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Cloud computing is a platform in which it provides services, information and
software over the Internet. The essential role of cloud computing is enabling
sharing of resources on-demand over the network (e.g. servers, applications,
storage, services and database) to the end-users that are distributed
geographically. Task scheduling is a significant function in the cloud
computing that plays a vital role to raise the rate of efficiency and the
performance of the system. Task scheduling is considered as an NP-complete
problem. However, the heterogeneity of resources in the cloud environment
put the scheduling in a critical issue. Furthermore, heuristic algorithms do not
have the required level of efficiency to optimize the scheduling and the
performance in this environment. Thus, this study focuses on optimizing the
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hybrid meta-heuristic (genetic algorithm along with DE algorithm that
minimizes the completion time and enhances the performance of the task
scheduling. The results will be compared with a three heuristic algorithms.
The performance evaluation in this work is a statically analysis that used in
an experimental comparison. The expected result of this study is optimizing

the overall of completion time and enhancing resource efficiency.
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CHAPTER 1

INTRODUCTION
1.1 Background

Cloud computing is a new technology that facilitates sharing resources to the
end user over the Internet. The core function of the cloud computing is the
scheduling which it mapping tasks to proper resources in polynomial time
with maintaining the desired quality of service (QoS) that is the total
achievement of service performance that defines the level satisfaction of the
service-user . Scheduling is considered as an NP-complete problem especially
in the large or complex task. This type of problem needs an approximate
solution with the existing of the constraints to optimize the objectives of the
scheduling (Bhowmik,2017) (e.g. Reduce the completion time, minimize the
communication cost, maximize the throughput, decrease the energy
consumption, fault tolerance , resources utilization, deadline , Laxity , load
balancing and tardiness). Generally, there are two common classification
algorithms for scheduling the task in the heterogeneous resources in the cloud
system (Gupta & Garg, 2017): Heuristic algorithms that provides solution
almost optimal solution (e.g. Minimum completion time MCP, HEFT,
Graham algorithm, POP etc.) And Meta-Heuristic that gain the popularity to
solve NP-hard problem and provides good solution with less effort of
computational that make it proper for large or complex task (e.g. Ant colony
optimization, Genetic algorithm, Particle Swarm optimization, Honeybee
etc.) Unfortunately, the heterogeneous resources in the cloud environment

have made a challenge for scheduling the tasks and it has become more



complicated. The common heuristic and meta-heuristic don do not have the
required efficiency to schedule the task in this environment. The critical issue
attracts the attention of the researchers to propose several hybrid Meta-
Heuristic to find an optimal solution that enhances the performance of the
system. This method has become the recent trend that gathers two or more of
the meta-heuristic algorithm to utilize the strength of them that leads to

provide a better optimal solution.

The work in this study refers to discuss the issue of task scheduling in
heterogeneous resources in cloud computing. The proposed we evaluate the
hybrid meta-heuristic method (genetic algorithm along with DE algorithm)
by using the scientific workflow as a data set. After implementing phase the
proposed algorithm compared with the Genetic algorithm to investigate the

effectiveness rate.

The rest of the work consists of subsections, problem statement, objectives
and scope of the work. While the main sections, the literature review,

methodology, implementation, results and analysis and conclusion.



1.2Problem Statement

The heterogeneous cloud environment does not obtain the satisfying solution
for task scheduling by utilizing the traditional heuristic and meta-heuristic

algorithms specifically with the large-scale or complex task.

The researcher employs the methods to improve and achieve better results by
proposing a hybrid meta-heuristic to provide a maximum rate of efficiency
and approximate optimal solution. However, the existing study has not used

the standard dataset to verify the effectiveness of the algorithm performance.

In this study, we evaluate the performance of the proposed algorithm (hybrid

meta-heuristic) by using the scientific workflow as a data set.

1.3 Objective of Research

Evaluate the performance effectiveness of the proposed algorithm (GA-DE)
to obtain the minimum make-span for task scheduling in the heterogeneous
cloud environment by using the scientific workflows (Cybershake, Montage,
and Epigenomics).

1.4 Scope of Research

The current focus of the study is the case of task scheduling in heterogeneous
cloud computing. Even more, evaluate the effectiveness of hybrid meta-
heuristic (genetic algorithm along with DE algorithm) by comparing with
other heuristics algorithms. Furthermore, the evaluation will be implemented
using a discrete event cloud simulator based on the CloudSim framework for

modeling and cloud computing simulation.



1.5 Thesis Organization

The thesis is organized as the following:

Chapter 1, Introduction that elaborates the cloud computing environment,
task scheduling and the summary of work.

Chapter 2, the literature review focuses on explaining more about the cloud
and task scheduling algorithm. Also, it includes a critically reviewed related
work to this study.

Chapter 3, The methodology illustrated more about the definition of the
problem, the algorithm, the method used, the parameters and workloads
included as well as the simulator used.

Chapter 4, Implementation which shows how algorithms works, how this
study simulation is performed and the experimentation executed.

Chapter 5, Results and Discussion illustrates the results of the simulation done
in Chapter 4 as well as analyzing it.

In chapter 6, the conclusion includes a summary of the whole work.
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