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Speed up of MCACE, a Monte Carlo Code for
Evaluation of Shielding Safety, by Parallel Computer
(3) Parallel Computing by Shared Memory Type Parallel

Computer and by Networked Several Workstations

%
Makoto TAKANO, Emi ONODERA 1, Fumihiro MASUKAWA
* *
Yoshitaka NAITO, Tsuneyuki IMAWAKA 2 and Yoshihisa YODA 3
Department of Fuel Cycle Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received June 1, 1993)

The parallel computing of the MCACE code has been studied on two
platforms; 1) Shared Memory Type Vector—Parallel Computer Monte—4 and 2)
Networked Several Workstations. On the Monte-4, a disk-file has been
allocated to collect all results computed by 4 CPUs in parallel, executing
the copy of the MCACE code on each CPU. On the workstations under network
environment, two parallel models have been evaluated; 1) a host-node model
and 2) the model used on the Monte-4 where no software for parallelization
has been employed but only standard FORTRAN language.

The measurement of computing times has showed that speed up of about
3 times has been achieved by using 4 CPUs of the Monte-4. Further, con-
necting 4 workstations by network, the computing speed by parallelization

has achieved faster than our scalar main frame computer, FACOM M-780,

7 Keywords: Monte Carlo, MCACE, Parallel Computing, Speed Up, Monte-4,

Workstation, Network, Shared Memory
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Table 2.1 Sample Program for MCACE Parallelization on Monte-4

1 external sub
2 glebal common /lockdt/lockva
3 call ptfork{tidl,tpl,sub, 1)
4 call ptferk{tid2, tp2,sub,2)
5 call ptfork{tid3, tp3, sub, 3)
6 call ptfork{tid4,tpd,sub,4)
7 call ptjoin{tidl)
8 call ptioin(tid2)
9 call ptjoin{tid3)

10 call ptioin(tid4d}

11 rewind 7

12 do 10 i=1,300C

13 read (7, 700,end=%00) idatsa

14 700 format (245)

15 write (6, 700) i,idata

i6 10 continue

17 900 stop

18 end

13

20

21 subroutine sub(id)

22 local common /coml/ int {(100)

23 global commen /gl/ ino{4)

24 glcbal common /lockdt/ lockva

25 call subsub(id)

26 do 10 i=1, 100

27 call pllock{lockva)

28 ino {id)=41i

29 if{ino(1)+inc{2)+ino(3)+ino{4) .gt.200) then

30 call plunlock (lockva)

31 return

32 else

33 write (7,700) dint (1)

34 700 format (i5)

35 call plunleck {lockva)

36 10 continue '

37 return

38 end

39

40 subroutine subsub{id)

41 local common fcoml/ int (100)

42 do 10 i=1,100

43 int (i)=1id

44 10 continue

45 refturn

46 end
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Fig. 2.2 Parallelization of Batch Loop(Host—Node Model)
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Common File (Bulletin Board )

" Status of Processed Batches'

CPU-1-------- 5 Batches
CPUZ2-------- 7 Batches
CPU-3----~--- 3 Batches
CPU4-------- 5 Batches

. L

(All CPUs are watching the Bulletin Board.)

CPU 1 CPU 2 CPU 3 CPU4
Executing Executing Executing Executing
MCACE MCACE MCACE MCACE

NS

Batch
Result
File

Fig. 2.3 Employed Parallelization Scheme
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ITERS = NITS Total Batches

Write Result of
Unit Batch on
FT41 Work File

Last Panicle
of the Batch ?

\

Particle Loop

PLLOCE(LOCKVA)
Y ITCN(NPID)=ITCN(NPID)+1
The Bulletin Board <|: ITERS=ITREX-(ITCN(1)+HITCN(2)
HITCN(3)+HITCN(4))
Y
ITERS< (
N
BANKER(-3) PLLOCK(LOCKVA)
' |
QUTPT(2) RETURN
Y
PLLOCK(LOCKVA)
N
ITERS=0 Last Batch ?
CY

Process Batch Results and Qutput

?l’
RETURN

Fig. 2.4 Modified Subroutine MORSE. fer Parallel Execution on Monte-4
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Table 3.5 Simple Parallelization of MCACE Code (Main Program)

