IMPROVING CLASS TIMETABLING USING GENETIC
ALGORITHM

A Thesis submitted to the Graduate School in partial
fulfilment of the requirements for the degree
Master of Science (Intelligent System),

Universiti Utara Malaysia

By

Ahmed Mohammed Ali Qutishat
(86358)



PUSAT PENGAJIAN SISWAZAH
(Centre For Graduate Studies)
Universiti Utara Malaysia

PERAKUAN KERJA KERTAS PROJEK
(Certificate of Project Paper)

Saya, yang bertandatangan, memperakukan bahawa
(I, the undersigned, certify that)

AHMED MOHAMMED ALI QUTISHAT

calon untuk Ijazah
(candidate for the degree of ) MSec. (Int. Sys)

telah mengemukakan kertas projek yang bertajuk
(has presented his/ her project paper of the following title)

IMPROVING CLASS TIMETABLE USING GENETIC ALGORITHM

seperti yang tercatat di muka surat tajuk dan kulit kertas projek
(as it appears on the title page and front cover of project paper)

bahawa kertas projek tersebut boleh diterima dari segi bentuk serta kandungan
dan meliputi bidang ilmu dengan memuaskan.

(that the project paper acceptable in form and content, and that a satisfactory
knowledge of the filed is covered by the project paper).

Nama Penyelia Utama
(Name of Main Supervisor). DR. AZMAN YAS}I]N

Tandatangan
(Signature)

/=

(Date) .- (3o




PERMISSION TO USE

In presenting this thesis in partial fulfilment of the requirements for a postgraduate
degree from University Utara Malaysia, [ agree that the University lerary may
make it freely available for inspection. I further agree that permission for copving of
this thesis in any manner, in whole or in part, for scholarly purposes may be granted
by my supervisor in his absence, by the Dean of the Faculty of Information
Technology. It is understood that any copying or publication or use of this thesis or
parts thereof for financial gain should not be allowed without my written permission.
It is also understood that due recognition shall be given to me and to University
Utara Malaysia for any scholarly use which may be made of any material from my
thesis.

Requests for permission to copy or to make other use of materials in this thesis, in
whole or in part, should be addressed to

Dean of Faculty of Information Technology
Universiti Utara Malaysia
06010 UUM Sintok
Kedah Darul Aman



ABSTRACT

Timetables are used to schedule classes and teachers in school. It involved assigning
times and places to appropriate events by making use of available resource. Badly
designed timetables are not just inconvenient but proved expensive in terms of
wasting time and money. Hence, the major aim of this research is to investigate the
internal mechanism of genetic algorithm in solving and improving class timetabling
problem. We have targeted the research on class timetabling problem. Hence,
Genetic Algorithm (GA) is used as one of the most popular optimization solutions. It
has been implemented in various applications such as scheduling. The flows of GA
are using selection, crossover and mutation operators applied to populations of
chromosomes. This paper reports the powerful techniques using GA in scheduling.
Class timetabling problem is one of the applications in scheduling. In one aspect, it
deals with subjects such that it fulfils the process time slot. These aspects are
important for the class timetabling so it can be done in a smooth way and no lecture
can sit more than one classroom in a same time slot. The other constraint is the
lecture workload should be arranged less than two classes in one day. The class
timetabling problem at Sekolah Menengah Kebangsaan Bandar Baru Sintok is
introduced and the prototype has been developed using Java language. The
prototype suggested several feasible solutions to the user.
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S

CHAPTER 1

INTRODUCTION

The aim of this paper is to discuss on the project background that mainly involves
in class timetabling using Genetic Algorithm (GA). The problem statement, the
objective and the significance of the study and scope will be discussed in this

section.

- 1.1  Problem Statement

Nowadays, Schools are using timetables to schedule teachers and classes to fully
utilize available resources. This is done by assigning correct times and places to
appropriate events. Hence, the timetables must be designed to satisfy all user

requirements, or else it would be a waste of time and resources.

Prior to the existence of the general algorithms such as evolutionary algorithm

(EA), timetable builders tend to plan school timetable manually or using computer
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