T75)
(NO.=076?
(NO.=07T7)
(N0.=078)
(NQ.=07D)
(NO.=080)
(NO.=0813
(RG.=082)
(NG. =383}
(NO.=084)
(NO.=085)
(HD.=088)
{ND.=087)
(NO.=088)

LSEGH

LSEGM1L
LSEGM2
LSEGP
LSEGPN
LSEGTX
LSEGXX
LSGDIN
L5GD11
LSGEDA
LSGEDL
LSGED1
LSGTYP
LSMAC
LTSYM
LUINS
LUTERM
LVAR

LXCALL
LXTYP

LXTYP1
LXTYP?2
LXTYP3
MA LN

JAERI — M 86-079

0162
6169
0174
o179
0181
0185
0138
0190
0192
0193
0194
0136
g1¢¢
0201
0208
0210
0213
0222
0228
9231
G233
0235
0237
0238

339
257
254

59
205
113

109

10460 CARDS



(N3 .=001)
(NO.=C02)
(NJ.=003)
(NO.=304)
(NO.=0035)>
(ND.=00463
(N0, =U0T2
(ND.=0083
{NJ.=00%
{NQ.=010)
(NO.=011)
(NO.=C12)
(¥0.=013)
(NG .=014)
(N2 .=0135)
(NO.=016)
(NO.=017>
(NO.=018)
(ND.=019)
{ND.=020>
(NO.=021)
(NG.=022)
(NO.=023)
(NQ.=024)
(ND.=023)
(NO.=0286)
(RO.=027)
(§0.=028)
(ND.=G29)
(80.=030)
(NO.=031)
(ND.=032)
(NO.=033)
(NO.=034)
(NO.=0335)
(NO.=036)
(NO.=037)
(NO.=038)
(ND.=039)
(NO., =040

(NO.=041) "

{ND.=~042)
(NO,=043)
(NO.=044)
(NO.=045)
(ND.,=0486)
(NO.=047)
(NO.=048)
(ND.=04%)
(NQ.=050)
(NO.=051)
(NO.=052)
(NG.=053)
(NO.=054)
(NO.=055)
(NO.=056)
(ND.=037)

JAERI - M 86— 079

FXXEXZIEIXIXXNXN

MEMBER NAME

EXXXIXFEXXXAXXEER

E30PVS
LBSYH
LCEGAL
LPECL
LDEP
LOIAG
LECCRT
LECINS
LEDIT
LEDLT
LEXC
LEXCAS
LEXDD
LEXIF1
LEXINS
LEXKRAC
LEXMLC1
LEXPA
LEXP8
LEXPC
LEXPK
LEXPR
LEXTEX
LIMPLL
LINST
LINTOT
LNEXS
LNEXT
LNXPAR
LNXTRN
LPCENT
LPVl
LSEGCX
LSEGEG
LSEGM
LSEGHT
LSEGM2
LSEGP
LSEGPN
LSE6TX
LSEGXX
LSGDIM
LSGDIt
LSGEDA
LSGEDL
LSGED1
LSGTYP
LSMAC
LTSYM
LUINS
LUTERM
LVAR
LXCALL
LXTYP
LXTYP1
LXTYP?2
LXTYP3

LIST OF J93CZ.43ERITRA.FORTTT

EXEXXEXIAXTKEXEETE

PAGE NO.

EEXIXENIXZEXEEELE

4001
0007
0003
0%10
0017
0021
2023
0027
o033
0033
Q035
0040
0049
0056
0065
00&s8
0075
0ar7
0088
0090
0093
0036
0098
0106
0109
0117
0128
0130
0140
Gt42
0144
0147
0149
0162
016&
0174
0180
o188
0190
0196
0200
0263
0205
Q207
0209
0211
9215
0217
0226
0228
0234
0243
0249
0253
0256
0258
0260