1 CMT THIS IS MAIN PROGARAM

2 READ {5, *) INODE

3 IF (INCDE.EQ.1) THEN

4 OPEN (51, FILE="INP.51",STATUS="0LD")

5 COPEN (61, FILE="0UT.61", STATUS="0LD" }

6 OPEN (21,FILE="WK21’ ,FORM="FORMATTED" )
7 QPEN (48,FILE="ITER" , FORM="FORMATTED" )
8 WRITE (48, %) 7 o’

9 CLOSE (48)

10 OPEN (41, FILE="WK1" , FORM="FORMATTED" }
11 CLOSE (41, STATUS='DELETE’}

12 ENDIF

13 IF{INODE.EQ.2} THEN

14 OPEN {52,FILE="INP.52’, STATUS="0OLD")
15 OPEN(6Z,FILE="CUT. 62", STATUS="0LD" )
16 OPEN(22,FILE="WK22‘,FORM="FCRMATTED" )
17 ENDIF .
18 IF (INCDE.EQ.3} THEN
19 OPEN(53,FILE="INP.53’, STATUS="0LD")
20 OPEN(63,FILE="CUT.63’, STATUS="0LD")
21 OPEN (23, FILE="WKZ23’,FORM="FORMATTED' }
22 ENDIF

" 23 IF (INCPE.EQ.4) THEN

24 OPEN{(54,FILE="INP.54",STATUS="0LD")
25 OPEN{&4,FILE="CUT. 64", STATUS="0LD")
26 QOPEN{24,FILE="WK24’ ,FORM="FORMATTED" )
27 ENDIF
28 CALL ELMOOO (INODE)
29 STOF
30 END

Table 3.6 Simple Parallelization of MCACE Code {(Major Part of Subroutine MORSE)

298 CMT A S A RS Bk R R AR AL LS LSS

299 59C CONTINUE

300 9200 OPEN({41,FILE='WK1l’,FORM='UNFORMATTED’ ,ACCESS="APPEND’,ERR=%900)
301 GO TO 9100

302 9900 CALL SLEEP {1)

303 GO TO 9200

304 9100 CONTINUE

305 OPEN {48, FILE=’ ITER', STATUS="CLD’ )

3056 READ {48, *) ITBUF

307 ITRUF=ITBUF+1

308 REWIND (48)

309 WRITE (48,*) ITBUF

310 CLOSE (48)

311 ITERS=ITERX-ITBUF

312 WRITE (6,*) ‘NPID=',NPID,’ITERS=',ITERS,’ ITBUF’,ITBUF
313 CMT IF (ITERS.LT.0Q) THEN

314 CMT CALL PLUNLOCK {LOCKVA)

315 CMT RETURN

315 CMT ENDIF

317 CALL BANKR(-3)

318 CALL OQUTPT {2}

319 CLOSE (41)

320 IF (ITERS.EQ.-3} GO TO 630

321 GO TO 610

322 CM'I‘ A AR S R E R LR SRR EE R EEESES]

323 610 IF (NSCUR} 160,160,620
324 20 ITSTR=1

325 C END OF BATCH

326 GO TO 160

o 27 —



Table 3.7 Result of Parallel Efficiency Measurement

JAERI—M 93—128

(Simple Parallelization of MCACE Code}

No Model SPEC (Catalogue Value) Total Elapse Time | Speedup Ratio
) (SUN) Alone Total (Ratio) {Sec.,) {(Efficiency)
*
1 Sparc-10 | 52.9 52.9  (1.00) 13,281} 1.00
{Model-30) (100%)
2 Sparc-2 22.8 75,7 (1.43)
*
3 Sparc-ipx | 21.5 97.2  (1.84) 7,025 2 1.89
(103%)
*2
4 Sparc-10 52.9 150.1 (2.84) 4,808 2,76
{Model-30) (97%)

{Problem Size ... 1280 particles/batch, Total 512 batches)
%] Measured by using the original scalar version of MCACE code
%2 Maximum elapse time among Work Stations

Table 3.8 Analysis of Processing Times

(Simple Parallelization of MCACE Code)

{1} Execution by 3 Work Stations

No. Model CPU Time CPU Occupancy | Elapse Time
(SUN) {Sec.) (%) (Sec.)
1 Sparc-10 6897 98 6970
2 Sparc-2 6984 99 7018
3 Sparc-ipx 6983 99 7025

