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ABSTRACT

In the software industry, the project manager faces a challenge to control the
software development life cycle (SDLC) while looking into project management
activities, which implies that the management of the project life cycle needs close
attention. If project managers can identify the important factors that have a serious
impact on the Sri Lankan software industry, it will be very helpful in managing the
SDLC. Main research problem is “how the software development life cycle can be
managed while considering the endemic factors specific to the Sri Lankan software

context.”

There are different kinds of software development life cycle models being used in the
Sri Lankan software industry. Due to the number of models it is difficult to directly
identify the endemic factors for management effectiveness in the models. Therefore,
the approach the research has taken is to develop a common framework
encompassing all the SDLC models to manage the endemic factors in the Sri Lankan

softwar literature survey

and a p 2?%& Y Irvevy

Based on thesinitialprelimitisry SUTVAY . aNC search identifies
the most imporiant categories related (0 the SDLC management, such as
consideration of the suitable life cycle, consideration of IT project factors,
applicability of organizational context and customer satisfaction. Based on these
categories the research focused on identifying the endemic factors related to the Sri
Lankan software industry. Accordingly, the theoretical framework was built
considering the main factors related to the SDLC. Based on the survey, the research
identifies the factors which have an impact on the effectiveness of the SDLC
management. Then the analysis phase filters out the endemic factors via statistical
tests. Finally, this research proposes a software development lifecycle management
framework based on the endemic factors specific to the Sri Lankan software industry.
Based on this framework, project managers can consider the important factors related
to managing the SDLC on endemic factors. In the future, researchers can consider

related elements of endemic factors such as quality comparison.



ACKNOWLEGEMENT

I would like to acknowledge the valuable comments and viewpoints expressed by the

following persons.

Dr. Shantha Fernando, the supervisor of this project for the great support by giving

advice, comments and courage throughout the research.

Dr. Chandana Gamage, the head of Computer Science and Engineering, who
provided advice, especially by evaluating the project over and over again and at the

progress, reviews presentations.

Tilina of University of Moratuwa too helped me greatly. Special thanks to Greshani
and Koshi for assisting to review and prepare the documentation.

Special thanks to the support of data collection time who contributed to my survey
by submitting their responses on, and all the project managers and team leaders for
giving helpgﬁéestabllsh contacts to do'the survey. Finally,“all iy friends, family and

colleagues for glvmg me support to make.my project a success.



TABLE OF CONTENTS

1

CHAPTER: INTRODUCTION ..citteeeceiiiiiiiinnenneeseiesniinessssssssssssssessesssssssses 1
IR = - Tod (o | (01U o USROS 1
1.1.1 Endemic factors in SDLC ........cccooiiiiiiieiieieeesee e 1
1.1.2 Defining endemic factors based on research...........c.cccooeviviveiviciiiinnnn, 2
1.2 Problem Statement ... 2
1.3 RESEAICH ODJECHIVES ..ot 3
1.4 Scope Of the RESEAICN .....cc.ivuiriiiieieeee e 4
15 SUMMAIY w.oiiiiiieieiie ettt ettt e e s aa e e st e e sbe e e sbaeesabeeesabaeesans 5
1.6 GuUide t0 the REPOIT......couiriieeirieeeeeeeee e 7
CHAPTER: LITERATURE REVIEW.....uiiiiiiinncneennsnesscsneessssnessssens 8
220 A 101 oo [F T [ o RSP UPSR 8
2.2 Software Lifecycle and SDLC and its IMportance .........ccceeeveeeeevieeviesvesneenne. 8
2.3 WhAt iS SDLC ....viiiiiceieiicieeeeteste sttt st st e e s e e tenaenaaseens 9
2.3.1 @%\‘&i ['modet..".. o e 10
2.3.2 _%Y\iat [1 Life CyCle MOGEl v ..ot 10
2.3.3 INCIEMENTAI MOUET 1..vrrrerreeseesessesseseerseeesessesseeesresereserses 11
2.3.4 RAD (Rapid Application Development)..........ccccccevveeviveieiiieseeiecieennn, 11
2.3.5  SPIral MOl .......oceiieieeee e 12
2.3.6  AQIE JEXIIEBME ...t 13
2.3.7 Generic model of life CyCle........oocoiiiiiii e, 14
2.3.8 Choosing the right Project Life cycle Model...........c.ccoooveeiieiiinnen, 16
2.4 Important Factors that are Effective to the Life Cycle........c.cccoveevvecrveenennen. 17
2.5 Comparison of the Life Cycle MOdEelS.........ccevuveieeierieieeeeeeee e 19
2.6 How to Measure the Project Management Life Cycle Activities................... 20
2.6.1 The Nature of Information Technology Projects..........c.ccccevvvvvrieninnen. 20
2.6.2 Characteristics of Information Technology Project Team Members..... 21
2.6.3  Diverse TECANOIOGIES. ......cccviiiieiii ettt 22
2.7 Professional Project Management Guidelings ...........ccevvvvereeveecienecsiennnnns 23



