Construction of an Evaluation Model for
Free/Open Source Project Hosting Sites

A thesis submitted in fulfillment of the requirements for
the degree of Doctor of Philosophy

Haggen Hau Heng So
B.Eng., Grad.Cert.Trans.

School of Business Information Technology
Business Portfolio
RMIT University
September 2005



Declaration

| certify that except where due acknowledgementiesn made, the work is that of the author
alone; the work has not been submitted previoushghole or in part, to qualify for any other
academic award; the content of the thesis is thdtref work which has been carried out since
the official commencement date of the approvedamreseprogram; and, any editorial work,

paid or unpaid, carried out by a third party isramkledged.

Haggen So

9 September 2005

The current version of this document is 0.9. Sofitee permissions to include figures and tablemfexternal source are not
yet obtained. So do not be surprised if you sk X" in certain diagrams or tables. This documis regretfully created
using MS Word 2000. The reasons to use these wamis functionalities and communication with theab§shments. On the
other hand, most of the diagrams in this thesigwleawn with OpenOffice Draw and | used PDFCreat8rlto convert the

document to PDF. | believe if | start my PhD npwgbably | can use mostly Free/Open Source Software



iii
Acknowledgements

Many people have offered assistance during this pfoQramme and | cannot name all of them

here. A number of people come to mind when | Ibagk...

I would like to sincerely thank my senior supervjdor. Nigel Thomas, for guiding me through
the PhD programme as well as providing ample freedo that | can develop the discipline of
becoming an independent researcher. My gratitlstegmes to Mr. Hossein Zadeh on his effort
in providing technical support on the web servigre Faculty of Business provided funding for
the scholarship and conference to make this Phlgranome possible. The staff in the
Research and Development Unit was very helpfukylven took up the task of appointing the
examiners. Dr. France Cheong also proofread tisisettation and his suggestions on the
grammatical mistakes and typos are taken. Ladliddinitely not the least, the companionship
and expertise of the students in the businessnas&h were absolutely indispensable in this

journey.

I would also like to thank the people who assistadng data collection. The participants of
the Delphi survey included Kasper Edwards, Frariiimand 30 other anonymous patrticipants.
The online Delphi survey was tested by the syststing team, which was made up of Alpha
Lau, Boon Chew Tay, Chandana Unnithan, John Yu;Kée Sit and Tat Wai Ho. Furthermore,
Dr. Brett Scarlett and Professor Clive Morley gawealuable comments on the design of the
Delphi survey methods. During the detailed in\gzgtton of external FOSPHost sites, Roger
Dingledine, Ryan Gordon, John Minnihan, Christiagiriger and Chris Ryan gave useful and
interesting comments on the topic and ibiblio.orgvied the hosting service required. By
releasing thesis to the public under the Creative omm@on
Attribution-NonCommercial-NoDerivs license (see A&pgix B), | wish to express my

gratitude to above volunteers for their contribntido the common good.



iv

My family was also very supportive during the pramme. | would like to express my heartfelt
gratitude my elder sister and brother in law withom | lived with. They provided a warm
home and my brother in law read through my writiagsl gave useful comments. The PhD
programme is a journey of understanding phenomentside of myself as well as a journey
inwards of self-discovery. In retrospect, | woulever reach the end if my parents have not
prepared me for this journey from the very begigroh my existence. The skills that | have,
the personality that | possess, and many othegshimat | take for granted — their existence is
not a coincidence, but the fruit of years of haaikwand love. | can hardly find the right words

to express my gratitude.

This research project is an exploratory study, bhdve to stop when there are still many
mysteries lying around. It has been said by Canfub00 BC) that "What you know, you know,
what you don't know, you don't know. This is knosde." Nevertheless, when loneliness
haunts, it is tempting to draw ungrounded conchssir instant gratification. The friendship

with the ultimate mystery, the God incarnated théfered, helped and is still helping me to
make friends with these mysteries. For the dedioenquering mysteries comes from fear, but

the friendship provides peace.

Last but not least, | would like to thank the reaofethis dissertation - yes, that is YOU. Most
people would hardly care about this acknowledgesssttion, and your interest in this work is

very much appreciated.

If you find anything worthy of praise in this worgrobably it is due to someone mentioned
above, and all the forerunners who kindly let nandton their shoulders — their discoveries,

theories and wisdom. Nevertheless, if you find faut, then the blame probably lies with me.

H. So



Table of Content

D LCTolF= = Lo o PO PP PP P PPPPRPPP i
ACKNOWIBAGEIMENTS ...ttt e e e e e e e e e e e e e eeees ii
LK1 ] (3o I O] 01 (=T o | F PP RPPPR PP Y
LISE OF FIQUIES ... eeee ettt ee e s s e e e e e e e e e e e e eeeeeennnnnnes Xi
LISt OF TADIES ...t e e e e e e s e e e e n e Xiv
LY o] o] (=AY F= 11 [ PP PP P PP PP PP PPPPPPPP XVi
Y 6] 1 = T PO P PP PPPPPPRRP 2
(@ gF=T o1 (=T ol I [ 01 (o To [¥ o 1 o o PP 3
11 [ Tigo e [FTo1 1 (o] o H PP PPPPRTRR 3
1.2 Rationale of the RESEArCH ............uuceemeeeeiee e 6
1.3 Objectives of the ReSearCh ...........ooocceeeeec 7
1.4 RESEArCh MELNOUS. ......eiieiiiiiiee e 8
15 Contribution of the ReSEarch............cceemmeeeiiiiii e 8
1.6 Structure of ThiS DISSEItatioN ...........eeeeiiiiiiiieiiiiiii e e e e 8
Chapter [l Literature REVIEW...........uuuuuiiimmieeeeeeeeeeeeeeeeeeetitsss s s e e e e e e e e e enaaaaeaaaaeeeeeeennnns 11
2.1 INEFOTUCTION ...ttt e e e e e e e e e e e 11
2.2 Formal Definition of Free/Open Source Software.............cevveviiiiiiiiiieeeeeeennn, 1.1
2.3 The Most Well-Known Model - The Cathedral afetBazaar..................oooeee 13
2.4 Relevant Areas of Interest in the Topic of Fogen Source Phenomenon ............ 16
2.5 Summary Of Chapter TWO.......coovii i et e e e e ee e e e 17
Chapter [l Research QUESLIONS ..............ummmeeerruririiiiiiasieeeeeeeeeeeeeeeeseenes e 19
3.1 INEFOTUCTION ...t e e e e e e e e e 19
3.2 Free/Open Source Project HOSHING SIteS .ccevveeeeeiiiiiiieeeeeeiis e ee e 19
3.3 Developing the Research QUESHIONS..... oo ccciiiiiiiiiee e 21

3.4 Summary of Chapter TRI€E ........ovvveiiicecee e 23



Chapter IV Development of Analytical Frameworks ..........cccoooeeeeiiiiiiiiiiiiiiiiiiee 24

4.1 INEFOTUCTION ...t e e e 24

4.2 Background for Analytical Frameworks.......ccccccooiiiiiiiiii e 24
4.2.1 Free/Open Source Community, a definitioN.............cccceeeeieiiiiieeeeeeenn. 25

4.2.2 A Framework on Computer-Supported Co-opezatork (CSCW) and

Analysis of an Free/Open Source COMMUNILY ...coeevvvvvvveennnineennnn. 27
4.3 4C Model of a Free/Open Source COMMUNITY e cvvreennareeeeeeeeeneeeeeeeeeenneennn. 9.2
43.1 COMMUNICALION ....evviieieci e 29
4.3.2 CONEIDULIONS ... e e e e e e 30
4.3.3 (@0 R o] (0[]0 F=Y i o] o F PR P PP 30
4.3.4 CUITUIE L.t e e e e e 33
4.4 A Model of Individual Participation to a Freg/€h Source Community................ 34
4.5 Notes on the Construction of the Model of Imdiixal Participation to a Free/Open
Yo 18 (o =T @] 141410 111 37
4.6 Comparison Between the Bazaar Model and theeMafdndividual Participation to
a Free/Open Source COMMUNILY .........uuee.. commmmms e eeeeeeeeeeeeseeseeesesnnnnnnnnnnnens 40
4.7 Comparison Between the Other Models and thedWiafdindividual Participation to
a Free/Open Source COMMUNILY ........uue... commmmms s eeeeeeeeeeeeaeeeeseesessnnnnnnnnnns 40
4.7.1 Software Development Based MOdEIS ..o, 41
4.7.2 Comprehensive MOdelS........ccooeeeeeieeeeeeecce e 43.
4.7.3 Comparison Of the MOEIS ..............cmeeeviiiiiii e 6.4
4.8 The Model of Individual Participation to a Fi@pen Source Community and
FOSPHost Design and Deployment ............. oo eeereermmninaneeeeeeeeeeeeeeeeeeennnns 49
4.9 Summary t0 Chapter FOUT .........evviiiii e e e e e e e e eeee e e e e 49
(O gF=T o1 (=T gAY AN \Y/ (=11 g T To (o] (oo | 51
51 INEFOTUCTION ...t s e e e e 51



