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ABSTRACT

The agricultural sector is an essential resource and important to any country,
particularly, when it is the main source of income. Modern methods, treatments, the
application of modern technology in agriculture and other information on how to care for
and protect tropical fruits from diseases are useful to develop and generate wealth of rural
areas, where most of the population works in agriculture. Majority of the population of
countries are in the rural, and these people often do not have access and connectivity to
computers and the Internet. However, more than 80% of the people in Malaysia have hand
phones. Thus this study will focus on the development of mobile web-based rural
information system to help the farmers identify and seek solution to the problems like

diseases faced in their agriculture produce.



ACKNOWLEDGEMENT

By the Name of Allah, the Most Gracious and the Most Merciful

First of all, I would like to express my thanks to creator of the heavens and the earth. Allah

who has granted me the ability and willing to start and complete this study.

My special thanks goes to my Father and my Mother who have always kept me away from
family responsibilities and encouraged me to concentrate on my study. Without their help

and encouragement, this study would not have been completed.

Also my special thanks and appreciation goes to my supervisors: Assoc Professor Dr. Wan
Rozaini Sheik Osman for assisting and guiding me in the completion of this research. | am
truly grateful for her continual support and cooperation in assisting me all the way through

the semester.

I am also thankful to the UUM CAS staff and all my colleagues and friends at UUM for

their help and support me.

Thank you UUM.



TABLE OF CONTENTS

PERMISSION TO USE ...ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiicietieciesieccacn i
ABSTRACT ittt ittt ettt eesesasensenanns i
ACKNOWLEDGEMENT ..tiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieneeineeeennn ii
TABLE OF CONTENTS 1etiiiiiiiiiiiiiiiiiiiiiiiieiiiiiieiietieeneiacnececnnes v
LIST OF TABLES «uueiiiiiiiiiiiiiiiiiiiiincncn e e e e, X
LIST OF FIGUERS ..ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiincieciecceenaeees Xi
CHAPTER 1

1.1 Background.........ouuiniiniiniii i 1
1.2 Problem Statement. .........o.oiuiuiitiiiti i 3
1.3 Research ObJectiVe. .....o.uueiei e 4
1.4 Research QUEStION. ... ...oouiitt it e e 5
1.5 Scope of the Study......ooviniii 5
1.6 Significance of Study.........coouiiiiiii i, 5
1.7 REPOTE SIUCTUIE. ..t v ettt et et et et et e e et e et e e et et e e e e eeeneaanaans 6
RS 133110 o P 7
CHAPTER 2

2.1 INtrOdUCHION. ...ttt e 8
2.2 ICT and Rural Development..........c.couiiiiiiiiiiiiiiiiiiii e 9
2.3 Mobile Users in Malaysia.........c.ooeeiiiniiiiiiieiii e eee e 11
2.4 Mobile applications enabling technologies.............coovviiiiiiiiiiii 12
2.5 MODILe PRONE. ...ttt e e 13



2.5.2 Mobile phone IImitation. ...........oouiiriitiiti it eree e e e ieenes 14

2.5.3 Mobile phone advantage. ..........c.ooevriiiiinniiiee e eeaaaenes 16

2.0 WA P 17

2.6.1 WAP architeCture. . .........o.ouiuiniii e 19

2.6.2 WAP SESSION. ...ttt e e e 22
2.6.3 Wireless Mobile Markup Language (WML)..........oooiiiiiiiiiit i 25
2.7 MODIlE —Learning. ... ....oooiriniitiiit e e e e 26
2.8 Mobile web based to sell products............coviiiiiiiiii 28

2.9 Mobile web based in health care sector...............cocoiiiiiiiiiii i 29
2.10 Agriculture Information through Mobile phone in China......................covveee 30
2.11 Farmer Receive Agriculture Information through Mobile phone in Africa........... 31
2.12 Mobile support farmer with information in USA..............cooiiiiiiiiiiiiii, 31
2.13 Agriculture Information through Mobile Phone in Japan................cc.vennne. 32

2.0 SUMIMATY . ..ottt e et et e e et et e et et e et e s et e e tenaeea e er e aneaans 34

CHAPTER 3

31 INErOAUCTION. ..ttt e e e 36

3.2 Business MOdeling. ... ...c.oiniiiiiii i 37
TR B T 188 (=) 00T 4L 38
3.3.1 Data colleCtion ..........couiuiuiiieiii i 38
B3 LT INEIVIEW .ot 39
3.4 ANalysis & DeSIN. . ...iuiitit it e 42
RIRT U 010) (5300157 4 L2 15 o ) o VAP PP 44



