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Vectorization,Parallelization and Porting of Nuclear Codes
on the VPP500 System (Porting)
- Progress Report Fiscal 1997 -

Shigeru ISHIZUKI* | Hidenobu TANABE**, Toshiyuki NEMOTO ™,
Nobuo KAWASAKT* Wataru KAWAI™® , Masaaki ADACHI¥,
Shinobu OGASAWARA* Hideo WATANABE®* and Etsuo KUME

Center for Promotion of Computational Science and Engineering
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Several computer codes in the nuclear field have been vectorized, parallelized and trans-
ported on the FUJITSU VPP500 system and/or the AP3000 system at Center for Promo-
tion of Computational Science and Engineering in Japan Atomic Energy Research Institute.
We dealt with 14 codes in fiscal 1997. These results are reported in 3 parts, i.e., the vec-
torization part, the parallelization part and the porting part. In this report, we describe
the porting.

In this porting part, the porting of transient reactor analysis code TRAC-BF1 and
Monte Carlo radiation transport code MCNP4A on the AP3000 are described. In addition,
a modification of program libraries for command-driven interactive data analysis plotting
program IPLOT is described. In the vectorization part, the vectorization of multidimen-
sional two-fluid model code ACE-3D for evaluation of constitutive equations, statistical
decay code SD and three-dimensional thermal analysis code for in-core test section (T2)
of HENDEL SSPHEAT are described. In the parallelization part, the parallelization of
cylindrical direct numerical simulation code CYLDNS44N, worldwide version of system
for prediction of environmental emergency dose information code WSPEEDI, extension of
quantum molecular dynamics code EQMD and three-dimensional non-steady compressible
fluid dynamics code STREAM are described.

Keywords : TRAC-BF1, IPLOT, MCNP4A, Porting, AP3000, VPP500, Nuclear
Codes
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£f77 -o sub sub.f

Fig. 2.1 Compilation for making ’sub’ command.
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TRAC-BF1/mod1
Test Calculation : STEADY.DAT

* ¥ H* *

WRD1=/dg06/g0342/j9136/trac/bin/tracbfl.exe
WRD2=/dg06/g0342/j9136/trac/input

WRD3=/dg06/g0342/j9136/trac/output

tcat /dev/null > ./output/steady.59
#
#

UNIT=55,FILE=$WRD2/steady.dat , FORM=FORMATTED, STAT=0LD #INPUT
UNIT=60,FILE=$WRD3/steady.1lst ,FORM=FORMATTED, STAT=UNKNOWN #0UTPUT
UNIT=11,FILE=$WRD3/steady.grf,FDRM=UNFURMATTED,STAT=UNKNUWN #TRCGRF
UNIT=12,FILE=$WRD3/steady.dmp,FDRM=UNFORMATTED,STAT=UNKNUWN #TRCDMP
#

UNIT=09,FILE=$WRD3/steady.9,FORM=FORMATTED, STAT=UNKNOWN #0UTPUT
UNIT=14,FILE=$WRD3/steady.14,FORM=UNFORMATTED, STAT=UNKNOWN #ICHAN
UNIT=50,FILE=$WRD3/steady .50, FORM=FORMATTED, STAT=UNKNOWN #0UTPUT
UNIT=59,FILE=$WRD3/steady .59 ,FORM=FORMATTED, STAT=UNKNOWN #OUTPUT
UNIT=70,FILE=$WRD3/steady.70,FORM=FORMATTED, STAT=UNKNOWN #WORK
#

ldate
#

1tail -f ./output/steady.59 &
#

EXEC=$WRD1

ldate

Fig. 2.2 Script file for execution of ’sub’ command (STEADY.DAT).
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sub STEADY.DAT

Fig. 2.3 Execution of ’sub’ command.

#1/bin/csh

cd $QSUB_WORKDIR
./sub STEADY.DAT

Fig. 2.4 Script file for batch job.
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TRAC-BF1/mod1
Test Calculation : STEADY.DAT

# H ¥ H*

WRD1=/dg06/g0342/j9136/trac/bin/tracbfl. exe
WRD2=/dg06/g0342/j9136/trac/input

WRD3=/dg06/g0342/j9136/trac/output
Icat /dev/null > ./output/steady.59
#
#

UNIT=55,FILE=$WRD2/steady.dat, FORM=FORMATTED, STAT=0LD #INPUT
UNIT=60,FILE=$WRD3/steady.lst,FORM=FORMATTED, STAT=UNKNOWN #OUTPUT
UNIT=11,FILE=$WRD3/steady.grf,FORM=UNFORMATTED,STAT=UNKNOWN #TRCGRF
UNIT=12,FILE=$WRD3/steady.dmp, FORM=UNFORMATTED,STAT=UNKNOWN #TRCDMP
# .

