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A Distributied Computing Architecture for Low Cost
- Development
Kenji Saitou, Hitoshi Uehara, Masayuki Hatakeyama, and Toshirou Araki

Department of Computer and Information Sicences, Ibaraki University, Japan.

Abstract

The present paper aims at presenting a distributied computing architecture for low cost development. .

The existing distributied computing architectures or sytems are very inconvenient and troublesome
for the domain users to develop and use the distributed computing system without high development
cost or time. We have newly developed two kinds of the distributed computing system that use a kind
of the distributed shared array and a distributed computing program generator. Throughout the
evaluation tests for the development period, development procedure complexity, and the execusion
efficiency, our proposed destribution system hove shown the higher priority than the PVM.
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g_calculation.cc
" dsa . hll

#include

main ()
{

g_c_setup(int, int);

g_c_send_message (END_CALC) ;

g_c_quit(int);

X 5: DSA 475 D#ARHR

4.2 BE9EME X574 ADS

ADS i, BREOF 7V 227 MRV I 2L —
va vy A7 a (B, 00SS LESEE) 25, FHEA
2% 5 BEIS BB 00SS ¥ £RT 5V A
FATH5[6,7. ADS TIREIGIKRT LIS

1. BED C++TERRB S N/ZEKE 00SS DV —
CSAT-FRs, '

2. BREOOSS TD Y FAD Proxy A7V =7
FeZ29ADV—-RI-FRERLT, &EX
B 00SS V=2 a—F |[THBIMIZH AR Z

& T, i
3. TAY - ZVKTﬁﬁ®EﬁﬂﬁLOO%®
V—AT—F %,

EFTE. BBAVAT - TOTSADV—RA T —

€ 6: ADS % v 7-HE5 8L

F b ADS 2SRRI HEIER T 5.

Z D ADS THERT 2 Proxy A7V =27 i, B
WmEN-5EEELE, BEAWRRLER L5
HA7 Vs v ORE, FEREBREIC X B ETRE
DERLZORKHE, 7y Foy 7 EEEOH§
B OOSS EHUITLELBEEZMA Tn5D. FlER
SN HEIG B 00SS TR A L A TEBICET5
SEREFOBNEL: FOBELEINTVRS. =
D Proxy 37V x 7 b DFEHRIZETADS 7)’*"{:{ 5D
T, T—ERE O0SS % foih ¥ 5 B i35
BRProxy A7V b BT HLERZTODD
FE, 2BEBSEE 00SS DI Y34 VDOFH
X, ZXRE O0SS DENLFARETH S,

IO ADS THR S hic BB HE 00SS DEAT
HERIE, AV—7H2 OSHEECEREOH 1.7-
LOBRENETHRELEHL T2 [6][7]. 285
ORFETILBEEAMIE SHETEICES 2 VETE
HED 00SS #7222, 20X 5% 00SS ¥ BE
FEAL L A TH ETHES B RITFTH L
EHORERENTVA [7]. BB ADS TRV —Ra—
N BT LB O RS L BRI E 2 ERTH2DICA
H L% BFRE 00SS DR TETOMEZMA T
VBEY, ZhbA—HAERE 00SS 2T 5
LEOREZBELZLRZVEDHERIATYS [6].

4.3 PVM

PVM(Parallel Virtual Machine) iX, v F 77—
7 TEBRSNIBROFEREEBED Xy -ty
VUV HBFIRERL LTI IaL - T L E

—106—



£ 1: S by X 7 & OB

£ 2 SHa - F~OEREEBERRO LT

L DR
LIz X A FEEEE | Fi3 H
RN EE

Bge L, BEBRVFEL Ave—VBEIATT
JD—oTH5 (1. RFEHBEEIZREINTVS
DT, HFICEBERSEEIETISE(BVLE. B
%7 0 AEEBRECEIREEER O Fo.
ZOPVM R HWATOY T I VT TR, F—F
DESEREPBE/ Sy 7 7 DERERHR E2 AnT
TuysIVyETY, I-FISHLEEEREIC
RO THHEEERELLTEAEHE, S0
S IVTTARILIERPVMODIATIIVA I T 2
ARFFHLRTRERZLZVWOT, ¥HLTd T
753y R a-YICREXr»S. F270
77 A ~PVM BB S EIFA S NS0T, V-
Ad—F OWNGEOETHIEFH SIS [1, p.183].

5 BIRIX A

5.1 SH#EY X7 LOSFERHE

¥, BHBILV AT o LTOBELNLENE
F1THETS. EREORDIL, BUOHBE LR 3
HEKRSWTPVM A AL va—Fick oT (B
ZEUROEIML] #FHE €2 H12E (T
LS hA, BERO2EE [VATLAOEEE],
[EIEISIMEEDOLES] I3 F XA [ 2 —F I
R WIEETH D, F A4 Y2 —Fh5iEL<
FHEND. DSANADS IS LTHMZDIE, &

KBV — 2 a—FERBOHBIZVETHSE. I
RN AL YI—FTEAY v P THS.

5.2 FEMEEBROLE - FHE
747 7 VEOHRAIMERONE - HE 2RT.

DSA | ADS | PVM DSA | ADS | PVM
B APIOREOEE | H | SR | A YATLBBOLOD | 6 | 6 139
FBREYV—Aa—-FR | & " £ BHIAT7 IV
W DHIFR SEF— AR | 66 0 106
I FHELERVAT | B & =] SRR MEFT O 72 0 245

DSA OfAAHICPHBLEEAR

e Ny F T 7 ANEEMN
e EHI AT I V%, V—Aa—FIZEM
o EIEO N —THiTE® DSA ORIBICHIE XE 5
EEET
o RXAEFI~NDT 7 AFEE % BN
ADS OHAARICPDBELFERT

e V¥ T 7 AINEEM

BAICL o TUTOEEIDE. ,
o ADSPRIRTES L), FIHORAEE - BIE.