(2} Execution by 4 Work Stations

No. Model CPU Time CPU Occupancy | Elapse Time
(SUN) {Sec.) (%) (Sec.)
1 Sparc-10 4080 98 4730
2 Sparc-2 3258 67* 4808
3 Sparc-ipx 4695 99 4727
4 | Sparc-10 4661 98 4714

(Problem Size ... 1280 particles/batch, 512 batches)
* Sparc-2 executed other processes during the measurement
and worked as NFS server.
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Host Work Station

Ether net

Node Work Stations

Fig. 3.1 Configuration of Work Stations for Parallel Computing
using Network Connection

Workstation 1 /UNIX Workstation 2 fUNIX

Socket/TCP

SockeyTCP

Workstation 3 /UNIX

Socket/TCP

Fig. 3.2 Parallel Computing by ''Parallel Ware"
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C Sﬁbroﬁtine MORSE )

( Host Program ) ( Node Program )
( Subroutine MORSE) ( Main Program )

- Initialization of Variables

——m=+ Statement Number 130

- Call RESTAT
- Initialization of Batch Loop
- Initialization of Paralle] Ware * Initialization of Paralle] Ware
Call KXINIT Call KXINIT
Call KXOPEN Call KXPARA
Call KXLOAD :
Call KXPARA ;
. - Send Common Block Data i - Receive Common Block Data
§ and Seed of Random Number —> and Seed of Random Number
e Call KXBROD Call KXBROD
= -+ Statement Number 160 '
& o - Initialization of Histry
g Loop :
o - Send Batch Number —— - Receive Batch Number
-E’ Call KXWRIT Call KXREAD
o~ - Receive Batch Result —#—— - Calculation of Random Walk
Call KXREAD § for Particles of One Batch
- Statistics of the Batch ) E— Send Batch Resuit
— -+ One Line above the Call KXWRIT
Statement Number 630 :
- Print out

— + One Line above the Statement
Number 640

Fig. 3.3 Parallelization of Subroutine MORSE
(Separation of MORSE into Host and Node Programs)
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G STWT.” )

Parallelware Library
RXTEST

Check Message Arrival

Message Arrived ?

SLEEP Sleep 1 Second

Ny
(  RETURN )

Fig. 3.4 Subroutine TESTWT to wait Messages from Node or Host Programs

731“



Fig.

Speedup Ratio (times)
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—NMax. Efficiency //

— & =Batch Processing CPU / .

- =Total CPU P - '?)
E /’ -+ - g " ':1K
- - "':'.. = .
. /'@e:f - -
- // -
- 2 3
o )
. , A
0 1 2 3 4 5 6 7 8

Number of Work Stations

.5 Speedup by Parallel Computing by using upto 8 Work Statioms

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

NODE HOST( srarT
Input Data C:
C‘STF_ARE__) Processing START
I
. Send Input Data
Receive Data Geometry and Processing
X-sec Data
el — ] -4 p oS m oo n oo sLR TSRO ose oS IT [
Randam Walk . Randam Walk
Simulation Last Particle ? Simulation
Print Result
...............................................................................................................................................
Present Flow =~ -~ e
Proposed Flow

Fig. 3.6 TImprovement for Higher Parallel Efficiency

.732_
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Disk Units

NFS
( Network File System )

WS 1 wsez \ — — — T - WS n

Fig. 3.7 Common File for Multiple Work Statioms under Network File System
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ZERBEDELSS, LEN-T, &y bh7— 77V MBHAD Y 7 b » PRI, 5%, 9
FTEETLOIRKELEELONE,

2T, Table 4. 1ICEl—DOREBAAROITEBTHRITLIERERT, FE,S, 4507 —
7 AF—va AL, BERTHATDZA S — A4 27 - LN-TB0DF] 1. 4FEFEE O UFEHE
DERINTOAEIEN DS, Ld-T, FEOT -7 XF—1 3 YEREEA L THE7|
Thid, Er7FANVDRICL BB ELZ T BERCITASHEMERBERRBICERTES

EEZONS,
Table 4.1 Comparison of Processing Times
No.| Machine | No. of CPUs | Optimization | Parallel Model Processing Time | Ratio
(Sec.)
1 AP-1000 512 Yes Host +Node 167 1.0
2 | M-780 1 Yes (Serial) 6884 41.2
3 M-780 1 No (Serial) 9186 55.0
|
#*
4 wsxs 4 Yes Host +Node 7380 44.2
(Parallel Ware)
5 | WSx4 4 Yes Copy Model ; 4808 28.8
(NFS File)
6 Convex & Yes Copy Model 3002 18.0
C-3840
7 Meonte-4 1 Yes (Serial) 7457 44,7
8 | Monte-4 1 No (Serial) 11209 67.1
9 | Monte-4 4 No Copy Model 3898 23.3

(Problem Size ...

