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In this paper, the APIs for general optimization system in the Grid is proposed. The system is supposed to
be constructed with the Grid RPC. The proposed APIs consists of three modules. One of them is the API for
searching for the data from the optimizer and analyzer. The others are the APIs for the optimizer and analyzer.
In this paper, the optimization system is implemented with the proposed APIs and the NetSolve that is one of the
Grid RPC systems. To discuss the effectiveness the proposed APIs and the implemented system, the structural
optimization problem of truss structure is solved by the implemented system. Through the optimization, it is
found that the proposed APIs are very useful to construct the optimization system in the Grid. At the same
time, since there is an overhead time of NetSove, the calculation time of analyzing the problem should be longer
to shorten the total execution time.
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3. The NetSolve computational resorces (or servers)
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Name of Optimizer Specification of Optimizer

Tag Specification of Tag

Name of Analyzer Specification of Analyzer

Inputfile Path to Input File

Outputfile Path to output File
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Inputfile Path to Input File
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optimize(GA,Run,CFD,Inputfile1,Outputfile1)Client

Optimizer

analyze(CFD,Solve,Inputfile2,Outputfile2)

Analyzer
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3: Machine Spec.

CPU PentiumIII 800MHz

Memory 256MB

Network 100Mbps(Fast Ethernet)

0 72[:\ . �*��� /�0 ��4 ���R| C�X +�1
g���7�2 22 ! P 50 ³�Y 144 ��� �P¹ ¶qp u�7�= � k

m�� >R;?< C�X +�1
4.2 *:�:�:�À�� U ' 0�DsL�M N@p h 6 µ�k Y 3 U ¯ )"1�$ 7 �
Client2 Agent2 Server U Y 3

�R� H�� k2� i���7 D�1
4.3 �:�R��d:�2�R�:�K&:�2�*Z�[�\2�:�:�K�

Grid �I�*U�� 0 7�3�2 >�? A�B .O�:  UO¡ « )6+ ��4.?] F �¼<@2�¢ ��&�'£k § ¨ Analyzer QcG ¿K¤ ¡ « )+ ��4 .2] F �R< +�1 � ��G�H Uq3�2*��< � k2¥�¦:§:¨
U�7 ¬ ' )�+ ��4�U*g*i 2�k6m�o � S�T�o .2©<� < +�1M

5 U ¯ ) k�m�o M�p�r�t���G H 2 Optimizer
�

GA

Server 32G ¿*� L:M ��&�'Rk2ª:« U2g F +�D�E 2 ¥:¦ U§:¨&)�+ ��4 . C� +�1 M 5
C 3 ¹R¶�p�&�'Rk §P¨ ¢R¬:® �

Analyzer
.

2
| X i 2 2 L:M � ¹¼¶�p�&�'¯k ¢ 8

U §:¨ C&� +�1M
5 U ¯ ) 2 NetSolve

k ' 0
2
|�� ¹=¶�p�&	'£k?¥K¦

U À § )n+ k�mqo M�p�rqt 4 2 NetSolve
k ' 0�d 2 GA

U*g���72°�½GU ¹R¶�p�&�'Rk § 0P¹R¶qp u�7:= k�m�� >;2<Rk�& O k�m�o M�p�r�t���À § 8:±���>:²Rk § 0 2:³´ k § ¨ 1Kµ�¶���
*9�;2< 32· B . V : 0�D�E U�2 &�'
U ,6-�/�8I± 3?¸8¹&U V : 0�1 � �6D�E 2 &�' 88± U&gw�
7�2 ��� . .�� g ¨ U � o )�+�~*k�¥:ºG)�+�D�E 2 R¶� ¹R¶�p�&�' U 0ms2 1500ms2 3000ms

��8:±�k ��<R»



M
5: Optimization System used for the experiment

Y
4: Parameter of Experiment

Number of Individuals 20

End Condition 100 Generations

Number of Truss Analysis 2020

Number of NetSolve RPC 2023
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6: Comparison of Optimization System and Opti-

mization System without NetSolve
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