Issue Resolution and Scope
Clarification in Web Systems

Development: A Qualitative Study

Norazlin Binte Yusop

Doctor of Philosophy

2009

University of Technology Sydney

Faculty of Information Technology




CERTIFICATE OF AUTHORSHIP/ORIGINALITY

I certify that the work in this thesis has not previously been submitted for a degree nor
has it been submitted as part of requirements for a degree except as fully acknowledged
within the text.

I also certify that the thesis has been written by me. Any help that I have received in my
research work and the preparation of the thesis itself has been acknowledged. In
addition, I certify that all information sources and literature used are indicated in the
thesis.

Signature of Student

Production Note:
Signature removed prior to publication.

Norazlin Binte Yusop




Acknowledgements

First and foremost, | would like to extend my gratitude to my principal supervisor,
Professor Didar Zowghi and my co-supervisor Professor David Lowe. This research
would not be possible without their guidance, time and commitment. I truly appreciate
their understanding, patience and mostly importantly believing in my abilities to

complete this journey.

My sincere thanks also to Dr Nurmuliani, Dr Chad Coulin, Dr Samiaji Sarosa, Dr
Mahmood Niazi, Zafar Mehboob, Ruhaya Abdul Aziz, Abdul Babar and Dewi Mirza of
the Requirements Engineering research group at UTS. Their constant encouragements

and constructive comments made me see the light at the end of the tunnel.

I am eternally grateful to my family especially my mother, Hajah Salmah Ma’arop for
always reminding me to move forward and believe in everything I set to achieve. To my
late father, Haji Yusop Jalil, I hope I made you proud and I am happy that I have so far
accomplished what you hoped to see. I dedicate this thesis to both my parents. To my
sisters, Hajah Norizan Yusop, Hajah Norhaiyati Yusop, my brother Zulkifli Yusop, my
brother-in-law Haji Mohamad Idris and my sister-in-law Zaleha Karman, your journey
in life are truly inspiring and thank you for your motivation. To my niece Nurfarhana,
thank you for being there for me and to all my other nieces and nephews: Alia, Akid,
Iskandar, Ekar, Amira, Amalia, Amirul, Haziq and Syahmi, I hope my work here will

inspire all of you to excel further. The sky is the limit!

This thesis would not be possible also without the ongoing and tireless support from my
dearest friends Norashikin Salim, Nurulhuda Tajularus, Emmie Sahlan and Lizveth
Robles. Thank you for your strength, kindness and motivation throughout these years.
My heartfelt appreciation also goes to Karen Jeffs, Maisie Lam, Daryl Chan, Tonia
Murphy and Melissa Yap for the support they have sincerely displayed while 1 juggied
my work and academic commitments. Along the way, they have showed me the
possibility of bridging the gap between academia and industry and made me realise the
value of theoretical framework in guiding me towards the smooth operation of my
practical work assignments. Finally, I would like to extend my gratitude to all the

research participants that have given their valuable time to participate in this research.



Table of Contents

Chapter One: INtroduction .........oecoeeereerecscesscesseossansonossesces 7
1.1 Problem Statement and MoOtiVation............c.ccooveieieoiecuiieiceeeeeceeceeee e 7
1.2 AIMS and ODBJECHIVES ......veiiiieiieiieeieie ettt ene 13
EREBIPE = - it s e 65 e thamasinre sl ensmmesh Gk 13
1.4 Investigating the research problems: The Three Phases ............cccccceeeveveeienenne. 15
1.5 MEtBOAOIORY ... sonneaneness cnmmnsss sesasussnns svasmmesnss smassmmosss sssmosseisss sssnss 17
1.6 Research Contributions ...........cceeeueerueeiieiiieiiciieeeee e 19
1.7 THESIB BOMEIIAD . ..ocno s vumamesnsibnesvinssessss onemomesns s essomass s nas asamen s assisasssans snsonssn 20

Chapter Two: Literature Review : Rl
200 TOMNEEIERNINE. - oo roisasbsinsinsisescioacabmaiosuins Aok st asiskins ks SR oo 22
A R T RSSO N0 0 DR N AR, S-SR SPIC-SON S0 ST SO, O SN o S D 23
2.3 Mutal CORBHMIEION «.ouacosmssmmucscssnssassscs sasanssnss sstmnssssnsssmsmmsa sstmsssnmsassbahssosss iossnses 27
2.4 Web systems Development and Organisations .............ccccceeeeeeeeeeneeciereeeneeeneenns 28
2.5 Development Models and Design Techniques in Web Systems Development 30
2.6 Domain Analysis, Domain Modelling and System Scope........cccccecvceiuevenieennne 32
2.7 Impacts of Web Systems on the Their DOMAINS ...........cocucseseesssnssensessonsrereassanss 36
2.8 Role of Issue Resolution in the Clarification of the System Scope ................... 39