UNIT=09,FILE=$WRD3/steady.9, FORM=FORMATTED , STAT=UNKNOWN #OUTPUT
UNIT=14,FILE=$WRD3/steady.14,FORM=UNFORMATTED,STAT=UNKNOWN  #ICHAN
UNIT=50,FILE=$WRD3/steady.50,FORM=FORMATTED, STAT=UNKNOWN #OUTPUT
UNIT=59,FILE=$WRD3/steady.59,FORM=FORMATTED, STAT=UNKNOWN #0UTPUT
UNIT=70,FILE=$WRD3/steady.70,FORM=FORMATTED, STAT=UNKNOWN #WORK
#

ldate
#

EXEC=$WRD1

ldate

Fig. 2.5 Script file for execution of ’sub’ command (for batch jobs).
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PostScript 7 7 A MR &N 5. #FE#S % Fig. 3.4 IIRT.

nchar DERATh-1HE, Br¥—Y v RAOBENITHOISA, SYMBOL L—F D
Hac 88 LT3 v B8 PostSeript @ 7 4> MHRIZEFTE L2V, BEICY VRN /SY —
VEEHEL, ThEAALTYURLVOREEEZITI Z & L.

P, LURANRE—VOEEEITD. KEE (0,0) ZFEAL T —LOREN 1 THOIESLF
%%ié@kﬁﬁiﬁySWMLw~%yfﬁﬁén5ty5~yyﬁwm0%%%@#6%
&, ZOEFHOFRL ((0,0) EAZ) 16 y BFRICERE S & (B (0,05) £T), £INbE
FHONEIC I » CEBRESI 2 & TS 2 &8 TE % (Fig. 3.688). D4 % PostScript
=meRRL, EATABCKEEZWET I LTV I— YV RVOMBEEIT) ZLRT
x3. hb, EHTDHLLRASF =L PostSeript D2 —FEEICEE L TR, HATD
B r AR L CRERTY Z L 5. ZOVYRARY - DERRS & Fig. 3.7
6F@319K%T.it,Fg320m,:n%ﬂmbfty&—vyﬁw%%@Tétbm
PostScript 7 7 A A ~DH NI 2T

3.3 YrILnFadsLEHNER

mg&mquﬁamt®7¢y%%%wfﬁ@%ﬁitbwﬁyiw7u7?A%%#.:
T, R LT setfnt A—F U EEALT7 4 v MEEOEEET- TS, £, R
PostScript 7 7 A A~DH %475 psfont /—F i3 SYMBOL N—F v NTHRUHS DI
W, 2—FFu s T ATERTDI LR,

~pFur S aEEFL, YER LT PostScript 7 7 4 AV EEIRIL 7o R % Fig. 3.221277
Em,tyﬁ—vyﬁw%ﬁﬁfétbmﬁy7w7n7§A%Fg323K%L.%@@M%
R% Fig. 3.24 o~
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3.4 Bhylc

piflib 74 77 VIF UNIX BIEIZB T D INVa Ly TIZA4 TV DEBL—F L LT, BN
TIES<FAINTWS. SEIOEXTIE, PostScript 7 7 A L ~DHABEDH 7 > b & W
TXFINERHET D ENTEDLICHKBEZITo7=. Ll, X Window System ~DH#HE
BRI, RRE LTRERDIXFNY =T — 2 2R LTS, £¥251E, X Window Sys-
tem ~OWFWERHIZS X D74+ FEFIATER LT ERETHAN, ZOXDT7+ b
PostScript 74 > FE DM THE—D 74> 2B ETIDRFEECEHETHS. #-T, KT
LS THREDRLRDI 74 NEFBTIHEE, AL TLEE>7 74> hEEBET I,
BEBDBRELRDITHAD.
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Table 3.1 PostScript fonts.

