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A Study on Parallel Distributed Genetic Algorithms
(Discussion on a Randomized Migration Island M odel of Distributed Genetic Algorithms

Mitsunori MIKI1*3, Tomoyuki HIROYASU"3, and Yasunori NAKAMURA™3

**Doshisha University, Dept. of Knowledge Engineering, Kyo-Tanabe, Kyoto, 610-0321, Japan

This paper discusses about the characteristics of distributed genetic algorithms (DGASs). Among the several types of models for

DGASs, this paper focused on a randomized migration island model.

In this model, the island of the migration is decided as every

migration opportunity at random. When there are alot of isands, thismodel isvery useful. The efficiency of thismodel is discussed

through the numerical examples. In this study, Distributed Genetic Algorithm with Distributed Environment (DEGA) is also intro-

duced. Usually, the parametersin GAs are the same in each island but they are different in DEGAsS. This approach makes designers

free from setting appropriate GA parameters. Applying this algorithm to solve numerical examples, it isalso clarified that there are

several advantagesin this approach.

Key Words : Genetic Algorithms, Distributed Processing, Parallel Computing, Island model, Optimum Design

ooggo

10000000 (Genetic Algorithm: GA)O O O O
10000000 00oooooooooooa
MGAD O OOoDOooooooooooooooad
10000000 00oooooooooooa
100

J0GAOODOOODOoOOoooooooooag
100o0o0ooooooooooooooooad
100o0o0ooooooooooooooooad
0000000000 0oooooooooa
000 GcGAOODODOODDOOoOoDoooood
sA000000000000DO0O0O0DOO0OOOOd
0o0doooooDGcAOOODOOoOoDooOoOoad
0000 o00o0oooooooooooooa
10000000 00oooooooooooa
10o00o0ooDoooooooooooooooa
1000000000000 00 (Distributed Ge-
Algorithm: DGAP) D O OO O ODO0OoOooood
100000000000 oooooooooa
00000 o0oooooooooooooao

ooooooboooooooobooncAnOd
gooooooooood
gbobogddgoooooooogooooog |
gobboooooboguoooogooggoog
oo goog
gboobobogouoooogouoooogn
CoO0000D000DO0b0OooDoOOooooDod
DGAUO O UOOUOLOOooboooooooboogn
goggoobooogboooooogbooogrL
000000000000 000000®oDOoc
godoobotuobotboonooooggoog
gobooooooobpcAl b ddnodGcAl
godoobotuooboouoboogoododnd
goooboogooooboououoooogo
gboobobogouoooogouoooogn
gboobobogouoooogouoooogn
ogogo
gboobobogouoooogouoooogn
goooogooodboooooooogoog
gbggoobtoogoootboggoooogtL
oo oooooooooooogoog



Jgobooooooooooooogooog
jgobobotooooogooooogooog
ggogoooogbouoooogooood
Jggooooogoooonooooooond
lggooooooooooooooooood
ggogoooogbouoooogooood
jJgooboboogooboogooogooog
ggogoooogbouoooogooood
Jjgobootbobobooogooooooogd
lgobooooooogoooouoooooog
JoooooouoobooboououogGAn
Jggogoooogbouoogogooood
]0ooooggooooooooooood
jgobobotooooogooooogooog
lgobooooooogoooouoooooog
Jggogoooogbouoogogooood
jgopggoooooooobooooooood
ggogoooogbouoooogooood
Jjgobootbobobooogooooooogd
lgobooooooogooobooooog
Jjgooggoooooooggoog

Dobooooooooogg

DooDo0ooooooooooooooooa
1 0 O (Distributed Genetic Algorithm: DGA)O [ [J
\0ODO0Oo00O0O0o0oooooooooooo
100000000000 o0oo cGAOOOOO
100000000 0ooOooooooooooa
l0o00d0ooooooooooooooooad
10000000 00oooooooooooa
100000000000 0oooooooooa
10000000 ooooooooooood
10000000 00oooooooooooa
10oD0oo0oooooooo 10000

1000000000000 0O000O00OD00ONang
1000o0ooooooooooooooood
100o0o0ooooooooooooooooad
O00o00d0oooooooboooooooa
000o0ooooooooooooeoood
10000000 00oooooooooooa
1000000000 ooooooood

INUINIIVTCE Ul PpUPJU dllUlNl Ul Tall T o d iu. 11 PYU
Migration interval: mi
Migration rate: mr
Start Crossover rate: cr
mutation rate: mr

' 1st island

generateinitial genes
in each isand

2ndisand g igand

n_ithig

K=0 . = — ...

evaluation
selection
crossover
mutation
k=k+1

- i g

if K==mi L
select migration individulas
migration

'

convergence check
'

Fig. 1 Flow of distributed genetic algorithm
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