2.7.1 PMBOK (Project Management Body of Knowledge) ..........cccccevevenen, 23

2.7.2 PRINCE 2 (Projects IN Controlled Environments) ..........cccccccvevvevennen, 24
2.7.3 ITIL (Information Technology Infrastructure Library) ..........cccccoeeuennee. 24
2.7.4 CMMI (Capability Maturity Model Integration) .........c.ccocvvvvviveienenen. 25
2.7.5 RUP (Rational Unified ProCess) ........cccvvevueiiieieeiieiiesieesie e seese e 25
2.7.6  MSF (Microsoft Solution Framework) ..........cccceeeeiiervenesiieseene s 26
2.8 Employees in Sri Lanka, Relating to Project Life Cycle Management ......... 27
2.9 Project Life Cycle Related Initial Findings on the Sri Lankan Software
T [V 1 Y 2SR 28
2.10 Analyzing the Software Industry Environment Factors and Identify the
Relationship between Management Activities and the Life Cycle. ............... 29
CHAPTER: METHODOLOGY ..cctitiiiiiinineninninnninnnnineseseeememesemmmesmsssesemmseee 32
TR A [ 11 (o [FTox {To] o OO OSSR 32
3.2 Theoretical FrameWOrK ..........cccovieiiiienieieseereee e 32
3.3 Conceptual FrameWOIK ...........ccveirieieirieieieesieiee sttt e e s sesresseneens 36
3.4 D%a;;é:s 28igh Strategy i rrverrerr NSNS IROR 38
3.4.1%Bato IO ASAMPIING L3 veververeeie et ne s 38
34,2 SAMPIE SEIECHON w.vvoveeeoreerereseeseesesseersseeseessessereseresres e 39
3.5 Research HYPOthESIS ......cciiiiiieieeieceeie ettt 39
3.6 QUESLIONS TOr thE SUINVEY ....cueiieieieeieeiere ettt 41
3.6.1 Process of data COIECLION............cccoviiiiiiiiieee e, 41
3.6.2 Method of data COHECHION ......c.oovevviiiiicicece e, 42
3.7 Variable/QUESTION MaP ......ccevieriieierieieeie sttt 42
3.8 SUMIMAIY .. e s e s e e s be e e sabeeesnbeeesaneees 43
CHAPTER: DATA ANALYSIS...cciiiiiiiiiiiiiiniinininieneninisesnesssssssssssssssssssssssee 44
g 011 {0 (1t A o] o USRS 44
4.2 Data Preparation........cccceceecieeeese e sieseeie e ae e e e s erae e naeeneas 44
4.3 Used Life CyCle MOEL:........ccoviiieiieee ettt 45
4.4 Reliability ANAlYSIS.....cooiiirieieieieiereseeee e 45



4.5 StatiStiCal ANAIYSIS......ccieiieieeiesie et 46

4.5.1 Pearson correlation test: Filter endemic factors............ccccoovvovniiiienenn, 47
4.5.2 Pearson correlation test: SDLC factors with management factors ........ 85
4.6 Summary of Hypothesis TeSt........cccevieiierieieeieceee e 100
4.6.1 HYPOLhESIS L ..o 100
4.6.2  HYPOLNESIS 2: ..oveiiieiiee ettt 101
4.6.3 HYPOLNESIS ..o 103
4.6.4 HYPOLNESIS 4....oveieiiie e 105

5 CHAPTER: RECOMMENDATIONS AND CONCLUTION........cseeeeueee 108
TR A [ 11 70T [FTox {To] o OO P PP 108
5.2 RECOMMENUALIONS......ecieriieieeierieeie ettt sttt e see s 108
5.2.1 Measure the endemic factors related to life cycle management .......... 108
5.2.2 Awareness with management in SDLC factors ..........ccoovevvvvvviiennenn. 110