74 FID| 72V b

Times-Roman

Times-Italic

Times-Bold

Times-BoldItalic

Helvetica

Helvetica-Oblique

Helvetica-Bold

helvetioca-BoldOblique

olo|N|lo(on|d,d|wWIND|-

Courier

[
o

Courier-Oblique

[aEN
[

Courier-Bold

[N
N

Courier-BoldOblique
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symbol(x, y, hh, ibcda, angle, nchar )

float *x, *y, *hh, *angle;
int *nchar;

int *ibcda;

{
/* item[0] -- 1 : X Window System.
2 : PostScript File.
3 : EPS File.
4 : Graphic Data File.  */

switch( item[0] ){
case '1’:
xsymbol(x, y, hh, ibcda, angle, nchar );
break;
case ’2’:
pssymbol(x, y, hh, ibcda, angle, nchar );
break;
case ’3’:
texsymbol(x, y, hh, ibcda, angle, nchar );
break;
case ’4’:
gdsymbol( x, y, hh, ibcda, angle, nchar );
break;
}

Fig. 3.1 Subroutine SYMBOL (Original Version).

setfnt_( font_ID )
long *font_ID;

currentfontID = *font_ID;

Fig. 3.2 Subroutine setfnt.




JAERI-Data/Code 99-027

symbol(x, y, hh, ibcda, angle, nchar )

float *x, *y, *hh, *angle;

int *nchar;
int *ibcda;
{
/* item[0] -- 1 : X Window System.
2 : PostScript File.
3 : EPS File.
4 : Graphic Data File. */

switch( item[0] ){
case ’'17:
xsymbol(x, y, hh, ibcda, angle, nchar );
break;
case ’2’:
psfont(x, y, hh, ibcda, angle, nchar );
break;
case ’3’:
texsymbol(x, y, hh, ibcda, angle, nchar );
break;
case ’4’:
gdsymbol( x, y, hh, ibcda, angle, nchar );
break;
1

Fig. 3.3 Subroutine SYMBOL (New Version).
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fprintf(fp, "/%s findfont\n", font_name[currentfontID-1] );
fprintf(fp, "%ld scalefont setfont\n", (long)ps_h);
if( *x == 999.0 [| *y == 999.0 ){
fprintf ( fp,"currentpoint moveto\n");
Yelse{
fprintf(fp, "%ld %ld moveto\n", (long)ps_x, (long)ps_y );
}
fprintf (fp, "%1d rotate\n", (long)*angle );
fprintf(fp, "(%s) show\n", buf);
fprintf(fp, "-%1d rotate\n", (long)*angle );

Fig. 3.4 Drawing sentence of string (subroutine psfont).
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|
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o
6y}

Fig. 3.5 Squere that the origin is coordinate (0,0) and the length of one side is 1.
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(-0.5,-0.5) (0,0.5) (0.5,0.5)

(0, 0)

(-0.5,-0.5) (0.5,-0.5)

Fig. 3.6 Drawing procedure of definition of symbol 0.
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/Sym0 { newpath

00
00.
-0.5
-0.5
0.5
0.5
00.

M

5L
0.5L
-0.5 L
-0.5 L
0.5 L
5L

closepath}def

Fig. 3.7 Definision of symbol 1.

/Sym1 { newpath

0.
0.
0.
0.
0

oM
0.5 L

.25 0.5 L
.5 0.25 L
.5 -0.256 L
.25 -0.5 L

25 -0.5 L
5-0.25 L
50.25 L

25 0.5 L

0.5L

closepath }def

Fig. 3.8 Definision of symbol 2.
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/Sym2 {

newpath
OO0OM
00.5L

-0.5 -0.5L
0.5 -0.5L
00.5L
closepath }def

Fig. 3.9 Definision of symbol 3.

/Sym3 {

newpath
00.5M
0 -0.5L
-0.50M
0.50L
closepath }def

Fig. 3.10 Definision of symbol 4.

/Sym4 {

newpath

-0.5 0.5 M
0.5 -0.51L
-0.5 -0.5 M
0.50.5L
closepath }def

Fig. 3.11 Definision of symbol 5.

/Sym5 {

newpath
00M
00.5L

-0.5 0L
0-0.5L
0.50L
00.5L
closepath }def

Fig. 3.12 Definision of symbol 6.
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/Symé { newpath
0 -0.5 M
00.5L
-0.5 0L
0.5 0 L
00.5L
closepath }def

Fig. 3.13 Definision of symbol 7.
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/Sym7 { newpath
-0.56 -0.5 M
0.50.5L
-0.5 0.5 L
0.5 -0.5 M
-0.5 0.5 L
closepath }def

Fig. 3.14 Definision of symbol 8.

