HOKKAIDO UNIVERSITY

Title DHEEHEEN AR OBICS T 2 EERIEOEA
Author (s) REA, J#ES; Munemoto, Masaharu; &F, EF ftb
Citation BB RBTERMMARRS, 167, 127-135
Issue Date 1994-01-14
Doc URL https://hdl. handle.net/2115/42397

Type departmental bulletin paper

File Information 167 _127-136. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




JEAFE A TR TR Bulletin of the Faculty of Engineering
EI67TE (FRL64E) Hokkaido University, No. 167 (1994)

SR BB BB B U 5 EEHERIEOEA

R MR mF BE B |E
(PR 5 4F 8 A31HZH)

A Genetic Scheme for Distributed Dynamic Load Balancing

Masaharu MUNEMOTO, Yoshiaki Taxkal, and Yoshiharu SATo
(Received August 31, 1993)

Abstract

A distributed computing system (DCS) is a collection of autonomous computers which
are loosely coupled via a communicating network. Efficiency of DCS depends on how even
the processors’ loads are distributed. A dynamic load balancing scheme distributes tasks
while their execution.

We propose a distributed dynamic load balancing scheme which improves performance
of a conventional sender-initiated algorithm by using genetic operators based on a genetic
algorithm (GA) . In our scheme, genetic operators are applied to a population, a multiset
of strings, assigned to each processor in a DCS. A string in the population represents a set
of processors to which requests for task migration are sent. Through empirical investiga-
tions, we show the effectiveness of our scheme compared with the sender-initiated algorithm
from a view point of the mean response time of input tasks.
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Initialization (i)
Processor_ID  i;
{
load(i) = Light;
Available_list (i) = NULL;
for(j = 0; j < Number_ of_ strings; j++) {
initialize string(string(i, 3});
}
}
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Ve
Check_load (i)

Processor_ID iz
{
switch(observe_load(i}} {

case Light : load(i) = Light; break;
case Normal : load{i) = Normal; break:
case Heavy : load(i) = Heavy:

selected_string = roulette wheel selection from population(i):
number of requests = 0;
for(j = 0:; j < numbexr_of processors; j++} {
if (selected_string(j) == 1) ({
send Request to processor j;
number_of_ requests (i) ++;
}
}

break;
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Message_evaluation (i)
Processor_ID i;
{
switch(received_message) {
case Request from j:

if(load (i) == Light) send Accept to processor j;
else send Reject to processor j;
break;
case Accept from Jj:
add j to Available list(i}): number_ of_ requests(i) :
if (number_of requests(i) == 0) {

k = select from Available list (i):;
send Migrate with a task to processor k;
String evaluation(i, selected_string, Success, total_requests):

}

break;
case Reject:
if (number_of_ requests (i) == 0)
if{available_list (i) == NULL)
String evaluation(i, selected string, Failure, 0);
else {

k = select from Available list(i);
send Migrate with a task to processor k;
String_evaluation(i, selected_string, Success, total_requests):
available list (i) = NULL;
}
break;

H5 Ave—VNEFERE

String evaluation(i, string, flag, total_requests)
Processor_ID i;

String string;
Success_flag flag:
int total_requests;
{
if (flag == Success) payoff(string) = number_ of_ processors - number_of requests;

else payoff(string) = 0;

number_ evaluation++;

if (number of_ evaluation == G) {
Genetic operators(i):
number_of evaluation = 0;

E6 (EEOFETE

Ve
Genetic_operators (i)
Processor_ID  i;
{
{d1, d2, d3) = select worst three strings{i);
(pl, p2, p3) = select three strings randomly (i});
/* uniform crossover */
for(i = 0; i < length; i++) {
if (random{0,1) < 0.5) { pl’/ (i) = pl(i): p27 (i) = p2(i) }
else { pl’/ (i) = p2(i); p2’' (i) = pl(i) }
}
/* mutation */
k = random(0,1,2,..,length-1];
p3' (k) = 1 - p3(k):
/* selection */
replace (dl, d2, d43) with (pl’, p2’, p3'):
/* Fitness values are inherited from their parents */

H7 EEAERE
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