AXEZEXELEAXTNSEEN

NO. OF CARDS
EEFEREEXXERTALRR

311
20
35

745

183
as

195

127

114
61

219

484

379

490

133

347

100

558
63

124

125
6%

403

114

394

572

105

529
56
80

117
98

660

165

3a7

277

383
79

273

207

113
96
52
57
79

167
82

455

12316 CARDS



(N0.=001>
(ND.=0027
(NO.=003D
(NT.=004)
(N0, =00853
(N0.=0052
(NO.=007)
(ND.=008?
(NO.=009)
(NO.=0102
(NDO.=011)
(ND.=012)
(NO.=013)
(NO.=014)
(NO.=015)
(KD.=018)
(NO.=Q17)
(NO.=G18)
(NC.=019
(NO.=020)
(ND.=021)
(NQ.=022)
(ND.=023)
(NO.=024)
{NO.=025)
{ND.=026)
{NDO.=027)
{ND.=028)
{NDO.=029)
(NO.=030)
(NO.=021)
(ND.=032D
(NO.=033)
(NO.=034)
(ND.=035)
(NO.=0362
(ND.=337)
(NDO.=038)
(N0O.=039)
(N . =040)
(NO.=041)
(ND.=042)
(NO.=043)
(NO.=044)
(NO.=045)
(NO.=046)
(NG.=04T7)
(NG.=048)
(NG. =049
(N0 .=0350)
(ND.=051)
(ND.=052}
(NO.=053)
(NO.=054)
{N0O.=055)
(ND.=03586)
(NO.=057)
(NO.=058)
(NOQ.=059)
(NO.=060)
(NO.=061)
(NO.=082)
(ND.=063)
(NO.=064)
(ND.=065)
(N0.=066)
(ND.=06T7)
(NO.=068)
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DIRECTORY LIST GF J9303.JAERIGEM.ESOPE

EXXXEXXTIINEESY

MEMOER NAME

ADDADD
ADDMEMWS
ADDSUE
ADDWHAT
ALIDATE
ALZIHEUR
AQQOZro
AQDQZGH
ADBOIPM
I100ADR
Ia0a02
I0DDATE
I0aDES
I000MP
100PBUF
IGAPTRK
1005GH
I00SRE
I00TF1
I00TF2
IDOTRY
IDOUNIT
I00vAL
I0OVEG
00CASE
000ABE
000AaDG
000DEX
0oosLB
000OMP
0Q0OMS
ooooop
COODRO
0ooDwD
O00QERR
DCOETA
0QOFIX
00oLIs
agoMaPp
* OOOMIN
oaoMorP
O0ONRD
OOGMRY
oaoMsu
O0GHTA
00OMTX
QOOMWD
QOOMWF
BOGPOS
QOGPRM
O0ORES
ooosayv
O00SEG
000S8G
0005UG
0003Us
goosuw
QOOVAL
DOOVEG
0o00wBY
gooxos
Q00XLN
000XMY
Q0OXTN
0CQOXTR
000YAC
00GOYAD
000YAT

EXTXXXEAXLEAXREXE

PAGE ND.

EEEXXXATXEXTEXRR

0001
0005
0007
0010
0016
0018
9019
o021
0023
00235
0027
0029
0030
0017
0038
003¢
0040
0043
0044
0C4s
0046
0048
0049
0050
0051
0052
0053
0059
0062
0063
0068
0071
0073
0074
0076
0077
0079
0081
0083
Q084
00838
0090
Q093
0095
0093
0099
0101
0106
0108
0109
0112
0113
0118
0125
0126
0128
0130
0132
0136
0138
G140
0141
0143
0145
0146
0148
0151
0158

EXEXXXFEEXXEXENR

NO. OF CARDS

EEXEEXXZXIEIXXIXEXE

20%
70
114
303
100
41
73
83
53
30
&0
3
361
15
13
20
126
38
11
28
62
9
19
18
15
16
302
120
26
254
1038

111
135
131
370
44
58
T4
76
163
55
52

65
97

102
148
380

62



(NO.=069)
(NO.=070>
(ND.=0712
(NO.=0Q72)
(NO.=073)
(R0.=074)
(NO.=0735)
(R0.=076)
(NO.=07T)
(ND.=073)
(ND,=079)
(NQ.=0807
(NO.=081>
(ND.=Q82)
(NG.=083)
(ND.=084)
(ND.=C85)
(XD .=04862
(ND.=087)
(NO.=088)