/Sym8 { newpath
-0.5 0.5 M
0.50.5L
-0.5 -0.5L
0.5 -0.5 L
-0.256 0 M
0.25 0 L
closepath }def

Fig. 3.15 Definision of symbol 9.

/Sym9 { newpath
-0.5 0.5 M
00L
0 -0.5 L
OO0M
0.50.5L
closepath }def

Fig. 3.16 Definision of symbol 10.
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/Sym10 { newpath

00M

0.5 0.5 L
.5 0.5M
.25 0.25 L
.5 -0.5M
.25 -0.25 L
0.5 -0.5 M
0.25 -0.25 L
0.25 0.25 L
.25 0.25 L
.25 -0.25 L
0.25 -0.256 L
closepath }def

Fig. 3.17 Definision of symbol 11.

/Sym11l { newpath
00.5M
0-0.5L

-0.5
0.5
-0.5
0.5
0.5
-0.5

0.5 M
-0.5 L
0OM
oL
0.5 M
-0.5 L

closepath }def

Fig. 3.18 Definision of symbol 12.

/Sym12 { newpath

-0.5
0.5
-0.5
0.5
-0.5

-0.5 M
0.51L
0.5L
-0.5 L
-0.5 L

closepath }def

Fig. 3.19 Definision of symbol 13.
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sym_pt = (long *)str;

fprintf (fp,"gsave\n");

fprintf (fp,"0 setlinewidth\n");

fprintf (fp,"[] 0 setdash\n");

fprintf (£fp,"%1ld %1d translate\n",(long)ps_x,(long)ps_y );
fprintf (fp,"%1d %1d scale\n", (long)ps_h, (long)ps_h);

switch( *sym_pt ){

case 0:
fprintf (fp, "SymO\n");
break;

case 1:
fprintf (fp,"Symi\n");
break;

case 2:
fprintf (fp, "Sym2\n");
break;

case 3:
fprintf (fp, "Sym3\n");
break;

case 4:
fprintf (£fp, "Sym4\n") ;
break;

case 5:
fprintf (fp, "Sym5\n") ;
break;

case 6:
fprintf (fp, "Sym6\n") ;
break;

case T:
fprintf (fp, "Sym7\n") ;
break;

Fig. 3.20 Output sentence to PostScript files to draw symbols (1/2).
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case 8:
fprintf (fp,"Sym8\n");
break;

case 9:
fprintf (fp,"Sym9\n");
break;

case 10:
fprintf (fp,"Sym10\n");
break;

case 11:
fprintf (fp,"Symii\n");
break;

case 12:
fprintf (fp, "Symi2\n");
break;

}

fprintf (fp,"stroke\n");

fprintf (fp,"grestore\n");

Fig. 3.20 Output sentence to PostScript files to draw symbols (2/2).
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call plots(0.0, 0.0 )

call setfnt(1)

call symbol(10.0,130.0,5.0,’ABCDEFGH’,0.0,8)
call setfnt(2)

call symbol(10.0,120.0,5.0,’ABCDEFGH’,0.0,8)
call setfnt(3)

call symbol(10.0,110.0,5.0,’ABCDEFGH’,0.0,8)
call setfnt(4)

call symbol(10.0,100.0,5.0,’ABCDEFGH’,0.0,8)
call setfnt(5)

call symbol(10.0,90.0,5.0,’ABCDEFGH’,0.0,8)
call setfnt(6)

call symbol(10.0,80.0,5.0,’ABCDEFGH’,0.0,8)
call setfnt(7)

call symbol(10.0,70.0,5.0,'ABCDEFGH’,0.0,8)
call setfnt(8)

call symbol(10.0,60.0,5.0,’ABCDEFGH’,0.0,8)
call setfnt(9) ‘

call symbol(10.0,50.0,5.0,’ABCDEFGH’,0.0,8)
call setfnt(10)

call symbol(10.0,40.0,5.0, ’ABCDEFGH’,0.0,8)
call setfnt(11)

call symbol(10.0,30.0,5.0,’ABCDEFGH’,0.0,8)
call setfnt(12)

call symbol(10.0,20.0,5.0,’ABCDEFGH’,0.0,8)
call plot(0.0,0.0,999)

stop

end

Fig. 3.21 Sample program to draw string.
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ABCDEFGH
ABCDEFGH
ABCDEFGH
ABCDEFGH
ABCDEFGH
ABCDEFGH
ABCDEFGH
ABCDEFGH
ABCDEFGH
ABCDEFGH
ABCDEFGH