S m BT e AL IV SO SRR U S SN W AR 40
2.8.2 Approaches to the Issue Resolution Process..........ccccceeereenieecieniennennnene. 41
2B T T U TS s i B e b bt i A b 44
2.9 Role of Knowledge in Issue Resolution Process and Scope Clarification......... 45
220 L MO IO SABBIEIIONE ... .. o it st i ifobtnmam b s msmss B 46
2.9.2 Knowledge transfer and transformation............cccccevevveeneniceenicnneenrennennn 49
D R TIRIIE a H  ed itn 1A

Chapter Three: Research MethodoIogy ... cviiimmsmssicnssosisssississsssssivervosserssosnis 53
LA L R T ARt 1B L APy (TR S LR AN A M 53
3.2 Research Methodology and APPIOAchES. .. .. . .cieaisesisianisonsssasisssvsinssntsssissos 53

32 L TORIPa veisug HCTDIEVIEE ...t bbbk issninbunsivss us oot onbideside 54
3.2.2 Yuanuvative Versus LJualitative RESCarCh.. . .....occicoviciiivenssssastisussmnsrosinses 55
3.3 Mapping Research Objectives, Questions and Strategies .........cc.ccceeeveeveevueennnens 56
3.3.1 Research Desiph forPhase ONe..........ccvvv srmecvsinesinsissmsasrassnsenspensvensesessnsse 58
3.3.2 Research Method for PHase TWO ......ccccesssmnssssvessessssissmesas snsvsnssinnssoren 59
3.3.3 Selection and Justification of Research Method for Phase Three............. 63
3.4 Research Reliability and Validity .......cccccoeoiiiiiiiiiiiiiccceceeee e 69
3.4.1 Research REIBIBIIILY ... oo consssmmenussssussns s savssnvt seevsnssionss senbosnsss sosssiomsuesnsis 70
3587 BEEIOR VAR covesissammmnss sasnssonass sisvnsassssinstiosssossinisnssas tisissspinsiousanian 71
3.5 Ethical Considerations........c..ccuiiiiiriiriienieiie e cteeeeee e ae e esaeeeaeens 73
A DUIREIM .oocmmeecpismmmesumsonsioaium s ot el somidbisrsabt oot i s sasnisith 73

CHAPLEY FOUY ...ovscccccriomseoncsasssossssssaasensssssnsssamsnsossevasssvssarssvosusessasonsn 75

Phase One: Impacts of Web Systems on Their Domains.... 75
4.1 Introduction 75
4.2 Overview of Literature ReVIEW ..........coccuiiiiiiiiiiiiiecieceeeee e 76
4.3 Analysis of the Literature ReVIEW ........cc..ooiiiiiiiiiiiiieeeeeee e 77

BT 2w OF AR, .. ucomsns o monmminsssimmes sy St oisssinsnds EmE g RS 78




4.3.2 Characteristics of Web systems and their impact on the domain.............. 78
4.3.3 The Sub-domains: Domain of Context, Domain of Effect and Domain of

Mutual INfIUENCE .......ooiiiiiii e 83

A REBCATER DMMOTIIES <o omnocuns s swvanisnissusimenss coniioss oo 55 S50 453 SRS SRS 86
4.4.1 Taxonomy of characteristics of the business environment that impact

and/or are impacted by the Web system..........ccoceeieviriiiiiiiiciiicieeee 86

4.4.2 Impacts and the Domain Boundary .............cccccoiiiiiiiiiiniiiiicceeee 105

43 HHEIEYY s Pomommnsss seiicoes o Forraiimen o s doyeis Snmibnsmes 8 ety rosre i {3 essons 108

Chapher FIVE .o 109

Phase Two: Issue Resolution and Scope Clanﬁcatlon ............................................ 109