PVM OHAAAICBHELEFEARR

o N9 ¥ T 7 A NVEEM

s HAS AT Ik, RAY—[AV—TDEKY
— 22— K@i ~

o BES 475 %A A% /B

o AL—T7HD7—FimAiib % B

SEICEENAE TR L, B5ICADS TidFR
CREELTEDILDSE L, PVM T2 D #E
WV AT LDABOLEREENE NI L5 5.
DSA X Z0HET, PVM IZH~_IIUSTEERERTE#O
BT %L, NERIC D LB EELMERTT
RABEETHLILFERETEL ). R2IL2—V
DV—=RAa—-FOREBEREROLEERT. 2O
FEHEEIZ P — ¥ VL TIE PVM OEEEREENICE
WZEERLTWA, ‘

5.3 {EERREOHE

F 3 ICEROEREROEROT — 5 £7R"F. PVM
DYEREEIL PVM BGOBHRMAIAETH Y, &
R TiX DSA ¥ ADS LAISTH 575, EREOET
B L I IAEEEN VAT AIESRLVLOT
HolDTIIV IR R EELbNE, K

—107—



# 3: 1R o

ADS
2 BE

DSA
4 5

PVM
1 Fepg
~3H

VAT AICETERY
BN - BRI A R
B

ST —F~oOFR | SEE | 18 | K18
LR EFERE i

KOF AL 2 —FTHNT, borE L DEIH
R=THHILEZONDE., ZOHEZEBRITIEPVM
BETORTREME MO ¥ X 57 L0 b Ok
BEEST LI L —HERTH 5.

6 EE

6.1 SBUEL XFLDEAREIZL

£1, 2, 3PLBEMICHDPS EHIT, DSA ITE
REDY —~ZX2—F % ADS DL HICHEITEHRT
B EEHRBVY, PUMBEEEL(DTAT T
EV-RAI—-FNERTEILED RV, 2—FDE
FEEELLTIXADS &£ PVM OHEMNEICH 5
5 ADS IZi#EV>. DSA & ADS & PVM iz 3 2
EBBEIAMIBWTY, £1, 2, 3ICRBXHIC
FHEMNTHD.

HoT, ETHRIBRICIBF AL v —Fo
FA)y MIRBEENEVWEIRET L, SR
FADF A4 ¥ —F TS, BRI L £ 0H

SIS L > TRTIBEEZITRVWTHAS. ThH

niE, FADRFE L7, DSA, ADS DEFM M
LD L 25, RWXAICIIFEMLEET -5 %
REBDPorH, EMMLET -7 EHBIZL-TH
LROBMAIBEINLIERIBFAL RV L Vo TR
WEEZB, GERSHEIC, BH - T -5 RRL
ES )

6.2 AMROHFEZEI—VFOEE

AHECIDEMES 27 L DBEL FOEER
Bt —FEgREL LTEER{To2. o
T, A EDOFENRTH S Roe AF¥F—ALFTED
V—Aa—F OFITIC 107 B# 072, ADS I
BT, ZORMIIFBELELEIF .

Roe AX— A ETTS I L EERLEEAANT,
SIS 257 L DBREL EERBOENN 24
I—FThHhE, V-2~ F ORI o,
VAT AEEFIT S (PVM L D RFEFL v
FHhEETTELW) ZLOZEFERE 28T 721812,
BV AT L OFEBE (HET) ICHE LR 05
LBEbhs.

7 WERESHE

AEFFETHRR L 222 HROG UL Y 2 7 & DSA,
ADS iF TEIERIfEZ BV — ] L v AT, o
TV AT AICHRT—HOERFE-TnB LE
MTEXS. 4HETY AT L OBEAMOIARH
AALOERIOBFE, L ABSHLIn-Y
AT ADBELITIRTETH 5.

BENM

[1] BEA—ME, (B0 CoFEFI 7y I ], bit
BURE, SEILHAR, 199846 A.

12] Proceedings of the Parallel Computational Fluid
Dynamics 95 Conference, Ecer A., Periaux J.,
Satofuka N., Taylor S.,(Eds.) held at Pasadena,
Ca, USA, Elsevier, 1996.

[3] HABMER %6 HErEIEEHRABHHLE (B
£ IHENRIBI AT T V2 MERT T U —F),
pp-35-67, H A B S, 1993 4E.

[4] Atluri, S. N., Yagawa G., and Cruse T.A., (Eds.):
" Computational Mechanics 95", pp.14-68, 1995.

[5] LE ¥, BIUES,[UNIX 70 ADF7 Iy
ME), A7 T2 MERPIT VY RI YA, in [F
7V x s MR (AEEET)], pp.15 — 22,
BFRUEES - V7 by 2 7T IFEFRSK, 1996
#£7H3H. GEHES)

[6] LE®, BIWEF (4727 By Ialb—va
DRBSHILOER LEM], Y Ialb—vari
KGN, 1 7%, £4%5, pp.310-323, Dec,,
1998.

71 LR ¥, BIES,[BESEEA 7Y 27 MR
YIialb—varYAFA0EFHE], HHnE
4% 73 @ HPC BF3E4, pp.19-24, 98-HPC-73,
19984 10 B 9 H.

—108—