ABCDEFGH

Fig. 3.22 Printed results.

call
call
call
call
call
call
call
call
call
call
call
call
call
call
stop

end

plots(0.0, 0.0 )

symbol(l0.0,150.0,5.0,1,0.0,—1)
Symbol(lo.0,140.0,5.0,2,0.0,-1)
symbol(l0.0,130.0,5.0,3,0.0,—1)
Symb01(10.0,120.0,5.0,4,0.0,-1)
symbol(l0.0,110.0,5.0,5,0.0,—1)
symbo1(10.0,100.0,5.0,6,0.0,-1)
Symbol(lo.0,90.0,5.0,7,0.0,-1)
symbol(l0.0,80.0,5.0,8,0.0,—1)
symbol(l0.0,70.0,5.0,9,0.0,—1)
Symbol(l0.0,60.0,5.0,10,0.0,-1)
symbol(l0.0,50.0,5.0,11,0.0,—1)
symbol(10.0,40.0,5.0,12,0.0,—1)
plot(0.0,0.0,999)

Fig. 3.23 Sample program to draw symbols.
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KX XK LSKNX DS X+ D> O

Fig. 3.24 Printed results.
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(1] RARBAEAY 7 2 7 5 5 IPLOT HABHAE, 1996 %2 4.

[2] CALCOMP Y7 k=7 ~=aT7 N /537 4v2 COMTRT T VI -R=y Y
TRy 2T -, ERECRATV X (), 19724 6 A.

(3] HE# A7 MEFER, piftib FIFIF31%, 1006 4 3 4.

[4] Adobe Systems,PostScript ¥ 77 LY A « v =2 T/, 7 AX—HARE, 1993 F 1 4.
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4. MCNP4A 30— F® AP3000 ~®OA VR b—)L

4.1 I—F@BE

MCNP (Monte Carlo N-Particle transport code system) f, 227 5% = EsHFIHT
(LANL) (ZBWTBAR SNIGERGHHE, BAFHEAOERT XL XK F8%E T h 10
:—Pfﬁé.:®3~F®%ﬁﬁ,ﬁ@ﬁﬁ:kDTéby~Zﬁﬁ®ﬁﬁﬁ§§?,ﬁﬁw
SBUEBIESAR SN TEY, MBEOEROERIZS L TREMED B SR ER 5 25
LTNHZETHD. E6IT, N—Var 4P, HEROPHTF, HFOmXHESEICML
TETEEFEME, WHIROBIREE, HEETHCY V-2 EHMICT oy b T DHEER
EBEMEhTWS [1,2].

4.2 a—FoOis

MCNPAARFKRES DT TUTIART OO IA—F U BENORY SLoTWS. merun
{X=EIZ output,trnspt D 2 OOEWH N OLERINTEY, KFOBEFEIT trnspt LU D hstory
TR > TV 5. MEMER% Fig. 4.1 1O 7.

(1) imcn
ANT =8 & FHidI, ENOEREHER SR THXHEORMERELT 5.
(2) xact
ANT—=Z THRESNE=RAX —REOKERT (75 Y 2 F it
(3) mcrun
RLF DEXFHEOEST, FEBROBREHHET 5.
(4) output
HREOMIBELEH LHANTS.
(B) trnspt
b A M) —%%, HERME, 75 AUE—7 OBEBORT CEMFHFEEE U XT
RIFH, PRBROBAER, VAZ—NHEF—2OHHERER & 2HET 5.
(6) hstory
RFOBMEHHELITON—F VHTHY, KFOTF ¥ AT — 7 OBHETS.
4.3 EVTAHLAE
BABROMENEEER I T TANVRERLZONTRRS. ErFHLnER2EAL, H5
ERICAFETZIBHRNTRE LRFR O 2, ZOERRNTEEZHZVIEL THEL, %
W& T, LE, Fr, FE (TRVX—) 2E2R2P0CB8T5BR2EL, HoE

