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! Cloud computing

2 Everything as a Service (XaaS)
% Infrastructure as a Service (laaS)
* Platform as a Service (PaaS)

® Software as a Service (SaaS)

® Public cloud

" Private cloud

& Hybrid cloud

® Job scheduling

0 Energy consumption

" Efficiency

12 Waiting time
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Multi-objective optimization of job scheduling problem in cloud
computing

Aboozar Zandvakili, Najme Mansouri & Mohammad Masoud Javidi

Faculty of Mathematics and Computer, Shahid Bahonar University, Kerman, Iran

Abstract

In the cloud environment, optimal task scheduling depends on different factors such as completion
time, latency, and load balancing on the machines. But the main focus of previous works is to
minimize completion time. In this paper, several parameters affecting the Quality of Service (QoS),
such as minimum completion time, the minimum delay from delivery time, and maximum load
balancing on machines simultaneously, are considered as objective functions. Scheduling is one of
the problems for which there is no solution of polynomial order, and so metaheuristic algorithms
such as Particle Swarm Optimization (PSO), Simulated Annealing (SA), Tabu Search (TS), and multi-
objective Genetic Algorithm (GA) have used. Among single-objective algorithms, the PSO algorithm
is implemented in much less time, and even for 30 tasks, it is competitive with multi-objective
algorithms in terms of optimizing the objective function. In a large number of tasks, multi-objective
algorithms are more appropriate in terms of execution time as well as optimization of objective
functions. Because the Non-dominated Sorting Genetic Algorithm (NSGA-II) or Non-dominated
Ranking Genetic Algorithm (NRGA) consider the objective functions separately and so they can
choose the desired solution from the non-superior solutions to obtain a good balancing between
different objectives.

Keywords: Cloud computing, Task scheduling, Multi-objective optimization.