1280 particles/batch, Total 512 batches)
*1 Sun Sparc-10 Model 30x2 sets, Sparc-2 and Sparc-ipx,
Version 3.2.4 without buffer optimization.
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8EA 1 Monte-4 H%%FUH&MCACE:I — FOET

All EITRER
Monte-4FICHF ML LAMCACEY — R 70 75 LB LU, EFERT7 7 A VPANT—51, L
ToOF v PNITBBHINTVL S,
{1} V=AR7Tar3.h
Fab7 RV /1ab3/g0943/j3520/emi/mcace/para
Y RTTES L, HT—F IS NTA- TV S,
@2 ETERT s A NVEANT—F
F4 L7 k) 1 /1ab3/g0943/j3520/emi/mcace/Tun. para

77 A N 8 =
a-para.out | SFFIRRMCACESETIE 7 7 A U
INP. 51
INP. 52 MCACEATIZ—7 7 714V
INP. 53 (i — FELELIAE, BR—AZ
INP. 54
fort, 61
fort. 62 MCACERHESRE ST T 7 A L
fort. 63 niR 7
fort. 64
WK21
wk22 .
WK23 }M_CACE a— FYEER T 7 AV
WK24
WK 1 BArSy FEOHBEEBMET 7V
dpl
dp 2 l Data PoolIE= T —7 7 7 f )V
dp 3 ] (El—AE)
dp4d

(3) EITHOEEFIR

MCACE D — RAMEFH LTV AData Poo R OWTER 7 7 4 /L (dpl~dpd) i, SUNOWS ETE
YEd BMCACE D — KRR LTV A+ U 7 7 4 L&EItpTHonte LICaE— L7 bDTH 5,
FORTRANTHERR X N 7-SUNED 3o U 7 7 4 MRIEEEER TH D, Monte ETHIEEEEKE LT
T340, . login7 7 1 MCEITEBAT ALENS 5,
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setenv F__UFMTIEEE 91, 92, 93, 94
X 50, SUNOFORTRANTIE, OPENSCCER SN BRECL/ S5 A Z DBALZ/N1 P THD, Monted
BED 7 — F%ﬁz&: 35T 4 —WRER BT, KT, login7 7 A MTEA LT,

setenv  F__RECLUNIT BYTE
Plb, 20OBRERENSVEETHRII IS —ZE U TTF - HREEE S,

1o, WHBSEREAIAIT /00O (PUEREIEMEZ 5729, RiTH. loginT 7 1 I

A 2.

setenv F_ PROGINF YES
DT, ETEEEIEERFELLVD, telnel T nontena 74 L LK, ViZTF 4 IR
more® 7 4+ ¥ N7 ETIEFEICEEIE B0,

setenv TERM xterm
BUNETHDL, FrhRFELBUST hxtern® ™ 1 ¥ FYEHEH L TMonteNt 71 29 544
EhH D, I, a4 U xtern 4 ¥ FyOH A XEEELRICE,

eval 'resize’
AEFTELENS D, 4%, Open WindowsD™ 4 > N7 E{E =T Monten~nT 7 AL Tvix-
FaFAEES E LD, vinT s YOEENRETICRRINT, AV VFEOF—HIEFIC
VEBHE Y, IFG7EL ftplick 0 7 A AR L TO~ANTLIT 1 v MEEZTTL, BU
Monte ~NEEET 5 EVSHEEERENL 3N, FFCHROBEVEERFETH -7, IIT,
BB, login7 7 4 ) A FETable AL 1IORE,

Al 2?2 TDTSLEEERHDURM

H9.9 0EOINICT LTRSS LeEcT 2EELKRE, QEBNCRUAEFIRSVLTER
C—F OEERSY A NERT, JIT, 7075 LETEOLS T AN T 4y TR
12, Foy H—pdAERTH » 12, JHUZ, IS AEHIY — gV AT v a LENTTE
FTHRRT 4 A o out BERT B, BT S —2R A LBc, AS7or 7 MoxtLpdbxd
DAL, i where& ANTHIZT S —ARE L EFOBTEIN, ERTH 5,