FRICEET D BOERANTRNSNEREEZRDTVS., EvTFIraEDTo—F v— b i
Fig. 4.2 1277
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4.4 AR

A VA M—MERE, aRT TERARRFLY RESNTNDA VA b= =V ERNTT
feote. ZOVME, HHWBEOSOITYVEA VA P—ATEDLIRXIRENTNS. &
o, RENBEELEHEOYR— PO OERLFM 2V EEALL. BET 7 A VXTI
RT2—FHEOT 4 L7 FIETIBMEN TN S,

/dg06/center/codelib/mcnpda

MCNP 4 AICITFHEBES T Tk, SFURERTEEXMED->TWDS. £, PVM
SATT)EHALETFLEBELEHRLTNS. SRIOA VA F—ATiX, BFOMCNP
4 ARRIZINZ T, SFEMRBR TR RIFHZA 2 h— L. Lo, AP 300 0 DEMH
FRizk v, $¥_RTOFety Y ECEERMFERTBELERTE ST TRy, HATES
DY, DFENBEF—NET LV r—a =0 2E8EITTHD. BEOHEREICOVT
2To7uty¥ L TETHARTHD.

4.4.1 Y—ATur T LARMNE

Y—A7us T A, menpda £ET 4 L7 FIVEBETOUTOT 4 L7 P UVIZHEMLTH 5.

WE R : /dg06/center/codelib/mecnp4a/singl/source/*. f

X RRIR : /dg06/center/codelib/mcnp4a/x1ib/source/*.£

442 u—REY2—/VEMLE

o— FEJ2—Nd, menpda #FT A LI FVETOUTOT 4 L7 bUVITHEMHLTHS.

IR : /dg06/center/codelib/mcnp4a/NQS/mcnp.si

X # K © /dg06/center/codelib/menp4a/NQS/mcnpx

443 FTRAY=AVAZ7 VT (R BHLE

Ny FUBRAOETY 2 VA7 ) ROHREUTOT 4 L7 NIIZEMLTHS. £, &
SRR THEEIN Yy FRBTIIERATE 2.

BHE R : /dg06/center/codelib/mcnp4a/NQS/mcnp_sh
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444 WEEZA 7T )RMLE

MCNPHBERZ 177 V%, UTOT4L7 NIRBMLTHS. (i, MEHETA 75
Vid, SRFMEKERTROFRTH S0, AEHRRA—FHTL 2> T3,

/dg06/center/codelib/mecnpda/menplib

445 WEREIATSVDA LR =N

MCNP 4 ARRIZIRA SN TV A EENZEEES A 75 Vicz, Mon t e —4 L TERH
LTWEHEREZ A 75 VIOV THAP3 000 AV A b—AL L. £V R h—L LTI
HEZFA7Z7V0) 2 N TFIoTY.

531D0S-2  DRES5-2 FNDF6T-2  FENDL1-2
FXJ32A-2  MCPLIB-2 RMCCS-2 532D0S-2
DRMCCS-2  ENDF5U-2 FSXD0S-2  FXJ32B-2
MGXSNP-2  RMCCSA-2 BMCCS-2 EL-2
ENDL85-2  FSXJFF-2 FXJ32C-2 NEWXS-2
THERXS-2  D9-2 ENDF5P-2  EPRIXS-2
FSXLJ3-2  LLLDOS-2 NEWXSD-2 TMCCS-2

4.5 RTFHZE
4.5.1 2FERXFERTEE
KRR TEELFAT2HE OETHE 3l kovnThd§ 3.
(1) AP3000kcurAr%5.
(2) VS 74v 0% HNTET 4 AT VA ZFBETS.
( Bl : % setenv DISPLAY host-name:0.0 )
(3) 2= F74 XY menp 2EITT 5.

( #: % mcnp ip inp=inp01 )
(CABI3EE OMC N P & RO H1E)

452 FHEOHDFELT
®iZ, HEOL () —HHEEL) OBREDETHEICOVWTRRT 3.

(1) AP3000KuS (T3,

(2) ETH =V ERETS.

(3) a<wr FIA4 LY gsub a~< v FEFEH LEES— "~ a T2 BATS.
( %1 : % qgsub go.sh )
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453 FETHY =N

HEY N~V a TERATIHCL, ETAVARLEERDS. ETRAY = VAL, ET
BIESCMCNP~DANT—%, 7V a VEERETS. ETHY =1 OHl% Fig. 4.3 1R
7.