5.2 Overall Research Strategy ........oooo o ceeeeeeeiiiiie e 51
5.3 Selection of Research Methodologies and Methads..............ccccceeiiiiiiiieeeennnn, 55
53.1 Considerations in the Construction of the PB&st Evaluation Model 59
5.3.1.1  INtrOAUCTION ...oovviiiiiiiiiiiie et cmmmmme e 59
5.3.1.2 Software Evaluation During Development .cccac.....cceiiiinieinnennnn. 60
5.3.1.3 Software Product Evaluation..........ceee oo 67
5.3.1.4 Software Evaluation and FOSPHOSt ... 70
5.3.1.5 Presentations of Evaluation ...........cccccooeimiiiiiiinniiiieece e 72
5.3.1.6  Users of EVAlUALION .........cooviiiiieeeeeniiieieeeeeee e 8.7
5.3.1.7  SUMMAIY...cccuiiiiiiiiiiiiiiiee s serrrnme e e e e enin e eenn s eenneneed 9
5.3.2 DelPNi SUIVEY ... 79
5.3.2.1 Administration of Instruments and Procedure.................ccooe.... 81
5.3.2.2  PartiCipants Of SUIVEY.........ooiiiie et 1.8
5.3.2.3 Questionnaire Development for the SUrVeY........cccccvvvvvvvvnnnns 82
5.3.2.4 Implementation of Survey on the Web Server......................... 85
5.3.2.5  Data ANalYSIS.....cccuvuuiiuiiiiiiiieeeeeeeieiiiiiese e e e e e e e e e e aaeeeaanennnn 121
5.3.3 Detailed investigation on External HOStiNESI............coovvvviiviniiinnnnn. 123
5.4 Summary Of Chapter FIVE.............uu.. e eeeeeteiiiiaaseeeeeeeeseeesesssssssrennnneenene 126
Chapter VI Results and Analysis of the Delphi Surey ............cccoiiiiiiiiiiiiiiiieneee 128
6.1 INEFOTUCTION ... e e e e e e 128
6.2 Results of the Delphi SUINVEY ......... e 128
6.2.1 INvitations and RESPONSES ........... o eeeernnnnirieeaeeeeeeeeeseeeenennnnnn 281
6.2.2 AGreed ANSWETS.....cciiiiiiiiitiitiiiimmmmmme e e ettt e e e e e e e e e anaas 137
6.2.3 CoNtroversial ANSWENS.........c.uuvviiieeece e 144
6.3 Analysis of the Results of the Delphi SUIVeY.........uveiiiiiiiiiiiee 155

6.3.1 Delphi Survey Method ...........cooiiiiiieeeeeccie e 55l



6.3.2 Responses and Validity..........oooviieeeeeiiiii e 157
6.3.3 Possible Improvements in Delphi Survey Methad................cc........ 162
6.3.4 Dz L BN g = 1Y USSR 164
6.3.5 DiSCUSSION Of RESUILS ..ot e 167
6.4 Summary Of Chapler SIX .......cooiiiiiiee ettt e e e e e e e e e eeeeeeseenenneeeeee 171
Chapter VII Detailed Investigation on External Hosting Sites ..............cvvvviiiiiiiennennn. 3L7
7.1 INEFOTUCTION ...t a e e e e e 173
7.2 Data Collection and Selection Of SIHES ....cccerviviiiiiiiiiiii e 173
7.2.1 Infrastructure and Non-infrastructure SiteS...........cccccvveveviiiiiieneennn. 174
7.2.2 Introduction to Infrastructure SitesS............oocvvvvvieiiiiiiiiee e 175
7.2.3 Introduction to Non-infrastructure Sites............cccovviiiiiiiiiiiiiiinnee, 178
7.3 Comparison of External HOStING SItES ....ceeeeeivivviiiiiiiiiiee e 179
7.3.1 General INfOrmation .............ooviiiiemmmmmiie e 180
7.3.2 Project Tools - Tools for Public/Developers..........cccccceeeeiiiiieeeeennnn. 183
7.3.3 Project Tools - Tools for Project AdmINiSO@t.............ccoeveeeeeeeeeeneeeeee. 194
7.3.4 Personal Tools for DeVEIOPErS........cccoeeeee e 202
7.3.5 ComMMUNILY TOOIS ... 206
7.3.6 ONEIS ... 215
7.4 Discussion of the COMPAriSON ...........ceeereriiiiiiiiee e eaeaeeees 222
7.5 Summary Of Chapler SEVEN .............. e e e e e eeeeeee et eeeeeen s 231
Chapter VIII Construction of the Evaluation Model .............ccocoieiiiiiiiies 232
8.1 INEFOTUCTION ... e e e e e e e 232
8.2 Data Collected and Choice of Evaluation Pregem................ccccceeeviiiiiinnenns 232
8.3 Implementation of the Evaluation PresentationS.............cccceevevvvvevevvivnnnnnnns 234
8.3.1 Tools Chosen for Implementation .......ccoeeeeeeeciiiiiiieeeeeeeiis 235
8.3.2 Evaluation Model Implemented with the Choseals ........................ 237



8.4 Discussion of the Evaluation Model........ccccccoiiiiiiiiiiiiieeeeeee s 251
8.5 Summary of Chapter Eight...........coo o e e eeeeeee e 252
Chapter IX DiscusSion Of RESUILS ........ooiii e 254
9.1 INEFOTUCTION ...t e e e e e e e e e 254
9.2 Reflections and Limitations of this research.................cccooee 254
9.3 Implications of the Findings — Free/Open Soaga Different Paradigm........... 256
9.4 Summary of Chapter NINE............ooeutm ettt e e e eeeeeees 264
(O gF=T o (=T g QI O] o 1] 1§ £ 0] o USRS 265
10.1 INEFOTUCTION ...ttt e e e e e e 265
10.2 Summary Of FINAINGS ...coovveeiiiiii e s 265

10.2.1  The Model of Individual Participation to e&/Open Source Community

and Software Evaluation Classification........ccccoooocvveeeeeiiiiiiieeneeen, 266
10.2.2  Delphi SUIVEY ... et 267
10.2.3  Detailed iNVeStigatioN ............cceiceeeeeuiiiiiiiee e e eee e e 267
10.2.4  Evaluation Model ... 268
10.2.5 Contributions of the FINAINGS.........cceveeiiiiiiiiiiiiee e, 6
10.4 FUurther RESEAICN ........ueiiiiie e 269

10.4.1 Further Research on FOSPHOSL....... o 269
10.4.2  Further Research on the Broader ContexteoFtee/Open Source
PRENOMENON ... e e 2

10.5 Possible Future of the Software Industry &edRotential Applications of the

1T [T 0 PSPPSR 278
LISt Of REFEIENCES......uuiiiiiieieee e e e e e e e e 285
Appendix A Related PUDIICAtIONS.........ccooiiiiiieeeeet e e e 305
Appendix B Licenses of Different Portions of the Dissertatiomnd Other Copyright

ST LS 306



Appendix C Content of Enclosed CD-ROM..........ocooiiiiiiimmmeiiiiee e 310
Appendix D Jane Jacob's Systems of Survival...........ccoeeeeeiiiiiiiiiiiiiie e, 311
Appendix E Susceptibility of Average and VarianCe ..........cccccovvvvveevviiiiinnnnnnnnn. 313
Appendix F Software Configuration System and Source Code Repsry......... 315
F.1 Historical INfIUBNCES...........oo e 315
F.2 A CIOSEr LOOK @EVS... ... it 319
F.3 LIMItationS OFCVS..... ... 322
F.4 Other Systems Used in the Free/Open Source QOILES...........ccccoeveeeeeeeeeennnn. 323
F.5 CONCIUSION ... ettt e e e e e e eeen e e 324
Appendix G Results of Free/Open Source Hosting (FOSPHost) Sst®elphi Survey
...................................................................................................... 325
Appendix H WaKKaWIKi PAgeS.........ccoveiiiiiiiiiiiiii s e e e e e 326
Appendix | Source Code for Delphi SUIVEY .......coiviiiiiiiiic e 327

Appendix J Source Code for Evaluation Model.............coeevvvieieeiiiiiiiiceeee e 339



Xi
List of Figures

Figure 2-1 Three areas of interest in Free/Opemcgou 16

Figure 4-1 Integrative Three Phase Model of VirGammunities and Society (Romm, Pliskin

& Clarke 1997, p. 269) 26
Figure 4-2 A Framework on CSCW 28
Figure 4-3 4C Model of a Free/Open Source Community 29

Figure 4-4 A Model of the Social Structure of F@pén Source Community (Lawrie, Arief &
Gacek , 2002, p. 77) modified by the authors (*ates the modification) 31
Figure 4-5 Communication Pattern of GCC (Yamautlail.e2000, p. 7) 33
Figure 4-6 A Model on individual participation im ®pen Source/Free Software Community
35

Figure 4-7 Open source characteristics - commorvaridble (Gacek, Lawrie & Arief 2001, p.