5.1 INtrOAUCHION ....eiiiiiiiiieiie et et e 109

5.2 Mapping of Characteristics of Web System Impacts and Types of Issues ...... 110

S RN G TUBUIO W s rmes srmsoien sy i v Y i’ oo R Sy 113

5.3.1 Taxonomy of issues in Web systems development..........c..cccceeeueeurnne. 114

5.3.2 Conceptual model of issue resolution process .........c.ccceeveeecueersienienneene 116

54 Survey of 'Web DevRlaDETS ....... ......ccccrmmeireormmsrmserssensmrsssssssssmsumaes sassibast sssssbinsa 118

5D BB SRRBITEIR o covicavnnns mscmmessssimeniganenimmdive s ihnsdvrs Erandossiss nssbionshonsumssansssnioesis 119

5.35.1 Admy of Iats ABALYEIE.........consmeesssusniarscrtrinssurersimmmenssiss smsesdossenmassrssessrabsns 119

5.5.2 Analysis of Results for Research Question 3a (RQ3a) ........ccccceeeeueneene. 121

5.5.3 Analysis of Results for Research Question 3b (RQ3b).......cccccceveeennnne 128

5.5.4 Analysis of Results for Research Question 3¢ (RQ3¢) .....oooviiiiininnnn. 130

5.5.5 Analysis of Results for Research Question 3d (RQ3d)......c.ccceoeeeeenneee. 134

5.5.6 Analysis of Results for Research Question 3e (RQ3€)......c.ccceeieeirennnn. 135

Del R RETIIREERE.  ....nkonc s i A o e R LA B Mol 142

5.6.1 Insights from commercial practices in issue resolution and scope

IR N o o s it G bdinds i AR VR T A b s 142

502 Revistd COnCeptuab RO ..........oicimmiimisrssmissss st inisiiniosssrnssbissinins 147

5.6.3 Role of Knowledge in the Issue Resolution Process.........ccccoeveiennennen. 151

3.6.5% Reviselh T axOnDiny OF TSBHOR...... ... lujivsps Sririsdonennpisbossbmisksanesbhes pisusnssn 154

w WA e TR TN S R RSN VORI INECNE RSN S (LA S e 160

o F T N S LR N VW) RTINS e 160

S R SRR N T M NI R LA IR SRR S PN L W S P 161

CBIPICT B wiciis siiintvimsssinimpinsomiiastosiiinrssvissiais susasssei ioibans i pansh 164

Phase Three: Role of Knowledge in Issue Resolution and Scope Clarification.... 164

R s A W o sl VAU 1Y SO Y IR e S T 164

6.2 WO TIRIE CUM IR . .o b nincibibnibion simmsositon shonivnsPsaisidbandipaiaie b b s 166

B3 - TIE ABAINEES . cocnciisivinsitmiionseroiomsmani spessmsemsbssoims saviRsesanens  nsibr ke mimsss s s yesminss 167

6.3.1 Analysis of results for research question 4a..........ccccooveeververceniicnninnee. 169

6.3.2 Analysis of results for research question 4b..............ooccoeeiiieiiiiiniiennen. 174

6.3.3 Analysis of results for research question 4c............ccceeecveiceiicniiicicncenn. 178

6.3.4 Analysis of results for research question 4d...........cocovciiciiinicnienncne. 182

6.3.5 Analysis of results for research question 4e............c.ccoooeriiiiiiiiicincnnne. 184

6.4 Research OULCOMES ....ccc.uiiiiiiiiiiieeieeciceee e 192

6.4.1. Emergence of knowledge about the system SCOPE€.........coceeeiereriieerecnnen. 192

6.4.2 Knowledge HanSTotmaion ....cun.ummicsssssnsnss sssmsnisssss sswsmasess sosssnniss sssmsss 194

6.4.3 Relationship between knowledge about the scope and knowledge about the

RBOTIRRELY .. v srecmsissitmemmosines s omsbamsies amimesmms ea soremecbans wewe i s 5 SR A A 196