4.6 BbHLYIZ

MCNPR#REICECERSNTWAa—FThY, BETHLANLIZBNTA—Var
7o PEEMTRORT NG, A%, &5R5HMAERLE T, WHIKICHT B UBHEOK
ELTFEINTHS. MRXT, BA—Ya IR AREARABEEENDIBELH DD,
R g U RRBEINEEEATA—a vy T o752 EREE LY. HHEOS LB, UN
IX®DOSRIRI XEHLROSIZHIELTWS., KIZ, AT A 77 Y OEFIZHOWT
IFHEDE ZAFENDLDOLZER-TWS. JENDLOEFIOWTIE, SHROBELLT
BEINTWS.



Fig. 4.1 Composition and flow chart of MCNP4A code.

MCNP

JAERI-Data/Code 99-027
main imen
—  xact
—  mcrun output
trnspt hstory

l Start

Preprocess
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UTASK

Task init

HSTORY

Random
Walk

VTASK

Statistics

OUTPUT

Output

—_— 35 —
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S

No

> BRALER, 5, RE, B, v =1 )
\ 4
> RATEEME DR E
L 4
FLMIBORE
\ 4
EKRNNE D
bR R
v
HEOERDOEE WEBEBICERE L2,
Yes
\ 4 \ 4 v
B Wl RELELD

4

WREDITE - HE

vxA FORE

\ 4

Fig. 4.2 Montecalro calculation for radiation transport.
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#

# MCNP execute shell

#

#!/bin/csh

#0%-q 1

#0$-co

#@$-C MCNP

# WEEZ A 77 - 0— FEZ2— VL ~DADKE

setenv MCNPLIB /dg06/center/codelib/mcnpda/mcnplib
setenv MCNPLM /dg06/center/codelib/mcnp4a/NQS

#
# BV NT 4V N DOBE)

cd $QSUB_WORKDIR

#
# WEEIATI) a—FREDa2—LEIVLY T AL RUANY U IF 3

1n -s $MCNPLIB/xsdir $QSUB_WORKDIR/xsdir
ln -s MCNPLM/mcnp $QSUB_WORKDIR/mcnp

#
‘# MCNP DFE1T

mcnp name=inp01

Fig. 4.3 Shell of execution.
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& EXH

[1] Judith F.Briesmeister, MCNP - A General Monte Carlo N-Particle Transport Code,
Version 4A.

2] %1 0EEFHa— FRRFAY—2>av7, RIST, 1998 4 5 A.

[3] Computer {%# No.65, 1998 4 6 A .
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5. BbHVYIC

HERFEINEEL Y S —FR AT AEERTER LTS VPP500 (—# AP3000) it
DRFHa— FOBEMERL, EF108GZIER 2L, FRIEEC 4FOEELE
T, ERI0FEICH 15 HFOEENHBEEN TV 5.

AR T, EREEON, FRIFEICHAINT AP3000 ~OBHEEEZ PR LE.
FIERIT, FHOHEE~D 21— FOA VA b=V RUHEBREICEbY ca— FOXR /&
EZT5HDOT, a2y A FEEOH—ECRAL—F B RITOEE, HEET7T T 7F ¥+ D
BWCEAHBEREDT = v 7SR EREETHS.

FREETIE, BRAKRERETFEEKNMT 2 — F TRAC-BF1, #gx xL¥—RFE#i%E
7 Avm a— K MCNP4A O AP3000 ~DBfElE#E, R UVLARBALEEN > X7 4 IPLOT A
FA4 77 ) DHBEEIZONTRE L. RBEENNOOHBEDLIALICELRY LY
BEITRNTIENTHS. ’

#

AEEEITO LT, EEZERIW T CRMDHAE XKERK 2% , CAKBHIEE %
AL ) 10, a—FAFOHEBICBELHEBAEEE L., £z, KBEEO/ERIZYY
BEERIIN—TOEIERICIIEBEHELEH S LW EEE L. &6k, RMEXZHBITE
T35 ODE/EEFELBIZ SOV TILHEFRICEBAZEEZE L. ZZi2Zhbol4ic
BREOBEZRLET. BRI, AREFLRETIBSLEXTTIVE LEHERERNHE
U -RITBRAERK, HROATLEERREBHER, () EL8ER&D VA7 ABEER
fe—RICREHBELET.
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