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ABSTRACT

High risks are involved as well as a large number of resources are required to
construct the software development processes from scratch. Most of the software
development companies follow ad-hoc approaches in informal ways to tailor an
existing software development process according to their requirements. Instead of
devising new tailoring strategies, these approaches describe and compare the similar
tailoring operations at very superficial level and mainly focus on the large sized

software development companies.

In this regard, very limited attention has been paid on the software development
process tailoring in small and medium sized software development companies
according to the agile based methodologies. Lightweight agile based methodologies
and software process tailoring are preferred practices in these companies. Such
companies due to resources constraints are unable to create new processes or follow
traditional heavyweight approaches of software development. Despite the importance
of process tailoring, very limited research has been carried out in this area which
arises the need of a formal and systematic process tailoring approach for these small

and medium sized software development companies.

This research addresses this issue and presents a framework for software
development process tailoring in such small and medium sized software development
companies. The present study is based on the project and project’s client factors such
that it analyzes the client’s perspective, project’s behavior and various states of the
projects, and proposes the process tailoring operations, activities and strategies. Both
qualitative and quantitative research methodologies have been followed to validate
and complete this study. The results show that present study provides a lightweight
approach to tailor the software development processes and activities in small and

medium sized software development companies that apply agile based methodologies.
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ABSTRAK

Risiko yang tinggi, begitu juga dengan sumber yang banyak akan diperlukan untuk
menstrukturkan proses-proses pembangunan perisian daripada awal. Kebanyakkan
syarikat pembangunan perisian menggunakan pendekatan informal yang segera untuk
selari dengan proses pembangunan perisian sedia ada dan mengikut keperluan
mereka. Dalam pada memulakan strategi yang baru, pendekatan segera ini
memperlihatkan operasi yang hendak disamakan hanya pada peringkat luaran sahaja

dan fokusnya hanyalah syarikat pembangunan perisian yang besar.

Oleh itu, didapati hanya sedikit perhatian diberikan kepada proses penyesuaian
pembangunan perisian dalam metodologi berasaskan perubahan ini oleh syarikat
pembangunan perisian yang bersaiz kecil dan sederhana. Metodologi berasaskan
perubahan yang ringkas dan penyesuaian proses perisian selalunya menjadi pilihan
syarikat jenis ini. Dek kerana kekangan sumber, syarikat kecil dan sederhana ini tidak
dapat membina proses-proses baru pembangunan sesuatu perisian, walaupun
mengikut pendekatan tradisional yang kompleks. Disamping pentingnya penyesuaian
proses, tidak banyak kajian yang dijalankan dalam bidang ini bagi meningkatkan
keperluan kepada penyesuaian proses yang sistematik dan formal untuk syarikat

pembangunan perisian yang bersaiz kecil dan sederhana ini.

Kajian ini membincang dan membentangkan satu kerangka proses penyesuaian
pembangunan perisian syarikat bersaiz kecil dan sederhana. Kajian ini berdasarkan
kepada projek dan faktor pelanggan projek itu, jadi analisa adalah berkaitan dengan
perspektif pelanggan, perlakuan projek dan peringkat-peringkat projek serta tujuan
operasi penyesuaian proses, aktiviti dan juga strateginya. Kedua-dua metodologi
kualitatif dan kuantitatif digunakan untuk mengesah dan menyempurnakan kajian ini.
Hasil kajian menunjukkan pendekatan segera telah digunakan untuk menyesuaikan
proses dan aktiviti pembangunan perisian dalam syarikat yang bersaiz kecil dan
sederhana yang menggunapakai metodologi perubahan.

viii



In compliance with the terms of the Copyright Act 1987 and the IP Policy of the
university, the copyright of this thesis has been reassigned by the author to the legal
entity of the university,

Institute of Technology PETRONAS Sdn Bhd.

Due acknowledgement shall always be made of the use of any material
contained in, or derived from, this thesis.

© Rehan Akbar, 2012
Institute of Technology PETRONAS Sdn Bhd
All rights reserved.



TABLE OF CONTENTS

DEDICATION. ... e e e e e, %
ACKNOWLEDGEMENTS. ... e, vi
AB ST RACT .. e vii
AB ST R AK . e viii
Chapter
1. INTRODUCTION. ....ciiiiiiii i e e 1
1.1 Software Development Process Tailoring...................... 1
1.2 Current Software Development Trends......................... 3
1.3 Need For Process Tailoring...............c.ooooeiiiiiiiiiiienn, 6
1.4 Client Factor in Agile Based Software Development
PrOJeCtS. o e, 7
1.5 Research Problem.............ccoviiiiiiiiiiiiiiieeeen, 9
1.6 Research QUESLIONS...... ..., 11
1.7 Research Objectives..........oovviiiiiiiiiiiiiii, 11
1.8 MOBIVALION. ..ttt ettt et ettt et e e e e e e e aeneneas 12
1.9 SUMMATY. ...t e 13
1.10  Organization of ThesiS........cc.coovviiiiiiiiiiiiiiiiiin 13
2. REVIEW OF LITERATURE. ..o 15
2.1 Background. ..o 15

2.2 Effect of GSD on Software Development Practices........... 16

2.2.1  Issues Related to Project Outsourcing................ 17

2.2.2 A Paradigm Shift in Software Development......... 20
2.3 Migration to Agile Based Methodologies....................... 20

2.3.1 Application Domain of Agile Methods............... 23



3.

2.4

2.5

2.6

2.7

2.8

2.3.2 Agile and People Factor.................cooeiiiinn,
2.3.3 Team Roles in Agile Based Projects...................
Risks in Software Development Projects.......................
2.4.1 The Role of Project Manager in Risk Management
Software Development Processes — Improvement and
Management. ......o.uveeie e
Software Process Tailoring — An Emerging Approach.......
2.6.1 Problems and Limitations..............................
2.6.2 Prominent Works on Process Tailoring................
Software Development Practices in Small and Medium
Sized CompPanIes.........ovvviiiiiiii i,

SUMMATY. ...t

RESEARCH METHODOLOGY ......cccoiiiiiiiiiiiiiii,

3.1
3.2
3.3
3.4

3.5
3.6

3.7

Research Design..........ovvviiiiiiiiiiiiiiii e
Software Engineering Research...................c..c.col.
Research Methodologies..............ccoooiiiiiiiiiiiin.
Selection of Research Methodology..............ccoeoiiviniiine
3.4.1 Selected Research Method for Framework
Formulation...............coooiiiiiii
3.4.1.1 Review of Literature........................
3412 INterVIEWS......oviuiiiiiiniiiiaiaieanannn.
3.42 Selected Research Method for Framework
Validation. ..o
3421 CaseStudy.......oooevviiiiiiiiiiiiniiniinnn.
3.4.2.2  Questionnaire.............cceeevveenneennn...
Conformance Testing.........c.evveieiiiiiiiiiiiiiieaieennn,
Reporting Case Study.........oooviiiiiiiiiiiiiiia
3.6.1 Reporting Structure............cccovviiiiiiiiiiinnann.
3.6.2  Writing of Case Study Report..........................

Xi

24
25
26
28

29
34
34
35

39
43

46
46
48
49
50

51
51
51

52
53
65
65
66
66
67
68



4. PROCESS TAILORING FRAMEWORK..........cooiiiiiiiia

4.1 Introduction............oooiiiiiiii i
4.2 Framework Development.................coooviiiiiiin.n.
4.2.1 Critical Success Factors in Agile Based
PrOJECES. ..ttt
4.2.2 Client’s Perspective........cccoovvevieeeeieeeiieenns
4.2.3 Key Processes in Projects Following Agile
MethodS.......ooviiiiiii
4.2.4 Behavior of Software Development Projects....
4241 Risks in Software Development
Projects.......ccovviiiiiiiiiiiien,
4.2.4.2 Problems/Risks Classification.........
4.2.5 Project Life Span Elements........................
4.2.6 Software Process Tailoring Operations..........
4.3 Verification of Framework Elements..........................
4.3.1 Findings of Interviews...............c.ccovinnnne
4.4 Process Tailoring Framework........................oon
4.5 SUMMATY . ..o e
5. CASE STUDY — Luuiiiiii e
5.1 Understanding Project Client.............ccoooiiiiiiiinin...
5.11 Client’s Composite Structure.....................
5111 Analysis of Client’s Composite
Structure........ccooeiiiiiiiiii
5112 Summary of Client’s Composite
Structure........oovviiiiiiiiiii,
51.2 Client’s Interaction Overview......................
5.1.2.1 Analysis of Client’s Interaction.......
5.1.2.2 Summary of Client’s Interaction......
5.2 Role of Client’s Perspective ..........ccooviviiiiiiiinninnnnnn.
521 Analysis of Client’s Perspective..................

Xii

69
69
71

72
73

75
78

79
80
83
95
97
98
99
101

102
102
102

104

105
107
108
110
111
113



5.2.2

5.3 Behavior of Software Development Project — Project

Summary of Client’s Perspective.................

States Meta-model.......cooooieiiiiii

531 Analysis of Project States................coceeen.
53.1.1 Impact of Problem Classes and

Client’s Perspective on Project

States. . ..ovueiiii

532 Behavior of Project States.........................
5.3.21 Takeoff State............c.coevvennnnnnn.

5.3.22 Running State...............c.ceene..

5323 HangupState..............ooeeninnnn.

53.24 Landing State..............cceeevinnnnns

5.3.3 Analysis of Problem Classes Existence..........
5.34 Summary of Project Behavior and States.........
5.4 Process Tailoring Framework......................oooenl.
5.4.1 Resource Management.....................oooeie.
542 Communication, Interaction and Coordination.
5.4.3 Requirement Management.........................
5.4.4 Analysis of Process Tailoring.....................
545 Summary of Process Tailoring....................
55 Overall Analysis of Case Study-I.................ccovevnenn.
55.1 Understanding the Client...........................
5.5.2 Requirement Management Process...............
553 Communication, Interaction and Coordination.
554 Resource Management...................oeenn
555 Project Management.................cevevininnnne.

5.6 Summary

CASE STUDY - 11

6.1 Understanding Project Client................ccovviiiiiinnnn,

6.1.1

Client’s Composite Structure.....................

Xiii

114

117
119

119
122
123
124
125
126
127
129
130
135
136
137
139
140
141
143
143
143
144
145
145

147
147
147



6.2

6.3

6.1.1.1 Analysis of Client’s Composite
Structure........ooevieiiiiiiiiiine,

6.1.1.2 Summary of Client’s Composite
Structure.........cooeiiiiiiiiii

6.1.2 Client’s Interaction Overview.....................
6.1.2.1  Analysis of Client’s Interaction......

6.1.2.2 Summary of Client’s
Interaction...........ccooeevieiiiiininn..

Role of Client’s Perspective..........ccooeviiiiiiiiinniinnnnn.

6.2.1 Client’s Dissatisfaction Analysis in Project ‘C’
6.2.2 Analysis of Client’s Perspective..................
6.2.3 Summary of Client’s Perspective..................

Behavior of Software Development Project and Project
States Meta-model..............oooii
6.3.1 Analysis of Project ‘B’ States.....................
6.3.1.1 Impact of Problem Classes on

Project ‘B’ States........................

6.3.1.2 Impact of Client’s Perspective on

Project ‘B’ States........................

6.3.2 Analysis of Project ‘C” States.....................
6.3.2.1 Impact of Problem Classes on

Project ‘C” States..........c.ccovvunenen

6.3.2.2 Impact of Client’s Perspective on

Project ‘C” States..............oeeeenn.

6.3.3 Behavior of Project States..........................
6.3.3.1 Takeoff State.................c.oenene.

6.3.3.2 Running State...........................

6.3.3.3 HangupState.................coeennn

6.3.3.4 Landing State.....................oueel

6.3.4 Analysis of Problem Classes Existence..........
6.3.5 Summary of Project Behavior and States.......

Xiv

148

149
150
151

152
155
157
159
160

160
164

164

165
166

166

167
168
168
170
172
174
176
177



6.4

6.5
6.6

6.7
6.8

6.9
6.10
6.11

6.12
6.13

6.14
6.15

Process Tailoring Framework........................ooonee.

6.4.1 Resource Management.................ccocvvenne.
6.4.2 Communication, Interaction and Coordination.
6.4.3 Requirement Management.........................

6.4.4 Analysis of Process Tailoring in Project ‘B’....
6.4.5 Summary of Process Tailoring in Project ‘B’...
Overall Analysis of Project ‘B’ in Case Study-II............
Analysis of Process Tailoring in Project ‘C’..................
6.6.1 Summary of Process Tailoring in Project ‘C’...
Overall Analysis of Project ‘C’ in Case Study-II............
Combined Analysis of Project ‘B’ and Project ‘C’..........

6.8.1 Understanding the Client...........................

6.8.2 Requirement Management Process...............
6.8.3 Communication, Interaction and Coordination.
6.8.4 Resource Management.....................ceenie
6.8.5 Project Management................cceevvennnnnnn

Cross Case ANalysiS..... ..o
Common Findings of Case Study I & II.......................

Findings of Questionnaire Method.............................
6.11.1 Data Collection...........cccooiiiiiiiiiiiiin
6.11.2 Response Analysis..........ccovveiiiiininninnn.
6.11.3 Empirical Findings.................cocooii.
Process Tailoring Scales.............ccccovviiiiiiiiiininn..
Process Tailoring Schema...................coooiiiiiiin,
6.13.1 Tailoring During Takeoff State...................
6.13.2 Tailoring During Running State..................
6.13.3 Tailoring During Landing State...................

6.13.4 Tailoring During Hang up State..................

Process Tailoring Framework Guidelines.....................

XV

178
183
184
186
188
190
190
191
192
193
194
195
195
196
196
197
197
201
202
202
203
204
206
208
209
209
210
210
211
212



7. RESULTS AND DISCUSSION.....c.oiiiiiiiiiiiieeea

8.

7.1 Results in Software Engineering...............cc...ooevvnnnnnn.
7.2 Client’s Perspective as Critical Factor in Small and
Medium Sized Companies...........c.ocevrieeeirinninnannnnns
7.2.1 Quantitative Findings on Client’s Perspective

as Success Factor.............coooeiiiiiiiin
7.3 Key Process for Software Development Process Tailoring.
7.4 Behavior of Software Projects in Small and Medium
Sized CoOMPANIeS. ......oviiiii e

7.4.1 Flow and Behavior of Software Projects States..
7.4.2 Quantitative Findings on Problem Existence

and Project States...........ccooevviiiiiiininiinnnn..

7.5 Software Development Process Tailoring.....................
7.5.1  Quantitative Findings on Process Tailoring........
7.5.2  Lightweight Processes and Activities for
Software Development.................ccceevennenn...

7.6 Conformance to Agile Manifesto....................ccoeueene.
7.7 Comparison With Existing Work...................o.oooene.
7.7.1  Similarities and Difference in Implementation

and Conduct..........c..ooiiiiiiiiiiii
7.7.2 Improvements and Enhancements of Present

StUAY. .o
7.7.3  Suitability For Small and Medium Sized
COMPANIES. .. .vteneteeeie e eieeaaenn,

7.8 SUMMATY . ..o e
CONCLUSION . ..o,
8.1 Summary of Results..........coooiiiiiiiiiiie
8.2 Application of Present Study.................cooiiiiii,
8.3 Contribution of Research....................ooo,

8.3.1  Achieving Research Objectives and Satisfying

XVi

214
214

215

217
219

220
223

224
226
231

233
234
237

238

239

241
242

243
243
245
246



Research Questions...............coooiiiiiiiinnn...

8.4 Impact of Framework on Case Study Projects................
8.5 Future Work........ooooiiii
REFERENCES. ... e,
PUBLICATIONS. ..o e e
APPENDIX A: Validity Certificate of Company...........c..cco.......
APPENDIX B: Derivation of Key Processes.........cccceeervarennnnn.
APPENDIX C:  Structured Interview QUEStiONS.........cceevvrvennens

APPENDIX D:

APPENDIX E:

APPENDIX F:

APPENDIX G:

APPENDIX H:
APPENDIX I:
APPENDIX J:
APPENDIX K:
APPENDIX L:

Key Process Scenarios of Client’s Perspective of
Case StUdy — L.cveeeeieeecec e,
Project Behavior and States Factors of Case

Key Process Scenarios of Client’s Perspective of
Case Study — H...ooveieeeeecceec e
Project Behavior and States Factors of Case
SUAY — Tl
Demographic Information..............ccccccoeeveieennnns
Sample QUEeSLIONNAITe..........ccccvevieeieiecie e
Process Tailoring Schema...........cccocoovvininnnnns
Calculation of Repetition Factor...........c.............

Framework Implementation Guidelines...............

Xvii

249
252
253
255
269
270
271
272

273

280

287

301
313
314
319
320
321



Table 2.1:
Table 2.2:

Table 2.3:
Table 3.1:
Table 3.2:
Table 3.3:
Table 3.4:
Table 3.5:
Table 3.6:
Table 3.7:
Table 3.8:
Table 4.1:
Table 4.2:
Table 4.3:
Table 4.4:
Table 4.5:
Table 4.6:
Table 4.7:
Table 5.1:
Table 5.2:
Table 5.3:
Table 5.4:
Table 5.5:
Table 5.6:
Table 5.7:

LIST OF TABLES

Relationship Between Culture and Control Mechanism........... 18

Fundamental Differences Between Traditional and Agile

MEhOOS. ... 21
Analysis of Agility Assessment Models...................c.oooee 41
Research Methods in Software Engineering......................... 48
Overview of Research Methodology Characteristics............... 50
Project Attributes. ... 58
Project Teams Details.................ccoiviiiiiiviiisivieieieieee. D8
Organization of Cases/Projects..........c.ccoevveviiiiiiiiiininnen. 60
Observational Elements of Each Component........................ 61
Different Approaches of Observations............................... 62
Four Written Forms of Case Study............c.coooviiiiiiiinin 67
Problem Classification..............cooviiiiiiiiiiiiiiiiiieeeee 81
Summary of Project Lifecycle Phases - I..................cooeeeni 87
Summary of Project Lifecycle Phases - Il........cccccovniiiennnnnn, 88
Process Tailoring Operations. ............ocooivviiiiiiiiiiineianns 96
Process Tailoring Operations Description........................... 96
Information of EXperts...........coovvviiiiiiiiieeee 97
Findings of INterviews. ..o 98
Observations of Client’s Composite Structure-I.................... 103
Observations of Client’s Interaction-l................................ 107
Client’s Perspective Analysis..........cooeviiiiiiiiiiiiiiniiniinnennn. 111
States of Project ‘A’ .. ..o 117
Major Milestones Released in Project ‘A’..............ccevinnnnn.. 131
Selected Tailoring Activities in All Projects........................ 133
Tailoring Activities Performed in Project ‘A’................c.o.. 134

XViii



Table 5.8:
Table 6.1:
Table 6.2:
Table 6.3:
Table 6.4:
Table 6.5:
Table 6.6:
Table 6.7:
Table 6.8:
Table 6.9:

Table 6.10:
Table 6.11:
Table 6.12:
Table 6.13:
Table 6.14:
Table 6.15:

Table 7.1:
Table 7.2:
Table 7.3:
Table 7.4:
Table 7.5:
Table 7.6:
Table 7.7:
Table 7.8:
Table 7.9:

Table 7.10:
Table 7.11:
Table 7.12:
Table 7.13:
Table 7.14:
Table 7.15:

Overall Process Tailoring Performed in Project ‘A’............... 139
Observations of Client’s Composite Structure-Il................... 148
Observations of Client’s Interaction-1l............................... 150
Client’s Perspective Analysis of Projects-I1......................... 156
Project ‘B’ States AnalysiS.........ooovviiiiiiiiiiiiiiiiiiiiiianan, 161
Project ‘C’ States AnalysiS.........ooviviiiiiiiiiiiiiiiieein, 162
Major Milestones Released in Project ‘B’.............cccovvvnnine. 178
Major Milestones Released in Project ‘C’............cceevvninnnn.. 179
Tailoring Performed in Project ‘B’...........ccooiviiiiiiiiinss 180
Tailoring Performed in Project ‘C’.........coooiiiiiiiiiiiiin 181
Overall Process Tailoring in Project ‘B’..........cccooeviiiiiinn, 188
Overall Process Tailoring in Project ‘C’.........cccveiiiviiiiniinnnns 191
Cross Case ANalysSiS........oooiuiiniii i 198
Quantitative Results of Main Components.............ccccceevvevveenen.. 204
Sub-components Results.............oevviiiiiii 205
Process Tailoring Scales...........cooviiiiiiiiiiiiiiiiiiiieea, 206
Client’s Perspective Summary of Results............................ 215
Client’s Response ASSESSMENt..........ouiuiririniniiiiininiininns 217
Client Factor ASSESSMENT. .....ouvneieiiie e 218
Client-Process ASSESSMENT. ........ovveiriieieieeeieeeeeeane 218
Client’s Perspective ASSESSMENt.........cooviiiiiiiiiiiiiiiiennann, 219
Key Processes in Process Tailoring.............c....cooviiiiinnn, 220
Project Behavioral States Summary of Results..................... 221
Problem Existence ASSESSMENT.........cccovvvriiiiiiiiiiiainennns 224
Project States and Response Assessment...............c.ceevenen.n. 225
Process Tailoring Summary of Results............................. 227
Process Tailoring Activities AssessSment.................ccoeeveuenn. 231
Process Tailoring Scales Assessment.............cccoevvvvieennnnn, 232
Process Tailoring Approach Assessment..............cceeeevenennnn. 233
Process Tailoring of Agile Methods Assessment........................ 233
Comparison of Results with Existing Work......................... 237

XiX



Figure 1.1:
Figure 1.2:
Figure 2.1:
Figure 2.2:
Figure 2.3:
Figure 2.4:
Figure 3.1:
Figure 3.2:
Figure 3.3:
Figure 3.4:
Figure 3.5:
Figure 4.1:
Figure 4.2:
Figure 4.3:
Figure 4.4:
Figure 4.5:
Figure 4.6:
Figure 4.7:
Figure 4.8:
Figure 4.9:

Figure 4.10:
Figure 4.11:
Figure 4.12:
Figure 4.13:
Figure 4.14:
Figure 4.15:
Figure 4.16:

LIST OF FIGURES

GSD ENVIFONMENT. ..ot 4

Process Talloring in GSD.........oooiiiiiii i 7

Research Model........ ... 18
Conceptual Model.............ooiii 19
The Structure of Risks in Software Development Project....... 27
Structure of Process Oriented Organization........................ 30
Research Methodology..........ccoooiiiiiiii 47
Selected Research Methodologies................cooceiiiiin.l 51
Case StUdY DeSigN.......viviniireiiet e 54
Embedded Case Study........ccooovviiiiiiiiiiiiiiiiiieieene 95
Case Study Reporting Structures.............ccoeveiviiiininnenn... 66
Software Process Meta-model................ccoeiiiiiiiininnn. 70
Three Main Players in GSD............cooiiiiiiiiiiiiiiiiie 73
Client as Critical Success Factor in Project......................... 73
Client’s Perspective Factor of Client........................oon 75
KEY ProCeSS AIBaS. .....uiiieitti et 77
Behavioral Aspect of Project............ccooeviiiiiiiiiiiiinn. 79
Software ProjeCct RISKS..........oooiiiiii e 82
Project Behavior Characteristic Element........................... 83
Project Life Span..........cooviiiiii e 85
Four Phases of Project Lifecycle.................coooiviiiiinnnl. 86
Software Project States...........ccoovviiiiiiiiii e 90
Project States Execution FIOW.................cocoiiiiiiiinnnt. 93
Software Project States Meta-model.............................. 94
Sub-states of Takeoff State..............ccooeiiiiiiiiii. 94
Sub-states of Running State.................ocooiiiiiiiine. 94
Sub-states of Landing State................cooooiiiiiiiiiiiiin. 95



Figure 4.17:
Figure 4.18:
Figure 4.19:
Figure 5.1:
Figure 5.2:
Figure 5.3:
Figure 5.4:
Figure 5.5:
Figure 5.6:
Figure 5.7:
Figure 6.1:
Figure 6.2:
Figure 6.3:
Figure 6.4:
Figure 7.1:
Figure 7.2:
Figure 7.3:
Figure 7.4:
Figure 7.5:
Figure 7.6:

Sub-states of Hang up State..............ccooiiiiiiiiiiiinn, 95

Elements of Project Behavior.................cocooiiiiiiiiiin... 95

Process Tailoring Framework..............c.ooiiiiiiiiiinnnnn. 100
Client’s Composite Structure...........oevvveiiiiieiienninniannnnn 106
Client’s Interaction OVerview..........coeeeiiiiiiiiniieiiineeann.. 109
Practicing Client’s Perspective......cooeoviiviniiiiniiniininnannn.. 115
Cross Section VIBW.......vueieiii e, 116
Swing State Variation.............ooviiiiiiiii 121
Hang up State Overlapping...........ccccoeiiiiiiiiin, 121
Hang up State Variation..................coooiiiiiiiiiiiiia, 122
Client’s Interaction Sequence-l..............c.oooviiiiiiiiiin.n. 153
Client’s Interaction Sequence-Il......................oooinl. 154
Client’s Perspective MOdEl...........cccooviriiiiiiiicee e 167
Stepwise Framework Guidelines for Process Tailoring............ 211
Problem Class Existence in Each Project........................... 222
Duration of Project States in Each Project.......................... 223
Process Tailoring in Each Project.................cooviiiiiinnnn. 228
State wise Process Tailoring............cccooeviviiiiiiiiiiniennn, 229
Key Process wise Process Tailoring................cooeviinnnnn. 229
Overall Process Tailoring in Projects................oovveviinnnn.. 230

XXi



LIST OF ABBREVIATIONS

CEO Chief Executive Officer

CRC Class Responsibility Collaboration
CTO Chief Technical Officer

Dev Developer

GSD Global Software Development
PM Project Manager

QA Quality Assurance

RDP Rule Description Practices

Team Lead  Team Leader
Tech Lead Technical Leader

xXxii



CHAPTER 1

INTRODUCTION

Overview

This chapter presents an overview of the software development process tailoring and
its need in small and medium sized software development companies following agile
based processes and practices, and role of client and client’s perspective in software
development process in context of Global Software Development (GSD). It also
explains GSD and its influences on software development processes and trends.
Further, it highlights the research problem and presents the research questions
addressed by this thesis as well as research objectives that have been achieved.

Finally, this chapter describes the organization of the chapters of this thesis.

1.1. Software Development Process Tailoring

Software development process tailoring is the activity of customizing or adapting a
software development process. As defined by [1], “Software development process is
the collection of all processes and activities carried out during the entire lifecycle of a
software product”. Software development companies adapt these processes and
activities of software development according to their own requirements. According to
[2], software process tailoring is “the act of adjusting the definitions and/or
particularizing the terms of a general process description to derive a description
applicable to an alternate (less general) environment”, for example, tailoring the
requirement management practices for small projects by adding necessary activities,

deleting unnecessary activities, and merging or splitting the activities.

Constructing or redesigning a software development process from scratch is risky,

inefficient, resource intensive and involves overheads [3], [4], [5]. Tailoring an
1



existing software development process improves its performance and quality of the
software product, minimizes risks and reduces the effort [4]. A good software
development process improves the quality of the software product and brings stability
in the progress of the project. Therefore, the software development process tailoring is
an important practice to regenerate processes, and redefine and reuse existing

processes.

Software development process tailoring can be carried out at two different levels
such as organizational level and project level [6]. Complete understanding of
organizational standards, procedures and project requirements is necessary to tailor a

software development process at each level.

At project level, software development process tailoring activity requires
complete understanding of the project, characteristics of the project and requirements
of the project as well as understanding of the process to be tailored and expected
regenerated process. Highly applicable skills of project manager are required for good
process tailoring as required by the project and company. The consequences of bad

process tailoring have been reported as follows [6]:

i.  The project budget, development time, and software quality are greatly
affected by bad processes.

ii. Bad process tailoring may include unnecessary activities in the software
process that can lead to an increase in cost, wastage of time and omission of
necessary activities.

iii. Bad process tailoring can produce a process that does not meet the

organizational or international standards.

The main impact of bad process tailoring may appear on the quality of the
software development process and software product. Therefore, software process
tailoring is a challenging task for the project managers and software development

companies.



1.2. Current Software Development Trends

With the advent of Global Software Development (GSD), there has been a rapid
change in the overall software development practices since 2000 [7]. Globalization
has connected the nations, their societies, and public and private sectors with each
other in all aspects [7]. As a result, project outsourcing and distributed software
development begin to be the most preferred practice during the recent years. These
outsourced businesses are largely managed by offshore companies mostly operating in

developing countries.

A number of factors such as cheap but competent and skilled resources, quick
releases and deliverables, and launching products early in the market to meet the
competitors have been reported as major factors behind the decisions of outsourcing
projects to such offshore companies [7], [8]. According to an estimate, software

industry generates 50% - 70% revenue from project outsourcing [8].

A general GSD environment is shown in Fig. 1.1 [9]. The owner of the project
referred to as project client being in USA interacts with the offshore teams located at
India and China following the processes required for requirement management,
project management, change management, product release plans, and quality
assurance. However, software development teams can be located in one country

instead of different countries.
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The availability of low cost but skilled resources, information sharing, global
markets and new ways of software development as a result of GSD [7] has made
software development much faster. In order to meet the market competitors, clients
need implementation of new requirements and modifications in existing software
products without any delay, early completion of working code as well as quick
releases of their products. Under such circumstances, clients have been more
demanding and have set high expectations from the offshore software development

teams.

There has also been observed a clear shift from traditional heavyweight software
development approaches to the lightweight agile based methodologies [10]. Unlike
large companies, small and medium sized software development companies have the

human, technical, financial and infrastructural resources limitations such that these



companies are unable to follow the traditional heavyweight approaches of software
development and process standardization [11] such as CMMI [12], ISO [13], Six
Sigma [14], and Lean Development [15]. The definition and size of these small and
medium sized software development companies vary from country to country as
reported by [16], [17], [18], [19], [20], [21].

Despite that CMMI and agile methodologies belong to two different schools of
thought, both approaches present good practices for software development. Most of
the misconceptions by agile followers about CMMI model belong to the CMM which
is less flexible than the CMMI. Similarly, agile manifesto has been used by the agile
followers as a reference to justify that processes are not necessary for the software
development. The misconceptions about both approaches have been arisen due to the
lack of correct information about their practices and their use which are based on the
personal experiences [22]. CMMI describes what to do [23], whereas agile based
methodologies describe how to do by providing lightweight practices for software
development. In a sense, both agile based methodologies and CMMI can complement

each other and both should be embraced by the software development industry [22].

It is a common practice for small and medium sized software development
companies to follow lightweight agile based methodologies due to various factors
such as short iterations, delivery of the software products in short time,
accommaodating changes quickly, minimum processes, high team interaction, dynamic
prioritization, as well as their support to GSD [24], [25], [26], [27]. Agile based
software development has also a strong and direct positive relation with the processes
and project’s outcome [27]. The support of agile based methodologies to meet the
expectations of client, close interaction between client and software development
team, accommodating changing requirements, short and quick releases, and iterations,
and working code are the reasons for which small and medium sized companies prefer

these methodologies.



1.3. Need for Process Tailoring

It is almost impossible to find identical projects or processes [4]. In fact, two
companies are different from each other, two projects within the same company may
also be different as well as a process applicable for one project may not be suitable for
others [6].

Processes can be defined in two ways either by constructing a new one or
customizing or adapting an existing process [28] according to the requirements of the
company and project. The software process tailoring is the most applicable practice in
small and medium sized software development companies which due to the limitation
of resources are unable to create or follow new processes. Unfortunately, limited
research has been carried out on software development process tailoring and most of

which has focused on large-sized software development companies [6].

Although, the need of tailoring agile based methodologies has been recognized
but existing literatures have not specified strategies for tailoring these methodologies
[5]. This has arisen the need for a framework for software process tailoring in small
and medium sized software development companies following agile based
methodologies. This research addresses this issue and presents a framework to tailor
the software development processes in small and medium sized software development

companies following agile based methodologies.

Fig. 1.2 shows the process tailoring phenomena in context of GSD. As a result of
GSD or offshore development, agile based methodologies got an overwhelming
response from the small and medium sized software development companies. These
companies follow agile based methodologies to meet the challenges of GSD. As
mentioned earlier, these companies due to limitations of resources tailor the existing
software development processes according to their requirements. Project managers are
involved directly in tailoring the process according to the requirements of their

projects.
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1.4. Client Factor In Agile Based Software Development Projects

Weak and inappropriate processes in small and medium sized software development
companies greatly affect the quality of the software product. A good software process

produces good quality software and enhances the software development productivity

[1].



Lower quality software products adversely affect the satisfaction level of the
client and may lead to the cancellation or termination of project without completion. It
has been reported that end of 85% of the software projects is failure while it has been
further estimated that 31.1% of the projects might have been cancelled without

completion [29].

The satisfaction of client has been considered very important in agile based
methodologies [30]. Client’s satisfaction is extremely important and significantly
affect the company’s reputation and business profile [31]. The agile based
methodologies have also emphasized on the client based software development and
have presented client as one of the most important and influential factor [10] such that
involvement of client is the key success factor in software projects [32]. Therefore,
small and medium sized companies consider client’s requirements, expectations and
satisfaction as important factors for the success of their projects which are preferred

and maintained intentionally or unintentionally throughout the project.

As opposed to traditional software development methodologies, the lightweight
agile based methodologies emphasize on the continuous involvement and close
collaboration of client throughout the project lifecycle [33]. According to a study, in
various process models, the role of client has been restricted to the requirement
engineering process [34]. As compared to other processes of software development, in
requirement engineering the role of client is mostly active. The success of agile
development is dependent on the active participation of the client in the development
process along with the software development team [10]. The importance of client has
already been realized by human resource and business management group. Their
business and operational strategies, and plans have also been modified accordingly
since years [35] whereas, understanding and practicing client’s perspective in
software development projects should also be realized [34].

The research work reported in this thesis has emphasized on understanding and
practicing the client’s perspective during software development and has formulated a

framework for software development process tailoring which tailors and derives the



processes and activities mostly preferred and required by the client in small and
medium sized software development companies. In order to meet the challenges of
GSD, realizing client and client’s perspective as an important part of software
development processes particularly in small and medium sized software development
companies is inevitable. Considering client as an important key factor, the proposed
framework provides a systematic approach for tailoring agile based software
development processes to derive lightweight processes and activities for software

development in small and medium sized software development companies.

1.5. Research Problem

The existing process tailoring approaches provide very superficial guidelines to tailor
a software development process. These approaches focus on first level tailoring which
is suitable for domains such as informatics, medical, aviation and defense instead of
tailoring at second level for specific project requirements [5]. These approaches are
not based on the detailed understanding of the project’s requirements, important
factors, and characteristics which makes them inapplicable to tailor the software
development processes of a specific software project.

Very limited work has been presented on tailoring software development
processes in the context of agile based processes [36]. The existing models and
frameworks on process tailoring are very general and mostly recommend similar
practices. They do not tailor a software process specifically on project and client
factors which have been considered as two most important and decisive elements of
agile based software development environments of small and medium sized software
development companies. There has been found a direct positive relation between
stakeholder satisfaction and processes and outcome of the project [27]. The client and
development team in agile based environments have been considered as the important
factors [37], [38], [39], [5], [10].

The existing approaches tailor a software development process before the

beginning of the project and follow that same tailored version of the process



throughout the project [5]. This tailored process may not fulfill the requirements of
the project at some later stage due to evolving software development practices and
changing requirements of the client in agile based software development projects.
Therefore, this arises the need to tailor the software development processes and their
activities during the project development or at some specific level of project to

accommodate the modifications in the processes or activities [5], [6].

One problem with existing process tailoring approaches is that most of them focus
on large software development companies and less attention has been given to small
and medium sized software development companies [6]. Therefore, the existing
models and frameworks do not fulfill the requirements of small and medium sized
software development companies following agile based methodologies. The major

issues related to the software process tailoring have been reported by [5] such as:

I.  The existing approaches do not take into account the effect of project
characteristics on process tailoring practices.

ii.  The limited work that is available on process tailoring is of very superficial
level. It does not address agile methodologies properly and mostly compares
them with the traditional approaches of software development.

iii.  Existing work presents general principles for selected methodologies instead
of elaborating process tailoring strategies.

iv.  The software development and project management people have no proper

guidelines and strategies to tailor a software process.
Such problems indicate that there is need of a systematic process tailoring

framework for small and medium sized software development companies to meet the

challenges faced by the projects [5], [6].
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1.6. Research Questions

The research problems addressed by this thesis have been summarized by the
following research questions:

RQ1. How would software development processes be tailored in small and medium
sized software development companies following agile based methodologies?

RQ2. What critical factors play an important role in software development process
tailoring in small and medium sized software development companies
following agile based methodologies?

RQ3. How important client and client’s perspective are for project success and
process tailoring?

RQ4. How would software development projects progress and behave in small and
medium sized software development companies following agile based
methodologies?

RQ5. How would lightweight software development processes and activities be
defined for small and medium sized software development companies?

The answers of these research questions will enable small and medium sized
software development companies to generate lightweight processes, activities and
practices for software development through process tailoring which will effectively

address the issues of software development processes of these companies.

1.7. Research Objectives
The objectives of this research study can be described as:

I.  To investigate the client factor and client’s perspective in small and medium
sized software development companies according to agile based
methodologies.

ii. To analyze the behavior of risks or problems faced by the projects and
classifying these risks into groups.

iii.  To investigate how the software development projects behave and respond to
various factors, issues and problems in small and medium sized software

11



development companies and presenting project’s behavioral execution flow
states.

iv.  To formulate a software development process tailoring framework for small
and medium sized software development companies according to agile based
methodologies.

v. To generate a process tailoring schema specifying the implementation details
of process tailoring operations.

1.8. Motivation

The significant motivation behind this study is addressing the issues of software
development processes being faced by small and medium sized software development
companies as consequences of GSD. The present study applies process tailoring
technique to address this issue. It makes this research work more important and
applied due to the limited research works presented in this regard and particularly in

context of small and medium sized software development companies.

Secondly, emphasizing on realization of client and client’s perspective as
dominant and critical factors in software development projects, and process tailoring
is another motivational factor which increases the novelty of the present study.

Thirdly, presenting a comprehensive case study of real projects in software
engineering research which lacks such case studies performed in real companies [6].
Fourthly, being both a professional project manager and an academic researcher
focusing on the real industry scenarios and practices and giving them attention and
recognition through published research papers following academic research

methodologies.
Formulating a process tailoring technique with the blend of real software industry

practices and existing research works is the real motivational factor behind this

research study which makes this research work more significant.

12



1.9. Summary

Global software development (GSD) has changed the overall software development
practices. Project outsourcing has been started and agile based methodologies have
got overwhelming response from software development companies particularly from
small and medium sized companies. Due to the limitations of resources these
companies instead of creating a new process from scratch prefer to tailor an existing

process according to their requirements.

In this regard, limited research works have been presented on software
development process tailoring and particularly on tailoring agile based methodologies.
The existing works provide superficial guidelines on process tailoring and do not
focus on small and medium sized companies which adopt agile based methodologies.
The present study addresses this issue and presents a process tailoring framework for
such small and medium sized software development companies to tailor their

processes.

Based on the research problem, the research questions have been formulated and
research objectives have been set. The significant importance of process tailoring
approach for agile based projects running in small and medium sized companies have
been regarded as main motivation to conduct and complete this research work.

1.10. Organization of Thesis

The remaining thesis has been organized into seven more chapters as follows:

Chapter 2 — Review of Literature — This chapter presents an analysis on the

existing research literatures that have been consulted during this research work.

Chapter 3 — Research Methodology — Next, the research methodology has been
described that has been followed to complete this study.

13



Chapter 4 — Process Tailoring Framework — In this chapter the complete process
of framework formulation has been presented and its various components have been

explained.

Chapter 5, 6 — Case Studies — The case studies and their findings have been
presented in both of these chapters. Chapter 6 additionally presents the findings of
survey questionnaires to validate and support the case study findings as well as
presents the comparative case (cross case) analysis of both case studies.

Chapter 7 — Results and Discussion — In this chapter the results of case study and
survey questionnaires have been summarized and discussed in accordance with

research questions of this study.
Chapter 8 — Conclusion — The summarized results, overall conclusion of the

research study aligned with research questions and objectives as well as future
research directions of the current study have been presented in this chapter.

14



CHAPTER 2

REVIEW OF LITERATURE

Overview

This chapter discusses the background study of Global Software Development (GSD),
its effect on software development practices as well as consequences in the form of
project outsourcing and migration to agile based methodologies. This chapter also
highlights the various aspects of agile based methodologies, risks involved in software
development projects, and software development process improvement and
management issues. Moreover, in the context of GSD, agile based methodologies and
issues related to the software development processes, this chapter presents an
overview of the software development process tailoring and limitations and issues
related to the existing approaches. Finally, this chapter presents the conclusion of the

whole background study.

2.1. Background

Since the 2000, the Global Software Development (GSD) had started affecting the
overall software development scenarios. The effects of GSD or IT globalization on
the IT industry had been more prominent since early twenty first century. The
evolutionary consequences of GSD had changed the existing software development
trends from traditional practices to the emerging new lightweight methodologies. The
traditional approaches of software development have been modified and reformed. On
one hand GSD has changed the software development practices while on the other
hand it has also affected the preferences and priorities of the software development

teams, software development companies and project clients.
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As a result of GSD, a new generation of software development processes and
practices such as agile based methodologies, project outsourcing, distributed software
development, process reusability and software process tailoring have been emerged.
Software process improvement, process management, project management, risk
management and process tailoring practices have become the most preferred areas of
software engineering research due to the widely being used agile based

methodologies.

Agile based methodologies and project outsourcing will be discussed in context of
GSD. A critical review on risk management, project management, process
improvement and process tailoring practices will also be presented. The existing
software process tailoring approaches, their issues, advantages and disadvantages

have been analyzed and discussed critically in detail.

The rapidly changing scenarios of software development will be comprehensively
highlighted whereas, a big picture of the current situation of the software development
industry particularly small and medium sized software development companies, their

related issues, priorities and practices have also been discussed.

2.2. Effect of GSD on Software Development Practices

GSD has brought major changes in the overall software development paradigms. It
has connected the world societies, economies and individuals on social, cultural and
technological fronts and has promoted project outsourcing to geographically
distributed offshore teams located in developing countries due to the factors such as
availability of skilled resources at low costs, meeting market competitions, full day
development due to time differences between different geographical zones, and
benefits in terms of launching a product early in the market [7]. However, a number
of issues have also been associated with GSD such as lack of effective
communication channels, interaction and coordination issues in case of distributed
work, delayed deadlines, loosing trust of the client as well as social and cultural
issues. Weak communication channel has been attributed as the basic reason of
project failures [40].
16



The traditional way of software development has also been changed from
centralized development to the geographically co-located distributed software
development teams. The projects have has been outsourced to some other local
company or offshore company by the project outsourcing company considered as
client in GSD environment [7]. The project outsourcing has been emerged as the most
preferred practice of software development companies and clients during recent years.
Similarly, project outsourcing has been presented as a strategy to standardize the
solutions and functionalities within an organization [41] whereas, the decision of
project outsourcing has been studied in relation to the stakeholders of the outsourced
project. The importance of project outsourcing decision has been highlighted in the
study. In addition to a number of benefits associated with the project outsourcing,
many issues faced by the outsourced projects have also been reported.

2.2.1. Issues Related to Project Outsourcing

There have been many problems associated with the projects that have been
outsourced to some other offshore companies or geographically distributed software
development teams. A number of problems have been faced by such geographically
distributed offshore teams. The various problems in project outsourcing namely
preparing and managing outsourcing contracts, demand supply and billing
management of the development team, documentation, process improvement, tools
and technologies for software development, project planning and management, social
cultural and communication issues, and motivation or morale of the offshore team
have been highlighted whereas, creativity in software development in terms of coding,
modeling, processes, and marketing has also been considered as the main problem of
outsourced projects, and suggestions on resolving such issues have also been
presented in [8]. The problems and their solutions have been reported as important in
effectively managing the outsourced projects and improvement in the overall team

performance.

In a work on risks associated with outsourced projects, the key risks have been

grouped into six broad categories based on vendor (outsource service provider
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company) specific and project client specific risks [31]. The identification of the risks
faced by the outsourced projects and proposing their solution has been made easy

with these risk categories.

Outsourcing project to offshore company or team belonging to different country
and culture has been identified as one of the key issues when both client and vendor
company are in different countries [42]. In this regard, a relation between culture and
control procedures in projects outsourced to offshore companies has been discussed.
Control has been defined as the organizational level strategy to manage the activities
of the team members according to a standard procedure to achieve the objectives. The
effects of factors such as behavior and project skills on formal and informal modes of
control have been identified. The relationship between various cultural parameters
and both formal and informal control modes following the research model as shown
in Fig. 2.1 have been derived as shown in Table in 2.1 [42]. The cross cultural issues
in projects outsourced to offshore teams have been found as important for the success

of the software development project.

Culture

Project
Performance

Control
modes

Fig. 2.1 Research Model [42]

Table 2.1 Relationship Between Culture and Control Mechanism [42]

Culture Dimensions | Formal modes control | Informal modes control
Outcome Behavior Self Clan

High Individualism N N

High Collectivism N N

Strong uncertainty N N

avoidance

Week uncertainty N N

avoidance

Large power distance N N

Small power distance N N
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Project managers controlling cultural issues in offshore project may overcome the
cultural barriers for making projects successful. To manage such distributed software
development projects, recommendations have been made to manage the distributed
software development project at infrastructure, planning, execution and organizational
level [43].

In addition, the communication, interaction and coordination issues in outsourced
projects have been reported as the main factors that affect the performance of the
offshore teams. In this regard, a conceptual model for outsourced offshore projects as
shown in Fig. 2.2 has been presented in which the role of performance parameters
such as effort, rework and elapsed time has been analyzed in software development
process, interaction and communication in outsourced software development projects
[44]. The communication and coordination processes have been significantly found as
the most important in projects outsourced to offshore companies while emphasis has
been given on keeping balanced communication between client and offshore

company.