5.2.3 Development of Life Cycle Management Framework based on Endemic

e (01 (0] £ SRR 112

5.2.4 ,‘:”evelopment ef Hranfdworkolaluiva, driLanka. ... 112

5.3 Reseﬁ_’r?th T LA 0] < 116
B4 FUILTE WOTK oo 116
5.5 CONCIUSION ..ttt bbb 117
REFERENCES......ccoottiiintetiiierensssssnnessssssnsesssssssnsssssssssssssssssnssssssssnsasssssnns 119
N o =1 N1 ) 122
Appendix 1: Show the research qUESLIONNAITE..........cceeeevieecieeieieeceeee e, 122
Appendix 2: Data analySiS Map .......cccceveereeiierierie e et 125

Vi



LIST OF FIGURES

Figure 2.1: The simple staged Model..........cooveiieieiieiieeceeee e 9
Figure 2.2: General Life Cycle MOEl..........ccovieririinieeeeeeeee e 10
Figure 2.3: Waterfall MOdel...........coveiieieiieeceece e 10
Figure 2.4: Iterative DeVEIOPMENTS........ccceoeeiieriereeieceseete e 11
Figure 2.5: RAD MOGEL ......cuoeiiiieieeeeeeeeeee e 12
Figure 2.6: Spiral model DeVElOPMENLS .......cceeeeriieiieieeee e 13
Figure 2.7: Spiral Model Developments...........coceveeeeieiieneneneneeeeeeeeeeie e 14
Figure 2.8: A generic software development lifecycle model ............ccccovevvenrennenee. 15
FIQUIE 2.9 D3 CUDER......cceiieiieieeee ettt nae s 16
Figure 2.10: Theoretical framework for successful agile methods...........c.c........... 17
Figure 3.1: Conceptual Framework .........c.ccocvireririiiierenesere e 37
Figure 3.2: Overall IT workforce by job Category (ICTA Survey, 2011)................ 38
Figure C idate B i sz allhagae oo veseserssesssasassssaenne 39
Figure x:é:@c;‘: e Every. Questians WISedeSAONSE ANALYSIS crrvvererreerrerrerreerenans 41
Figure 5&: iy Ofithe Iifa ayClamSage oo, 45
Figure 4.3: Dala distribution frequency —well defined requirement e 48
Figure 4.4: Data distribution frequency —domain knowledge of team members...... 50

Figure 4.5: Data distribution frequency — Expertise of users in problem domain.... 52
Figure 4.6: Data distribution frequency — Availability of reusable components...... 54

Figure 4.7: Data distribution frequency — User involvement in each SDLC Phases 56

Figure 4.8: Data distribution frequency — complexity of the system............cccc...... 58
Figure 4.9: Data distribution frequency — nature of project.........ccccceevevcveververreenen. 60
Figure 4.10: Data distribution frequency — characteristics of team members........... 61
Figure 4.11: Data distribution frequency — diverse technologies .........ccccccvevvennns 63
Figure 4.12: Data distribution frequency — OUISOUICING ......cceeeverreerrereereerieseeseeene 65
Figure 4.13: Data distribution frequency — virtual teams ..........cccceeevveeveerieeneesiens 67
Figure 4.14: Data distribution frequency — CUItUIE .........cccvevveveevieireie e, 69

vii



Figure 4.15: Data distribution frequency — financial stability ............c.ccccevevenenee. 70
Figure 4.16: Data distribution frequency — organization of work.............cccccecevenene 72

Figure 4.17: Data distribution frequency — usage of management best practices..... 74

Figure 4.18: Data distribution frequency — Usage of process & Standards.............. 76
Figure 4.19: Data distribution frequency — quality expectation..............ccccceevvenennen. 78
Figure 4.20: Data distribution frequency — knowledge of the project domain ......... 80

Figure 4.21: Data distribution frequency — knowledge of scope and limitation....... 82

Figure 4.22: Data distribution frequency — technology expertise...........cccceeeveruennen. 84

viii



LIST OF TABLES

Table 1.1: Summary of Chapter DeSCHPLION ......cceeeeieieiierierereseeeeeeeeeee e 7
Table 2.1: Comparison of the Various Process Model ..........ccccoeevvevieiieieneeiiennnnn, 19
Table 2.2: Summary of PIlOt SUIVEY .......coovieiecieeceseee e 28
Table 3.1: Measuring table.........co.ooviiiii e 33
Table 3.2: Variable QUESTION MAWP.........cui ettt 43
Table 4.1: Chronbach Alfa teSt OUIPUL .......cceeeriririeieeeeeer e 46
Table 4.2: Data distribution test-well defined requirement ...........cccoveevevievievieennnne 47

