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An Improvement of Database with Local Search Mechanisms
Genetic Algorithms in Large-scale Computing Environments

YOSHIKO HANADA,*tt TOMOYUKI HIROYASUTt#t
and MITSUNORI MIKI#tt

It is convinced that GAs are the suitable model for parallel environment. However, mecha-
nisms to use massive computation resources laconically and to search effectively are necessary
if large-scale computer systems are available. In our approach, we define the scalability as in-
creases in search regions against the increase in computing resources or costs. Our target is to
guarantee the scalability by applying GA-specific database with the local search mechanism.
In our previous work, there was the drawback that computing costs increased exponentially
in accordance with generations. In this study, we introduce new database and local search
based on our previous work. Our database used the mapping method that represents whole
search space as a two-dimensional plane. Searched individuals are expressed on this plane.
By applying the local search on the plane, the drawback of increases in computing costs can
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Fig.1 Concept of large-scale parallelization.
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Table 1 Specification of machines used for the experiment.
#Nodes Processor Memory OSs
Local Machine 1 Intel Xeon 2.8 GHz x2 1GB | RedHat ES 2.0
Server 1 Intel Pentium4 3.0 GHz 1GB RedHat ES 3.0
Node 60 | Intel Pentium4 2.4 GHz 512MB | Windows XP
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Fig. 15 Improvement of search performance in accordance
with #Nodes.
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