—— 38 —
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THIS IS MAIN PROGARAM

EXTERNAL ELMOOO

GLOBAL COMMON /LOCKDT/ LOCKVA

GLOBAL COMMON /ITCONT/ ITCN(4)

DATA ITCN/0,0,0,0/
OPEN(51,FILE='INP.51’,STATUS="0LD")
OPEN (52, FILE='INP.52',S5TATUS="0LD")

QPEN (53, FILE='INP,53", STATUS="QLD"}

OPEN (54,FILE='INP, 54, 3TATUS="0LD" )

OPEN(21,FILE="WK21’,FORM=’'FORMATTED")

OPEN(22,FILE='WK22’, FORM="FORMATTED" )

QOPEN (23, FILE="WK23",FORM='"FORMATTED' )

OPEN(24,FILE="WKZ4' ,FORM='FORMATTED" )

QPEN (41, FILE="WK2" , FORM=' UNFORMATTED" )
CALL ELMOOO (1)

CALL PLASGN (LOCKVA)

CALL PTFORK({KTID1,TP1,ELMO0C,1)

CALL PTFCRK (KTIDZ2,TFP2,ELM0GO0,2)

CALL PTFORK (KTID3,TP3,ELM0O0O0, 3)

CALL ELMOOOD (4)

CALL PTJOIN(KTID1,KTIDZ,KTID3)

STOP

END

SUBROUTINE ELMOQO (NPID}

THISISTHEMAINROUTINE*********************

THE FOLLOWING CARD DETERMINES THE SIZE ALLOWED FOR BLANK CCOMMON

COMMON NC (35000)
LOCAL COMMON /EMI/
NC(500000)

LOCAL COMMON /DTC0S/ NOUTGM

DATA JUNK/Z48484848/
DATA JUNK/C/
NLET={LOC (DUM)-LOC (1} ) /4

Add 1 line

LIM=50000C

CMT ADD another line

NOUTGM=NPID+60

CMT
ITCUT = &0+NPID
e by akemi —— -
CMT ITIN = 19
ITIN = NPID+50
C ITIN = 5
C _______________________
cC NLFT= (LOC {AGSTRT) —LOC(NC (1))} /4
C DTLIST IS ONLY USED IN JEARI

CALL DTLIST(NPID)
CALL MORSE (NLFT,NFID)
RETURN

END

*




(3)

W oo <1 oy unoae LN

40
41
42
43

30
51
52
53
54

88
89
90

29%
297
298
299
300
301
302
303
304
305
3086
307
3C8
309
310
311
312
313
314
315

(5)

144
145
146
147
148
149
150
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DILIST
c ____________________________________
SUBRQUTINE DTLIST(NPID)
DIMENSION RA{20)
Crmmm—— by akemi —-———————-
C NIN = 5
NIN = NPID+50
C__.f —_——
NOU = NPID+60
MORSE

SUBROUTINE MORSE (NLFT, NPID)

CMT***************
GLOBAL COMMON /LOCKDT/ LOCKVA
GLOBAL COMMON /ITCONT/ ITCN({4)
CMT

CMT Modified to stop MCACE normally 05/02/83
MTFLAG=0
CALL INPUT (MTFLAG,NPID)

IF {MTFLAG.EQ.1) RETURN
CMT CALL INPUT

ITERS=NITS
OMT ****khkkkdhdx

ITERX=NITS

cMT dook ok kkk ok kFe ok ko ok kok ok k ok k

590 CONTINUE
CALL PLLOCK (LOCKVA)
ITCN(NPID)=ITCN(NPID) + 1
ITERS = ITERX ~ (ITCN(1)+ITCN({2)+ITCN(3}+ITCN(4))

WRITE (6,*) 'NPID=',NPID,’ ITERS=’,ITERS,” ITCN{1-4}',ITCN

83/03/02 ——

C _ JR— _
Crmmm— IF (ITERS.LT.0) THEN
C CALL PLUNLOCK{LOCKVA)
C RETURN
C ENDIF
CALL BANKR({—3)
CALL OUTPT(2)
CALL PLUNLOCK (LOCKVR)
IF(ITERS.LE.3 .AND. ITERS.GE.1} RETURN
C - S _—
IF{ITERS.EQ.0) GC TC &30
GO TO 610
CMT ********f******‘k*******
610 IF{NSCUR) 160,160,620
INPUT

