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A Model of a Parallel Genetic Algorithm Applied to
a Parallel Computer Architecture

HIRONORI NAKAJO,! MANABU KoTANI' and KuNIAKI UEHARA 1t

Since individual in genetic algorithms is highly independent with each other, an enhance-
ment of performance by parallel processing has been expected. There exists two major models,
an island model and a neighborhood model, in parallel GA. The island model tends to fall into
local maximum because of an initial convergence without contriving propagation of genes. On
the other hand, since genes with high fitness slowly propagate in the neighborhood model,
semi-optimal results might be able to be obtained. This model, however, needs shared memory
among processing nodes and it is difficult to apply to a large-scale parallel processing system.
We, here, propose a new parallel GA model called the Mediterranean Sea model which lim-
its propagation into a single dimension in a neighborhood model. We describe a concept of
the Mediterranean Sea model and evaluate its effectiveness by applying to a ring-connected
parallel computer system and a workstation cluster as well.
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Fig. 2 Neighborhood model of Parallel GA.
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