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Optimization of Bi-criteria Scheduling using Genetic Algorithms
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Abstract

The task scheduling in multiprocessor system is one of the key elements in the effective ufflization of mulfiprocessor systerms. The
optimal assignment of fasks fo multiprocessor is, in dmost all practical cases, an NP hard problem. Consequently various modem
heuristics based algorithms have been proposed for practical reason.

Recently, several approaches using Genetic Algorithm (GA) are proposed. However, these algorithms have only one objective
such as minimizing cost and makespan.

This paper proposes a new task scheduling dlgorithm using Genetic Algorithm combined simulated annedling (GA+SA) on
muttiprocessor environment. In solution algorithms, the Genetic Algorithm (GA) and the simulated annedling (SA) are cooperdtively
used. In this method, the convergence of GA is improved by introducing the probability of SA ¢s the criterion for acceptance of
new frial solution. The objective of proposed scheduling clgorithm is fo minimize makespan and tofal number of processors used.

The effectiveness of the proposed dlgorthm is shown through simulation studies. In simulation studies, the results of proposed
algorithm show better than that of other digorithms.
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i, j : task index, i, j=1,2,",N

m : processor index, m=1,2,"--,M

- sheve}
G=(T, E) : task graph
T={t, t2, ***, tn} : a set of N tasks

E={ey}, i, j=1,2,"*,N, i*j : a set of directed
edges among the tasks representing precede-
nce relationship

t; : the ith task, i=1,2,>, N

e; : precedence relationship from task # to

task #
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pr : the mth processor, m=1,2--* M
¢; . computation time of task ¢
pre*(z; : set of all predecessors of task #
suc*() :
pre(%;) : set of immediate predecessors of task ¢
suc(z) : set of immediate successors of task #;
- AREF

tf : start time of task

set of all successors of task ¢

M : total number of processors used
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procedure : Encoding Strategy I for multi-
processor scheduling begin
1, Weg
while (T = ¢)
W e WUarg{ z; |pre*( 7)) = # ,Vi };
T < T {r}, i€EW,
while (W * )
J < random(W);
ul) < j;
WeWw-{ih
pre*( zi) < pre*(zy) ~ { 7:},Vis
[ « [+1;
end
end
output u(-) ;
end

procedure: Encoding Strategy II for multi-

processor scheduling begin

1, ifk=1
M «
<1, M, +],

while (I <N)
m< random[1:M];
v() &« m

[ « [+]1;

ifl1 <k < pop - size;

end
output v(-) ;
end
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procedure: Improving of GA by the prob-

ability of SA begin

r < random[0,1];

AE « eval(V)eval(V),

if (AE >0 || r <Exp(4 E/Tem) )
|8l 4

else
| 2K

Tem < Tem X p;

output offspring chromosomes V>’
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end
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