Rework Reguirements Prvor Domain
Stage Volatility Experience

‘ Contract Type

Comemication & Co-ordinaton
Varinbles

Mumber of
Liaisions

Quality
Procesaes

No. of Incremental
Releases

Technleal
Procesees

Mo, of Project
Status Meetings

Project Skze Complexity

Fig. 2.2 Conceptual Model [44]
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2.2.2. A Paradigm Shift in Software Development

As a result of project outsourcing and GSD, there has been occurred a major shift
from traditional heavyweight approaches of software development to the lightweight
agile based methodologies. The global software development trends have been clearly
affected by this change as have been reported in a survey on the differences in

international software development practices [45].

A large number of small and medium size software development companies has
been appeared due to outsourcing projects to offshore companies most of which have
been working in countries such as India, Pakistan, Malaysia, and Singapore since past

many years.

In order to meet the consequences of GSD and requirements and expectations of
the offshore clients for developing and delivering the software quickly in short
iterations, agile based methodologies became the preferred choice of the software
development teams. Such methodologies due to their support to GSD got an
overwhelming response by the software development companies such that
conventional software development practices have been increasingly replaced [10].
Agile based methodologies or hybrid approaches of software development have
become the preferred choice of the software developers and companies.

2.3. Migration to Agile Based Methodologies

Software development methodologies have been evolving since years due to the
rapidly changing tools and technologies and requirements of the client. In such
rapidly changing scenarios, the lightweight agile based methodologies have been
considered as a new generation of processes during recent years [10]. The agile
models have been widely adopted due to their support to the offshore development in
terms of quick and early iterations, fast coding and delivery of product, less
documentation and adaptability to changing requirements.
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There exist two prominent schools of thought regarding agile based
methodologies such as supporters who consider code completion as the only
important deliverable, and critics who support and emphasize on documentation and
consider it necessary [46].

Many methodologies and processes claiming to be an agile method have been
introduced since past many years. As such, there has been formed an agile alliance in
a meeting in 2001 and agile manifesto comprising of twelve principles was presented
to standardize such methodologies and processes [46], [30]. Each process claiming to

be an agile have to have qualify these twelve principles of agile manifesto.

Migrating from traditional heavyweight software development approaches to
lightweight agile based methodologies has always been considered as challenging.
The extensive support and criticism on both methods has always increased the
problems and created confusion in perception, understanding and selection of suitable
method. A few of the fundamental characteristic differences between traditional
approaches and agile based methodologies following principles of agile manifesto
have been presented in Table 2.2 [10].

Table 2.2 Fundamental Differences Between Traditional and Agile Methods [10]

Factors Traditional Approaches Agile Methods
Software Development Process oriented People oriented
Project Management Style | Command and Control Leadership and Collaboration
Team Role Assignment Based on skill level of individual | Self organizing teams

team members
Communication Formal Informal
Client’s Role Important Critical
Process Model Waterfall, Spiral, Prototype Evolutionary approach
Project Lifecycle Based on tasks or activities ]Ic_%ased on software product
eatures

The software development approach has been found as the major difference
between both methodologies as shown in Table 2.2 such that, unlike traditional
approaches, agile methodologies follow practices adopted by the development team

members [47].

21



In a comparison of agile and traditional methods, the factors such as
organizational culture, process and project management, work appraisals, competent
teams, client and team relationship, processes, and various software development and
project management tools and techniques have been identified as the key issues in
migrating from traditional software development approaches to agile based
methodologies [10] whereas, agile methodologies have been found suitable for
projects where requirements change rapidly. The agile methods have been found
suitable for complex and rapidly changing projects based on exploratory problem
solving approaches, and team centered and collaborative development environments
[47]. Close collaboration between software development team, project manager and
project client have been characterized as the basic requirement of following agile
based methodologies. Unlike traditional approaches, the role of project manager in
projects following agile based methodologies has not been more than a leader,

facilitator, collaborator or coordinator [10], [48].

In order to clearly define the boundaries between traditional software engineering
practices and newly emerging methodologies, a guideline framework has been
presented to understand the relationship between these approaches [49]. The best
practices of traditional software engineering approaches, agile methodologies and
industry have been considered in the analysis. The analysis has been performed based
on the best practices, relationship of methodologies and projects, history of practices
of a methodology, similarities among various practices of different methodologies,
understanding of developers on these practices, and terminologies used in various
methodologies. It has been presented as an initial step towards making a reasoning
model for selection of suitable methodology for particular project. As opposed to [10],
the work presented by [49] finds the relationship between important software

engineering methodologies.

The selection of a suitable methodology for a particular software development
project has always been considered difficult because there have been found
limitations in all software development methodologies [50]. Based on the analysis of
prominent agile based methodologies such as Extreme Programming (XP) [51], [52],
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[53], [54], Unified Process [55], and Scrum [56], [57], the limited support of agile
methodologies to distributed development, contract management, reusability, large
projects and large teams have been reported [46]. Traditional software development
processes have been characterized by process overloading and unnecessary

documentation which makes them inapplicable in many projects as well.

Since past few years, an overwhelming response has been received by the agile
based methodologies due to the rapidly evolving software development practices. Due
to the applicability and suitability of agile methodologies to various development
environments [58], a number of software development companies have migrated to
agile methodologies. However, it has been found challenging for the companies
following traditional approaches since years to migrate to agile methodologies [10]

where quality, cost and schedule are the motivational factors for process change [58].

2.3.1. Application Domain of Agile Methods

During last few years, web applications have gained much popularity and most of the
projects being developed in software development companies are web based systems
[17] such as online business applications, social networking, online banking and many
others. Unlike traditional software development projects, the web application
development has been attributed as very dynamic, interactive and challenging task.
Majority of the software process models and frameworks that have been presented for
developing web based applications are highly resource intensive [59] and have not
been considered suitable for small size software development companies [17].
Recommendation has been made to follow agile approach for developing web based
systems that have been evolved into complex information system applications [60].

A five step guideline model has been presented to address the issues and problems
of small companies working on web applications but at very fundamental level
without highlighting technical details about issues and problems of such companies
[17]. Similarly, an agile based web application development method has been
proposed considering requirement and analysis phases in agile methodologies
important in web application development [61].
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In agile based software development environments, Extreme Programming (XP)
practices have been followed by majority of the software development companies and
have been used in the form of pair programming [62]. The detailed analysis on pair
programming, its various aspects, issues and problems, benefits and implementation

strategies have been presented in [62], [63].

In another work, using XP as basic agile methodology, the compliance of agile
methods with the 1ISO 12207:1995 software development standard have been analyzed
and guideline has been provided on how agile based practices can retain their
characteristics when adapted to ISO standards [64]. It has been concluded that the
agile based methodologies can be adapted in compliance with 1SO 12207:1995
standard. However, the principles of agile manifesto should not have been ignored

during such practices.

2.3.2. Agile and People Factor

The client in software development projects following agile methodologies have been
considered as the most important and critical factor [10] such that emphasis on client
and face to face communication with the client has been given in agile manifesto [46],
[30]. The factors such as communication, interaction, and coordination with the client
throughout the project lifecycle have been considered important for agile based
methodologies.

In this regard, three modes of interaction with the client such as user, designer and
client centric have been proposed based on the principles of transparency,
responsibility, staff training and education [65] such that designer, client or user might

have been the decision maker in the software development process.

The impact of behavior of client on the performance of the software development
project has been examined with respect to the relationship between traditional tools of
software development and system dynamic models [34]. The emphasis has been given

on the collaborative interaction between client and project manager. The deep
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understanding of client’s behavior has been provided to the project managers.
Understanding the client, client’s perspective and realizing its importance by the

managers have also been emphasized in [35].

The role of client in distributed development environments following agile
methodologies has been considered more important and decisive because of the
limited support provided in agile methodologies for these kind of environments [46].
Achieving the client’s trust and confidence in such environments is necessary for the
success of the project. In this regard, various aspects to increase the confidence of

client in distributed development environments has been investigated in [66].

Infact, all the stakeholders of a software development project have their own
importance in the overall software development process. In a study on relationship
between agile methodologies and satisfaction of stakeholders, positive effect of agile
methodologies on stakeholder’s satisfaction has been found as being directly
associated with the software development process and productivity of the project [27].
The various aspects of the role of stakeholders and users in the software and
information systems development have been investigated and explained in many other
research works for example [67], [68], [69], [70], [71], [72].

2.3.3. Team Roles in Agile Based Projects

Team building in agile based software development projects has been considered as
an important initial level task that has to be done before a project starts. Self
organizing teams encouraging role interchanging among the team members have been
promoted by the people oriented agile based development environments [10].
However, despite this fact, role distribution in software development teams following
agile methodologies has been realized very important. Software development teams
with good distribution of roles and responsibilities produce good quality works [73].
Besides personality, knowledge and technical expertise of individual team members,
the role assignment has been considered as the main element of software development
team building [74].
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The team roles have been divided into formal and informal types such that formal
roles are defined by the project managers through a standard process whereas
informal roles appear through interaction among team members itself [74]. Four
informal roles have also been identified on the basis of a) tasks and related
coordination, b) team work and group building through cooperation and interaction, c)
lack of cooperation and technical expertise and d) high expertise and technical
programming. The emphasis has been given on the need of defining roles based on
tasks and groups factors. A comparative study has been presented on various role
schemes in web based software development teams [75]. In addition to the original
tasks of the team members, distribution of project management tasks among the

various roles of the team members has also been recommended in [76].

The role distribution and team management in software development projects
following agile based methodologies is very important. Self organizing teams in agile
based development need more management by the project manager or leader of the
project and also require more attention in case of offshore development of outsourced

projects. Failing which may lead to the severe problems and issues in the projects.

2.4. Risks in Software Development Projects

The problems and issues are faced by all the projects throughout their lifecycle and
have been termed as risks in software development projects. No software
development project has been considered as identical [77]. Hence, the impact of these
problems is more severe in projects outsourced to offshore teams following agile

based methodologies characterized by faster development.

The problems and issues related to the outsourcing contracts, project
documentation, software development processes, software development and project
management tools, cultural differences, communication, team mentoring, and
creativity have been found as the key risks for outsourced projects [8]. Other risks for
example company’s reputation, competition, client’s trust and expectations,

customization and complexity of the software, and geographically distributed
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locations have also been highlighted in [31]. Various risks associated with the
software development projects have been examined, analyzed and discussed in many

research works.

In addition to other factors, the progress of software development projects also
gets affected by software processes and practices [78], [45]. The risks faced by the
software projects have been divided into three main categories such as technical risks,

management risks and scope change risks as shown in Fig. 2.3 [79].
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Fig. 2.3 The Structure of Risks in Software Development Project [79].

Technical risks have been divided into reliability of technology and use of
outdated technology. Management risks have been classified into risks related to the
cost, schedule, project manager’s skills, suddenly leaving of a main technician. Risks
associated with both owners and contractors of the project have been identified based
on the evaluation of each risk class (A, B, C, D) through empirical study. Feasibility
of project, design of the project, implementation, and knowledge management during

beginning, development, execution and completion stages respectively have been
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found as the risks mostly faced by the project owner. Whereas, change in project
scope, project management, and technical risks have high impact on the projects from
contractor’s point of view. The major problem with this risk model is that it presents
risks mainly from project management aspect and restricts the risks only to the
management risks, technical risks and scope change risks. Further, risks have been

discussed at very superficial level without considering other types of the risks.

In a similar kind of work, risks related to the project owners and contractors have
also been analyzed [80]. Based on evidential assessment, a structured approach to
find, analyze and rectify the risks in software development projects has also been
presented [29]. The factors such as clear and understandable requirements, realistic
project scheduling, budgeting, and an experienced, skilled and competent project
manager have been found important to avoid risks and ensuring success of the
projects [81]. Accordingly, building the team of good resources, maintaining and
increasing the pace of development by minimizing drain of resources, quality
improvement, good management, progress tracking and evaluation, good decision
making, and post-mortem analysis have been identified as crucial factors for project

success [82].

2.4.1. The Role of Project Manager in Risk Management

The importance of role of project manager has been widely accepted in software
development projects. In projects that have has been outsourced to offshore
companies following based methodologies, this role becomes more critical due to a
number of risks involved in such kind of development environments where project

manager has been considered not more than a facilitator, leader and collaborator [10].

In majority of the projects, project managers are not kept aware of the issues and
problems in the project by the team members having fear of raising the questions on
their performance [83]. This reluctant attitude creates troubles for the projects in
future. For reporting a problem to project manager, the relation between two traits of
team members such as assuming it as personal responsibility and/or doing it willingly

has been found significant [83].
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On the other hand, inability of a project manager to handle risks, project managers
being unaware of project progress and status, or weak project management have also
been considered as the basic reasons of project failure. Emphasis has been given on
realistic project planning, scheduling, resource management, and tasks allocation for

good software project management [84].

Resources and tasks allocation before execution of a project is an important task
for project managers. A formal approach for project managers to manage project
resources and processes has been presented in [85]. Project management tools play an
important role in effective project planning, scheduling, resource management and
tasks allocation such that integrating these tools with workflow management systems
can be much effective [86].

Formal interaction, communication and coordination processes are implemented
by successful project managers in order to keep track of the project progress and
performance of the team members [87]. In this regard, detailed guidelines for good
project management of project’s beginning, planning, execution and completion

phases have been provided in [88] which have been further reviewed in [89].

Good project teams and leadership qualities of a project manager have been
considered very important in effective risk management as such a timely and right
decision by a project manager handles the risk effectively but a slow response

converts risks into losses in a software development project [90].

2.5. Software Development Processes — Improvement and Management

Since years, unreliable, over cost and low quality software products have been
produced by the software development companies [91]. The situation has been more
worsen due to rapidly evolving software development practices. However, good
quality software development processes can improve the quality of the software and
satisfaction of client [91]. Besides technology, time, and cost, it has also been realized

that software development processes must be client oriented and must have to fulfill
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the requirements of the client [92]. Therefore, change, improvement and management
of software development processes have been considered very important for software
development projects. In this regard, a number of software engineering research
works have been presented on various aspects of software development processes.

With respect to its size and type of projects, a set of processes is tried to be
followed by each software development company according to its requirements.
During recent years, the organizational structures have been practically changed from
departmental level divisions to the business process teams [92]. The preferences and
priorities of the organizations have been changed from business point of view such
that project management and support process have been found important for progress
of the project [92]. Further, in process oriented companies as shown in Fig. 2.4, it has
been considered necessary to make changes to meet the requirements of the client
[92].
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Fig. 2.4 Structure of Process Oriented Organization [92]

A structural hierarchy in which process management team holds the top position
and bottom position as held by process execution team has been recommended to

build up a process oriented company.

In the context of software development processes improvement and
standardization practices, the traditional software engineering process models and
process standardization approaches such as CMM, ISO, SPICE have been reviewed in
[78]. The traditional waterfall model still has been considered as the fundamental

model of software development. On the other hand, the response of small and medium
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sized software development companies towards process improvement and
standardization approaches such as CMM and ISO have also been not found
unsatisfactory. The priorities of the companies to follow a suitable process
improvement, standardization and management approach may vary depending on the
various factors such as project requirements, organizational objectives and

preferences.

The various issues related to the standardized process improvement approaches

have been reported in [93] such as:

I.  Less contribution of academic research works on the effectiveness of these
practices.
ii.  All the approaches are based on very similar set of techniques and practices.
iili.  Neither approach recommends best practices of software development. Mostly
these approaches specify the improvement practices that works well with
established practices or should exist in an organization.
iv.  Only established processes have been improved instead of improving a new

process.

As these approaches have been proposed by the industry, therefore more academic
research contribution is required to further improve their applicability [93]. Due to the
gap between academic research works and industry practitioners, software
engineering research works most likely have been unable to address the issues and
problems of the software development companies on real grounds. The basic reason
behind the inapplicability of proposed works is the unavailability of real data of the
projects running in the industry. Therefore, a close collaborative approach between

academic research community and industry practitioners is required [93].

In a comparison of research methodologies used in different research papers of
various science discipline, the software engineering research papers have been found
with worst methodologies [94], [95] which has been attributed to the poor
understanding of the research model and inability to perform testing due to
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unavailability of data [96]. Similarly many other research works have been presented

on software engineering research methodologies such as [97], [98], [99], [100].

In currently building scenarios as a result of GSD, the project management and
process improvement approaches have become more important for the software
development companies. Therefore, the emphasis has been given on integrated
process management for management of software development projects using
automated tools [86]. Software development process change, improvement and
management are part of continuous process development procedures in well
established and large companies. Various aspects of software development processes
and their improvement practices at organizational levels have been investigated in
[101], [102], [103], [104].

The software development processes have always been a continuous part of
debate among the software engineering research community. A number of issues,
problems and misleading facts have been associated with them. In this regard, the
leading misconceptions about software development processes have been corrected
as follows [105]:

i.  Business process improvement is not dependent on process improvement.
ii.  Process improvement is not directed by process change.
iii.  Software development processes are very critical.

iv.  IT processes are required by business process activities.

Lack of best practices for software development has been found as the common
deficiency of all process improvement approaches [93]. The software process change
and improvement process is time consuming and demands commitment and
dedication from the managers. Considering commitment as one of the most important
factors in software process improvement, three types of commitment such as
‘affective’, ‘continuance’ and ‘normative’ have been described [106] whereas,

continuous efforts are required soon as the improvement process starts [23].
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Among many other research works such as [107], [108], [109], [58], [110], [11],
[111], the work presented in [23] providing a platform comprising of common

software improvement practices have been considered significantly important.

The heavyweight process improvement and standardization approaches have been
considered ineffective and unnecessary by the project managers of small and medium
sized software development companies [111] due to the limitations such as heavy
documentation, resource intensive, unnecessary practices, reviews, high costs of
training of staff members, and improper guidance [11]. In such circumstances the
reusability of software development processes has been considered as an important
solution of weaknesses in software development process change and improvement
and approaches. To standardize the software process reusability, a meta-model has
been presented that integrates the components such as people, processes, roles and
infrastructure facilities using the reusability and standardization as the same process
[109].

The satisfaction of client has also been considered as a parameter of software
process improvement [111]. Software quality, budget, project planning and
scheduling as well as organizational performance have been identified as the
motivational factors for the project managers in making modifications and
improvements in the software development processes [107], [58]. Furthermore, team
expertise, automated software development, product complexity, deadlines and
communication have been considered as major factors responsible for quality of the
software and organizational performance [107].

Under the current scenarios when existing heavyweight approaches of software
process change, improvement, and standardization have been unable to resolve the
software development processes issues particularly of small and medium size
software development companies, software process tailoring practices have emerged
as the feasible practice to address these issues of software development processes.
The following section presents prominent work on software process tailoring

practices.
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2.6. Software Process Tailoring - An Emerging Approach

Software process tailoring is a standardized practice to improve the quality and
reusability of the software development process thus by removing unnecessary and
unwanted practices and activities from it. Each software development project is
different from other with respect to its size, scope and complexity therefore, a process
suitable for one project might not be applicable for the other [112]. Designing a
software process from scratch has been considered as quite resource intensive and
expensive such that the overall cost of the project exceeds [3]. The main objective of
process tailoring is to adapt and reuse a software process according to the

requirements of the company [6].

2.6.1. Problems and Limitations

The efforts on process tailoring had been reported back in 1980s, but research works
on software process tailoring has been presented since 2000. Relatively being a newly
emerging approach, very limited research works have been published in this area [6]
whereas, most of the works have described tailoring activities not the strategies to

perform tailoring activities or operations.

In the existing work attention has not been paid to the small and medium size
software development companies [6]. Most of the work that has been presented on
software process tailoring is based on similar kind of factors such as organization,
knowledge base and project. The procedures of standard compliance or conformance
testing to some process standard such as CMMI, I1SO or agile and various issues
related to the compliance or conformance testing have been rarely addressed in the
existing approaches [6]. Most of the approaches recommend tailoring a process before
starting of the project which mostly fails in projects following agile based

methodologies.

Most of the existing works that have been presented on tailoring agile based
processes focus on tailoring of only a single agile methodology such as XP which

makes it inapplicable for other agile based environments. Therefore, a very general
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process tailoring framework applicable to a broad range of agile based development

projects is required [6].

2.6.2. Prominent Works on Process Tailoring

In the existing works on software process tailoring, similar operations have been
performed to tailor a process. Few of the approaches have been found complex and
inapplicable to certain environments and projects such as [113], [114] has presented
an optimization based approach for software development process tailoring based on
creating a balance between collaboration and discipline. Discipline has been
considered as plan and processes used during design phase whereas, collaboration has
been related to the interaction among people involved in the processes. The approach
followed in the research work makes it difficult to follow and does not provide
detailed process tailoring procedure based on the fundamental operations of process

tailoring activities.

Most of the works have focused on general environmental and organizational
factors. Such an evolutionary process improvement approach has been presented to
tailor a software process based on the project goals and environmental factors by
analyzing the errors, faults and failures of the software development projects in [115].
However, focusing only on defects or errors as being one of the improvement factors
in software development projects makes the approach inapplicable in case of other

factors.

In another work, process tailoring has been performed based on the product and
activity tailoring following GV-model which is mostly used by German companies
[116]. Only deletion and modification tailoring operations have been performed. The
inapplicability and unsuitability of GVV-model outside the Germany has been found as

the major limitation of the work.

In most of the process tailoring approaches verification procedures for the tailored

version of processes have not been described. In order to meet this issue, an Activity
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Artifact Graph (AAG) based approach to tailor the process modules of a software
process model has been presented in [3]. Reusability of process modules has also been
considered during the tailoring process and four tailoring activities such as addition,
deletion, splitting and merging have been performed to tailor the process module.
Different process verification techniques namely syntactic error checking of AAG,
type conformance checking and standard compliance with ISO/IEC 12207 have been

followed and a case study has been conducted to verify the proposed approach.

In context of agile methodologies, XP method has been tailored and applied for
large life critical systems [117]. Advantages and disadvantages of practices of tailored
version of XP in accordance with large system have been investigated and their
suitability to these systems has been analyzed. It has been found that various practices
of XP or agile methodologies can be applied to the large systems as well as life

critical ones.

In addition to other factors of tailoring a software process, the knowledge base or
information repositories of past project data have also been considered an important
technique to tailor the software process in many research works. Majority of the
researchers rely on the data related to the past project’s history. A knowledge based
process tailoring framework comprising of project and organizational characteristics,
process modules and context in which the process module had to be tailored has been
presented in [118]. The process knowledge has been captured through a prototype tool
developed and guidelines have been provided on acquiring the process knowledge
required to tailor a software process. According to the findings of the study, the
knowledge of the process that has to be tailored is very necessary to understand the

tailoring process.

Similarly, the role of generalized and contextualized knowledge types in software
process tailoring has also been analyzed [119]. In another work, the effect of
experiences gained from the successful software development processes on software
process tailoring have been found very significant and positive [120], [121].
Obtaining correct information about tasks, artifacts and deciding about relevant,
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necessary and irrelevant information is very important in knowledge based process
tailoring [119].

In another type of knowledge based process tailoring, the processes have been
tailored using structural similarity approach based on the idea of selecting and using
similar processes for new projects from among the processes that have been
previously used [122]. The processes have been categorized based on the factors such
as lifecycle, number of iterations, type of application, project size, and software
complexity and three tailoring actions such as add, delete and replace based on the
tailoring rules have been applied to process meta-model [28]. Also, the method to find
the structural similarity among the processes has also been presented. It has been
found that following this approach, fewer modifications would have been required to
tailor the process to make it suitable according to the requirements of new project

which ultimately reduces the tailoring cost and effort.

The complete understanding and knowledge of a software development process
that is to be tailored is very important for the successful process tailoring. In this
regard, an approach of software process knowledge base consisting of information of
existing techniques and practices to generate a process has been used to tailor agile
based processes [112]. The process tailoring has been performed at framework level
where knowledge base is maintained, and at application level where tailored version
of the process has been applied to resolve the problems of the system. In another
effort, RDP technique using CRC cards comprising of rules of engagement and rules
of play have been used to tailor the software process [123]. The rules of XP have been
modified very precisely and tailored using rule based RDP cards technique. Other
research works that highlights the practices of XP in various environments are [124],
[125], [126].

A general procedure to customize the activities, artifacts and roles of a software
process meta-model has been presented in [28]. The identification of problems first
has been considered necessary for deriving an effective process through process
tailoring. Such kind of approach has been followed in [127] where four system
analysis strategies have been defined based on the software and environmental factors
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considering both immediate and long term requirements of each factor. The same
approach of system analysis as defined in [112] has been followed during the

tailoring.

The software process tailoring has been considered as a time consuming process
which is mostly done before the starting of the project. To reduce the time spent on
software process tailoring, an artificial neural network approach using semi-
automated filtering technique comprising of three phases namely process filtering,
reconfiguration, and feedback have been used [128]. During the process filtering
phase the tasks of a process are selected from the tasks repository and precedence is
set during reconfiguration phase and finally a tailored process is derived. The
approach followed in the study has been found complex and unsuitable to be followed

by other companies.

In a comprehensive review of existing works on software process tailoring, the
answers of the following questions raised from time to time about process tailoring

has been found and discussed [6]:

e What are the main process tailoring approaches and methodologies that exist?

e What kind of process tailoring and standard conformance guideline is
available?

e Are there any real case studies available on software development process

tailoring?

Based on the analysis of existing process tailoring approaches and answers found
of the above questions potential research areas of software process tailoring have been
identified such as [6]:

e Development of a systematic process tailoring framework for small and
medium size software development companies.

¢ Realizing the need of standard compliance procedure.

e Development of a general process tailoring framework applicable to various

diversified development environments.
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Further, in an evolutionary approach of software process tailoring, addition,
deletion, splitting and merging operations have been applied on four different process
blocks namely sequence, concurrence, selection and iteration block [4]. The process
tailoring has been performed on activities of software evolution process.

In another approach, the software development challenges and real issues related
to the resources, communication, requirement management, and political and
technical faced by the project goals and environment have been addressed by process
tailoring [5]. A number of tailoring operations namely add, delete, downsize, drop,
expand, redefine and replace have been applied to tailor the tasks, sequence, artifacts
and roles. Similarly, an outline to tailor the software improvement process for small
projects running in small companies has been presented but no implementation details

and findings have been provided [11].

2.7. Software Development Practices in Small and Medium Sized Companies

The consequences of GSD has also appeared in the form of mushroom growth of a
large number of small and medium sized software development companies.
Outsourced projects have been considered as the main source of business and
clientage of these companies and have also been considered as the main reason behind

the existence of these companies by the software engineering research community.

The definition of small and medium sized companies varies from country to
country. According to a European Commission report, the size of the company is
determined by the number of people working in the company such that companies
having less than 50 and around 250 staff members qualifies for small and medium
sized companies respectively [16]. The definition of small and medium sized
companies has been presented according to the European companies which may not
be applicable to other countries. Similarly, the companies having 50 or less employees
have been reported as small companies according to the general definition of small
companies whereas, small companies having 3 to 20 employees operating in a large
number of countries such as Brazil have also been reported [17]. Many other

definitions of small and medium sized companies according to different countries and
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environments have been given in [18], [19], and [20]. The contribution of small and
medium sized companies in software production has been found significant. In Ireland
that has been considered as one of the main country in the field of software
development 99% companies are small and medium sized having less than 50
employees whereas, India has been exporting software since 1970 and is considered

as one of the main software exporting countries [129].

As discussed earlier, these small and medium sized companies mainly adopt agile
based methodologies for software development. In a review work on GSD and use of
agile based methodologies, [130] has identified performance of global software
development, governance related issues, and software engineering process as the main
challenges faced by the companies in context of GSD. Similarly, the work presented
on agile and scrum methodologies related to GSD has also been discussed. A
comprehensive review has been presented in this article which helps in understanding
the relation between GSD and agile methodologies. The limitations of the study have
been found in the areas of GSD and its consequences on small and medium sized
software development companies. It has also been identified that empirical findings in

this context are very limited.

With the beginning of IT globalization, the interest of software engineering
researchers has been developed and more attention is being paid towards the
challenges faced by the small and medium sized companies related to their software
development processes. In this regard, good quality works on various aspects of
software development practices such as adoption of agile methodologies, software
process improvement and process tailoring approaches of small and medium sized

companies have been presented.

Out of many research works that have been presented on agile methodologies,
limited works have been focusing on small and medium sized software development
companies. Most of the available work on agile based processes in small and medium
sized companies mainly highlights the importance of agile methods and their
suitability to the development environments of these companies and have rarely
presented any approach to measure the agility factor in these companies. [129] has
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presented a model to measure the agile factor in small and medium sized software
development companies which is based on the existing models in this regard.
Limitations of the existing models have been assessed as shown in Table 2.3 and a
new model with enhanced features has been presented.

Table 2.3 Analysis of Agility Assessment Models [129]

Assessment Model Advantages Disadvantages

Boehm and Turner’s | Thorough analysis of project No analysis on

Model administrative practices,
environmental conditions,
and agile values

4-Dimensional Thorough analysis of agile based Poor analysis of

Analytical Tool practices and values, and software environmental variations

process characterization and projects.

Model by Thorough analysis of development No analysis on

ThoughtWorks practices and administrative aspects environmental factors,

Studios superficial analysis of
projects and agile factors.

Model based on Thorough analysis of software Poor analysis of agile and

Team agility development teams environmental aspects

assessment

It has been tried to include the environmental, project management and software
development factors in the proposed model. The proposed model presents the
guidelines to measure the agile factor in small and medium sized companies but does
not provide implementation and validation details of this model. No results have been
presented on the applicability and impact of the working of the model in such

companies.

Though the support of agile methodologies to the development environments of
small and medium sized companies has been recognized but as a matter of fact its
support to the large companies, large projects and distributed applications cannot be
ignored [131]. In this regard, a research study on the suitability of agile method such
as extreme programming (XP) to the distributed development of large scale projects
has been analyzed [131]. The study finds agile methodologies as the possible solution

of the issues faced during the distributed development projects.

In another study, the impact of agile methodologies on various projects has been
debated. Both opponents and proponents of agile methodologies from academics and
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industry have presented their point of view but study has been unable to reach any

conclusion in this regards [132].

In addition to the role of agile methodologies in small and medium sized
companies, a lot of works have been presented on software development process
issues and other challenges faced by these companies. In this regard, software
engineering practices followed by small and medium sized companies have been
discussed in the context of changing development environments in [133]. Similarly, a
model has been presented on domain specific modeling approach in small and
medium sized companies by [134]. The model focuses on flexibility of requirements

and iterative development factors and presents a pilot study in this regards.

Software process improvement practices in small and medium sized companies
have been found as another area of main concern by the software engineering research
community. The priorities and preferences of small companies for their process
improvement have been highlighted by [135] basis on the SPICE model. similarly, the
success factors for the success of the projects in small and medium sized companies
have been presented by [136]. The study emphasizes on monitoring the processes
based on internal success factors of these companies. The study presents a good
insight into critical success factors for small and medium sized companies. In similar
works, [137] and [138] have discussed small and medium sized companies in Brazil
and Finland respectively and have elaborated software process improvement
approaches in these companies of both countries. [139] has presented a systematic
review of work presented on software process improvement approaches in small and
medium sized software development companies. The paper highlights the important

works in this area.

In small and medium sized companies software process tailoring has also been
regarded as an important practice. A detailed discussion has been presented on
software process tailoring in section 2.6 in this chapter. However, in the context of
small and medium sized companies, very limited works have been presented. In a
research study, software process slicing technique has been used to tailor the software
process [140]. The process slicing has been made on the sub-processes and activities
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of the software process on the basis of case based reasoning of past experiences. The
work is technically quite good but does not focus on the software development

environments of small and medium sized companies.

Similarly many other researchers have presented good quality works on tailoring
various processes such as [141] and [142]. These and other work on process tailoring
present different approaches of tailoring software development processes. The main
problem with the existing papers is that though they tailor those processes such as XP,
RUP which are used by the small and medium sized companies but they do not
consider issues, problems, factors and characteristics of small and medium sized
companies. More specifically, their work does not focus on small and medium sized
companies. [143] has presented a good work on software processes of small and
medium sized companies but as mentioned earlier that based on the review and
analysis of existing software tailoring works, [6] has found that very less amount of

work has been presented on small and medium sized companies.

Agile based methodologies, software development process improvement and
tailoring approaches have been found as the most potential areas of research in the
context of small and medium sized companies. There is the need to continuously
present more good quality work in this regard.

2.8. Summary

With the advent of GSD, the existing software development trends and practices have
been tremendously changed. Agile based methodologies are widely being used by the
software development companies. Project outsourcing to offshore software
development companies have become the preferred choice of the companies and
project clients which have ultimately promoted the distributed software development
practices. Due to the latest tools and technologies as well as effective communication
channels the barriers of geographical distances and cultural differences have been

effectively handled.
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The prominent effect of such rapidly evolving software development practices and
environments has been appeared on software projects and software development
processes. The preferences of the clients, companies and developers have been
changed as well as commercialization and business aspects have changed the
priorities of all the stakeholders. The software development has become very fast,
whereas traditional approaches of software development have been unable to meet the
requirements of the current software development paradigms. To overcome such
situations, the existing software development practices and processes are increasingly
being redesigned and regenerated. New methodologies and practices are being
adopted to complete the work in earliest time to achieve the satisfaction and trust of

the client for project success and to earn more business.

In this regard, the software engineering research works that have been presented
so far have not properly accepted and addressed these changes. Most of the work
presented has been unable to meet these challenges and is inapplicable in most of the
development environments. It has been observed that industry factors, issues and
problems have not been properly addressed in most of the works. Only a limited
research works have properly addressed the global changes occurring and their effects
on the IT industry. Most of the works are based on assumptions which are not in
accordance with the real issues and problems of the IT industry. A gap between
software engineering research community and industry practitioners is quite
prominent. The more realistic work fulfilling the industry requirements could not have

been produced due to this gap.

Moreover, the real processes, practices, approaches and problem solving
techniques used by the industry rarely have been published by the industry
practitioners due to which software engineering research community has been unable
to focus on the real industry problems and issues. Due to these factors, the problems
of the IT industry particularly small and medium sized software development
companies still exist. Despite the good quality process models and frameworks of
software development process design, development, change, reusability, tailoring,
improvement and management, the project success rate could not have been
increased. Rarely any research work has promoted reusability of software
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development process through process tailoring technique. The area of process
tailoring lacks good quality systematic approaches in general and for small and

medium size software development companies in particular.

Therefore, there is a need to produce realistic research works that fulfill the needs
of the IT industry particularly small and medium sized software development
companies and resolves the issues faced by the projects. Software process tailoring is
needed to be adopted as a regular part of the software development process. More
contribution of the software engineering research community is required in this area.
Moreover, the academic-industry collaboration is also required to produce realistic
models and framework to address the problems of small and medium sized software

development companies which are exceeding in number.

This research has focused on these aspects and has addressed the issues of small
and medium sized software development companies through software process
tailoring approach. The real industry projects have been thoroughly investigated and
analyzed to provide a systematic approach of process tailoring for small and medium

sized software development companies.

45



CHAPTER 3

RESEARCH METHODOLOGY

Overview

This chapter presents the research methodology that has been followed to complete
this research study. It explains the research phenomena in software engineering
research work and highlights the characteristics of various qualitative and quantitative
research methodologies. Details on qualitative and quantitative research
methodologies and selection of suitable research methods for present study in this
thesis have been presented. Further, this chapter presents the overall research design
of the present study.

3.1. Research Design

The overall research design is comprised of two main parts of this study such as
formulation of the framework and its validation. In the first part, framework for
process tailoring has been formulated which has been validated in the second part of
the study. Different qualitative and quantitative methodologies have been used in both

parts, details on which have been presented in the following sections of this chapter.

Based on the comprehensive literature review as presented in chapter 2, the
research problem has been formulated and research objectives have been defined as
presented in chapter 1. To address the research problem a preliminary framework has

been formulated which has been further validated.

The findings and results of the study have been interpreted and their comparative

analysis has been performed. Finally, a process tailoring schema has been developed
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and a framework for process tailoring has been presented as an outcome of the
research. Fig. 3.1 shows the overall design of research methodology followed in the

present study.

Review of literature
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Fig. 3.1 Research Methodology
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3.2. Software Engineering Research

The sciences have been classified into various disciplines such as social sciences,
biological sciences, physical sciences, chemical, and engineering sciences. This
classification of sciences has been made based on different criteria [144]. Two
commonly accepted classifications of sciences are formal sciences such as
mathematics, and empirical sciences like biological and social sciences such that
formal sciences follow deductive research methodologies and inductive or empirical
methodologies are followed by the empirical sciences [100]. The deductive or
empirical methods that deal with the study of natural phenomena or objects refer to
the quantitative research methodologies, and to study the theories, and social and

cultural phenomena qualitative methods are used [100], [145].

The classified science disciplines have well defined and suitable research
methodologies. These methodologies provide detailed guidelines to these social, basic
or formal sciences on data collection, verification and validation procedures. Though
software engineering is based on engineering principles, but it does not directly
belong to such scientific disciplines. Therefore, no well defined guideline is available
on software engineering research methodologies. In this regard, a number of issues
have been reported in [94], [97], [98], [146].

In practice, software engineering research follows both the deductive and
empirical techniques as defined by social, basic and engineering sciences. Table 3.1
shows the types of software engineering sciences, their character and research
methods used [100].

Table 3.1 Research Methods in Software Engineering

Science Object of Study Character Methods
Type A Software Engineering Construction of new Engineering | Qualitative
Science objects Creative
Type B Software Science Objects constructed Empirical Quantitative
Type C Science of Information Implementation and uses | Cultural and | Qualitative
Systems of objects constructed social
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Based on different objects of study, the software engineering research uses either
qualitative or quantitative approaches which have been discussed in the following

section.

3.3. Research Methodologies

The words research method and methodology have been used interchangeably in the
software engineering research works and existing literature. According to the
common belief, both have been used in the same context by the researchers. Research
method refers to the technique to collect data such as questionnaire whereas research

methodology is an overall set of research activities [147].

As discussed earlier, research methodologies have been divided into two main
categories such as qualitative methodologies and quantitative methodologies. Both
qualitative and quantitative methodologies have their own methods, techniques and
rules. Various research paradigms in the context of qualitative and quantitative
research methodologies have been presented by a number of researchers such as
[148], [149]. Generally, software engineering researchers always try to find better
methods of software development to meet the research objectives such as quality, cost
and on time delivery of the product, whereas the primary objective of the research,
type of research question, proposed solution and expected results are the main factors
that contribute in selection of the suitable methodology [99].

The most commonly used research methodologies in software engineering
research are surveys [150], controlled experiment[150], [151], action research [150],
[152], [153], [154], [155], case study [156], and ethnographic studies [157]. The

characteristics of these methodologies have been summarized in Table 3.2 [156].
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Table 3.2 Overview of Research Methodology Characteristics

Methodology | Primary Objective | Primary Data | Design
Survey Descriptive Quantitative Fixed

Case Study Exploratory Qualitative Flexible
Experiment Explanatory Quantitative Fixed

Action Research Improving Qualitative Flexible

The characteristics of methodologies as presented in Table 3.2 shows that case
study methodology suits to many kinds of software engineering research works as it is
flexible, and explores and analyzes the contemporary phenomena which is very
difficult to study separately [156]. On the other hand action research methodology is
followed in the cases where improvement is the primary objective. Surveys and

experimentation are quantitative methodologies and their design is not flexible.

3.4. Selection of Research Methodology

In the present study, the triangulation approach has been used in which the qualitative
research methodologies as the main research method and quantitative research
methods as supporting method have been followed [156], [158]. The qualitative
research methodologies have been selected in order to study and analyze the
contemporary phenomena that occur in the real software development projects in their
natural context. Furthermore, appropriate methods, understanding perspective of the
participants, direct interaction and communication and variety of approaches in
qualitative research [159] were the main factors in selection of qualitative
methodology. The quantitative method has been used in order to support the results of
qualitative research methods. Finding support to results from different source
confirms the validity of the results [160].

The present study has been completed in two parts in which firstly, a framework
has been formulated and secondly, its validation has been performed. The
methodologies used both for framework formulation and validations are shown in Fig.
3.2.
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3.4.1. Selected Research Method for Framework Formulation

In the present study, the framework formulation has been made through the study of
selected relevant research literature [114]. Interviews have been conducted to make
further investigations on the components identified from the literature and verifying

the correctness of the formulated framework.

3.4.1.1. Review of Literature

The primary study to formulate the framework has been made through review of
literature [114] that has been consulted during the research work as presented in
chapter 1 and discussed in detail in chapter 2. The detailed procedure of framework

formulation is presented in chapter 4.

3.4.1.2. Interviews

The interviewing method has been used at the framework development level. The
main categories and sub-categories of the framework have been identified and
verified through this approach. Interviews have been divided into three types such as
structured, semi-structured and unstructured [150], [156]. In the current research
work, the structured interviewing approach has been used which is most likely a
questionnaire. Expert interviews have been conducted through email from the people
who are expert in the areas of software development processes [159]. These experts

belonged to the academic researchers and industry practitioners working in that
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specific domain. The expert interviews have been conducted to verify the correctness
of framework components which in the present research work have been designed
through literature review. This type of interview helps to reduce the time of data
collection and analysis as well as provides practical knowledge [161].

The interviews have been conducted through email due to unavailability of the
experts for face to face interviews. This approach is applicable in situations where
respondents are quite busy or lives in other city, country or region as well as detailed

investigation is not required [162].

Interviews have been conducted with nine experts working in the domain of
software development processes. According to [162], a single interview is enough to

get required information, facilitate the research and deciding research direction.

3.4.2. Selected Research Method for Framework Validation

Various validation approaches have been reported in the literature to validate different
theories, models, and frameworks. The valid projects and valid data have also been
considered as proof of validity of work which has been provided in the form of the

certificate attached herein Appendix A.

In the present study framework validation has been performed through case study
followed by a survey questionnaire. It is important to maintain the validity of the case
study since its beginning. Other ways that have been used in this study to maintain the
validity of the case study findings are the detailed case study protocol, data and results
reviewed by the case study subjects and sufficient time spent with each case [159],
[156], [150].

To perform case study observations and analysis, observations and archival data
approaches have been used. Archival data helps in obtaining rigorous information
about the previous releases of the project such as previous processes, scenarios, issues
and problems, and measures. The indirect methods such as audio, video recordings

are more suitable in the situations where direct interaction is not possible and subjects
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are inaccessible. In this case, the information may be ambiguous and misleading that

may affect the outcome of the study.

3.4.2.1. Case Study

Software engineering research is based on the contemporary phenomena that exist in
their natural context in real software development projects. The research in software
engineering in mostly related with the software development processes, models,
standards, people or stakeholders, social factors, requirement management,
organization, environment, project planning and management, and financial aspects.
All these aspects of software engineering research depend on various situations and
scenarios that exist only in real projects carried out in the software development
companies. Simulation and controlled experiments are unable to take into account all
possible situations or scenarios under certain restrictions. The response and behavior
of these aspects is highly variable by projects depending on different factors that exist

in real environments only.

According to [156], the case studies are normally the choice in software
engineering research because software engineering research is multidisciplinary
where scenarios and phenomenon are studied in their natural context such that
boundary between scenarios or phenomenon, and their context is not very clear. In
case of experimentation, there are many factors that affect the results of the study
when these are repeated or replicated [163]. Case studies are flexible and provide a
deep and close interaction between the objects of study and their environment where
they exist [156]. As believed by the industry practitioners, the software engineering
research needs to address and solve the issues related to the management,
organization, and people in the order of their existence and progress of the project
[160]. A case study generates research description of contemporary phenomena [164].
The case study helps researchers in understanding research phenomena with more
details [165]. Above all, the case study has an added advantage of flexibility over

other methodologies.
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Such advantages of the case study over simulation and controlled experiments
have made it the preferred choice of the software engineering researchers. Therefore,
case study has been selected as the research method to validate the framework in the
present study because of the support of available methods to study the contemporary
phenomenon and scenarios in real projects running in the small and medium size

software development companies.

a) Case Study Design

In order to conduct the case study, a complete case study protocol has been defined
for making design of the study and deciding field procedures to be carried out such as
data collection and analysis methods [156], [160]. A case study protocol describes the
design of the case study. As shown in Fig. 3.3, the case study design in the present
study has been adapted from [164].
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Fig. 3.3 Case Study Design
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b)  Objective of Case Study

The objective of the case study is to explore and explain [150] the real scenarios that
exist in real software development projects in small and medium size software
development companies to validate the framework in order to address the research

questions presented in section 1.6 in chapter 1.

The case study has been completed in two iterations, therefore it is expected that
research questions may evolve and be more focused and narrowed down after both
iterations [166].

c) Defining a Case

According to the definition of [164], case is “contemporary phenomenon in its real-
life context”. In software engineering research, the case may be a software project,
project team, individual member, process, product, organization, event or tools and
technologies [156]. Case studies have been divided into two main types such as
holistic case studies and embedded case studies [164]. In holistic case studies, the
case is analyzed as a whole single unit whereas, multiple cases are studied in
embedded type case studies and each case has multiple units of analysis for example

two different projects of two different domains.

Based on the design, characteristics and suitability to the research objectives, the
embedded type case study has been selected in this study as shown in Fig. 3.4 [156],
[164].

Context
Case
Unit of Unit of
Analysis Analysis

Fig.3.4 Embedded Case Study
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According to the definition of embedded type case study, four different projects as

four separate cases have been selected based on the following criteria:

1. Running in small and medium sized software development companies.
2. Should be following agile based methodologies.

3. GSD environment such as outsourced projects and offshore clients.

4. Multiple domain projects.

5. Teams might be centralized or distributed.

d)  Selection of Case

Four units of analysis such as project, team, client and processes have been selected
for each project based on the elements of the framework and research questions. The
cases and unit of analysis are selected intentionally in case studies such as sampling is
performed in controlled experiments and surveys [156]. However cases and units of
analysis can be selected based on the comparison factors, and availability [167] as in

the case of most of the experiments [168].