000YDE
000YIN
pooyY1l
DOOYNF
goovYsu
000YTN
000ZMR
ng0Zmy
goazap
GO0Z7A
o002ZB
gogizc
0002121
000212
000223
000774
009is
Q00zisé
agoz2t
00SvAL

JAERI - M 86 —079

0160
0164
0166
0169
0171
0174
0179
Q0180
0181
0183
0184
0185
0186
0187
0188
ot89
01%0
0191
0193
0194

194

7730 CARDS



(ND.=001)
(N0.=002)
(NG.=0G3>
(NO.=304)
(NG.=0032
(NG. =006
{NO.=0077
{N0.=0048)
(NO.=00%)
(ND.=010)
(ND.=G11)
(NO.=012)
(NO.=013)
(RO.=014)
(ND.=0153
{ND.=016)
(NO.=017)
(ND.=G18)
(X0.=019)
(NQ.=020)
(NO.=021>
(N(.=022)
{NO.=023>
(NO.=024)
(NO.=025)
(NO.=026)
(NO.=027)
(ND.=028)
(ND.=029)
(ND.=030)
(NG.=031)
(NO.=032}
(NO.=033)
(NO.=034)
(NO.=035)
(NOD.=0336)
(N0.=037>
(ND . =038)
(NG. =039
(NG, =0400
(ND.=0417
(NO.=042)
(NO.=043)
(NO.=044)
(ND.=045)
(NO.=046)
(ND.=047)
(NO.=043)
(NO.=04%
(NG L =050
(NG.=051>
(NG .=052>
(NO.=0532
{NO.=054)
(NO.=0535)
(NO.=0562
(N3.=057)
(N .=058)
CNO.=05%)
(ND.=060)
(NO.=061>
(ND.=062)
(NO.=063>
{HO.=064}

JAERI - M 86 — (7%

DIRECTORY LIST

XXEXXXIXIXLTXEXERE

MEMBER MAME

EXEEXXXFTATARXX

0OCASE
000ABE
000ADG
000DEX
goooLs
000DM?P
GOODMS
anooge
000DRD
0oonwn
00OERR
OGOETA
00CFIX
DoGLIS
900MAP
ODONIN
GO0KOR
GOOMRD
QOOMRU
000MSU
000MTA
00GMTY
0064w
O00HWF
000POS
0QO0PRM
G00RES
ooosAav
0008EG
000856
000suG
0ogsus
000SUY
00avAL
OOOVEG
000WBY
000558
0GOXLN
000XMY
: OOGXTN
0O0XTR
000YAC
00aYAD
oo0ovat
000YDE
O00YIN
000YI1
GOOYNF
000YSU
Q00YTH
0002MR
0007ZMY
0o0zoP
B002ZA
000228
0QozIc
0onz21
000722
000223
006724
000225
0002176
000277
00SVAL

FEXTAXAXKXTIFXER

PAGE NO.

TFEXXIXXLXXIXEXEXEX

0001
0002
2003
0011
0013
D014
Go19
Q21
aQz2
0023
o025
0026
0028
0030
0032
0G33
0a37
0039
0043
GQ46
0050
0051
0053
0058
0060
0061
0063
0066
0069
0Q74
075
0077
0079
0081
0085
0084
ooss
0089
0090
cog2
0093
Q0495
0099
0103
0105
0110
0112
011é
0118
0120
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0138
0139

