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ABSTRACT

Java mobile game application called Cheezer is a 2ME game application.
Current console games not longer satisfy mobile phone user’s requirements for
quality games since the device manufacturers offer colour screen mobile phone. So,
this project aims to build a colourful downloadable mobile game application to fulfill
mobile game market request. Its significances are to improve current console games,
fulfill mobile phone user’s need for quality games and provide entertainment value to
mobile phone user for short time periods. The Waterfall model for SDLC has been
chosen as project methodology because its deliverables of every stage match the
milestone requirement. Multiple techniques such as fact-finding, modeling and
prototyping are applied during project development. Scope of this project is to
develop a Java standalone client mobile game application, which has one stage, but
display random maze for each new game. This game application offers attractive
sprites, animation and audio effect. Score will be accumulated during user plays the
game. Bonus will be added to score if user is able to finish the game within duration.
It is also able to save the high score and provide simple instructions. As conclusion,
it aims to become accessible to user no matter nationality, culture, age and sex at
anywhere and anytime. Its goal to merge Java application with latest mobile
technology, enhance current console games, as entertainment resource and gain

revenue through selling the application.
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ABSTRAK

Aplikasi permainan mudah alih Java, Cheezer adalah aplikasi permainan
J2ME. Permainan telefon bimbit yang berwarna hitam putih kini tidak dapat
memenuhi kehendak pengguna untuk permainan berkualiti sejak pekilang
memperkenalkan telefon bimbit berskrin berwarna-warni. Oleh yang demikian,
projek ini adalah untuk membina satu aplikasi permainan telefon bimbit yang
berwarna-warni dan dapat dimuat-turun untuk memenuhi kehendak pasaran
sekarang. Kepentingan projek ini adalah untuk memperbaiki permainan telefon
bimbit yang berwarna hitam putih iaitu membekal permainan berkualiti, berwarna,
mempunyai nilai hiburan untuk pengguna dalam masa yang singkat. Model air
terjun untuk SDLC telah dipilih sebagai metodologi projek sebab hasil kerja bagi
setiap peringkat dapat memenuhi kehendak ‘milestone’. Pelbagai teknik seperti
pencarian fakta, permodelan dan ptototaip telah digunakan semasa pembangunan
aplikasi. Skop projek ini adalah untuk membangunkan satu aplikasi permainan
telefon bimbit klien Java yang mempunyai satu peringkat sahaja, tetapi memaparkan
susunan permukaan yang berbeza. Permainan ini dapat memaparkan ‘sprite’,
animasi dan kesan audio yang menarik. Markah akan dikumpulkan semasa
pengguna bermain permainan ini. Di samping itu, bonus akan ditambahkan kepada
markah apabila pengguna dapat menghabiskan permainan dalam jangkamasa yang
ditetapkan. Ia juga dapat menyimpan rekod markah tertinggi dan membekal
penunjuk. Kesimpulannya, permainan ini berhasrat agar dapat dicapai oleh
pengguna bila-bila masa dan di mana sahaja tidak kira kewarganegaraan, budaya,
umur dan jantina. Maklamat permainan ini adalah untuk menggabungkan aplikasi
Java dengan teknologi mudah alih terbaru serta memperbaiki permainan telefon

bimbit yang berwarna hitam putih sekarang.

© Universiti Teknikal Malaysia Melaka



Vil

TABLE OF CONTENTS

SUBJECT PAGE

TESIS® APPROVAL STATUS FORM

JAVA MOBILE GAME APPLICATION i
ADMISSION ii
DEDICATION iii
ACKNOWLEDGEMENTS iv
ABSTRACT L4
ABSTRAK vi
TABLE OF CONTENTS vii
LIST OF TABLES xi
LIST OF FIGURES xii
LIST OF ABBREVIATION xiii
LIST OF APPENDICES xvi

CHAPTER I INTRODUCTION

1.1 Preamble/Overview 1
1.2 Problem Statement 3
1.3 Objective 3
1.4 Scope 4
1.5 Contributions 5
1.6  Expected Output 6
| 7, Summary 6
CHAPTER II LITERATURE REVIEW
2.1 Introduction
2.2 Fact and Finding 9

© Universiti Teknikal Malaysia Melaka



!\)
(V5]

CHAPTER III PROJECT PLANNING AND METHODOLOGY

1

2

(V)

(5]

[9%)
(OS]

