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A new Static Task Scheduling in Distributed Heterogeneous
Systems using Genetic Algorithm and Simulating Annealing

Amir Masoud Rahmani, Mojtaba Rezvani

Abstract

The task matching and static task scheduling problem in distributed heterogeneous computing systems is very important
because of optimal usage of available computing machines and accepted CPU time for scheduling algorithm. Solving
this problem using the dynamic programming and the back tracking needs much more time. Therefore, there are more
attempts to solve it using the heuristic methods; one of the heuristic methods is Genetic Algorithm (GA). In this paper, a
new genetic algorithm named TDGASA is presented which its calculated time is depended on the number of tasks in
the scheduling problem. Then, the calculated time of the new algorithm is improved by Simulating Annealing (SA). The
results show that the proposed algorithm decreases the calculated time of static task scheduling, however, the response
time or the completion time of the last task in the system will decrease a little.

Keywords

Genetic algorithm, static task scheduling, distributed heterogeneous computing systems, simulated annealing,
(TDGASA) Task Depended Genetic Algorithm using Simulated Annealing.
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Step 1. Read the WDAG, ECT, and R from a database
and get Np , N o X, and M _ from the user;
Step 2. Calculate the b-level and the t-level of each task

in the WDAG;
Generate Initial Population (

P «~ P

current initial °

initial )’

Schedules <— Decoding _heuristic(P,

current );
Best _ Schedule «<— evaluate (Schedules);

Step 3. while stopping criterion not satisfied do begin
P, «{ };/* empty new population */

new

3-1. repeat for ( N, /2) times
dad « select(P,

current ®

Sum_of _fitness);

mom < select(P,,.....Sum_of _ fitness);
P <« P

2 > U crsovr(dad, mom, childl, child2, X,)

endrepeat;
3-2. for each chromosome e P, do begin

mutate (chromosome, M. );

endfor;
33.P_«P U {Best four chromosomes of P,

new new current }

P «~P_;

current new?
Schedules <— Decoding _ heuristic(P,,....);
Best _ Schedule < evaluate (Schedules);
endwhile;
Step 4. Report the best schedule.
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Step 1. Read the WDAG, ECT, and R from a database]
and get Crossover Factor, Mutation Factor, N,
N,» N, Factor, N, _Factor, Sliding Window,
X M., , Population Factor and Comparison |
Factor, from the user;

N, < Number _of _tasks * N _ Factor;
N, < Number _of _tasks * N, _Factor;

Jol el 5o s (I

3-4. Calculate value of CD
if (CD >= Comparison_Base)
/* So, Annealing happens */
N, < N, * Populatoin _ Factor;
X, < X, * Crossover_ Factor;
M, < M, * Mutation_ Factor;
Reset Sliding Counter to zero;
endif;
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Population_Factor = +A; Comparison Base = +A0;

Sliding Window = +(Y0.
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