R S USRI —— 197

Chapter Seven: Conclusions................... 200

7.1 INErOAUCTION ..ottt ettt 200



7.2 Research Questions Revisited for Phase One: Impacts of Web Systems on the

WIREEE PO e 0o 5o s s SR 0 A A5 4 AR S 201
7.3 Research Questions Revisited for Phase TWo........ccccooeiiiiiiiiiiiiiiiieee 201
7.3.1 Conclusions from Phase Two Research Activities ............cccocueeneeeennee. 204
7.4 Research Questions Revisited for Phase Three...........cccooceiiiiiiiiiiicnienee 206
7.4.1 Conclusions from Phase Three Research Activities .........ccccceceevenene. 208
7.5 Thesis Contributions Revisited ...........ccoooiiiiiiiiiiiiie e 209
7.6 Implications for Researchers and Practitioners............cccooceeeiieiiieeiieneenieennne. 212
Tt 'REBOOEOLD LM ARIREIONG s s s 5050068 B A 5 RSSO 214
7.8 Future WOTK .....cooiiiiiiiiie e 215
7.9 Concluding Remarks .........cccocciiiiiiiiiiiiiieeee e 216
BIBLIOGRAPHY . FO S A PURTANE ) MUTVRE PR TUU 219
Appendix A: UTS HREC Ethics Approval...........cccccoieeeiiieriieeienieeseieeeceeeseeene 228
Appendix B: Participant Codes and Description of Web system project ................ 229
Appendix C: Web Projects DeSCription .............cceecvieeeieereeeseenienieeeseeeeseeseeeneeens 23
Appendix D: Questionnaire for Phase TWo .........cccooviiiiiiiiiniiececeeceeee 238
Appendix E: Questionnaire for Phase Three..........iimimiorionssisismmssssosssssssssss 248
List of Tables
Table 1: Research objectives, research questions and research strategies ...................... 58
Table 2: Research objectives, research questions and research strategies for Phase Two
.......................................................................................................................... 77
Table 3: Characteristics of the domain which affect or are affected by the
development/introduction of a Web System ... ... iiuiimsininmimmiimeiive: 81
Table 4 (revised from Table 3): Taxonomy of characteristics of the domain................ 91
Table 5: Characteristics of Web systems and the corresponding iSsues ..........cccoeeeueees 113
Table 6: Phase Two’s research objectives, research questions and the corresponding
duestions oM e (IISHORBAIE. ... ouverin ik asissiesbirissmisssdsssininissnions ssnrss 12
Table 7, Rovised TAcOm e OF WaREE L1 it ity st it ot bty 159
Table 8: Research objectives, research questions and research strategies for Phase Three
........................................................................................................................ 168
List of Figures
Figure 1: Domain of context, domain of mutual influence, domain of effect................. 85
Figure 2: An extract from Table 4...........ccooooiiiiiiiiiiieie e 106
Figure 3: Taxonomy of issues in web systems development..............cccoovuiinicniinncene 115
Figure 4: Conceptual model of issue resolution process..........ccoeveevveereenicrieeienecnnee. 117
Figure 5: Insights on analysis conducted to validate the conceptual model of issue
TESOIULION PIOCESS ....ovviineieiieieeiie et eieeie e et e ettt e eeaeebe s e e e e s seessbe e e nensesneas 143
Figure 6: Revised conceptual model ............cccoooiiiiiiiiiiniiiiiee e 148
Figure 7a, b, ¢ and d: Role of knowledge in the issue resolution process........c...c........ 152




Abstract

In Web systems development, the business environment and business processes
underpin the identification of system needs, and these environment and processes are
also in turn fundamentally changed by the introduction and evolution of Web systems.
The web systems can be volatile as they comprise a complex set of inter-dependencies
with various business and system domain characteristics. Web systems fall into the
class of applications where the scope of the system under development cannot be

clearly defined in the early stages of project.

This thesis presents a qualitative study of Web systems development processes by first
conducting an investigation of these inter-dependencies and in particular the impacts
that a Web system can have on its environment. From the identification of these inter-
dependencies and their impacts, it was found that a key mechanism in supporting Web
systems development is the identification and subsequent resolution of “issues”. An
1issue 1s defined as a problem or a concern that Web developers face that can directly
impact on cost, schedule and scope. The resolution of these issues plays a crucial role in
supporting the clarification of system scope throughout development. This thesis further
describes a comprehensive investigation of issue resolution processes as well as
presents a taxonomy of issues and a novel issue resolution process model. This
phenomenon is explored by qualitatively analysing issue handling and resolution data

from industry practitioners.

Findings suggest that both tacit and explicit knowledge play an important role in
resolving issues and that the capturing and sharing of knowledge is a challenging task.
The research further investigates the role of knowledge and knowledge transformation
in issue resolution processes. The initial issue resolution process model was validated
by conducting in-depth interviews with industry practitioners that resulted in revising
the process model based on the state of the practice. The findings presented in this
thesis provide valuable empirical results about the challenges of the current practices in

Web systems development.
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