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Development of Optimization Problem Solving System using Web Service

oo o0d
Koichi KANO

Abstract: Recently, the Grid that connects IT services by network and creates a unified system
has been paid attention. One of the Grid utilities is developing a huge computational resource.
The other is to construct a new system effectively and quickly using existing services and Grid
technology. The number of this utilization is getting bigger. To perform optimization calculation by
computational simulation, optimizer and analyzer should be selected for an optimization problem.
Therefore, when an optimization calculation system is developed for an optimization problem,
using the Grid is effective and useful. In this paper, as a preliminary research, we propose some
directions of developing methods of optimization calculation system using web services. In the
proposed system, users select their own optimizer, analyzer, and tools from the list of them. Then,
they connect selected modules easily and construct the problem oriented system effectively. The
developed system is tested on the cluster and confirmed the system operation. At the same time,
the overhead and calculation time is examined.
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[int initialize(String service_infomation_file); }
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[int configure(String configure_file); )
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[int run(); ]

25 0O0000O0OO0OOOOOO0O

gboboooooboboooobooooooboooooog
gbgboboooboooooooooooooogn
gboobooooobobooboboboboooogon
oooo

1. 0000000 ServiceOOOO Agent 00 OO
000000 ServiceOODOODO

2. 000000000000 ServiceOOOOOOO
odoopoooooodg

3. 000D0oooooooooooooooogd
oooooooooooooood

4. 00000000000 DOODODODOOOOOO
ooo

2,5.1 OO0OO0OO0OOOOOOOO

0000 Fig. 300000000000O0O00O0OOO
00000000000 000000000000 SA
go0ooooOoOoooooooooOO

O00Client 0 Agent 000000000 Service O
0000000000004 Optimizing Service 0 Ana-
lyzing Service 000000

Analyzing Service

Analyzing Service 00000000000 DOOOO
0000000 (Truss2d) DO0OO0O Truss2d 00 O
0000000 truss.confing 0 truss.in0 000000

(1) —— —
sIaAconfig . ' (1)t i
analyzerconfigl [ 4t ) russ.config
Client @
ERS

energyVal < truss.out

Fig. 3 SAQO Truss2dO0 OO

OOO00O0O00DO truss.out 00000 O truss.config O
O00o0ooooooooooooboooobobooooo
0000000000000 0000O¢truss.in 000
gooooooo0oO0o0oOoOOoO0o0oUOooOUUoUooo
00000000000 0D0000O0O¢truss.out OO0
oooooobooooOoOOOOODODODbObOOOOoOoo
ooo

Optimizing Service

Optimizing Service 0 OSimulated Anealing(SA)™) O
00000SADO0O0DOO0OODODOO sa.configD 000
00000000000 sa.out 00000 Osa.config O
O00000000000000b000saocutdoon
goo0o0O0O0OO0OO0OOOO0OO0osSA0O0OOOOOOOd
OO000000000designValOOOOODOOODOO
OenergyVal OOOOOOOOOO0O0O0O0O0 APIOO
00000 (analyzer.config) 000000000000
oOooooooOoooDoooooooon

Fig. 300000000000000DO Truss2d O
0000000000 Truss2dd SAOOOCOOOO
0 OdesignVal O Truss2d 0 000000 truss.in 00O
energyVal 0 Truss2d DO D OOOODOOO truss.out
O00000o0o0oooooooooooooooooo
oooooobooooooooooDOOOObOCODbODOOo
ooooooogoooooooboboboobobooooo
oo0ooooooooooon

2.,5.2 0OO0O0OOOODOO

gbooobooooboobooobooboooog230
oobOo0obOo0oboobO0oobO0O00Fig 3000
0000Clent 0000 O00DODOOODOOOODOOO
00000000 SAO Truss2d0O0O0O0COOOOO
000000 (analyzer.config) 000 O00OOO0OOOO
Fig. a000000000O0000O0O0OO0O0O0OOO
O0OFig. 50 SAOO0OODODOD Truss2d0000O0O0O
gooooobooon

2,53 0OO00O0OO0ODOOOOO

oobooooobooobooboooboooooon
OO0000O0OClentOO0Truss2d0000000O0O 10



$SNUMBER_OF_FUNCTION 4
$SFUNCTION 1123

$FROM Client Client Client Client
$TO SA Truss2d SA SA
SNUMBER OF FILES 2101
$FROM_FILE saparameter.txt analyzer.txt
$TO_FILE sa.config analyzer.config
$FROM_FILE trussparameter.txt

$TO _FILE truss.config
$FROM_FILE

$TO_FILE

$FROM_FILE saresult.txt
$TO_FILE sa.out

Fig. 4 000000 (Client-SA)

$NUMBER_OF_FUNCTION 3
$FUNCTION 1 2 3

$FROM SA SA SA

$TO Truss2d Truss2d Truss2d
$NUMBER OF FILES 101
$FROM_FILE designVal

$TO_FILE truss.in

$FROM_FILE

$TO_FILE
$FROM_FILE energyVal
$TO_FILE truss.out

Fig. 5 0O0OO0DOO (SA-Truss2d)

000 truss.configd SADODOOOODOODODO sa.config
0000000000000 Truss2d00000O00O0O
10000 truss.in SAOOOOODOOOO sa.out
O Truss2d 0000000000000 0O0O0OClient O
goooooooon

254 0O000O0OOOOOODOOO

2400000 APIOOOO Fig. 60000000
ooo0oboooobOOoboooooboooooboon

3 0o0odg
3.1 OOO0OOOoOboOoOon

goobooboooboboooooooboooboooog
gobobooobooobooooooooobooog
0000000000 APIOOO ServiceOOOOODO
goboobooooobooooooboooboo

3.1.1 0000

0o00o000DOoooooOooooon Fig. 700
OO0ServiceADOD BOOOOOUODODODOOOOOOO
gobdooouodoooooooooooboooog
godooooooooooobooobouooooog
do0oooooouooooooooooooon

00000000Client O Fig. 6000 Client 000
O000000000000000000000OServiceA
0000 300ServiceBOOOO 2000 500 SOAP-
RPCOUOOODOOOServiceA O ServiceBOO OO 10
O SOAP-RPCUODOO0OO0ODOOOOOOODOOOOO
O000000000000Table 1000000000
0 000 Clientd ServiceAd ServiceBO OO OO 100
gooooooao

public class Client(){
public static void main(String args[]){
Coordinate coordinate;

public Client(){
coordinate = new Coordinate();

}

coordinate.initialize(args[0]);
coordinate.configure(args[1]);
coordinate.run();
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Tablel OODOO
CPU Pentium4 2.4GHz
Memory | DDR-SDRAM 1GB
Network | Ethernet 100Mbps
0OS Debian GNU/Linux 2.4.18

Table 2 APIOOOO0O

[ API | Execute Time (ms) |
initialize 19.2
configure 15.8
run 144.3
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Table3 O0OO0OOOOODO

| Function | Execute Time (ms) |
Receive File of ServiceA 34.7
Run Application of ServiceA 10.7
Send File of ServiceA 54.7
Run Application of ServiceB 9.6
Return File of ServiceB 32.8
Table4 APIOOCOOO
[ API | Execute Time (ms) |

initialize 20.1

configure 14.5

run 50227.2

Table 5 O0O0O00O0OO0ODO

l Function ‘ Execute Time (ms) ‘
Receive File of Truss2d 83.4
Receive File of SA 118.3
Run Application of SA 50434.2
Return File of SA 63.6
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