It is important to note that the names of the projects have been changed due to the
company’s privacy policy to ‘Project A’, ‘Project B’, ‘Project C’, and ‘Project D’ as
well as information about the clients, correspondence and communication with the
client and company policies have been kept confidential and have not been disclosed.
The guidelines that have been used to implement the framework in case study projects
have been given in Appendix L. The same guidelines have also been followed being
the participant observer during the case study. In order to confirm the validity of
projects, data, and case studies, a certificate of originality and completion of case

study has been provided by the company as shown in Appendix A.
The selection of the company for performing framework validation case study has

been made based on the criteria similar to the project selection criteria as described in

section 3.4.2.1, sub-section ‘¢’ of this chapter. However, emphasis has been given to
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that company should be working on outsourced projects, practicing agile based

methodologies, and size of the company.

e) Background of Company

The selected company has two branches and one parent company operating from
USA. Each branch of the company was working on different domain projects. All the
projects were outsourced from USA. The company was working on different types of
projects such as network security protocols, web based payments, chatting
applications, social networking and its various web based applications, gaming
applications and one of its software product for which it has various clients all over
the world. The company started its business as a small company which in coming
months grew enormously and successfully emerged as a medium sized software

development company.

All the clients of the company were offshore, software development teams were
centralized but in a few cases distributed development was also being done. In one of
the project a team of people located in another country was also working in

association with the team of the selected company.

The CEO of the company was a resourceful and innovative entrepreneur whereas,
CTO of the company located in USA where he was dealing with company clients and
was technically handling the main projects of the team along with their clients. The
company had successfully completed many projects of different domains and was also
successfully running its one software product for which it has a large international
clientage. The company is considered as a successful company in the market that has

captured a lot of business as compared to other companies.

f)  Details of Selected Projects

The attributes and details of all four projects have been summarized in Table 3.3 and

Table 3.4 respectively.
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Table 3.3 Project Attributes

Name Processes Team Team Client Type of
Followed Structure Resources location Development
Organization
Project A | Agile based | Hierarchical | Centralized Offshore Outsourced
methodologies (USA) project, offshore
development
Project B | Agile based | Hierarchical | Centralized Offshore Outsourced
methodologies (USA) project, offshore
development
Project C | Agile based | Hierarchical | Distributed Offshore Outsourced
methodologies (USA) project, offshore
development
Project D | Agile based | Hierarchical | Centralized Offshore Outsourced
methodologies (USA) project, offshore
development
Table 3.4 Project Teams Details
Project No. of Team | SKkill level of Experience IT Background
Name Members Team
(Team size) Members
Project A 12 Medium to 2-5 + years Graduates
High
Project B 8 Medium to 1-3+ years Graduates
High
Project C 6 Medium to 2-3+ years Graduates
High
Project D 3 High 1+ years Graduates

Project ‘A’ was an online application for intelligently parsing the legal financial
documents and converting their scanned softcopies into text and saving them into
database for providing help to the clients to design their own legal documents. The

client was offshore but his technical partner was often used to visit the project team.

Project ‘B’ was a multiple chat client application providing services of most
popular chatting messengers like Yahoo, MSN, GTalk, XFire in one messenger. The

SecondLife virtual world was the main chatting component of the application. The
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client was offshore but the chief technical officer (CTO) of the vendor company was

handling and dealing with him at his own site.

Project ‘C” was an online social networking application. Searching and making
friends interested in each other’s hobbies, cultures, and languages was the important
feature of the project that made it different from other such applications. In addition to
the offshore development team, client had also a software development team working
in parallel to the offshore team.

Project ‘D’ was a gaming applications designed for facebook users. It was based
on the concept of wars among the gangs. A user had to make his own gang, had to do
different activities such as business, robbery to earn money to buy weapons and then
to fight with other gangs to win the game. The actual client had a technical manager

in the project who was leading the project from client side.

g) Organization of Cases (Projects)

The case study has been performed in two parts. In the first part the project ‘A’ has
been analyzed and in second part the analysis of projects ‘B’,’C’ and ‘D’ has been
performed. However, for the purpose of elaboration, explanation and support to the
framework, a part of project ‘C’ has been discussed along with project ‘A’ to present
the analysis of first three components. The projects ‘B’, ‘D’ and remaining parts of
project ‘C’ have been discussed in detail in second part of the case study. A part of
project ‘D’ has been discussed only in the analysis part of first three components of

the framework in the second part of the case study.

The organization of projects in the discussion of analysis of the case study has

been presented in Table 3.5.
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Table 3.5 Organization of Cases/Projects

Case Study Framework Components Project
Client’s Composite Structure A, C
S Client’s Interaction Overview A C
© Client’s Perspective Model A
g
I 'S | Project States Model A
o
D
=
S | Process Tailoring Schema A
=
Client’s Composite Structure B,D
S Client’s Interaction Overview Model | B, D
O - -
Client’s Perspective Model B,C
g
I 'S | Project States Model B,C
[a
2
'S | Process Tailoring Schema B,C
%
|_
Cross case Analysis Complete Framework AB,C D

The first case study helped in understanding the whole phenomena of case study,

which provided practical guidelines to conduct the second case study.

The division of projects in both case studies makes it easy to understand the
analysis clearly and easily through relative comparisons. It increases the readability,

understandability and consistency of the findings.

h)  Observational Elements/Attributes of Each Component

Each component of the framework in both case studies has been analyzed based on
similar elements or attributes as shown in Table 3.6. These observational elements or
attributes have been identified based on their applicability in completely
understanding the respective component. The value of each of these elements or
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attributes help in understanding the working, applicability, implementation, and role

of each component in process tailoring framework.

Table 3.6 Observational Elements of Each Component

Framework Components Elements
Client’s Composite Project Name, Client/Role, Existence, Number of Persons in the
Structure Role, When Role Started, Role Job, Technical Skills.
% Client’s Interaction Project Name, Interaction Entities (Client, Project Team), Type of
5 Overview Interaction, Frequency of Interaction (No. of Times per day).
Client’s Perspective | Key Area (Scenario), Client’s Satisfaction, Improvement (Sharing
Model Interval(duration), Process/Sub-Process, Documentation).
- Project States Meta- | State/Sub-state, Duration of State, Description, Activities
[&] .
2, model perf_ormed during a state, Problem class/Factors, Problem Impact,
& Project Status.
> Process Tailoring Key Process Areas, Tailoring Activities, Takeoff (Pre-Takeoff,
£ Schema Takeoff), Running (Running, Post-running), Landing (Landing,
2 Post-landing), Hang up (Crawling, Swing, Pre-running).
&
Examples The examples in component represent the scenarios that have been
used to investigate and analyze each of the framework components.
Scenarios for similar components in both case studies are same.

The examples as shown in Table 3.6 and later on presented in both case studies
describe the scenarios that have been used to analyze the components in various
situations. These examples for same components in both case studies are based on

same parameters but are different from other components.

i)  Data Collection

Unlike numeric data in quantitative approach, the qualitative data is comprised of
words, pictures, audio, visuals and documents [169]. In a case study, there are many
sources and techniques of data collection. Data collection methods have been divided

into three levels as follows [170]:
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i.  First Degree: Direct Methods

In this method researcher collects real data in direct contact or interaction with the
subject of study. The examples of direct methods include observations, interviews,

and surveys.

ii. Second Degree: Indirect Method

In this method researcher collects raw data without directly interacting with the
subject of the study. For example use of automatic monitoring tools, and audio video

recordings.

iili.  Third Degree: Independent Method

In this method researcher perform an independent analysis and collection of data from
available documents such as project plans, schedules, requirement management and
specification.

j)  Selected Method for Data Collection

The following data collection methods have been followed during the case study

analysis.

i. Observations

Observations have been made through direct contact and interaction with the project
teams as case 2 in capacity of “observing participant” and “normal participant”

respectively as shown in Table 3.7 [156], [160].

Table 3.7 Different Approaches of Observations

High awareness of Low awareness of
being observed being observed
High degree of interaction by the researcher | Case 1 Case 2
Low degree of interaction by the researcher Case 3 Case 4
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In case 3 and case 4, the team members of the projects are aware that they are
involved in a study which makes them conscious that may affect the observations and
results may be biased. Following the case 2, the researcher takes the role of a project
manager of the team without their knowledge of being observed which provides

neutral and unbiased observations and results.

Observations provide a close and deep understanding of the real scenarios that
exist in real projects which is not possible in any other method. Observation method is
suitable for case studies where official view of scenarios is different from real view
[171].

Particularly, observations have been made in the present case study following case
2 approaches where project teams were not aware of being observed and researcher
was the part of the project in capacity of project manager. Data has been collected
through think aloud protocol [156], [160], [172], participation in the meetings, project
planning, requirements management, project scheduling, and resource planning
documents. Furthermore, observations have also been made based on the client’s

feedback through emails, phone calls, chatting and personal observations [173].

ii. Archival Data

The archival data such as meeting minutes, project scope documents, documents of
previously completed work, deliverables, milestones, resources, client’s

correspondence, and data repositories has been collected through this technique.

The data repositories such as MS Groove, GoogleDocs, and Sharepoint portal
server have been used to collect the past data. The configuration management tools in
archival data collection have significant importance due to the availability of previous

versions of the documents and code base [156].

It is noted that in order to avoid the possibility of missing information, data

collection method combined with other technique gives better results and provides a
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deep analysis. Therefore, in this case study both observation and archival data

collection methods have been used together.

k)  Data Analysis

During the case study, the results and conclusions have been derived from data
analysis by associating evidences, order and sequence of information, discussions,
explanation and justifications. The data is presented in a way that during reading the
case study, the results and conclusions should be derived in the following sequence
automatically [164]. In qualitative research, data collection and analysis are carried

out in parallel and conclusions are derived.

Two data analysis techniques such as “cross-case analysis” and “within-case
analysis” [5], [160], [172] have been applied on the collected data in this study.
Various techniques of cross case analysis such as dividing a case into two groups
based on their attributes, and analyzing the pair of cases have been presented in [174].

Thus, similarities, differences and variations in each case and pair are found then.

During the cross-case analysis, all the four cases (projects) have been compared
with each other based on their similarities and differences in units of analysis and
their respective attributes and findings. During with-in case analysis, each single case
and its respective units of analysis such as team, process, project and client have been

analyzed individually within a case and unit and as a whole case.

I) Converting Qualitative Data into Quantitative Through Coding

The open coding technique as presented by [159] ,[160] is used in the present study to
convert the qualitative data into quantitative data in order to perform analysis on the
values. Numbers have been assigned to the descriptive data as well as labeling of
string values has been made to extract information from the data. For example, Ali
Ahmad and Hassan are senior software engineers working in team ‘Blue’. Converting

this textual information into quantitative data will be as follows:
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Name of team members: Ali, Ahmad, Hassan
Count: 3

Size of Blue Team =3

To convert qualitative data into quantitative values and categorizing it to define
variables for statistical analysis and comparisons, numerous coding techniques have
presented in the software engineering research works [159], [175], [176]. The open
coding technique as straightforward and direct extraction of data has been applied on
data obtained from both observations and archives to convert into numeric values and
labeling text strings. The transformation of qualitative data into quantitative data does
not affect the subjectivity or objectivity of data [160]. However, after coding,
subjective information should also be verified in order to minimize the chances of

information lost during this process.

3.4.2.2. Questionnaire

In order to further validates the findings of the case study, the questionnaire method
[159], [160] has been used to improve the validity of the results [156]. In this regard,
a survey of various small and medium sized software development companies has

been conducted. The sample questionnaire has been provided in Appendix I.

The questionnaire method facilitates in terms of collection and analysis of large
amount of data quickly and supports the case study results by eliminating bias factor
and improving their validity. The results of both qualitative case study and
quantitative questionnaire have been used in investigating the various changes and

improvements in the framework.

3.5. Conformance Testing

The finalized and validated framework has been aligned with the principles of agile
manifesto [46] in order to confirm that the framework is agile based and the practices
that it has derived are also based on agile principles. During conformance testing,

various components of the framework and findings of the case study have been
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related with the principles of agile manifesto. The requirement of conformance testing

is considered fulfilled when no defect is found [116].

3.6. Reporting Case Study

The report of the case study is the ultimate criteria to judge the quality of the work
[156]. Normally case study reports are written but they can be presented in the form
of audio, video or photographs [158]. The format and structure of the report of the
case study is very important to understand the sequence, flow and findings of the case
study. According to [164], the report audience may be different persons like
researchers, industry professionals, and policy makers. Therefore, the report contents
should be equally understandable by any audience. Anyhow, the reports are mostly
prepared focusing on the researchers. The structure and format of the report is
prepared based on the target audience.

3.6.1. Reporting Structure

A basic structure to report the case study as proposed by [177] was further modified
by [178] and has been presented in [156]. In the present study, the case study has been
reported following the linear-analytic and chronological structures as defined by [164]
and shown in Fig. 3.5 [158].

LINEAR-ANALYTIC
Statement of Problem
Literature Review
Methodology
Findings/Analysis
Conclusions

COMPARATIVE
Case study 1: description A
Case study 1: description B

Fig. 3.5 Case Study Reporting Structures [158]
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Both for single or multiple case studies, the linear-analytic structure is used when
case study report is written for academic audience because its format is easily
understandable by the academicians. On the other hand comparative structure is used
when same case study is repeated two or more times and results are compared with
each other [158]. In the present study, the case study has been presented following the

both formats due to their suitability and support to the present case study.

3.6.2. Writing of Case Study Report

The contents of the case study can be written in different ways. However, [158]
describes four structures to write the contents of the case study report as shown in
Table 3.8.

Table 3.8 Four Written Forms of Case Study [158]

Type of Case Study Report Structures
Single case study Case study description and analysis
Multiple case study Cross-case analysis and Appendix:
results Narrative Case Study 1
Narrative Case study n
Multiple case study without Case study 1 Question 1 Answer
narrative Question2 Answer
Case study 2 Questionl Answer
Question 2 Answer
Multiple case study: integrated | Cross-case issue 1 — data and analysis from all cases
Cross-case issue 2 — data and analysis from all cases

In the present study, single and multiple case study types have been followed to
present the contents of the case study. The body of the case studies consists of
narrative descriptions consisting of analysis and supporting data of cross-cases
whereas some contents are written in the appendices [158]. This approach avoids case

study report from being bulky and presents it in the more readable form.
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3.7. Summary

The present study has been completed using both qualitative and quantitative
methodologies. The triangulation approach has been adopted in which both qualitative
and quantitative methods have been combined. Finding support to the results from
another source of data has been considered as more authentic for the validity and
reliability of results. This is the main reason behind following the triangulation
approach in present study. The study has been completed in two parts such as

formulation of framework and validation of framework.

Formulation of the framework has been made through the primary study of
literature and structured interviews approach, whereas the validation of the framework
has been performed through case study of real projects and questionnaire method.
Case study of the real projects comprises of the major portion of the present study.
The research methodology adopted in this thesis has provided strong basis to

complete the present study.
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CHAPTER 4

PROCESS TAILORING FRAMEWORK

Overview

This chapter presents the detailed procedure of formulation of framework. It explains
the primary study that has been conducted to identify the various components of the
framework which have been further verified through structured interviewing
approach. It explains the relationship between key components of framework and

finally integrates them to formulate a framework.

4.1. Introduction

A software process meta-model comprises of phases, activities, artifacts and roles as
shown in Fig. 4.1 [28]. The process meta-model truly reflects the structure of
traditional software development approaches such as waterfall model. However, agile
methodologies being development driven approaches have not well defined phases of
software development and focus on software development activities [10], [27].
Therefore, following the process meta-model, the process tailoring framework tailors
the activities of a software development process and derives the set of lightweight

software development practices.
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Software Process

Artifacts | 1-° 1 Activity Role

Agent

Fig. 4.1 Software Process Meta-model [28]

Existing research works have presented a number of factors related to the
organization, project, team and stakeholders that affect the software development
processes [5], [179], [180]. The proposed framework tailors the software development
processes based on the agile based methodologies.

In agile based methodologies, client has been considered as the key role player in
software development projects [10] therefore, understanding and maintaining the
client’s perspective throughout the project lifecycle is very important. In the proposed
framework, the client and client’s perspective have been identified as foundation
elements on which the key process areas with which client is mostly concerned during
the software development in small and medium sized software development

companies have been identified.
The effect of client’s perspective, problems or risks faced by the projects [79], and

other factors such as team performance on behavior, response and progress of the

project have been analyzed and project states have been derived. Project states are
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mainly based on the software project lifecycle phases and activities as discussed in the
next sections of this chapter. A state refers to the particular condition of a project with
respect to its behavior and response to various factors. The risks associated with
software development projects as reported in the research literature have been
categorized into main groups or classes with respect to their impact on the progress of
the project and performance of the team members. These risks are the main elements

in analyzing the project states.

Integrating these components, the process tailoring framework has been
formulated which provides a schema to tailor the activities of the agile based key
processes for a particular state of the project. The framework suggests which and
when process tailoring activities should be performed, and how much tailoring is

required during some specific state of the project.

The framework is based on the realistic critical success factors associated with the
agile based environments of small and medium sized software development
companies. Tailoring the software process and its activities during project execution
throughout the project lifecycle or during any particular state is the novel approach of
the framework within the context of small and medium sized software development

companies following agile based methodologies.

4.2. Framework Development

The framework has been developed through primary study of literature review [114],
and structured interviewing approach as described in chapter 3. The primary studies to
develop the framework have been made through the study of existing research
literature. The findings are then derived and verified through structured interviewing

and framework has been formulated.

The existing research literatures specific to the research domain have been
consulted during the primary study findings as followed in [6]. Deductive approach

has been used during literature study. In deductive approach, the literature
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review provides a source of information about the research and also helps in
generating hypothesis [158], which in present study has been used for the
development of the framework.

Search has been made from the most famous and recognized electronic resources
such as ACM, IEEE, Springer, and ScienceDirect. The search queries such as
“software process tailoring”, “agile processes”, “problems in agile processes”,
“software process improvement”, “project outsourcing”, “risks in software projects”,
“project management issues” and “software development issues” have been used to
find the required research papers. The papers not relevant to the current study were
excluded after reviewing their abstract, methodology and findings. Following this
inclusion and exclusion criteria, only the most relevant papers have been selected and
reviewed. Whereas, [6], [5], [28], [35], and [46] are the key papers which provide
foundations for this research work and framework development. The detailed review
of research papers has already been presented in chapter 2. Only final findings have
been discussed here to derive the components, and formulation of the proposed

framework.

4.2.1. Critical Success Factors in Agile Based Projects

Software process tailoring is mostly performed at different levels such as
organizational level and project level [181], [182], [183]. Process tailoring at
organizational level is performed to meet the specific organizational needs. However,
the need of process tailoring at project level has also been realized [6]. Therefore,
software development project has been selected as the fundamental level of process
tailoring in the proposed process tailoring framework.

It has already been discussed that small and medium sized software development
companies follow agile based methodologies for which reasons have also been
explained in chapter 1. According to the principles of agile manifesto, the project
client has been considered as the key role player in agile based methodologies [46]
and has also been recognized as third main player in context of GSD as shown in Fig.
4.2 [7].

72



Customers <:> Clients <:> Suppliers

Fig. 4.2 Three Main Players in GSD [7]

The project client has also been considered as a critical success factors in software
development projects by [184], [185], [186], [187], [188], [189] and many other
research works as reported in [81]. In software developments projects that follow
agile based methodologies, the role of client has been found very critical being
directly related with the project development practices [10]. Being most critical
success factor, the client has been selected as the main element of projects following

agile based methodologies as shown in Fig. 4.3.

Project

Client

Fig. 4.3 Client as Critical Success Factor in Project

4.2.2. Client’s Perspective

The client being the critical success factor in software development projects following
agile methodologies holds the key decisive position in such projects. Therefore, the
satisfaction of client is also very important for the progress and success of the project.
The satisfaction of client is associated with fulfillment of his requirements and
expectations such that activities in an organization should be centered around the
client’s needs [190]. The software development process must also be client oriented to

fulfill his needs and to keep him satisfied continuously at permanent basis [92].
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Empirical results show that satisfaction has a strong, positive and direct
relationship with processes and outcome of the project following agile methodologies
[27]. The satisfaction of client is the ultimate objective of principles of agile
manifesto as has been emphasized in the first principle of agile manifesto [46], [26].

The satisfaction of client is significantly important for the software development
companies due to its effect on market reputation, clientage and future business of the
company [191]. The satisfaction of client is associated with meeting the client’s
expectations from project process and its outcome [31]. Achieving client’s
requirements and satisfaction of client are the important factors in software process

improvement as well [111].

The satisfaction of client is achieved when client’s requirements are fulfilled. This
is achieved when client’s perspective is fully understood and maintained throughout
the project lifecycle. The client’s perspective means understanding the client and
his/her view point in order to meet his/her expectations, requirements and priorities in
the project. The client’s perspective has been referred to as putting yourself in the
client’s shoes [35]. The client’s perspective has been considered as an important tool
for business managers but this valuable approach has rarely been included in software
development projects following agile methods in which client is also the most critical
success factor. According to [35] understanding client’s perspective needs complete

understanding of:

What does client want?

o o

What client has in mind?
How the client feels?

How the client thinks?

a o

Furthermore, an exercise guideline has also been provided to understand client’s

perspective and practice it throughout the project such as [35]:

a. Consider yourself in the client’s environment (physical environment).
b. Consider doing what client does (performing same tasks).
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c. Consider yourself being in the mind of client (a & b).
d. Visualize the beliefs and values of the client (expectations, priorities,

assumptions).

For achieving the client’s satisfaction it is necessary to look at the situations from
client’s perspective throughout the project lifecycle [35]. It shows that the client’s
perspective is the most important factor of client in software development projects
following agile based methodologies and has direct relationship with client,

satisfaction of client and project success as shown in Fig. 4.4.

Project

Client

Client’s Perspective

Fig. 4.4 Client’s Perspective Factor of Client

4.2.3. Key Processes in Projects Following Agile Methods

Agile based methodologies mainly focus on a few key processes or phases of the
software development project. On the other hand, client in small and medium sized
software development companies following agile based methodologies are also
mostly concerned with key processes such as team resources management,
requirement gathering and tracking processes, communication process, and tasks
allocation process. These key processes are the backbone of agile based
methodologies and offshore development projects and are considered important for
project success [44], [5], [81], [82], [43], [62].
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Out of a number of challenges faced by the projects [5], the resource challenges,
communication challenges, and requirement management challenges have been
adapted as the challenging software development process areas in small and medium
sized software development companies following agile based methodologies. The
selection of these three key process areas is made on the basis of emphasis given to
these in twelve principles of agile manifesto [26], [46]. The open coding technique
[160], [159] has been used to extract the key elements from 2™, 4™ 5" 6" 11" and
12" principles of agile manifesto as presented in Appendix B.

The main objective to refine these processes is the satisfaction of client which is
the ultimate focus of the first principle of agile manifesto as discussed in section
4.2.2.

The communication process in agile methodologies is informal [10], therefore,
proper attention is required to manage this important process. Clear requirements and
specifications, effective communication, and project resources have also been
identified important for project success and their frequency of reporting in literature is
60.5%, 46.5% and 25.6% respectively which are relatively higher than other factors
[81]. Similarly, it has been found that communication and coordination between client
and project team affects the performance and progress of the projects and emphasis

has been given on further investigations in this important process area [44].

Therefore, as extracted from the principles of agile manifesto as shown in
appendix B, adapted from [5] and identified from other literatures following are the

key process areas in agile based methodologies:

a) Resource management
b) Communication (interaction & coordination) and
¢) Requirement management

i.  Requirement gathering & tracking

ii. Tasks allocation
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Tasks allocation is an important part of team resources management process but
more importantly it is directly affected by requirement management in which tasks are
assigned to the team members. Therefore, it has been sub-categorized under

requirement management process.

These key processes directly affect the progress of the project in agile
environments. As much as these processes will be good and strong, the more and
more client will be satisfied, and project’s progress will be smooth in small and
medium sized software development companies. These key processes in agile based
methodologies significantly affect the client’s expectations and requirements and
achievement of client’s perspective. Therefore, these processes are the main factors

associated with achieving client’s perspective as shown in Fig. 4.5.

Project

A 4

Client

Client’s Perspective

Key Processes

Resource Requirement

Communication
Management Management

Requirement Gathering

and Tracking Tasks Allocation

Fig. 4.5 Key Process Areas
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The framework tailors these key processes according to the requirements of the
project and client. The framework recommends that how to tailor these processes,
their sub-processes and activities and what tailored practices should be performed in
this regard.

As client’s satisfaction is directly associated with these processes, the process
tailoring of these three key processes is performed. The sub-processes, practices and
activities that client wants to be followed have been adopted and tailored according to
the expectations and requirements of the client. The good quality of the tailored
software development processes ensure project stability and quality software product

which ultimately leads to the client’s satisfaction, trust and project success.

4.2.4. Behavior of Software Development Projects

As described in section 4.2.1 that software process tailoring is performed at
organizational and project levels. Most of the research works have performed process
tailoring to meet the organizational goals. However, it is required to refine the process
at project level through software process tailoring [6]. The proposed process tailoring
approach in this thesis performs process tailoring at project level. In this regard, it is

important to understand the behavior of software development projects.

The behavior a software project depends on a number of factors such as
performance of the team members, risks faced by the projects and response of the
project to these risks. Risks are considered as critical success factors to manage a
software development project [80]. They are the main determinants of the behavior of
the software development projects and their execution flow. Risks affect the
performance of the team members, progress of the project and project success. On the
other hand, project success is directly related to the satisfaction of the client as
discussed earlier. It shows that risks in software projects may adversely affect the
satisfaction of the client which ultimately affects the success of the project. The
relationship between risks, client’s satisfaction and project success is ternary as shown
in Fig. 4.6.
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Fig. 4.6 Behavioral Aspect of Project

Identification of problem situations and their characterization is challenging for
successful process tailoring [112]. Therefore, problems or risks as important
behavioral determining factors of projects are discussed here. Issues and problems

related to all other factors are also regarded as risks.

4.2.4.1. Risks in Software Development Projects

Major risks which have been considered responsible for project failure have been
described as [192]:

e Improper requirement management.

e Poor requirement specifications.

e Weak project management and software development methodologies.
e Poor project planning, scheduling and project status reporting.

e Weak risk management.

e Mishandling of client.

e Improper and inefficient utilization of team resources.

Individually or collectively these and other kinds of risks affect adversely on the
sustainability of software development processes, progress of the project and
satisfaction of the client. The impact of these risks or problems is more severe in
projects which are outsourced to small and medium sized software development
companies following agile based methodologies such that risk management becomes
very important for the smooth progress and success of the project.
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Therefore, the role of project manager in risk management becomes more
important. The various aspects of project management group have been highlighted in
[193] and discussed further in other research works such as [194], [195], [196], [197],
[198], [199]. The success of the software development project depends on the
decision making abilities and expertise of the project manager. However, completion
of the software development project is not the criteria of project success [200]. To
handle the risks, various risk management strategies have been presented in a number
of software engineering research works such as [201], [202], [203].

In this research, the existing risks as reported in the literatures have been grouped
into three main classes with respect to their type and effect on the software
development projects. These classes are then used to study the behavior of the project.

4.2.4.2. Problem/Risks Classification

There have been reported a large number of problems faced by the software
development projects. The risks or problems as reported in existing research works
such as [201], [202], [80], [90] [192], [79], [29] have been grouped into three main
classes in this thesis. The classification is made on the basis of their impact on the

performance of the software development team and progress of the project as follows:

i. Performance Minor
ii.  Management Critical

iii.  Progress Limiter

The effect of each problem class on the performance of the team and progress of
the project is different which is based on the type of the problems it contains. A few
examples of the problems that belong to each problem class have been summarized in
Table 4.1. To understand the risk classes, the description of each risk class is given in

the following sections.

80



Table 4.1 Problem Classification

Performance Minor

Management Critical

Progress Limiter

a)
b)

c)
d)

€)

9)
h)

i)

Incompetent or weak
team resource(s)
Poor problem solving
approach

Non cooperation
Lack of coordination
Professional jealousy
Social and financial
matters

Lack of confidence
Misguidance

Lack of
professionalism

a)
b)
c)
d)

e)

9)
i)
)
k)
1)

Poor requirement
management

Weak project plans
Unrealistic scheduling
and deadlines and
milestones

Improper tasks
allocation
Unawareness of
resources, their
competencies and skill
set

Unusual pressure and
work load on resources
Stressed environment
Strictness

Weak tracking,
monitoring and
performance processes
Communication gap
Lack of coordination
Weak project manager
and control.

Unhandled and
mismanaged
performance minor and
management critical
problems which
becomes of swear type.

Performance Minor problems are associated with the performance of the
software development team. These types of problems do not affect the project greatly
and can be easily handled. Problems such as incompetent team member, weak
problem solving approach, non-cooperation with other team members, and social and

financial problems normally affect the individual and team performance. Such

problems can be handled through good project management practices.

Management Critical class problems are associated with the processes and
practices of project management such as poor requirement management processes,
weak project planning and scheduling, unrealistic deadlines and improper allocation
of resources and tasks [29], and unsatisfied clients. Weak project management

directly affects the software development and project management processes that

leads to awry situations.
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If not handled effectively, performance minor class problems may convert into
management critical problems. Management critical problems can be handled and
avoided with good project management practices. Experienced and skilled project
managers by considering the factors such as learning from the previous projects, past
experience with the same client can remove the weaknesses in project management

practices.

Likewise, a lazy approach of a project manager towards the good project
management practices to resolve the issues, may convert management critical

problems into progress limiter problems.

Progress Limiter class problems are the mismanaged and unhandled severe
problems. These problems are actually the severe threat to the progress of the project
and its success in terms of high intensity and frequency. If remained unhandled, these

problems may lead to the project failure.

These three risk classes occur throughout the project lifecycle as shown in Fig.
4.7.

L

Prograss orformancs
Projact Stop Limiters 2 N

& Manazement l
Critical

Fig. 4.7 Software Project Risks
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Each risk class may lead to the other risk class; however risks in a software
development project may never be avoided and ended. Even a small modification in
any process or activity may cause risks at any level. Progress limiter class has
problems of most severe nature that may terminate a project without completion as
shown in Fig. 4.7 which shows that risks are handled and new risks are born that

keeps this cycle continued until the project is stopped either completed or incomplete.

These risk classes are considered as main determinants of the behavior of a
software development project which is the characteristic element of a software

development project as shown in Fig. 4.8.

Project

Project .
: Behavior

\ 4

Client

Fig.4.8. Project Behavior Characteristic Element

The following section investigates the project lifecycle elements and derives the
project states as behavioral elements of the project. The project states describe the
project execution flow and status of the project progress. Finally, based on the project
execution flow, project states have been presented as an important element of the

process tailoring framework.

4.2.5. Project Life Span Elements

Software development projects normally run in a standard way such that they start
their life, completes all the tasks and then closes. This execution flow of the projects
is generally determined by similar factors such as risks, team performance, work

completion and client’s satisfaction but their effect varies from one project to the
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other project. This variable effect creates the variations in the execution flow of the

projects.

Many factors such as skills of the team members [204], intervention of managers,
use of advanced tools and technologies [205], size of the team [206], roles and
responsibilities [207], support, encouragement and appraisal rewards by the client as
well as the company are important factors which determines the performance of the
project team whereas, personality diversity is one of the factors that plays an

important role in efficient team building [208].

From client’s perspective point of view, the achievement of milestones in terms of
completion of work and satisfaction of client is also an indicator of the team
performance and progress of the project. The techniques to measure the team
performance are limited however, a few general techniques have been discussed in
[209] and [210].

A typical software development project has a start, middle and end [200]. The
project passes through different phases throughout its lifecycle before completion,
however, start and end of the software project lifecycle can be identified with respect
to time [211].

Generally, project lifecycles have been divided into three broad phases such as
start or initiation, middle or execution, and end or closure. In order to represent these
phases of stages of the lifecycle, different terminologies have been used in the
existing research works such that each represents the same meaning. The project
lifecycle does not repeat itself except in special cases such as civil engineering
projects for example construction projects, pipe lying therefore, it is better to term it
as project life span [212]. The life span of each project is comprised of various phases
as shown in Fig. 4.9 [211].
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Fig. 4.9 Project Life Span [211]

Software development projects face many certain, uncertain, known, unknown,
predictable and unpredictable situations throughout their life spans. The characteristic
elements of project such as human resources, expertise and organizational resources

change after each phase to start with the next phase [211].

A number of research works are available on project lifecycles such that each one
presents similar stages and phases of the software development projects. Similarly,
four phases of the project lifecycle such as project initiation, planning, execution and

closure have been presented as shown in Fig. 4.10 [88].
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Fig. 4.10 Four Phases of Project Lifecycle [88].

Though a number of researchers have presented the lifecycle phases of a project
differently from each other but these are built on basic set of phases which remains
the same as shown in Fig. 4.9. Table 4.2 and Table 4.3 summarize the lifecycle phases

of projects presented in different research works.
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Table 4.2 Summary of Project Lifecycle Phases - |

Westland [89] Song et. al [213] Archibald [211] | Stuckenbruck [214] | Cavendish [215] | Wideman [212] | Webster [216] | Krezner [217]
Initiation Decision Making Project Start Initiation Conceptual Concept Concept Conceptual
« Feasibility « Requirement analysis Concept « Project need « Goals (Intermediate Definition
. Team hiring . Feasibility Definition « Resource « Management stages)
- Initial setup estimates team « Scope
« Project « Scope & « Initiation
Management Objectives
« Appointments « Formal
authority
« Estimating
Planning Design Design Growth Planning Development Development Production
» Project « Supervision « Project plan « Budgeting (Intermediate
« Resource « Preliminary design « Project schedule . WBS stages)
. Communication | . Detailed design . Tasks (WBS) o Define targets | « Planning
- Budget - Resource « Make buy « Prelim Eng.
. Tender allocation « Scheduling
« Team build up
Execution Implementation Manufacture Production Implementation Implementation | Implementation | Operational
» Deliverables « Initial setup Installation « Major work « Contracts (Intermediate
» Project Mgt. « Coding/Implementation completion « Monitoring stages)
« Time Mgt. « Testing « Design & « Problems « Definition
« Quality Mgt. « Acceptance Development Identification « Design &
« Risk Mgt « Production & « Re-planning Specs.
Testing « Execution
« Activation « Build
Closure Operation & Maintenance | Project Shut-down Phase-out Termination Termination Divestment
« Closing « Operation Termination « Project « Problem
« Review « Maintenance Termination resolution
« Evaluation « Resources - Rewards
released « Resources re-
allocation
« Review
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Table 4.3 Summary of Project Lifecycle Phases - 11

PMI [218] Kapur [219] Morris [220] Royce [221] Mochal [212] | Cooper et. al [222] | Fish [223] Allen [212] Youker [224]
Start Idea Inception Inception Analysis Discovery Discovery Initiation Pre-ldentification
Initial Pre Launch « Project « ldea Stage 1 Requirement Identification
Launch strategy Idea « Prelim.
- Project - Scoping Feasibility
request @ . Resources
. Project S « Plans
(2]
charter o
« Planning GE)
Intermediate | Execute Feasibility & | Elaboration Design Stage 2 Functionality Definition Preparation
« Scheduling « Project brief év « Architecture « Business case Design Approval
« Tracking w Sanction Mobilization
« Feasibility
« Planning
« Scheduling
« Review
Final Implement Design Construction Construct Stage 3 Construct Implementation | Implementation
Finish . Completing | « Planning . Beta  Development « Development
® releases
Operation Procurement & | Transition Test Stage 4 Check Completion Operations
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The lifecycle phases and their respective activities as described in Table 4.2 and
Table 4.3 are not specific to some particular type of projects or process models but
present a general overview of the project lifecycles in context of different industries
such as construction, and software development. However, division and definition of
phases of a project may differ from project to project and industry to industry [212].
The same is the situation in small and medium sized software development companies
where projects following agile based methodologies do not follow most of these
phases and adapt or modify them based on the principles of agile manifesto as

described earlier.

In the proposed process tailoring framework, typical phases of a project and their
respective activities as shown in Table 4.2 and Table 4.3 have been adapted and
rearranged. As agile based methodologies are product driven, evolutionary, and
iterative approaches which do not follow proper process models [10] as well as their
phases, the actual estimates of the performance and progress of the project are
difficult to make. In such circumstances, the state of the project can describe the
condition or status of the project, whereas a state is a condition of the project at a
particular time. The phases of the projects as shown in Table 4.2 and Table 4.3 have
been adapted and classified into project states. The sub-states of each main state are
derived from the activities of the phases as shown in Table 4.2 and Table 4.3. The
adaptation of phases and their activities has been made on the basis of principles of
agile manifesto [46], [26] and characteristics of agile methodologies [10], [62], [27].
The adaptation process is shown in Fig.4.11. The activities that do not qualify the
characteristics of agile methodologies [10], [27] have been eliminated.
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Fig.4.11 Software Project States

The names of the project states have been defined based on the resemblance of the
software development project with the air flight where necessary arrangements are
made before the flight takeoff, and important controls, measures and cares are adopted
during the flight based on which the flight successfully reaches to its destination and
lands on the ground successfully. Sometimes during the flight due to some unforeseen

problems, emergency situations or incidents occur. Though emergency measures are
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taken then but based on the severity and critical nature of the problems, the airplane
may either crash or lands on the ground safely or makes the crash landing
successfully. Similar scenarios or situations occur during the software development
project lifecycle that have been represented by the project states.

Take off is a starting state of a project and is further divided into two sub-states
namely pre-take off and take off.

a) Pre-take off

It is an initial state of a project when preliminary requirements are received,

project team is selected and initial set up is being made.

b) Take off

A project state where initial level development gets started and early iterations are

in progress. It is the beginning for the development of the first milestone.

Running is a state when after project takes off, development and coding is in
progress. It has two sub-states namely:

a) Running

A project state after the completion of few early iterations. Some deliverables

have been released to clients.

b) Post running

It is a state when project has become matured after the completion of major

iterations. For example, release of beta versions.

Landing is a state when after completion of all development tasks project is near
to end. Further division of landing state is as follows:

a) Landing

A state when project is near to its completion. Last few deliverables are in
progress. Deliverables might be a part of plan or newly received requirements
from clients.

b) Post-landing

A state after completion of the project when priority tasks and requirements are

about to finish. No new requirements are received to work on. Bugs are being
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fixed and necessary documentation is done. Status of all requirements is set to be

verified and closed.

Hang up is a state when project progress gets slow down due to the presence of

problems. Further division of hang up state is as follows:

a) Crawling

When project is in this state the progress of the project tends to slow down,
delivery dates are not met, requirements are not fulfilled and tasks are not properly
allocated. Client is also not satisfied and project seems to lose client’s trust.
Progress limiter class problems exist in this state. Success of the project might be

at stake.

b) Swing

A state after crawling when revolutionary project management measures are taken
up to overcome the issues faced by a project. Development processes are slowed
down during this state due to the streamlining of the overall process. Quick project
management measures are taken at micro-level. Senior management mostly plays

its role in this state to save the project from failure.

¢) Pre running

A state when development processes are speed up after swing state modifications.

Project again enters into its running state.

The agile methodologies focus directly on coding and implementation instead of
designing and planning. Based on the preliminary requirements coding is started.
Therefore, planning initiation and implementation phases have been transformed into
takeoff state. During takeoff state initial level coding of basic functionalities is

performed.
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Phase-out represents a condition when project deviates from its normal execution
which could be due to the factors such as risks, problems or issues. The measures are
taken to resolve the problems such as problem resolving strategies, re-planning,
review, monitoring, and resource reallocations. However, as a result the project may
proceed to the next phase, may be cancelled or go back to previous phase [212]. This

scenario is transformed into hang up (phase-out) state and its sub-states.

During crawling sub-state problems can be easily handled and project keeps its
execution continued, otherwise it enters into swing sub-state where in case of severe
unhandled problems it may be cancelled. If problems are resolved, it enters into next
state which is termed as pre-running and completes its life. This execution flow of

project states is shown in Fig. 4.12.

Post-landmg

'

Start —p 0 Closd

Crawling T Prenumning
Swing

%/_/

Hangup

Fig. 4.12 Project States Execution Flow

This new nomenclature truly reflects the status and behavior of the software
development project following agile based methodologies. Based on the execution
flow of project states as shown in Fig. 4.12, the meta-model of project states has been
presented as shown in Fig. 4.13.
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Running

Fig. 4.13 Software Project States Meta-model

The meta-model of software development project states as shown in Fig. 4.13
represents the execution flow of a software development project following agile based
methodologies. As such, the project takeoffs, starts running (execution) and lands
(completion). During running state severe or mild nature problems may occur [215] as
described in Table 4.2. With effective risk and project management practices these

problems may overcome.

Hang up state represents uncertain situation of the project when there are
problems in the project. So project may recover from the hang up state after problems
have has been resolved and starts its normal execution. In case of failure, it may go to
landing state and stops. The sub-states derived as shown in Fig. 4.12 have been
represented through small rounded rectangles inside big rectangles labeled with
names of project states as shown in Fig. 4.13. These sub-states are shown in Fig. 4.14,
Fig. 4.15, Fig. 4.16, and Fig. 4.17.

K Take off \ Running \

—— Pre Take s Post
AR 2 off . 1 —| Running |— 1%

S P v

Fig. 4.14 Sub-states of Takeoff State Fig. 4.15 Sub-states of Running State
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Fig. 4.16 Sub-states of Landing State Fig. 4.17 Sub-states of Hang up State

These states represent the behavior of a software development project following
agile based methodologies and have been represented as characteristic elements of

project behavior as shown in Fig. 4.18.

Project
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Project
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Client Project
States

Takeoff
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Hang up

Fig. 4.18 Elements of Project Behavior

4.2.6. Software Process Tailoring Operations

Despite the realization of the importance of software process tailoring technique, the
research works presented in this area are quite limited [6]. Majority of the work tailors
the software processes based on the knowledge base of previous projects and focus on
tailoring only one agile method such as XP. However, the existing approaches have
used similar process tailoring operations such as add, delete, modify skip, and
downsize [5], [123], [4]. Table 4.4 summarizes the process tailoring operations in

prominent existing approaches.
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Table 4.4 Process Tailoring Operations

Xu [5] Welzel et. al [116] | Dai [4] | Yoon [3] | Xu [118]
Add Delete Adding | Addition | Addition
Downsize | Modify Deleting | Deletion | Deletion
Drop/Skip Splitting | Splitting | Modification
Expand Merging | Merging

Redefine

Replace

Table 4.4 shows that add, delete and modify operations have been commonly used

in all approaches. Delete and modification operations have been modified, redefined

and divided into further operations as well as replace and downsize have been used

[5]. Furthermore, splitting and merging operations have also been used. It shows that

tailoring operations can be used, modified and defined according to the requirements

of the project and tailoring approach.

Therefore, based on the tailoring operations as described in Table 4.4, the

tailoring operations for proposed framework have been defined as shown in the Table

4.5.
Table 4.5 Process Tailoring Operations Description

Activity/Operation | Notation/Symbol Description

Add +) Addition or adoption of one or more processes sub-
processes or activities in an existing set of processes.

Delete/Skip ) Removing or leaving one or more non required
processes, sub-processes or activities from existing set
of processes.

Modify (D) Updating or changing the existing one or more
processes, sub-processes or activities.

Split & Select ) Dividing a process, sub-process or activity into one or
more sub-parts and selection of the most suitable and
most required one or more activities or processes or
sub-processes.

Merge (v Combining two or more processes, sub-processes or
activities into single process, sub-process or activity
based on their definition and performance.

Shrink (1) Reducing or downsizing the number of steps, sub-
activities or sub-processes from inside an activity or
process.

Wrap up (®) Winding up or closing the_ activities or processes being
performed to close the project.
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4.3. Verification of Framework Elements

The elements of the framework that have been presented in sections 4.1 and 4.2 have
been further verified through expert interviewing method (see section 3.4.1.2). The
structured expert interviews have been conducted with 11 professionals having
expertise in the areas of software development processes, software development, and
project management. Being distantly located interviews have been conducted through
emails [159]. The quick interviewing format and style of the interview has been set
keeping in view the busy schedules of industry professionals and their time

constraints. Table 4.6 shows the demographic data of all the experts.

Table 4.6 Information of Experts

Expert | Experience | Company Size | Agile Based Designation
(years)

X1 4.5 Medium Yes Senior Software Engineer

X2 45 Medium Yes Principal Software Engineer

X3 10 Medium Yes Academics

X4 7 Medium Yes Senior Software Engineer

X5 5+ Small Yes Principal Software Engineer

X6 7 Medium Yes Product Manager

X7 3 Small Yes Application Developer

X8 3.8 Large Yes Software Engineer

X9 4 Small Yes Director

X10 16 Medium Yes Director Projects

X11 10+ Large No Senior Manager

Table 4.6 shows that except two experts all others were working in small and
medium size software development companies. Therefore, not fulfilling the criteria of
small and medium size software development companies, these two interviews (X8 &
X11) have been excluded. The designations of remaining participants show their level
and domain of expertise. One interview has been conducted with a faculty members
(X3) to get it verified from academic researchers as well. Table 4.6 shows that agile

based methodologies were being followed by all the companies.
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4.3.1. Findings of Interviews

The findings of the interviews have been summarized in Table 4.7. See Appendix C
for details of the interview questions. Only main categories and their respective
elements represented through questions are shown in Table 4.7.

Table 4.7 Findings of Interviews

Categories Elements/Components Answer (n=9)
Yes | No Agreed
Percentage
Critical and influential factor. 9 0 100%
Composite entity/role. 8 1 88.9%
Client Interaction - project manager and team lead. 7 2 77.8%
Client’s perspective - understanding and maintaining 8 1 88.9%
Client’s perspective - each iteration 9 0 100%
Average: 91.1%
Resource management, Communication, and 7 2 77.8%
Key Requirement management
Processes | Requirement management - Tasks allocation, 7 2 77.8%
requirement gathering and tracking.
Average: 77.8%
Project Takeoff, Running, and Landing 6 3 66.7%
States Hang up, Recovery, Cancellation 8 1 88.9%
Average: 77.8%
Small and medium sized companies 9 0 100%
Process Project’s requirements, and client requirements and 9 0 100%
Tailoring | expectations
Project states and client’s perspective 8 1 88.9%
Average: 96.3%

The descriptive statistics [173] show that 88.9% experts have considered client’s
perspective as an important element of client factor whereas, 77.8% have agreed that
resource management, communication, and requirement management are the key
processes in agile based methodologies on which client is mostly concerned. It shows
that client’s perspective is an important element of client and resource management,

communication and requirement management are the key processes in software
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development projects following agile based methodologies, whereas tasks allocation
and requirement gathering and tracking are the sub-processes of requirement

management.