79) 43
Figure 4-8 OSS Model (Sharma, Sugumaran & Rajagogdz002, p. 18) 44
Figure 5-1 Exploratory, Descriptive and ExplanatBgsearch 52
Figure 5-2 The overall research strategy of thigaech 54
Figure 5-3 Quality of Use Measures Determined leyGlontext of Use (Bevan 1995) 66
Figure 5-4 Site Map of Major Elements for Delphrn&y 87
Figure 5-5 Register/Login Page 88
Figure 5-6 Participants Details 89
Figure 5-7 Information Centre 90
Figure 5-8 Round 1 Questionnaire Question Page 91
Figure 5-9 Round 1 Questionnaire Answer Page 92
Figure 5-10 Menu for Question 2 92
Figure 5-11 Adding a New Tool 93

Figure 5-12 Adding Name and Description 93



Figure 5-13 Suggesting Features

Figure 5-14 Selecting Preset Usability Factors

Figure 5-15 User-defined Usability Factors

Figure 5-16 Summary of Responses

Figure 5-17 Verification Page

Figure 5-18 Additional Clarification

Figure 5-19 Results of Round 1 Sorted by Questioi@hort Form
Figure 5-20 Results of Round 1 Sorted by Questioh®ng Form
Figure 5-21 Participants Grouped by Self Rating

Figure 5-22 Results of Round 1 by ParticipantshiorEForm
Figure 5-23 Results of Round 1 by Participantsand. Form
Figure 5-24 Round 2 Questionnaire Answer Page

Figure 5-25 Randomisation of Statement Order

Figure 5-26 Show Only Top Ten

Figure 5-27 Show Only Numerical Data

Figure 5-28 Show All Relevant Data (Sort by Rating)
Figure 5-29 Show All Relevant Data (Sort by Conéisy)
Figure 5-30 Detail Chart of Distribution of Respess
Figure 5-31 Responses of a Participant

Figure 5-32 Detail Responses of a Participant

Figure 5-33 Round 3 Questionnaire Question Page
Figure 5-34 Round 3 Questionnaire Answer Page

Figure 5-35 Checking Glossary for Difficult Terms

Figure 5-36 Checking Qualitative Results from LRstind
Figure 5-37 Checking Quantitative Results from LRstnd

Figure 5-38 Results of Round 3

Xii

94

94

95

97

98

99

100

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

151

116

117

118



Figure 5-39 Post-Delphi Survey

Figure 5-40 Post-Delphi Survey Results

Figure 6-1 No. of Invitation Sent in Round 3

Figure 6-2 Histogram of Average Ratings

Figure 6-3 Histogram of Variance of Ratings

Figure 7-1 Overview of Bugs

Figure 7-2 Details of a Bug Report

Figure 8-1 Site Map for Evaluation Model

Figure 8-2 Front Page of Wiki

Figure 8-3 What is a FOSPHost Site?

Figure 8-4 Preferred Attributes of a FOSPHost Site

Figure 8-5 Preferred Attributes - Utility

Figure 8-6 Preferred Attributes - Context

Figure 8-7 Controversial Issues of a FOSPHost Site

Figure 8-8 We love freedom, but how far can it go?

Figure 8-9 Opinions for Generating Customised Campa Table
Figure 8-10 Example of Customised Comparison T&aeerated (1)
Figure 8-11 Example of Customised Comparison T&@aeerated (2)
Figure 8-12 Step 1 of Weighed Checklist

Figure 8-13 Step 2 of Weighed Checklist

Figure 8-14 Step 3 of Weighed Checklist (1)

Figure 8-15 Step 3 of Weighed Checklist (2)

Figure F-1 lllustration of the operation aiff

Figure F-2 TypicaCVSOperation

Figure F-3 The Tree Diagram for Branching and Magdor a Certain File

Xiii

119

120

133

137

144

189

190

238

239

240

241

241

242

243

243

244

245

246

247

249

250

251

317

319

321



Xiv

List of Tables

Table 4-1 Three Types of Free/Open Source Profbietsakoji et al. 2002) 41
Table 4-2 Comparison of the Four Models based etMbdel on Individual Participation in an
Open Source/Free Software Community 46

Table 5-1 A Summary of Differences among the Tyeeroaches to Research (Neuman,

Bondy & Knight 2003, p. 91) 56
Table 5-2 An Example of Courseware Evaluation 74
Table 5-3 Sample evaluation matrix using scoresvagighing 75
Table 5-4 Implications of Different Forms of Pretsdion 77
Table 5-5 Preset Usability Factors 97
Table 6-1 Numbers of Participants Involved in EQalestion 129
Table 6-2 Breakdown of Participants based on Eigeednd Participation 131
Table 6-3 Amount of Participation 131
Table 6-4 Numbers of People Invited for Each Round 131
Table 6-5 Statistics for Invitation 132
Table 6-6 'No Comment' Responses from Question Page 134
Table 6-7 'No Comment' Responses from Answer Pages 134
Table 6-8 Round 2 References to Results 135
Table 6-9 Round 3 References to Results 135
Table 6-10 Difference in Rating in Round 2 and 3 613
Table 6-11 Division of Important Statements 138
Table 6-12 The Most Important Statements from tebi Survey 142
Table 6-13 Division of Controversial Statements 145
Table 6-14 The Most Controversial Statements froenRQelphi Survey 149
Table 6-15 Comparison of Number of Participantsdtferent Delphi Survey 159

Table 6-16 Number of Statement Selected in Eaclstigue 165



XV
Table 7-1 Comparison of General Information of FEIS&t Sites 181
Table 7-2 Comparison of 'Project Tools - ToolsPablic/Developers' of FOSPHost Sites (1)
185
Table 7-3 Comparison of 'Project Tools - ToolsPablic/Developers' of FOSPHost Sites (2)
188
Table 7-4 Comparison of 'Project Tools - ToolsPablic/Developers' of FOSPHost Sites (3)
193
Table 7-5 Comparison of 'Project Tools - ToolsPablic/Developers' of FOSPHost Sites (1)
195
Table 7-6 Comparison of 'Project Tools - ToolsPablic/Developers' of FOSPHost Sites (2)
198

Table 7-7 Comparison of 'Project Tools - ToolsPablic/Developers' of FOSPHost Sites (3)

200

Table 7-8 Comparison of 'Personal Tools for Devetsp 204
Table 7-9 Comparison of ‘Community Tools' (1) 209
Table 7-10 Comparison of '‘Community Tools' (2) 212
Table 7-11 Comparison of '‘Community Tools' (3) 214
Table 7-12 Comparison of 'Others’ (1) 216
Table 7-13 Comparison of 'Others' (2) 218
Table 7-14 Comparison of 'Others’ (3) 220
Table 7-15 Comparison of 'Others' (4) 221
Table 7-16 Number of Features excluding ‘Geneffafination' and ‘Others' 225
Table 7-17 Number of Features excluding 'Geneffaktmation’, '‘Personal Tools for

Developers' and 'Others' 226
Table B-1 List of Trademarks Acknowledged 308

Table D-1 Commercial and Guardian Moral Syndrondesdgbs 1993, pp. 23-4) 311



Abbreviations

BGI
CGl

CMM
COTS
CSCW
CVS
FOSPHost
FSF

FTP

GNU
GPL

HCI

HP

HTML
HTTP
IBM

IDE

Barclays Global Investors
Common Gateway Interface
Capability Maturity Models
Commercial-Off-The-Shelf (Software)
Computer-Supported Co-operative Work
Concurrent Versions System
Free/Open Source Hosting (site)
Free Software Foundation
File Transfer Protocol
GNU Not Unix
General Public License
Human-Computer Interaction
Hewlett-Packard
HyperText Markup Language
HyperText Transfer Protocol
International Business Machines
Integrated Development Environment
Internet Protocol
Internet Relay Chat
Information Technology
Incompatible Time Sharing system
JavaServer Pages
Linux User Group
Open Source Development Network
Open Source Software
Portable Document Format
PHP Hypertext Preprocessor
Personal Software Process
Secure Copy Protocol
Simple End-User Linux project
Secure File Transfer Protocol

Secure Shell



SSI Server Side Include

SSL Secure Sockets Layer
TSP Team Software Process
WWW World Wide Web

(Some definitions are recursive by 'definition’)

XVii



CONSTRUCTION OF AN
EVALUATION MODEL FOR
FREE/OPEN SOURCE
PROJECT HOSTING SITES



Abstract

Free/Open Source software is a kind of software seheource code is available for
comprehension, modification and re-distribution.hisTkind of software has increased in
popularity in recent years and becoming an intergdbpic for research. Most Free/Open
Source software is produced through the facilitatbFree/Open Source Hosting (FOSPHost)
sites and investigations into these sites may yietdllts that have theoretical and practical

significance.

The purpose of study selected was exploratory goakdivist approach was adopted as main
methodology. Literature was surveyed and suitahbdytic frameworks were built. Based on
these frameworks, an online Delphi survey was cotedlito collect expert opinion on
important issues of FOSPHost. A detailed invetitgeof ten FOSPHost sites was conducted.
The results from the two data collection process@s condensed and presented in an
evaluation format so that practitioners and researcalike can gain more understanding in the

design and the deployment of FOSPHost sites.



Chapter 1

Introduction
1.1 Introduction

The Free/Open Source phenomenon is a surpriseawitystery. The market share of a popular
Free/Open Source web server, Apache, was 69% corgpar23% for Microsoft servers in
January 2004 (Netcraft 2004). In the operatingesgsnarket at the end of 2001, Linux server,
a Free/Open Source system, had 26% while Micrésaft49% of the market share. Microsoft
was still the leader of the market, but 45% ohallv servers shipped were predicted to be Linux
in the year of 2006 or 2007 (Wilcox & Shankland 2P0 Another survey undertaken by a
magazine for IT managers using Microsoft serveosvaa that two out of five enterprises also
employed Linux. More than 800 enterprises wergested with an average number of servers
running in these companies of 400 (McKendrick 200B)jough a number of companies such
as IBM and HP now support Linux development asatesjy to combat Microsoft, the idea of
Linux is owned or controlled by neither of thesenpanies defies common business logic.

