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Discussion of Parallel Model of Multi-objective Genetic Algorithms

on Heterogeneous Computational Resources

KeENGO YosHil,t ToMOYUKI HIROYASUtt and MITSUNORI MIKIt

In this paper, a parallel model of multi-objective genetic algorithm supposing a heteroge-
neous environment is discussed. In this proposed parallel model, we extended master-slave
model, and 2 individuals as a crossover pair are transmitted to each slave process. Then
the number of offspring generated by crossover is changed dynamically adapting to the per-
formance of the each calculation resource. This mechanism is effective for heterogeneous
computational resources. Moreover, we incorporated the neighborhood crossover, in which
the crossover is performed between individuals that are close to each other in the objective
space. Therefore, 2 individuals which are close to each other are sent to each slave process.
This neighborhood crossover improves the search ability. Computational experiments indi-
cated that the proposed model has high search ability, and was able to utilize the maximum
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performance of all calculation resources and reduce the overhead time.
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Table 1 Parameters in Multi-Objective GA.

Problem KUR KP750-2
Population Size 100 250
Number of Dimensions 100

Chromosome Length 2000 750
Crossover Probability 1.0
Crossover two points crossover
Mutation Probability O 1/Chromosome Length
Max Generation 250 | 2000
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Table 2 Calculation resources.

Number of CPU CPU | Memory
Master Process 1 Athlon64 3200+ 1GB
PC Cluster A 10 Pentium4 2.8 GHz 1GB
PC Cluster B 15 Xeon 2.4 GHz 1GB
PC Cluster C 15 PentiumIl 1 GHz 512 MB
PC Cluster D 10 PentiumIl 600 MHz 256 MB
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Table 3 Comparative number of evaluation times in pro-
posed model and original master-slave model
within 120 min.

Number of evaluations
40,361
23,336

Proposed model
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Table 4 Average CPU usage rate of processes on each PC
cluster.

A B C D
Proposed model 88% | 91% | 95% | 91%
Original master-slave | 18% | 44% | 53% | 89%
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Table 5 Overhead time in the proposed model and the

original master-slave model.

Time
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4m38s
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Fig.22 Search history of the proposed model and the

b) Original master-slave model

original master-slave model.
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