Takeoff, running, landing and hang up have also been successfully recognized as
behavioral states of the project on which 66.7% and 88.9% experts are agreed. 100%
experts have agreed that process tailoring should be performed on the basis of
project’s requirements and client’s perspective factors whereas, 88.9% experts have
specifically recommended process tailoring based on the project’s behavioral states

and client’s perspective elements.

The results of the structured expert interviews as shown in Table 4.7 completely
verifies the framework elements based on the opinion of the expert professionals

working in the IT industry as well as academic researchers.

4.4. Process Tailoring Framework

Based on the elements as identified from thorough primary study and then verified
through expert interviewing method, the process tailoring framework has been

formulated as shown in Fig. 4.19.
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Fig. 4.19 Process Tailoring Framework

In addition to other components described in previous section, the mapping
schema associates the project states, key processes and process tailoring activities or
operations with each other. It tailors the tasks, sub-processes and activities of key

processes when project is in a particular state as shown in Fig. 4.19.

Based on the various elements and process tailoring schema, the framework

recommends the best tailoring strategies or policy at micro levels of the project for
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small and medium size software development companies. Furthermore, the

framework derives the lightweight client based practices through process tailoring.

The framework provides the fundamental systematic guidelines on software
process tailoring. The framework can be further inherited, extended and modified
based on the basic scheme of tailoring it has provided. The framework and its
components have been validated through both qualitative and quantitative
methodologies as presented in chapter 5 and 6.

4.5, Summary

The process tailoring framework and its components have been derived from the
research literature related to the agile based methodologies, process tailoring, software
development processes, software development projects lifecycle, project management
and risk in software development projects. Structured interviewing approach has also

been used to formulate the framework.

The client of software development projects, client’s perspective and software
project states have been identified as the fundamental components of the process
tailoring framework. Three key processes such as resource management,
communication, interaction and coordination, and requirement management have
been identified as the key processes in agile based methodologies on which client is
also mostly concerned. After deriving these components, finding support from the
literature and structured interviews, the framework has been formulated by integrating

all these components.

The framework emphasizes on tailoring three key processes according to the
respective state of the project based on client’s perspective in projects running in
small and medium sized companies according to the agile based methodologies.
Finally the framework generates a process tailoring schema that provides guidelines

on how and when process tailoring should be performed.
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CHAPTER 5

CASE STUDY - |

Overview

This chapter presents the first case study and describes how it has been conducted. It
also explains its various scenarios, sequence, flow and chain of evidences to validate
the proposed framework. Further, this chapter presents separate analysis of each
individual component of the framework as well as an overall analysis of the complete

case study as a whole. Finally summary of the complete analysis has been presented.

5.1 Understanding Project Client

The client of the software development project being the key component of the
framework has been analyzed in detail because to understand client’s perspective, it is
necessary to first investigate and understand its structure, interaction and role in
software development projects. Sections 5.1.1 and 5.1.2 present a detailed analysis of
these aspects of the framework’s main component client for its complete

understanding while section 5.2 presents analysis of client’s perspective.

5.1.1 Client’s Composite Structure

Client’s composite structure helps in understanding the concept of term software
project client and its role in software development projects. In social sciences a lot has
been written in this regard. The term client, its role and importance also needs to be
realized in software engineering. Therefore, observations and analysis have been
made on the role of client, its importance and involvement in software development

projects.
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Table 5.1 shows the observations made on the structure of client, existence of its
various roles, number of persons in the same role, starting date of the role, its job
responsibilities and technical skills in two projects, project ‘A’ and project ‘C’. The
starting date represents the hiring or starting date of the respective role.

Table 5.1 Observations of Client’s Composite Structure-I

Client/ Existence | Number When Role Job —
S 2 Role of Role ,g K%
'S s P_ersons Started = (%
a in the @
|_
role
CEO Yes 1 Beginning | i. Owner of the Naive
of the project.
project. ii. Monitoring and
planning.
iii. Defining
requirements,
iv. Meetings and
checking project
progress.
Tech Yes 1 From i. Providing Expert
Manager sixth assistance to
s month of CEO in technical
k) . matter.
2 zi:aerfrqect ii. Offshore technical
' manager.
iii. Defining
requirements
and handling
technical
matters.
iv. Monitoring team
performance.
v. Evaluating build
releases and code
quality.
CEO Yes 1 Since the i. Owner of the Expert
beginning project.
of the ii. Requirement
. specifications.
project. iii. Setting deadlines.
O iv. Meetings
3 Project Yes 1 After five |i. Handling project
=) Manager months. plan and schedule
o with offshore team.
Tech Lead/ | Yes 2 After four | il. Requirements
Manager months. iii. Meetings Expert
iv. Functionalities
v. Debugging
Developer’s Yes 3 After five | i. Coding Expert
Team months. ii. Debugging
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It has been observed that not all the roles of the client exist in a single project as
shown in Table 5.1. Therefore, analysis has been made on two projects in first case

study such as project ‘A’ and project ‘C’ for analyzing client component completely.

5.1.1.1 Analysis of Client’s Composite Structure

In order to investigate and analyze the structure of client, two different projects have
been analyzed. All the roles as shown in Table 5.1 have been considered as client by
the offshore project team. On the other hand, client may also perform various roles. It
IS not necessary that all such roles exist in a single project. The role of the client or the
persons that client hires to perform these roles are need based and varies from project

to project.

As shown in Table 5.1, in project ‘A’, the CEO of the client’s company was the
actual client of the project. As a client and owner of the project he was used to do
meetings with the offshore team members regarding project planning, scheduling, and
for looking into technical details such as coding and functionalities. The client not
having that much technical skills, appointed a technical manager (Tech Manager) on
his side to handle the technical matters of the project and to coordinate with the

project team on the technical details of the project.

The technical manager was appointed five months after the project had started.
His appointment was purely need based. Inexpertness of client in technical matters of
the project was the main reason behind this hiring. These two roles remained present
throughout the project lifecycle. The technical manager was used to visit offshore
team off and on to monitor the project progress, discussing technical details of the
project with the team and whenever there was the occasion to release the final version

to some investor or other client.

On the other hand, the scenarios in project ‘C’ were more tedious as compared to
the project ‘A’. Since the beginning of the project, client had a plan to take over the

project development completely from the offshore team after some certain level of
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completion of the project. As per his plan, he started appointing project manager,
technical lead/manager and project team. Till the six months of the project progress he
had hired all these roles in his project at his own side. Each of them was
corresponding with the offshore project team members. Dealing with multiple roles,
and importance and preference of requirements of each person from client side

created unpleasant situations for the offshore team.

5.1.1.2 Summary of Client’s Composite Structure

The existence of different roles at client side in both projects as shown in Table 5.1
shows that the term client is a composite entity that may have more than one role.
Based on the analysis of both project’A’ and project ‘C’ the client’s composite
structure has been formulated as shown in Fig. 5.1 which has been further validated in
second part of the case study.

Fig. 5.1 shows that techlead/manager and project manager may be the types of
roles of CEO who is the actual client of the project. It is not necessary that
techlead/manager and project manager exist in all the projects. Moreover, it is also not

necessary that project team at client side exist in all the projects.

For a techlead/manager the existence of a project team is not necessary, but in
most of the cases existence of project team is necessary for the existence of project
manager’s role. Therefore, it can be concluded that a project may have no or more
than one techlead/managers as well as one or more project managers. The optional
existence of project team has been represented by dotted line between project
manager and project team as shown in Fig. 5.1.
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Fig. 5.1 Client’s Composite Structure

For project team each role is important as they have to manage all of their
requirements and preferences. Each role being equally important for project team is
considered as client by them. Therefore, client has a composite structure that
comprises of various roles that are performed by the client himself or by other hired

people. Mostly these roles are appointed when:

I.  Client is less technical having low level or no expertise in technical
matters, algorithms, and coding part of the application.
ii.  Project is complex and has big scope.

iii.  Requirement of the project.

The analysis shows that these roles may or may not exist in all the projects. More
than one instances of a same role in different capacities may also exist. For example,
technical manager, technical lead, and project manager who have their own

responsibilities to perform during the project without overlapping each other’s.
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5.1.2 Client’s Interaction Overview

As software project client has various roles as shown in Fig. 5.1, these roles interact
with key roles of the software development teams. The interaction between various
roles of client and software development team has been summarized in Table 5.2.

Table 5.2 Observations of Client’s Interaction-|

Project Interaction Entities Type Frequency
Name of of
Client Project Team | Interaction Interaction
(No. of times per day)
CEO PM Direct 1-2
CEO Team Lead Direct 2
CEO Developer Indirect ~1-2/month
g Project Manager PM N/A N/A
‘-‘% Project Manager Team Lead N/A N/A
Technical Lead/Manager | PM Indirect ~1-2
Technical Lead/Manager | Team Lead Direct ~2
Technical Lead/Manager | Developer Direct ~1
CEO PM Direct 2-3
CEO Team Lead Direct 2-3
CEO Developer Indirect ~1
S) Project Manager PM Direct 1-2
g‘ Project Manager Team Lead Direct 2-3
Technical Lead/Manager | PM Direct 1-2
Technical Lead/Manager | Team Lead Direct 2-3
Technical Lead/Manager | Developer Indirect ~1-2/week

~ almost
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5.1.2.1 Analysis of Client’s Interaction

The case study analysis of client’s interactions has also been made on two different
projects with the understanding that various client based scenarios, interaction and
communication channels are not worthy to analyze in a single project. It is not
necessary that all the possibilities could exist in a single project. Therefore, in order to
conduct a complete analysis of possible available situations, the same two projects as

in section 5.1 have been analyzed for client’s interaction with the project team.

In project ‘A’, there exist only two roles of client such as CEO and Technical
Lead/Manager as the project manager at the client side was not hired. Client being the
naive as shown in Table 5.1 made him realized the need of a technical person
(Technical Lead/Manager). Both CEO and technical lead/manager were in direct
correspondence with the project manager, team lead and the developer. Though the
interaction between technical lead/manager and project manager of the team was not
direct but project manager was used to remain present in almost all the meeting
sessions between technical lead/manager and team lead. He was also CC’d in all the
emails. The frequency of interaction was 1 — 2 times in a day. It has been observed
that the interaction was mostly 2 times in a day in case of problems in the project or
close deadlines. On average it was 1 time in a day and sometimes reaches upto 2

times.

Likewise, in project ‘C’, there exist three roles of client such as CEO, Technical
Lead/Manager and Project Manager. The project manager was appointed in order to
handle the development team at client side. Like CEO, both technical lead/manager
and project manager were directly interacting with the project manager (PM) and
team lead of offshore project team. Very often and indirectly they were
communicating with the developers. After very long intervals and at the time of
utmost need such as some issue in a particular module or functionality they had to
have talked to the respective developer. Otherwise, team lead was enough to discuss

with them on all technical matters.
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As compared to project ‘A’, the project ‘C’ faced problems since its beginning.
Therefore, the frequency of interaction in this project has been more as 2 — 3 times in
a day as shown in Table 5.2. On average it has been observed as 2 times per day. The
factors such as higher number of persons at the client side, their multiple requirements

and issues have been found as the reasons behind this frequent interaction.

Moreover, in both project ‘A’ and project ‘C’, the direct interaction between client
and the team members has been found quite rare and limited which is represented by
dotted line as shown in Fig. 5.2. The Fig 5.2 shows a complete overview of
interaction among various roles of client and software development team. The Fig. 5.2

has been further elaborated in second part of the case study.
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Fig. 5.2 Client’s Interaction Overview
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5.1.2.2 Summary of Client’s Interaction

The analysis shows more than one roles at the client side that made the proper
interaction and communication channels necessary in both projects. From the analysis
of both projects it can be concluded that the frequency of interaction is dependent on

the following factors:

I. New requirements and modifications in the previous requirements.
ii. Technical issues such as server side for example some service disruption.

iii. Close deadlines.

The following tools/options have been used for communication with the client in
both projects:

i. MS Groove
ii. Yahoo Messenger
iii. Live Phone Calls

iv. Net meeting services

The analysis shows that the interaction and communication between client and
offshore team resources is quite necessary and important. Software teams in the same
company may use same options and tools for communication while similar techniques
are used in most of the other companies. The above mentioned three factors mainly
determine the frequency of interaction & communication among all the resources of a

project. The same set of factors was also observed in the study of other projects too.

The remaining analysis of client’s perspective, project states meta-model and
process tailoring schema has been made only on project ‘A’ in the first phase of the
case study. This approach has been used for the better understanding, clarity and

readability of the remaining portion of the case study.

110



5.2 Role of Client’s Perspective

The analysis of client’s perspective shows interesting facts about the behavior of
client and its role in software development projects. Table 5.3 summarizes the
observations of client’s perspective in project ‘A’. The details of each key area,
client’s satisfaction and improvements as shown in Table 5.3 have been presented in
Appendix D. For understanding client’s perspective and its role in successful project
progress has been analyzed as shown in Table 5.3. Client’s responses have been
observed from his feedback through emails, phone calls, and chatting, expressing in
terms of showing happiness and satisfaction on good work as described in [173],
[225], [226], [227].

Table 5.3 Client’s Perspective Analysis

Key Area Client’s Improvement Client’s
(scenario) Response Respon-
before Sharing Process/Sub- Documentation | S after
changes in interval process/ changes
Project | (guration) Activities In
Project
Requirement Monthly Requirement’s Master
gathering and Weekly status, Requirement | requirement
tracking . management, tracking
document’s Daily Requirement document,
sharing with tracking, Document | Project plan,
the client. sharing, scheduling. | Progress status.
Status Monthly Team progress Status reports
updates Daily check, Tasks status,
Project status
Tasks Monthly Feedback from Project
allocation Daily team, Manage tasks | schedule and Client
Client was repository, Update plan, Status was
not tasks status, Tasks reports, Tasks satisfied
satisfied extraction from allocation with
with repository, Tasks document, improve-
existing assignment Feedback ments
approaches document. made.
Releasing Weekly Requirement Requirement
build plan Monthly evaluation, management,
and meetings (milestones) | Requirement Project
Daily extraction, Project planning, Status
(meetings, scheduling, Tasks reports, meeting
in different | assignment & minutes.
forms) allocation,
Structured and
unstructured
meetings
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Table 5.3 Client’s Perspective Analysis (Continued)

Key Area Client’s Improvement Client’s
(scenario) Response Respon-
before se after
changes in Sharing Process/Sub- Documentation | changes
Project interval process/ in Project
(duration) Activities
Resource Once in the | Requirement Project staffing
allocation and start analysis, tasks document,
project staffing Need based | analysis, resource Resource plan.
Monthly assignment, effort
(project estimation, resource
staffing) allocation, % effort
project staffing.
Frequent Daily Tasks status, Project | Project plan,
meetings and (unstructu- | status, progress schedule, status
updating client red, report, report, resource
informal) demonstrations allocations.
Weekly/
monthly
(structured,
formal)
Automated Clientwas | Daily Requirement - Client was
project satisfied. gathering & satisfied.
Management tracking, Tasks
allocation and
management, Bugs
management.

The satisfaction of client has been observed from his expression of satisfaction,
and complaints during the communication with the project team. Since the beginning
of the project the client’s perspective was not that much understood by the project
team and project manager of the project. The project progressed smoothly in the
beginning but started facing problems in just few early months. Table 5.3 shows the
level of dissatisfaction of client, improvement measures adopted based on the client’s
perspective and outcome of those measures in the form of improvement in the

satisfaction level of client.

The client was not that much satisfied with the project team as shown in Table
5.3. Client was continuously communicating with the project manager through emails,
chatting and phone calls. He expressed this during the meetings but project manager

and team members could not realized it. Ultimately he wrote to the CEO of the
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company and brought this into his notice. He had serious concerns regarding the

following mismanaged areas:

=

Requirement gathering and tracking document’s sharing with him.

2. Status updates and tasks allocation of the team.

Build release plans and deadlines.
4. Resource allocation and project staffing.

5. Frequent and regular communication.

The project manager was unable to manage these process areas up to the
expectations of the client that made the client dissatisfied with the performance of the
whole team. With the direct intervention of CEO and a senior project manager,
processes and practices were adopted as expected by the client and project planning
and management documents were shared with the client first on monthly, then weekly
and finally on daily basis as shown in Table 5.3.

The analysis of client’s perspective through his emails and phone calls enabled the
senior project manager to understand the interest, requirements and expectations of
the client. The client’s perspective approach was then adopted in all above five
process areas. The dissatisfaction level of client that was increasing before proper
measures were adopted was then tend to decrease and ultimately client became

satisfied with the overall progress of the project as shown in Table 5.3.

5.2.1 Analysis of Client’s Perspective

The client in this project has been found very much concerned about his project, its
progress and resources assigned to the project. Since the beginning of the project, he
wanted to remain updated with the whole project status, team members, their
performance and tasks allocation and completion. Unluckily, the project manager did
not pay attention to fulfill these important requirements of the client. A senior project

manager was also putting his 25% effort on the project. The senior project manager
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was assigned to facilitate the tasks of project manager and overall take care of the

project based on the information provided by the project manager.

The actual processes and documentations in this regard were found different from
those verbally communicated by the project manager to the senior project manager. It
led to a situation where the team members were not assigned proper tasks, tracking of
tasks and requirement was improper, requirement management had no proper process
and the deadlines were normally being late. Client remained unsatisfied with the
overall performance of the team and progress of the project. On the other hand, many
errors in the developed modules also made him realized that his project is not going

good and created bad impression.

Ultimately, an email was sent by the client to the CEO and senior project manager
expressing his dissatisfaction over the project in quite harsh words. CEO directly
jumped into the project. CEO spent hours with the team day and night, senior project
manager put his 75% effort on the project and another experienced project manager
from some other project was also assigned as a silent resource on the project with
50% effort allocation. Keeping in view the client’s perspective, the above mentioned

measures were adopted to streamline the whole project.

Understanding and maintaining the client’s perspective, the whole project was
refurbished. With the whole effort of 3 — 6 months very lightweight approaches were
defined to manage requirement gathering and tracking, resource allocation, tasks
allocations, effective communication, back log and other activities. It took around six

months in gaining back the trust of the client.

5.2.2 Summary of Client’s Perspective

The client’s perspective factor in this project was very prominent. CEO of the
company, a senior project manager and a newly assigned experienced project manager
judged the client’s expectations from his behavior, emails and meeting sessions, took
the notes, recorded the meeting audios and converted them into a set of activities and

processes.
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As shown in Table 5.3, all the expectations, concerns and requirements of the

client were limited to the activities or processes as grouped into:

I. ~ Communication (meetings, document sharing such as project plan &

schedule)
ii.  Requirement management (Requirement gathering and tracking, tasks

allocation, project plan, project schedule)
ii.  Resources management (effort distribution of resources, scheduling)

These processes have been found as the key processes on which client is mostly
concerned. Transparency and streamlining in these areas made him satisfied with the
performance and progress of the project. His level of satisfaction, trust and comfort

was revealed from his emails, chatting and meetings.

The analysis shows that understanding and maintaining the client’s perspective in
the project is very important and critical factor for the success of a project. In agile
methodologies following iterative development approach, it is necessary to follow the

client’s perspective during each iteration, phase, and process of the project throughout

the project lifecycle as shown in Fig. 5.3 and Fig. 5.4.
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Fig. 5.3 Practicing Client’s Perspective
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Fig. 5.4 Cross Section View

Each circle in Fig. 5.3 represents an iteration (also called milestone) having
phases, activities or processes which is the characteristic of agile methodologies [10].
Phases are actually the key processes of agile methodologies in agile based software
development projects as described in section 4.2.3 in chapter 4. Each inner cycle is
smaller than the outer one which shows that as the project progresses and gets
matured the number of functionalities, tasks and activities tend to decrease in number.
There may be more than one build in each iteration, whereas, a build is the set of
functionality to be delivered to the client. Upon reaching the completion point, a build
is released or delivered to the client. The acceptance point is the state when client
approves the build release after verifying that all the respective functionalities and
specifications have been implemented in the current build. The acceptance point
concept has been adapted from [212]. The solid and bold black lines represent client’s
perspective showing that all the phases, their activities and tasks are inside the
boundaries of client’s perspective from the start of each build till its end. The cross

section view gives better understanding as shown in Fig. 5.4.

It is important and necessary in the projects to understand and maintain the
client’s perspective for satisfaction of client, their smooth progress and successful
completion in addition to other factors. If client’s perspective is missed or overlooked
at some point it may lead to unpleasant situations and may cause severe problems at
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later stages of the project. Therefore, according to analysis, the client’s perspective is
quite necessary for the success of a project following agile based methodologies in

small and medium sized software development companies.

5.3 Behavior of Software Development Project — Project States Meta-model

The observations made during the case study on the behavior of project and existence
of project states have been summarized in Table 5.4 describing the behavior of
projects and project states meta-model. The analysis has been made on the basis of
problem factors, client’s factors and project response which have been presented in
detail in Appendix E. The activities performed during each state, factors or problems

(see section 4.2.4 and 4.2.5), duration of each state and response of project to these

states have been investigated and presented in this section.

Table 5.4 States of Project ‘A’

State/ Duration Description Activities Problem Problem | Project
Substate class/Factors | Impact | Status
1.5 months Exists System setup, | Performance | [ ow Stable
5 Resource Minor,
% allocation, Client’s _
> Preliminary Perspective
£ a meetings
(]
‘E 1.5 months | Exists Alpha version | Performance | [ ow Stable
= tasks, Minor, .
3 resource Management | Medium
< allocation & | Critical,
meetings. Client’s
Perspective
4 months Exists, Beta versions, | Performance | Medium | Stable-
Problems new modules | Minor, Instable
2 started and Management | High
£ applications, | Critical,
e post beta Client’s
2 versions. Perspective
=
@ = | 6 months Exists with | Final Pe_rformance High Stable-
= major versions, Minor, _ Instable
S problem milestones, Management | High
- distributed | Critical,
& teams for QC. | Client’s
Perspective
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Table 5.4 States of Project ‘A’ (Continued)

State/ Duration Description Activities Problem Problem | Project
Sub-state class/Factors | Impact Status
o | 3months | Existsin Light weight | Progress High Instable
£ parallel to processes for | Limiter,
% running state requirement | Client’s
© management, | Perspective
— resource and -

4 months | Exists in tasks Prog_ress High Instable
parallel to post | ajjocation, lelter,
running and last | project Client’s
month of staffing and Perspective
crawling state, automated

> development approaches
g tasks got slow for project
o | @ down, major management,
> problems resource
? solved shufflin
< ! g.
T development
processes slow
down.

2 months | Exists, started Milestones ngagement Medium | Instable-
in later months | decided, Critical, Stable
of swing state. proper team Client’s

g management | Perspective
% and tasks
Py allocation,
o requirement
tracking and
bugs tracking.

2 months | Exists, but Theclientat | Performance | Low Stable

existing project | the end of the | Minor,
o work got project Management | Medium-
5 finishedanda | Started the Critical, Low
g new design of a Client’s
development ?r?t\gtlr?slght Perspective
k= site emerged. project. With
2 N completion of
5 1 month | Project existFi)ng Performance | | ow Stable
> successfully project, a new Minor,
£ completed. idea emerged Management | Low
2 Critical
kS from the Client” '
3 existing and tent’s
& project gota | Perspective
new
direction.
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5.3.1 Analysis of Project States

Appendix E presents the detailed analysis of project behavior in context of both
project states meta-model and problems classes. The project states have been analyzed
in context of problem classes and client’s perspective factors. Identification of
existence of problem class, reasons and response of state to that class as well as cause
and effect of client’s perspective on each project state has been analyzed thoroughly.
Both project states and role of problem classes has been studied and analyzed in
parallel due to the relation between problems classes and project states. Moreover, the
analysis has also been made on the behavior of project states and their characteristics,

and the characteristics of problem classes.

As shown in Table 5.4 it took total 3 month to the project during takeoff state in
its initial setup, resource allocations, and getting and implementing requirements of
the early releases (takeoff state). The duration of the running state in the project was
10 months while swing state was comprised of 9 months out of which 2 months
belonged to pre-running sub-state when project started its normal execution again. It
took 3 months in closing the project therefore, landing state was comprised of the

same duration. It shows that all the states were present in project ‘B’.

5.3.1.1 Impact of Problem classes and Client’s Perspective on Project states

Performance minor class problems have been observed mainly during this state in
addition to a few management critical class problems. However, overall they did not

affect the project progress which remained stable during the takeoff state.

The duration of running state has been observed 10 months in which beta versions
and final versions of the application have been released. Though project had has been
matured but high frequency of management critical problems affected the project

adversely.

As a result, the expression of dissatisfaction of client created instability in the
project. Due to such issues, the progress of the project during running state had been

slowed down. The crawling sub-state of the hang up state started appearing. The
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development processes have had been notably slowed down. Further, major
modifications in the processes and activities were made during the swing sub-state of
the project. After successful recovery from the swing sub-state, the project entered
into its pre-running sub-state and remained in there for 2 months for stability and
again started its running to progress normally with more stability. During hang up
state, the major modifications in the processes were made as required and expected by
the client. The processes were adapted as client wanted to see the project. The hang
up state that had started in parallel to the running state remained for about 10 months.
Later on, the project completed successfully. The modifications made during the hang
up state won the trust and satisfaction of the client that remained persistent till the

completion of the project.

It has been observed that projects always face problems throughout their life such
that no project is safe from them. Inspite of having experienced project manager,
skilled team resources, and well established processes such problems are unavoidable.
Most of the problems are associated with some certain process, scenario, artifact or
activity. Minor performance minor problems may also lead to some awry situation.
Therefore, problems cannot be ignored and their postponement to be handled at some

later stage can adversely affect the project.

Each problem that belongs to some particular class helps in determining the
existing state of the project. The analysis shows that a project may not always be in
hang up state in case of problems. Apparently, project enters into a hang up state
when problems are more severe and their repercussions are adverse. However, the
circumstances and factors that lead a project to a hang up state and how project

responds are variable and uncertain, and are difficult to foresee.

The response of the project during hang up state also varies and depends on the

factors such as:

i.  Intensity and frequency of the problems.
ii.  Type and nature of the problems.
ilii.  Measures taken to avoid and handle the problems.
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iv.  Effect on client’s perspective and

V.  Response of the client.

At several times, during the project lifecycle, the response of the project during
hang up state has been found different. In one instance, the project entered into
crawling sub-state, got recovered from the problems and passing through pre-running
sub-state again started its running state. Swing state did not occur as shown in Fig.
5.5. Also hang up state has been found overlapping running state as shown in Fig. 5.6.

In such cases the progress of the project does not get affected.
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Fig. 5.5 Swing State Variation
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Fig. 5.6 Hang up State Overlapping

Critical problems such as management critical are when left unhandled becomes

progress limiter problems and greatly affect the progress of the project. These
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problems adversely affect the client’s perspective, satisfaction and trust such that this
severe impact pushes the project into swing sub-state of hang up state as shown in
Fig. 4.12. The hang up state may takes a project towards either of the two different

situations as:

i.  If project recovers from the problems, it enters into its running (either running
or post-running sub-state level) state.
ii. If project does not recover, it directly enters into landing state and may get

terminated or closed.

Both situations are shown in Fig. 4.12 and Fig. 5.7 respectively. With good
project management approaches a project can be recovered from the hang up state but
a large number of projects also get closed without completion. It means many factors
affect a project when it is in hang up state. Hang up state may occur during the project

life more than once. Each time its behavior is expected to be different.

Postlanding

l

 Closed

Hangup

Fig. 5.7 Hang up State Variation

5.3.2 Behavior of Project States

As discussed in the previous section, each project passes through these execution flow
states during its lifecycle. The behavior of these project states that has been studied
during the case study, its characteristics and response of the project to each state has

been presented in the following sections.
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5.3.2.1 Takeoff State
Project Sub-states: Pre-Takeoff, Takeoff

Behavior: 1. The takeoff state provided sufficient time to:
a. Define the project’s scope.
b. Project specifications and requirements.
c. Setup initial project setup.
2. Allowed team members and client to understand each
other.
3. Provided enough time to team members to develop
cooperative and friendly environment.
4. Developed a sense of understanding and responsibility.

5. No hurdles in the initial releases.

Characteristics: i.  Accommodative.
ii.  Flexible.
iii.  No constraints.
iv.  Process intensive.

V.  Supportive.

Frequency of 1

Occurrence:

Project Response:  Project entered into running state after completing takeoff state
requirements and tasks. Minor problems of mild nature were

present.

Findings: Takeoff state existed in the project prominently. It was also
observed that:

i.  The duration of takeoff and its sub-states may vary from
project to project depending upon the type, nature,
domain and client’s requirements.

ii.  The takeoff state provides a base to the project through

processes adopted, defined procedures and approaches
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5.3.2.2 Running State

Project Sub-states:

Behavior:

Characteristics:

Frequency of
Occurrence:

Project Response:

Findings:

followed.

Most likely projects get succeeded with good takeoff.

Running, Post-running

Vi.

Vii.

2

Problems started in running sub-state.
Management-Critical problems left the project at stake.
Full risk of project termination was realized in the early
post-running state.

Running state was full of problems and mismanaged.

Accommodative

Less flexible.

Vulnerable to risks.

Margin of improvement in running sub-state but less in
post-running.

Deterministic in project success.

Process intensive.

Supportive.

Project entered twice in running state at running sub-state level.

Maximum time project spent in running state, went into severe

problems and from running state it went into hang up state and

started crawling (sub-state).

Running state was the most critical state of the project.
Only very necessary modifications in the processes and
approaches were made during running sub-state.

Problems of the running states were resolved.
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iv. Good project management practices were adopted to
resolve the issues in shorter time.

v.  Project successfully passed through the issues of running
state and completed it.

5.3.2.3 Hang up State
Project Sub-states: Crawling, Swing, Pre-running

Behavior: i.  Project entered into crawling sub-state in parallel to

running sub-state.

ii.  Most of the processes adopted and project rehabilitation
measures were taken in swing sub-state.

iii.  The progress of the project was slowed down.

iv.  Swing sub-state allowed adopting light weight processes
and modifying existing approaches.

v. In pre-running state project resumed with new processes

and project management activities.

Unlike running state, hang up state allowed major
modifications in the communication, requirement management,
tasks allocation and management processes as well as project

management activities.

Characteristics: I.  Less accommodative.
ii.  Less flexible.
iii.  Risk bearing.
iv.  Problem solver.
v.  Provides time and space to revamp the processes.
vi.  Process intensive.

vii.  Supportive

Frequency of Occurred 2 -3 times in the project.
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Occurrence:

Project Response: I.

Findings: I.

5.3.2.4 Landing State
Project Sub-states:

Behavior:

Vi.

Only in the first occurrence project passed through all of
its sub-states. In following occurrences project mainly
entered into crawling sub-state and pre-running, not in
the swing sub-state.

Project utilized the time in hang up states intelligently to
recover from the problems.

Project successfully recovered from the hang up state.

The project entered into hang up states 2 — 3 times.

Good project management practices and processes during
hang up state mostly recover the projects from problems
and lead to running state again.

Hang up state in this project was less flexible and did not
provide ample time and space to the team to resolve the
issues.

But with good project management approach, project
recovered from the hang up state and started its normal

execution.

Landing, Post-landing

Allowed following activities when project entered into it:

Major bug fixing.

Minor new requirements and modifications to finalize the
application.

Code based completion & handover.

Handing over implementation details.

Preparation of manuals.

Changing important login information and passwords.
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Characteristics:

Frequency of
Occurrence:

Project Response:

Findings:

Vi.

Accommodative
Flexible

Time constraints.
Supportive.

Process intensive.

No major problems observed during this state.

Project was closed in a normal way without any serious
concerns.

The client’s consent and approval was included in the
whole process during landing state.

Project’s progress and closure was according to the

requirement of the client.

Project completed successfully.
Project may enter into landing state through two different
channels i.e.

a. Upon normal completion

b. Upon incomplete termination
This project entered into landing state in a normal way of
completion.
The response of the projects on both a and b do not vary
that much during landing state.
No major issues and problems were observed.
Client wanted to start another scope of the same project,

after completion of this one.

5.3.3 Analysis of Problem Classes Existence

In addition to the analysis of project states and their behavior, the analysis of problem

classes, their effect, characteristics and response of project to these classes has also
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been analyzed. A combined analysis of all three problem classes such as performance

minor, management critical and progress limiter has been presented below.

Project States
Observed:

Effect:

Characteristics:

Frequency of
Occurrence:

Project Response:

Findings:

Takeoff, Running, Landing, Post-landing

Irrespective of their class, type, and severity they do affect the
project.
Their effect appeared on:

a. Team performance.

b. Project progress.

c. Client’s satisfaction.

d. Company’s profile.

i.  Proportionate
ii. Associative
iii.  Controllable

iv.  Reincarnation

i.  Multiple occurrences.

ii.  More than once cycles appeared during the project.

i.  Hindered the progress of the project.
ii.  Accumulated and adversely affected the project.
iii.  Over all project growth became sluggish.

iv.  Project faced the risk of incomplete termination
Performance minor, Management critical and Progress limiter
class problems were observed during the whole project lifecycle.
After completing their first lifecycle they may start another.
Multiple lifecycles of problem are present in a project.

The duration and intensity of each lifecycle varies among
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different phases of a project and among different projects.

All the problems that belong to either class, irrespective of
their severity, effect, minor or major type must be avoided and

handled right away. Minor problems must not be ignored.

5.3.4 Summary of Project Behavior and States

During takeoff state mainly Performance minor problems have been observed.
Management critical problems are mainly associated with running state of the project.
Though both types of the problems may exist in landing state but at that time project
manager and team members are not that much concerned about because their intensity
and frequency is not that much devastating. So problems of both classes are usually
not handled except a few.

Takeoff and landing states normally do not have too much problems and
uncertainties like running and hang up states. Landing may be of a completed project
or incomplete project. In either case a project has to pass through it and complete the

necessary requirements of the client during landing state.

Sensitivity and critical importance of running and hang up states make them
crucial for the success of a project. As discussed earlier that many factors are involved
that affect the project in hang up state. The same is true for takeoff, running and
landing state. Unlike takeoff and landing states, they are more critical in running state
as well. Hang up state is another state that may occur at anytime in a project. These
factors are equally critical for running and hang up states and to somehow for takeoff

and landing state.

The analysis supports the existence of these states in a project and problems
associated to these states. It has also been found that these problems and other factors
affect the duration of the project, length of each state and scope of the project and

project schedule.

129



It has been observed that each project passes through all such issues and problems
as well as these states throughout its life span. The nomenclature and taxonomy that
has been defined in project states meta-model truly represents the project’s behavior
and response. It is expected that the project states meta-model is a state-of-art in
addressing project development and management issues being a proved prediction and

avoidance approach in software engineering and project management.

It has been further analyzed that an extensive study in this regard will help project
managers and company executives to defined effective project management practices
specific to each project state. It may be termed as micro project management. The
project states meta-model and micro project management practices in a combination
are found as important for project’s success. However, a efforts are required by the
research community to develop a proper framework of micro project management

practices.

5.4 Process Tailoring Framework

The analysis of software process tailoring framework has been performed with respect
to the key processes and project states making it more extensive and explanatory. The
overall analysis is comprised of major eight milestones, their modules and
components, and number of requirements or tasks completed in their releases as

shown in Table 5.5.
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Table 5.5 Major Milestones Released in Project ‘A’

Milestones No. of No. of Quick Interval No. of
Iterations Modules/ Patch between Requirements/
/Builds Components Iterations Tasks
(Days)
A 2 - - 4
(b8074.1)
B 3 - 7 25
(b8081.x)
C 3 - 7 14
(b8082.x)
D 3 - 7 2
(b8083.x)
E 4 - 4 9
(b8084.x)
F 4 - 7 18
(b8085.x)
G 4 - 6 20
(b8091.1)
H 4 - 8 12
(b8092.1)
| 4 - 7 14
(b8093.1)
J 4 - 7 20
(b8094.1)
Beta 1 K 4 - 4 11
(b8095.1)
L 4 - 10 13
(b8102.1)
M 4 - 7 17
(b8103.1)
N 4 - 7 10
(b8104.1)
0] 4 - 7 19
(b8105.1)
P 4 - 7 14
(b8111.1)
Q 4 - 7 16
(b8112.1)
Post A 3 - 6 7
Beta 1
Beta 1.1 A 3 - 14 18
B 3 7
11 5
1.0 13
111 10
Beta 1.2 A 3 21 ! 8
11 2 27
2.0
111 7 3
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Table 5.5 Major Milestones Released in Project ‘A’ (Continued)

Milestones No. of No. of Quick Interval No. of
Iterations/ Modules/ Patch between Requirements/
Builds Components Iterations Tasks
(Days)
B 5 - In parallel to 32
iteration A,
modules and
resources were
different.
Beta 1.2 N 3 10 7 13
For Beta
1.2
B 3 2.0 11 31
For Beta
1.2
Release 1.0 - 2 - 14 66
Comment - 3 - Parallel 40
Checker
Search - - - Parallel 8
Engines —
Proof of
Concept
Miscellaneous - - - Parallel 1

The intervals between the releases of milestones range from 7 — 14 days
depending on the number of tasks, their complexity and percent effort of each
resource on its tasks. Among all the releases, only milestone Beta 1.2 released quick
patches as shown in Table 5.5. The complete analysis presented in the following

sections is based on the observations made during the release of each milestone as

presented in Table 5.5.

Following the tailoring scales as shown in Table 4.6, only the tailoring activities
or operations mostly performed as well as found common throughout the project have

been selected and presented as shown in Table 5.6. The same approach has been

followed during second case study.
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Table 5.6 Selected Tailoring Activities in all Projects
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Table 5.7 shows the number of each of the tailoring operation performed on the
key processes with respect to the project states. Some tailoring operations have been
performed only one time or more than one time in more than one state or sub-states
collectively and commonly as shown in Table 5.7 having single value against more

than one sub-states.
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Table 5.7 Tailoring Activities Performed in Project ‘A’

Tailoring
Activities

Takeoff Running Landing Hang up
Pre- Takeoff | Running Post- Landing Post- Crawling Swing Pre-
Takeoff running landing running

Resource Management

+

Communication
(Interaction & Coordination)

Requirement Management

Requirement Gathering & Tracking

Tasks Allocation
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The reasons to tailor the software development process, the processes tailored,
frequency of tailoring operations and the outcome of the overall tailoring performed

on key each key process have been described below.

5.4.1 Resource Management
Process States: Takeoff, Running, Landing, Hang up

Reasons to Tailor: i.  Adopting an effective communication channel,
interaction and coordination process.
ii.  Bridging communication gap.
iii.  Avoiding ambiguities.
iv.  Setting priorities.
v.  Client’s management.
vi.  Team work.
Processes Tailored: i.  Resource hiring
ii.  Defining roles
iii.  Effort distribution
iv.  Resource transition
v.  Resource shuffling
Tailoring Operations  See Table 5.6 and Table 5.7

Performed:

Frequency of 1-2
Tailoring:

Repetition: Yes
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Outcome: Produced a set of minimum light weight activities to manage
the resources such as:

I.  Resource transition

ii.  Silent resources

iii.  Effort distribution

These finally selected activities replaced other activities
and proved to be the best in resource management. Hiring a
new resource and its training, appointing hidden or silent
resources to overcome the resource limitations over the project
and how effectively skilled resources can be utilized on
different projects in a company were the beneficial outcome of

this set of activities.

5.4.2 Communication, Interaction and Coordination

Process State: Takeoff, Running, Landing, Hang up

Reasons to Tailor: i.  Adopting an effective communication channel,

interaction and coordination process.

Bridging communication gap.

Avoiding ambiguities.

iv.  Setting priorities.
V.  Client’s management.
vi.  Team work.
Processes: i.  Formal and informal communication process.
ii.  Formal and informal sessions.
iii.  Structured and unstructured meetings.
iv.  Meeting recordings.
v.  Meeting minutes.
vi.  Document sharing.
vii.  Automated communication.
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Tailoring Performed:

Frequency of
Tailoring:

Repetition:

Findings:

See Table 5.6 and Table 5.7

2-3

Yes

Communication, interaction and coordination processes were
very important in this project. A large number of issues,
client’s expectations and mismanaged work made it a critical

process.

Modifications were repeatedly done during this part.
Finally the emphasis was given to the following processes

throughout the project:

i.  Formal and informal communication channels.
ii. Automated interaction and coordination.
ili.  Structured and unstructured meetings.

iv.  Meetings recordings and meeting minutes.

Informal approaches were adopted in order to solve the
problems of the project, fulfill the requirements of the client
and better team coordination, to work in internet time without
formalities. As a result project got stable and client remained

satisfied with the project progress.

5.4.3 Requirement Management

Process State

Reasons to Tailor:

Takeoff, Running, Landing, Hang up

i.  Defining a suitable requirement gathering and tracking
process.
ii.  Keeping track of the progress of the project.
iii.  Avoiding missing requirements.

iv.  Full utilization of resources.
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Processes Tailored:

Tailoring
Performed:

Frequency of
Tailoring:

Repetition:

Findings:

v.  Tasks completion.
vi.  Performance check of the resources.

vii.  Project audit

i.  Master requirement tracking documentation.
ii.  Client’s approval.
lii.  Requirement freezing.
iv.  Requirement reopen, fixed close and verified close.
v.  Project scheduling.
vi.  Tasks extraction.
vii.  Tasks assignment.
viii.  Status reports.

iX.  Tasks updates

See Table 5.6 and Table 5.7

1-3

Yes.

Tailoring of requirement management and tasks allocation
processes was necessary for the project progress and to satisfy
the client. The final set of processes and sub-processes that was
selected to manage these this phase was the following:

i.  Automated requirement gathering and tracking.
ii.  Automated project scheduling.
iii.  Daily tasks allocation.
iv.  Daily feedback and status reports.
v.  Daily tasks updates.

vi.  Automated document sharing.
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This set of processes and their respective sub-processes
proved to be the most suitable for this phase and its activities
throughout the project life cycle. The project performed good,
recovered from the problems, maintained the client’s

satisfaction level and became precedence for other projects too.

5.4.4 Analysis of Process Tailoring

For validating this part of the framework, proper planning has been made. The
activities performed during this validation have been selected based on the
requirements of the client, processes, project requirements, project management and
team management practices. Sections 5.4.1, 5.4.2, and 5.4.3 explain the reasons of
process tailoring, and processes and activities adopted and modified, and effect of
process tailoring on the project, and frequency of tailoring (number of times
performed). Table 5.8 summarizes the average number of activities tailored as shown

in Table 5.7 for each of the tailoring operations, key processes and project states.

Table 5.8 Overall Process Tailoring Performed in Project ‘A’

Key Processes
Resource Communication Requirement
Management (Interaction & Management
Coordination)
Total Tailored 30 31 34+26=60
2 Added 12 14 11+5=16
=
B Deleted 8 5 4+4=8
©
S | Modified 3 6 6+4=10
5]
£ Split & Select 2 1 5+3=8
>
g Merge 2 1 3+3=6
o
= Shrink 2 0 3+4=7
Wrap up 1 4 2+3=5
2 | Takeoff 5 4 2+5=7
85q .
£35S % | Running 8 8 14+7=21
=0T+
- O
<5 ©| Landing 8 4 6+8=14
‘S
= | Hang up 9 15 12+6=18
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The numbers of tailoring activities of resource management and communication
phases are almost same with the difference of one activity. The highest numbers of
activities have been tailored during requirement management process phase which is

60 as shown in Table 5.8. It shows that:

i.  Requirement management processes comprises of a large number of processes
and activities.

ii.  This is the most important process of the project.

The other processes have also been considered important, but from technical
aspect of the project, requirement management process of the project is very critical
for the project success.

Also, the number of activities tailored such as add, delete, modified, split & select,
merge, shrink and wrap up have been found greater in number during requirement
management process as compared to the others. During takeoff, running, landing and
hang up states of the project, requirement management processes are mostly tailored
as shown in Table 5.8. Total 7 activities have been tailored at takeoff state, 21 at

running, 14 at landing and 18 at hang up state.

5.4.5 Summary of Process Tailoring

It is found that requirement management process is the most technical and important
part of the project and adapting processes to manage it requires more efforts and
skills. The least number of activities tailored are for shrink and wrap up, split &
select, and merge operations respectively. It shows that these four strategies are very
specific to specific situations and requirements of the project and client. Mostly add,

delete, and merge activities are performed.

In some cases tailoring has been performed repeatedly and frequently. As
presented in sections 5.4.1, 5.4.2, and 5.4.3, the frequency of tailoring in
communication process is higher than the requirement management. The

communication process is considered as a very generic process and it is always tried
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to find the best option due to which the frequency of tailoring is higher in this process.
On the other hand, when the requirement management process gets stable with good
set of sub-processes and activities, it is not recommended to modify it again and

again, being considered as a critical process for project’s success.

In general, process tailoring is a necessary result oriented practice for projects
following agile methodologies running in small and medium sized software
development companies enabling the project managers and higher management of the

these companies to select a suitable set of processes for their projects.

5.5 Overall Analysis of Case Study-I

Being an outsourced project, the client was offshore and agile based methodologies
were being followed by the company. The project started in a good way after getting
preliminary requirements from the client and setting up the initial project setup. The
project team was interviewed, hired and approved by the client from the existing
employees of the company. Soon after its beginning, only in few months problems
started appearing. Initially the problems were of mild severity but gradually they
started affecting the project progress. During the takeoff sub-state such problems had

started. Till the running state of the project they had have been accumulated.

