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Task Scheduling Using the PSO-IWD Hybrid Algorithm in Cloud
Computing with Heterogeneous Resources

Alireza Sadeghi Hesar?!, Seyed Reza Kamel?, Mahboobeh Houshmand?

Abstract: Optimal Task Scheduling is one of the most important challenges for achieving high
performance in distributed environments such as cloud computing. The primary purpose of task
scheduling is to allocate tasks to resources so that some of the system performance metrics will be
optimized such as runtime or parallelism. Task scheduling is an NP-complete problem, so heuristic
or metha-heuristic algorithms are used to solve it. Because cloud providers offer computing
resources based on the pay-as-you-go model, the scheduling algorithm affects the users cost of the
cloud. In this paper, a new cloud task scheduling algorithm based on particle swarm optimization as
a metha-heuristic method is proposed that assigns users tasks to free resources in cloud computing
environments. To enhance the convergence rate of the particle swarm optimization method, the
intelligent water drops algorithm is applied. The results of this algorithm on random graphs showed
a significant improvement in the performance of the proposed method compared to other task
scheduling algorithms.

Keywords: Cloud Computing, Task Scheduling, Particle Swarm Optimization, Intelligent
Water Drops, Heterogeneous Resources.
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Input: N, = Population Size
Output: The Scheduled Tasks List
For i=1 to N, do (Generate the First Generation by PSO)
(1) Generate Particle P[i];
(2) Initialize V[i] & X[i] Randomly
(3) Compute Fitness Function for P[iJ;
(4) PBest [i] = P[i];
End For
GBest = Best P[i];
Fori=1to N, do (Update Velocity and Position by PSO)
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Compute Fitness Function for Soil[il;
Evaluate Soil [i];
If new Path is better
SBest [i] = Soil [i];
End For
Evaluate P[iJ;
If new Position is better
PBest [i] = P[i];
GBest = Best Particle Found
End For
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