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ABSTRACT

In democratic societies, voting is an important issue to reflect people opinions. This study
aims to design and develop a mobile voting system for the student council in UUM, to
replace the current manual voting system. The system will provide more flexibility and
convenience to the students to cast there votes by saving there time and effort, and reduce
the cost for the election process. The developed system shows that the objectives of the
study were achieved successfully. Finally, the system is tested and the result confirms
that the proposed system is capable to record a successful completion of the election

process.

iii



ACKNOWLEDGMENT

My praises and thanks to wisdom donator ALLAH, who provide me the will power to
complete this thesis. [ would like to express my sincere gratitude to my supervisor, Mr.
Abdul Razak bin Rahmat. He has offered me great freedom on choosing my favorite
research topics and developing my research interests, and continuously provided me help
and encouragement with extensive knowledge and for his feeling of the responsibility to
guide me to the truth approach for completing this work within the required time. I also
thank the examining committee, all my colleagues and relatives for their support. I also

thank all lecturers, administration and staff of university Utara Malaysia for their help.

Finally, I would like to extend my deepest love to my family especially my parents for
their loving, support and trust. I want also to thank my brothers Dr.Abdullah Almatarneh,
Eng. Mamoun Almatarneh, Mr. Laith Almatarneh and Ahmad Almatarneh, Thanks for all
of you for your support and trust. I wish all of you the best in every thing. I dedicate this

work to my parents who gifted me their lives and to my brothers.

v



TABLE OF CONTENTS

PERMISSION TO USE ......ccoccoimmiiriinirinennaecrirseeseestissesssessassssssesseessasssssssesssessessstsserssssseses ii
ABBTIEUCL ... . csscamumomemsmassssimmsrt s sreserecsssreraosasossssssnsssesbibssplibessssessensscssinsesneersifliesescserens il
AR N LD I .. o ialesunnsr e erererrrnnrene e sereneseaereecistabibrins s ressseesessnencnorserlihosesessrens v
TABLE Dl CONTENTS it nneeeeenntiierreesecssesseismosisminesesssesssensraresessssessflhsesassaesns i
BN OF PUICIRE........ . iibomuittunsie-ooeieesenrernanerensesssesrrmmmerscsesessessseseasssnesersifilfsesarsseece v
LIBT EIF TARBLES ......oooinitiime e iaeceecosoniummiaieereeessosasssrasseonssilfisessensrenss \
CHAFTER OINE ....onsicaminesascasissiacsncsssanssssssssasssssoimmmetibesessessaessssrssanssasssssalisssessassose 1
BFROBRICTTON ... hliiiainaiinn cenerecseesseersrassensssresssosiogausfiossesorssssessaersssseorscoflisessesssssen 1
1.1 IRIEOTRICEION. ... rstmsioitetintxnss neereessaeessissssscsiesnsneroresnabssbbbessossessanneesessranresesfilhoesoesassane 1
1.2  Problem SIement ...cccicii-rrrerenenncnrcere s cssommstires e s cearreneesaesrassns gt s s e see e 3
13 ReSEAICh OBJEELIVE .ccovsrniinnereecnerreiir ittt seessiasstiassocesecroanerssnesssessrertube sresssnenes 4
1.4  Scope of the StUAY ...cccccccceerminiiricmiiieceree sttt cecrree s e resseesnse e e eae e 5

1.4.1 Users and FUnCtionality ..........ccceeeeveerininiinieiesee et csresee st ssesssssse e saesane 5

1.4.2 gl U STCRRORIITIII | (T 5
1.5 Significance of the StUAY ........cccocieeieiniiiiccrr e e e 6
1.6 Organization Of StUAY .....c.ceeiuiieiiiiiiiierre e esre e ee e e e e e e ae s e e esaanesrnaeens 6
1LY ST Y oot s s 5K e 22 e e reonnesenanananenesasSsFREeesseeerssansessarssanseessllimreccansens 8
CHAPTER TWO R AP r et i s s50 s s sanasasssnssnsesessersiiigpiliess sosasnsssnsansssneses sonfflimsnsasssson 9
LITERATURE REVIEW ....oiceiiiiiniiieenrirniesesessnensesssessssssnsssecssesessnsssesssessaensesansnessnessese 9
2.1 L R o4l i i « o500 00 sasnassseonnesrumbutiisssasnesonsssssmensnsasarsifilibnssasssosss 9
22  WArCless TOMMIOIDEY oocooiirsaenereerereereninicrirninnennesmssimhsssisssssnssnnsnrsonsseasse fipEsstonesaese 9
2.3 Mobile Computing and Mobile DeViCe .........co.evirvueeerreenersenirereisrreesses e enes 10
24  WAP Concept and Definition ..........ceceeeeeveirimrenieneeseneeeieseseesresaeseessesssesnene 11
o AR ArchlltemIE i i riiinne e bbb e e s arssansssasssssssoss s dubinsesesacs 13
20 TURP BSIOE ocababatatihinsiisnseecoersiorearsesossnesiisnesshmsiinssesessesssssessssssssssonlifisesesonne 15
2.7  Types of Mobile APPlICAtIONS .....ccevviiinricriiinii i, 16