Later in the running sub-state and early post running sub-states the problems had
become more severe and client had sent his complaint to the CEO of the company.
The mismanagement was on the part of project manager who was unable to handle the
situations. He ignored many facts and couldn’t realize their importance. Ultimately
the project management got weaker and weaker, and problems got more severe.
Mainly the client was much concerned about the resource allocation (team member
tasks), communication, interaction and coordination with the client and intra-team
processes, and requirement gathering and tracking processes. He was not being kept
updated with all such key areas. The team members were underutilized, project plans
were inconsistent and redundant, back log tasks and bugs were too much. During the

meetings with the team members and release of builds to him, he clearly observed this
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mismanagement and expressed his disliking. It was realized that project will be

terminated by the client if this situation prolongs.

To handle the situation, the CEO and a senior project manager intervened. They
slowed down the project’s progress for 1-2 months, defined new processes and
modified the existing processes. During this whole time, the builds were released to
the client with lesser functionalities on decided deadlines. After 2 months the project
emerged as totally a new project, the processes were good, and project management
had been improved. The earlier deadlines were changed and new milestones were
defined. In the mean time, client had also appointed a technical manager at his side,
and an experienced project manager was appointed at offshore team site. The new set
of processes proved to be very result oriented. The project manager on daily basis
improved the processes and activities. Transparency in project management,
requirement management, resources management through effective and frequent
communication and interaction coordination processes was achieved. Though the
transparency was not 100% in case of resource management but client was quiet
satisfied with the project progress, plans and schedules. Later on, the team delivered

many milestones and project completed in a successful way.

The client as a composite entity was present in the project as client hired a
technical manager on hid site. A large number of problems were present in the project
that started hang up state of the project which was in parallel to the running sub-state.
The problems or risks arose repeatedly. Process tailoring was performed to derive the
lightweight processes to overcome the issues. The framework of process tailoring
with all its components was totally implemented in this project and successfully

improved the project progress and project management through lightweight processes.

The case study shows that application of the framework in the project work
brought very positive changes. The project was most likely to be terminated and after
using proposed techniques, it was completed successfully. The framework and its
components brought revolutionary changes in the project, modified the processes,
helped in understanding the client and making improvements in the project
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management. The positive changes were made in the following major areas of the

project as:

5.5.1 Understanding the Client

For the success of a project, it is very necessary to understand the client, perceive his
requirements, understanding his point of view clearly, understanding his thoughts and
mind reading, and behavior and act or perform accordingly. Through the proposed
framework, all these objectives have been successfully achieved. During each and
every phase and state of the project, the client was given the foremost preference and
his likes, dislikes and required things were always identified, implemented, adopted
and delivered. This approach helped in improving 70% - 80% of the project

processes.

5.5.2 Requirement Management Process

Getting requirements from the client, converting them into structured documents,
defining requirement gathering and tracking processes, updating requirements,
changing requirements into tasks and allocation of tasks to the team members are the
most important part of project management activities. In agile based environments
there lacks such processes. The tailoring framework has also proposed the technique
to define a process for requirement management in agile based environment. More
than 500 requirements/tasks were completed using this approach and back log and
tracking processes were defined through tailoring mechanism and understanding of

the client’s attitude and behavior.

5.5.3 Communication, Interaction and Coordination

In agile based environments, communication, interaction and coordination among the
team members and client is very important. The whole agile building block is
standing on this process. Unluckily, for distributed agile based environments [46]
there is no such support available in the agile model. The proposed framework has

provided a communication and interaction mechanism by identifying the main key
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roles involved in this process and how they communicate. Identification of these
communication roles helped in devising communication process and strategies in
agile based projects. In project ‘A’, 3 communication channels, 2 roles, and 3
interaction and coordination sub-processes were defined through the framework.
While 3 communication channels among 3 roles of client and project team were
successfully defined. Till the project completion these were remained in use with
slight modifications throughout. Such processes bridged the gap between client and
offshore team and provided geographical transparency.

5.5.4 Resource Management

The team members are the actual resources of a project besides others such as
software, hardware etc. The client is the investor, and he always wants to know the
actual resources and their tasks. The framework has also defined and modified the
resource allocation, tasks allocation and their effort distribution processes through
tailoring technique. All the resources were 100% on the project, except project
manager whose effort was distributed on two projects. 100% improvement was

brought in the resource management processes.

In general, the framework had uplifted the project up to 90%, by defining and
modifying the new and old processes respectively. It helped a lot in understanding the
client throughout the project, devising strategies in this context and improved the

processes for successful completion of the project.

Overall there was 90% improvement in the project from its previous condition.
The project was rated as the best project in the company having well defined light
weight processes. The same approaches were then followed in other projects too. This
is the characteristic of the project that it has the ability to tailor the activities

throughout the project life cycle not only once.
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5.5.5 Project Management

The big challenges during the whole project such as resolving all the problems,
satisfying client, good performance of the team members, project planning and
scheduling are always on the part of project manager. Sometimes, such kind of
circumstances are created that project manager’s inspite of their skills are unable to

handle the situations.

During the current project, such situations arose many times. The client’s
perspective component, project states meta-model and tailoring schema helped project
manager in managing the whole project. The practices recommended in the
framework are quick and light weight that in shorter time period of about two months,
the project management was improved too much and proved very successful

throughout the project.

5.6 Summary

The case study findings show that client’s perspective is very important and critical
for the success of projects running in small and medium sized companies which
adopts agile based methodologies. Therefore, it is very important to understand and
maintain the client’s perspective throughout the project life, whereas resource
management, communication, interaction and coordination, and requirement
management have been found and verified as the main processes on which client is
mostly concerned in agile based software development projects in small and medium

sized companies.

Software development projects face various risks and problems throughout their
life. These risks and other factors such as client’s perspective affect the progress of
the projects and determine the behavior and states of the projects such as takeoff,
running, landing and hang up. Each project passes through these states throughout its
life. These states determine the status and condition of the project with respect to

various factors.
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The process tailoring framework effectively tailors the three key processes as
mentioned earlier with respect to the particular state of the project. The analysis and
findings of the case study completely supports the process tailoring framework, its

applicability and working in small and medium sized companies.

In Project ‘A’, the process tailoring has been performed according to the client’s
perspective. The process tailoring framework helped the project manager to resolve
the issues and problems faced by the project, deriving lightweight activities of
software development, ensured smooth progress and successful completion of the
project. The fulfillment of client’s requirements, client satisfaction, lightweight
processes and successful completion of the project shows that framework is
applicable in small and medium sized companies and provides a lightweight process

tailoring approach to these companies.
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CHAPTER 6

CASE STUDY -1

Overview

This chapter presents the detailed analysis, comparisons and findings of the second
case study. A cross case analysis of all the projects in both case studies has also been
presented in this chapter. Furthermore, the results of the questionnaire method have
been described. Finally, the schema of process tailoring activities and tailoring

framework has been presented.

6.1. Understanding Project Client

The client component, its structure, interaction and role in software development
projects has been analyzed and discussed in second case study similarly it has been

presented in first case study in chapter 5.

6.1.1. Client’s Composite Structure

The roles of the client may vary from project to project. Entities that play role of the
client are different in different projects. During the second case study two projects,
project ‘B’ and ‘D’ have been analyzed for this component. According to the
requirement and structure of the case study, the client’s composite structure of project
‘C’ has already been presented in section 5.1 in chapter 5. Table 6.1 shows the
observations made on the client’s composite structure. The observations made are

based on similar elements as presented in section 5.1.
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Table 6.1 Observations of Client’s Composite Structure-II

Client/ | Existence | Number of | When Role Role Job Technical
S 2 Role Persons in Started Skills
S S the role
o
CEO Yes 1 Beginning i. Owner of the Moderate
of the project.
project. ii. Defiping
requirements.
iii. Setting priorities.
iv. Demonstrations.
v. Meetings.
m
éi CTO Yes 1 Beginning i. Technical issues. | Expert
2 of the ii. Requirement
project. specifications.
iii. Technical
advice.
iv. Upcoming tasks.
Tech Yes 1 Middle of i. Development. Expert
Lead the project. ii. R&D.
iii. Expert opinion.
CEO Yes 1 Beginning i. Requirement Expert
of the specifications.
project then ii. Deadlines.
offandon. |- Meetings.
Tech Yes 1 Beginning i. Requirement
)] Lead of the specifications.
g project. ii. Meetings.
< iii. Current and
e upcoming tasks | Expert
and
functionalities.
iv. Project’s
progress.
v. Team
performance.

6.1.1.1. Analysis of Client’s Composite Structure

In project ‘B’, three roles of client have been found. The main client was the CEO
itself. CEO had also hired a technical resource at its side for the sake of help and
technically running the project. The main purpose of this technical resource was a
kind of in house development of some components as well as guiding offshore
development team. Both offshore team and in house technical resource

collaboratively worked on so many task and issues.
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An interesting observation has been made that a third technically strong resource
was also coordinating, guiding, and helping the offshore development team from the
client side. This resource was actually the Chief Technical Officer (CTO) of the
offshore vendor company, but he was located in USA and was coordinating with both
client and offshore team. He was used to attend all the meeting sessions and providing
technical assistance ship to the offshore team. The offshore project team was treating
all these three resources as client. Prioritizing their requirements and expectations,
and their fulfillment was always being given preference by the offshore team.

In project ‘D’, since the beginning of the project, there remained two main roles,
client (CEO) itself, and a technical person. Till the release of beta version of the
system, CEO itself attended all the meetings, provided requirements and set the
deadlines. The other technical resource was also involved technically with the client
and offshore team. Development was done on both sides i.e. by the offshore team and
technical person of the client. Making sure of completion of all the functionalities and
requirements, code quality was on the part of technical person. Later after the release
of beta version, the CEO gave the whole project’s responsibility to his technical

resource. Till the end of the project the same format was followed.

6.1.1.2. Summary of Client’s Composite Structure

During the analysis it has been found that the appointment of various resources at the

client side was due to the reasons such as:

i.  Complexity of the project.
ii.  Client is busy in some other project or work.
iii.  Scope of the project.

iv.  Clientis less technical.

The second reason of client being busy in some other project or work was

observed in the project D, while i, iii, and iv reasons were observed in project B.
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As observed in this case study and as shown in Fig. 5.1 in section 5.1.1.2 in first
case study, the structure of the client shows that client is a composite entity and there
may be present multiple roles at the client side, each being considered as client by the
offshore team.

6.1.2. Client’s Interaction Overview

The detailed observations of interaction of various roles of client’s with roles at

offshore team have been presented in Table 6.2. During the analysis of roles in both

projects, very interesting facts have been found as discussed in the analysis part.

Table 6.2 Observations of Client’s Interaction-11

Project Interaction Entities Type Frequency
Name of of
Client Project Team Interaction Interaction
(No. of times
per day)

CEO PM Direct 1-2/week
CEO Team Lead Direct 1-2/week

0 CEO Developer Indirect & rare | ~1 -2/ month

g CTO (collaborative role) | PM Direct 1 -3/ week

S CTO (collaborative role) | Team Lead Direct 1-3/week

& CTO (collaborative role) | Developer Direct 1 -2/ month
Project Manager PM
Project Manager Team Lead N/A
Technical Lead/Manager | PM Indirect ~1-2/month
Technical Lead/Manager | Team Lead Indirect ~ 2 / month
Technical Lead/Manager | Developer Indirect ~ 1/ month
CEO PM Direct 1-2
CEO Team Lead Direct 1-2

A CEO Developer Direct 1-2

= Project Manager PM

g Project Manager Team Lead N/A
Technical Lead/Manager | PM Direct 1-2
Technical Lead/Manager | Team Lead Direct 1-2
Technical Lead/Manager | Developer Direct 3-5
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6.1.2.1. Analysis of Client’s Interaction

It has been observed that project ‘B’ was quite a stable project. Therefore, the
interaction among various roles of client and project team was not that much frequent
as in other projects. The client (CEO) of the project was used to interact with the
project manager or team lead only in the case of some urgent matter, issue or
problem. Most of the discussions and decisions were taken during the weekly or

fortnightly meetings.

On the other hand, interaction with the CTO was more frequent as compared to
the client. CTO was interacting and coordinating with all the team members including
developers mostly 1 to 3 times in a week. The interesting fact that was observed was
the direct interaction of CTO with the developers and even QA engineers throughout
the project. We had rarely observed this fact in any other project. The technical lead
of the client was also used to contact the project team rarely. The technical lead was
more towards development of some of the components which were different from the
developers of the offshore team. Therefore, his interaction was indirect and less
frequent with the team members. Table 6.2 shows the frequency and type of

interaction in all cases of project ‘B’.

It is found during the analysis that type and frequency of interaction among
various roles of a project depends mainly on the status and progress of the project.
Normally projects with good smooth progress have less frequency of interaction as
compared to the others with problems and issues. Interestingly, this is not the rule of
thumb, scenarios may vary and interaction may be opposite.

The project D was also a stable project with smooth progress and performance of
the team members. Despite the minor issues and problems did exist in the project, the
frequency of interaction throughout this project was quite high. CEO of the project
directly interacted with all the team members till the release of beta version on daily
basis. He was used to keep the check on the completion of the tasks and performance
of the team. Later on, his appointed technical manager, who was with the project
since the beginning, took over the whole project and ran it till its completion. The

151



technical person was very frequently interacting with the whole team and especially
the developer i.e. almost 4 times in a day. He was used to remain online on the
messenger the whole day. This project had the highest frequency of interaction among
client side and offshore team side roles.

6.1.2.2. Summary of Client’s Interaction

The analysis found that type and frequency of interaction depends on:

I.  The status and progress of the project.
ii.  Complexity of the project.
iii.  Issues and problems in the project.

iv.  Behavior and attitude of the client.

The analysis and discussion of the project supports the roles and their interaction
as described in the framework. The roles and their interactions may vary from project
to project, but fundamental interactions remain the same as shown in Fig. 5.2 which
has been further elaborated as shown in Fig. 6.1 and Fig. 6.2 through sequence

diagrams respectively.

The big rectangle labeled as ‘par’ in Fig. 6.1 shows the repeating interactions and
activities that are followed throughout the project lifecycle. The appointment of any
role by the client of the project at client side is also shown in Fig. 6.1 labeled as
<<creates>>. Fig. 6.2 is an improved version Fig. 6.1 showing each of the complete
interaction sequence in the form of blocks of sequences. This illustration helps in

understanding sequences of interactions more clearly.
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Fig. 6.1 Client’s Interaction Sequence-I
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Fig. 6.2 Client’s Interaction Sequence-II
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6.2. Role of Client’s Perspective

The client’s perspective in all three projects i.e. project ‘B’, ‘C” and ‘D’ has been
found amazingly different from each other. Though the basic requirements of all three
clients have been found almost same but their attitudes, behavior and responses were
completely different and unpredictable. The description of analysis has been

summarized in Table 6.3 whereas details have been presented in Appendix F.

The processes adopted and documentation maintained as presented in Table 5.3 in
section 5.2 (chapter 5) have been the same. Therefore, instead of repeating them Table
6.3 shows only the findings. The client’s perspective analysis has been performed on

the same set of processes as identified in the first case study.

In project ‘B’, since the beginning of the project the client was cool, calm,
supportive and cooperative. Though the project was stable, but in case of major and
minor issues in the project, he never made any complaint. Overall he was satisfied
from the project and later his satisfaction level increased more with the good

performance of the team and progress of the project as shown in Table 6.3.

Clients in the project ‘C’ were very difficult to handle. Due to the presence of
project managers, tech leads at client side it was hard to convince them on some
issues due to their differences of opinions and perspectives. The client in this project
was not that much satisfied from the team performance and his dissatisfaction level

tend to increase as shown in Table 6.3.
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Table 6.3 Client’s Perspective Analysis of Projects-II

Key area Client’s Sharing interval Client’s
(scenario) Response before (duration) of Project Response after
changes in Project changes in project
B C B C B C
Requirement Weekly Daily and
Gathering and Weekly
Tracking Document’s
Sharing with the
Client.
Status Updates Daily
Weekly
Weekly
Tasks Allocation Weekly | Weekly
Daily
. - Client Client Client Client
Releasing Build Weekly Weekly
Plans and Meetings was was not (releases) be.car_ne tend to
satisfied | satisfied satisfied become
i dissa-
Daily tisfied
(meetings,
informal,
irregular)
Resource Allocation Start
and Project Staffing Need based
Monthly (project
staffing)
Frequent Meetings Weekly/ Daily
and Updating Client monthly 1-2 times
(structured,
formal)
Biweekly
(unstructur
ed)
Automated Project N/A N/A N/A Daily N/A N/A
Management

N/A — Not Applicable

During the analysis of different scenarios of both projects as presented in
Appendix F, the strange behavior of clients in project ‘C’ has been realized. Despite
all the measures taken according to the requirements of the client and processes
adopted, the client’s could not be satisfied with the overall performance of the team.
As observed in results of project ‘C’ in 6.2(d) in Appendix F, the unfavorable
response of the client was tending to increase day by day. Client had no issues with
the processes and approaches used by the project team. With keen observation of
these issues, interesting facts were found which have been presented in the following

section.
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6.2.1. Client’s Dissatisfaction Analysis in Project ‘C’

Level of

Dissatisfaction:

Reasons
Found:

Client’s
Comments:

Team’s
Comments:

Project’s
Progress:

Client’s Setup:

Increasing

i.  Coding problems.
ii.  Inconsistent records and data.
iii.  Bugs found in each build.

I.  Mistakes of the teams.
ii.  Carelessness of the team members.
iii.  Problems in the coding.
i.  No access on the client’s database at server.
ii.  No access rights on the server.
iii.  Lengthy procedures to download the data from the server.
iv.  Inconsistent database, redundant.

V.  Requirements not clear.

Inspite of the problems, the project team successfully completed

and delivered all the components upto the client’s expectations.

The client had already started hiring his own team for the project.
He had hired the following persons since the beginning of the
project:
i.  Director of operations (Project Manager role)
ii.  Director of product development. (Product manager role)
iii.  Director of engineering (Technical lead role)
iv.  Developer / Web designer (Developer role)
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Summary of
the Analysis:

The client’s comments regarding the performance of the team
were found correct. The team made mistakes as mentioned above
in each build but the reasons of those mistakes were quite genuine
and justified as mentioned above.

The database being inconsistent and redundant always created
troubles in the coding. The team was used to download the
required records from the server. Always the whole process took
2 — 3 working days. The code was implemented on the
downloaded records and, in the mean time records have had been
changed in the database. Duplication of records was also a big

issue.

Client never gave access to the team members on the server
and live database. The project manager of the team brought this
into the notice of client many times, but client was not willing to
give access on their servers. This inconsistency of the database,

always produced bugs and problems in the system.

Problems and issues were unacceptable to the client, on the
other hand he was not convinced in the requirement of the project
team. With the hiring of the whole team at his site, it was clear
that after completion of certain level of the project, he wanted to
take over it to start the in house development.

All these factors affected the level of trust and satisfaction
between clients and the team members. Ultimately, the CEO of
the company, by mutual decision with the clients, closed the

project.
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Result: i.  The project was closed after 75% completion.

ii.  Required documentation and code base was handed over.

6.2.2. Analysis of Client’s Perspective

The analysis of project ‘B’ provides a detailed insight into the behavior and attitude of
the project. It also highlights that how it affects the project progress. The analysis
shows that the client of project ‘B’ was very cooperative and wise person. He
completely agreed with the processes and activities of the project team. He found
those processes and activities suitable for his project. He was not very demanding.

Except a few changes, he never raised any objection or complaint.

The project manager had already understood the behavior of the client and he
maintained the minimum requirement of the client. From requirement gathering to the
delivery of the system, there were not observed any major issues. Though a critical
major issue crashing a system due to malfunctioning of a library file occurred, but the
trust of the client on the team never allowed him to be offensive or problematic. It
took more than two months to resolve the problem, but the cooperation of the client

was excellent during that time.

The reason behind it was that project team had already won the trust and
confidence of the client, by understanding and maintaining his perspective throughout
the project. Therefore, even in the presence of minor and major issues, client
remained cooperative. Ultimately, the project completed successfully and product had

been launched.

On contrary, the scenarios in the project ‘C’ were very different and unrealistic.
From the scenarios presented in the above examples, it was clear that though all the
processes and activities were according to the requirement of the client, but client was
not satisfied. The team had understood his perspective, though they had fulfilled it
somehow, but they were unable to maintain it throughout the project. It is fact that
mistakes were also in the process defined by the client, but project team was unable to
coop with it.

159



Observations as presented in key areas 6.2(a) to 6.2(g) in Appendix F show that
client’s requirements have been fulfilled upto the maximum. Only the few scenarios
as presented in client’s dissatisfaction analysis in section 6.2.1 let the whole project
team down. Clients always encouraged the team, showed his satisfaction on the
performance, but under hand they had finally decided to take over the project. The
team inspite of all the efforts could not take up their concerns and got failed to avoid

it. This failure of understanding the client resulted into the termination of the project.

6.2.3. Summary of Client’s Perspective

The analysis shows that understanding the client’s perspective and maintaining it
throughout the project is very important for the project. The success of the project in
small and medium size software development companies following agile based
methodologies is mainly based on the client’s perspective which have been found as

the most important and critical success factors in projects in these companies.

6.3 Behavior of Software Development Project and Project States Meta-model

The project states meta-model has been validated through the analysis of both project
‘B’ and project ‘C’. The problems faced by the projects, response of the projects and
project states have been analyzed during the case study. Both Table 6.4 and Table 6.5
summarize the analysis of project states meta-model for which the detailed analysis

has been presented in Appendix G.
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Table 6.4 Project ‘B’ States Analysis

State/ Duration | Description Activities Problem Problem | Project
Sub- class/Factor Impact Status
state
0.5 Exists Initial  system | Performance | Low Stable
months setup, Resource | Minor
hiring,
£ Requirement
< gathering,
*j: finalizing and
a project  scope
defined.
5 Preliminary
(&)
5 meetings
= 1 month Exists Pre-beta tasks, | Performance | Low Stable
Resource Minor
- allocation,
§ Resource
% shuffling
= Meetings,
Requirement
gathering
3 months | Exists Beta version, Performance | Medium | Stable
= (problem Server updates, | Minor
b= started) New Client’s
& components Perspective
(@]
E 6 months | EXists Post beta | Management | High Instable
S @ (major versions, Critical
x|z problemin | Major Client’s
§ application functionalities, Perspective
3 library file) | Code factoring,
a Fixing library
file crashes
o 1 week Exists, but Two major | Management | High Instable
k= was not issues  existed | Critical
E prominent and fixed i.e.
S a) Picture not
loading
5 months | Exists in b) Library file | Progress High Instable
(parallel parallel to crashes Limiter
to running | the running | The second | Client’s
s state) state. Minor | problem  took | Perspective
=y tasks and more time than
£ fixes were the first one.
2 completed. | The problem (a)
= Major tasks | was fixed in
were parallel to the
stopped for | actual tasks.
the time During  fixing
being (b) the major
development
was stopped
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Table 6.4 Project ‘B’ States Analysis (Continued)

State/ Duration | Description Activities Problem Problem Project
Sub- class/Factor Impact Status
state
1 months Exists (continued) Management | Medium Stable
(minor The problem Critical
2 | tasksstill | was resolved | (b) the major
€ | performed |and being | development
= | during tested was stopped.
& | hangup against
state) existing
application
1 month Exists Major and Performance | Low Stable
o minor fixes Minor
= Modifications.
g Code base
o - handover
?%; 2 weeks Exists Documentation | N/A N/A Stable
- oy Server side
= updates and
< passwords
3 handover
[a W
N/A — Not Applicable
Table 6.5 Project ‘C’ States Analysis
State/ Duration | Description Activities Problem Problem | Project
Sub- class Impact | Status
state
Exists Initial system | Performance | Medium Stable
setup, Minor
3 Team Client’s
< allocation, Perspective
© .
ot Requirement
5l & gathering,
2 0.5 Preliminary
S months meetings
Exists Newsletter Performance | Medium Stable
3 releases, Minor
2 Meetings, Client’s
E Requirement Perspective
gathering
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Table 6.5 Project ‘C’ States Analysis (Continued)

State/ Duration | Description Activities Problem Problem | Project
Sub- class Impact Status
state
Exists Performance | High Stable
o ( problems Minor
= started) Final  builds | Management
n:CE’ releases, Critical
o 6 months Data . Client’s .
= downloading, Perspective
S| o Exists Major and Management | High Instable
S = ( major Minor fixes Critical
S problem) Progress
=) ..
= Limiter
3 Client’s
o Perspective
No Does not N/A N/A N/A Instable
= exist.
g
&)
5 months | Exists in | Major and | Performance | High Instable
(parallel parallel to the | Minor Bug | Minor
to running | running state. | fixes, Progress
a state) In parallel to | Code fixes. Limiter
5| 2 major and | Development of | Client’s
% (% minor  fixes, | new Builds. Perspective
T actual
development
work was not
stopped.
No Does not N/A N/A N/A Stable
2 exist.
c
c
2
g
[a
1 week Exists Performance | Low Stable
o Minor
= Newsletter
S release,
o - Code handover
= 3-4 days Exists Documentation | N/A N/A Stable
S| 2 Passwords
g changing
-
2
o

163

N/A — Not Applicable




6.3.1 Analysis of Project ‘B’ States

The project states of both projects have been analyzed mainly on problem existence,
and client’s perspective factors. The behavior of project states has been explained, and
effect and characteristics of three main problem classes have been presented for both

of the projects.

Takeoff state in the project was comprised of 1.5 months and running state was
comprised of 9 months. Project entered into hang up state twice in its life and overall
spent 6 months and 1 week in this state while landing state was comprised of 1 month
and 2 weeks. Swing sub-state in this project was executing in parallel to the running
state due to the supportive behavior of the client regarding problems and issues. Table
6.4 shows that all the states of project states meta-model were present in the project

‘B’ with variable durations.

6.3.1.1 Impact of Problem Classes on Project ‘B’ States

The problems in the project ‘B’ had started early during takeoff state. The
progress of the project though was not affected by it. The same scenarios were present
during running state. Due to two major problems, the project went into hang up state
twice during its life but recovered from it. As shown in Table 6.4, the majority of the
problems in project ‘B’ were performance minor with low impact on project progress.
Whereas, management critical problems were present having high impact. The
progress limiter class problems were present only during hangup state due to which
project entered into this state. From the analysis it was observed that the project team
had achieved the client’s perspective since the beginning of the project. Therefore, in
case of hang up state, the client of the project still had trust and confidence on the
team’s abilities to resolve the problems. The project team successfully resolved the
problems and put the project again on the smooth path. Duration of each state has

been presented in Table 6.4.
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6.3.1.2 Impact of Client’s Perspective on Project ‘B’ States

While comparing the problems, the problems of project ‘B’ were more severe than
those of project ‘C’ where client was not satisfied with the approach of the project
team. The attitude of the client was inflexible in certain matters that left the team with

unresolved issue.

The client’s perspective approach was used in both of the projects. The outcome
though is quite different in both cases. During the project ‘B’, the client was not
demanding too much. Though he wanted his work completion well in time, but he
never put pressure on the project team. The project manager adopted the processes
keeping in view the behavior, response and expectations of the client. The minimum
set of light weight processes such as requirement management, development and
feedback were proved to be very successful. Throughout the project, the client
remained cooperative, made discussions with the team, agreed with them on their
point of views and requirements. He always gave weightage to the team’s point of

view instead of imposing his own, but he had also prioritized his work in this context.

Due to such a cooperative attitude and response of the client, the project team
worked in a very relaxed environment and successfully completed the project. The
team had established very good working relationship with the client that proved to be
very beneficial for the project. This positive and cooperative attitude of client
remained persistent throughout the project. Even during hang up states when there
was a major problem in the project, client gave free hand to the team members to
solve the problem. Such that the problems were resolved during the crawling sub-state
and project entered directly into pre-running sub-state and then started normal

execution as shown in Fig. 5.5.

The analysis of project ‘B’ shows that client’s perspective plays a very critical
role in the success of the project. Understanding it and creating good working
relationship with the client at the early stage of the project is necessary for the

project’s success and progress.
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The project ‘B’ passed through all the states and its hang up state appeared as a
separate state than the running state. All the states in project ‘B’ were of normal
duration as shown in Table 6.4 except hang up which took more time to finish. The
project ‘B” entered into hang up state twice throughout its life and recovered
successfully as shown in Fig. 4.12 and Fig. 5.5.

During the project’s states analysis, the states of the project ‘B’ were found more
flexible, accommodative and supportive due to the attitude of the client. The states
provided enough time and support to resolve the problems. Cooperative and friendly
environment and good relations with the client, helped the project team to resolve the

problems and settle all the major issues.

6.3.2 Analysis of Project ‘C’ States

As shown in Table 6.5, the running state was the largest state comprising of 6 months
out of which project remained in hang up state for 5 months after which within 1.5
weeks it was closed. Though project entered in swing sub-state (hangup) which
overlapped the running state due to which it never entered into crawling and pre-
running sub-states. Despite the uncertainties in the project and these variable

durations, Table 6.5 shows that all the states were present in project ‘C’.

6.3.2.1 Impact of Problem Classes on Project ‘C’ States

The impact of performance minor problems in project ‘C’ was medium and in some
cases was high. Management critical and progress limiter class problems throughout
the project were of high impact. Due to which project during post running, crawling,
and swing sub-states remained instable. The project manager and team members tried
their best to understand the clients, clarifying them their problems and proposed
solutions, but non cooperative behavior of the client always let them down. The client
was never convinced with the approach of the team, while project team was also not
satisfied with the response of the client on critical technical matters. It led the project
to enter its hang up state during the running state. The hang up state started early

during the running sub-state and overlapped the running state as shown in Fig. 5.6.
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Though during later states project was stable as shown in Table 6.5 but it could not be
recovered from the hang up state and was closed without completion by the CEO and

client through a mutual decision.

6.3.2.2 Impact of Client’s Perspective on Project ‘C’ States

The project team could not understand the client’s expectations due to their uncertain
and rigid attitudes. It has been observed that if client would have had been agreed
with the project manager on the solutions of the problems as he suggested, then the
team could have resolved all the problems successfully.

In project ‘C’ the client’s behavior was the main hurdle for the project manager to
understand the client’s perspective. In addition to the response, the client’s behavior
itself is an important element of client’s perspective and is important in understanding
the client’s perspective. The client’s perspective model as derived from the analysis is

shown in Fig. 6.3.

Client’s
Perspective

Predicting/
Behavior Response Expectation Mind

Reading

Fig. 6.3 Client’s Perspective Model

The project ‘C’ had never entered into the pre running state and was directly
closed during the hang up state. Therefore, pre running state never existed in project

‘C’ as shown in Fig. 5.7
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The states of project ‘C’ were inflexible to make modifications in the processes or
procedures. The apparently friendly but inflexible and rigid attitude of the client was
the main reason behind the unsupportive behavior of the project states. Insipte of the
problems being minor, those could not be resolved. These unhealthy developing

scenarios ultimately lead to the incomplete closure of the project.

Following section explains the behavior and characteristics of the project states in
both project ‘B’ and project ‘C’. Behavior is actually the response of the state to
different scenarios. Characteristics have been described in terms of attributes or

properties of that state in response to their particular behaviors.

6.3.3 Behavior of Project States

Similar approach as followed in section 5.3.2 in chapter 5 has been followed to

analyze the behavior of project states.

6.3.3.1 Takeoff State

Project Sub- Pre-Takeoff, Takeoff

states:

Behavior: Project B: i. Provided enough time for initial
development setup.

ii. Provided cooperative and friendly
environment.

iii.  Provided enough time to establish the
understandability and good working
relationship with the client.

iv.  No hurdles in the initial releases.

Project C: i. Provided less time for initial development

setup.

ii. Provided non cooperative but friendly
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Characteristics:

Frequency/
Occurrence:

Project Response:

Findings:

Project B:

Project C:

Project B:

Project C:

Project B:

Project C:

Project B:

environment.

iii. No enough time was available for
understandability and good working
relationship with the client.

iv. A few hurdles in the initial releases.

Accommodative.
Flexible.

No constraints.

Less process intensive.
Supportive.

Non accommaodative.
Inflexible.

Few constraints.
Process intensive.
Unsupportive.

1

Project entered into running state after successful

completion of takeoff state.

Project entered into running state along with the

problems started facing during takeoff state.

i. Takeoff state existed in the project
prominently.

ii.  Takeoff state provided strong basis to the
project.

iii.  Most likely projects got succeeded with
good takeoff.
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Project C:  Takeoff state was for shorter duration, therefore:

6.3.3.2 Running State

Did not provide a strong base to the
project.
Made the reason of project failure.

Project Substates:  Running, Post-running

Behavior: Project B: i.  Provided enough time for releases, bug
fixing and modifications.
ii. Did not create hurdles to achieve the
milestones.
iii.  Helpful in establishing processes.
iv.  Enhanced good working relationships with
the client.
v.  Provided margin of improvements.
Project C: i.  Provided very less time for releases, test
cycles and modifications.
ii.  Created time constraint hurdle to achieve
the milestones.
iii.  Not helpful in process adoption and
modification.
iv. Could not develop good working
relationships with the client.
v.  Did not provide margin of improvements.
Characteristics: Project B:  Accommodative.
Flexible.
Supportive.

Less vulnerable to risks.

Moderate process intensive.
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Frequency/
Occurrence:

Project Response:

Findings:

Project C:

Project B:

Project C:

Project B:

Project C:

Project B:

Non accommodative.

Inflexible.

Non supportive.

Vulnerable to risks.

Moderate process intensive.

2

Project entered twice into running state, at post

running sub-state level.

Project spent maximum time in the running state.
Did not face critical problems and entered into
hang up state twice from the running state. After
successful completion, it entered into landing state
towards its closure.

Project spent its whole life in the running state
after takeoff. From running state it was directly
closed.
i.  Running state was the longest state of the
project.
ii.  Processes got established and matured
during this state.
iii.  Good trust relationship and confidence
built up with the client.
iv.  Stability in running state led to the stable

project.
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Project C: I

6.3.3.3 Hang up State

Project Sub-

states:

Behavior:

Project spent almost whole life in running
state.

Processes got established during this state.

Processes could not be matured due to the
client’s attitude.

Project team lost the trust relationship with
the client.

Instability tend to increase.

Crawling, Swing, Pre-running

Project B: i
ii.
iii.
iv.
V.
Vi.
Project C: i
ii.
iii.
V.

Provided enough time to resolve the
problems.

Supported the slower development
approach.

Got support from the client.

Supported the effort redistribution of the
resources.

Did not create any kind of hindrance in the
existing approach.

Let the team resolve the problems with
relaxed environment and support of the

client.

Ran in parallel to the running state.

No time was available to the developers to
resolve the critical issues.

Provided enough time to resolve the minor
or major, but not the critical problems.

Did not let the processes be matured.
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Characteristics: Project B:
Project C:
Frequency/ Project B:
Occurrence:
Project C:

Project Response:  Project B:

Project C:

v.  Did not help to establish trust relationship

with the client.

Accommodative.
Flexible.

No constraints.

Less process intensive.
Supportive.

Less vulnerable.

Non accommodative.

Less flexible.

Major constraints.
Moderate process intensive.
Less supportive.

Vulnerable.

1, but continued.

i.  Project resolved the problems during hang
up state.
ii.  Successfully recovered from this state and
started running again.
iii.  Project supported the approach of slowing
down the actual development tasks and

limiting it to independent minor tasks.

i.  Problems could not be resolved.
ii.  Project could not be recovered from this
state.

iii.  Project did not complete its life.
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iv.  Project remained in the hang up state till

its end.

Findings: Project B: i.  Good project management practices and
processes during hang up state helped in
recovering from this state.

ii.  The good trust and confidence relationship
of running state with the client supported a
lot during the hang up state.

Project C: i.  Project manager could not be succeeded in
winning client’s trust and creating good
working relationship.

ii.  Lack of trust and confidence relationship
with the client existed throughout the hang
up state.

iii. This was the major hindrance in
recovering the project from hang up state.

iv.  The project could not be recovered.

6.3.3.4 Landing State

Project Sub- Landing, Post-landing
states:
Behavior: Project B: i.  Provided enough time to:

a) Handing over implementation
details.

b) Hand over login information and
passwords.

c) Minor changes and fixes.

d) Handing over code base.

ii.  Created no more problems.
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Characteristics:

Frequency/
Occurrence:

Project Response:

Project C:

Project B:

Project C:

Project B:
Project C:
Project B:

Project C:

i. Did not create any major issues and
problems.

ii.  Provided enough time to hand over the
code base, and documentation to the
client.

Accommodative
Flexible

No constraints.

Less process intensive.
Supportive.

Un vulnerable.

Accommodative
Flexible

No constraints.

Less process intensive.
Supportive.

Un vulnerable.

i.  Project successfully completed all the
remaining tasks.
ii.  Hand over was successfully completed.
iii.  Project was successfully completed and

closed.

i.  Project successfully completed all the
requirements of the client related to
project hand over tasks.

ii. Project was stopped and closed but
without full completion.
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Findings: Project B: i.  During landing state no major problems
or issues were present.
Project C: . .
ii.  No major processes were adopted.

iii.  Resources got free from the project

6.3.4 Analysis of Problem Classes Existence

The analysis of effect, characteristics, frequency of occurrence and response of both
projects to these problem classes has been presented in the following section. The
analysis has been presented with respect to all three classes together.

Project States Takeoff, Running, Landing, Post-landing
Observed:
Effect: Project B: i.  Team performance.

ii.  Individual performance.

iii.  Working environment

Project C: i.  Project management.
ii.  Team performance.
iii.  Project progress.
iv.  Client’s satisfaction and trust.
v.  Working environment

vi.  Company’s profile.

Characteristics: Project B: i.  Proportionate
ii.  Dependent and Independent
iii.  Controllable
Project C: i.  Proportionate
ii.  Dependent and Independent
iii.  Associative
iv.  Uncontrollable

V. Reincarnated.
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Frequency of Project B:  Low.

Occurrence: Project C:  High, multiple times, repeating.

Project Response:  Project B: i.  Project progress was not affected.
ii.  Project successfully resolved all the
problems.
Project C: i.  Hindered the progress of the project.
ii.  Accumulated and adversely affected the
project.
iii.  Over all project growth was greatly
affected.
iv.  Problems could not be resolved.
Findings: Project B: i.  All three types of classes of problems were
present in the project.
ii.  With good project management practices
problems were under control and resolved.
iii. Good project management practices

avoided many problems before time.

Project C: i.  Project management was though good, but
client’s behavior was unexpected and non
cooperative.

ii.  Problems could not be resolved.
iii. Even minor problems, converted into
progress-limiter ones.

iv.  Project progress was adversely affected

6.3.5 Summary of Project Behavior and States

It has been found during the analysis that the problem classification directly or
indirectly affects the team performance, individual performance and project’s
progress. These are also responsible for the happiness and satisfaction of the client.
The severity and intensity of these problems depends on the proportion of other
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problems and their dependency on other components as well as each other. Whatever

are the reasons and effects, they can be controlled.

The analysis supports that these states do exist in all the projects. It is possible that
depending upon varying scenarios that occurs in the projects, any state my not exist,
some may be repeating and some may be quite longer or shorter. The same research
questions arise here as have been described in the first case study. The case study was
successful and has validated the project states meta-model through deeper and

extensive analysis of the projects.

6.4 Process Tailoring Framework

The process tailoring component is validated through the analysis of both projects ‘B’
and ‘C’. The major milestones achieved during the tailoring process, number of tasks,

and numbers of iterations of these milestones are shown in Table 6.6.

Table 6.6 Major Milestones Released in Project ‘B’

Milestones No. of No. of Interval No. of
Iterations/ Modules/ between Requirements/Tasks
Builds Components Iterations
(Days)
Pre Beta 16 3 7-20 84
Beta 1.0 6 46
Air Client 8 1 12-30 60
Beta 1.0
Air Client 1 1 120 3
Beta
12 Beta 1.1
Air Client 1 2 16 24
Beta 1.2
Open Fire upgrading 2 1 10 -
Library File 1 Variable - -
Integration at Local
Server
Library File 1 Variable 60 -
Integration at
Production Server
Transition to New 2-3 2 90 -
Library
Post Beta 1 1 - 31
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After the release of beta 1.0 version of the application, there was faced the major
problem of crashing of a library file. It took around 3-4 months to fix the issue.
During that time another component of adobe air client was completed and other
major and minor modifications and fixes were made. After post beta the final version

was released.

Table 6.7 Major Milestones Released in Project ‘C’

Milestones No. of Modules/ Interval between Iterations No. of
Components (Days) Requirements/Tasks

Newsletter # 3 1 - 7
Newsletter # 4 1 12 27
Newsletter # 5 1 10 27
Newsletter # 6 1 50 10
Build 1.0 3 - 19
Build 1.1 2 14 29
Build 1.2 3 10 37
Build 1.3 3 7 88
Build 1.4 1 9 31
Build 1.5 3 10 24
Build 1.6 5 15 71
Build 1.7 1 16 6
Build 1.8 1 24 25
Friends Invite 9 20 20
Build 1.0

Build 1.9 4 21 182
Newsletter # 11 1 8 5
Build 1.10 1 6 7

The project ‘C” was started with the development and release of newsletter # 3.
All the build were of variable durations and tasks. After the release of build # 10, the
project was closed. The client had started in house development of the project by his
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own team. The process tailoring of both projects i.e. project ‘B’ and ‘C’ has been

described in following section. Table 6.8 and Table 6.9 show the number of activities

tailored for project ‘B’ and project ‘C’ respectively.

Table 6.8 Tailoring Performed in Project ‘B’

Tailoring

Activities

Takeoff Running Landing Hang up
Pre- | Take- | Running Post- Landing Post- Crawling Swing Pre-
Take off running landing running
off

Resource Management

+

Communication

(Interaction & Coordination)

Requirement Management

Requirement Gathering & Tracking

Tasks Allocation
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The process tailoring in project ‘B’ was comprised of very few activities. The

reason was the stability in the project. There were not a number of changes required to

be made in the existing processes, sub-processes and activities. Also, not even a single

activity was modified at pre-running sub-state during the requirement gathering and

tracking processes.

Also shrink operation was not performed on any activity during landing state of

communication process. The analysis shows that as client was much satisfied with the

performance of the team members and progress of the project, therefore, major

changes in the existing processes were not made.

Table 6.9 Tailoring Performed in Project ‘C’

Takeoff

Running

Landing

Hang up

Takeoff

Tailoring
Activities

Pre Take

off

Running Post
running

Resource Management

Communication
(Interaction & Coordination)

Requirement Management
Requirement Gathering & Tracking
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Crawling

Pre
running




Table 6.9 Tailoring Performed in Project ‘C’ (Continued)

o9 Take off Running Landing Hang up
c .=
S E Pre Take | Running Post Landing Post Crawling Swing Pre
T | take off running landing running
<
off
+ 2 1 1
B 1 1
c
o
= A 1 1
3
3|+ 1 1
g v 2 2
'_
X 1
1

The results of process tailoring during project ‘C’ were interesting and amazingly
different from other projects. Throughout the project only internal resource shuffling
was done. During the project the processes and activities adopted during the takeoff
state were hardly modified throughout the project. Majority of the activities were

tailored only once.

Interestingly, the deletion during takeoff state of resource management process
was made only in this project, not in any other. Likewise, the two scenarios where

there was no process tailoring performed as shown in Table 6.9 are:

1. No Split & select, and merging activities at swing state during resource
management, and
2. No merging activity at swing state during requirement gathering and tracking.

The reason found behind these interesting results was the inflexible and non
cooperative attitude of the client. The project team wanted to make the modifications
in the processes but client was never motivated and convinced. The reasons of this

problem have already been discussed.

The process tailoring was not according to the requirements of the project

therefore, the process could not be modified and refined. The minimum tailoring
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could not be fruitful and project was closed without completion. Following examples

explain the various scenarios of process tailoring performed.

6.4.1 Resource Management

Process States:

Reasons to Tailor:

Processes:

Tailoring Performed:

Frequency of
Tailoring:

Repetition:

Takeoff, Running, Landing, Hang up

Project B:

Project C:

Project B:

Project C:

Project B:
Project C:

Project B:
Project C:

Project B:

Skilled and cooperative resources.
Improvement in coordination and
collaboration.

Project requirements.

Client’s expectations.

Meeting deadlines.

Skilled and cooperative resources.
Process improvement.

To overcome problems.

Full utilization of resource on the
project.

Resource hiring

Resource transition

Resource shuffling

Defining roles

Effort distribution

Resource shuffling (without the consent
of the client)

Effort distribution.

See Table 6.8

See Table 6.9



Project C:  No

Findings: Project B:  Light weight set of processes was
obtained.
Activity of silent resources was
originated from the practice.
Smooth project progress.
Good resources appointed.
Good team work and performance.
Refined processes.
Work load leveling.
Client’s satisfaction.
Project C:  No major modifications in the existing
resources could be made.
Resources overloaded.
No improvement in the progress and

performance.

6.4.2 Communication, Interaction and Coordination
Process State: Takeoff, Running, Landing, Hang up

Reasons to Tailor: Project B:  Bridging communication gap.
Client’s management.
Coordinated team work.
Effective ~ communication  channel,
interaction and coordination process.
Avoiding ambiguities in the
requirements.
Setting priorities
Live demonstrations of builds.
Keeping client and team members
updated.
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Processes:

Tailoring Performed:

Frequency of
Tailoring:

Repetition:

Findings:

Project C:

Project B:

Project C:

Project B:
Project C:

Project B:
Project C:

Project B:
Project C:

Project B:

Resolving issues of the project.
Developing trust relationship with the
client.

Confidence built up of client on the
team.

Clarifying the problems and increased

understandability.

Formal and structured meetings.
Meeting recordings.

Meeting minutes.

Document sharing.

Automated communication channels.

Feedback process.

Formal and informal meetings.
Structured and unstructured meetings.

Automated communication channels.

See Table 6.8
See Table 6.9

1-2
1

Yes
No

Well defined communication processes.
Well coordinated both client and team.
Understandability of client on project’s

progress and work increased.
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Project C:

6.4.3 Requirement Management

Process State

Reasons to Tailor Project B:

Project C:

viil.

Good  working relationship  and
environment.

Informal meetings created further
problems.

Coordination could not be developed.
Client’s understandability and

satisfaction could not be achieved.

