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Abstract
Cloud computing is a new technology, instead of all the computer hardware and the software
that used on desktop, or somewhere within company's network, it's presented as a service by cloud
service providers and accessed via the Internet. Exactly where hardware and software are located
and how everything works does not matter.
In cloud computing there are many jobs that requires to be executed by the available
resources to achieve best performance, minimal execution time for completion, shortest
response time, utilization of resources etc. Several optimization methods an available for cloud job
scheduling. However, the job scheduling process is still need to be optimized.
This research proposes a job scheduling mechanism using Firefly Algorithm to minimize the
execution time of jobs. The proposed mechanism based on information of jobs (cloudlets) and
resources (virtual machines) such as length of job, speed of resource and identifiers. The scheduling
function in the proposed job scheduling mechanism firstly creates a set of jobs and resources to
generate the population by assigning the jobs to resources randomly and evaluates the population by
using the fitness value which represent the execution time of jobs. Secondly the function used
iterations to regenerate populations based on fireflies behavior to produce the best job schedule that
gives the minimum execution time of jobs.
Several scenarios are implemented using Java Language and CloudSim simulator, different
scenarios have been considered in the evaluation and experimentation phase to examine the
proposed mechanism in different work load. The first phase of the evaluation process describes how
the proposed mechanism can be used to minimize the execution time of jobs. The second phase of
the evaluation process compares the proposed mechanism with First Come First Serves (FCFS)
algorithm. The results showed that the proposed mechanism minimizes the execution time
significantly. Furthermore, the proposed mechanism outperformed the FCFS algorithm.

المستخلص
اوحوسبة اوسحابية هي تمّوووجيا جديدد ،بدد ا ٌدُ لده هجةدص ،اوحاسدول راوبسٌ يداي اوتدي تسدت دي ىد
س د ا اوٍمتددو هر كددي ٌمدداَ ٌددا ااشدده ددبمة اوهددسلة هددو تلددديٍةا ل دٌددة ٌددُ يبدده ٌلدددٌي او دددٌاي اوسددحابية
راووصون إويةا بس بمة اإلِتسِت  .باوضبظ هيُ تلع األجةص ،راوبسٌ ياي رليف يعٍه له يء

يةً.

كي اوحوسبة اوسحابية هّاك اوعديدد ٌدُ اووئدااف اوتدي يحتداه إويةدا ويدتً تّنيدرها ٌدُ يبده اوٍدوازا اوٍتا دة
وتحليق هكضه هااء تلىيه ريت اوتّنير هيصس شٌُ إست ابة راإلستناا ٌُ ،اوٍوازا اوخ .اوعديد ٌُ او دس األٌلده
اوٍتا ة و دروة اووئااف اوسحابية .رٌع ذوك كإَ ٍىية جدروة اووئااف

تصان كي اجة إو هَ يتً تحسيّةا.

إيتسح هرا اوبحث آويدة جدرودة اووئدااف بإسدت داي شوازشٌيدة اويدسال وتلىيده ريدت تّنيدر اووئدااف  .اآلويدة
اوٍلتس ة تعتٍد ى ٌعىوٌاي ٌدُ اووئدااف ) (cloudletsراوٍدوازا (األجةدص ،اوااهسيدة ٌلده طدون اووئيندة
رسددس ة اوٍددوزا رٌعددس

ومالهٍددا .ااوددة او دروددة كددي آويددة جدروددة اووئددااف اوٍلتس ددة ي ىددق هر ا ٌ ٍو ددة ٌددُ

اووئااف راوٍوازا وتوويد اوسماَ ُ طسيق تعييُ اووئااف إو اوٍوازا بهمه هدوااي رتليديً اوسدماَ بإسدت داي
ييٍة اوىياية اوبدِية اوتي تٍله ريت تّنير اووئااف.
ثاِيا ا تمساز إ اا ،توويد اوسماَ ىد هسداض سدىوك اويسا داي إلِتداه هكضده جددرن اووئيندة اودري يع دي
ريت تّنير هيه وىوئااف .رتستّد اوٍّة ية اوٍست دٌة كي هرا اوعٍه اوبحلي ىد