Wilcox & Shankland (2002) claimed that Microsoftwtake this opposition very seriously.

To explain simply, Free/Open Source software isgeagof software whose its source code is
made freely available. Source code is the oridgmrah of a computer program as written by the

programmer (Freedman 1998). A piece of softwaaeihFree/Open Source ensures that any
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person can readily understand how a piece of softwarks, modify it and redistribute it (Free
Software Foundation 2000). In the early historysoftware, most source code was shared
between companies and customers (Levy 1984). dtomdy later that the strategy of making
money by hoarding the source code of software bedae standard practice of the software

industry.

Though Free/Open Source is very much about softaadesoftware development, its effect
can reach even further. A number of Free/Open &oocommunities participate and shape
political movement online (Free Software Founda2®@2; Raymond 2000c). Some people
also have been trying to apply the idea of FreefCpaurce in other areas such as education
(Bull & Garofalo 2003) and even forestry managent8chweik & Semenov 2003). Therefore,
in order not to lead readers to focus only on saferor software development, the author will
use a broader term 'the Free/Open Source phenoftemefer to what has happened so farin a

broader context.

The reader may wonder why the term 'Free/Open 8bisrecised to qualify software that the
source code is made freely available in this stuatrer than the more commonly used term,
'‘Open Source'. 'Free/Open Source' is a combmatidhe terms 'Free Software' and '‘Open
Source'. The term 'Free Software' is promoted Hey Free Software Foundation, which
advocates Free Software as a social movement dimaEree Software is morally wrong (Free
Software Foundation 2002). On the other handte¢hm 'Open Source' is promoted by the
Open Source Initiative, which advocates the prattlwenefit of Open Source software
development to the commercial world (Open Sourdative 2003b). These two views are
both relevant and thus the term 'Free/Open Soiscased. The author here maintains a

political view that is neutral to both movements.
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The Free/Open Source phenomenon has the potem@diract the attention of the academic
circle, as there are a number of issues that reguiplanations. First, it is hard to reconcild tha
the cost of the development of some highly compleee/Open Source projects can be so low.
For example, Red Hat Linux 7.1 was estimated tda puse than one billion US dollars to
develop using conventional software developmentraggh (Wheeler 2002). Significant
monetary investment towards Linux is only a reggr@nomenon and thus the estimation above

was huge discrepancy with the reality.

Second, it is also difficult to reconcile the asiser proposed by Raymond (2000b) that the
development process of this software was chaotiiclwwas a distinct diversion from the
traditional controlled and structured paradigmaftware development. In Raymond's article
of the Cathedral and the Bazaar Raymond (2000b3tdted that for system with substantial
complexity, the traditional method of software depenent process would involve the hard
work of a small team of talented individuals (thetlizdral) at the start. He then explained that
the development of Linux showed us how a collectiifert of co-developers over the Internet
(the Bazaar) could possibly produce quality sofevaith better reliability and more useful
features in a shorter time (Raymond 2000b). MoseoRaymond critiqued the validity of a
famous principle in software engineering, BrooKais, in the light of the development of
Linux. Brooks's law (Brooks 1995) stated that las humber of developers increase in a
software project working on inter-related taske,dbmmunication cost will eventually become
larger than the benefit of the work produced byakieea labour added. Raymond argued that as
the number of developers contributing to Linux Wage, Brooks's law could only be partly

true.

Given the lack of reconciliation of these issubgré should be more academic and industrial

investigations. Nevertheless, academic researdhetopic has just began and in one of the
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first academic books published on Free/Open Sokaler & Fitzgerald (2002) suggested that

more research was required on the nature of Free/Spurce.

Within the topic of Free/Open Source, the area odefOpen Source Project Hosting
(FOSPHost) sites was chosen as the focus of thity.stA FOSPHost site is the infrastructure
that supports and co-ordinates the developmented/©pen Source software projects on the
Internet. In short, Free/Open Source developellabmrate through the FOSPHost sites to

produce Free/Open Source software.

1.2 Rationale of the Research

The area of FOSPHost was chosen as it is an impi@tdject both in application and in theory.
On one of the most popular FOSPHost sites, Sourgef-@4,131 projects were hosted with
766,950 registered users on the day of 9 Janud¥ BourceForge 2004). These statistics
may suggest that many developers employ FOSPHtest fr facilitating projects in the

Free/Open Source communities.

Other than the Free/Open Source communities, tetdogy of FOSPHost also catches the
attention of the business world. Sun Microsystanpleyed Collab.Net to host six Open
Source projects externally such as OpenOffice aetBéans (Collab.Net 2003a). These
projects were hosted using the flagship producCofiab.Net, SourceCast, which was a
collaborative software development environment inespby FOSPHost with improvements
such as access permissions to fit corporate neeodlab.Net and VA Software (which sells an
improved version of SourceForge) both had busialismces with major players in IT industry

such as IBM and Oracle (Collab.Net 2003d; VA Sofev2003).

One may wonder why businesses were interested BPHOst technology. A number of

possible reasons could be found in the Yankee Grepgrt on the employment of SourceCast
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by a global financial firm, Barclays Global InvetdBGI) (Derome & Huang 2003). These
reasons included the decrease in time-to-marksbfbivare products and increase in customer
satisfaction due to improved communication betwéesiness units, technical units and
customers. Internal software development infrastme was streamlined around SourceCast

and savings on administrations, personnel and redwere obtained.

If Free/Open Source becomes more widely acceptty, in software and as a concept, the
significance of the topic of FOSPHost will alsonease. If an evaluation model of FOSPHost
sites could be constructed, it could have the patleto become a useful tool for the

examination of the design and employment of théss.s

Other than the application of FOSPHost sites, tueysof these sites may also advance
theoretical understanding of Free/Open softwar@ldgvnent process. This is simply because
FOSPHost sites are where Free/Open Source softderelopment is facilitated. The

understanding of these sites can be a promisingtavggin insights into the process.
1.3 Objectives of the Research

Though the concept of sharing source code wasynaarmld as the invention of computers, at
the commencement of this study, research on Freey@purce was scarce. There are many
unanswered questions in the Free/Open Source plegmom This study, therefore, aims at
discovering the areas relevant to the topic of F@&® and establishing the boundaries for data
collection. Analytical frameworks will be built dm literature as a starting point for
investigation. Important issues in the design amgployment of FOSPHost sites will then be

obtained. The findings will be presented in anlgat@on format available on the Internet.
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1.4 Research Methods

In order to achieve the objective stated, the psegpuf research was chosen to be exploratory.
Another choice was that positivism was adoptechasntain methodology of this study. For
exploratory studies, flexibility was required toander to discover new knowledge. Though
positivism will be guiding methodology of this styéterpretivism may be employed at times

when appropriate.

The study will begin from literature review on tomf Free/Open Source and FOSPHost. An
online Delphi survey will then be conducted to eotlexpert opinion on the topic. A more
detailed investigation on the backgrounds, polieled features of FOSPHost sites will then be

conducted. The findings will then be presentedrasvaluation model.

As the study is exploratory, one of the possibigthtions is that there will be more emphasis

on collecting a broad range of data with less ersighan the depth of each issue.

1.5 Contribution of the Research

One of the potential contributions of this reseaighthat the results might be useful to
practitioners. Furthermore, academic investigationthe area of FOSPHost are rare and the
findings of the study could uncover important isshased on data to promote understanding of
the topic. Moreover, the theoretical frameworkdtbnay also become useful analytical tools

for researchers.

1.6 Structure of This Dissertation

This dissertation consists of ten chapters. Th& fihapter is the current chapter, which
contains an overview of the study. Chapter twdolar lay the foundation and define the

boundary for the research. Chapter five contdiesmethodology for data collection and the
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discussion for evaluation approaches for FOSPHGkapter six to nine contain the result and

analysis of the data collected and the final chraptepter ten, is the conclusion.

The second chapter is the basic literature reviewiterature on the Free/Open Source
phenomenon will be surveyed to lay the foundatmnttie rest of the study. Specific literature
of the topic of FOSPHost is presented in chapteeethand the research question and
sub-questions are formulated. Two analytic franrékware developed in the fourth chapter to

establish boundaries for the data collection ortapec of FOSPHost.

The fifth chapter covers methodology. Choices efhndologies and methods are explained.
Detail designs of methods for data collection daab@ated. Software evaluation methods are
also reviewed and a new software evaluation claasibn is built to suit the nature of

Free/Open Source software and FOSPHost.

Chapters six to nine present the results and asalf/sesearch. Chapter six contains the results
and the analysis of the Delphi survey. Chapteese@ontains the data collected from a detailed
investigation of ten FOSPHost sites. The constroodf the final product of this study, an
evaluation model for FOSPHost sites, can be foarahapter eight. The overall quality of the
result obtained is discussed in chapter nine aadirtiitations of the study are identified. The

implications of the findings relating to other tigure and the real world are elaborated.

Chapter ten is the final chapter when the studyorscluded. Further research directions are

suggested and the possible areas of the applicatithe findings in the future are proposed.

