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Task Scheduling Algorithm in Multiprocessor
System Using Genetic Algorithm

Hyunchul Kim'

ABSTRACT

The task scheduling in multiprocessor system is one of the key elements in the effective utilization
of multiprocessor systems. The optimal assignment of tasks to multiprocessor is, in almost practical cases,
an NP-hard problem. Consequently algorithms based on various modern heuristics have been proposed
for practical reason. This paper proposes a new task scheduling algorithm using Genetic Algorithm which
combines simulated annealing (GA+SA) in multiprocessor environment. In solution algorithms, the Genetic
Algorithm (GA) and the simulated annealing (SA) are cooperatively used. In this method, the convergence
of GA is improved by introducing the probability of SA as the criterion for acceptance of new trial solution.
The objective of proposed scheduling algorithm is to minimize makespan. The effectiveness of the
proposed algorithm is shown through simulation studies. In simulation studies, the result of proposed
algorithm is better than that of any other algorithms.
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procedure: Simple GA
input: data set of problem, parameter set of GA
output: best solution
begin
t <—0;
initialize P(t) by encoding routine;
fitness eval(P) by decoding routine;
while (not termination condition) do
crossover P(t) to yield C(1);
mutation P(t) to yield C(¢);
fitness eval(P, C) by decoding routine;
select P(t +1) from P(t) and C(1);
t— t+1,;
end
output best solution;
end

2I2F 1. = 7Y 1T

3z 1AM ¢ & d AuE JEiE W5l

B =fdA AAshs 2488 ¢1E2 BE
Haase HF 3 ¢85 ADE Hadlete AE
B0 &3, 2AEY FAE 2o Bs] Yo



1
e
El
o
0
IlI|0

L B& H2AEL vyt
2. B L2 MAME olH 3 AFHOgME 224
@ Brane 4 & Ao
3 EE H2AE SAl F 7l oo TR A
N S99 5 Qo
4 Z2AAME 2 ZF 2.
5. ZEAAMZEY HAIA] HEATE FA g
olglgt HE Z2AM AAEY EA= UL 2
T3 wd 2 vetdio] A 4 Qv Zdey
© H23E9 £33 A2 g g48A UdS
ok
min F(x,¢° )—max{(t +c)x,m, (0
s s
S. 1. t] Zt/ +C‘/, e!»/. eF (2)
M
Zx,m =1, Vi
m=l1 (3)
X, €401}, Vi,m (4)

9 S SR 755 TheH o] Hojat

- Qg
L J . task index, i, j=1,2,\N
m ¢ processor index, m=12,-- .M
s}l e}
G=(T, E) : task graph

T={t,, to, =, t~} * a set of N tasks

E={eg), i, ;=1,2,-N, i#] : a set of directed edges
among the tasks representing prece-
dence relationship

ti . the ith task, =1,2,--, N

ejj : precedence relationship from task & to
task &

Dm : the mth processor, m=1,2,--- M

Ci © computation time of task &

prex(t;) : set of all predecessors of task &

sucx(t;) © set of all successors of task

pre(t;)  : set of immediate predecessors of task
ti

suc(#) © set of immediate successors of task
ti
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procedure: Encoding for multiprocessor scheduling
begin
l—1, We¢ ;
while (T = ¢)

W« WUarglz lprex(m) = ¢ Vi };
T < T- {5}, ieEW,

while (W = ¢)

Jj random(W),

pre#(7) < prex(n) - {75},Vi;
m< random[1:M];
vl < m;
| — [+1;
end

end

output u(-), v(-) ;

end
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procedure: Improving of GA by the probability of SA
begin
r < random(0,1];
AE  « eval(V')-eval(V);
if (AE >0 |l r <Exp(AE/Tem) )
V' =V,
else
Vi~V
Tem < Tem = p,
output offspring chromosomes V”

end
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