CF J9303.J3ERIGEM.FORTTT

¥XLTIXLXLLLSEX X

KO. OF CARDS

EIEZREZXZXXIXRXX

412
103
23
250
78
43
36
70
31
53
95
61

174
a3
161
111
172
36
T2
237
36
24
64
110
129
235

59
103
87
165
48
63
25
25
105

101
199
198

63
243

193
90
94

249

5435 CARDS



(NO.=301)
(NO.=0072)
(ND.=003)
(X0.=004)
(NQ.=Q05)
(ND.=008)
(80, =007)
(NJ.=003)
(NQ, =009
(K¥Q.=010)
(NG.=011)
(NO.=012)
(NO.=013)
(NO.=014)
(NO.=013)
(ND.=0152
(NO.=01T)
(NO.=018)
(NO.=019)
(N0, =020
(NO.=021)
{NO.=022)
(NO.=023>
(NO.=024)
(NO.=0235?
(NO.=026)
(NO.=027)
(NO.=028)
(NO.=0292
(NO.=0307
(ND.=031)
{NO.=032)
(ND.=033?
(ND.=034)
(NO.=035)
(ND.=036)
(NDO.=037)
(NO.=038)
(NO.=039)
(NO.=040)
(ND.=041)
(ND.=042)
(ND.=043)
(NO.=044)
(NO.=045)
(ND.=0456
(ND.=0472
(ND.=048)
(ND.=049)
(N0.=050)
(ND.=031>
(ND.=052)
(ND.=053)
(NO.=054)
(ND.=055)
(NO.=056)
(NO,=057)
(NO.=058)
(ND,=059)
(NO.=060)
(ND.=061)
(NO.=062)
(ND.=063)
(ND.=D64)
(ND.=065)
(ND.=066)
(ND.=067>
(NO.=0682

JAERI —M 86 —079

OIRECTORY LIST OF J9303.JAERISYS.ESQUPE

XEXIREEXEIEENX

MEMBER MWAME

EEETXLEATIIENEILE

ACCY
ADZADJ
ALOCOM
BDISK
BILINI
BILMAS
BRA
BRAGDI
BRANCH
BRECHE
CINEDL
CINELY
CIRCBI
CIRCLU
COEURa
COULE
CTRPEN
CUTHIL
DONNEE
ECVAR
EDA
EQUIDIL
GEOa
GEOBRAS
GEOMDL
GEOMLU
GEQTEPa
GEOVOLs
GOPERM
GOREST
GOSAUY
GOSEG
GOTRAX
GV
GVALIM
GVAX
GVBREC
GVDISK
GVLU

* GYMDI

GYSGEDa
GVSLOGa
GVSPERS
Gvssoua
GvsuTla
GVSVARa
GV§12a
HDISK
HEXI
HEXIGY
HJAC
HSECRI
H3LCaB
HILCaH
H3NO®
H3PAR
HIRE&B
H3IRE&H
HIREST
H3REaV
HISUB
INTERP
JACOBE
JALOBIa
JDISK
JONRTYP
KELGR1
KICE

FEEIIEXTIRNXNIIENX

PAGE NO.

5901
0005
2010
2013
2015
2017
9023
2034
0035
0039
0043
0045
2051
0055
0066
0068
0074
0077
0081
0083
0093
0094
0096
0097
0098
0100
0102
0103
0104
0114
0118
0122
0124
0133
0139
0145
0155
0158
0162
0180
0184
0185
0186
0187
0188
0189
0190
0191
0198
0209
022t
0233
0235
0236
0237
0238
0239
0240
0241
0242
0243
0244
0245
0249
0250
0253
0255
0257