دد ،سديّازيوهاي بإسدت داي وةدة

جاكددا راوٍحالددا ،بإسددت داي جةدداش ٌحالددا .CloudSim ،تددً اوّاددس كددي سدديّازيوهاي ٌ تىنددة كددي ٌس ىددة اوتليدديً
راوت سيو ودزاسة اآلوية اوٍلتس ة كي وء اوعٍه اوٍ تىنة .يصف اوٍس ىة األرو ٌدُ ٍىيدة اوتليديً ليدف يٍمدُ
إست داي اآلوية اوٍلتس ة وتلىيه ريت تّنير اووئااف .اوٍس ىدة اولاِيدة ٌدُ ٍىيدة اوتليديً يلدازَ اآلويدة اوٍلتس دة ٌدع
شوازشٌية ) .First Come First Serves (FCFSرهئةسي اوّتااج هَ اآلويدة اوٍلتس دة يلىده ٌدُ ريدت اوتّنيدر
إو

د لبيس .ر الر ،ى ذوك تنويت اآلوية اوٍلتس ة ى شوازشٌية .FCFS

1.1 Overview
This chapter introduces the research work, state the problem, defines research objectives,
significant and describe the thesis structure.

1.2 Problem Background
As the IT technologies are growing day by day, the need of computing and storage are
rapidly increasing. Cloud Computing has become a widely accepted paradigm for high performance
computing, because in Cloud Computing all type of IT facilities are provided to the users as a
service. The services of the cloud are provided through the Internet. In Cloud Computing the term
Cloud is used for the service provider, which holds all types of resources for storage, computing etc.
Mainly three types of services are provided by the cloud. First is Infrastructure as a Service (IaaS),
which provides cloud users the infrastructure for various purposes like the storage system and
computation resources. Second is Platform as a Service (PaaS), which provides the platform to the
clients so that they can make their applications on this platform. Third is Software as a Service
(SaaS), which provides the software to the users and hence the user don't need to install the software
on their own machines and they can use the software directly from the cloud. Cloud Computing
provides many benefits: it results in cost savings because there is no need of initial installation of
much resource; it provides scalability and flexibility, the users can increase or decrease the number
of services as per requirement; maintenance cost is very less because all the resources are managed
by the Cloud providers[1].
Job scheduling is one of the major activities performed in all the computing environments.
Cloud computing is one the upcoming latest technology which is developing drastically. To
efficiently increase the working of cloud computing environments, job scheduling is one the jobs
performed in order to gain maximum profit.
The goal of scheduling algorithms in distributed systems is spreading the load on processors
and maximizing their utilization while minimizing the total job execution time Job scheduling, one
of the most famous optimization problems [2]. Job scheduling has been considered as one of crucial
problems in cloud computing. An optimized scheduler would improve many factors in scheduling of
jobs in a cloud system such as throughput and performance. Different Approaches have tried to
solve this problem like Genetic algorithm, Ant colony optimization, Particle swarm optimization
and etc.

1.3 Problem Statement
There are several resources on cloud and huge number of jobs, suppose that R= { , ,

…

} are m cloud resources and J= { , , … } are n independent jobs. The speed of each resource
is expressed in form of MIPS (Million Instructions Per Second), and the length of each job is
expressed in the form of number of instructions. Now the problem is how to allocate the submitted
jobs to the available resources in order to complete the jobs efficiently. The current scheduling
mechanism are still need to be optimized, such that an optimum execution time is achieved.

1.4 Research Objectives
The objective of this research is to propose a new job scheduling mechanism based on
Firefly Algorithm with modified distance to minimize the execution time and to evaluate the
proposed mechanism using CloudSim simulator.

1.5 Thesis Structure
This thesis contains six chapters, Chapter 2 Gives an overall idea of cloud computing, and
scheduling algorithm on cloud computing. Chapter 3 Describes the Research Methodology. Chapter
4 Describes the Proposed Scheduling Mechanism. Chapter 5 Presents the Results and Discussion.
Chapter 6 Provide the Conclusion and Recommendation of the study.

