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A Speedup Technique for GA with Reuse

IKuMA SUZUKI,* YASUKI IKEUCHI,t# TOMOAKI TSUMURA,
YASUHIKO NAKASHIMAfT and HIROSHI NAKASHIMA

This paper describes a speedup technique with computational reuse for the fitness calcula-
tion of GA programs. A genotype has many genes in common with its parental genotypes.
Therefore, partial results of fitness calculation are reusable. Through the result of an evalua-
tion with GENEsYs, a well-known GA software, we show that the maximum ratio of the cycle
reduction reaches 83%, while accomplishing average reduction of 27% with 2-point crossover.
Futhermore, dividing fitness procedures raises the maximum ratio to 86% and average ratio
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to 38%.
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Fig.1 Structure of reuse processor.
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Fig.2 Structure of L2RB reuse buffer.
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genotype (generation 7) genotype (generation #+1)
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Fig.3 N-point crossover (N = 2).

genotype (generation 7) genotype (generation #+1)

[abfc[a]efo v][n] =»[alb[c[s]ec[o ]
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Fig.4 Mutation.
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double f( x, n ) double f(x, n){
double x[]; double x[];
int n; int n;
{
int i; int i;
double sum = 0.0; double sum = 0.0;
for( i=0; i<n; i++ ){ for( i=0; i<n; i+=6 ){
sum += x[i]*x[i]; sum += g(x[i], x[i+1],
x[i+2], x[i+3],
x[i+4], x[i+5]1);

ooo

return( sum );
s ¥

return( sum );

double g(x1, x2, x3, x4, x5, x6)
double x1, x2, x3, x4, x5, x6;
{
return(x1*xl + x2*x2 + x3*x3
+ x4xx4 + x5*x5 + x6%x6);

}

05 ODO00OD0OOO0OOOO
Fig.5 Dividing fitness function.
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division B

£1( x ){

]:for( i=0; i<8; i+=2 ){
sum += g(x[1], x[i+1]);

} H

£1( x ) {

for( i=0; i<4; i++ ){
sum += g(x[1], x[i+4]);

} :
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Fig.6 Locality of reusable genes.
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Table 1 Simulation parameters.
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20 cycles/set
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void Degray(char* inbuf, char* outbuf,
register int length) {
register int i, last;
for (last=0, i=0; i<length; i++) {
if (inbuf[i]) outbuf[i] = !last;
else outbuf [i] = last;
last = outbuf[i];
}
}

int Ctoi(register char* buf, register int length) {
register int i, answer;
for (answer=0,i=0; i<length; i++) {
answer <<= 1;
answer += xbuf++;

return(answer) ;

07 GENEsYsOOOOOODOOOOO
Fig.7 Genotype conversion function in GENEsYs.
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02 GENEsYsOOOOOOOOOOODOf1-f120
Table 2 Specification of all fitness functions in GENEsYs (f1-12).
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0 3 GENEsYsUOUOODOOOODODOOf13-f240
Table 3 Specification of all fitness functions in GENEsYs (f13-f24).
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