*.78Ag

FEXEEELATIXIARNIRE

NO. OF CARDS

EXRTIXIRNATIEARTEXT

170
233
141
93
73
277
593
47
166
202
83
302
179
583
57
312
149
188
S8
503
8
51
2

3
70
58
3

5
495
161
186

473
325
280
500
127
210
934
200
12
13
16
41

15

332
566
980
300

150
58
80
34



(RD.=069)
(K0.=0702
(KO.=071)
(NO.=072)
(NO.=073)
(NO.=074)
{ND.=073)
(NO.=078&)
(RD.=077)
(NO.=073)
(N0. =073}
{ND.=0807
(RO.=0381>
(ND.=082}
(ND.=0833
{ND.=0843
(NG.=085)
{NO.=086)
(NO.=087)
(ND.=088)
(NO.=089)
(NO.=090)
(k0.=091)
(ND.=092)
(NO.=093)
(NG.=094)
(NG.=095)
(NG .=098)
(ND.=09%T)
{ND.=098}
(ND.=0592
(N . =100
(KD.=101)
(NG, =102
(X0.=1032
(NG, =104
{(NO.=105)>
(¥0.=1062
(ND.,=107>
(NO.=108)
(¥0,.=109)
(NG.=110)
(NO.=111)
(KO, =112)
{ND.=113)
(NO.=114)
(NO.=115)
(hO.=1186D
0. =117}
(NO.=1182
(NO.=1192
(NO.=1200
(NG . =121>
{NO.=122)
{ND.=123)
(ND.=124)
(NO.=125)
(NO.=126)
(kd.=127)
(NO.=128)
(NG.=129)
(N =130)
(ND.=131>
{(NO.=132)
(NOB.=133)
(NO.=134)
(N0.=135)
(NO.=138)
(NO.=13T)
(NG, =138)
(NG, =139
(NO.=140)

LIMITE
LIVAR
LOCAT
LOGARI
1LOGOSA
MAILa
MAILD1
MATLLY
MASE
METALa
METVOL3
MODLF
MODONa
NORME
QUVERT
PCRIDI
PODIR
POMPAL
POMPD!
POMPE
POMPLY
PORTE
POVER
PPRINT
PSCHIT
PSDISK
PSLANC
PULITS
RANGE
RAZ
RAZ1
REACTI
REMAIL
86
RMAIL
RHASOU
SCRAM
SEGDI
SEGPER
SELEMPE
SINCOP
SCURLEBa
SOURCEPa
SPERMAS
SYSLLIN
TE
TEBISK
TEP
TEPGDL
TITRE
TGPOCI
10POLU
TOPOSE
TOUR
TRAHSF
TUYaU
TUYGDL
TUYMAL
TUYMDI
UTION
YARADJ
VAREXa
VARIPa
VARTa
YOISK
VERIFI
VoL
YOLGDL
YOLMAI
VOLUME
WALLT
WALLP
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0258
0262
0273
0274
0276
0277
0278
D279
0230
0281
1283
2284
0291
8292
Q2923
0299
03n1
0305
0307
0309
0320
0331
0334
0337
0342
0349
0351
0354
0360
0363
0364
0366
0371
0380
0390
0398
0399
0401
0411
0412
0413
0414
0415
0417
0418
0420
Cc428
0430
0433
0434
0437
0439
0450
0451
0455
0460
0462
0463
0470
0473
0475
0478
0477
0478
0479
0482
0483
0495
0497
0499
0504
05190

213
549
35
59
38
29
49

42

a3

347

15
280
T4
176
75
89
554
567
151
128
228
364
57
147
291
138
39
34
245
877
514
417
50
57
544

127

23607 CARDS



(NGO =001>
(NOQ.=002D
(N3, =003)
(ND.=004>
(NG.=005)
(NG.=006)
(NG.=007>
(ND.=008)
(ND.=00%)
(NO.=010)
(NDO.=011)
(NO.=012)
(KO.=013)
(KO.=014)
(NG.=0135)
(NG.=016)
(NO.=0G17>
(NO.=018)
(NO.=019)
(NO.=020}
(ND.=021)
(NO.=022)
{(NO.=023)
(NO.=024}
(ND.=025)
(NO.=026)
(ND.=027)
(NO.=028)
(ND.=029)
(NO.=030)
(ND.=031)
(NO,=032)
(¥0.=033)
(NG.=034)
(ND.=0335)
(ND.=036>
(NO.=037)
(NO.=038)
(NO.=039)

(ND.=040) °

(NO.=051)
(NO.=042)
(NO.=043)
(NO.=044)
(NO.=045)
(NO.=046)
(NO.=047)
{(ND.=048)
(ND.=049)
(ND.=050)
(ND.=051)
(ND.=052)
(NO.=053)
(NG, =054)
(NO.=05%5)
(NOD.=056)
(NO.=057)
(NO.=058)
(NO.=059)
(NO.=060)
(NO.=061)
(NG.=062)
(NG .=063)
(NO.=064)
(N(Q.=065>
(NQ.=066)
(NO.=067)
(NO.=068)

JAERI - M 86—079

GIRECTORY LIST OF J9303.JAERISYS.FQRTT?

