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Characteristics of Models of Parallel Genetic Algorithmson PC Cluster System *
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In this paper, the characteristics of the typical two models of parallel genetic algorithms; the coarse
grained model and the fine grained model, are compared. Especially, the parallel efficiency on PC clusters
that have no more than 10 CPUs is discussed. The cluster used in this study has two kinds of network
architectures; FastEthernet and Myrinet. Through the numerical examples, these models are examined and
discussed. The followings were made clarified. In the fine grained model, the master slave model, the ideal
parallel efficiency is not 100 %. It is concluded that the fine grained model is not suitable for this kind
of cluster. On the other hand, in the coarse grained model, the population is divided into sub populations.
The communication does not happen frequently. The coarse grained model is suited for thistype of clusters.
However, evenin the coarse grained model, the datatransfer scheduleis needed because of the data stacking.
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Tablel Pardlel methodsof GAs

Method 1 | Divide the population into sub populations and perform GA in

each sub population.

(Coarse grained model)

Method 2 | Perform the evaluation part in parallel.

(Fine grained model)

Method 3 | Perform the genetic operation such as selection, crossover and

mutaion in parallel.
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Table2 Spec of 8 PC cluster system
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Fig. 11 Rastrigin function
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Fig. 12 Truss structure
Table3 Equivalent calculation cost

Truss structure

Calculation Time [s] [ # of nodes|# of elements | # of stages
0.0001 8 15 3
0.0010 66 160 32
0.0100 622 1550 310
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Table4 Number of function call of each slave processor (waiting time = 0.0)

grlggg aster| Slavel| Slave2| Slave3| Slave4| Slave5 |Slave 6 [Slave 7
1 ]1000 [ — — [ — — | — | — —
2 [50 [ 8500 | — | — | — | — [— | —
3| — | 504 | 4% | — | —| — | — | —
4 | — 458 355 187 —_ J— J— J—
6 | — 450 341 207 1 1 — f—
8 | — 448 337 211 1 1 1 1
Table5 Number of function call of each slave processor (waiting time = 0.001)
grlggg Master| Slavel| Slave2| Slave3| Slave 4| Slave5 [Slave6 |Slave 7
1 ]1000 [ — — [ — — | — | — —
2 [50 [ 500 | — | — | — | — [— | —
3| — | s02 | 498 | — | —| — | — | —
4 | — 334 333 333 —_ J— J— J—
6 | — 200 200 200 200 200 — J—
8 | — 143 143 143 143 143 143 142

(9) L. Nang and K. Matsuo. A survey on the parallel genetic
agorithms. J.9CE, Vol. 33, No. 6, pp. 500-509, 1994.

(10) T. Starkweather, D. Whitley, and K. Mathias. Optimiza-
tion using distributed genetic algorithms. In Proceedings
of Parallel Problem from Nature, pp. 176-184, 1991.

(11) R. Tanese. Distributed genetic algorithms. In Proceedings
of 3rd International Conference on Genetic Algorithms,
pp. 432-439, 1989.