Table 4.3: Pearson correlation test — Well defined requirement and level of
Applicability of variation of lifecycle model...........cccoovvveieeiieeeeeeee, 49
Table 4.4: Data distribution test- Domain knowledge of team members ................. 49
Table 4.5: Pearson correlation test — Domain knowledge of team members with
applicability of variation of lifecycle model ... 51
Table 4.6: Badta distributian tast: exipédise ofivsens inproblerk domain................... 51
Table 4.7; gzgrson covrelation test expertise-of-dsers-inproblem domain with
appllcabﬂlty of variation ot tifecycle model ..........ccoveeevieieieceseeereeee, 53
Table 4.8: Data distribution test- Availability of reusable components.................... 53
Table 4.9: Pearson correlation test- availability of reusable components with
applicability of variation of lifecycle model ...........cccoooveieiieienieeeee, 55
Table 4.10: Data distribution test- User involvement in each SDLC phase.............. 55

Table 4.11: Pearson correlation test — User involvement in each SDLC Phase and

level of applicability of variation of lifecycle model...........cccoovvveiieiiiinnnnn, 57
Table 4.12: Data distribution test- Complexity of the system .........ccccoevvevevvevennnne 57
Table 4.13: Pearson correlation test — complexity of the system and level of

applicability of variation of lifecycle model...........cccoooovieiiecenieeeeeee, 58
Table 4.14: Data distribution test- nature of Project ........cccceevvvevveeeveeneeneecieeeee 59

Table 4.15: Pearson correlation test — nature of project and applicability of

INfrastructure Of IT PrOJECT .....ooouvieeieceeeeee e 60



Table 4.16: Data distribution test- Characteristics of team members...................... 61
Table 4.17: Pearson correlation test — characteristics of team members and level of
applicability of infrastructure of IT Project .........ccceovvevvevveieveeceeeeeeceeeene 62
Table 4.18: Data distribution test- Diverse teChnolOgies..........coceveeerieiienienieniennenn 62
Table 4.19: Pearson correlation test — diverse technologies and level of Applicability
Of Infrastructure OF IT ProOJECT.......covevieieceeeces e 64
Table 4.20: Data distribution test- QULSOUICING.......c.ceveverieriereniereeieieeeeeeesee e 64
Table 4.21: Pearson correlation test — outsourcing and level of applicability of
INFrastructure OF IT PrOJECT......c.ooiiieiieeeree e 65
Table 4.22: Data distribution test- virtual teams...........cccoeeverenienenieieenerese e 66
Table 4.23: Pearson correlation test —Virtual teams and level of applicability of
INFrastructure Of 1T PrOJECT.......couv e 67
Table 4.24: Data distribution teSt- CUITUIE.........eoveeierieieeceee e 68

Table 4.25: Pearson correlation test — culture and level of applicability of

OrOANIZAtION CONTEXE e 69
Table 4.26:D Stributiantest-financiahstabilitySei Lanka s 70
Table ¢ ”%Fr 1eorrelationtest I-financial stabitity-ant Tey Applicability of

OTGANIZAION COMERE. e e ese e s 71
Table 4.28: Data distribution test- Organizations of WOrk.............ccccoveveevieveevieennnn. 71
Table 4.29: Pearson correlation test — organization of work and level of

Applicability of organization CONteXt...........ccceveeeeieeieiieseece e, 73
Table 4.30: Data distribution test- usage of management best practices.................. 73

Table 4.31: Pearson correlation test — usage of management best practices and level

of applicability of organization CONtEXt ..........cceevveeiieriieiececeece e, 75
Table 4.32: Data distribution test- Usage of process & standards............cccecvevuennenne 75
Table 4.33: Pearson correlation test — usage of process & standards and level of

applicability of organization CONEXL..........c.ecerverieerieeieriereeee e 76
Table 4.34: Data distribution test- Quality expectation ............cccceevvervieevierveenneenne. 77

Table 4.35: Pearson correlation test — quality expectation and level of Applicability

Of SatisSTaction Of CUSTOMEN NEEAS .....eveeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeeeeeees 78