ZEXLTRALRTEEIL RN

MEMBER NAME

EEELITAEXITIXLXY

accu
ADZADJ
ALOCOM
BO1SK
BILINI
BILMAS
BRA
BRAGDI
ARAMCH
BRECHE
CINEDL
CINELY
CIRCBI
£IRCLY
COULE
CTRPEN
CUTHIL
DONNEE
ECVAR
EDA
EQuIDI
GEOMDI
GEQMLU
GOPERM
GOREST
GOSAUY
GOSEG
GOTRAN
"
GVALIN
BYAX
GVBREC
GVDISK
GVLY
GVMDI
HDISK
HEXL
HEXIGY
HIAC
HSECRI
INTERP
JACOBE
JDISK
JONTYP
KELGRI
KICE
LEMITE
LIVAR
Locat
LOGARL
MAILDI
MALLLY
MODLF
NORME
OUVERT
PCHIDI
PODLP
POMPAL
POMPDI
POMPE
POMPLY
PORTE
POWER
PPRINT
PSCHIT
PSDISK
PSLANC
PULTS
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0001
0007
0014
0017
0018
0020
0028
0g5s
0ost
0062
0068
0070
0079
0084
0098
0107
0111
0114
0116
0127
0128
0130
0132
0134
0148
0152
0156
0139
0170
0177
0187
0201
0705
0207
0231
0237
0287
0279
0328
0341
0343
0344
0349
0350
0352
0355
0356
0360
0371
0372
0374
0376
0377
0384
0385
0397
0400
0403
0405
0408
0439
0452
0457
0461
0470
0479
0480
0486

NG. OF CARDS

EXEEREEIETERRARERX

317
333
121
34
a3
417
1448
86
232
307
105
436
269
757
447
171
125
67
570

5%
95
66
750
193
208
135
548
347
530
748
199
82
1280
301
538
1709
2676
663

19
269
43
60
118

204
566

68
T4
50
358
17
628
138
138

126
1698
686
228
171
468
439
20
324
396



(NO.=069)
(NO.=070)
(NO.=071)
(NO.=072)
(NG.=073)
(NO,=074)
(ND.=075)
(ND.=074)
(N0 .=07T)
(NQ.=078)
(ND.=079)
(ND.=0B0)
(ND.=081)
(HD.=082)
(X0.=083)
(NO.=084)
(NO.=085)
(NO.=G86)
(ND.=087)
(NO.=088)
(ND.=083)
(NC.=090)
(NQ.=001)
(NT.=092)
(NO.=093
(NO.=094)
(NO.=095)
(HD.=096)
{ND.=097)
{NQ.=098)
(NO.=099)
{ND.=100)
(NO.=101)
(NO.=102)
(NO.=103)

RANGE
RAZ
RAZ1
REACTI
REMAILL
RG
RHATLL
RMASOU
SCRAM
SEGDI
SEGPER
SINCOP
SYSLIN
TE
TED1ISK
TEP
TEPGDI
TITRE
TGPODI
ToPOLU
TOUR
TRANSF
TUYau
TUYGDI
TUYHAI
TUYMDI
UTICN
VDISK
VERIFI
vaL
VOLGDI
VOLMAL
VOLUME
WALLC
WALLP
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0494
0499
0500
0501
0509
0529
0548
0563
0563
G567
0539
0381
(0582
0584
06Q3
0604
0608
0610
0613
06 16
0634
0641
0648
0651
0653
0668
0673
0675
0676
0677
0706
07038
0713
0721
0731