2.2.1 Mobile Game Characteristics

2.2.2 Types of Mobile Games

2.2.3 Activators of Mobile Game

2.2.4 Opportunities of Mobile Game Market
Target Users

Game Genres

5
6
2.2.7 Reviews of Existing Mobile Games
8 Review of Mobile Phone Specifications
9

Device Operating System

2.2.10 Programming Language for Mobile Game

Development
2.2.11 Java 2 Platform, Micro Edition (J2ME)
2.2.12 Data Transmission Technology
2.2.13 Project Methodology
2.2.14 Software Process Models

Conclusion

Introduction
High-Level Project Requirements

3.2.1 Project Facilities Requirement

9

.2 Software Requirement

(95

(US]

9

.2.3 Hardware Requirement

System Development Approach

3.3.1 Justification in Choosing Methodology
Project Schedule and Milestones

Conclusion

CHAPTER IV ANALYSIS

4.1
42

Introduction
Analysis of Current System
4.2.1 Business Process

4.2.2 Problem Analysis

© Universiti Teknikal Malaysia Melaka

Vili

50
51
51
57



43

4.4

4.2.3 Problem Statements
Analysis of To Be System

4.3.1 Functional Requirement
4.3.2 Non-functional Requirement
4.3.3 Technical Requirement

Conclusion

CHAPTER V DESIGN

5.1
5.2

53

54

Introduction

Preliminary/ High-Level Design
5.2.1 System Architecture
5.2.2  User Interface Design
5.2.3 Database Design
Detailed Design

5.3.1 Software Specifications
5.3.2 Algorithm

Summary

CHAPTER VI IMPLEMENTATION

6.1
6.2

6.3

6.4
6.5

Introduction

Software Development Environment Setup

6.2.1 Install Adobe Photoshop

6.2.2 Install TextPad

6.2.3 Install and Configure Java 2 Standard
Development Kit 1.3

6.2.4 Install and Configure J2ME

6.2.5 Install and Configure Java Wireless Toolkit 2.1

Software Configuration Management

6.3.1 Configuration Environment Setup

6.3.2 Version Control Procedure

Implementation Status

Conclusion

© Universiti Teknikal Malaysia Melaka

66
67
68
69
72
75

76
77
77
79
83
84
85
88
97

98
99
99
99

100
100
101
101
102
102
103
104



CHAPTER VII TESTING

&l
7.2

73

7.4

7.5
7.6

CHAPTER VIII PROJECT CONCLUSION

8.1
8.2
8.3

Introduction

Test Plan

7.2.1 Test Organization
7.2.2 Test Environment
7.2.3 Test Schedule
Test Strategy

7.3.1 Classes of Tests
Test Design

7.4.1 Test Description
7.4.2 Test Data

Test Case Results

Conclusion

Observation on Strengths and Limitations

Propositions for Improvement

Conclusion

BIBLIOGRAPHY
APPENDICES

© Universiti Teknikal Malaysia Melaka

106
107
107
108
108
109
110
111
112
113
113
114

116
117
118

119



LIST OF TABLES

SUBJECT

Table 6.2: Module Name and Description
Table 7.39: Average Grade for Each Criterion in User Acceptance Test

© Universiti Teknikal Malaysia Melaka

X1

PAGE

103
114



Xil

LIST OF FIGURES

SUBJECT PAGE

Figure 3.2: Use Case Diagram 45

© Universiti Teknikal Malaysia Melaka



2.5G

2D

3D

3G

API
BREW
CASE
CDC
CD-ROM
CGI
cHTML
CLDC
CORBA
CPU
EDGE
EE
EPOC

EQ
ERD
etc
FPS
GC
Gif
GPI
GPRS

LIST OF ABBREVIATION

2.5 Generation

2 Dimension

3 Dimension

third generation

Application Programming Interface

Binary Runtime Environment for Wireless

Computer Aid System Engineering

Connected Device Configuration

Compact Disc- Read Only Memory

Common Gateway Interface

compact HTML

Connected Limited Device Configuration

Common Object Request Broker Architecture

Central Processing Unit

Enhanced Data Rate for GSM Evolution

Enterprise Edition

Mobile device operating system offered by Symbian
company

Emotional Quotient

Entity Relationship Diagram

et cetera

First-Person Shooter

Garbage Collector

Graphics interchange format

General Platform Interface

General Packet Radio Services

© Universiti Teknikal Malaysia Melaka

X1il



GPS
GSM
HDML
HTML
HTTP
ID

IDE
IDSA
IP

ISP
J2ME
JAD
JAR
JAVAC
JNI
JPEG
kbps
KVM
LAN
MB
Mbps
MIDI
MIDP
MMS
OOA
OOD
(0]0) 3
(0N
OTA
PC
PDA
PERT

Global Positioning System

Global Service Networks
Handheld Device Markup Language
Hypertext Markup Language
Hypertext Transfer Protocol
identity