SUBROQUTINE INPUT {MTFLAG,NPID)

CMT STCOP STATEMENT CAN NOT BE USED IN CELL (PTFORK)

789 CONTINUE
MTFLAG=1
RETURN

CMT STOP

c
180 CONTINUE
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33
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JOMIN
SUBROUTINE JOMIN (NADD, I1,I0,NPID)
CMT DIMENSION IBIAS(9),ITY{10),COM{15)
DIMENSION COM(15)
DIMENSION IIBIAS(9),JTY(15)
CHARACTER*4 ITY,JTYPE, IIBIAS, IOR, IBL, JEND, COM
c 1 2 3 4 5 6 7 8 9 10
C ARB SPH RCC REC TRC ELL BOX-WED RPP END
Cc 24 =2 1 5 2 1 6 6 0
GLOBAL COMMON /DTOl16/ IBIAS(9),ITY(10),IOR,IBL,IEND
DATA IBIAS/ 24,-2,1,6,2,1,6,6,0 /
DATA ITY/3HARB, 3HSPH, 3HRCC, 3HREC, 3HTRC, 3HELL, 3HBOX, 3HWED, 3ERPP,
1 3HEND/
DATA IOR, IBL, IEND/2HOR, 3H , 3HEND/
LOCAL
*COMMON/ TAPE/INT, I0T
IOT=1I0
CMT  IOUT=l6
IQOUT=20+NPID
Cmm——— by akemi
C REWIND IOUT
REWIND (UNIT=IOUT)
CMT  REWIND (UNIT=16)
C
POPEN
SUBROUTINE POPEN (NUNIT, JCONTIR)
LOCAL
*COMMON /DPWORK/ LBUFFR, LRECOD, IBUFFR(1000), NRECOD,NODEL, NODE2,
* NADWN, NADAT, NDASET, NDATE (9) , NINFOM (5} , NUTOLD,
* NTHOLD, NODOLD (10, 2}, NAl '
LOCAL
*COMMON /DD/ DDNAME, IT (3)
DIMENSION JCONTR (1)
CHEARACTER BLANK*4,BUF,BL*40, DDNAME*40, NDATE*4
CHARACTER*8 NDATEL, TDUM
EQUIVALENCE (NDATEL,NDATE (1})
C DATA DDNAME/'FT FOO0L’/
GLOBAL COMMON /DT025/ BLANK, BL
DATA BLANK/’ r/
DATA BL/' r/
- by akemi =————-
CMT  OPEN (92, FILE=DDNAME, ACCESS=' DIRECT’ , RECL=3600, STATUS="OLD")
c OPEN (92, FILE='dp’,ACCESS='DIRECT’, RECL=3600, STATUS="OLD")
C..__
c
Qe 2. READ CONTROL SECTION AND SET DATE
C

IF (NUNIT.EQ.91) DDNAME='dpl’
IF (NUNIT.EQ.92) DDNAME="dp2’
IF {(NUNIT.EQ.93) DDNAME='dp3’
IF (NUNIT.EQ.94) DDNAME='dp4’
OPEN [NUNIT, FILE=DDNAME, ACCESS="DIRECT’ , RECL=3600, STATUS="0OLD")
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kA 2 X5 LI 27 ) WHIRMCACE = — FEEATEREE