24.1 IVABBRARIIIN . ceihi b nanecerenessesssoansureassannees bisnsliessosnesessossrorvnrsnansesbfpbprosssonss 17

242 IRPOVOREIUE. .iitiiins e sniesseennrarsosssaasassivonsonees ihabalbie st sesseserssorarssssansasiibhbrseses 17

243 EOBTRBNI 1oxssmshiisnssonssidancsnncermrsesascsssssanesomaaerameesiesssessssssssssassansoscoriilisarsssees 17

244 CONVETBINID ivsiuisbisissensssssmeesassansarsarserassssecasaaamerres diessssoasereesesesessarere iabbes soserens 17
2.8 Common Forms of Electronic VOtNE........cveirmrerimrereerceerinrreerereeneneeeesravieeessiee e 18

2.8.1 T R ¢ EES TR C TR SISO . R 18

2.8.2 RTINS CRCBOTINETY iiaisdeemrmiait i il s yisi sssnsamsfas o s s e soss0srsasnansanees silimsssssnes 18

283 1213 T T e w5 [E8 5 C U TR RS UEIT R TRRRI S 18

2.84 DA ITOMRIINARY .. ..o s e B L Kt 65 4 s e oo o sassaessonnse s sflim e cnnans 19
2.9 Electronic Voting Application in Malaysia University ........c..cccceeveerceniiinnsienanins 19
2.10 M-Government and M-demMOCTACY ........ceverveerienrirsnsiiiniiiiiie et saeae s 20

2.6.1 Mobile Democracy in COUNLIIES .......eeeerreeereneeciiiene it sresnnesaeaees 22
2.11 Mobile Voting System Definition..........cceceerireereenenereeriniincnnmniesnsresscssssennenens 22
2.12 Related Work on Mobile Voting Application............cucrevervirecresnnnenssiinneanns 23
o Sy RO e S S ORLE I SRy 4o ror SRR . 25