Integrated Development Environment
Interactive Digital Software Association
Internet Protocol

Infra-Red

Internet Service Provider

Java 2 Platform Micro Edition
Java Descriptor file

Java Archive file

Java compiler

Java Native Interface

JPEG file interchange format

kilo bits per second

K Virtual Machine

Local Area Networks

Mega Bits

million bits per second

Musical Instrument Data Interface
Mobile Information Device Profile
Multimedia Message Service
Object-oriented analysis
Object-oriented design
Object-oriented programming
Operating System

over the air

Personal Computer

Personal Device Assistant

Program Evaluation and Review Technique

© Universiti Teknikal Malaysia Melaka

X1V



PHP - Personal Homepage

PIM - Personal Information Management
PNG - Portable Network Graphic

PSM 1 - Projek Sarjana Muda I

PSM II - Projek Sarjana Muda II

RAD - Rapid Application Development
RAM - Random Access Memory

RMI - Remote Method Invocation
RPG - Role Playing Game

SDK - Software Development Kit
SDLC - System Development Life Cycle
SE - Standard Edition

sim - simulator

SMS - Short Message Service

ST - System Testing

swf - Flash executable file

TDMA - Time Division Multiple Access
Tech - Technology

us. - United States

UAT - User Acceptance Testing

Ul - User Interface

UML - Unified Modeling Language
URL - Universal Relative Locator
USB - Universal Serial Bus

UT - Unit Testing

WAP - Wireless Application Protocol
wav - Wave sound file

WBS - work breakdown structure
WML - Wireless Markup Language
XHTML - Extensible HTML

© Universiti Teknikal Malaysia Melaka



XVi

LIST OF APPENDICES

APPENDIX A: FIGURE

APPENDIX B: TABLE

APPENDIX C: GANTT CHART
APPENDIX D: PERT CHART
APPENDIX E: SEQUENCE DIAGRAM
APPENDIX F: CLASS DIAGRAM
APPENDIX G: TESTING FORM
APPENDIX H: USER MANUAL

© Universiti Teknikal Malaysia Melaka



CHAPTERII

INTRODUCTION

1.1 Preamble/Overview

This chapter gives an overall introduction of the project. It describes the
overview of project, problem statements, objective, scopes, contributions and the

expected outcome of the project.

Java mobile game application--Cheezer is a J2ME (Java 2 Platform Micro
Edition) game application. Almost public nowadays owns a mobile phone and the
mobile phones mostly support Java Technology. But console games not longer
satisfy mobile phone user’s requirements for quality games since the device
manufacturers offer colour screen mobile phone. So, this project aims to build a
colourful downloadable mobile game application to fulfill mobile game market

request.

Device manufacturers, telecommunication service provider and mobile
commerce service provider are eyeing on this mobile game market. For example,
device manufacturer such as Nokia offers N-Gage model with excellent game
functionality to attract buyers. Some telecommunication service providers such as
Maxis and Digi provide downloadable mobile game to boost their popularity and
attract more consumers to use their services. For example, Maxis offers a series of
UEFA mobile game applications. Mobile commerce service provider such as

www.iguanamobile.com.my seeks it as a chance to gain more revenue.
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There are some major constraints of this project, which encountered by
mobile phone are: the limited processing power and memory of these devices, the
limitations in input/ output mechanisms, these devices depends on batteries on
power, these devices have very limited display capability in terms of area, resolution

and so on.

Java is clearly one of the platforms of choice for mobile devices to overcome
such constraints, and an ideal language for throwing together mobile games. The
virtual machine contained in J2ME is naturally optimized for the devices with small
memory capability. The Mobile Information Device Profile (MIDP) of J2ME, which
is a subset of the standard Java, allows developers to handle mobile-device-specific
issues, such as creating user interfaces, allowing local storage and defining the
lifecycle of MIDP client applications (MIDlets). Several brands of Java phones offer
neat extension APIs that help to access special, native features. Motorola, Siemens,
and Nokia, for example, have game APIs (Application Program Interface) that allow

for audio, animations, sprites, tiled backgrounds, transparency, and better graphics.