RS LAY 2T RERTARDORBRELETHDITILEND L, RITRET (V7
U
/home2/takano/parallelware
THa,
(1) MBI ANABEEL Ry M7 — VREBOR
EITEET 4 L7 P )ICBLT,
<S§4a>/home2/takano/paralielware% source .cshrc
AADL, PERASZBIURERTESTY, 774 V. cshre@AERTable A2 1ITRT, K
o, MFMAEBICERT AWSO R R FEEOFEERE S LAY =T iICBZ 57, ¥ domtool 7
aiEd 5, Vdomtool ' AANTBE, Table A2 2ITRT LS 2EIOMEGHENHD, ThH
KA BE, Fig. A2. 1DOXHHY 1 v FubFmEng, JOFTIE, 4H50OWHHEICR y
e s EEEANTVS, ZOBEEO More Options 271U v 79 5&, Fig A2 2ITRTELD
14 v FOAELH, £OMBETEVENVAT Y 2 v EFLTOA, TIT, WV sda"ic
FHLTEZ SN TOSERIE Show Machine” 4 7 = »ic kD, Fig A2 3ORIIFREN S,
IIT, BTl T ALY —HiE, ERINTOLAWHERT AT - FELTYE—§
O A L alE KBRS AR ESN TV A LEN S B, JD7HITE,
/etc/hosts  (FEFWSDIPT F LX)
~/.rhost  (FBFWSDH R +22) .
D2HDT 7 ANELF 4 v NFBLENSHD, £z, Fig. A2 3hd ¥ Server pathname™® $
EXPSEVIZ, 4£0. cshreNTRESNL DO TH S, £OMD/ 35 A 7 ZMEDOWSITH L T blE—IC
BESNTO D, FEBSEIEEIGENT 556103, INoOHREANTEILLEN
5,
(2) T4 Lo bV
RS LY 2 TICk - THEFEE u7s MCACBZ — FidPI TR e T4 L7 P UHEETY - X7
O3S ANUETEY 2 —IAUEHEIN TS,
(D /home2/parallelware/ISL
s RAMRU =R e Tusrs L@/ —RA7 74NV
cRANRY ) = F 7075 LOFETED 2N
» make 7 7 - I

/home2/paral lelware/ISL

- /host § /node

F a4 L7 MUK
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@ /host
kA bSO LERY-RT 7 A
»make 7 7 A IV
@ /node
e )= R TS LEHY A7 74l
»make 7 7 4 IV
(3) FEITEY 2 —NOERK
EITE Y 2 — BRI EnekefileZHHT 5,
D cd /home2/parallelware/ISL
@ make
{4) MCACEDHEITHE
MCACEDFEITD - DIEEEZ RICEREAT 5.
cd /home2/parallelware/1SL
exinit
mcace_h
KEY-IN INPUT DATA NAME
AHF—F, T4ANE> (T TTIIMCACED. DATA)
& INPUT DATA NAME 0K? (v/n)
Ty Xt n'
(& Number of calculate nodes?
[EREIRER T — 2 A7 = a VEREAT
@ KEY-IN DATAPOOL DATA SET NAME
<F—=FT—NT A NE>  (ZITiddp)
DATAPOOL DATA SET NAME 0K? (y/n)
"y X n’

® e



JAERI—M 93-—128

Table A2.1 List of the file Y.cshre'
(Setup of Parallelware Environment)

¥ R{#!Cshrc 1.5 90/11/01 SMI

source /.cshrc.owsu

# Network—Parallelware Envirconment

set EXPHOME = /home2/takanco/parallelware

set path = {$path $EXPHOME/bin/net/suni SEXPHOME /bin/tocls/sund)
setenv EXPRESS SEXPHOME/bin/net/sund/express.cst

setenv EXPSEV S$SEXPHOME/bin/net/sund

Table A2.2 Initiation of YiomtoolY

88 <sda>/hone2/takano/parallelvare ¥ dontoal

Domtool Version 3.2.4 —- Copyright (C) 1991 ParaSoft

Before changlng configuration 1t is a good idea to run gxclean.
Do you wish to exit and run it? [y/n]:n

The file "/home2/parallelware/bin/net/sund/netflle” already
exists. .

Do you wish to modify this configuration or destroy ft and start
again?

Continue with existing file? [y/n]: y

—— 45 —
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(bomtcod |
0 [

| Configure

[- Acdd Machine

Delete Machine

Fully Connect

Extra Hardware

Hore Optiens

Fig. A2.1 Initial YdomtoolY Window

g Back

sund

J Display

Cosmetics

iﬁd Ethernet

Del Ethernet

Add Machine

Delete Machine

Move Machine

Show  Machine

Modify Machine

Hardcopy

Plot 07d Conf

Create New Conf

Fig. A2.2 YiomtoolY Window (More Options)
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Q Done

sund
Machine 0 ]
Machine name : sda
User name : takano
Server pathname @ $EXPSEV
Tmp pathname @ /tmp
Domatn name : surd

Number of programs : 1
*local"/"attached" : Tocal
Relative CPU speed : 1

c3005 sipx

Fig. A2.3 Machine Information of Ys4aY

— 47 -
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f5EA 3 IS IEHIRRMCACE 1 — FEATEREL