T O 15 ' P 45

3.7 DEPLOYIMENL. ... ettt et et e e e e 46
3.8 SUMMALY. ...ttt e e 46
CHAPTER 4

o B U U3 oY L 1o o) DO PR 47
4.2 Result Of the IntervieW. ........o.ieii e 47
4.3 System REQUITEMENL. ... .uutetiet ettt ettt ettt et e e e e 47
N 15 1 B B TS ¥ s D 49

4.5 Use case SPECTTICAtION. .. ....entint ittt aen s 51

4.5.1 Login use case DIagram..........covviiiiriiiitiiteit et eeeeeeieeeeeanenns 51

4.5.1.1 Brief DesCription.........c.ouuitiiii e 51

4.5.1.2 Pre-Conditions. . ....ueieett ittt et et e e e 51

4.5.1.3 Characteristic 0f ACtIVAtION. . ....o.ivuiiti ittt ieeeeaananns 51

4.5.1.4 FIow Of EVENtS. ...ouiiii i e e 52
A.5.1.4.1 BasiC FlOW. . ..uiiiii e e e 52

4.5.1.4.2 Alternative FIOW. .....ouiiuiiii i e e et 52

4.5.1.4.3 Exceptional FIOW........c.ooiiiiiiiiiiii i e e e e 52

4.5.1.5 POSE-CONAItIONS. ... vvietietietetet et ettt ert et e e e e et e e e reereaeareeeaes 52
4.6 Manage Fruits Use Sequence Diagram..............ccovviiiiiiiiiiiiiniiniianianinenn, 53
4.6.1 Brief DeSCIiPtioN. .. ..ot 53
4.6.2 Pre-ConditionsS. . ....eusiet ittt ettt et et et et et e e 53
4.6.3 Characteristic 0f ACHVALION. ... ..ottt eee s 53

Vi



4.6.4 FIOW OF BVENES. ..ot e 54

4.6.4.1 BasiC FIOW. ..ottt 54

4.6.4.2 Alternative FIoW. ... ..ooiiiiiii e 54

4.6.4.3Exceptional FIOW........oouiiriiiiii e e e 54

4.6.5 POSt-CONAItIONS . ... vttt ittt et ettt e et et et et e e e 54
4.7 Manage Diseases Use Sequence Diagram..........ccovvvieiriiiriniiiiinnenienneniinenn 55

A4.7.0 Brief DesCription. . .....oovieiiriiit et 55
A.7.2 Pre-Conditions. . ...ttt e et e e et et e e e e e s 56

4.7.3 Characteristic Of ACHVAION. ... ...iviiiit it e e e e e anens 56
A4 FIoW Of EVENTS. ...ttt e e e e et eee e 56
474,01 BaSIC FIOW. ..\ttt e e e e e e 56
4.7.4.2 Alternative FIOW......oooiiii e 56
4.7.4.3 Exceptional FIOW. ... ..ot e 57
A.7.5 POSt-CONAITIONS. ..\ttt ettittet ettt et et et et et et et et e e et e e esrreene e s e e 57
4.8 Manage Treatments use Sequence Diagram............c..coviiiiiiiiiiiiiin e 58
4.8.1 Brief DesCription. ... ...c.iiuiiiiti it et et 58
4.8.2 Pre-ConditionS. . ....etietiet ittt et et et et et et et et et et e e et e aaae 58
4.8.3 Characteristic 0f ACHVALION. ... ..ivuiiei ittt et e e 58
484 FIoW Of EVENTS. . .ottt e e e e e 58
A4.8.4.1BaSICFIOW. .. ... 58
4.8.4.2 Alternative FIOW. ... ..o e 59
4.8.43 Exceptional FIOW........oooiiiiiiiii i e 59

Vii



4,8.5 POSt-CONAItIONS . .+ . e ettt ettt e e e e e e e 59

4.9 View Fruits Diseases and Treatments Use Sequence Diagram...................cc.eeeee 60
4.9.1 Brief DeSCription. .. ...ttt 60