This dissertation is also available in digital PDérmat in the CD-ROM enclosed

(/feval_fosphost.pdf). The reader is encouragethite advantage of the digital format by
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employing extra functionalities such as searching printing to complement the reading of

this hard copy. Please also refer to appendixrBhi® copyright issues.



Chapter 2

Literature Review
2.1 Introduction

The literature review chapter will begin with a mdormal definition of Free/Open Source
Software. Eric Raymond's 'the Cathedral and theaBa metaphor (Raymond 2000b) which
was introduced in the last chapter will be furteeplained and analysed. Since the Free/Open
Source phenomenon is relatively new, relevantditee may not contain obvious keywords
such as Free Software or Open Source on the tRiglevant areas will first be identified to

establish the boundaries for the research.

2.2 Formal Definition of Free/Open Source Software

To define Free/Open Source, the usual method wstatbfrom software (Feller & Fitzgerald
2002; Open Source Initiative 2003a). A simple migbn has already been given in the
introduction that a piece of software that is Fog®#n Source is one that any person can readily
understand how it works, modify it and redistribittéFree Software Foundation 2000). A
more comprehensive and formal definition can bexdoat the Open Source Initiative web site

(Open Source Initiative 2003a):
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1. Free Redistribution
The license shall not restrict any party from sellior giving away the software ascomponent of ¢
aggregate software distribution containing progrdrom several different sources. The license shal
require a royalty or other fee for such sale.
2. Source Code
The program must include source code, and mustaistribution in surce code as well as compiled fo
Where some form of a product is not distributechwiburce code, there must be a vpeiblicized means
obtaining the source code for no more than a reddenmeproduction cogpreferably, downloading via tl
Interret without charge. The source code must be themsaf form in which a programmer would moc
the program. Deliberately obfuscated source codetisllowed. Intermediate forms such as the outpa
preprocessor or translator are not allowed.
3. Derived Works
The license must allow modifications and derivedkgpand must allow them to be distributed unde
same terms as the license of the original software.
4. Integrity of The Author's Source Code
The license may restrict source-code from beistriduted in modified form only if the license @lVs the
distribution of 'patch files' with the source cddethe purpose of modifying the program at buiiide. The
license must explicitly permit distribution of sefire built from modified source cedThe license me
require derived works to carry a different nameension number from the original software.
5. No Discrimination Against Persons or Groups
The license must not discriminate against any peos@roup of persons.
6. No Discrimination Against Fields of Endeavor
The license must not restrict anyone from making afsthe program in a specific field of endeavar
example, it may not restrict the program from beirsgd in a business, or from being used for ge
research.
7. Distribution of License
The rights attached to the program must applylttbakhom the program is redistributed without tresc
for execution of an additional license by thosdipar
8. License Must Not Be Specific to a Product
The rights attached to the pragn must not depend on the program's being partpafrécular softwar
distribution. If the program is extracted from thigtribution and used or distributed within thente of the
program's license, all parties to whom the progiaredistributed shdd have the same rights as those
are granted in conjunction with the original softevdistribution.
9. The License Must Not Restrict Other Software
The license must not place restrictions on oth#mnsoe that is distributed along with the licensedtware
For example, the license must not insist that tdepprograms distributed on the same medium me
open-source software.
10. The License must be technology-neutral
No provision of the license may be predicated oniadividual technology or style of interface.

(The Rationale section in the original text is tiedk)
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This definition is widely accepted; Feller and Berald (2002) argued that this definition
satisfied the necessary and sufficient conditianshtaracterize a piece of Free/Open Source

software.

Though the formal definition of Open Source quoted suggested to cover the necessary and
sufficient conditions for Free/Open Source softw&acek, Lawrie & Arief (2001) showed
that a definition just on software could not contglgillustrate the many underlying meanings
of the Free/Open Source phenomenon. Thus, a nurhkgplanations were devised (Feller &
Fitzgerald 2002; Lawrie, Arief & Gacek 2002; Nakglas al. 2002; Raymond 2000b; Sharma,
Sugumaran & Rajagopalan 2002; So, Thomas & ZadéR)znd they will be discussed in the

following sections.

2.3 The Most Well-Known Model - The Cathedral and T he Bazaar

The first model to be examined is Eric Raymondiie €athedral and the Bazaar' metaphor
(Raymond 2000b), which is the most well-known moidekxplain the Free/Open software
development process. This was introduced in teeipus chapter and it was one of the earliest
explanations of the how Free/Open Source softwamécevolve into such a complex system
like Linux. Indeed, the practice of making the m®ucode freely available existed nearly as
long as the invention of the computer itself anthing source code into proprietary software
and distributing only the compiled binary is a tiefaly recent concept (Levy 1984). There
were also written accounts on the some of the mjsh systems in history, such as ITS, the
Incompatible Time-sharing System (Levy 1984; Turk@84), but the software development
process associated was seldom investigated in .defilerefore, Raymond's metaphor then
became the most frequently used explanation foe/Bgen Source software development

process. This metaphor even had an influentialzhpn the decision of Netscape to open up
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the source code of its browser product and stamedof the most famous commercial Open

Source projects, Mozilla (Hamerly, Paquin & Waltt®99; Moody 2001).

In Raymond's article of the Cathedral and the Ba@@aymond 2000b), he used the metaphor
of Bazaar to explain the mechanism of Free/Opencgospftware development as a distinct
paradigm from conventional approaches. Moreowemigued if a project like Linux, which
involve such large number of developers, couldcedfitly produce quality software with
substantial complexity, then Brooks's law couldydrg partly true. Other forces were at work
to increase efficiency. One of these other fors@s egoless programming proposed by
Weinberg (1971). This theory described that ifgpemmers share their source code among
their peers, errors in code can be discovered meadily. Other benefits included the
improvement in the readability of code, the inceeakfamiliarity with the code by other team
members, and eventually, an improvement in efficgenrRaymond also suggested that as the
Internet became available to the public, the boundd egoless programming could be
expanded even further to any interested partidsadio Linus Torvalds, the founder of Linux,
was among the first to utilise the potential ofstlsituation. More understanding of the
Free/Open Source phenomenon is again requiredtheeftexamine this argument. (A common
misconception is that Raymond proved Brooks's lawmng and Brooks's law is not applicable
anymore. In Raymond's own words, he claimed, H'tdoonsider Brooks' Law 'obsolete’ any
more than Newtonian physics is obsolete; it's ijjusbmplete. Just as you get hon-Newtonian
effects at high energies and velocities, you getBmoksian effects when transaction costs go
low enough. Under sufficiently extreme conditiotisese secondary effects dominate the
system -- you get nuclear explosions, or Linuxdh@ks, P. 2000) As will be developed further

in this dissertation, Brooks's law still has a raelay.)
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Another important enabling factor suggested by Rayin(2000b) was the satisfaction in
gaining reputation in a community of developergh@&motivation. Egoless programming was
suggested as one significant enabling factor il.thex development, but this principle did not
explain the willingness to collaborate. Raymoratswer to this question was that ego

boosting among peers was the driving force.

Critics of the Bazaar metaphor suggested that tbdeiprovided 'too few data points' to
construct a picture of the approach (Eunice 1998&xtended interpretations to fill the gaps in
the Cathedral metaphor can sometimes be founderaiure. Examples of those are The
Cathedral represents a monolithic, highly planried;down style of software development’
(Eunice 1998a), 'All alternative models (considetedbe one and called the "Cathedral
model")" (Bezroukov 1999a) and 'The paper esséniigthored contemporary techniques in
software engineering, using the Cathedral as adossun for the waterfall lifecycle of the

1970s (Royce 1970)' (Johnson 1999). On the othadhfor the Bazaar metaphor, most
interpretations did not go beyond the boundarieRafmond's article. A yearning for a more
detailed explanation is implied in the followingajas from literature, 'somehow results in high
guality software' (Pavlicek 2000, p. 11) and 'fom& mysterious reason’ (Bezroukov 1999a).
These authors were probably seeking a more sulataxplanation of the exact mechanism of

the Free/Open Source software development process.

In order to have a comprehensive understandingeoftee/Open Source phenomenon, more
literature needs to be reviewed. Neverthelesshasphenomenon is quite new, relevant
literature may not has an obvious 'Free Softwar&pen Source' tag in the title or abstract.

Relevant areas of interest will be proposed insteaxider to proceed.
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2.4 Relevant Areas of Interest in the Topic of Free /Open Source

Phenomenon

It can be proposed that there are three relevaasanf interest in Free/Open Source, namely the
contextual, technological and socio-economical etspeThe three aspects proposed are not

mutually exclusive and they all overlap with eathen (Figure 2-1).