The Waterfall model for System Development Life Cycle (SDLC) has been
chosen as project methodology because its deliverables of every stage match the
milestone requirement. Multiple techniques such as fact-finding, modeling and

prototyping will be applied during project development.
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1.2 Problem Statement

Currently device manufacturers offer mobile phones with colour screen.
However, there are a few colour mobile games in the market. Current console games
are not longer satisfy mobile user for quality games because colour mobile games
offers more attractive features such as animation and interface. As a solution, this
Java mobile game application is developed to fulfill mobile user’s need for quality

game and improve current console games.

1.3 Objective

Objectives of Java mobile game application development are:
e To merge Java game application with latest mobile phone technology
since the mobile phone hardware and technology is rapidly advancing
e To become an enhancement to current console embedded mobile game
e To improve Emotional Quotient (EQ) of mobile phone user by release
tension through playing mobile game
¢ To make the mobile game application to become a positive entertainment

activity
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1.4 Scope

Scope of this project is to develop a Java standalone client mobile game
application, which has one stage, but offer random maze for each new game. Score
will be accumulated during user plays the game. Time left will be added to score as
bonus if user can finish the game within game duration. This game application offers
attractive sprites, animation and audio effect. It is also able to save the record of

high score. It will provide simple instructions to guide the user too.

Functionality of the game application is listed as below:
a) start a new game
b) view the instructions
c) continue to play game
d) pause a game
e) save and view the high score

f) quit the game

This game application aims to be accessible to anyone—anywhere, anytime.
It target users not only teenagers, but also adult and children. This means its game

design will consider such factors as nationality and culture, age, sex and so on.

This games application is designed for single player. It only can be installed
by mobile phone devices, which support minimum requirement to run MIDlet. A
colour screen Java-enabled mobile phone is a must to put the game application in
operation. It is currently unable to be downloaded through GPRS or EDGE because
a WAP-enabled website is needed to support this service. So, the mobile phones
need to have USB personal computer connectivity support to complete installation

process.
Aspects to be considered in this project include how to create Portable

Network Graphic (PNG) for images of sprites, program the MIDlet as game
application, apply PNG file and audio file into MIDIet, package the program into

© Universiti Teknikal Malaysia Melaka



JAR file, test the application in emulator, launch the application into mobile phone

and so on.

1.5 Contributions

This project is significant to merge Java game application with latest mobile
phone technology. It improves and evolves current console mobile game into

colourful game application.

It also fulfills mobile phone user’s need for quality games because it offers
game APIs (Application Program Interface) that allow for audio, animations, sprites,

tiled backgrounds, transparency, and better graphics.

It plays important role to entertain mobile phone user while he has small
chunks of free time available between tasks. It provides entertainment value for
short time periods and allows users to switch smoothly between game and work

modes.
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1.6

Expected Output

The expected outcome for this project will be a downloadable Java mobile

game that offers attractive audio effect, animations, sprites, tiled backgrounds and

better graphics. The functions provided include start a new game, pause a game,

continue a game, save and display the high score, display instructions and quit the

game.

1.7

Below are the function descriptions:

e Start a new game function: enable user to play a game, provide a random
maze for each new game and display game board.

e Pause a game: save the score accumulated and last screen before pause.

e Continue a game: enable user to continue plays his paused game.

e Save and display the high score: high score record is saved automatically
and displayed to user when user request or game is over.

¢ Display instructions: simple instructions about how to play the game are
provided to user.

e Quit: user can quit the game anytime as he wish.

Summary

This chapter gives an overall introduction of the project. It describes the

overview, problem statements, objective, scopes, contributions and expected output.

This project’s goal is to develop a mobile game application for colour screen

mobile phone. It aims to become accessible to user no matter nationality, culture,

age and sex at anywhere and anytime since mobile phones have become integral part

of publics. It offers interactive and attractive animation, graphic and audio effect.
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Its objectives include merge Java application with latest mobile technology,

enhance current console games and as entertainment resource.

Scope of this project is to develop a Java standalone client mobile game
application, which has one stage, but display random maze for each new game. This
game application offers attractive sprites, animation and audio effect. Score will be
accumulated during user plays the game. Bonus will be added to score if user is able
to finish the game within duration. It is also able to save the high score and provide

simple instructions.

Its significances are able to improve current console games, fulfill mobile
phone user’s need for quality games, provide entertainment value to mobile phone
user for short time periods and become a strong competition in the entertainment

industry.

The contributions of this project are to fulfill mobile user’s need for quality
game and improve current console game. The expected output for this project is a
downloadable Java mobile game application that offers attractive audio effect,

animations, sprites, tiled backgrounds and better graphics.
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