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The Database with Local Search Mechanism for Genetic Algorithms
under Large-scale Computing Environments

YOSHIKO HANADA," TOMOYUKI HIROYASUt and MITSUNORI MIKItt

Recently, GA that uses large-scale computer systems comprised of massive processors has
become feasible because of the emergence of super PC clusters and Grid computation environ-
ments. Mechanisms to use massive computation resources laconically and to search effectively
are necessary if large-scale computer systems are available. In this study, a new GA-specific
database with the local search mechanism to assure the scalability of search performances
against the number of computing resources is proposed. Our proposed database possesses
information of space that has been already searched with limited number of individuals. At
the same time the local search for the space that is not searched is applied using individuals
stored in the database. To embed such mechanisms in a GA enables us to comprehend the
quantitative rate of a searched region during the search. Using this information, the searched
space can be expanded linearly as the number of computing resources increases. Moreover
GA can be terminated under guarantee of the exhaustive search. First, our database was ap-
plied to primitive functions and shown to ensure an effective exhaustive search. This method
was then applied to the test functions of continuous optimization problems under restricted
computing costs. Through such experiments, it was clear that this method has the same
performance as a conventional GA.
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Fig.1 Increases in searched region against the number of
evaluations.
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