Technological

Socio-economical

Figure 2-1 Three areas of interest in Free/Open Soce

First of all, the Free/Open Source phenomenon esdeftpm its own historical context.
Though the term 'Open Source' was coined on thé&&bduary, 1998 (Open Source Initiative
2000), the historical context of the movement idelsi the history of Unix operating system
(Hauben & Hauben 1997; Salus 1995), the Interneiuflén & Hauben 1997; Licklider &
Taylor 1968), and the hacker culture (Levy 1984yrRand 2000c; Turkle 1984). The Free
Software Foundation and the GNU project also plagedery significant role (Feller &
Fitzgerald 2002; Levy 1984; Moody 2001). The eomporary context of Free/Open Source
includes business interest in Open Source (Apple@ioer Inc. 2002; Hamerly, Paquin &
Walton 1999; IBM 2003; SGI 2003; Sun Microsystems.) such as how Linux was employed
as a weapon against Microsoft and other compet{®ezroukov 2002; Wladawsky-Berger

2001).
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Free/Open Source communities also consist of asmmnomical aspect and relevant topics
includes virtual communities and virtual organieas (Crowston & Scozzi 2002; Dafermos
2001; Gallivan 2001; Kollock 1996; Markus, ManvideAgres 2000; Rheingold 1993; Romm,
Pliskin & Clarke 1997; Sharma, Sugumaran & Rajatapa002; So, Thomas & Zadeh 2002;
Wellman & Gulia 1999), the current state of hackelture (Moody 2001; Pavlicek 2000;
Raymond 2000b, 2000a), information economy (Clar889; Ghosh 1998a; Kollock 1999;
Lancashire 2001; Lerner & Triole 2002) and the @i influences of Free/Open Source
(Forge 2000; Free Software Foundation 2002; Newh®@9; The Associated Press 2000; Yee

1999).

Free/Open Source communities are mostly made upeofbers with technical background

(Lakhani et al. 2003) and thus technology is anothdispensable aspect. Topics such as
architecture (such as the microkernel vs monolitlebate (DiBona, Ockman & Stone 1999))

and features (such as technical supremacy of Liower Microsoft (The Unix vs NT

Organisation 2001)) of software were always impdrfacuses in the communities.

From the elaboration of the three areas of intexbet’e, some relevant literature is identified.
Nonetheless, the areas covered need to be fudtieced to focus on FOSPHost and a structure

Is required to categorise and present this voluhmelevant literature.

2.5 Summary of Chapter Two

In this chapter, a formal definition of Free/Opevu&e Software was introduced. The most
well-known explanation to Free/Open Source phenamenthe Cathedral and the Bazaar —
was examined and its short-comings was discusdadsearch for a more comprehensive
explanation, three relevant areas of interest weentified, namely the contextual,

technological and socio-economical aspects.
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In the next chapter, the focus of this researchSFBost, will be explanation further and the

research question and sub-questions will be deeelop



Chapter 3

Research Questions
3.1 Introduction

In the chapter, more details on Free/Open Souroged®rHosting (FOSPHost) sites will be

explained. The overall research question and sidstopns will also be formulated.

3.2 Free/Open Source Project Hosting Sites

A FOSPHost site is an important tool within the coumities and it is defined as the
infrastructure that supports and co-ordinates tneeldpment of Free/Open Source software

projects on the Internet.

Surveying one of the most popular FOSPHost sitée@rSourceForge (SourceForge 2003), it
provides a dazzling array of services to manageogegqt, namely issue trackers, forums,
mailing list, announcement area, document managsk, manager, file release system and
concurrent versions system (CVS). It also providesompile farm for porting software to

other platforms. Since SourceForge hosts a langgoer of projects, it also provides facilities
for inter-project communication. First of all, peots hosted are grouped into foundries to
encourage communication between similar proje&sftware metrics are also calculated for
comparison and competition. There is also an #&peaall for contribution from other

developers.
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Not every FOSPHost site is required to be as exteras SourceForge in order to be useful.
Some are as simple as having a mailing list forroomcation and an FTP server to download
the components of the project. Indeed, this waatWwimus Torvalds employed for a substantial
amount of time to co-ordinate the development efltinux kernel (Asklund & Bendix 2002)
before the deployment of a more sophisticated @ersontrol system called BitKeeper (Barr, J.
2002). Even after the introduction of BitKeepetdke the load of co-ordination, mailing lists
and FTP servers still remain as important companehthe system. The information in the
Linux kernel mailing list is important enough tllaére is even a digest service on the content of

the list (Brown et al. 2003).

One can even trace back the history of FOSPHdkethistorical ITS system. As mentioned in
sub-section 4.5, this system allowed any user &mghl any code on the system. Moreover,
users could actually switch to other users' terivand did programming collaboratively. ITS

system thus was an infrastructure to support andrdimate software development and the

code developed is still freely available on thetnet (Alan 2001).

On the other hand, web sites that aggregate intowmabout Free/Open Source projects for
gueries such as Freshmeat (OSDN 2003b) are notdeshaas FOSPHost. Popular geek
community web sites such as Slashdot (OSDN 2003Ap@ogato (Advogato 2003) are also

not classified as FOSPHost. These web sites deethvery much related to Free/Open Source

projects but they did not provide co-ordinationl$oor software development.

FOSPHost sites can also be classified as exteonsinly and self-hosting. The distinction
between the two is the amount of control the usdrshe FOSPHost site have. For a

self-hosting site, the users can adjust the intermafigurations of the services provided. On
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the other hand, for an external hosting site, adiget of services is provided with a common
configuration. SourceForge is one example of esldnosting site. Examples of self-hosting
sites are sites that host the project of Linux, M@and Apache. Regardless of the restrictions,
externally hosted sites such as SourceForge caofdar as the amount of effort to start host

is lower than self-hosting sites.

An impression that the above discussion may ciiedteat all the required development tools
are grouped into one FOSPHost site. Having manynoonly used tools centralised in a web
site is probably a common scenario, but serviceb ag Internet Relay Chart (IRC) may not be
provided by a FOSPHost site. One may need toupake service by other providers. Another
possibility can be some developers may also ptefeost some services themselves to increase

the amount of control that they can assert.

In this dissertation, sites are always referreB@SPHost sites. When the word 'FOSPHost' is

not used together with the word 'site’, it then nsethe general topic of FOSPHost.

Some readers may expect to find literature of safwconfiguration management in this
section. Nevertheless, the approach of this rekaarexploratory (which will be explained in
the methodology section), and the importance olfst@malso assumed to be unknown at the
start. Literature review on tools will be donesaftiscovering which tools are important in later

sections.

3.3 Developing the Research Questions

As discussed above, both the Free/Open Source coitiesuand the business world are
probably interested in obtaining benefits from FEISH sites. As explained in the rationale of

the research (sub-section 1.2), it is likely tlnat deployment of FOSPHost sites will increase.



Chapter 3 Research Questions 22
As the need for Free/Open Source software developraed FOSPHost increase, it is

important to look into the design of FOSPHost aisd¢aver areas for improvement.

The approach taken in this research is to builevatuation model for FOSPHost. To evaluate
IS to 'assess or form an idea of the amount, quadivalue of' the matter (Hornby & Crowther

1995, p. 394). By building this model, importassues in FOSPHost will hopefully be

discovered and the final model will hopefully beuseful tool to examine the design and
deployment of FOSPHost. Also by the examinatioritantopic of FOSPHost, we may gain

more understanding on the Free/Open Source phemomana whole. The overall research
question for the study is thus formulated as:

'How to construct an evaluation model for a FOSRHe?"

In order to answer this question, a divide-and-can@pproach is required. Sub-questions are
thus formulated to specify how the investigatiorpastitioned into smaller parts. From the
discussion the previous chapter, specific liteata@lated to FOSPHost need to be identified
and a structure is required to categorise and préisis literature. This task is summarise in the
first research sub-question:

1. What relevant analytical frameworks can be haifacilitate the investigation of the design

and deployment of FOSPHost?

After analytical frameworks are obtained, it is gib& to collect data from a more focus area
relating to FOSPHost. This task is formulatechia $econd research sub-question:

2. What are the important factors in FOSPHost aeaigl deployment from data collection?
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After the important factors are obtained, they neede presented in some format as an
evaluation tool for FOSPHost sites. This task asmulated in the second research
sub-question:

3. How to build an evaluation model from these imt@iat factors in FOSPHost?

Refering to the objectives in the first chaptee three sub-questions cover the area of research

specified.
3.4 Summary of Chapter Three

In this chapter, the topic of FOSPHost is furtheplained and more precisely defined. The
overall research question and sub-questions angfdineulated. The overall research question
IS:

‘How to construct an evaluation model for a FOSRIHite?"

And the research sub-questions are:

1. What relevant analytical frameworks can be bialfacilitate the investigation of the
design and deployment of FOSPHost?

2.  What are the important factors in FOSPHost ateaigl deployment from data collection?

3. How to build an evaluation model from these imat factors in FOSPHost?

In the next chapter, the first sub-question willthekled.
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Development of Analytical Frameworks
4.1 Introduction

In this chapter, the derivation of a new model floe analysis of the Free/Open Source
phenomenon will be presented. Other models ofeéxiplg the Free/Open Source phenomenon
will also be discussed and compared to the new modwder to gain more insight into this
phenomenon. The relevance of employing the neetivdd models to investigate the topic of

FOSPHost will be discussed as well.

4.2 Background for Analytical Frameworks

Recalling the three relevant areas of interest, anthe contextual, technological and
socio-economical aspects, the new frameworks pempos this study — the 4C model and a
model of individual participation to a Free/OperuB® community - is an attempt to cover all
three areas. It is based upon theories on virteahmunities and Computer-Supported
Co-operative Work (CSCW). The definition of CSCRV[CSCW is] concerned with the ways
in which people work together and with the ways/imch computer systems can be designed to
support the collaborative aspects of work.' (Rosemti994, p. 1). Therefore, CSCW is related
to the technical and socio-psychological aspects ofstem. Since software is developed in a
collaborative fashion by communication through catep systems in a Free/Open Source

community, theories in CSCW are relevant to thex@wation of Free/Open Source (Yamauchi
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et al. 2000). With its bases in both virtual conmiies and CSCW, the model has the potential
to explain both the technical and socio-economespects of Free/Open Source. The
contextual aspect will also be considered but flesaelating to this aspect are rare, so it will be
included in the content of the model, not its ppgmsitions.