RESEARCH METHODOLOGY ....coitiieiitetinientereneeresressessesteesae s e sse s sbessesesssens 26
3 DRI ... ahodinsrininacsrerseneesssnsessensesnesesspmati sessnsssessessassrssevsnsablisrsssssaes 26
Tk TrO0GSE SUHPE....cmimiamibasreecerrerreneerissnssecesessncomminlinseessresnessecsssossusssostesserssese 29
e 1 Awareness of the Problem Phase............ccceiviiiinninnineciscninne e 29
L 5o &) Suggestion Phase ..........ccocevirveinininicincsiris e 30
323 Development Phase.........ccccvueveeirieiniiniee e 30
324 Evaluation and Conclusion Phase...........cceevvecreeieerneenieenisceeeecseeeseesvessenees 30
33 SR Y 1 s et i b Botamiisssnns e oo e converonnessensasrvnnnersesseritiblinsrvossesssesornerarsonesodfiioniorsarss 31
CHAPTER FOUR. .o ciiissninnnnserssnssnsssssnssasssssasssarssasancsssgigsrsasssssssissasssssssssassfilissssnseses 32
ANALYSIS AND DESIGN .....cceccevtiriiniiniineiseesiesienesestiniesessessesssssessessesssssessssssessssessanss 32
4.1 FOHOMUCTION...c..ccvsssiorsinirnsnseresreseesmenenseesnssssivenrsossos somatbasssvessseseesseressesasesstibeseesennes 32
4.2 BIELIL .o - v B s oo s ooeeovveronsnereesneassnuesaeessibibisrererseessanessersreesorsafibiensecsores 32
42.1 Requirements Determination ...........ccocoieerericinnnncerenrenennnerecesresnssseevenee 33
422 System REQUITEMENLS.......c.cooiireeriieiiririeesecrierrtseessee et stee e se e sessaaesesaeseas 34
43 IR ... oo irvmammsmmmmmpmmnsss e cmee s e s nassomnasesmrs sesecapiths ens s arsnsaeresseensesorsiibiverssanre 36
43.1 LOGICAl DBSIEN ...cooeceeeeeereieenrieecrnirieeesenseesseccanismineseesasessenransasesasenstbossenseese 37
432 Physical DesiZh......cueeiriieeiiiiie e reenie et 54
4.4 BEORERITY . 00135+ RS 44057+ o 0 o000 messasenarnasasarsensss simBliisessnnsessorrearroraessasesiplforeeasars 55
CEHAPTER FIVI .o o sresessacsressrsnessesosssssaesrsnsishaesssossss sassssssessassosssgiosnssasans 57
FINDING AND RESULT ...ccovrtiiieiieiininiesteveesessassessesaessesssesssesseasssessssssessnsssssnsssssne 57
5.1 I OO 0D .. o b biiiininant e eecveerreecceeesienveereresssrsse e raeeenresorunessesssenersnevensassannes 57
- SYStemM ATCRItECIUIE ....ccveereereririieiieeiretteeters st e e st s e e esas s e s see e ben e eeasaens 57
3.5 System Privacy and SECUTILY ........cccccvriirvceiricrriinieinen e esseaseesanens 61
54  M-voting Prototype Design (System Interfaces) ........c.cceveeveevenirceniecnenienennnen. 61
3.3.1 REZISLET 10 VOUE ..vvivveneeeiiriiciiieese ettt ess et s sre e sse et sreenas s et enees 61
334 StUAENt LOZIN..c.viiiirireeriiriiiiieeereeseerrecseesstessaesseres e ssseesesesessosssessreesseessessns 62
33.3 Voting For Candidate..............ccceeririeiiiienrerniinniinecrenneesreeesseesneessessasesessanns 64
534 Candidate LOZIN....c..ccceerueriiieerenireiiee et ssesseesne e sresse s stssseessa e sessnes 65
§3.5 Create Candidate Profile............coouevivviircencniniiese e 66
53.6 View Candidate Profile...........cccccoorreriienieenirniiieeecteerne e 67
53.7 Administrator LOZIN.........occuviiveriiiiie ittt 69
53.8 Manage Faculty..........ccoveevimiieiieeene et 71
539 Manage Candidates.........ccceeureeveeeiiriieniiereneecie e sraeese st eses e 73
5.3.10  Manage DUIAtION .......ccocvervureriueesiicrnensreeeesstenresesesssnsecsesssessssesseossnsessesseens 75
5.3.11  Election ReSUll......uieeeieiriiiiiiiiereieiecrrireeee e rcensivereteeees e sraseemre e e s smeesens 77
5.5 SUIMIMIATY .. eviiiiinnreieienteeiirneseriseeaeesssassesesseseesassneasssssnsaseesasetesensasnessesssssassansesessnans 78
e e L R S S SO 79
TESTING AND EVALUATION ,i.cpvusiiobtnivss siisashsssensaasstsrssnssdereccresesanssrsrsassssessssassasssseaas 79
6.1 PRI ... ... oo il ey ol o 45 B8 Lo b 257555 w50 v o aoensannnsosnsinrnonnnsaesesassian 79
6.2  Usability Testing QUeStionNAIre ........ccocureveriesrervineissesieniieennens e 79
6.2.1 T T T e S T] S SR S UTY ROU P 80
6.2.2 Structure of the qUESHIONNAIIE .....c..ceerverreeriersrrnreete et 80
6.2.3 CORGUIGRIRE BINE TREE cioiio iinns cors vrmmssissssismsmmmmiarsal conesassesssssanssstesssnssssnssressnns 81
6.2.4 Analysis of the demographic qUESHONS ......ccoeveeeriisieiicieniiecenrnn 81
6.2.5 Analysis of the Usability Testing Questionnaire: .............cccovvveerreeneirennnenee. 82