079

223
36
42

405

1073

997

776
T4
53

710
12
15
85

1011

16
1570
95

252
393
502
872
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(NO. =001}
(ND.=202)
(ND.=03)
(NO.=00s3
(NQ.=0053
(NO.=008)
(NO.=207)
(NO.=%0G8)
(ND.=009)
(ND.=012)
(HO.=011)
(ND.=012)
(HD.=013)
(KG.=014)
(NO.=015>
(NO.=915)
(NO.=017)
(ND.=018)
{ND.=019)
(RO.=070)
(NO.=020)
(NO.=022)
(NG.=0233
(NO.=024)
(ND.=02%)
(ND.=026)
(ND.=027)
(ND.=028)
(RD.=029)
(NO.=030)
(RO.=031)
(¥0.=032>
(NG.=033>
(NO.=034)
(NO.=035)
(N0.=036)
{(N0.=037)
(ND.=038)
(NO.=039)
(NO.=040)
(NO.=041)
(NO.=042)
(NO.=043)
(NO.=044)
(NO.=045)
(NQ, =046)
(NO.=047)
(ND.=048)
(NO.=049)
{(NO.=050)
(NO.=051)
(ND.=052)
(K0D,=053)
(N0, =054>
(NO.=055)
(N0.=056)
(NQ.=057)
(M0.=058)
(ND.=059)
(ND.=060)
(ND.=061)
(ND.=062)
(RO.=063)
(NG .=064)
(NG, =065)
(ND.=066)
(NO.=067)
(NO.=068)
(NO.=069)
(ND,=070)
(NO.=071)
{NO.=072)
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DIRECTORY

FXFFXXLTTINLLXET

MEMBER NAME

FEXXXIXLFELIRNTXEL X

BECRIT
BEFPAT
BELIN
BINIT
B43al
8JAL0E
BJOURT
BPERMA
<AvaR
Bvare
BYKELA
BXKRET
caprua
COMBU?
comMBU3
COMBUA4
COM8Us
COMBUYS
COMBY?
COMBYUS
cokou0
CORP
GVBASC
GVBETA
GVBFA
GVBSCU
GYBSLS
GVCAvV
GVECRI
GVEYOL
GVHIER
GVIONt
GYION2
GVJouUR
GVMEI
GYMOY
GVNLV
GVPAR
GVPAR1
GVPAR3
GVPERM
GVPER1
GVPER?
GVRAZ
GVSOUR
GVVAR
KA
HACCY
HARSOR
HBALRG
HBASCU
HBRECH
HCONTE
HEFENT
HEFSOR
HEJECT
KELIM
HIMPEF
HINJEC
HJACODE
HsOUuRe
HJGURT
HMOMEN
HPARGYV
HPARD
HPAR1
HPAR3
HPRINT
HPUITS
KSOUR
HVAR
HZMEME

LLIST OF JS3083.JAER!
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PAGE NO.
EACIXXRTIXALLLLX
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™
oo Ccoao
ra ) T3
A L e

)
fuS——y
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(ST Y
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[ac)
<
L=
=

1038

(=1
<
L3
n

3045
3045
Q047
0048
0051
0053
0055
0058
0065
0066
Q089
Qo2
00890
0094
0098
0102
0103
01035
0113
g118
0128
0129
0133
0137
0138
0153
0155
0157
0161
Q185
0168
0173
0184
0195
0197
Q201
0207
0209
0211
0212
0213
0217
0221
0226
0228
2230
0231
0244
0249
0250
0257
0260
0263
0268
0269
0272
0277
0279
0282
0285
G287
0292

L.

FORTTY

FEXXEXFXXIXXIXLTEEX

NO. OF CARDS

EXXIXXLEXITTLEX

100
648
62
100
10%
562
99
170
198
131
18
17
19
112
55
67
114
333
36
112
159
395
T43
181
167
45
86
428
222
528
40
195
185
39
804
70
78
177
171
37
329
600
553
72
175
278
101
97
23
42
212
215
250
83
81
19
702
223
35
334
114
130
219
30
111
250
55
127
117
79
247
533