4.2.1 Free/Open Source Community, a definition

Before the discussion of the details of the newnéworks, the definition for the term
'Free/Open Source community' need to be establisNesvadays, Free/Open Source projects
are usually co-ordinated on the Internet with augrof developers. Therefore, theories in
virtual communities could be relevant. The moshown definition of virtual communities
was given by Rheingold (1993, p. 5): 'social aggtegs that emerge from the Net when
enough people carry on those public discussiorgdmough, with sufficient human feeling, to
form webs of personal relationships in cyberspac&.'more elaborate model for virtual
communities was suggested by Romm, Pliskin andk€laFigure 4-1). Their criteria for
virtual communities were 'shared goal and idea@s)esdegree of stability; growth; and loyalty
and commitment by their members' (Romm, Pliskin l&rke 1997, p. 262). Moreover, they
identified three important aspects of virtual conmities, namely ‘'variables which affect
individuals' decision to join virtual communities'variables which explain virtual
communities’ effects on their immediate environhetd ‘variables which describe how

virtual communities are transforming society' (Ropftiskin & Clarke 1997, p. 261).
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Figure 4-1 Integrative Three Phase Model of VirtualCommunities and Society (Romm, Pliskin & Clarke

1997, p. 269)

After surveying different definitions of the termirtual communities’, we can consider the
situation of the Free/Open Source phenomenon aadhe® some these definitions can be
applicable. Within the Free/Open Source movemetitsre are different sub-cultures.

Raymond (2000a) stated that there are differemiadges within communities which support

the idea of Free/Open Source. Two most promiraartidns are Open Source Initiative vs Free
Software Foundation. The difference between tleed@mmunities was nicely summarised by
(Kelty 2001, p. 312) as 'Whereas FSF would sedoem if they could, opensource.org sells a
better mousetrap, or perhaps ‘bug-trap’ is theebetietaphor." While the Free Software

Foundation was hardline in taking Closed-Sourcéwsok as morally wrong, Open Source
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Initiative is marketing the Open Source softwareeligoment process as the definite method
for software projects. It is not uncommon to faidcussions on the differences and resolutions
of the two communities in popular Free/Open Sousoéne forums such as Advogato
(Advogato 2000a, 2001b). Therefore, accordingrte of the four criteria stated on a virtual
community, 'shared goal and ideals’ (Romm, PliskirClarke 1997, p. 262), it is more
reasonable to say there are a number of commumitibs the Free/Open Source movements
with different ideals rather than looking at thesenmunities as a monolithic group. A simple
definition of a Free/Open Source community can therm group of developers collaborating
mostly through the Internet on similar or relatedj@cts attached to a similar culture.

4.2.2 A Framework on Computer-Supported Co-operativ. e Work (CSCW)

and Analysis of an Free/Open Source Community

After defining what a Free/Open Source communityni®rder to categorise and analyse what
happens inside a Free/Open Source community, eewank on CSCW is considered. The
framework is shown in Figure 4-2 (Dix 1994, p. 17 the diagram, the circles with a 'P’
denotes a person involved and the circle with anléhotes an artefact(s) involved in CSCW.
The persons involved can directly control the adefand feedback is received from such
manoeuvre. Itis also possible to obtain inforemabout how another person is controlling the
artefact through the artefact itself. This eventalled feedthrough and it is denote by a line
connecting the two persons via the artefact. GS&£W system, the persons involved usually
are provided a communication media to exchangesidebhe line 'direct communication’
denotes this kind of communication. The dotted tie&is represented the content in the direct
communication that referred to the artefact. Muegp the persons involved may also
communicate on concepts of a higher level sucthasgbal of the co-operation. The line

‘'understanding’ denotes this kind of communication.



Chapter 4 Development of Analytical Frameworks 28

Figure 4-2 A Framework on CSCW

From this framework, important aspects of a FreefOource community can be identified.
First of all, a Free/Open Source community is based communication media. As most of the
important artefacts in a Free/Open Source commuaméyinformation in digital format, these
artefacts can also be contained in the communitatiedia. The next important aspect is the
artefacts, which are the contributions from the samity members. An example of an artefact
can be source code. By reading and understaniskingoiurce code, one programmer can learn
what other programmers are trying to achieve. Ehikenoted by the feedthrough process. On
top of the artefacts, the communication on how &mage the artefacts is also very important.
The understanding of co-operation in CSCW is araisdo the culture of a Free/Open Source
community, which embodied understanding of higtelesoncepts such as the goal and the

identity of the community.
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4.3 4C Model of a Free/Open Source Community

Based on the four important aspects identified knese/Open Source community, a model of a
Free/Open Source community is built and shown guid 4-3. The model is presented in a
four-layer (4C) model.

Free/Open Source Community

Co-ordinaton

Contributions

Communicatdon

Figure 4-3 4C Model of a Free/Open Source Community

The four layers represented in the model in Figti® are communication, contributions,
co-ordination and culture respectively. The comivation medium is the basic infrastructure
for any interaction. Contributions referred to ttiéferent pieces of assistance given by
individual developers via the communication media-ordination is the process of organising
fragments of contributions into usable products #mal culture of the community in turn

governs the rules in co-ordination. These fouetaywill be explained below in sub-sections
4.3.1t04.3.4.

4.3.1 Communication

An important enabling factor for Free/Open Souroenmunities to exist is a medium for

communication. In most cases, the Internet is iust frequently used communication

medium for Free/Open Source communities. Many (@gov 2000; Moon & Sproull 2000;
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Raymond 2000b) recognized the Internet as an irmpbprecondition for the Linux project to
start. Kollock (1999) suggested that the Inteltowers the cost of collaboration. On the other
hand, Ghosh (1998a) used a cooking-pot as a mataptescribe collaboration on the Internet.
In the case of a physical cooking-pot, when evesyput in some ingredients to boil a tasty
broth, one can only take a small portion of thdlnromore or less the same amount as what one
has put in. In the case of the Internet, the digiboking-pot, which is an efficient cloning
machine, everyone who contributes can also get enpopies what others have contributed.
4.3.2  Contributions

A Free/Open Source project is built upon contritmsi from individual developers. These
contributions included source code, suggested fesaitfwish list), comments on project, bug
reports and also documentations. Source codeeiddisis of any program and thus any
software project. When a project starts, the erst of an executable program with source
code attracts more developers to participate (Fb§89; Raymond 2000b). After using the
program, developers or users may have suggestiomew features to add to the program.
Comments may also be made on the direction of ihjeqt as well as the details of the source
code. Zawinski (1999) pointed out that the conititin of quality comments could even worth
more than source code. Bug reports (sometimespaiithes (source code)) are also welcomed
to improve the stability of the program. Finalyprogram cannot be used and a project cannot
be maintained without documentations, and thusriauions to documentation are also
important. With a proper communication mediatladise contributions can be collected.

4.3.3 Co-ordination

Co-ordination is required to package all theseedsht contributions collected via the
communication media into a piece of stable softwaenechanism to accept or reject a piece
of contribution has to be established. This megmamran be understood by studying the social
structure of Free/Open Source community for indieidrights and responsibilities. This

structure can be summarised in a diagram suggbsgtedwrie, Arief and Gacek (2002, p. 77)
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and modified by the authors in Figure 4-4. Theeadgvelopers are the most senior group and
they had the final say. In the benevolent dictatstem (Fogel 1999; Raymond 2000a), a
maintainer is that the person who makes final jotgets on decisions of the project. If an
autocratic system (Fogel 1999; Raymond 2000a) apted, a membership system has to be
setup to identify between developers and non-deeetoand it may also involve a voting

system for decision-making.

Users

Seniority™

- Transition - -
Passive users |[™—--—- "{ Active users (Contributors) ]

Transition
[ Non—developers }* —————— Developers

--------- Core developers

-

E\ Reporting bugs | 5\ Suggesting new features Ii Reviewing code)} E\ Modifying code ,'i ij.k Final Judgement* |

- &) r '-.
| Fixing bugs || Implementing new features }

Y
L4

Privileges and Responsibilities™

Figure 4-4 A Model of the Social Structure of Fregédpen Source Community (Lawrie, Arief & Gacek , 2002

p. 77) modified by the authors (* denotes the modiation)

It seems that the core developers are the mostrfudwetass in the structure but it can be argued
that all the classes of people in this social stmécare inter-dependent and a stable balance of
power can be achieved. Users, who seem to be depeon the developer community for bug
fix and implementation of new features, are acyuadiry important to the developers. The
popularity of the software is itself a measure i success of a project (Advogato 2002a)

because adoption of a piece of software itself mpliment. Bugs will be more readily
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discovered and the potential of recruiting develspeith a larger user base. Therefore,
Raymond’s advice (2000b) on respecting users issilgien in this social structure.
Co-developers and core developers could be arguled inter-dependent as well. On the one
hand, core developers would like contributions frother developers to share the load of
development. On the other hand, co-developerfi@aa another parties to carry the burden of
co-ordination. If some of the core developers dolisten to the community, other members of
the community can take the source code away antheuproject separately and this is called
forking (Fogel 1999; Raymond 2000a). Due to israjptive nature, forking does not occur
very often but the knowledge of its possibilityyist another force to promote the balance of

power.

