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Development of Master-Worker System for The Computational

YUSUKE TANIMURA,t TOMOYUKI HIROYASUTt and MITSUNORI MIKItt

In this paper, “Grid Master Worker System (GMWS)” is proposed. Using GMWS, users
can develop applications that fit to the Grid environment. GMWS has a convetional Master-
Worker architecture. This system architecture can be separated from execution model of
application. Therefore, users can develop not only a master-slave model but also other mod-
els. It is also possible to construct an algorithm that takes care of the dynamic changes of the
Grid resources at application side. GMWS works on the Grid computing environment that is
built with Globus or SSH. It has two types of simple programming interfaces. One of them is
API that is similar to send/recv function of MPI for data communication. The other is API
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for gathering remote resource information.
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Fig.1 Basic architecture of GMWS.

# Grid map to use for GMWS
@WORKER_COUNT 8

@HOSTNAME host1.university1.ac.xxx
@DISABLE no

@GLOBUS_ROOT  /usr/local/globus
@GOCAES_ROOT  /home/foo/gmws

@EXECUTABLE /home/foo/gmws/bin/workerAppUnit
@ARG_COUNT 2
@ARGS -£10
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Fig.2 Mapfile to describe resources that user is going to
use.
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Fig.3 System specification of the grid environment used
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in the experiments.
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Table 1 Througput between Master and Worker sites.

Network
Master — Worker
‘Worker < Master

TCP Stream performance
763 [Kbps]
759 [Kbps]
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Fig.4 Details of the GMWS communication delay.
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Fig.6 Transfered time of Scatter communication
performance.
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count = 0;

for(i=0;i<NUM_WORKERS;i++){
GMWS_m_writeInit(i);
GMWS_m_write(i,indiv[count].gene_tag,

gene_length,GMWS_CHAR,indiv[count].gene)

GMWS_m_writeFin(i);
submit_list[i] = count;
count++;
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finished = 0;
while(finished < num_indiv){
for(i=0; i<NUM_WORKERS; i++){
if (GMWS_m_readInit (i) !=GMWS_PROT_UPDATED)
continue;
GMWS_m_readInit(i,result_tag,1,
GMWS_DOBULE, &result)
GMWS_m_readFin(i);
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indiv[submit_list[i]].fitness=result;
finished++;
if (count<num_indiv) { OOOOOOO }
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Fig.7 Parallel efficiency of parallel GAs implemented
with GMWS.

goboooboooooooroooboooooD 41
O00000O0O00000000 SssHooooood
goooooooooooobooobooocoOobooo
goooooooobooboooooroooooon
gooooooooboooooooooobooooobo
00000000000O000000 GADODOO
obooboooooooooobobobooooooboda
ocoooooooobooooooobobooooooon PE
goooooooooboboboboooobobOolooo
goooobooooooocoooboobOoboon
gooooooocobooooooooboorooon
gobOoooooobooooboo4800O0OnOOOO
ooo
goboooooooobooboooooooooo
ooboooooooooooobooobooboDoD 4
000000000000 00 Agent00O0OOOO
goboboooooooooboboooooooooan
goooooooooooooboooooboboooo
goboobooboooobooocobooboooboo
gooooooobooboobooooooooooaao
goooobooooooooooboobboooooon
54 OOO0OOOOOOOOOO
GMwSOOOoOoOOOooOoooooooooooo
gooogoooooooooooboboooboobooboDbOoo
0000 GAO s5200000000000000
00oooO0ooGAODOOOOOOOOOOOOOOO
gooooooooooooooboooooooon
goooobobooooooboobooocooobooooaaon
ubooooooooboobooobobooboooo
goboocoooocooboboooooooooboobooo
gbooobooooooooobooobooooooo
goooooooooboooooooooooooboo
GMWSOOOOO APIO0ODOO0OOOOOOOO
gooobooboobooooboi1bobooooobooboo

May 2004

02 0000 GAOODOODO

Table 2 Parameters of Island model GA used in the
experiments.

Number of islands 8

(or workers)

Number of indivisuals 18

(per island)

Chromosome length 100

Crossover method (Rate) | 1 point crossover (1.0)

Mutation method (Rate)

Bit complement
(1 / Chromosome length)

Migration topology Ring generated randomly

each time

Migration interval 20 generations

Number of migrants 2
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