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An Efficient Exchange Algorithm for Parallel GAs and Its Evaluation
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Improvement of exchange algorithms on parallel genetic algorithms and their evalua-
tion are presented in this paper. To avoid rapid decrease of the number of schemata
in a population and maintain efficient schema processing, the algorithm presented esti-
mates indirectly the decrease of the number of schemata by using standard deviation of
fitness distribution. We propose sigma-hypothesis and discuss its validity through some
theoretical and empirical results. A parallel genetic algorithm based on the hypothesis
is presented and some experiments are made to confirm its efficiency.
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Appendix-A

[Parallel Genetic Algorithm with Random Exchange]

1 begin

2 Initialize;

3 do

4 parallel_for i=1 to Number_of_subpopulations do
5 Selection(i);

6 Crossover(i);

7 Mutation(i);

8 if Random[0,1] < Prob_of_exchange do

9 j := Random(1..Number_of_subpopulations);
10 Exchange(i,j);

11 endif;

12 endfor;

13 while Terminate_condition != TRUE;

14 end.

Appendix-B

(Parallel Genetic Algorithm with Sigma Exchange]

1 begin

2 Initialize;

3  parallel_for i=1 to Number_of_subpopulations do

4 Calculate SigmaO(i);

5 endfor;

6 do

7 parallel_for i=1 to Number_of_subpopulations do
8 Selection(i);

9 Crossover(i);

10 Mutation(i);

11 Calculate Sigma(i);

12 if Sigma(i) < SigmaO(i)*Lambda do

13 j := Random(1..Number_of_subpopulations);
14 Exchange(i,j);

16 Calculate Sigma0(i) and Sigma0(j);

16 endif

17 endfor;

18 while Terminate_condition != TRUE;

19 end.



