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Speedup of MCACE, a Monte Carlo Code for Evaluation of
Shielding Safety, by Parallel Computer
(1) Paralleling of MCACE Code and

Performance Evaluation by Simulator

%
Akemi KAWAZOE , Makoto TAKANO, Fumihiro MASUKAWA
*
Yoshitaka NAITO and Kazuyoshi MINAMI

Department of Fuel Safety Research
Tokai Research Establishment
Japan -Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

{Received March 15, 1991)

In order to improve the accuracy of shielding analysis, we have
modified MCACE, a Monte Carlo code for shielding analysis, to be able to
execute on a parallel computer. The éuitable algorithms for efficient
paralleling has been investigated by static and dynamic analyses of the
code. This includes a strategy where new units of batches are assigned
to the idling cells dynamically during the execution.

The efficiency of paralleling has been measured by using a simula-
tor of a parallel computer. It is found that the load factor of all
cells reached nearly 100%, and consequently, it can be said that the
most effective paralleling has been achieved. The simulator has esti-
mated the effect of paralleling as the speedup of 7.13 times when a
sample problem of 8 batches, 400 particles per one batch, is loaded on a

parallel computer equipped with 8 cells.

Kéywords: Parallel Computer, Monte Carlo, Speedup, Shielding Analysis,
Parallel Algorithm, Simulator, Evaluation, Software, MCACE,
MORSE
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VX FOHEETS,

(G LR i

CALL morse (nlft) ]
B « nlftXxX4 s5AF - 7
B NONSA/IIEYX 2By 77 ]
AR ZEBE| B Bt BR

B R RRRSYF HaSREUPTEE

{ERLEER (A 1 ... A A (B 2. 224 +B¥YE C XF

1 FORTRANTT 0..H A 14 ... 441 PSR L1 L., 1 XA MRIER

2' ASH 0...AHRN RE ... BB ENT L4 ... 451 FRIEE

' N ... %RER RS ... EHREEYE Cn ... n/XA PXFR
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CALL source (igy Uy vy Wy xstrt, ystrt, zstrt, wate,

B med, agy isour, itstry ngpat3, ddf,
t fsblas, nmta)
A [ 51, EME ] i L Bf
N 1 g [ %4

u R4 T x B

v Rk 4 FEF y FEHR

W R¥4 FEF z B

xstrt R%x4 hiFa  xEBE

ystrt Rx4 iR v R

zstrt R 4 FEFE 2 B

wate R% 4 |

me d | % 4

‘'a g R4

isour | % 4

itstr | % 4

ngpatd | | %4

ddf R*% 4

Ifsbias| %4

nmtg | % 4

FNEE T O T A 7 (RE) 2.2/ BBE C X7 _
0. & 7 4 A REEME L] .. 1 /54 FRER

1. FORTRANTT 10 ... AH Rh L HmEEME (4. 45 FRED
2. ASH W...7—% RE .. (EREEHE Cn ... n/S4 PXEE
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| CALL bankr {nbnkid) R
- i
A 518, E8E % i3 BA
{ nonkid]| %4 nwo7 sy
-2 nona~NNIEOZUT
-3 URE— b TrANNOERELL
5 FFEERETHE
£ Dfth IR
{ERLE R AN 1 .. A B (BH) i2... 284 FEHE cC..X*F
1 FORTRANTT o...it A 14 .. A PEEME L1 L. 1 5o RRIEEE
2' ASH 10 ... AHEN RY .. BEHENE L4 ... 454 MinBE
’ W, . 7= RG .. EEEENE Cn ... n/SA pXPE
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417 b EEED
mcace
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oT g para
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host cell data
‘ot g

mcace ) FPAFRSF LDy —ARASTVET,
spara¥<lLZHY

me a ¢ edFULT = 7 LDV —RHEV 2 TWET,

hostFqsL2 k] ¢ R MRy —2—R
F—sT=nTFr AN
AFTF—=4T7r A0

cel 1542 MY o By —ax—,

data¥qLzty 1 ETRR

FHOEETMC ACERRTE 8. MCACERERT BRICAIF 47 74 v
L. T T AEERL TEMIFRIEI S, . Ty @RT+—-ERL. TR
Ted5 IMEORDA v t— U LDT,

. para/host¥xitfparascel lOV—x%&, F2DF 112 FIAT
vt B,
9% 77 —e —02 *, I
2, kR bﬁ'uﬂ'?.&ﬂ&pa ra/hos tF4L2 FYRTY »2T %
% mkhf * o —o host
3, ea%kparascel 1F4LZFIATY Y275
9% mktf %, o —o cell

4 casim¥parashostF«L2 b ATERL.
STE Y 2 —AERITT D,

B casimg< & CASIM DEEE)
cmd>cmdtool * & Sunview {FFRDWS
cmd>hest hoestd
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5. A wt—JIiEoTHhX IS LDy 4 v F o SEWFRECIEET Se

" INPUT DATA NAME'
ABF 47 74 n&d 25—7T Tmeace, daty)

* INPUT DATA NAVE DK?(y/n) AT —4 77 A&
Y< Xi& NJ

'KEY-IN NUMBER OF CELLS'
A

' - CELLS OK? (v/n) '
Yd X NJ

' KEY-IN DATAPQOL DATA SET NAME'
Sy =MD T 7 4 V<] -7k fdpl)

' DATAPOOL DATA SET NNAME OK? (y/n) F—47—n®D7 74 N
Y<] Nz NG
8. EAd R HEEENMC A CEQHERRARA b7 RS L oRREN 5.

7. CAS IM%®¥T7T 5.
quitd (4.O% 4 v FohS A0
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