4.9.2 Pre-COnAItIONS. . ... eueett ettt et et et et et et et e 60

4.9.3 Characteristic of ACtIVAtION. ... ..ottt 60
4.9.4 Flow Of EVENLS. ... onitieit e e 60

4.9.4.1 Basic FIOW....uiiiiii e e e 60
4.9.4.2A0ternative FLOW. ... e 61
4.9.4.3 Exceptional FIOW.......c.oooiiiiiiiiiii i e e e 61
4.9. 5 POSt-CONAITIONS. . ...ttt ettt et e 61
4,10 class DIagram. ... ..o.uiuiieiitiit it e e e 63
4.11 System ATChITECTUIC. . ... .utet ittt ettt et et e et e eee e eaeens 64
4,12 RIS INterface DeSIN. . ...ouvintieiititit ettt et et ee e et e cre e e e e r e e e e e 65
4. 12 L LOGIN Page. . e ettt e e e e 65
4.12.2 Mana@e FrUits PaZe. ... ouveuritintiite ettt et eitetteete et e esee s e st e see e e sresaeeneeens 67
4.12.3 Manage DiSCases PAC. . ....uuutnrtententent ettt et ettt e et eet et et e aere e reenreen 68
4.12.4 Manage Treatments PAZC.......uurereerrententet et aterreareareteresanseeensensenrirnnans 69
2 G N N 5 (0] 11 T 0 (PN 70
o T A (N ) S o o [ T OSSP 71
4132 DiSASES PAZC. . v euventententent et et et et et e et e e e e et e e e st e s areen 73
4.13.3 TreatmMENES PAZC. .. vt eetertentantententett et et eteete et esaransansensenrtirrensenrrreeeneans 74
4,14 RIS Database DeSI@N. . ...ouuititiitiititeitet it ettt e et e et e e e e e e nrne 74
I 11141111 o S ORI 76

viii



CHAPTER 5

ST INtrodUCHION. ...t 77
5.2 System Evaluation.......... oo 77
5.3 Evaluation TeChniques. ........covviiiiiiie e e 78
5.4 Testing and Results. ........ooitiiiiiiii e 78
TR T 10180 1y 2 85
CHAPTER 6

6.1 INtrOUCHION. ...ttt et e e ettt a e e a s 86
6.2 Problems and Limitations.............ooiuiiiiiiii e 86
6.3 Future Development ConsSiderations. .............oevueriniininiieiee e 88
6.4 CONCIUSTON. ..ot 89
REFERENCES. ... .ot 90
N ] 073816 97



LIST OF TABLES

R R LS5 0 B 13 ] (PR 80
5.2: M 1Ot StAtISICS. ..\ uinetet ettt e e ee e e 81
5.3: Frequency statistics for the first question...............cooviiiiiiiiiiiiiiiii. o 81
5.4: Frequency statistics for the second question...............cooevvviniiiiiiiinininniee ., 82
5.5: Frequency statistics for the question number 17.................ooiiiiiiiiiinn 83



LIST OF FIGURS

2.1: Mobile sent request and receive response from WAP Server through WAP Gateway....17

2.2: WAP Protocol Stacki.........o.ouiuiniiiii 20
2.3: The WAP Process floW. .. ...ouiiiiiit ettt e e aaene e 23
2.4: students statistic for use mobile learning.............c.coovevriiriiiiiiiiie e 28
2.5: farmer uses agriculture info in farm................ocooiiiiiiii 33
2.6: Details of agriculture info in Japanese 1anguage..............ovviiiiriiiiinniieneeniienen 34
3.1. Rational Unified Process (RUP)........ccouiiiriiis et 37
3.2: with HJ. SUDIN BIN AWANG in his farm............ccoooiiiiiiiiiiieeee 40
3.3: Durian fruit before Completed Maturity...........o.oeviiiiiiiiiiiii e e 40
3.4: MARDI Center in KEDAH Darulaman...............oovuiuiuiiiininiiaiieiiieeeieeeeeees 41
3.5: MARDI Center in KEDAH Darulaman..............cco.vuiuiuiiniiniaiiinieeieieenean, 41
3.6: Meeting with Mr. ITHNIN BADRI........ooiiiii e 42
AN LTS 1 AN o] Y 11T 1 TSSO 43
IV 11 T T P 50
4.2: Admin Login Sequence DIiagram. ... .......o.vuiuiuiniuitiiiiiie e 53
4.3: Manage Fruits Sequence Diagram...........ccooeiiiiiiiiiiiiiiiii e 55
4.4: Manage Diseases Sequence Diagram.............o.oiuiiiiiiiiiiitieiiieineeeaeneeaenn 57
4.5: Manage Treatments Sequence DIiagram.........o.vveiiiriiiiiiii it nteeiaeeeae e 59
4.6: View Fruits Diseases and Treatments Sequence Diagram.................cccoevieveninnennnn. 62

