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Multi-agent Oriented Grid Computing (M AO-Grid)
and Optimization of Its Load Balancing by DS-GA

KoicHI NAKAYAMA," HIROKAZU MATSUI,tt
KATSUNORI SHIMOHARA® 1t and OSAMU KATATItt

In this paper, we propose the Multi-agent Oriented Grid Computing (MAO-Grid) approach
to efficiently use the surplus resources of personal computers (PCs) connected to a network.
Dynamically Separating GA (DS-GA), one of the effective learning algorithms for multi-agent
systems, is used as the optimization algorithm for MAO-Grid. We conducted experiments ap-
plying the DS-GA to MAO-Grid. The results showed that load balancing was optimized

according to the characteristics of computational resources in dynamic environments.
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Fig.2 General flow of task processing in Grid computing.
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Fig.4 Conceptual representation of channels.
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Fig.6 Conceptual representation of PC Network.

01 0000OO0000o0ooo0ooooooooooooooon
goooo
Table 1 Computational resources in the shared field and
computational resources required for task process-
ing.
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Table 2 Transfer table of agents.
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Fig.7 History of the population ratio among various
transfer table in DS-GA.
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Fig.9 History of the average number of processed tasks.
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Fig.10 Conceptual representation of PC network.
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Table 3 Computational resources in the shared field.
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Table 4 Computational resources required for task
processing.
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Table 5 Transfer table of agents.
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Fig.11 History of the population ratio among various
transfer table.
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Fig.12 Acquired routes by DS-GA.
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Table 6 Computational resources in the share field after

environmental change.
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Fig. 13 History of the population ratio among various

transfer table after environmental change.
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Fig. 14 Acquired routes after environmental change.
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Fig.15 Conceptual representation of PC network.
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Table 7 Task size and Transfer table of agent.
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(B) Transference Table of Agent
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State 1 1 3 State1 | T(X,1) T(Y,1)
State 2 3 1 State 2 | T(X,2) T(Y,2)

TC,*) € {A,B,C,D}

(A) Optimal route of Task X (B) Optimal route of Task Y
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Fig.16 Optimal routes of task X and task Y.
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Fig. 17 History of the population ratio among various
transfer table in DS-GA.
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Fig.23 Environmental change of network resources.
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