il



6.3 B bt s s oo 00 s o0 v e e bASRLAL PP At abrpan o e oo ensssnes MR e e arsans 87

CHAPTER SEVEN ..omnrermniesiiiiiimmmavrimstmsihsssiramassisrsoossss 00ssomstiebsennsesass 88
CONCLUSION AND RECCOMNDATION .......ccoovtiriirerrriaiesensieessersessesseesssssssssessaesees 88
Tl BRI« e e s iiinimpemeacrneseecrenerronasesseesrrasnasnevsneosatbbunsassnpasbessrenssesarsesi@hrerseonee 88
7.2  Conclusion 0f the Study.........cceeviiiiiiiiie e e sn e 88
7.3 Problems and Limitations ........cccceeccievviieciiieniieeiesiieeseesnresisessreesessesssesssessesaseesanes 89
7.4  Contribution Of STUAY ....ccovvveririiciiiii st 90
7.5  Recommendation and FUture Work ..........cccoveeienniirieiniiniincreccresene e 91
7.6 IR RRURITY . o455 sttt s 10 e e snon s sessensemnesannsnsvese i inbaaBIRERreereserssanes iR eeeersane 91
IROTEBEIMTES 3. v« resmms s ssisiuniissss Batarmshtnasensrenssssssas sesaaenssss sovimmaamasifeesesasranssssossrassesssrsaghbhos ssssee 93
RETRNBITES ......commmmmiagamsanan s sssssssserssnsesnssss ssss ssbmmmningfis ssssanesrssonsansessssnasdfifpsassasssse 99
Appendix A: Use Case SpecifiCation..........ceceecivvirrcenirnernene et 99
Appendix B: Questionnaire for M-voting system in UUM .........ccoceevervincnnensnsienennens 110

1ii



LIST OF FIGURE

Figure 2.1: WAP Protocol StacK...........cceceveirinienieniiiniseeieesteseeeee s e eseseesssesessesens 14
Figure 3.1: The General Methodology of Design Research ..........cccecvvvereniccniiiennennienn, 27
Figure 4.1: M-Voting System Use Case Diagram .........c..c.cccereeveevreeiennsenenresresressesereenn, 38
Figure 4.2: Register to vote Sequence Diagram ..........cccccerveveresienierenreeneeneseeessseneeseenns 40
Figure 4.3: Student Login Sequence Diagram..........cococeeeereerieresienesvesesrenreneseosseenseneas 41
Figure 4.4: Vote for Candidate Sequence Diagram ..........coeccemveineenenecenenieinenenecininns 42
Figure 4.5: View Candidate profile Sequence Diagram........cccovvveevrrnerenenncrencennennenn, 43
Figure 4.6: Candidate Login Sequence Diagram..........ccccoveevereniesenesvenieneeesecesnneennn. 44
Figure 4.7: Create Candidate profile Sequence Diagram ..........ccocoveevereeeresesesseerennene. 45
Figure 4.8: Administrator Login Sequence Diagram............ccovvercerreveeneenernnrnnneserennanns 46
Figure 4.9: Manage Faculty Sequence Diagram..........cccceecrvveinriesirenienvenninnennsesesssesnssns 47
Figure 4.10: Manage Candidate Sequence Diagram..........c.c.coveverierriencrvenneseesessesornrenns 48
Figure 4.11: Manage Duration Sequence Diagram..........cocecceveeinninniesnnenienseeie e 49
Figure 4.12: Election Result Sequence Diagram .........ccceevvevienierenenenenicnnenencssesennennas 50
Figure 4.13: Class DIagIam ..........cccoveererreeniniiireeseseicinssecie e st ees et see s eecssresnannas 52
Figure 4.14: ER DIQBIam .......cooecueiirienierriininiieseeseeiasesssestessesesssssssessesssasssassesssestrssees 53
Figure 5.1: System ArchiteCtures...........cceeeeeeniierereeririrsee ittt s e e s s e sseeees 60
Figure 5.2: Home Page and Register to Vote Page..........ccccevveneniiniecieecenecnrcncsieneenns 62
Figure 5.3: Home Page and Login Student Page.......c..cccvvereeneneencnineececeneeeeene 63
Figure 5.4: Voting For Candidate Page .........ccccooereninenincnenccccieccieeinee, 64
Figure 5.5: University HOme Page..........ccocoevviiiirenreiiiiiiieseece e 65
Figure 5.6: Candidate Login Page .........cccccoeviririiieneniecinienicce et 66
Figure 5.7: Create Candidate Profile Page..........cccooveeieiinsiineniiinccnienteeeetnnnee, 67
Figure 5.8: View Candidate Profile Page ..........cccocecvirierieiviinnienesneesceeneesrcssssseennees 68
Figure 5.9: Candidate Profile Page..........cccceoeeiirirneciiniircniiec et 69
Figure 5.10: Administrator LOgin Page .........cccccoeeeeriiineininieniinn et cssenennenees 70
Figure 5.11: Administrator Main Page .........cccveeieinenicnininncicccccncsnnnnnne, 71
Figure 5.12: Manage Faculty Page ...........ccccoemmmivciiiiinniiiini s, 72
Figure 5.13: Add Faculty Page .......c.cccveeviriineiirereceet e e, 72
Figure 5.14: Delete Faculty Page........ccccocovvirercciiriiiiiecn e 73
Figure 5.15: Manage Candidate Page ...........ccceeceeirmieinireniiiinniiicciecn e 74
Figure 5.16: Add Candidate Page..........cc.cceevermiiriiiiciinnincciicicicne et 74
Figure 5.17: Delete Candidate Page........c.cccovveerrriiiiemierieeeniiinnnicni s, 75
Figure 5.18: Manage Duration Page ........c..cccevrieiiniiccenniiinieccicieicvireee, 76
Figure 5.19: Faculty Election Time Page .........ccoceveneeeneeiriieiiniiniienee e 76
Figure 5.20: Update Faculty Time Page ......c.ccerrriermsrmiernenniiinicnennnniinieccnesstenssnnnnn 77
Figure 5.21: Election Result Page........ccvcneimimmmmmsrmassnonse ceor s idinneccninnnnennennceonsenennnes 78
v



