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Propose A Framework of Genetic Algorithm
in Parallel Computing System
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We proposed the framework to use logical model of genetic algorithm (GA)
in various parallel environments. We adopted a client-server model for imple-
mented model, and users are able to execute their logical model. It requires
high technique for users to use the resource in a parallel environment. When
users developed their code with the proposed framework and the prepared tem-
plate of evaluation part, users can derive parallel code of GA which can use
parallel environment efficiently. In this paper, we implemented the framework
with WCF (Windows Communication Foundation) on C# language.As a re-
sult of using this framework for test function, we added only two definitions

and developed the parallel code of GA.
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Fig.1 Flowchart of GA.
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Fig.2 Model of master and slaves.
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Fig.3 Concept of the framework.
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Fig.4 Sending method of individuals.
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01 0oooooooooooo
Table 1 Individual class(source code).

:Individual
gene : int][]
fitness : double

1 class Individual {

2 public int[] gene;

3 public double fitness;
41
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Fig.5 Individual class.
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Fig.6 Architecture of cluster.
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02 000000000000 GAOOD
Table 2 Example of GA which uses the framework.

1 static int Main(string[] args) {

2 Framework f = new Framework(MAX_NODE_NUM, PARAMETER);

3 Individual[] population = new Individual [POPULATION_SIZE];
4 for(i = 0; i < MAX_GENERATION; i++) {

5 population = f.ParallelEvaluate(population);

6 // Genetic Operation

7 X

8 return O;

9}

goboooooooobo3dbbodobo400000 20 2000 500000000000
gobobooooooboooooob2b00000000000DOOO00O0ODOOOOODOOO
00000000000 0000050000Individual 0000000 0ODOOOOOO
00000000000 000000000000O0000D 20000000 GAOO
ooboooooboo

4.5 O O

0000000000 Windows HPC Server 2008 0 000000000 OCOOOODO
gobooooooobooooooobo soono
GADOOOOOOOOJAXADOOOOOOOOOOOOOOOY 00000000
oooooooooooobobOoOO0OHREODODOOOO0O0O0OOOOOOOOOOOO00O0

03 Ooooogo
Table 3 List of functions.
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Table 4 List of variables.
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Table 5 Architecture of machines.
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Table 6 Parameter of GA.

OS Windows Server 2008 HPC Edition ooooog O
ooad 8 GB oooooao 64
opoooo AMD Opteron 2356 x 2 oooo 41
ooad 2.30 GHz ooad 32
ooad 4
8.00E+02
7.00E402 |
6.00E+02 |
'S 5.00E+02 |
2
E 4.00e+02
()
E 3.00E+02 |
'_
2.00E+02 |
1.00E+02 |- ’—‘
0.00E+00 ' ' ' ' |
2 4 8 16

Number of nodes

07 0O00O000O0OO0OO0ODOOOOODCOO

Fig.7 Relation between number of node and execution time.

ogoooooHREOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOO
gooooooooooOoOoODODOOOHREOOOOOOOOOOOOOOOOOOOO
O00000000O0C00O0Y0HRECOOOOOOOOOOD GAOODOODOOO 60
ooad

00000 GAUOOOODOO0O0O0O0ODO0O0O0000O00OoooOO 64x 32=2048 O
ooDOO0OD0 s000000010000000600000000C000 HREODDDODODO
ooooboobooooobooooooooboboloooooboo0o0ononn 1933secOOnd
HREOOOOOOOOOODOOOOOOOOOOOOOODOOODOOO0O GAODOOO

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

16 r

15 - _ _
12 L ——REIL—LT—Y

13 L #FALV=GA
P HERIE

1
10

Speedup Ratio
[Ce)

P NWAUO N
T

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Number of nodes

08 00000 1000000000000 10000000000D00DO
Fig.8 Speed up ratio(compared with 1 node).

07 0DO0O0OD
Table 7 Experimental result.

oooooao 00000 [min] ooooo
1 746 1.00

2 407 1.83

4 210 3.55

8 112 6.68

16 57.0 13.07
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