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Genetic Algorithms in a Global Computing Environment

Yusuke TANIMURA, Tomoyuki HIROYASU, Mitsunori MIKI, and Masahiro SANO

Knowledge Engineering Department, Doshisha University

In this study, a model of Genetic Algorithms (GA) under the global computing environment
is discussed through the numerical experiments. The proposed system is a master slave
model. In this system, a master site reserves the information of the best searching point of a
slave site in a queue when the master checks the calculation condition of the slaves. At the
same time, the master site sends the other information of the searching point that is derived
in the other slave sites to the other slave sites. By this operation, the searching information is
transferred between the slave sites. The proposed model can solve the problems in the global
computing environment; the sudden halt of the site and the huge network latency. These
characteristics of the proposed model are confirmed and discussed through the numerical

experiments.
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O 1: Parameter setting for Dual DGA

Number of islands 192
Number of processes 4
(in parallel)

Coding method
Crossover method 1pt crossover
mutation rate 1 / Length of the gene
Migration topology Ring
(intra, inter)

10 bit, graycode

Intra migration gap 5
Inter migration gap | Intra migration gap x 5
Intrer migration rate | 0.1 (1 islands at least)
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0O 1: SPGA v.s. Dual DGA
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O 2: Migration model of Dual DGA
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O 3: Concept of proposed model
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0 5: Example of Scenario 3
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O 2: Effectiveness of the queue system

[|SC1]sCc2]sC1

Queuing yes yes no
GR 328.7 | 378.0 | 400.4
RC 1.00 1.15 1.22
ER 1.00 0.60 | 0.00
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0 6: Queuing effects
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0 7: Example of Scenario 3
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0 3: Rate of reaching Opt.

Queuing | yse | yes | yes | no
CPTI 30 | 50 | 100 -
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O 4: Checkpointing Interval

CPTI | 30 50 100
GR 471 | 592 | 721
RC 1.00 | 1.04 | 0.97
ER 0.76 | 0.63 | 0.48
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