HE, EEIFIRMCACE2 — FidF 4 Lo Y

/homel/takano/mcace/para. nfs

LITidD, EAERT7 A ARANT—45E, T4 L7 rmiltMsn, V—A7a75 4
274 L2 kU sourceltiSIS N T VWA, TH5%ETable A3 1ISRY, £7, IBEOWEMEML
TEFLEEDF « X7 A DRKEZFig A3 1ITTRT, # 4w Ko HioR&En g, Table

3. 5 DITOWRITEXIZ L B HNTH 5,

Table A3.1 Directory and Files used for Simple Parallelization

1 7uaysih
F 4 L7 Y : /homel/takano/mecace/para. nfs/source
% A 7w
*, f Tx—r5V—R

@ EFTElL7F—7

FalLZ Y

. /home!l/takano/mcace/para. nfs/run

77 AINE

H O RLER

INP. 51
INP. 52
INP. 33
INE. 54
ITER
OUT. 61
guT. 62
QUT. 63
OUT. 64
WK 1
WKZ21
WK22
WK23
WK24

a. out
dpl
dp 2
dp3
dp 4

}MCACE]\?‘J&"’*? (FE Y — FOARILEHD)
Wy FEAT L NRADT 74N

l, MCACEHE /17 7 1

J
Ny FETEEREEASRT 74V

%’E%ﬁﬁ77’fib

H
2

}%—&7—»%&%@%774w(é%ﬂ~)
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¥ 4091808

AN8L120G
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fF8kA 4 AREETER LAYV TIVAST—F

Table Ad. | ISABTEA LEY T AF—5 Y X METT, Thid, XHEHIC NCAGBT— F

DY TFNF—FELTRENTVE LD LE LU THS, Table A4 1 TR TEI280(E,

FHG1EOE S %R LTS,

W3 1D W N

1
0 1.0

+6 0.
+6

SKYS
¢.0

+2
0.0

+2
+4 6.0
+4 6.0

-1
-2
-3

4

Sample Data used in the

g 0 9 ] 0
+6 0.0

8 +6 0.6 +6 0.4
C 4 v 0
1 4 100.0 1.0
HINZ PROBLEM
0.0 0.0
0.0 0.0

: +4 -6.0 +4 6.0
1 +4 -6.01 +4 6.01

Table A4.1
MCACE SAMPLE PROBLEM NO.1
1280 2800 512
0 1 0
0
0.0
1.0
1.33 +6 1.0
9.1 +6 0.05
0123456789
0 1 0
1 1 9
-1
0
0 ¢
RCC i 0.0
4.1
RCC 2 0.0
7.1
RPP 3 -6.0
'RPP 4 -6.01
END
AIR +1
WAL +2
AIR +3
vID +4
END
1 2 3
1 2 1

0

CROSS SECTION FROM DATA-POOL

0 Q 9 9
0 0 Q 0
&DPUNIT NLIB=92 &END

G0% FX16 AIR CONC

9 12 4 2 2

0 0 -1 0

SAMBO INPUT TOTAL FLUX AND DOSE RATE

3 1 9 9

1.0 +4 0.0 1.5 +2
2.0 +4 0.0 1.5 +2
3.0 +4 0.0 1.5 +2
RESPONSE FUNCTION {MR/HR}
&DPUNIT RESD=92 &END
G09 RESD DOSE
PHOTON/SEC/CM**2/EV
1 2 3 4 5 6 7 B ]
PRT 1 1 1 0 0 0 9 9
0.0 0.0 1.5 +2 0.0 0.0
1.0 0.0 0.0
70.0 +2 90,0 +2 110.0 +2 140.0 +2 180.0
280.0 +2 320.0 +2 380.0 +2 :

1 1 1 1 1 1 1 1 1
0.0 6.283 0.0 6.283 0.0
6.283 0.0 £.283 0.0 6.283
0.0 6.283 0.0 6.283
SQURCE 1 5 3 1.33 46 0.02 46

0.0 0.0 660.0
0.0 0.0 0.0
0.273 0.9

1

1.25 +6 1.0

END OF SAMPLE PROBLEM :

0 o -1 1 1

PROGRAM MCACE TERMINATED

—_ 50_

Report

0.0 2.2 +5
+6 0.3 +6 0.2 +6
-3 1.0 -2 0.0

0.0 7.6 +2

0.0 7.8103+2
+4 0.0 6.0 +4

- +4 -10.0 6.01 +4
0 0 -16 0
o 0 0

1.0
+2 220.,0 +2 250.0 +2

£.283 0.0

0.0 6.283

£y