Takeoff, Running, Landing, Hang up

i.  To manage a large number of
requirements.
ii.  To define a proper requirement
tracking process.
iii.  To manage backlog.
iv.  Keeping track of the progress of
the project.

v.  Avoiding missing requirements.
vi.  Proper utilization of resources.
vii.  Timely completion of tasks.
Project audit.
To avoid missing requirements and

functionalities.
Understanding each and every major and

minor requirement and functionality.

To resolve coding problems.

Full utilization of resources.

In time completion of the builds.
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Processes

Tailoring
Performed

Frequency of
Tailoring

Repetition

Project B:

Project C:

Project B:
Project C:

Project B:
Project C:

Project B:
Project C:

i.  Automated requirement
management.

ii.  Requirement extraction and
allocation of tasks to the team
members.

iii.  Tasks statuses and updates.

iIv.  Requirement reopen, fixed close
and verified close.

v.  Project scheduling.

vi.  Assigning numbers to the tasks
and allocating to the team
members.

vii.  Modular approach to develop the

system.

I. Master requirement tracking
documentation.

ii.  Client’s approval and verification.

iii.  Tasks ownership through master

requirement document.

See Table 6.8
See Table 6.9

1-3
1

Yes.
No

187



Findings:

Project B:

Well managed requirement management
processes.

Light weight approach of tasks allocation

and feedback.

Backlog tasks started to be completed.

Enough time to meet the deadlines.

Resource not overloaded as well as

underutilized.

Transparency of the whole project and

team.

Project C:  Requirements were managed.

All

members.

the tasks allocated to the team

Resources overloaded.

Overtimes of the resources started.

6.4.4 Analysis of Process Tailoring in Project ‘B’

Table 6.10 summarizes the process tailoring performed for each of the tailoring

activity, key process and project states as well as total number of activities tailored.

Table 6.10 Overall Process Tailoring in Project ‘B’

Key Processes
Resource Communication Requirement
Management (Interaction & Management
Coordination)
2 Total Tailored 39 20 25+25=50
£ | Added 13 7 7+8=15
3 Deleted 7 3 4+5=9
S | Modified 8 3 3+3=6
é Split & Select 3 1 2+2=4
= Merge 3 3 4+4=8
£ | shrink 2 0 2+1=3
- Wrap up 3 3 3+2=5
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Table 6.10 Overall Process Tailoring in Project ‘B’ (Continued)

Key Processes
Resource Communication Requirement
Management (Interaction & Management
Coordination)
2 | Takeoff 6 4 2+5=7
8 g | Running 12 4 8+7=15
E 3 % Landing 7 3 7+4=11
O = ©
< o
'lc_?s Hang up 14 9 8+9=17

The project ‘B’ due to its stability was very accommodative for process tailoring.
Process tailoring in this project was not that extensive. Total 39 activities during
resource management process, 20 during communication, interaction and coordination
process and 50 were performed during requirement management process. The Table
6.10 shows that addition, deletion, modification, merging and wrap up activities were
performed the most. While addition, deletion and modification are top most tailored

operations performed respectively.

During Hang up state the maximum tailoring activities which are 40 has been
performed. The project entered into hang up state twice, therefore the number of
tailoring activities in this state are the highest ones. Due to this highest tailoring
during hang up state, the project could successfully resolved its problems, got
recovered and started running normally. The second highest of tailoring activities was

in running state which are 31.

The project manager adopted, deleted and modified a large number of processes
during the project and particularly during these states because of the support from the
client side. To meet the requirements and expectations of the client lightweight
approaches were generated through process tailoring such as explained in 6.4.1 to
6.4.3.

The frequency of tailoring through the project was the same which is 2 times
based on the situation, requirements and expectations of the project and the client as

described in 6.4.1 to 6.4.2. Also the repetition in some cases was performed as per
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requirement. For example, an activity deleted/skipped once was added again and
modified as required. Therefore, repetition of tailoring was made throughout the

project.

6.4.5 Summary of Process Tailoring in Project ‘B’

According to the analysis it has been found that the requirement management was the
most important phase or process of the project. The highest tailoring performed
during this process shows that most suitable set of processes were required during this
phase. Resource management processes on the other hand were emerged as the
second highly prioritized by the client. It shows that the project required well
established and refined process in both phases. Light weight processes generated
during these phases through process tailoring played the important role in the overall

progress of the project.

The project was stable therefore not that much tailoring was performed during the
other states of the project. The process tailoring generated a light weight process set
containing a very few sub-process. Due to the tailoring of activities and support of the
client project had resolved two critical issues and was successfully completed. The
client’s trust and confidence on the team members was also increased. Due to which

he always gave a go ahead to the project manager in certain decisions and processes.

6.5 Overall Analysis of Project ‘B’ in Case Study-I1

Since its beginning, the client of project ‘B’ was cool minded, cooperative and
supportive. On the other hand, the project had also won the trust of the client with
good performance. The team had resolved a large number of minor and major
problems, delivered the stable builds, and met the deadlines successfully. Project
manager had also used the approach in the areas in which he found the client most

concerned and did stabilize the processes.

The client’s perspective was met throughout the project. A light weight set of

minimum processes was used to manage the whole project. The client was not very
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demanding. His attitude was quite flexible. Even in case of minor, major and critical
problems, he never put pressure on the team. He always welcomed and supported the

suggestion of the team in such matters.

The project team had already built up the trust relationship with the client. The
client had also confidence in the abilities of the team and approach of the project
manager. Therefore, he let the team to resolve the problems and issues as they found
it better. He always gave valuable suggestions and recommendations to the team on
certain matters. The team according to the client’s suggestions, following their own

process always successfully came up with some solution and ideas.

The project manager had defined good processes for interaction and coordination
with the client and among the team members. The project passed through all the

states, got recovered twice from the hang up state and was completed successfully.

6.6 Analysis of Process Tailoring in Project ‘C’

Table 6.11 summarizes the operation performed on each of the key process and

project states as well as total number of activities tailored.

Table 6.11 Overall Process Tailoring in Project ‘C’

Key Processes
Resource Communication Requirement
Management (Interaction & Management
Coordination)
% Tailored 26 15 15+16=31
S Added 8 7 5+4=9
2 | Deleted 7 2 2+2=4
S | Modified 2 2 2+2=4
é Split & Select 1 1 2+2=4
> Merge 2 2 2+4=6
£ | shrink 2 0 1+1=2
= Wrap up 4 1 1+1=2
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Table 6.11 Overall Process Tailoring in Project ‘C’ (Continued)

Key Processes
Resource Communication Requirement
Management (Interaction & Management
Coordination)
= Takeoff 10 5 3+3=6
8 E @ | Running 6 3 6+5=11
23 & | Landing 7 1 2+2=4
O = ©
<o
E Hang up 3 6 4+6=10

Since its beginning, the project ‘C’ was not a stable project with processes. The
clients were not that much satisfied with the performance of the project team. The
factors responsible for it have already been discussed in earlier sections. Throughout
the project, total 26 activities during resource management, 15 during communication,
interaction and coordination process and 31 during requirement management process
were tailored. As shown in Table 6.11, in addition to the addition, deletion,
modification, split & select operations, merging operation had the highest number of
tailoring performed. Likewise highest tailoring was performed during takeoff, running

and hang up states respectively.

Interestingly the difference of tailoring activities among these three states is very
minor which is of only 1 activity. It shows that tailoring throughout the project was
consistent. As presented in sections 6.4.1 to 6.4.3, the frequency of tailoring was only
1 and there was no repetition. It means minimum process tailoring was performed

during the project.

Both of the requirement management and resource management processes were
the highest tailored processes respectively. The client in this project was also very

much concerned regarding these two processes.

6.6.1 Summary of Process Tailoring in Project ‘C’

The low process tailoring in this project could not generate a stable and agreed upon

set of processes. As we had mentioned earlier, the client’s inflexible attitude and non
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cooperative behavior did not let the project manager to devise a suitable set of
processes. Due to this attitude of client, he could perform less process tailoring and
generated a few good processes of requirement management and resource
management. These processes were not enough but client was satisfied with them. As
a matter of fact, a few more processes were required to modify in the long run, but

inflexible attitude of the client did not let the project manager do it.

The process tailoring in this project also proved to be good and generated two
very light processes of requirement management but could not be continued because

of lack of understanding between client and the project team.

6.7 Overall Analysis of Project ‘C’ in Case Study-I1

Since its beginning, the project ‘C’ was not that much stable. There were 3 — 4
persons at the client side and everyone was an acting client in addition to the CEO.
They were not cooperative and flexible. They were used to hide facts from the project

team that was realized at many times.

Each of them was used to handle the project in its own way. The project since its
beginning had a very critical problem. The client had not granted access rights to the
team on their server. The team had defined a process to download the records from
their server. The process was used to take 2 days to be completed. Unluckily, the
database was inconsistent as records were redundant. It created a lot of problems for

the team members during coding, testing and delivery of builds.

The project manager tried his best to convince the client to modify the processes
but client was not at all agreed. The processes continued and problems got
accumulated. The instability in the project had increased. The problems were simple
but became critical gradually. The project manager was unable to modify, delete or
adopt processes due to the lack of understanding of the client.

Project manager had understood the point of views of the client but could not do

anything due to his inflexible attitude. Problems could not be resolved. Though
193



project manager had successfully generated the processes through process tailoring as
client wanted to do, but further improvements and refinements were required. These

could not be possible anyhow due to client’s attitude.

The client’s perspective had been understood by the project manager during the
project, but he could not maintain it. The client’s own attitude was proved to be the
hindrance in practicing and maintaining it. Except a few, other processes could not be
defined and established. The client wanted to take over the project for in house
development; therefore, he was not interested in the suggestions of the project

manager.

Project faced the problems since the beginning. Client also wanted to take over
the project after the completion of some certain level. Ultimately, keeping in view the
situation, the CEO of the project team, decided to close the project with the consent of
the client. The client’s perspective was achieved during the project and processes
were defined accordingly, but it could not be maintained and practiced any further due
to the client’s own attitude. The project was the typical example of client’s composite
structure, interaction, variations in project states and various aspects of client’s

perspective.

6.8 Combined Analysis of Project ‘B’ and Project ‘C’

The analysis of the case study of both projects presented many interesting findings.
The response to the framework in both projects was variable. The case study covered
and supported all aspects of the framework. The framework supported both projects in
terms of producing light weight processes of project development and management. It
helped project ‘B’ to establish the processes and refine them. While in case of project
‘C’ it helped in defining the processes. In either way, the framework provided a good
support to both of the projects in terms of good project management and processes.
The model supported the improvement in the following major areas of the project:
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6.8.1 Understanding the Client

The framework helped in both projects to understand the client, predicting his
behavior, and understanding his expectations and point of views. All these objectives
through the framework have successfully been achieved.

During the project ‘B’, the processes were defined and modified throughout the
project to meet the client’s and project requirements. Client’s points of views were

very clear, understandable that helped a lot to set the achievable milestones.

Project ‘C’ had also practiced it and defined processes for the smooth progress of
the project. Client’s non cooperative behavior did not allow this approach to grow
further. Inspite of critical problems, the project manager had successfully completed

about 80% work of the project.

The client’s perspective approach proved to be very helpful in the smooth
progress of the project. In project ‘B’, 80% light weight processes were defined, got
matured, established and succeeded based on this approach. While in project ‘C’ it

was only 50% - 60% improvement.

6.8.2 Requirement Management Process

The requirement management process of project ‘B’ was consisted of requirement
gathering and tracking, updating requirement, modifications, and converting them into
achievable tasks processes. In project ‘B’ the process was different as it was consisted

of only requirement gathering, tracking, documentation and assignment.

In either way, such processes in both projects got matured and helped a lot in the
overall progress and performance of the project and team. More than 248
requirements in project ‘B’ and more than 615 requirements in project ‘C’ were
successfully managed and completed. The processes to keep track of the requirements
and backlog tasks were successfully defined, matured and improved using through

client’s perspective, interaction & coordination, and process tailoring approaches.
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6.8.3 Communication, Interaction and Coordination

The communication, interaction and coordination processes being the back bone of
agile based projects were specifically addressed during the case study. In project ‘B’ 2
communication channels among 3 roles at client side and project team were
successfully developed and managed. In project ‘D’ 3 effective communication
channels were defined and maintained among the 2 roles of client side and project
team. The processes defined for communication, interaction and coordination
remained in use with modifications as required in both projects throughout. They

helped a lot in bridging geographical distances between the client and team members.

6.8.4 Resource Management

The team members are considered as the resources of the project other. Clients in both
of the projects were concerned about the proper and full utilization of resources.

In both projects, resource allocation, their effort distribution and tasks allocation
processes were defined with the consent of the client. Any change in the resources
was always made by the approval of the client. Both in project ‘B’ and ‘C’ all the
resources were putting 100% effort in the project. Only the effort of the project
manager was distributed that was 50% on project ‘B’. A few hidden resources were
also added to the projects about which client was unaware. Those resources after

training, at suitable time were added properly in the team after the client’s approval.

On the part of resource management, 90% - 95% improvement was observed in
both projects. The light weight processes and activities were defined to manage the
resources in both projects. The clients of both projects were completely satisfied with
the management of the resources, their utilization and resources. Moreover, resource
leveling was also performed in order to manage the work load that improved the

performance of the team members and progress of the project.
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6.8.5 Project Management

The real applications and advantages of the framework were observed in the processes
of project management. The framework generated very light weight processes to
manage both of the projects.

Each state of the project was well managed with effective project management.
Though there were flaws in the project ‘C’ but project management was improved too
much. Particularly, during hang up, the micro practices were adopted to find quick
solutions in short timings. Project ‘C’ had brought improvements in the project
management but could not be sustained. Project ‘B’ on the other hand was proved to

be one of the best managed projects. The client had trust in the project manager.

The framework is actually a short and quick solution for the project managers to
manage their projects through effective, short and quick techniques. During analysis it
has been observed that the framework actually supports the project management work
and provides the project managers a light weight approach to manage their projects.

6.9 Cross Case Analysis

The cross case analysis of all the projects has been made to compare the findings of
both case studies. The results of the comparison will be helpful in understanding the
findings of the case study.

The cases have been partitioned into three main groups based on the units of case

study. Similarities and difference in each case have been examined. This analysis has
made easy the understanding of the response of each project to the framework.
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Table 6.12 Cross Case Analysis

Project Team

Structure Hierarchical Hierarchical Hierarchical Hierarchical

Location Centralized Centralized Distributed Centralized

No. of People 12 8 6 3

Level of Expertise Medium to High Medium Medium to High Medium

Experience 2-5+ years 1-3+ years 2-3+ years 1+ years

Project’s Client

Location Offshore, Offshore Offshore Offshore
Visiting

Expertise Medium Low High High

Attitude Aggressive Positive Normal Uncertain
Positive

Behavior Cooperative Very Non cooperative Cooperative

Cooperative
Response Good Good Normal Good
Project

Size Large Medium Small - Medium Small

Type Web based Web based Web based We based

Domain Legal financial Multiple chat | Social networking | Facebook
documents application

Process Model Agile Agile Agile Agile

Processes Normal Good Normal Good

Type of Centralized Centralized Distributed Distributed

Development

Product High Medium Low — Medium Low

Complexity

Problems High Low — High Low — High Low

Complexity
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The numbers of team members in each project were different. The difference of
the team members directly had no impact on the performance of the framework. The
numbers of the team members were according to the scope, size and complexity of the
project. As shown in Table 6.12, project ‘A’ was the large and most complex project
as compared to other projects. It had the highest number of team members i.e. 12. The
projects ‘B’, ‘C’ and ‘D’ had 8, 6, and 3 members respectively. Project ‘B’ was a
medium size project, while project ‘C” was likely to be medium and project ‘D’ was a

small project.

The product and problem complexity of project ‘B’ was also greater than the
project ‘C’, and ‘D’. The level of expertise and experience of the team members of
projects ‘A’ and ‘C’ were also greater than ‘B’. Inspite of these facts, project ‘A’ and
‘C’ having better resource pool than project ‘B’, the project ‘A’ and ‘B’ had resolved
the problems, completed all the requirements and were completed successfully while
project ‘C’ could not. The support of the framework to both of the projects ‘A’ and
‘B’ was very good as compared to the project ‘C’. The complexity of the problems in
the project ‘C’ was also low as compared to the other projects. The resources were as
good as in project ‘A’ but better than ‘B’. Despite these facts, the project could get
advantage of the framework to some extent which was not enough for the good
progress of the project and performance of the team members.

These facts show that the characteristics of the team members alone are not
enough for the progress of the project. The teams in all the projects were good with
slight differences, but other factors were also involved.

Moreover, the development work of project ‘C’ was distributed. As discussed in
previous sections, there was another team at the client side for in house development
and management of the some other components of the application. Both teams could

not understand each other and the work was greatly affected. Unlike project ‘A’ and
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‘B’, the client’s perspective was not clear in the project that provided partial support
to the framework. It was realized that for the distributed development environments,
the client’s perspective is very important to understand and bridges the gap between

the teams.

The client’s perspective was fully met in both projects ‘A’ and ‘B’. The clients in
all the projects were offshore. Only the client of project ‘A’ was used to visit the team
during the days of final releases for completion of work well in time. For this purpose,
to keep the whole team highly motivated and creating good working environment, he
was used to give them incentives and rewards such as financial, and recreational in
the form of dinners, tours etc. Though he showed aggressive but positive attitude at
some points but in general was a cooperative person. Due to these factors the
framework fully supported the project and played a role in its success. While the
client of project ‘B’ was good and more cooperative with positive attitude than project
‘A’ and ‘C’. Due to the cooperative and positive attitudes of clients in both project
‘A’ and ‘B’, the full support of the framework could be possible. This was lacking in
project ‘C’.

The limited study of project ‘D’ was made only for the structure and interaction
overview of the client. This was a small project with only three team members
including project manager. The experience of the team members was 1 — 2 years only.
The project was being developed at two geographically distributed locations. The
client was doing the coding itself and developers at the offshore team. This was a
simple project with few problems. The client’s attitude was quite uncertain but
cooperative. His response to the team on certain problems and issues was quite good
and quick. Unlike other projects ‘A’, ‘B’ and ‘C’, the processes in this project were
quite different. The communication with the client was the most frequent as compared
to others which many times in a day. The client’s uncertain mood or attitude was

sometimes the problem for the team; otherwise it had no big problems.

The analysis showed that the framework supported all the projects. Though

support to the project ‘C’ was not same as in other projects, but it was found that the
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existing support helped the project manager more than enough as per condition of the

project.

It also concluded that client’s perspective plays an important role in the overall

software project development and management. The framework for the first time has

provided a deep insight into and guidelines to this aspect.

6.10 Common Findings of Case Study | & 1l

The observations, discussions and analysis of both case studies found that in small

and medium sized software development companies following agile based

methodologies:

Vi.

Vil.

viil.

The role of client is the most important success factor in agile based projects
in small and medium sized software development companies.

Client is mainly concerned with the project resources, communication and
interaction, and requirement management.

Client’s perspective is very important and necessary to understand and
maintain through the project lifecycle to achieve client’s satisfaction and for
project success.

The execution flow, progress and behavior of the projects are greatly affected
and determined by client factors, and problems faced by these projects.

The projects respond variably to these factors and pass through various states
during their lives.

Process tailoring of three key process areas such as resource management,
communication, interaction and coordination, and requirement management
generates lightweight processes for these companies.

Tailoring these three key process areas when project is in a particular state is
an effective and realistic tailoring approach.

The agile based processes and activities tailored based on client’s perspective
factor are more effective and address the software development processes

issues in these companies.
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6.11 Findings of Questionnaire Method

The questionnaire has been prepared based on the findings of the case study as
presented in section 6.10 as well as based on the components of the process tailoring
framework. The questionnaire has been prepared in accordance with the case study
analysis and has been made consistent with the case study findings. Similarly as the
case study has been performed according to the main components of the framework,

the questionnaire has been prepared based on the same pattern of case study.

The questions have been divided into three main sections according to the main
components of the framework such as client’s perspective, project states and process
tailoring. The survey has been conducted in small and medium sized software
development companies in order to provide support to the framework and case study

findings.

6.11.1 Data Collection

Data has been collected using a structured questionnaire consisting of 39 questions
out of which 5 questions belonged to demographic information. The questions of
client’s perspective are related to the importance, satisfaction and preferences of client
as well as key processes on which client is mostly concerned in agile based
development. The questions related to the project states have been described in terms
of behavior and response of the project to various factors. The questions of process
tailoring are comprised of process tailoring activities as well as tailoring scales. The
five point Likert scale [27] ranging from 1 = Strongly Disagree, 2 = Disagree, to 5 =
Strongly Agree has been used in feedback and response analysis.

The questionnaire was sent to various small and medium sized software
development companies as well as posted on different online forums of project
managers, software developers, software development projects, and project

management.
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6.11.2 Response Analysis

Out of 143 total responses received, 103 complete responses have been selected for
further analysis. [228], [229], [230], [231] have considered 100 sample size enough
for the analysis whereas minimum sample sizes such as 42, 59 as well as less than 100
have also been reported by [232], [27] and [233]. The details of the demographic data
have been presented in Appendix H. All the responses represent the small and
medium software development companies operating in different countries such as
Malaysia, UK, UAE, Pakistan, China, Austria, and India. A large number of
companies in these countries consist of small and medium sized software
development companies. Due to their growing environments, these companies in

these countries follow similar kind of practices.

The maximum numbers of respondents were senior persons belonging to software
engineers group (38.8% & 26.2%) and project management group (13.6% & 11.7%)
respectively. The response shows that project management professionals being busy
in their projects showed less interest in giving feedback on the questionnaires. This
has been realized as the general attitude of industry professionals towards the
academic research works. The experience of the respondents has been categorized

into four groups according to the number of years.

The majority of the respondents i.e. 52.4% have more than 5 years and less than
10 years of experience which is more than half of all the respondents. Overall
majority of the respondents have 1 — 10 years of experience. The higher numbers of
responses from more experienced persons show that the findings of the survey are
more reliable and accurate. All the respondents belonged to various small and

medium sized software development companies following agile based methodologies.

Demographic data as presented in Appendix H shows that software engineers and
project management professionals particularly the senior people having upto 10 years
of experience working in small and medium sized software development companies
following agile based methodologies have actively participated in the survey and have
provided valuable information on the process tailoring practices in their respective

companies.
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6.11.3 Empirical Findings

The empirical results of the analysis have been presented in Table 6.13 which shows
the mean values of each main dimension of the questionnaire whereas dimensions
represent the components of the framework. The mean scores above the midpoint i.e.
3 on 5 point Likert scale [27] shows that framework of software process tailoring is

fully applicable in small and medium sized software development companies.

The cronbach alpha coefficient of the overall data which has the value of 0.869
shows high reliability and consistency of results. Nonetheless, there actually has not
been defined lower limit of this value but the coefficient value more closer to 1 has
been considered good and acceptable for more internal consistency [234]. As cited by
[234], [235] has considered 0.7 cronbach alpha coefficient as an acceptable value for
reliability and consistency of data. However, all the three components have the

cronbach alphas greater than 0.7 as shown in Table 6.13.

Table 6.13 Quantitative Results of Main Components

Component Item Mean | Cronbach Alpha
Client Client’s Perspective | 3.63 | 0.7228
Project Project States 3.66 | 0.7025
Process Tailoring | Tailoring schema 3.78 | 0.8179

The 3.63 mean value of client’s perspective shows that client’s perspective has
been considered as an important factor affecting the software development processes
in small and medium sized software development companies following agile based
methodologies. Related to client’s perspective the mean values of client’s satisfaction
and client’s preferred processes (key process areas) in agile based environments of
such companies have been calculated as 3.88 and 3.80 respectively as shown in Table
6.14.
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Table 6.14 Sub-components Results

Item Focus Mean

Client’s Perspective | Client’s Response/Satisfaction 3.88

Key Process Areas 3.80
(Resource Management, Communication,
Requirement Management

Tailoring Schema Moderate tailoring 3.42
Scale Maximum tailoring 3.25
Minimum tailoring 3.95

Specific tailoring (for two types of operations) 3.68 & 3.72

It shows that client’s satisfaction has been considered very important in such
companies and has been regarded as an important measure of client’s perspective.
Whereas, resource management, communication and requirement management have
been found as the key process areas on which client is mostly concerned in such small

and medium sized software development companies.

Similarly, above average mean values of 3.66 and 3.78 of project states and
tailoring schema respectively as shown in Table 6.13 have also supported these two
components as an important part of the framework. As shown in Table 6.14, the high
mean values of 3.42, 3.25 and 3.95 supports that moderate, maximum and minimum
process tailoring activities should be performed during the project lifecycle with
respect to the state of the project whereas, the high mean values of 3.68 and 3.72 also
shows that only specific tailoring activities should be performed when project is about
to complete and close. These maximum, minimum, moderate and specific tailoring

operations have been explained further in following section 6.12.

Therefore, all the above average means support the validity of the components of
the framework as identified and validated in qualitative part such that in small and
medium sized software development companies following agile based methodologies
key software development processes should be tailored based on the client’s

perspective with respect to the particular state of the project.
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The findings of both qualitative and quantitative studies validate the process
tailoring framework and schema. Further results of quantitative survey in relation to

the qualitative findings have been discussed in chapter 7 of results and discussions.

6.12 Process Tailoring Scales

Based on the findings of both qualitative and quantitative analysis of the tailoring
framework, the process tailoring scales have been derived as shown in Table 6.15.
The scales as shown in Table 6.15 describes that how much process tailoring should
be performed during each state of the project.

Table 6.15 Process Tailoring Scales

Scale /State | Take off Running Landing Hang up
Pre- | Take | Running Post | Landing | Post | Crawling | Swing Pre-
take | off running landing running
off

Minimum

Moderate

Maximum

Specific

These scales have been derived on the basis of number of tailoring activities or
operations performed during each state of the project during case study analysis as
presented in chapter 5 and 6, and supporting quantitative results as shown in Table
6.14. On the basis of these results, process tailoring scales have been defined as

follows:

a) Minimum

Refers to the minimum or least number of tailoring operations performed during a

project state or sub-state.
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b) Moderate

Refers to neither least number of tailoring operations nor highest number of

operations performed during a project state or sub-state.

¢) Maximum

Refers to the highest number of tailoring operation performed during a project state or

sub-state.

d) Specific

Refers to the particular tailoring operations performed only during specific project

state or sub-state.

Takeoff is an initial state of the project when project is at early stage with less
number of processes which are maturing gradually then minimum or moderate levels

of process tailoring should have been considered with respect to the sub-states.

Running state is the proper development state of the project. A few early iterations
have been completed and released and processes have has been matured enough to be
tailored. Therefore, maximum process tailoring should have been performed.
However, during post running state when project and processes are stable, the process
tailoring should be minimum in order to avoid any problem caused by process
manipulation/tailoring that may create instability in processes or projects.

Landing is the last or completion state of the project when no more new
functionalities are implemented and only remaining works are completed. Therefore,
minimum process tailoring should be performed because most of the processes have
has been closed and later during post landing sub-state only specific tailoring
operations should have been performed such as shrink and wrap up according to their

definitions and suitability for this state.
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Hang up is the problem state of the project which decides the future of the project.
Maximum measures are taken during this state therefore, maximum process tailoring
should be done to resolve the problems when project is in crawling or swing sub-
states, and during recovery (pre-running) moderate process tailoring is considered
because of not disturbing the tailored processes that have resolved the problems and

recovered the project from hang up state.

Based on the tailoring activities performed and tailoring scales as shown in Table
6.15, a process tailoring schema has been defined which recommends the tailoring
operations to be performed for each key process area with respect to each state of the

project as shown in Table 6.16.

6.13 Process Tailoring Schema

The process tailoring schema has been derived based on the process tailoring
activities performed during case studies findings shown in Tables 5.7, 5.8 and 6.9 to
6.11 and quantitative results presented in chapter 6. The process tailoring schema has

been presented in Appendix J.

The procerss tailoring schema maps the project states with the key process area
and recommmends that which tailoring operatons should be performed for each key
process when project is in a particular state. The takeoff sub-state has been tailored
alongwith running state. As at pre-takeoff sub-state, the project is new and just
beginning therefore, processes are started to add or adopt at this level. Therefore,
among all other tailoring operations only add tailoring operation is peroformed. When
processes have has been added, later on during takeoff sub-state further tailoring
operations can be peroformed. It is possible that the tailoring operation performed at
one state or sub-state may or may not be performed again at the next state. The same
scenario happened at takeoff sub-state and running state. In such sccenarios overall
tailoring activities have been peroformed during each state instead of separate

tailoring during each sub-state.
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For example, adding an activity during runnning sub-state, deleting that activity
during post-running sub-state and again adding the same activitiy during post-running
sub-state had been found during the case study and most likely was an overhead of the
process tailoring in terms of resource utilization and time consumption. Though this
scenario is not neglectable and may exist but to keep the tailoring proces more simple
and lightweight overall process tailoring has been performed for each state as shown

in process tailoring schema in Appendix J.

6.13.1 Tailoring During Takeoff State

The tailoring schema sugggests that when project is in takeoff state, only add tailoring
operations should be performed for each of the three key processes. The project is just
in its initial stage therefore, process and activities have to be added only, no processes
exist to be deleted or modified. Later during takeoff sub-state processes have has been
added and can be tailored. Therefore, tailoring for takeoff sub-state has been

performed in association with runnning state.

6.13.2 Tailoring During Running State

The schema shows overall tailoring operations performed during takeoff sub-state and
running state. When project is in initial running sub-state then add, delete/skip, and
modify tailoring operations should be performed for each of the key process areas.
When processes and project gets matured during post running sub-state, it is not
required to manipulate or tailor the processes unnecessarily. Only a few tailoring
operations such as split & select and merge should be performed during running sub-
state only. Tailoring processes or activities during post running sub-state when
projects are fully matured and stable may create problems and cause instability in
their progress. Therefore, tailoring during post-running sub-state is not recommended
and should be need based only. Process tailoring schema as presented in Appendix J
shows this scheme and suggests tailoring operations that should be performed to tailor

the three key processes with respect to the running state of the project.
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6.13.3 Tailoring During Landing State

During landing state when projects are going to complete and close, only specific
tailoring operation should be performed. At this stage, existing processes have been
closed, lengthy and complex, and unrequired processes are winded up and deleted.
Number of activities of complex and large processes are tend to reomve. Only specific
tailoring operations are performed with the view that project is being closed and no
excessive or normal process tailoring is required at this stage. Process tailoring
schema in Appendix J shows the specific tailoring operations performed during

landing state.

6.13.4 Tailoring During Hang up State

As described earlier, Hang up is the state when project faces problems and sometimes
its progress is in danger and in most sewere cases projects may be closed without
completion. Therefore, to overcome the problems, resolve the problems and
recovering the project from this state, maximum process tailoring should be
performed so that in either way project should be recovered. During pre-running sub-
state when project is again resuming its progress after getting recovered from the
problems then except basic tailoring operations such as add, delete or modify not
other operation should be performed. Basic tailoring should be performed as required
and project should let be more stable and smooth. Process tailoring schema table as
shown in Appendix J shows the tailoring operation that should be performed during

hang up state for each key process area.

The process tailoring schema provides complete guidelines on how process
tailoring should be performed, which operations should be performed and when those
operations should be performed. The tailring schema generates the lightweight set of
processes and activities for small and medium sized companies according to the agile

based methodologies.
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6.14 Process Tailoring Framework Guidelines

The process tailoring framework as shown in Fig. 4.19 in chapter 4 has been validated
through case study of real projects and questionnaire method. The questionnaire
method has been conducted after the completion of the case study because of the fact
that questions in the questionnaire are based on the findings of the case study and
working on the framework components. This approach has been adopted to find more
authentic results and support to the framework from both methods. The detailed
results, their comparisons and explanations have been presented in chapter 5 and 6.

The specific stepwise process tailoring guidelines of the validated process

tailoring framework as shown in Fig. 4.19 have been presented in Fig. 6.4.
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Fig. 6.4 Stepwise Framework Guidelines for Process Tailoring
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The guidelines as shown in Fig. 6.4 describes that to tailor a software

development process, following steps would have been followed:

1. Understand the client’s perspective, the expectations and requirements of the
client.

2. Determine which key process is required to be tailored based on the
requirements of the project or client.

3. Find the current state of the project.

4. With respect to the project state, select the tailoring scale.

5. Apply the tailoring operations and tailor the process with respect to the state of

the project according to the requirements of the project and client.

The details on understanding client’s perspective, determining key processes,
finding the project state and performing tailoring have been presented in chapter 5 and
6. The process tailoring schema as shown in Appendix L also provides hands on
guidelines on performing process tailoring. Fig. 6.4 only presents simplified steps to
perform process tailoring. As shown in Fig. 4.19, the validated framework is a
fundamental framework to tailor a software development process that can be further

inherited and extended. Further models and components can be derived from it.

6.15 Summary

The findings of case study-11 have been found similar to case study-1 as presented in
section 5.6. The basic difference between both case studies is in the number of
projects. The case study-1 has been performed on a single project, whereas two
projects have been analyzed in case study-II. Though a part of project ‘C’ has been
discussed in case study-1 due to relevance with project ‘A’ but its detailed analysis has

been presented in case study-II.

In project ‘B’ the client’s perspective was fully met due to which process tailoring
performed in this project brought positive improvements in the project and project
was successfully completed. On the other hand, in project ‘C’ though client’s
perspective was understood but could not be met due to his unsupportive and non
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cooperative behavior. In such circumstances, the process tailoring could not bring
positive improvements in the project and processes required by the software
development team could not be derived and implemented in project ‘C’. Due to non
cooperative behavior of client, the project had been closed in a mutual decision.

Unlike project ‘B’, project ‘C’ spent much of its life in hang up state.

The findings of case study-11 also support the findings of case study-I such that
process tailoring should be performed based on the client’s perspective in small and
medium sized companies. The findings also support that only three key processes on
which agile methodologies are based should be tailored according to the respective
state of the project. Similar findings of case study-1 have been presented in section
5.6.

The quantitative results as presented in section 6.11 completely support the
findings of case study-1 & Il. The above average high mean values of all framework
components validate the process tailoring framework and results of both case studies.
Both of the process tailoring scales and process tailoring schema as shown in
Appendix J which have been defined based on the case study findings and
quantitative results truly describes that when, how and how much process tailoring
should be performed. The tailoring schema provides a complete guideline on which
process tailoring operations should be performed to tailor each of the key processes

when project is in a particular state.

The process tailoring schema provides guidelines to the project managers of small
and medium sized companies on how effectively they can tailor the processes
according to their requirements. The quantitative results in relevance to case study
findings validates the process tailoring framework and support the applicability of
framework to the agile based projects in small and medium sized software

development companies.
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CHAPTER 7

RESULTS AND DISCUSSION

Overview

This chapter summarizes the results of the present study, compares the results of both
qualitative and quantitative methods and presents a detailed discussion. It also finds
the answers of the research questions presented in chapter 1. Furthermore, it conforms
the results to the principles of agile manifesto and lastly, presents a comparison of

framework with an existing work on software process tailoring.

7.1. Results in Software Engineering

Research produces new knowledge which is interpreted through particular results
[99]. The results in software engineering research are expressed in various ways. The
result may be a particular technique of software development, general findings about
a model, a solution to some problem or outcome of the analysis of some phenomena
expressed through clear chain of evidences based on experience or systematic analysis
[99]. The chain of evidence enables a reader to derive the results and conclusions
following the analysis of data which is carried out in parallel with the data collection
[156]. Similar to the nature of the problems in software engineering research,
qualitative results often are considered very difficult to summarize and express being

considered as “softer” or “fuzzier” as compared to the quantitative findings [160].

The qualitative results are more authentic portraying the real phenomena,
scenarios and practices of software development. Qualitative data increases the
validity and confidence in results derived by applying multiple analysis techniques on

collected large amount of diversified data containing rich information [160].
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This chapter summarizes the results of case study comparing them with the
quantitative results and presents a detailed discussion. The results have been divided
into three sections according to the process tailoring framework and have been
elaborated in terms of answers of the research questions as described in chapter 1.

7.2. Client’s Perspective as Critical Factor in Small and Medium Sized

Companies

The case study results as shown in Table 7.1 and quantitative results presented in the
following sections addresses the RQ2 and RQ3 research questions as described in

section 1.6 in chapter 1.
The results related to the critical factors such as client and client’s perspective in

software development projects based on the case study have been summarized in
Table 7.1.

Table 7.1 Client’s Perspective Summary of Results

Project
Results of the Study
A B C D
Composite Structure 2 3 4 +1 team 2
(No. of Roles)
Interaction Overview Model 1.6 1 2.2 25
(Avg. No. of Interactions per
day within each pair of roles)
Client’s Perspective Understood | Understood | Not fully achieved.
and and Client not fully

Achieved, Achieved, satisfied
Satisfied Satisfied

client client
N/A
Project Success Successful | Successful | Not really
Team Performance Satisfactory | Satisfactory | successful
Project Completion Completed | Completed | Not satisfactory
Closed before
completion.

N/A — Not Applicable
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The results show that client’s perspective throughout all the three projects was
successfully achieved. The existence of various roles of client in all the projects show
client as a composite entity which may contain more than one role in a project. The
average number of interactions among different roles of the client and offshore team
ranges from 1 — 3 per day. The clients in projects ‘A’ and ‘B’ were found satisfied
with the performance of the team and progress of the project. However, the client of
project ‘C’ was not that much satisfied as discussed earlier because his own attitude
could not let him be satisfied with the performance of the project team throughout the
project. However, the client’s perspective in project ‘C’ was also understood but not
as much as in project ‘A’ and ‘B’. Infact the non-cooperative attitude of client was

itself a hindrance in accomplishing client’s perspective in project ‘C’.

The high mean value of 3.88 as shown in Table 6.14 in chapter 6 also verifies that
client’s satisfactory response is very important in projects following agile based
methodologies in small and medium sized software development companies.
Similarly in another study on agile based development, the mean value related to the
satisfaction level of stakeholders having client as one of them with respect to the
project outcome have been reported as 3.65 [27]. The results of present study have
been found better than the former because of the participants of the survey who
belong to the senior people in development team and management group who directly
interact with the client, and secondly the former study is based on South African
companies while present study is not confined to any specific country and specifically

focuses on small and medium sized companies.

The findings show that client’s perspective and satisfaction have been considered
very important in projects running in small and medium sized software development
companies following agile based methodologies whereas, the satisfaction of client can
be achieved through understanding and maintaining client’s perspective, and
achieving his/her requirements and satisfaction itself [111] throughout the project.
Client satisfaction is very important for the software development companies because
it greatly affect their future business and clientage [31]. In general, agile based
development positively affects the progress of the project and satisfaction level [27].
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7.2.1. Quantitative Findings on Client’s Perspective as Success Factor

Table 7.2 shows the descriptive results [173] of questionnaire method on response of
client related to the project success, team performance, and project completion. The
quantitative analysis has also found satisfaction of client very important in terms of
achieving and maintaining client’s perspective for the success of the projects. The
mean scores above the average or midpoint value of 3 at 5 point scale [27] shows full
support to the qualitative findings as shown in Table 7.2 whereas, the standard
deviation shows the spread of data or distance from mean value. The number of
diversified respondents may increase the value of standard deviation such as in the
present analysis the respondents belonged to four major categories of industry
practitioners as shown in Appendix G. The difference of opinion in such a case may
increase the data spread across the mean value but it cannot be negative. Appendix |
shows the list of questions that have been grouped here according to their relevance to

the qualitative analysis of various cases.

Table 7.2 Client’s Response Assessment

Client satisfaction Mean | Std. Dev.
Project Success (Q8) 4.40 | 0.9429
Team Performance (Q9) | 3.99 | 0.9235
Project completion (Q10) | 3.24 | 1.0238

As shown in Table 7.2, the high mean value 4.40 shows that satisfaction of client
leads to the success of the project. Whereas, the above average high mean values of
3.99 and 3.24 supports that performance of software development team is an
important factor in achieving client’s satisfaction which is ultimately necessary for the

completion of the project.

The results as discussed earlier and also as summarized in Table 7.2 show that
client’s satisfaction in small and medium sized software development companies has
been considered very important factor for the success of the project and team
performance such that most likely projects tend to close due to the dissatisfaction of

client. Client’s satisfaction is very important in software development projects
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running in small and medium sized software development companies following agile
based methodologies, and is an important element of client’s perspective. It shows
that client has been considered as an important factor in software development

projects running in small and medium sized software development companies.

Table 7.3 Client Factor Assessment

Client Mean | Std. Dev.
Influence & Importance (Q6) 420 | 1.0324
Critical & Decisive (Q7) 4.16 | 0.8255
Priorities & Expectations (Q16) 3.99 | 0.8459
Processes & Work Completion (Q13) | 3.81 | 0.8524

Table 7.3 shows the role of client factor in overall software development process.
The high mean values of 4.20 and 4.16 show that client is an influential, critical and
decisive factor in projects running in small and medium sized software development
companies. The expectations and priorities of the client are always given preference
as supported by 3.99 mean value whereas, the value 3.81 shows that client is more
interested in completion of its work instead of processes. These results show that
majority of the industry practitioners agree that client in small and medium sized
software development companies following agile based methodologies is an

important factor and its requirements are given preference over processes.

Despite this fact, the processes have been found necessary for the software
development projects as well as for the client’s satisfaction. Slightly above average
mean values of 2.68 and 2.89 as shown in Table 7.4 describes that more than 50%
industry practitioners also do not consider processes important for satisfaction of

client who is mostly interested in working code completion.

Table 7.4 Client-Process Assessment

Client — Process Mean | Std. Dev.
Interest in Process/Working Code (Q14) | 2.68 | 1.0592
Satisfaction & Happiness (Q15) 2.89 | 1.0928
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In addition, client’s perspective has also been considered necessary for the success
of the projects as well as for the satisfaction of the client with high mean value of 3.85
as shown in Table 7.5. The mean value of 2.02 shows that less number of the
respondents have disagreed that client’s perspective is not necessary for the success of

the project.

Table 7.5 Client’s Perspective Assessment

Client’s Perspective Mean | Std. Dev.
Project Success (Q12) 2.02 | 1.1374
Client’s Satisfaction (Q11) | 3.85 | 1.0233
Project Risks (Q17) 3.97 | 0.9015

Furthermore, the very high mean value of 3.97 shows that majority of the industry
professionals agree that a number of issues and risks in software development projects

are associated with the lack of understanding of client’s perspective.

These results show that overall satisfaction of client from the growth and
development perspective of the software development project is very important for
the success of the project. The satisfaction of client is achieved when client’s

perspective is met throughout the project development.

7.3. Key Processes for Software Development Process Tailoring

The communication, resources management and requirement management processes
have been found as the key processes in small and medium sized software
development companies following agile based methodologies. The client in these
companies remains mostly concerned with these processes throughout the project
lifecycle. As shown in Table 7.6 the high mean values of 4.02 show that majority of
the industry professionals consider communication, interaction and coordination,
resource allocations and requirement management processes as the key process areas
in which process tailoring needs to be performed because of importance of these areas
from client’s perspective. The value of 3.58 as shown in Table 7.6 also supports this

fact.
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Table 7.6 Key Processes in Process Tailoring

Client — Key Processes Mean | Std. Dev.

Requirement Management, Communication 4,02 | 0.8281

& Resource Management (Q18)

Concern with Key process areas in agile (Q19) | 3.58 | 0.7608

The result of both qualitative and quantitative analysis show that client is a critical
factor in software development projects running in small and medium sized software
development companies following agile based methodologies. The project success
depends on the satisfaction of client in these companies which is ultimately dependent
on the understanding and maintaining client’s perspective throughout the project

lifecycle in these companies.

The results show that highly experienced industry practitioners accept and agree
with the importance of client’s perspective in projects following agile processes in
these companies. Therefore, client’s perspective and the key processes areas are the
two most important elements of software development processes in these companies.
Therefore, tailoring of these key processes based on client’s perspective is more
effective process tailoring procedure in small and medium size software development

companies.

The results as discussed in section 7.2 finds the answers of research questions
RQ2 and RQ3 as described in chapter 1 whereas, both sections 7.2 and 7.3 partially
addresses the RQ1 by identifying the factors that provide basis for process tailoring in
small and medium size software development companies. The research question RQ1
is completely answered through the results and discussion presented in section 7.3 and
7.4,

7.4. Behavior of Software Projects in Small and Medium Sized Companies

In order to tailor a software development process in small and medium sized software
development companies, it is important to understand the behavior and growth of

software development projects in these companies. This section finds the answer of
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the research question RQ4 and RQ1. The results of qualitative study on project

behavior and behavioral states in context of problem classes have been summarized in

Table 7.7.

Table 7.7 Project Behavioral States Summary of Results
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The results as presented in Table 7.7 show that number of performance minor
class problems are 6, 4, and 5 respectively in project A, B, and C which is higher than

other problem classes in the same projects.
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On contrary, the management critical class problems were mostly in the range of
medium to high impact and progress limiter were mostly of high impact. Unlike
project ‘C’, performance minor problems in both project ‘A’ and ‘B’ were mostly in
the low impact range. The high impact of performance minor problems converted
these into progress-limiter that led to instability in project ‘C’. The impact of
management critical and progress limiter problems was higher only in project ‘A’ and
‘C’. Fig. 7.1 shows the existence of number of problems of each problem class in

project A, B, and C.

O Performance Minor

B Management Critical
O Progress Limiter

Number of Problems

A B C

Projects

Fig. 7.1 Problem Class Existence in Each Project

As shown in the Fig. 7.1, the project ‘A’ had the highest number of problems. The
progress-limiter class problems in both project ‘A’ and ‘C’ were same, but unlike
project ‘C’, client’s perspective in project ‘A’ was fully met, therefore it successfully
resolved all the problems and issues. Fig. 7.1 also highlights two interesting facts

about client’s perspective such as:
i.  Client’s perspective helps in resolving the problems and issues in the project.

ii.  Client’s perspective helps avoiding or saving the project from problems and
issues.
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Both scenarios were present in project ‘B’. The client was satisfied with the
performance and progress of the team so despite the problems, the project’s progress
was smooth and good. Progress limiter class problems in all the projects were very
few as compared to other problems as shown in Fig. 7.1. The client’s perspective
proved to be very helpful and supportive in resolving the problems and bringing

stability in the projects.