4.7: Main class DIagram............ouvuiuiuiiiiniit it e O

xi



4.8: System arChItECTUIC. ...\ttt ittt ittt et ettt et e e e e e e e 65

4.9: Login Page for Administrator. ... .....ouvuineitiie it 66

4.10: Home Page for AdminiStrator. . .......o.vrieeitite it eteee et eteeeeeeeensenneanareeans 67

4.11: Fruits Page for AdminiStrator. ...........uiuiiiiiie e e 68

4.12: Manage Disease Page for Administrator.............oviuiiiiiiiiiiii i 69

4.13: Manage Treatment for AdminiStrator. .. ..........o.viuiiiiiiiii e 70

4.14: Home Page for Farmer. ... e e 71
A.15: DU Page. . ..o 72
4.16: Banana Page........oouiiuiiiii i e 72
A7 MangO Page. .. .ttt e 97
4.18: Diseases Of DUITAMN. .......uetititi e e 73
4.19: Diseases 0f Banana. ..........couvuiiuiiiiii i 97
4.20: DiSEases Of IMANZ0. .. .uiuiietiiiiet ittt ettt et et et et et e aber e aee et r et ae e nre e 98
4.21: Treatment Page for Durian Disease and Banana Disease.............c.cooevviiiiiineninnennn 74
4.22: Treatment Page for Mango Disease.........ccovvuiiiiiiiiiiii e, 98
4.23: RIS Database SChema. ..........o.oiuiiiii e 75
5.1: The Reliability StatiStiCs. . ... ..ouiueiuint ittt 79
5.2: Interactive Graph for the first qUESHON. ... ......ooiiiiii i, 82
5.3: Interactive Graph for the second qUEStION. ...........coiiiiiiiiiiiiii i, 83
5.4.: Interactive Graph for the question number 17...........cocoiiiiiiiiiii 84

xii



UUM

ICT
PDA

GSM

WAP

GPS

SIM

SMS

MO

MT

IMSI

TCP/IP

OSlI

OMA

IrDA

CDMA

GPRS

UMTS

WAE

WSP

WTP

List of Abbreviations

Universiti Utara Malaysia

Information and Communication Technology
personal digital assistant

Global System for Mobile communication
Wireless Application Protocol
Global Positioning System

Subscriber Identity Module

Short Message Service

Mobile Originated Short Message Service Transfer
Mobile Terminated Short Message Transfer
International Mobile Subscriber Identity
Transport Control Protocol/Internet Protocol
Open Systems Interconnect model

Open Mobile Alliance

Infrared Data Association

Code Division Multiple Access

General Packet Radio Service

Universal Mobile Telephone System
Wireless Application Environment
Wireless Session Protocol

Wireless Transaction Protocol

Xiii



WTLS

WDP

WML

HTTP

UDP

(O8]

HTML

URL

XML

RUP

RIS

UML

1S
ASP

SSL

Wireless Transport Layer Security
Wireless Datagram Protocol
Wireless Markup Language

Hyper Text Transfer Protocol
User Datagram Protocol
International Standard Organization
Hypertext Mark-up Language
Uniform Resource Locator
Extensible Markup Language
Rational Unified Process

Rural information system

Unified Modeling Language

Internet Information service
Active Server Page

Secure Sockets Layer

Xiv



CHAPTER 1

INTRODUCTION

1.1 Background

More than the past twenty years, the World Bank has financed above $ 400 million
outlay in agricultural education and preparation in developing countries. This money
has assisted many countries to build local capacity for preparation technical staff and
managers in the sector of rural development (World Bank, 2009). These skills are
necessary for human resource development and provision of services necessary to
villagers to increase agricultural productivity and sustainability of their farming
systems. Without this ability of the rural population to increase productivity, the

quality of their lives and livelihoods will be compromised.

Agriculture is a science and art to produce plant useful to the human, through
experience and research conducted on the many different methods of cultivation and
fertilization, and pest control. Agriculture has become a science whereby a series of
operations based on scientific observations are repeatedly tested. This helped farms to
produce tropical fruits with quality and in sufficient quantities and at an ongoing effort
and reasonable costs. Industry and agriculture products sold in the markets and prices
are affected by several factors, requiring farms to be aware of ways to protect it from

climatic conditions and diseases targeted by the crop.
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