LIST OF TABLES

Table 4.1: Functional REQUITEMENt.............ooeeiriiviriiiciiciiinrin e nese s e 34
Table 4.2: Non Functional Requirement.............ccccevereevieninneenmneerenineceniennnesassessessenns 35
Table 4.3: H/W.S/W Specifications..........ccoceereerreniininiciininineninenineeeieeesbessssessenne 54
Table 5.1: Prototype Development Environment. .........ccevevceeniinimninniiinineesnnnnieseeneenns 58
Table 6.1: Evaluation Dimensions for Mobile Voting System........c..ccocceveviniinniesennennn. 80
EE.] - TR T LTI N ODROTRURTIT LRI | S 81
THDEE 5.3 FACUMIEE. . cncmsr tisis srvwe-sevonrereeencesoreasromciiprapmsssmmifaiesrmsesssosessesssessasessofbbbie s eenen 81
Table 6.4: Descriptive Statistics for M-voting SCIeen.......c.ocuimieriinininiesiensesiesneeneenne 83
Table 6.5: Descriptive Statistics: for Terminology Used in M-voting ...........cccerueveennnnne 83
Table 6.6: Descriptive Statistics for M-voting System Capabilities...........c.coecreerrennenne 84
Table 6.7: Descriptive Statistics for Perceived Usefulness .....c...cocveeceveeieiniennecnineneennne. 85
Table 6.8: Descriptive Statistics for Perceived Ease Use ......ccccovvvriiiniecseniiinciennincennnne, 85
Table 6.9: Descriptive Statistics for Attributes of Usability..........ccovveereerniienierirnecreenne. 86
Table 6.10: Descriptive Statistics for all Dimensions..........uveeeeerrerrrersresceneesnrsesseseesns 86



CHAPTER ONE

INTRODUCTION

1.1 Introduction

In democratic societies, voting is an important tool to collect and reflect people’s
opinions. Having witnessed the twenty first stage renaissance of major technological and
acceleration countries in the acquisition and application of this technology, the electronic
voting (E-Voting) is expected to replace the traditional or the manual voting way to do
the election for selection operation that is conducted in centralized or distributed places
called voting booths. Voters should go to these voting booths and cast their votes under
the supervision of authorized parties, the votes then counted manually once the election

has finished (Feng, Ng & Schwiderski-Grosche, 2006).

The Constitution of Malaysia requires that a general election must be held at least once
every five years. Nomination centers are set up in various locations by the Election
Commission to allow candidates to register themselves. On Election Day, these centers
are open for a set time period and the registered voters may cast their ballot for their

chosen candidate in a designated voting centre. Each candidate is allowed one agent per
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