7.4.1. Flow and Behavior of Software Project States

Table 7.7 summarizes the duration of Takeoff, Running, Hang up and Landing states
in each of the project A, B, and C. Fig. 7.2 shows the comparison of the durations of

each state in all the projects.
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Fig.7.2 Duration of Project States in Each Project

All the projects spent more than 5 months in running state as shown in Fig. 7.2,
The hang up state in both of the projects ‘A’ and ‘B’ was longer than that of project
‘C’, but client’s perspective helped both projects to recover from the hang up state as

opposed to project ‘C” where client was not that much supportive. The minimum time
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of a project in a particular state is 9 days that project ‘C’ spent during landing state as
well as takeoff state that was comprised of only half of the month as shown in Fig.
7.2. Fig. 7.2 also shows that hang up states in both projects ‘A’ and ‘C’ started shortly
after running state had started. Each project entered into a hang up state at least once
in its life. All these states do exist in all types of projects separately, in parallel or

overlapping with other states.

7.4.2. Quantitative Findings on Problem Existence and Project States

As discussed in previous sections on qualitative findings that all the projects face
problems throughout their life. As shown in Table 7.8, the mean value of 3.81 shows
that all the projects face problems during their lifecycle. Majority of the industry
professionals believes that all the projects pass through these problems throughout

their lives.

The states of the project are determined by response of the project to these
problems and key processes. As shown in Table 7.8, the mean value of 3.80 describes
the strong relationship between a state of the project, and problem classes and key

processes.
Table 7.8 Problem Existence Assessment
Problem Existence Mean | Std. Dev.
Project — Ideally No Problem Exist (Q20) 3.81 | 1.1551
Project States — Response to Problems, Key Processes (Q26) 3.80 | 0.8558
Project States — Different Behavior & Response of projects (Q27) | 3.71 | 0.7749

The duration of a state varies from project to project and can be measured with
great difficulty based on an extensive study of a large number of diversified projects.
The duration of a particular state depends on the scenarios, problems, issues, behavior
and response of project to the key processes as well as client’s perspective as evident

by high mean value of 3.71 as shown in Table 7.8.

As presented in Table 7.9, the high mean value 4.00 shows that due to the severe
problems such as progress limiter class problems, the progress of the project gets
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affected and can be slowed down (crawling sub-state). A project may continue
(performance minor/management critical problems) as in running state, and either can
be terminated by the client due to severe problems (progress limiter) as in hang up
state or may recover from it (pre-running / running states) and complete its life
(landing state). The mean values 3.73 and 3.17 as shown in Table 7.9 support this

behavior of the project states and their existence.

Table 7.9 Project States and Response Assessment

Project States Mean | Std. Dev.
Progress Hindrance (Q21) | 4.00 | 0.7921
Project Termination (Q22) | 3.17 | 1.0703
Project Success (Q23) 3.73 |0.8188
Early phase (Q24) 3.38 | 0.8869

The mean value of 3.38 as shown in Table 7.9 finds that majority of the problems
are faced by the projects during running state after completing few early milestones

(takeoff state) of the project.

The high mean values show that industry practitioners also support that a software
development project passes through takeoff, running, landing and hang up states till
its completion such that it may complete its life successfully or may be closed before
completion. Furthermore, the quantitative analysis fully supports the findings of the
qualitative part.

The results of both qualitative and quantitative part show that project states exist
in all software development projects whereas, hang up state may exist more than once
in a project. The results further verify that all the states of software projects as shown
in Fig. 4.13 were present in all the projects and thus validate the project states meta-

model.

Furthermore, it shows that the project where client’s perspective was met could
have resolved their minor and major problems successfully as compared to those

where client’s perspective could not be achieved upto the expectations irrespective of
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the reason such as project ‘C’. Both project ‘A’ and ‘B’ who resolved their issues and
problems by successfully understanding of the client’s perspective completed their
lives as compared to project ‘C’ in which project was closed before completion
because of the problems and not achieving the client’s perspective. This shows that
project’s behavior and growth is associated with the problems and issues present and

understanding client’s perspective.

The results as discussed in this section address the research question RQ4 (see
section 1.6) by analyzing and discussing the behavior of software development
projects with respect to the problem classes and client’s perspective factors. Both
client’s perspective and problem classes have been discussed in section 7.2 and
section 7.3 respectively. It shows that in response to these factors, the software project
passes through various states and sub-states as shown in Fig. 4.13. The response and
behavior of the project to these factors determines its future. A part of research
question RQ1 (see section 1.6) has also been addressed in this section by discussing
and identifying the behavioral states of the software projects. It shows that key
processes of the software development projects following agile based methodologies
should be tailored based on the client’s perspective with respect to each state of the

project.

7.5. Software Development Process Tailoring

Table 7.10 summarizes the results of qualitative part of the study on software
development process tailoring procedure. A number of tailoring activities were
repeating as shown in sections 5.4.1 to 5.4.3 in chapter 5, and sections 6.4.1 to 6.4.3
in chapter 6. Repeating activities have been calculated in Appendix K and are shown
in Table 7.10. The research questions RQ1 and RQ5 as presented in chapter 1 have

been addressed in this section.

Table 7.10 shows that during software process tailoring add, delete and modify
operations/activities were performed most in number in all the projects except project
‘C’ where merge tailoring activity was performed greater in number than the modify

activity as shown in Fig. 7.3. On average add, delete and modify were the highest
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performed tailoring operations with 33.66, 17.66 and 14.66 average values

respectively as shown in Table 7.10.

Table 7.10 Process Tailoring Summary of Results

Project
Average Number of
Results of the Study A B C Tailored Processes/
Activities
Add 42 35 24 33.66
g Delete 21 19 13 17.66
o
5 S Modify 19 17 8 14.66
g8
£ :‘g Split & Select 11 8 6 8.33
Z Qg
53 Merge 9 14 10 11
o o
L]
8 Shrink 9 5 4 6
o
Wrap up 10 11 7 9.33
» Takeoff 16 17 21 18
w2 D
SE s _
LE Running 37 31 20 29.33
EL s
Z33 Landing 26 21 12 19.66
S5
[& T
P eF Hang up 42 40 19 33.66
. S ¢ Resource 30 39 26 31.66
S B35 Management
E < 2 & Communication | 31 20 15 22
— 0 O ®©
Z5 858
£ &' | Requirement 60 50 31 47
o o
=oEs Management
Total Activities Tailored 121 109 2 100.66
Repeating Activities 7562 83.84 0 53.15
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Fig.7.3 Process Tailoring in Each Project

Fig. 7.3 shows the comparison of tailoring activities in each project and describes
that these basic set of activities are required to be performed throughout the project
lifecycle following agile based methodologies in small and medium sized software

development companies.

The results as summarized in Table 7.10 show that the highest tailoring activities
having average values of 33.66 and 29.33 were performed during hang up and
running states (project maturity) respectively which shows that maximum process
tailoring should be performed during these states and particularly when project is in
hang up to resolve the issues and problems.

The numbers of activities tailored during each state of the projects are shown in
Fig. 7.4. Process tailoring was performed minimum during takeoff state in projects
‘A’ and ‘B’. As discussed earlier that takeoff state in project ‘C’ being quite short was
not prominent. It was overlapping with running state therefore, tailoring during

takeoff state in project ‘C’ was more than the other projects as shown in Fig. 7.4.
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Due to the client’s non cooperative behavior overall less process tailoring was

performed in project ‘C’ than the other two projects.
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Fig. 7.4 State wise Process Tailoring
Fig. 7.4 shows that minimum process tailoring has been performed during takeoff

state, and maximum during hang up state. On the other hand moderate process

tailoring has been performed during running and landing states.
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The requirement management and resource management processes were the
highest tailored processes with 47 and 31.66 average numbers of activities tailored
respectively as shown in Table 7.10 and Fig. 7.5. The results show that clients in all
three projects were mostly concerned with the resource management and requirement
management processes or activities as compared to the communication, interaction
and coordination process which was considered as internal process of the project
team. However, communications processes in project ‘A’ were tailored more as
compared to the resource management processes as shown in Fig. 7.5 which truly
represents the behavior and expectations of the client regarding these processes in all

the projects.

The findings support that resource management, requirement management and
communication processes in software development project following agile based

methodologies are the most important for the client as well as the projects.

Fig. 7.6 shows the total number of tailoring activities and total number of
repeating activities in each project. The highest tailoring was performed in project
‘A’, then ‘B’ and ‘C’ respectively. The maximum numbers of activities 83.84 were
repeated in project ‘B’ as shown in Table 7.10. The repetition factor 0 of project ‘C’
shows that there was no repetition in this project as has been shown in Fig. 7.6.

140-

120+

100-

80+ O Total Activities

Tailored
M Activities Repeated

Tailored

60+
40+

Total No. of Processes/Activities

Project

Fig. 7.6 Overall Process Tailoring in Projects
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The repetition of the activities is the part of the tailoring process. Tailoring
activities during the whole process can be repeating as per requirement. However, the
repetition factor has been calculated to have an idea about the number of activities
repeated during the tailoring process, otherwise it has no implications on the

applicability of framework for process tailoring.

Project ‘A’ was facing problems since its beginning therefore maximum process
tailoring was performed in this project. Client’s perspective in this project was not
initially met but later on by understanding it maximum tailoring was performed to
resolve the issues in the project. In project ‘B’ client’s perspective was met since its
beginning therefore process tailoring was performed at moderate levels whereas, in
project ‘C’ though client’s perspective was understood but client’s satisfaction could
not be achieved. More process tailoring was required in this project, but unsupportive

and uncooperative attitude of client could not make it possible.

7.5.1. Quantitative Findings on Process Tailoring

As discussed about qualitative results in the previous section that add, delete, modify
are the basic tailoring operations which are performed in all the projects. The same
results have been found through quantitative part. As shown in Table 7.11, the high
mean value of 3.99 shows that majority of the industry practitioners agree that mostly
process tailoring is performing based on these basic tailoring operations in the

projects.

Table 7.11 Process Tailoring Activities Assessment

Process Tailoring Mean | Std. Dev.
Basic Operations (Q31) 3.99 | 0.8342
Remaining Works Completion (Q36) | 3.68 | 0.8989
Process Activities Reduction (Q37) 3.72 | 0.8565

Similarly, shrink and wrap up tailoring operations as performed during the landing

state of the projects have also been validated by the quantitative results having mean
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values of 3.68 and 3.72 respectively as shown in Table 7.11. It shows that during
landing state these specific tailoring operations are required to perform because of the

completion of the project.

Table 7.12 shows the quantitative results on the minimum, maximum and
moderate tailoring scales having mean values of 3.25, 3.95 and 3.42 respectively. The
mean value of 3.25 shows that maximum process tailoring should be performed when
projects have has been matured. Similarly, as shown in Tables 6.14, 7.11 and 7.12 that

3.68 and 3.72 high mean values support specific process tailoring scales.

Table 7.12 Process Tailoring Scales Assessment

Tailoring Scale Mean | Std. Dev.
Maximum Tailoring (Q34) | 3.25 | 1.0358
Minimum Tailoring (Q35) | 3.95 | 0.8210
Moderate Tailoring (Q33) | 3.42 | 0.9953

Specific (Q36) 3.68 | 0.8989
(Q37) 3.72 | 0.8565

In addition, for fully matured and stable projects minimum process tailoring
should be performed while moderate or minimum process tailoring should be
performed at early stages of the project. Furthermore, as discussed earlier specific
tailoring activities should be performed as shown in Table 7.12 with mean values of
3.95 and 3.42, and as shown in Table 7.10.

Furthermore, as discussed earlier that client’s perspective iS an important factor
for the project’s success in small and medium sized software development companies
therefore process tailoring should be performed according to the client’s perspective
which is an ultimate requirement of the projects in these companies as shown by high
mean value of 3.91 in Table 7.13.
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Table 7.13 Process Tailoring Approach Assessment

Tailoring Approach Mean | Std. Dev.
Project Requirement-Client’s Perspective (Q30) 3.91 | 0.8867
Traditional Approaches — Small and Medium Companies (Q28) | 4.01 | 0.9851
Tailoring Approach — Small and Medium Companies (Q29) 4.04 | 0.8034

The mean value of 4.01 shows that these small and medium size companies do not
prefer to follow traditional software engineering approaches rather tailor their

processes as shown by high mean value of 4.04 in Table 7.13.

7.5.2. Lightweight Processes and Activities for Software Development

Addressing the research question RQ5, the case study analysis shows that process
tailoring generates a small set of lightweight and effective processes and activities for
software development and project management for projects running in such small and
medium sized software development companies following agile methodologies.
Those activities and processes have been described in Appendices C to F and Table
5.1. The quantitative results as shown in Table 7.14 also recommends performing
software process tailoring in these companies for generating and improving the
quality of software development processes, process handling and project management
practices. The mean value of 3.82 shows that process tailoring effectively generates
lightweight processes in these companies. On the other hand, values 3.83 and 3.76
shows that process tailoring is an effective practice in these small and medium

companies for project management and management of each state of the project.

Table 7.14 Process Tailoring of Agile Methods Assessment

Process Tailoring Mean | Std. Dev.
Produce Lightweight Processes (Q32) 3.82 | 0.8254
Good for Project & Processes in agile based (Q38) | 3.83 | 0.7289
Project State Management (Q39) 3.76 | 0.7854

The framework provides a lightweight systematic approach of software process

tailoring for small and medium sized software development companies.
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7.6. Conformance to Agile Manifesto

The framework is based on the practices followed by agile methodologies. The
framework conforms the principles of agile manifesto such that the three key process
areas of the framework have been derived and adopted from agile manifesto.
However, to perform conformance testing [116] it has been compared with the
principles of agile manifesto [46], [30] to verify that it is aligned with the agile

manifesto and is suitable for projects following agile based methodologies.

The principles of agile manifesto and their compliance to the framework have

been described as follows:

1. Satisfaction of client is the highest priority through early and continuous delivery

of software.

The framework is based on the client’s perspective and emphasizes on the client’s
satisfaction and expectations throughout the project lifecycle. The framework focuses
on the delivery of software instead of unnecessary documentation. Build release
plans, milestones and deadlines are given priority to make sure on time delivery to the
client. Three components of the framework such as client’s composite structure,
client’s interaction overview model and client’s perspective model satisfy this

important principle.

2. Always welcome modifications in requirements even late during the development

work.

Requirement management has been given the foremost priority in the framework
and is one of the important key process area in the framework as shown in Fig. 4.19.
The framework fully supports the priority of the client’s requirements and managing

the requirement process according to the client’s requirements.
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3. Deliver working software regularly with shorter deadlines.

During the implementation of the framework, deadlines and milestones of all the
projects were set. The client’s perspective as shown in Fig. 5.3 and 5.4 promotes the
iterative based development with shorter deadlines and quick releases. The processes
in the framework make sure on time delivery of the builds to the client. The

framework considers it as one of the important requirements of the client.

4. Clients and project team must work together daily.

The key roles in the framework have been identified and interaction amongst them
has been defined. The client’s interaction overview sequences as shown in sections
5.1.2 and 6.1.2 as well as shown in Fig. 6.1 and Fig. 6.2 define this principle. The
study emphasizes on frequent, close and regular communication between client and

the software development team.

5. The project team should be motivated. Provide them full support they require and

develop strong trust relationship with them to complete the project.

The separate processes of resource management and tasks allocation have been
defined and emphasis is given on these processes in the framework to manage

software development teams that qualify this principle.

6. Face to face communication with the client and among the team members.

Client’s interaction overview sequence as shown in Fig. 6.2 has been presented to
highlight efficient communication between the client and project team. Even in case
of client being offshore, the model bridges the communication gap and derives the
quick and lightweight communication techniques. Communication, interaction and
coordination has been identified and made an important element of the framework as

shown in Fig. 4.19.
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7. The working software is the best measure of the progress of the project.

The number of milestones achieved, number of builds released and planning of
upcoming builds are also the set criteria to measure the progress of the project and

performance of the team members in the framework.

8. Sustainable development through constant pace among all the key roles till the

project ends.

Lightweight processes derived through the framework make sure the continuous
pace of development throughout the project. The technique presented in the
framework ensures the continuity and maturity of the processes. Interaction among all

the key roles has been emphasized in the framework as shown in Fig. 6.2.

9. Emphasis on technical expertise.

The framework emphasizes and derives the processes of team hiring, resource
management, effort distribution, resource leveling and tasks allocation, as well as

problem solving approaches to improve the technical expertise of the resources.

10. Simplicity is necessary.

Only three most necessary processes such resource management, communication
and requirement management have been used by the framework. All three processes
have been kept limited to most necessary artifacts. Only minimum documentation
related to project plans and status reports have been maintained by the framework to
keep the development simple. Emphasis is given only to the minimum and most
required processes only. The framework derives the simplest processes through

process tailoring component.

11. The teams should be self organizing and should be competent enough to derive

the requirements and architectures at their own.
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12. The team should become more effective by the self tuning and adjustments in its

approach and behavior as required.

The process tailoring of resource management, and communication, interaction
and coordination processes enables the project manager and team members to

improve themselves.

The framework of process tailoring and its all components comply completely
with the principles of agile manifesto. The framework is based on agile approach and
the practices and processes that are the outcome of the framework are also agile. They

meet all the principles of agile manifesto and fully qualify to it.

7.7. Comparison With Existing Work

The results of the research work have been compared with another similar kind of

process tailoring approach presented by [5]. The comparison has been presented in

Table 7.15.

Table 7.15 Comparison of Results with Existing Work

Comparison Factors

Existing Work [5]

Present Work

Number of Companies

2

More than 15

Participants

Developer, Designer, Requirements

Analyst, Test Engineer, Project
Manager, Process Engineer,

Software Engineer, Senior Software
Engineer, System Analyst, Senior/Top
Management, Management position

Research
Methodology

Qualitative

Qualitative and Quantitative

Data Collection

Semi-structured interviews,
documentation review

Case study (action research) —
Observations, archival data,
Questionnaire

Data Analysis

With-in case analysis
Cross case analysis

With-in case analysis
Cross case analysis

Aligning with Agile
Manifesto

No

Yes

Tailoring Factor(s)

Project goals and environment

Project client, Software Project

Challenges

Resources, Communication,
Requirement Management,
Political, Technical

Resource Management,
Communication, Interaction and
Coordination, Requirement gathering
and Tracking, Tasks allocation

Tailoring Strategies

Add, Downsize, Drop/Skip,
Expand, Redefine, Replace

Add, Delete/Skip, Modify, Merge,
Split & Select, Shrink, Wrap up

Tailoring Procedure

Before project

Before and during project

Implementation
Procedure

Not defined

Well defined through tailoring scales
and schema
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Table 7.15 Comparison of Results with Existing Work (Continued)

Comparison Factors Existing Work [5] Present Work
Scope/Level of Overall processes, whole project at | Micro-level with respect to project
Tailoring broad level states and challenges
Recommendations Continuous monitoring of processes | No iteration, One time tailoring for an

and Iterative tailoring. iteration or phase. Tailoring only for

specific project state for a specific
process with specific scale (amount).
No need to continuously monitor.

Applicability General Small and Medium software
development companies
Contribution General Four step process tailoring | Client’s Perspective Meta-model
framework guideline. Project States Meta-model

Process Tailoring Scales
Process Tailoring Schema

Outcome Time consuming, Excessive Quick and lightweight approach, No
tailoring, Process damage, repetition, less effort required,
Repetition and inconsistency in Specific to agile methodologies and
processes, Time wastage, client factors. Derives lightweight
Suitable for general development processes.
environments. Tailoring strategies Tailoring strategies most suitable for
are not suitable for agile based agile methodologies.
methodologies. Suitable for small and medium sized

Suitable for general type of software | software development companies.
development companies

7.7.1. Similarities and Differences in Implementation and Conduct

The comparison of present study with similar existing work [5] finds prominent and
important similarities and differences between both approaches. These similarities and
differences clearly highlight the importance of present study and specify how it is

different and better than the existing work.

The comparison of similarities and differences has been made on the basis of
factors as shown in Table 7.15. The basic similarity between both works is direct
contribution to the software development process tailoring research area. On the part
of research methodology, in addition to the qualitative research methodology used by
both works, the present work also finds supports to the qualitative results from results
of the quantitative method. The primary study through review of literature as well as
structured interviews has been conducted to develop the framework, while case study
of real projects and questionnaire method has also been used to validate the
framework in the present study. The results of the present study have been presented

in detail in chapter 5, 6 and previous sections of this chapter. The existing work
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formulates the framework based on the findings of the interviews but results of further
validation of the derived framework have not been presented. Similarly, data has been
collected from the industry practitioners in both studies but more than 15 companies
and three real projects were involved in present study which is quite more as
compared to the existing work. Both approaches have made within case and cross
analysis of the findings but more comprehensive and detailed analysis has been

presented in the present study.

These implementation specifications of both works show that present study has
been conducted in more real software development environments as compared to the
existing work. It is noticeable that unlike proposed framework, the existing study has
not been implemented in real projects in any company in order to be validated. It is
based only on the inductive research approach. The present study uses the inductive
research approach but also further validates it by implementing it in real projects and
through questionnaire method. This makes proposed framework more authentic and
applicable.

7.7.2. Improvements and Enhancements of Present Study

As shown in Table 7.15, the proposed framework is applicable in the agile based
software development projects of small and medium sized software development
companies. On the other hand, the existing work presented by [5] focuses only on

general kind of software development environments.

Similarly, out of various challenges on which focus is given in the existing work,
the proposed framework addresses only three areas which are directly related to the
agile based methodologies as shown in Table 7.15. It makes the proposed framework
more specific and applicable to agile based software development projects of small
and medium sized companies. Unlike present study, no implementation details have

been provided for the existing approach.

It has been found that proposed framework tailors the processes, sub-processes
and activities when project is in progress while approach of tailoring the process only
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once before the beginning of the project has been adopted in the existing work.
Furthermore, the proposed framework is based on the critical success factors of
projects running in small and medium sized companies. The present study presents
client’s perspective model, project states meta-model which makes the proposed
framework more applicable and suitable for small and medium sized companies due

to their close relevance with agile based methodologies.

The comparison of both studies shows that the proposed framework provides a
specific and lightweight process tailoring technique which has not been provided in
the previous process tailoring works. The basic advantage of current approach over
previous approach is its non-iterative behavior and target oriented process tailoring

following a process tailoring schema.

The previous approach though has presented good general level guidelines for
process tailoring but has been unable to focus on critical factors of a specific process
and project. In general, this is a good approach but practically it is inapplicable for
small and medium sized software development companies. Further, missing
compliance testing raised the questions on applicability and suitability of this
approach in agile based environments. The proposed framework precisely describes
when and how to perform process tailoring and recommends best tailoring practices.
Focusing on the most critical factor client makes it more applicable in all kinds of

projects according to agile based methodologies.

The present study has been seen as an enhancement in the existing works on
process tailoring because it is completely based on the new factors as described in
chapter 4 and case studies in chapter 5 and 6. Properly for the first time, the structure
of the client and client’s perspective model has been presented. The approaches
defined by the framework have been found very supportive and helpful in achieving
the objectives of principles of agile manifesto. Further, the real practices of software
development industry and approaches of the project managers have been highlighted
through the framework and provide guidelines in understanding the actual problems

and issues of the small and medium sized software development companies.
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The present study has significantly contributed a systematic solution of software
process tailoring for small and medium sized software development companies

following agile based methodologies.

7.7.3. Suitability For Small and Medium Sized Companies

The framework is based on the real practices and processes followed by small and
medium sized software development companies. It provides guidelines to these
companies to define good and lightweight processes for their agile based software
development projects. The framework performs process tailoring at run time during
the execution of project throughout its lifecycle. Though it may be considered as an
extra work in small and medium sized software development companies, but actually
the framework recommends tailoring a software process or its activities for a
particular state of the project instead of whole process, and thus eliminates this factor.
Suggesting process tailoring at micro level for a particular state and key process does
not involve resources cost overhead as in tailoring the whole process at once. The
process tailoring approach meets the properties of a good process such as fulfilling the
expectations, followed by the team members of the company and meeting their

growing needs [28].

The comprehensive and detailed case studies of real projects running in small and
medium sized software development companies provide a deep insight into the real
issues and practices of such companies making the framework a more realistic
approach. The present study addresses the issue of absence of a realistic case study in

software engineering research works [6] by presenting these real case studies.

Focusing on the real industry practices, the research emphasizes on the needs of
industry oriented research work to address the real industry issues by producing
realistic models and frameworks in this regard. This is required by the software
engineering research community as well as industry professionals to start
collaborative research projects with the effective involvement of industry

professionals. In order to achieve this objective, the industry professionals may need

241



to realize the importance of academic research works and should be encouraged to

find the solutions of their problems through it.

Realizing the importance of challenging role of project manager in agile based
development environments [10], the present study would also be helpful to the project
managers of small and medium sized companies for effective project management

through process tailoring.

The success of agile based development demands the active participation of the
client in the software development process [10]. It is the requirement of small and
medium sized software development companies to realize the client as a major factor
of success in their projects and formally making client’s perspective a part of the

process.

The study presented in this thesis can resolve the issues of small and medium
sized software development companies by providing complete guidelines to select,
derive or reuse an existing software development process. It will make such
companies able to produce more good quality software through lightweight software

development processes.

7.8.  Summary

The results and discussion show that results of questionnaire having high mean values
fully support the findings of the case study as well as completely validates the process
tailoring framework. Detailed discussion and analysis has been presented by
comparing both case study and questionnaire results with each other.

Furthermore, compliance of the framework with principles of agile manifesto has
been made which shows that process tailoring framework qualifies to be an agile
based process tailoring approach. The comparison of results with an existing work
shows that the present study has made significant improvements and enhancements in

the area of software development process tailoring.
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CHAPTER 8

CONCLUSION

Overview

This chapter presents the conclusion of the present research study. It describes the
application of work presented in this thesis as well as its role in addressing the
software processes issues in small and medium sized companies. It further describes
how this work is different and novel from existing works. This chapter highlights the
need of process tailoring for the agile based development environments of small and
medium sized companies and usefulness of present study in this regard. Finally, it
presents the future work and directions of the present study.

8.1. Summary of Results

The results of both qualitative and quantitative analysis as presented in chapter 5, 6 &

7 have been concluded in this section according to the process tailoring framework.

i.  The client of the project is a composite entity that contains various roles of
client as shown in Fig. 5.1 but it is possible that any project have only one
client (see sections 5.1.1, 6.1.1, 6.11.3 and 7.2).

ii. In agile based projects, client’s perspective is one of the most important
factors for project success (see sections 5.2, 6.2, 6.11.3 and 7.2).

iii.  The client’s perspective should be understood and maintained throughout the
project lifecycle (see sections 5.2 and 6.2, 6.11.3 and 7.2).

iv. In projects following agile based methodologies, the minimum processes
should be adopted according to the expectations of the client from the project
team (see sections 521, 522 and 6.2.2).
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Vi.

Vii.

viii.

Xi.

Xii.

Each project passes through different conditions throughout its life which are
termed as states of the project which indicates the status and progress of the
project (see sections 5.3, 6.3 and 7.4).

Each project faces problems and issues and thus enters into the hang up state
at least once in its life (see sections 5.3.1, 5.3.2, 5.3.4, 6.3.1, 6.3.2, 6.3.3 and
7.4).

The response and behavior of the states vary from project to project (see
sections (see section 5.3.2, 5.3.4, 6.3.3 and 7.4).

The states may exist in parallel to other states/sub-states and can be
overlapping (see sections 5.3.4, 6.3.3, 6.3.5 and 7.4).

Software development processes should be tailored according to the tailoring
scales with respect to project states and key processes (see sections 5.4, 6.4,
6.11.3,6.12, 7.5, and Appendix L).

Process tailoring generates a small set of very lightweight processes for
projects following agile based methodologies running in small and medium
sized software development companies (see sections 5.4, 6.4 and 7.5.2).
Software process tailoring based on client’s perspective effectively addresses
the issues of software development processes in small and medium sized
software development companies (see sections 5.4, 6.4 and 7.5).

The process tailoring provides a short and quick approach to the project
managers to manage the projects and understanding the client’s expectations

(see sections 5.4, 6.4 and 7.5).

These results have also been discussed in chapter 7 in relation to the quantitative

results. The quantitative results in detail have been presented in sections 6.11.3 in
chapter 6 and sections 7.2.1, 7.3, 7.4 and 7.5 in chapter 7.

Quantitative results on average provide 80% and above support to the findings of

the case study and working of the process tailoring framework. The support of both

qualitative and quantitative results to each others as presented in chapter 7 shows that

proposed tailoring framework is completely applicable in small and medium sized

software development companies.
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The process tailoring framework and all of its components provide full support to
the project managers to manage their projects and software development processes. It
has made quite easy for them to understand the client, customize the processes and
selecting suitable processes for their project. The framework supports the software
process tailoring at the runtime during execution of the project. It helps the project
managers to understand the condition and status of the project and adopt the processes

and strategies accordingly.

The process tailoring framework presents the fundamental components such as
client and client’s perspective model, project states meta-model, key processes and
problems classes which provide ground work for tailoring processes based on client’s
perspective. Moreover, the present study shows that process tailoring approach can
effectively be used to redesign, regenerate and reuse the existing processes. The

process tailoring framework can be further extended and inherited as well.

8.2. Application of Present Study

As discussed in chapter 1, Global Software Development (GSD) has changed the
overall software development trends. An increasing number of small and medium
sized software development companies as a result of GSD, due to the limitations of
resources follow the agile based methodologies and adapt the software development
processes according to their requirements. The tailoring framework presented in this
study provides guidelines to the small and medium sized software development
companies on tailoring their agile based processes to derive lightweight software

development processes according to their requirements.

The framework focuses on tailoring three key processes on which agile based
methodologies mainly emphasize such as resource management, communication,
interaction and coordination, and requirement management [5]. Good software
process tailoring is important for producing good software development processes as
well as improving their quality. In GSD environments where software development
practices are rapidly changing, software process tailoring should be practiced by the

software development companies as a part of process to meet the requirements of
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their projects and clients [5]. The process tailoring framework presented in this thesis

considering GSD environment suggests the process tailoring practices.

The value of end product delivered to the client is very important in projects
following agile based development [10]. The lightweight processes and practices
derived through tailoring framework contribute high value to the end product in terms
of quality and satisfaction of the client which are important for these small and

medium sized companies in establishing their good repute in international markets.

8.3. Contribution of Research

The major contribution of the present study is identification of client’s perspective
factor, resource management, communication, interaction & coordination, and
requirement management as three key processes based on agile methodologies, and
project states meta-model as the fundamental elements of the framework that provide
ground work for tailoring the software development processes in small and medium
sized companies. To the best of my knowledge, this is the first applied work of this
kind on software development process tailoring for small and medium sized

companies.

The detailed discussion in the context of these elements as well as research
questions and objectives has been made in the following section.

= The client’s perspective model describing how client’s perspective should be

understood practiced and maintained throughout the project lifecycle.

The importance of project client has been realized in the software engineering
process models, frameworks and research works but unfortunately rarely any research
work highlight its various aspects and analyze this critical success factor. Similarly
client’s perspective and its importance in software development projects have not
been presented in existing research works. The present study explains the concept of
client’s perspective, how it should be understood, maintained and practiced

throughout the software development project lifecycle. In this regards, the client’s
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perspective model as shown in Fig. 5.3, section 5.2.2 in chapter 5 is the major
contribution of the present study which has not been presented in any other software

engineering research works.

= The classification of problems/risk into three main classes according to their

effect on software development processes and projects.

The present study to the best of my knowledge for the first time classifies the
problems or risks faced by the projects into three main categories as presented in
Table 4.1, section 4.2.4.2 in chapter 4. Problems and risks have been presented in
many existing research works but no classification has been made. The classification
nomenclature presented in this thesis helps in understanding the problem types, their
area of impact and resolution. This is the contributory work of the present study in

problems or risks management areas.

= The project states meta-model that describes the behavior and status of software

development projects.

A lot has been written on project lifecycle or lifespan phases in the existing
research works. Project lifecycle or lifespan phases do not comply with the working
of agile based methodologies which do not follow typical process meta-model
definitions. According to my strong belief, project states meta-model truly reflects the
flow and progress of software development projects according to the agile based
methodologies. The states presented in the project states meta-model as shown in Fig.
4.13 helps in understanding the condition and current status of the project as well as
its past progress pattern. The project states meta-model is the contributory work
towards the project lifecycle, project management, process management and risk
resolution areas that helps in understanding the behavior of the projects with respect

to various factors.
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= A lightweight software development process tailoring framework and
implementation schema for small and medium sized software development

companies.

Existing research works on software development process tailoring do not
describe implementation strategies of process tailoring activities. The proposed
process tailoring framework and process tailoring schema addresses this limitation of
existing works and describes that how various process tailoring activities or
operations to tailor the agile based software development processes and activities
should effectively be performed and practiced in small and medium sized software
development companies. Both of the process tailoring framework and tailoring
schema are original contribution of the present study in the area of software
development process tailoring of agile based methodologies being practices in small

and medium sized companies.

= Generating smart and lightweight software development processes and activities

through process tailoring for client intensive environments.

The process tailoring framework effectively produces the agile based lightweight
processes and activities through process tailoring. Small and medium sized companies
mostly rely on lightweight processes and activities for their software development
projects. The existing approaches of process tailoring do not produce such lightweight
processes and activities which have been addressed by the proposed process tailoring
framework in the present study. This has been considered as the major contribution of
the present study to produce lightweight processes and activities through software

development process tailoring.
In short, the present study presents a novel and lightweight approach of software

development process tailoring that gives a new direction to the process tailoring

research works and opens new doors for the researchers.
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8.3.1. Achieving Research Objectives and Satisfying Research Questions

The contribution of the present study to the body of knowledge completely addresses
all the research questions and achieves the research objectives as presented in sections
1.6 and 1.7 respectively in chapter 1 at page 11 . In this section the contribution of
research as presented above in relevance to each of the research objectives has been

discussed in detail.

The first objective of this study has been achieved by addressing the research
questions RQ2 and RQ3 as presented in section 1.6 in chapter 1. It has been achieved
by analyzing client, its structure, various roles in software development projects,
interaction with project teams, and expectations and requirements. Findings of the
case studies as presented in chapter 5 & 6 and quantitative results in chapter 7 show
that client is an important and critical success factor in small and medium sized
software development companies which practice agile based methodologies.
Moreover, it is necessary to understand and maintain client’s perspective throughout
the project lifecycle which is important for the success of the projects running in small

and medium sized software development companies.

Therefore, client and client’s factor being important success factors in software
development projects in small and medium sized companies are the fundamental
components of the proposed tailoring framework. The present study shows that
process tailoring should be performed based on the client’s perspective keeping in

view the client’s requirements, expectations, and priorities.

The client’s composite structure helps in understanding the client of the project
and existence of its various need based roles in the project. Whereas, client’s
perspective model describes how client’s perspective should be understood and
maintained throughout the project lifecycle. The meanings of client’s perspective, its
role and importance in software development projects have also been presented and
should be practiced as a continuous part of process and project management. The
study shows that role of project’s client and client’s perspective are very important for
the success of agile based projects running in small and medium sized software

development companies.
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The second and third objectives have been achieved by addressing the research
questions RQ2 and RQ4 through presenting a project states meta-model which is
based on the problem classes and client’s perspective factors. The present study
shows that problems or risks faced by the projects are of three main types such as
performance minor, management critical and progress limiter. Each problem class
truly reflects the nature and impact of the problems or risks that it contains. These
problem classes show that problems or risks in projects never ends and are part of an
ongoing problem or risks lifecycle as shown in Fig. 4.7 in chapter 4.

The problem classes and client’s perspective elements are the major determinants
of the project progress and project execution flow states. Behavior of the projects is
also mainly dependent on these two factors.

Project states meta-model as shown in Fig. 4.13 in chapter 4 describes the
behavior of the software development projects and their execution flow states such as
takeoff, running, landing and hang up on the basis of problem classes and client’s
perspective factors. Project states meta-model presents the real picture of how
project’s behave in small and medium sized companies, how they respond to various
factors and how they progress and pass or enter from one state to the other. Agile
based methodologies do not follow the typical definitions or phases of a process
lifecycle which makes it difficult to observe different phases of a project. Therefore,
project states meta-model address this issue and presents a true picture of lifespan of
projects which are based on agile based methodologies. It has been found that project
states meta-model actually describes the condition of project at some particular time
which helps in understanding its current status in terms of completion, success and

growth.

The fourth objective has been achieved by addressing the research questions RQ1
and RQ5 through formulating a framework presented in chapter 4 at page 100 for
tailoring agile based processes in small and medium sized software development
companies. The framework is mainly based on the principles of agile manifesto which
makes it more applicable to agile based software development environments of small
and medium sized companies. As in principles of agile manifesto, more emphasis has
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been given on involvement of client in software development projects therefore the
process tailoring framework particularly considers client as an important factor in
process tailoring. Three key process areas such as resource management,
communication, interaction and coordination, and requirement management are the
key processes on which client is mostly concerned and are based on principles of agile

manifesto are the applied part of the framework.

The framework recommends tailoring these three key processes of agile based
methodologies such as resource management, communication, interaction and
coordination, and requirement management. These key processes are tailored when
software development project is in a particular state. Therefore, process tailoring at
micro level of project can be performed. Instead of tailoring all the phases of a
complete process, the framework focuses tailoring only key processes as mentioned
earlier and presented in case studies in chapter 5 & 6. The approach of tailoring a key
process when project is in a particular state makes the framework more realistic and
applicable for agile based software development projects in small and medium sized
software development companies. This characteristic approach of the framework has
not been followed previously and is the most original part of the proposed framework

and is a novel approach.

The fifth and last objective has also been achieved by addressing the research
questions RQ1 and RQ5 through generating a process tailoring schema as presented in
Table 6.16 in chapter 6 which describes that when and how many tailoring activities
should be performed. The tailoring schema applies minimum, moderate, maximum
and specific tailoring operations as identified during case studies as presented in

chapter 5 & 6 and summarized in Table 6.15.

Process tailoring framework suggests that for agile based projects running in
small and medium sized software development companies, only three key processes
such as resource management, communication, interaction and coordination, and
requirement management are required to be tailored with respect to the particular state
of the project such as takeoff, running, landing, and hang up. In addition, the tailoring
schema also describes the tailoring activities that should be performed at minimum,
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moderate, maximum and specific levels. The proposed tailoring schema provides
hands on guideline to the project managers on performing tailoring operations

effectively to manage their projects and processes.

In addition to achieving all these objectives of the present study, the process
tailoring framework and its components such as client’s perspective, key processes,
and project states meta-model are the significant contribution of the research study.
The case study of real projects makes the proposed framework more applicable and
suitable for the agile based software development projects running in small and

medium sized software development companies.

8.4. Impact of Framework on Case Study Projects

Qualitative results show that process tailoring framework effectively tailored the
software development processes in real projects and helped to resolve the various
issues faced by these projects. Mainly all the projects were facing issues related to the
resource planning, effort distribution of team resources, requirement gathering and
tracking as well as communication and coordination with the client and amongst the
team members. To address these issues, framework modified and customized the

respective processes and activities to fulfill the client’s expectations and requirements.

The findings of case studies and their analysis as presented in chapters 5 and 6

shows that process tailoring practices successfully ensured that:

i.  Client’s requirements, expectations and priorities have been fulfilled.
ii.  Client is satisfied with the processes and progress of the projects.
ili. ~ Major milestones have been achieved.
iv.  Issues and problems in the projects have been resolved.

v.  Projects have been successfully completed.

In addition, the tailoring framework maintains consistency with project goals and
scope. Accordance of detailed case study protocol with framework elements helped in

spending sufficient time with each case during the case study. It provided complete
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support to the framework to be fully implemented in the real projects and making

observations and analysis more strong and realistic.

Overall, the tailoring framework helped case study projects to resolve, overcome
and avoid existing and anticipated issues and problems. All the projects completed
their lives successfully with complete satisfaction of client. Furthermore, it identified
those lightweight processes and activities which are most important for the success of
agile based software development projects running in small and medium sized
companies. The framework also emphasizes on project managers of such companies
to focus on the lightweight processes and activities as produced by the framework
through process tailoring. The achievement of milestones in projects, fulfillment of
project goals and successful completion of the projects show that proposed process
tailoring framework successfully achieves all its objectives and effectively addresses

the issues of software development processes in small and medium sized companies.

8.5. Future Work

In an extension to the existing work, a research study will be performed to identify the
attributes of both client’s perspective model and project states meta-model. The
identification and validation of attributes of various components of a meta-model has
been considered as very complex and time consuming work, therefore, it will be

completed in a separate research study.

A detailed study on the project hang up state has also been planned in the future
research works. A lot of effort is required to identify the factors affecting the hang up
state, and measures and practices that should be adopted to avoid or eliminate such
factors. The average time a typical software development project passes in a particular
state and whether this time increases the total duration of the project is yet to be
explored in future works. Formalizing the micro project management concept into a
framework for small and medium sized software development companies is another

potential research area.
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In another study, the scaling of process tailoring framework suitable to the
development environments of growing and larger companies will also be performed.
The framework is expected to be inherited for future models in similar kinds of works

as well as improvements will be also be made.
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APPENDIX B

Derivation of Key Processes

1. String values have been assigned to the keyword strings in the principles of agile

manifesto.

Principle 2: "Welcome changing requirements, even late in development......"

Requirement management

Principle 4: "Business people and developers must work together daily

throughout the project.” Team/resources

Principle 5: "Build projects around motivated individuals. Give them the

environment and support they need, and trust them to get the job done."

Team/resource management

Principle 6: "The most efficient and effective method of conveying information to

and within a development team is face-to-face conversation."

Communication

Principle 11: "The best architectures, requirements, and designs emerge from

self-organizing teams." Requirement

Resource management & tasks allocation

Principle 12: "Project teams evaluate their effectiveness at regular intervals and

adjust their behavior accordingly.”  Team/Resource management

2. The derived key string values are i) Requirement management, ii) Team/Resources

management, iii) Communication, iv) Requirement management and tasks allocation.

3. i, i, and iii & iv have been adopted as the key process areas in agile based

methodologies.
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APPENDIX C
Structured Interview Questions

Experience (No. of Years):

Company Size: (Small or Medium):
Follow Agile processes (Y/N): or Hybrid Approach .

Designation

Kindly provide your opinion on the following in Yes or No. You may also comment.

10.

11.

12.

13.

14.

15.

16.

17.

Client is the most critical and influential factor in projects following agile methods?
Client is the composite term used equally for different professionals hired by the
client?

Project manager and team lead are the main roles with which client directly interacts?
Do you think that Client’s Perspective should be understood and maintained
throughout the project lifecycle particularly in agile based development?

Client’s Perspective is necessary to maintain during each phase and iteration of
software development.

Resource Management, Communication, Requirement management are the key
process areas of software development on which client is mostly concerned.
Requirement gathering & tracking as well as tasks allocation to team members are the
most important sub-processes of requirement management process.

Similar to an air flight, a software project takeoff, runs (execute), and then lands
(complete).

Similarly to crash landing, a software project may hang up, makes crash landing or
may recover from the emergency situation.

Most of the small and medium sized software development companies customize
(tailor) their processes.

Process tailoring performed on the basis of project requirements, and client’s
requirements and expectations gives realistic results.

Behavior of projects (project states) and client’s perspective are the main factors in
agile based projects based on which processes are tailored.

When project is in a particular state (takeoff, running, landing, or hang up), the

process tailoring of key processes (see 6 & 7) is quite effective.
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APPENDIX D

Key Process Scenarios of Client’s Perspective of Case Study-I

Key Process Areas Observations

Key Area 5.2(a) Requirement Gathering and Tracking Document’s Sharing
with Client
Client’s Frequent and regular sharing and updates, scheduled.

Expectation

Existing Approach

Off and on, monthly, unscheduled

Identified Problem

Project manager was unable to understand client’s expectations
being in-experienced. There were no proper requirements
tracking documents maintained. Sharing these documents with

the client was completely unscheduled.

Solution Approach

Analysis of client’s emails, verbal communication and feedback.

Understanding client’s perspective.

Execution

All other processes were left. The schedule of document sharing
with the client was prepared and got approval from the client. It
was mutually decided with the client that following pattern

would be followed for document sharing with him:
1. Weekly (each weekend) sending completed requirement
gathering and tracking documents to the client for

feedback on previous work and approval for next plan.

As decided, gradually in a month, the sharing plan was
shifted on daily basis sharing.

2. Daily (by the day end) the completed documents were
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shared with the client.

Result The plan worked well and increased the satisfaction level of the
client by being updated. It was clearly expressed in his emails
and phone calls by using words such as “good work”, “you
people are doing very well”, “great job”.

Key Area 5.2(b) Status Updates

Client’s Regular and scheduled status updates and sharing with the

Expectation

client.

Existing Approach

Off and on, monthly, unscheduled.

Identified Problem

Project manager did not pay attention on status updates and

client was unaware of the progress of the team on his project.

Expression of

Dissatisfaction

Client sent an email directly to the CEO on this issue and

expressed his dissatisfaction.

Solution Approach

Direct intervention of senior project manager and CEO to

resolve the issue.

Execution

Updating status on daily basis and sending the document to the
client daily by the day end.

In the beginning ordinary word documents were being used to
prepare status document and reports. Later on to make the
more formalize, used. This

process MS Project was

transformation is presented in Key Area 5.2(f).

Result

Client appreciated this approach and expressed his satisfaction

through an email to the project manager and CEO.
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Key Area 5.2(c)

Tasks Allocation

Client’s

Expectation

Each team member must know his/her daily tasks.

Existing Approach

Tasks were assigned irregularly to the team members and no

document was being maintained in this regard.

Identified Problem

Improper requirements/tasks management process.

Expression of
Dissatisfaction

During meetings client was interested to know about the tasks
on which each of the team member was working. The project
manager could not present any such structured document to the
client and client complained about it in his email as mentioned
in 5.2(b).

Solution Approach

Structured documents using ms project, bugzilla and ms word

were started being used by the project manager.

Execution

On daily basis tasks were allocated to the team members,
requirement repository was updated regularly on daily basis.
Also a copy of each document was sent to the senior project

manager.

