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In this study, the models of parallel distributed genetic algorithms are summarized and a new model of distributed
genetic algorithm is proposed. The models of parallel distributed genetic algorithms are classified into three
categories; those are a master slave model, a distributed GA model, and a cellular GA model. The models
of master slave and distributed GA are suited for PC cluster systems. The characteristics of these models are
compared and discussed thorough the numerical examples. From this comparison and discussion, a distributed
GA model has higher searching ability and it is much suitable for PC cluster systems. We also proposed a new
model of distributed GA; that is called ”Dual Individual Genetic Algorithm: DuDGA”. In this model, there are
only two individuals. Because it is needles to set some parameters of distributed GAs in this model, this model is
very useful for users. More than that, DuDGAs have high searching ability. This characteristics are also discussed

through the numerical examples.
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0 1: The flow of fine grained model
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O 2: The flow of coarse grained model
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0O 3: Cellular GA model
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F, = 10N+ Z{xf — 10cos(2mx;)}
i=1
(=512 < z; < 5.12) (1)
N
F, = Y {100(x2i1 — 23;)” + (22; — 1)°}
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N i
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O 1: Test Functions

Function Name | ND | NB
F} | Rastrigin 20 | 200
F5 | Rosenbrock 5 50
F5 | Griewank 10 | 100
F, | Ridge 10 | 100
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O 2: Used parameters of GA

gene length design variable* 10

coding gray coding

crossover one point crossover

crossover rate 0.6

mutation 0>>1 1>>0

mutation rate 1/gene length

topology of ring that 1s constructed random
migration at every migration chance
migration interval | 5

migration rate 0.15

O 3: Speck of 16 PC Cluster System

CPU Pentium II (400 MHz) x 16
Memory 128 Mbytes
0S Linux 2.2.10
Network FastEthernet
Switching HUB
TCP/IP
Communication
library MPICH 1.1.2
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O 4: Population size and fitness value (F1)
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O 5: Elapsed time and fitness value (F1)

goboobooobooboooboobooboooboon
gooooooooo

gooboobooobooboboobooooooooooooon
gboboo0oooooboobobooooboooooooong
goooooboooooooo

4 20000000000000

0000000000000 0oOooooOo GAO
gobgooooooboooboboooboobobo
O GAOOOOUOOOOOOOOoOooUOOoOoooOoo

00O (Dual Individual Distributed Genetic Algoritm:

DuDGA) D0 0000000 O00O0DOO0O0OOoOoDOon
gooogd

4.1 DuDGAOOOODOOCOODOOO

DuDGADOOOOOOOO0O 200000 GAODOO
gboooooooobooooboenonon

sub population

size=2 rate=0.5

)\ /’/\—/"’ NN
\ Jlo®@) | © Il )
\ N\ o L YO
AN /NN
(o)) (a NEATAW/
@/ \ @ g /

O 6: Dual Individual Distributed Genetic Algorithms
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0O 4: Used Parameters

DGA DuDGA
Crossover rate 1.0 1.0
Population size 240 240
Mutation rate 1/L 1/L
Number of islands | 4, 8, 12, 24 120
Migration rate 0.3 0.5
Migration interval 5 5

L : Chromosome length
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O 7: Comparison of Reliability of DGA and DuDGA
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0 8: Comparison of Number of Function Evaluations
Required by DGA and DuDGA
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O 9: Iteration History of the Objective Function Value
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4.3 Parallel Implementation of DuDGA

O0000oO0o00ODbuDGADODOODOOOOODOO
OGAOO0O0ODOOOOOOOOoOoOoooOooOooOoOg
00000 GAOOOOOoOooooooooooogo
OO0DuDGADODODODOOODDOODODODODOOCPUDODO
ooooodooooooopCcO0OoooOooooog
goooooboooooooooooooon

0100 DubGAOOOOOOOOOOOOOODOO
oooooooooboo 2000000000 obboDbo

GA Operator
process 1 process 2
o ©
o O (¢ @) OO o
©olo A
00 o O
45 @
&
am
Migration
process 2
(ONW.S)
process 1 process 2
O & OO o 9
O O ‘) C? olo
O o oo X6
network

O 10: Parallel Implementation of DuDGA
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O 11: Speed Up
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