(NO.=073)
(ND.=074)
(NO.=075)
(N3.=0753
(WD.=077)
(N0 . =273)
(RO.=079)
(RD.=030
(ND.=380)
(NB.=382)
(N0.=083)
(ND.=084)
(NG.=085)
(ND.=088)
(ND.=087)
(NO.=088)
(ND.=089)
{ND.=090)
{ND.=001)
(ND.=G92)
(KG.=083)
(NOQ.=094>
(NO, =095
(ND . =095
(ND.=097)
(ND.=098)
(NO.=099)
(ND.=100)
(NO.=101)
(NO.=102)
(ND.=103)
(ND.=104)
(NO.=105)
(ND.=106)
(ND.=10T7)
(ND.=108)
(NO.=109)
(NO.=110)
(ND. =111}
(ND.=112>
(ND.=113)
INO.=114)
(ND.=1135)
CHO.=116)
(NOL,=117)
(RD.=118)
(ND.=11D)
(NO.=120)
(ND.=121)
(ND.=122)
(KD.=123)
(NO.=124)
(KO.=125)
(KO.=126)
(NO.=127)
(NG.=128)
(NG.=129)
(NO.=130)
(KG.=131)
(NO.=132)
(NO.=133)
(KO.=134)
(NO.=135)
(NB.=1356)
(ND L =1372
(ND.=138)
(ND,=139)
(ND . =140)
(ND.=141)
(ND.=142)
(ND.=143)
(ND.=144)
(ND.=145)
(NO.=146)
(ND.=147)

MATAIN
MATAPT
HATDBY
MATER

MATREY
MATTRA
NEUTRJ]

OvVARLI
PAROLZ
PAROL3
PARDLS
PARUGILS
PARDILS
PERABO
PERDY
PERLMP
PERMA
PERPAR
PERSIN
PODISS
FODIT
POFROT
POMESA
POMOT
POVAR
POWRIT
PSECHA
PSFLBO
PSFRON
PSFZUB
PSGEOL
PSGEOP
PSINIT
PSK?2
PSLAM
PSMSFT
PSPROG
PSPUVC
PSPUVD
PSRAC
PSRESU
PSROCP
PSTBO
PSVFT
TBILAN
TCONTR
TDEBIT
TECRIT
TELIH
TEQFE
TGAMA
TIMPCT
TIMPUL
TJAC
TJACCE
TJOURT
TRERMA
TVAR
VECRIT
VEFPAT
VELIM
YINLT
VJALCOS
YJOURT
VPARD4
VPARD
VPAR1
VPERMA
VVAR
VVARP
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0302
0304
0312
0314
03156
0318
Q3249
u3z2
0323
G328
2327
0229
03372
0339
0340
0341
03as
0345
0348
03a7
9354
D355
0370
0374

0375

0373
G388
0389
G391
G392
0393
0395
0396
§397
0405
0407
0409
0411
0412
G414
0415
0417
0421
0422
0423
0424
0425
0426
0427
0429
0436
0438
0440
G442
G444
0445
0447
0451
0457
0459
0465
0467
0475
0478
D481
0489
04938
05072
0314
0518
0520
0322
0525
0529
0535

98
398
86
60
6%
62

-
i

84
58
39
92
111
382
19
31
147
21
34
3s
334
49
8G9
192
19
163
437
12
a1
17
24
83
28
37
430
61
94
102
27
8?2
36
66
207
44
31
34
36
37
35
89
341

167

24933 CARDS
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Appendix C  Manuals Delivered from CEA

(1)

(2)

(3)

(4)
{3

(6)

(7)

NOTE TT/EM/85-7, CATHARE version 1.1, Dossier D'Exploitation D4.2,
Exploitation Graphique des Resultats.

NOTE TT/EM/85-3, CATHARE, Visualisation des Resultats de CATHARE,
Manuel D'Utilisation, D4.3.

NOTE TT/EM/85-34, CATHARE version 1.2, Dossier D'Exploitation D4.1,
Modifications Apportees par le Changement de Version.

Code CATHARE 1 Version 1.2 Dossier D'Analyse Organique D32,
Systeme Alos, Manuel D'Utilisation Esope 77 (Versiomn 4.8), GEMAT
{version 4.2).

Code CATHARE 1 Version 1, Premiere Partie, Dossier D'Exploitation,
(Donnees CATHARE).

B. Ranson, Bibliotheque FORTRAN pour Terminaux Tektronix 41XX.