Table 4.36: Data distribution test- Knowledge of the project domain...................... 79
Table 4.37: Pearson correlation test — knowledge of the project domain and level of
applicability of satisfaction of customer Needs............ccceevevevceeneeviccierieeen, 80
Table 4.38: Data distribution test- knowledge of scope and limitation .................... 81
Table 4.39: Pearson correlation test — knowledge of scope and limitation and level of
applicability of satisfaction of customer Needs............cccevvevevceevieveecieseeee, 82
Table 4.40: Data distribution test- Technology expertise........cccceeevveeveriereenennnne 83
Table 4.41: Pearson correlation test — technology expertise and level of applicability
of satisfaction Of CUSTOMEr NEEUS .......c.eeeerieiereere e 84
Table 4.42: Pearson correlation test — time management factors and level of
applicability of variation of life cycle model...........c.ccooeeveiiieniie, 86
Table 4.43: Pearson correlation test — cost management factors and level of
applicability of Variation of life cycle model ..........ccocevveiieienieiiceceee, 87

Table 4.44: Pearson correlation test — scope management factors and level of

applicability of variation of life cycle model ... 88
Table 4.45::P¢ 1 conrelatign.test—guakity, managementfacio d level of

applic&aity ofiveriatiamot|ifdcytte ModelsSCriallons. .....oooveeeveeecvcveeen, 89
Table L s f)o’ Yeorrelation'test-< 5 iHe Ievel Of

applicability of Infrastructure Of IT PrOJECT.......cccevuevierererierineeeeeeeeee e 90

Table 4.47: Pearson correlation test — Cost management factors and level of
applicability of infrastructure of IT Project.........ccceveeeeieiieieeeeeeeceee, 91
Table 4.48: Pearson correlation test — Scope management factors and level of
applicability of infrastructure of IT Project.........ccceveeeeieiieieeeeeeeceee, 91
Table 4.49: Pearson correlation test — quality management factors and level of
applicability of infrastructure of IT Project........cccceevveviievieniecceece e, 92
Table 4.50: Pearson correlation test — Time management factors and level of
applicability of organization CONEXL..........c.ccvrvereerieeieriese e 93
Table 4.51: Pearson correlation test — cost management factors and level of
applicability of organization CONEXL..........c.ecerverieerieeieriereeee e 94
Table 4.52: Pearson correlation test — scope management factors and level of

Applicability of organization CONEXt..........ccvveeiieiieriieeiie e 95

Xi



Table 4.53: Pearson correlation test — quality management factors and level of
applicability of organization CONEXL............ccceeiereeiieeiereese e 96
Table 4.54: Pearson correlation test — time management factors and level of
applicability of satisfaction of customer Needs............cccevvevevceerieviecieseeeen, 97
Table 4.55: Pearson correlation test — Cost management factors and level of
applicability of satisfaction of customer Needs.............ccevveverceerieriecierieceen, 97
Table 4.56: Pearson correlation test — scope management factors and level of
applicability of Satisfaction of cuStOMer NEEAS .........ccceveeveriereeieeiereeeene 98

Table 4.57: Pearson correlation test — quality management factors and level of

applicability of satisfaction of customer NEedS ...........ccevvevercieneerieeereereens 99
Table 4.58: Summary of the HypotheSis test 1 .......ccoovvevieiiieiecieeeeceee e 101
Table 4.59: Hypothesis 1 TeSt RESUIT ........cccooeviriiiiieceeeeeeeeee 101
Table 4.60: Summary of the HypotheSiS teSt 2 .......ccoeveeieiieieceee e 102
Table 4.61: Hypothesis 2 TeSt RESUIT ........ccooereririeieee e 102
Table 4.62: Summary of the Hypothesis test 3 ..., 104
Table 4.63:\Hypothesis JdesiRestMoratuwa.. Sti- Lanka....ccooveevevvevennen. 104
Table 4.64§;%jmmary oF the Fiypothesis-teskd LI LGl A L O 106
Table 4.65':: 'ﬁypothesis A TSt RESUIT .. e 106
Table 5.1: Summary of the Pearson test reSult...........cceveereeceneenencieseeeeee e 109
Table 5.2: Summary of the results of the tests conducted above ........................... 111

Table 5.3: Awareness with management factors with analyzed endemic factors... 113

xii



LIST OF ABBREVIATIONS

CMMI

ISO
ICTA
ITIL
MS
MSF
PM
PMBOK
QA
RAD
RUP
SDLC
XML

: Capability Maturity Model Integration
. Information Technology
- International Organization for Standardization
. Information and Communication Agency
. Information Technology Infrastructure Library
: Microsoft
: Microsoft Solutions Framework
: Project Management
: Project Management Body of Knowledge
: Quality Assurance
: Rapid Application Development

o - Rational Unified Process

f:é Software eyglepmept Lifeceyclg

‘ Extendible Markip-1cangtiage

Xiii