Result

The whole project work tends to be streamlined. Each team
member was aware of its daily tasks and it helped them to
complete their tasks according to the deadlines. The completion
of the tasks and every team member being busy on the
completion of his own tasks started establishing the trust of

client on the team members.

Key Area 5.2(d)

Releasing Build Plans and Meetings

Client’s

Expectation

Scheduled release plans with achievable deadlines.

275




Existing Approach

Improper planning, late releases, delayed deadlines, no proper
release plan was decided with the client, variable intervals

between releases.

Identified Problem

Weak project management and planning, improper

communication with the client.

Expression of

Dissatisfaction

After few early months, client took serious notice of this
mismanaged work and communicated his dissatisfaction over
team performance to the senior project manager and CEO, same

case above.

Solution Approach

1. Mutually with the client it was decided that builds would
be released by each weekend.

2. Later on, after stability of the project, monthly based
milestones were decided

3. Informal frequent but regular daily communication with
the client was done.

4. Formal and structured meeting sessions were scheduled

on the day of build release.

Execution For more than six months the process was strictly followed. A
senior project manager, a project manager and CEO personally
observed the process for months.

Result I.  Smooth progress of the project

ii.  Stability achieved
iii.  Client’s confidence restored

iv.  Realistic and achievable plans
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Key Area 5.2(e)

Resource Allocation and Project Staffing

Client’s

Expectation

Full resource utilization with his approval, neither resource sit

idle, Each resource must have daily tasks to complete.

Existing Approach

Improper resource allocation which did not match as reflected in

project staffing document shared with the client.

Identified Problem

Improper and unplanned tasks allocation to the resources. The
actual effort that each resource was putting was different as

mentioned in project staffing document.

Expression of

Dissatisfaction

Client mentioned it during meeting sessions. He wanted to know
exactly who is working on which task and how much effort is he
putting on the project. Client had to pay for each resource, so he
was much concerned about number, quality and tasks of the

resources.

Solution Approach

Numbers of resources were approved by the client, resources
were appointed with his consent and requirement. He was kept
completely aware of on which module each resource is

assigned. Also Key Area 5.2(c) was applied.

Execution Resource and tasks allocation. Updating client about progress of
each module and resource. 100% effort of each resource on
his/her module.

Result i. Client became aware of each resource, its effort and

tasks.

ii.  Client’s satisfaction in terms of his project progress.

iii.  Client’s satisfaction in terms of his investment and
payments.

iv.  Willingness to add new resource as required.

v.  Trust developed in project manager.
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Key Area 5.2(f)

Frequent Meetings and Updating Client

Client’s

Expectation

Regular meetings. Communicating him each and every minor

major issues. He wants to be updated on everything.

Existing Approach

Team lead and project manager both were not replying to
client’s emails well in time. No status of the whole project was

being sent to him. Key Areas 5.2(a) to 5.2(e) applies here.

Identified Problem

Lack of interest and not realizing its importance by project
manager and team lead. As in all previous cases project was not
managed so project manager and team lead were reluctant to
have meeting and discuss issues and progress with the client

regularly.

Expression of

Dissatisfaction

Client did not show his concern on this matter directly. Instead

he showed his concerns as in Key Areas 5.2(a) to 5.2(e).

Solution Approach

Regular and frequent meetings.

Execution I.  Scheduled & unscheduled
ii.  Structured & unstructured
iii. ~ Phone calls, E-mails, Chatting
Result i.  Awareness of client with all the details of the project.

ii.  His level of satisfaction increased.

ili.  Understandability and good working relationships
developed.

iv.  Cooperation and coordination, open discussions without
fear.

v.  Gap between team and client reduced.

vi.  Friendly environment developed.
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Key Area 5.2(g)

Project Management Tools

Client’s

Expectation

Client had no concern with the tools but was interested in

managed work in either way.

Existing Approach

MS Word documents were being maintained.

Identified Problem

I.  Poor requirement management and tracking.
Ii.  Missing requirements.
iii.  Resources underutilized.

iv.  Wrong project tracking.

Expression of

Dissatisfaction

See Key Areas 5.2(a) to 5.2(f).

Solution Approach

Project management tools adopted. Automated processes

adopted.
Execution I.  GoogleDocs using MS Excel
ii.  MS Project
iii.  MS Groove
iv.  Sharepoint portal server
v. SVN
Result I.  Structured requirement management and tracking.

ii.  Proper tasks allocation.
iili.  Proper bug management and tracking.
iv.  Resource utilization and effort estimations.

v.  Easy project progress and tracking.
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APPENDIX E
Project Behavior and States Factors of Case Study-I

Project States Behavior Observations

Problem classes

Factor 5.3(a) Problem Class Existence
Project State: Takeoff

Project Sub- Pre-Takeoff, Takeoff
states

Problem Class Performance-Minor
Identified

Other Problem Management-Critical at the initial level

Class (if exists)

Reasons of i.  Carelessness of team members.
Problems ii. Weak coordination.

iii.  Poor requirement tracking and tasks allocation processes.

Project’s/ Soon after the project started, the mild problem started arising.
State’s Response | Project anyhow kept continued. No problem created severe hurdle

in the work.
Solution Project manager took small measures in a few cases and left some
Approach others unhandled.
Outcome The problems started to accumulate. Mismanagement became

more prominent but was still unnoticed.

280




Factor 5.3(al) Problem Class Existence
Project State: Running

Project Sub- Running, Post-running
states

Problem Class
Identified

Management-Critical

Performance-Minor

Other Problem

Class (if exists)

Performance-Minor

Reasons of I.  Weak processes of requirement gathering & tracking
Problems ii.  Tasks allocation

iii.  Client communication & coordination.

iv.  Bugs and late releases.
Project’s/ i.  The accumulated problems became more severe.

State’s Response

ii.  Whole project work got mismanaged.
iii.  Deadlines sometimes became late.
iv.  Client noticed it and emphasized on managed work during

meeting sessions and emails time to time.

Solution Project Manager tried to handle the unmanaged work and
Approach processes but the efforts were not right directed.
Outcome The severity of the problems became more intense and affected

the project. As a result client became unsatisfied with the overall
performance of the team and progress of his project. The severity

increased in the later stage of running sub-state.
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Factor 5.3(a2)

Problem Class Existence

Project State

Hang up

Project Sub-states

Crawling, Swing, Pre-running

Problem Class
Identified

Progress-Limiter

Other Problem

Class (if exists)

Management-Critical

Reasons of i.  Weak processes of requirement gathering & tracking.
Problems Ii.  Tasks allocation.

iii.  Client communication & coordination.

iv.  Bugs and late releases.
Project’s/ I.  Whole project work got mismanaged.

State’s Response

ii.  Deadlines many times became late.

iii.  Client expressed his level of dissatisfaction many times.

Ultimately he conveyed it to the CEO and senior project

manager.

Solution Approach

CEQO personally jumped in to redesign the processes of
requirement gathering & tracking, tasks allocation and status
updates.

Senior project manager along with an experienced project
manager planned and rescheduled the whole project. They used

project management tools to manage the whole work.

Outcome

After the severity of the problems, the project started crawling
to revamp the processes and handle the problems. The intensity
of problems reported by the client led it to the swing state. It
was most likely that if the same problems and conditions
prevailed for a little more time, the client may think to terminate

the project and handover it to some other company. Treated it as
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very critical, the measures taken by CEO, senior project
manager and another project manager brought project back to
pre-running state and project started its smooth progress with

the confidence building up of the client.

Factor 5.3(a2)

Problem Class Existence

Project State

Landing

Project Sub-states

Landing, Post landing

Problem Class
Identified

Performance-Minor

Management-Critical

Other Problem

Class (if exists)

Not observed.

Reasons of

Problems

I.  Lack of proper process for minimum documentation.
ii.  Undefined procedure of code base handover and
necessary libraries.
The project team being busy in completing the remaining work,
bug fixing could not paid attention to these winding up tasks.

Project manager himself did not spend his effort on it.

Project’s/

State’s Response

Such problems were not of severe nature so did not directly
affect the project. But such problems of mild intensity though

were present till the end.

Solution Approach

Scheduling by project manager to complete the last tasks and

the required minimum documentation.

Outcome

I.  Project completed and closed successfully.
ii.  The client’s trust that had been developed helped the
team in starting another project with the same client that

was actually the second part of the same project.
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Client’s Perspective Factor

Factor 5.3(b)

Client’s Perspective

Project State:

Takeoff

Project Sub-states

Pre-Takeoff, Takeoff

Observation

Poor requirement tracking and tasks allocation processes.

Factor 5.3(a) (iii) of project states.

Others (if exist)

Cause i.  Weak project management.
ii.  Not taking care of client’s interest.
Effect In early stages the effect was not that much negative. It caused

to accumulate problems for later stages.

Solution Approach

Micro management practices approach.

Outcome Not all but few were handled.
Factor 5.3(b1) Client’s Perspective
Project State Running

Project Sub-states

Running, Post-running

Observation

Factors 5.3(al) (i), (ii), (iii) of project states.

Management-Critical class problems.

Others (if exist)

Cause i.  Weak project management.

ii.  Inexperienced project manager.

iii.  Hiding the facts from senior managers.
Effect i.  Mismanaged project.

ii.  Client unsatisfied.

ilii.  Weak plan and unrealistic schedule.

Solution Approach

i. At early running sub-state no proper solution was

adopted.
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In post-running few measures were taken by senior

project manager.

Outcome I. A proper process to manage the project and meet the
client’s requirements was still lacking.
ii. A light weight process was started to be defined but till
then it was quite late.
Factor 5.3(b2) Client’s Perspective
Project State: Hang up

Project Sub-states

Crawling, Swing, Pre-running

Observation

Factors 5.3(a2) (i), (ii), (iii), (iv) of project states.
Progress-Limiter class problems.

Others (if exist)

Cause Poor project management.
Hiding facts from senior managers.
Difference between actual and communicated.
Effect i.  Client expressed his level of complete dissatisfaction.

iv.

Project progress got disturbed.
Slow progress.

Unable to evaluate the team performance.

Solution Approach

Well defined light weight approaches to manage:

Requirement gathering & tracking process.
Tasks allocation.
Resource management.

Communication & coordination.

Outcome

Realistic plan and schedule.
Achievable milestones.

Client’s satisfaction and trust.
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Factor 5.3(b3)

Client’s Perspective

Project State

Landing

Project Sub-states

Landing, Post-landing

Observation

i.  Documents and manuals prepared as client required.

ii.  Minor bug fixing.

Others (if exist)

Performance-minor

Cause No major problems identified as missing requirement and lack
of client’s interest.
Effect Progress of the project remained smooth.

Solution Approach

Result

i.  Project completed successfully.
Ii.  Second part’s scope of the project defined and started by

the client.
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APPENDIX F

Key Process Scenarios of Client’s Perspective of Case Study-Il

Key Process Areas Observations

Key Area 6.2(a) Requirement Gathering and Tracking Document’s Sharing
with the Client.
Client’s Project B i.  Not demanding, weekly.
Expectation ii.  Structured requirement gathering and
tracking document.
Project C i.  Very demanding, daily sharing and must
be regular, at least daily.
ii.  Detailed requirement specification
document with resource allocation.
Existing Approach | Project B I.  Weekly sharing the document and
updating the client.
ii.  Well formatted and structured document
was being shared with the client.
Project C I.  Regular sharing but on weekly basis.
ii. Master requirement tracking document
was being shared.
Identified Problem | Project B No such problem or issue raised by the client. He
was satisfied with the existing approach.
Project C i.  The clients were very demanding.
ii.  Project manager was used to update clients
irregularly in the beginning.
iii.  He could not have an idea of what they
require from the team.
Solution Approach | Project B The same process was followed regularly.
Project C i.  Daily sharing of the documents with the

client.

ii. A comprehensive master requirement
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document was prepared and shared with

the client.

Execution

Project B

I.  Updated project progress document was
shared with the client on every weekend.
ii.  The status of the requirements was clearly

mentioned in the document.

Project C

Master requirement tracking document for each
build was sent to the client for his comments and
approval. It always took 2-3 cycles to the final
approval. Tasks lists of the team members,
requirements and functionalities updates were sent

to the client on daily basis as follows:

1) Daily (day end) sending updated requirement
gathering and tracking documents to the client
to provide them the current progress of the
project.

2) Communicating through daily informal
meetings.

3) The process remained intact till the project

ended.

Result

Project B

I.  The existing plan worked well throughout
the project.

ii. The satisfaction level of the client
remained persistent. During the meeting
sessions he always expressed his positive
comments such as “I have no problem

with it”, “ok”, “good work” etc.
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Project C

The clients were satisfied with the process,
but because of being 2-3 technical persons
at that end, they were used to make
frequent changes in the requirements of
the upcoming build.

Unable to freeze the requirements till the
deadline.

The project team was not comfortable with
this practice. This created a level of
dissatisfaction between offshore team and
the client.

Key Area 6.2(b)

Status Updates

Client’s

Expectation

Project B

Regular and scheduled.
Structured document.
Status of the project, tasks and team

members.

Project C

Frequent and Daily.

Formal and Informal.

Well structured document with detailed
status.

Existing Approach

Project B

Regular on daily basis.

Structured document with specific format.

Project C

Regular but not daily.
Requirements  were  not  properly

interpreted.

Identified Problem

Project B

The client wanted scheduled status but not
necessarily on daily basis.

No specific issues or problem ever rose.
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Project C

Project Manager was used to update the
client on irregular basis.

Clients wanted to meet and being updated
on daily basis.

There was realized kind of lack of trust
from the client side.

The clients were also very concerned
about the progress of the project and team

performance.

Expression of
Dissatisfaction

Project B

The client never objected on the existing
process.

He just wanted to let him know before
starting anything new or implementing

server side changes.

Project C

Directly clients hardly mentioned it.
Though from their conversations it was
realized that they wanted more frequent
interaction and

Detailed status of the project, tasks,
developers and major as well as minor

issues.

Solution Approach

Project B

Just existing process was kept continued.
Weekly status updates to the client.

More detailed status document of tasks
(for his satisfaction) using different color
legends was started sharing with the client.
Separate statuses of tasks such as ‘Done’,
‘In Progress’, ‘On Going’, and ‘To Be
Done’ were set in the status and shared

with the client.

Project C

More frequent meetings on daily basis

started.
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Updating client frequently on emails,

chatting and phone calls.

Execution

Project B

Regular status update document in the
form of complete progress of the project
was used to send to the client by every
weekend.

If there were some major changes or
modifications, then were notified to the
client the same day.

Color legends and tasks status separately

and clearly mentioned in the document.

Project C

Due to the geographical time difference,
the team members changed their office
timings in order to sit and waiting for the
client’s calls and emails till late at night.
The client never wanted some formal
document in this regard. Therefore,
informal and unstructured meeting session
through live calls, emails and messengers
fulfilled the requirements of the client.
Formal status update was being sent on

weekly basis only.

Result

Project B

Due to the regularity of the process, the

relationship between the client and project team

got more trustworthy and stable.

Project C

The frequent meeting sessions though
proved helpful in keeping clients updated.

Also increased the level of discomfort at
both ends.

Project apparently looked like stable but

actually was not.
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Key Area 6.2(c)

Tasks Allocation

Client’s

Expectation

Project B

Proper tasks assignment to the team
members.
Tasks status and tracking.

Neither resource should sit idle.

Project C

Each team member must have tasks.
Proper tracking of completed and

incomplete tasks.

Existing Approach

Project B

Internal tasks lists were prepared and
updated on daily basis.

Team members were being assigned tasks
once or twice in a week.

Weekly sharing tasks status with the

client.

Project C

Master requirement tracking document
with owners of the tasks was prepared.
According to build release plan, tasks were
allocated to the team members.

Shared with the clients according to the

release plan.

Identified Problem

Project B

Status of completed, incomplete, ongoing and

backlog tasks was unclear.

Project C

No major problem was reported in the process.

Expression of

Dissatisfaction

Project B

Not really.

Project C

Not really.

Solution Approach

Project B

Tasks and bugs added to the automated
system of tasks management.

Daily extraction of tasks from the
repository.

Assignment of the tasks.
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iv.

V.

Feedback from the team members.

Updating tasks status in the repository.

Project C No modification was made in the existing process.
Execution Project B I.  First on weekly basis.

ii.  Later on, daily basis, in order to make it a
formal process.

iii.  Bugzilla an open source system was used
as tasks repository.

iv.  Tasks were given specific number.

v.  Their status was set in the bugzilla.

vi. Preparing MS project plan and word
documents were used for tasks allocation
to the team members and status updates.

Project C i. Daily for tasks received from daily
informal meetings.

ii.  Weekly for formal structured requirements
of the releasing build.

Result Project B i.  The persistent and formal process.

ii. The level of client’s satisfaction was
increased.

iii.  He was satisfied with the existing project
progress.

iv.  More stability in the project.

V. Client’s trust increased on the team’s
performance.

Project C i.  The clients were satisfied with this tasks

allocation and sharing process.
They expressed their satisfaction on this
process and insisted on following it for

upcoming builds.
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Key Area 6.2(d)

Releasing Build Plans and Meetings

Client’s

Expectation

Project B

Weekly releases and meetings.

Well prepared project plans.

Details of current and upcoming builds
and tasks.

Newly explored functionalities.
Demonstration of released build.

Backlog issues.

Well scheduled meetings with full
preparation.

Server side management.

Prioritizing the tasks and functionalities.

Project C

Weekly or fortnightly releases.

Regular formal or informal meetings.
Tasks allocation.

Bug fixing status.

Backlog and modifications in previous

releases.

Existing Approach

Project B

Weekly releases and meetings.
Scheduled project plans.

Research on new functionalities.
Demonstrations of released builds.
Prioritizing the functionalities.

Backlog issues slightly presented.

Project C

Uncertain meeting timings.

Immature release plans.

No approval of master requirement
document of upcoming build from the

client.

Identified Problem

Project B

No major problem was reported by the client.

Project C

Informal decisions about upcoming builds.

No requirement freezing process.
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Frequent informal meetings.
Each client prioritizing his/her own

requirements.

Expression of

Dissatisfaction

Project B

No

Project C

Clients did not show major concern about
such minor irregularities of the processes.

Project  team though sometimes
complained about making a proper process

but client was not that much interested.

Solution Approach

Project B

As client was satisfied with the existing
process and progress of the project,
therefore, no major modifications made.
Reprioritizing the tasks both by the team
lead and client.

Project C

No major changes made.
Structural and formatting improvements in
the existing master requirement document

and project plans.

Execution

Project B

Reprioritization of upcoming tasks made
during meeting sessions.

Live demonstrations of builds.

Feedback of the client.

Meeting minutes were prepared and
shared.

Meeting recordings.

Project C

Only master requirement document and
project plan was used on daily basis
throughout the project.

Client’s feedback.

Extracting requirements from client’s

documents.
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Meeting minutes.

Result

Project B

Very stable project.
Very satisfied client.

Good team performance.

Project C

Despite the major concerns of the client related to

the processes, following issues were observed:

Client’s dissatisfaction.
Increasing complaints of client related to

the code, bugs and other inconsistencies.

Key Area 6.2(e)

Resource Allocation and Project Staffing

Client’s

Expectation

Project B

Project C

iv.

Vi.

Vii.

Full resource utilization.

No resource should sit idle.

Tasks allocation to the resources.

Approval of resources and tasks allocation
from the client.

Resources must have tasks daily.

Effort of each resource on project.

Overall team effort on the project.

Existing Approach

Project B

Project C

Determining tasks complexity.

Analyzing expertise of resources.

Defining % effort of each resource on the
project.

Approval of resources from the client.
Project staffing document and

Monthly approval from the client.

Identified Problem

Project B

Under estimated tasks complexity.
More resources required as estimated and

approved earlier.
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The client was not kept aware of the
situation.
Client was reluctant to add more resources

to the team.

Project C

No problem observed.

Expression Of
Dissatisfaction

Project B

Client was not aware of the issue, therefore, no

problem was risen from his side.

Project C

No.

Solution Approach

Project B

Determining the actual project work load.
Used hidden/silent resources.

Project C

Existing processes continued.

Execution

Project B

i.
ii.
iii.
iv.
V.

Vi.

Vii.

viii.

Recalculation of tasks complexities.

Effort distribution of resources.

Resource leveling.

Addition of a new resource.

Addition of silent resources.

Got client’s approval at some appropriate
time.

Monthly project staffing documentation.
Resource management and

Resource planning sheet.

Project C

Approval of resources at the beginning of
the project.

Monthly project staffing.

Resources management and

Resource planning sheet.

Result

Project B

Project C

Full utilization of resources on the project.
Less idle time.

Client’s satisfaction on his investment of
time and money.

Transparency of project.

Stability and client’s trust.
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Key Area 6.2(f)

Frequent Meetings and Updating Client

Client’s Project B I.  Regular weekly meetings.
Expectation ii.  Need based meetings.
iii.  Communicating project status, major and
minor issues, and next plans.

Project C I.  Regular weekly meetings.

ii.  Informal daily meetings.

iii.  Project status updates.

iv. Communicating major and  minor

problems, and bug fixing issues.

v.  Improvements and modifications required.

Existing Approach | Project B Same as required by the client.
Project C Same as required by the client.

Identified Problem | Project B I.  Not observed.

ii.  Not reported by the client.

Project C Frequent and informal daily meetings became an
overhead in the project due to being unable to
freeze the requirements.

Expression of Project B No
Dissatisfaction Project C i.  Not really, but
ii.  Client showed his unhappiness on the
problems in previous releases. See results
of 6.2(d).
Solution Approach | Project B Not required.
Project C Not required regarding the process.
Complaints about the problem have been
presented in 6.2(h).
Execution Project B Not Applicable.
Project C Not Applicable.

298




Result

Project B I.

Gap between team and client reduced.
Awareness of client with all the details of
the project.

His level of satisfaction and trust
increased.

Cooperation and coordination, open

discussions without fear.

Project C I.

Number of requirements increased day by
day.

Problems and issues rose.

Prioritizing and reprioritizing tasks by

each of the client became the routine.

See 6.2(h) for details.

Key Area 6.2(Q)

Automated Project Management

Client’s

Expectation

Project B I.

Project C i,
iii.

Client had no concern with the tools.
Well managed project.
Project manager need to be more keen and

concerned.

Existing Approach

Project B MS Word documents i.e.

iv.

Tasks sheets
Requirement management
Resource sheets

Status updates

Project C MS Word documents i.e. Master Requirement

document.

Identified Problem

Project B I.

Poor requirement tracking.

Backlog work.

Project C Missing requirements.
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Expression of Project B No
Dissatisfaction Project C | During meeting sessions.
Solution Approach | Project B Project management tools used.
Project C Improvement in the existing process.
Execution Project B i.  GoogleDocs using MS Excel
ii.  MS Project
iii.  MS Groove
iv.  Messengers
v. SVN
Project C Master requirement document was made more
structured and well formatted.
i.  MS Excel
ii.  Messengers
Result Project B i.  Proper requirement gathering and tracking.
ii.  Proper tasks allocation.
iii.  Proper tracking of backlog work.
iv.  Easy project progress and tracking.
v.  Bugs management.
vi.  Client’s satisfaction and confidence
increased.
Project C An improvement in the project management.
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APPENDIX G
Project Behavior and States Factors of Case Study-II

Project States Behavior Observations

Problem Classes

Factor 6.3(a) Problem Existence
Project State Takeoff
Project Sub-states Pre-Takeoff, Takeoff
Problem Class Project B ]
Identified Project C Performance-Minor
Other Problem Project B
Class (if exists) Project C No
Reasons of Project B i.  Weak problem solving.
Problems ii.  Carelessness.
iii.  Shortcuts in coding.
iv.  Bad coding practices.
Project C i.  Bad coding practices.
ii.  Carelessness.
iii.  Inconsistent data.
iv.  Coordination problems with the client.
v.  Noncooperation from the client.
Project’s/ Project B Problems were not critical and client was
State’s Response cooperative, therefore,
i.  Project progress was not affected.
ii.  Project ran smoothly.
iii.  Team performance improvement.
iv.  No hurdles during the takeoff state.
Project C Problems were not that much critical, but client was
much concerned about them. In a way they:
I.  Affected the release of builds.
ii.  Produced bugs in delivered build.
iii.  Frequent modifications after build released.
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iv.

V.

Project was instable.

Hurdles started during the takeoff state.

Solution Approach

Project B

Problems were minor; therefore gradually with the

maturity of the processes they were automatically

settled and improved.

Refined the process and problem solving

approach.

Project C

Processes defined by the project manager.
Frequent coordination with the client.

Processes modified and improved.

Result

Project B

Stability in project with smooth progress.

Client’s trust and satisfaction achieved.

Project C

Problems persistently occurred.
Client’s non cooperative behavior
continued.

Project remained instable.

Factor 6.3(al)

Problem Existence

Project State

Running

Project Sub-states

Running, Post-running

Problem Class Project B Performance-Minor

dentified Project C | Performance-Minor
Management-Critical

Other Problem Project B Management-Critical

Class (if exists) Project C | Progress-Limiter

Reasons of Project B i.  Bad coding practices.

Problems ii.  Hiding facts by the developers.

iv.

Misleading answers by the developers.

Lack of attention of the project manager.
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Project C

Project manager was unable to convince the
client on certain matters.

Client never tried to understand the team’s
point of view.

Improper process of development and

release.

Project’s/

State’s Response

Project B

Project was not greatly affected.
Development and release plans not got
affected.

Client was satisfied.

The running state was smooth.

During post running sub-state two major

problems were faced twice.

Project C

Client’s confidence shakes.

Increased inconsistency in released builds.
More instability in the project.

Problems faced throughout the running

state.

Solution Approach

Project B

Good project management practices.

More refined processes.

Project C

Processes defined by the project manager.
Increased coordination among the team
members.

More frequent communication with the

client.

Result

Project B

No major issues and problems.
Smooth progress of the project.
Good team performance.

Client’s trust and satisfaction.

Project C

Lack of trust increased with the client.
Mistakes by the developers remained.

Repeated modifications in the released

303




iv.

builds.

Client’s dissatisfaction.

Factor 6.3(a2)

Problem Existence

Project State

Hang up

Project Sub-states

Crawling, Swing, Pre-running

Problem Class
Identified

Project B

Progress-Limiter

Project C

Progress-Limiter

Other Problem

Class (if exists)

Project B

Management-Critical

Project C

Performance-Minor

Reasons of

Problems

Project B

Issues in the open source library.
Team unable to fix the problems in the
library file.

Lack of time for the developers.
Upcoming plans and deadlines.

Project C

Unresolved problems as described in
Examples 5.7.4(a) to 5.7.4(al).
Problems accumulated and couldn’t be

resolved because of behavior of the client.

Project’s/

State’s Response

Project B

Main development tasks were stopped for
the time being.

Only minor fixes were made as
development tasks.

Client was agreed with the approach.
Project entered into hang up state two
times during its life.

Hang up state was successfully recovered

by the projects.

Project C

Increased instability in the project insipte
of hard work by the team members.
Hang up state ran in parallel to the
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running state.

Solution Approach

Project B

Development of a new library file.
Dependent tasks and functionalities were
stopped.

Independent and minor tasks were

completed only.

Project C

Project manager communicated the situation and

non cooperative attitude of clients to the CEO at

last to avoid any complication in future.

Result

Project B

Client was satisfied with the development
of new library file.

Increased client’s confidence on the
project team.

Stability in the project.

Friendly and relaxed development

environment.

Project C

No improvement in the project’s
progress.

Unpredictable attitude of client.
Termination of the project was predicted
by the project manager and
communicated to the CEO.

Factor 6.3(a3)

Problem Existence

Project State

Landing

Project Sub-states

Landing, Post landing

Problem Class Project B Performance-Minor
dentified Project C | Performance-Minor
Other Problem Project B No
Class (if exists) Project C No
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Reasons of Project B i.  Minor coding issues.
Problems ii.  Bug fixing.
iii.  Code improvement.
Project C i.  Coding problems.
ii.  Inconsistent records.
iii.  Decrease in the number of team members.
iv.  Improper testing due to only one
resource’s availability.
Project’s/ Project B I.  No major effect on the project.
State’s Response ii.  During the landing state, project was
successfully completed.
Project C i.  Same as in Examples 5.7.4(a) to
5.7.4(a2).
ii.  No major problem during the landing
state.
Solution Approach | Project B Light weight project management approaches.
Project C No solution was applicable to the situation.
Result Project B | Project was successfully completed and closed.
Project C Project was closed without completion.

Client’s Perspective Factor

Factor 6.3(b)

Client’s Perspective

Project State

Takeoff

Project Sub-states

Pre-Takeoff, Takeoff

Observation

Project B Project was started as expected by the client,
therefore at this initial level of the project no
client related issues were present.

Project C Since the beginning of the project, there were

mistakes in the builds. Client noticed it with great
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concern.
I.  Client’s perspective was not achieved.

ii.  Problems in the project.

Others (if exist)

Project B

See ‘Project Response’ and ‘Result’ of 6.3(a).

Project C

See ‘Project Response’ and ‘Result’ of project

‘C” in 6.3(a).

Cause

Project B

i.  Project manager ran the project according
to the requirement and expectations of the
client.

ii.  No effect on the project’s progress.

Project C

i.  Project manager was unable to convince
the client on the process of build
development and release.

ii.  See ‘Reasons of Problems’ of project ‘C’
in 6.3(a) — (iii), (iv), (v).

Effect

Project B

i.  Smooth project progress.
ii.  Satisfaction of client.
iii.  No pressure on the team members, no
work overloads.
iv.  Friendly and cooperative environment.
v.  Take off state had no major issues and
problems.

Project C

i.  Instability in the project started.
ii.  Pressure on the team members developed.
iii.  Lack of understanding developed
between client and team members was
started creating.
iv.  Takeoff state had been effected by the

minor but critical problems.

Solution Approach:

Project B

The existing practices were continued.

Project C

i.  Modifications in the existing processes.

ii.  Frequent communication with the client.
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iii.  Project manager tried to explain the
problems to the client which were due to
the existing process and motivating him

to modify the process as required.

Result: Project B Project progress was quite successful.
Project C I.  Problems and mistakes were persistent.
ii.  Client not agreed with the project
manager.
iii.  Client was unsatisfied.
iv.  Same problems raised in each build.
v. Instable builds and releases.
Factor 6.3(b1) Client’s Perspective
Project State Running

Project Sub-states

Running, Post-running

Observation

Project B

i.  Project manager had defined the
processes as expected by the client to
fulfill his requirements.

ii.  Client’s was agreed and satisfied with the
approach of the team and project

management.

Project C

i.  Client’s perspective was not met
throughout the running state and the
project.

ii.  Client was much concerned about the
problems.
iii.  Project was not running as expected by

the client.

Others (if exist)

Project B

See 6.3(al)

Project C

See 6.3(al)

Cause

Project B

I.  The approaches were followed on which

the client was agreed.
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ii. All the processes were decided in

coordination with the client during

meetings.
Project C i.  Lack of trust from the client side.

ii.  Project was unable to convince the client
on certain technical issues.

iii.  Non cooperative attitude of the client.

iv. The client and project manager were
unable to understand each other’s point of
views.

v. Both of them were unable to reach at
some mutual decision to resolve the
issues.

Effect Project B I.  No major effect on the project’s progress.

ii.  Running state had no major concerns
related to the client.

iii.  Client’s perspective was fully met during
the running state.

Project C i.  Problems accumulated.

ii.  Instability in the project increased.

iii.  Client’s satisfaction level decreased.

iv.  Pressure built up on the whole team.

v. Client’s perspective was  missing
throughout the running state.

vi.  Progress hurdles during running state.

Solution Approach | Project B See ‘Solution Approach’ of project ‘B’ of
6.3(al).
Project C CEO was communicated with the issues.

See ‘Solution Approach’ of project ‘B’ of
6.3(al).
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Result

Project B

No major problems in the project.
Smooth progress of the project.
Good team performance.

Client’s trust built up on the team.

Project C

Inspite of the approaches followed to
resolve the problems but the project could
not be stable.

Lack of trust increased.

Client’s showed his dissatisfaction even
on the minor problems.

Instability in the project remained as it is.

Factor 6.3(b2)

Client’s Perspective

Project State

Hang up

Project Sub-states

Crawling, Swing, Pre-running

Observation

Project B

Hang up state occurred twice
throughout the project.

Client had no objection on the
approach followed by the team to
recover from the hang up state.

The progress of the project was
slowed down but was continued.

Client’s expectations were fully met.

Project C

Minor but critical problems were
present throughout the hang up state.
Hang up state proved to be the most
critical state of the project.

Client’s expectations could not be
met.

Client was not satisfied with the team
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performance.

Others (if exist) Project B | See 6.3(a2).

Project C | See 6.3(a2).

Cause Project B I.  Client’s cooperative attitude.

ii.  Client’s understandability of the
situation.

ili. Team had already built up its trust
relationship with the client.

Project C i. Client’s unresponsive and non

cooperative attitude.
ii.  Project manager unable to convince
the client.

Effect Project B | Client’s expectations were fully met
therefore, project ran smoothly even during
the hang up state.

Project C I.  Project got more instable and client’s

behavior became very uncertain.

ii.  Uncertainty and instability increased
in the project.

iii.  Project manager had realized the
termination of the project.

Solution Approach Project B | The existing approach was followed during
the hang up state. No major changes were
made in the processes.

Project C | Project manager openly discussed the issues
with the client during the meeting. Insipte of
it, client was not convinced.

Result Project B I.  Project successfully recovered from

the hang up state.
ii.  Project development started at normal
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pace.

Project C

I.  Project could not recovered from the
hang up state.
ii. Client stopped sending more

requirements and tasks.

Factor 6.3(b3) Client’s Perspective
Project State Landing
Project Sub-states Landing, Post-landing
Observation Project B _ _
Project C Nothing special was observed or reported.
Others (if exist) Project B | See 6.3(a3)
Project C | See 6.3(a3)
Cause Project B I.  The project was successfully completed
and being closed.
ii.  Client being not demanding throughout
the project.
Project C i.  Project was being closed unsuccessfully.
ii.  Client had no more expectations from the
team.
Effect Project B ) _
Project C No effect during landing state.
Solution Approach | Project B | Not applicable.
Project C | Not applicable.
Result Project B | Project was successfully completed and closed.
Project C | Project was  terminated/closed  without
completion.
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Respondents Data

APPENDIX H

Demographic Information

Table H1. Designation and Number of Respondents

Designation Number of Responses | Percentage
Senior/Top Management | 14 13.6%
Management 12 11.7%
System Analyst 10 9.7%
Senior Software Engineer | 40 38.8%
Software Engineer 27 26.2%

Respondents Experience

Company Responses

Table H2. Experience of Respondents

No. of Years | Frequency | Percentage
1-4 40 38.8%
5-10 54 52.4%
More than 10 | 7 6.8%

Less than 1 2 1.9%

Table H3. Responses from Company

Company Size | Frequency | Percentage
Small 39 37.9%
Medium 64 62.1%

313




APPENDIX |

Sample Questionnaire

General Information

No Question Answer
1 | What is your designation?
Senior/Top Management Position
Management Position
System Analyst
Senior Software Engineer
Software Engineer
2 | Which is your country?
3 | How many years of experience do you have?
4 | What is the size of the company where you work?
Small
Medium
5 | Does your company follow agile processes?

Yes

No
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No

Client’s Perspective:

Means understanding the client.
Understanding his/her requirements,
attitude, behavior. Taking care of and
giving preference to client’s satisfaction.
It is more likely mind reading of client.
Judging his thinking.

Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

Client is one of the most important and
influential  factor in the software
development projects especially in agile
based development.

The role of client is critical and decisive in
software projects.

The satisfaction of client is important and
necessary for project success.

Project success depends mainly on client's
satisfaction which is dependent on team’s
performance.

10

Most of the projects are closed without
completion because of dissatisfaction of
client.

11

Understanding and following client's
perspective throughout the project makes
sure the client's satisfaction.

12

It is not necessary to understand the
client's perspective for the success of a
project.

13

Client is not interested in processes very
much but wants his/her work completion
in either way.

14

It is not necessary to stick to the processes
if client is not that much concerned with
the processes and needs working codes in
due time.

15

Processes are not that much important to
make a client satisfied.

16

The preference is given to the client’s
priorities and expectations in projects
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following agile based methodologies.

17 | Some problems are associated with the
poor or no understanding of the client’s
perspective.

18 | Requirement management, communication
& coordination, and Resource (team)
management are the key phases in which
major process tailoring is required and
done.

19 | Client in agile based environment is
mostly concerned with these three phases
of a project and process management.

Project States
A project starts, run and completes it lifecycle. When there is no problem,

projects progress normally and gets completed. When there is any problem in a
project it may slow down, stuck, slow, stop or close without completion.

20 | Ideally there does not exist any project
without any problem or issue.

21 | Sometimes project get stuck at some point
due to severe nature of problems or project
progress may get slow down.

22 | Projects that face severe problems may be
terminated/closed without completion if
problems persist and couldn’t be resolved.

23 | Most of the projects survive during
problem phases and completes their life
cycle and closes after completion.

24 | Majority of the problems normally appear
in the projects after they have passed
through their early phases (delivery of few
early milestones).

25 | Each project faces problems or enters into
a problem phase at least once in its life and
may face it many times till its completion.

26 | The existence of the issues & problems
and response of the project to the key
procsses determines the condition and state
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of the project.

27 | Behavior and response of each project to
these states is different from other projects.

Process Tailoring (customization)

Add, Delete/Skip, Modify activities of a process, Splitting an activity and
selecting the most suitable part of the process, or Merging similar activities of a
process into a single activity.

28 | Small and medium size companies due to
resource limitations usually do not follow
the traditional heavyweight processes and
approaches like CMMI and ISO etc.

29 | Tailoring (customizing) an existing
process according to their project
requirements is the suitable choice for such
companies.

30 | A software process should be tailored
(customized) based on the client’s
perspective as the requirement of a project.

31 | During process tailoring new activities are
added, existing activities are modified,
deleted or skipped as per requirement of
the project and client.

32 | Process tailoring in agile environment
makes processes more effective, light
weight, focused and result oriented.

33 | During early phases of a project moderate
process tailoring is required because
project is premature at that time and
processes are not well established.

34 | During later phases of the project
maximum process tailoring can be done
because project and processes are quite
mature till then.

35 | When project is completely mature and
stable, minimum process tailoring should
be performed to avoid creating any
problem in the smooth progress of the
project.
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36

When project is about to complete; only
remaining works should be completed and
no new activity or process should start.

37

When project is about to complete,
processes should be winded up, un-
necessary or needless phases, activities or
artifacts should be reduced in number and
closed.

38

Process tailoring is a good option in agile
based development to manage projects,
and handle processes through lightweight
approaches.

39

Tailoring a process (based on requirement)
for each state of a project can be very
effective in handling processes and
managing projects.
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APPENDIX J

Process Tailoring Schema

Take off Running Landing Hang up
Pre Takeoff | Take off Running Post running Landing Post landing Crawling Swing Pre-running
Add (+) Delete/Skip (-) | Shrink () Add (+)
» & Delete/Skip (-) Delete/Skip (-)
g £ Modify (A) Modify (A)
2 Split & Select (+) Split & Select ()
@ § Merge (Y) Merge (V)
Wrap up (D)
- Add (+) - Add (+)
297 Delete/Skip (-) Delete/Skip (-)
S8% Modify (A) Modify (A)
c B c
285 Split & Select ()
EZ8
g§<©
Add (+)
Add (+) Add (+)
£ o Delete/Skip (-) Delete/Skip (-)
- g o =2 Modify (A) Modify (A)
[} =X
5 228 Split & Select (1) Split & Select ()
g g S Merge (¥) Merge (V)
s Delete/Skip (-) | Shrink ()
= B Add (1) Wrap up (©) Add (1)
= S Delete/Skip (-) Delete/Skip (-)
= 8 Modify (A) Modify (A)
g =
o4 & : :
2 Split & Select (1) Split & Select ()
E Merge (V) Merge (V)
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APPENDIX K

Calculation of Repetition Factor

Repetition Factor

The overall frequency of tailoring in each key process 6.4(a), 6.4(b), and 6.4(c) in
chapter 6 has been found in the range of 1 — 3 times. Therefore, frequency 1 means
that 1 time process tailoring is performed. If frequency is 2, it means that there is a
repetition of 1 time i.e. 1 time actual and 1 time repeated. So it means the frequency

of 3 times will be considered as follows:

Total Frequency: 3 times.
Actual: 1 time

Repetition: 2 times

Therefore, in order to determine the actual number of tailoring activities, the
repetition factor has been calculated and excluded from each project. The formula is

as follows:

Repetition Factor = ((Frequency of Tailoring of exampleN1 — 1) + (Frequency of Tailoring of
exampleN2 —1)... + (Frequency of Tailoring of exampleNn —1) ) + N

By applying the above formula:

Repetition Factor of Project ‘A’ = 1.6

Repetition Factor of Project ‘B’ = 1.3

Repetition Factor of Project ‘C” = 0*

*Repetition factor 0 means there was no repetition.

Number of Activities Repeated = Total number of activities tailored in Project’X '+

Repetition Factor
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APPENDIX L

Framework Implementation Guidelines

Prepared By:
Rehan Akbar
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1. What is Process Tailoring?

Customizing or adapting a software development process is termed as “tailoring”.
During process tailoring procedure, the processes, sub-processes and activities of a

software development process are tailored according to the requirements of the

project.

2. What is client’s Perspective?

Client perspective means to understand the client, anticipate him/her, and think in the
way he/she thinks. Furthermore, it deals with understanding client’s expectation,

requirements what does client has in his/her mind, putting yourself into client’s place

and environment as well as putting yourself into client’s shoes.

3. Activities of Process Tailoring

To customize the software development process, the tailoring operations as shown in

the following table are performed.

Table 2L: Process Tailoring Operations

Activity/Operation

Description

Add (+)

Addition or adoption of one or more processes sub-
processes or activities in an existing set of processes.

Delete/Skip (-)

Removing or leaving one or more non required
processes, sub-processes or activities from existing set
of processes.

Modify (A)

Updating or changing the existing one or more
processes, sub-processes or activities.

Split & Select (-)

Dividing a process, sub-process or activity into one or
more sub-parts and selection of the most suitable and
most required one or more activities or processes or
sub-processes.

Merge (V)

Combining two or more processes, sub-processes or
activities into single process, sub-process or activity
based on their definition and performance.

Shrink (=)

Reducing or downsizing the number of steps, sub-
activities or sub-processes from inside an activity or
process.

Wrap up (D)

Winding up or closing the activities or processes being
performed to close the project.
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4. Project States Definitions

Definitions of each state as presented in Table 3L below, helps to identify the current

state of the project.

Table 3L: Process Tailoring Operations

State Sub-state Description
Takeoff | Starting state of the project.

Pre-Takeoff | An initial state of the project when preliminary requirements are
received, project team is selected and initial set up is being made.

Takeoff A project state when initial level development gets started and early
iterations are in progress. It is the beginning for the development of the
first milestone.

Running | The state when after project takes off, development and coding is in progress.

Running A project state after the completion of a few early iterations. Some
deliverables have been released to clients.

Post It is a state when project has become matured after the completion of

running major iterations. For example, release of beta versions.

Hang up | The state when project progress gets slow down due to the presence of problems.

Crawling When project is in this state the progress of the project tends to slow
down, delivery dates are not met, requirements are not fulfilled and tasks
are not properly allocated. Client is also not satisfied and project seems
to lose client’s trust.

Swing A state after crawling when revolutionary project management measures
are taken up to overcome the issues faced by a project. Development
processes are slowed down during this state due to the streamlining of
the overall process. Quick project management measures are taken at
micro-level.

Pre running | A state when development processes are speed up after swing state
modifications. Project again enters into its running state.

Landing | The state when after completion of all development tasks project is near to end.

Landing A state when project is near to its completion. Last few deliverables are
in progress. Deliverables might be a part of plan or newly received
requirements from clients.

Post A state after completion of the project when priority tasks and

landing requirements are about to finish. No new requirements are received to
work on. Bugs are being fixed and necessary documentation is done.
Status of all requirements is set to be verified and closed.

The definitions of each state of the project help in understanding the state and its

identification during the project execution.
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5. Process Tailoring Framework Implementation

To implement the framework follow the steps as labeled on the framework diagram as

shown in Fig 4L.

Project Project Behavior

\ 4

| Client Q _ | Project States

Client’s Perspective ° —  Takeoff
| Running
< > Key Processes —
[ —— Hang up
Resource K
Management | Landing

Communication

Requirement

Management
[ il e ;
Tasks Requirement '
Allocation gathering and !
tracking !
i
1
1
1

Mapping
&
Tailoring

A

i > Tasks Tailoring <
: Sub-processes Activities

\ Activities < > GIINI®!
__________ Iteration/Build (¥) (%) (D)

Process Tailoring Schema

Fig. 4L. Process Tailoring Framework Implementation Steps
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A. Steps to Tailor the Key Processes

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Note:

Identify and select the state of the project according to the
definition of  states as given in Table 3L.

Select the key process as shown in Fig. 4L which is required to
be tailored.

Understand the client’s perspective, his/her requirements and
expectations from the selected key process.

Select one or more tailoring operations as given in Table 2L
which are required to perform tailoring of the selected key
process.

Tailor the selected key process according to the respective state
of the project.

Tailor all three key processes one by one as required according
to the states of the project. Follow steps 1 — 5 every time.

B. Observations

1. Note down the processes, sub-processes and activities tailored as well
as how many times tailoring is done.

2. Record the following observations/data:

Vi.

Vil.

Most common tailoring operations performed for each key
process during each state of the project.

Number of processes, sub-processes and activities tailored for
each key process during each state of the project.

Calculate average number of processes, sub-processes and
activities tailored for each key process during each state of the
project.

Count the number of problems faced by the projects.
Record the duration of each state of the project.

Which activities, processes and sub-processes are finally
selected after tailoring?

Examples/scenarios which exist during process tailoring
procedure.
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C. Outcome
1. Remove garbage or unnecessary data from the recorded observations.

2. Present observations in a more structured and understandable format.
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