Further details of the exact sequence of how dewedmt is conducted under the social
structure outlined above are chosen not to be sssrlihere. The reason for this decision can
be showed firstly from considering the researcldaypauchi et al. (2000), where 552 messages
on GCC development mailing list are classified ifdor groups, namely question, response,
proposal and hand in. The probabilities of segasiot these classified messages are presented
in Figure 4-5. In the figure, the probabilitiesasfe message type followed by another are stated
on the arrows connecting the two messages. $tatistgnificances of these probabilities are
stated below the probabilities (NS denoted Not ficant). The fraction of occurrence of a
certain kind of message over total 552 messagshdwed inside the circle of the type of
message. This diagram illustrates that the aclenatlopment process of a Free/Open Source
project can be quite chaotic and there may be aotesequence of processes for discussion.
This may suggest that order in a Free/Open Souopegb can only be found on a more abstract

level.
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Figure 4-5 Communication Pattern of GCC (Yamauchi eal. 2000, p. 7)

4.3.4 Culture

The culture of a Free/Open Source community shdpesrules in the co-ordination of
Free/Open Source projects. Culture is definedh&scollective programming of the mind
which distinguishes the members of one group agmaly of people from another' (Hofstede
1997, p. 5). The community of Free Software anér©pource movements can be argued to
have enough affinity to be called a culture. Fifstll, most of the members in the community
are technical people (Bentson 2000) that value flaeky 1984; Turkle 1984) (The word 'hack’

in this paper does not refer to breaking into coragsu It refers to the ultimate standard of
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technical virtuosity and aesthetic in a Free/Opear& community) and technical correctness
(Pavlicek 2000). A confessed mistake is more lyigldlued that a beautifully crafted lie
(Pavlicek 2000) as the technical correctness ddittequires admissions of fact. Also with
value of hack, Free/Open Source communities aled bumility (Raymond 2000a) as there
will always be another person with a brighter idegecondly, Linus Torvalds, the original
author of Linux, released the source code of tlstesy on the USENET because the culture
encouraged sharing (Ghosh 1998b). Thirdly, Rayn{@060a) also observed cultural rules in
Free/Open Source communities in the transfers aftaiaership and giving credits. Fourthly,
being formed mostly by volunteers, the culture e@sée loose charter over complicated
legalisations when the community tries to put managnt rules in writing, as volunteers tend
to cooperate and reach consensus rather than exglthe loopholes in the system (Fogel
1999). The above is a general view of the cultur@ each Free/Open Source community also

has its own variations.

4.4 A Model of Individual Participation to a Free/O pen Source

Community

After introducing a model to a Free/Open Sourceroomity, one can consider to represent the
relationship of individual participants to the conmmity by a model. Individual participants,
who are probably one of the most influential groapshe assessment of FOSPHost, is chosen.
Other stakeholders such as user communities, coocmheprganizations, and the
non-commercial organizations that managed Free/Quemce projects (Feller & Fitzgerald

2002) are excluded to limit the scope of investagat

The model built to explain this relationship is simoin Figure 4-6. The model includes the
mentioned 4C model, the motivations and barriererwla developer decides to join a
Free/Open Source community together with the pas#ind negative results after interaction

with a Free/Open Source community. The motivatiand barriers are analogous to the
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"variables which affect individuals' decision toinovirtual communities" and the results
analogous to the effects from the three phase nwdeirtual communities (Romm, Pliskin &
Clarke 1997). Since the group of individual pap@mnts is chosen, all these four factors are

related just to them and a feedback loop is induaewell.

i Developer/User

Free/Open Source Community

Co-ordination

Motivations n

Contributions

w o= == = om g

Communication

Figure 4-6 A Model on individual participation in an Open Source/Free Software Community

There are a number of motivations for a user oreelbper to join a Free/Open Source
Software community. An oftenly regarded motivatwas stated in Raymond's 'the Cathedral
and the Bazaar' - 'Every good work of softwaretstay scratching a developer's personal itch.’
(Raymond 2000b) This essentially means that aldpgeneeds a computer program to do a
task for him or her. However, this need does eotssarily lead to joining a Free/Open Source
community. For some developers, they may justintda executable binary of a piece of
software that meets their needs. The most commamgle is a developer needs a new PC to
work so this person installs a copy of Microsofiidbws. Alternatively, a developer may write
a piece of software to meet his or her need busthece code of the software may never be

shared. Therefore, when a developer joins a FpsiGource community, he or she may be
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motivated by other factors also, such as reciproebhviour (Kollock 1999; Wellman & Gulia
1999), reputation (Fogel 1999; Ghosh 1998a; Kolld®R9; Krishnamurthy 2002; Raymond
2000a) and attraction to community (Foster 1998|d¢k 1999). Availability of funding also
enables members of Free/Open Source community t& wo project devotedly such as
support in BSD by DARPA (McKusick 1999) and Linux University of Helsinki (Bezroukov
2000; Moody 2001). Lastly, altruism or idealism (Kok 1999) may also motivate developers

to contribute.

Although there are a number of motivations for depers to join a Free/Open Source
community, barriers also exist to deter them, aaniy virtual communities (Romm, Pliskin &

Clarke 1997). Technically, Free/Open Source comtasonly accept developers who attain a
high degree of competence (Raymond 2000b). Theplsxity of source code also created a
barrier for contribution (Zawinski 1999). On thther hand, software with poor design and
inadequate documentation may deter contributiontttm2000). Another barrier is that a

developer may not be willing to share his or henmede. Cultural barriers may also exist.
Firstly, language can be a barrier because peamte ¢ertain backgrounds in some part of the
world may find it hard to join a Free/Open Souroenmunity using English as the common
language of communication (Fogel 1999). Culturghkteries also exist and they have to be
solved before a member could be accepted by cefee®/Open Source communities
(Raymond 2000a). The last but obvious reasonatdhdeveloper cannot afford the time for

one's involvement in a Free/Open Source commuBigroukov 1999a).

There are several positive outcomes as a resjgirohg a Free/Open Source community. A
developer may have one's own itch scratched (Ragin2®®0b) and found that he or she

enjoyed programming in collaboration (Fogel 199@yRond 2000a). He or she may learn
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more skills (Fogel, 1999) and build up one's owputation in the community as well (Fogel

1999; Ghosh 1998a; Kollock 1999; Krishnamurthy 2aR2ymond 2000a).

Negative results from participation in a Free/O@urce community may include a lack of
interest on one's project (Fogel 1999; Raymond BO@jection from others (Maclachlan
1999; Pennington), hurts in management issues @d@®99; Raymond 2000a) and burn-out

(Bezroukov 1999a, 1999b).

An example of the model can be that a computealiéerequired a certain application to fulfil

her needs. She found a piece of Free/Open Soafivease (positive result) and added some
modifications to fulfil her needs more compreheabiv She then tried to contribute the code
back to the community but she found the code hambtdorm to the coding standard (barrier)
and the core members of the project were not teadty (negative result). Later on, a new
version of the software was released with new featubut not compatible with her

modifications. It was a nuisance that she woulddn® adjust the modifications for each
release. Then, she finally got her code to confarthe standard (motivation). Also, she was
no longer new to the community and knew the corenbees better. Her modification was

eventually accepted and it stayed in the codehferviersions to come (positive result). The

burden of maintenance was therefore shared (pestisult).

45 Notes on the Construction of the Model of Indiv idual

Participation to a Free/Open Source Community

The model of individual participation to a Free/@&ource community presented above was
first conceived in late 2000 when there were onlgva explanations of the Free/Open Source
phenomenon. It was devised as a basis to invésti@@aSPHost and the questions asked in the

Delphi survey conducted later were directly relatethis model. Thus the model is kept as it
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was without adding the latest academic findingooweler, a comparison with other models

from recent publications will be presented in sebti®n 4.7.

When this model was designed, it took a less pgs@ and more flexible approach in
modelling. Each aspect only has a general desmmipMoreover, the community's effect to the
intermediate environment and global society wese alot included in the model. There are
evidences that a Free/Open Source community caseahanges in some of these areas. For
example, one of the changes to the immediate emwient is the change in the use of language.
In the case of the Free/Open Source communities]algon File (Raymond 2001), which is a
dictionary with a collection of 2321 entries on kacvocabulary, is a good piece evidence on
this aspect. However, some of the impacts oftlee/Open Source communities, such as its
impact to the software industry and its contribatio the debate of information freedom, are

yet to be examined.

The 4C model had four layers with culture as tiglést layer. This may present an impression
that culture is the most influential factor. Loogiback in the history of hacker culture, by
considering the ITS System, a system regardedesltimate expression of hacker culture
(Levy 1984), one might find some insight into thmatter. According to Levy (1984), ITS was
a multi-user system but did not has any passwokdgone can read and write anything on the
system. Users could actually switch to other us&sminal and did programming
collaboratively. Seemingly, there was one impdrtaator that was minimised in this system —
barrier. Indeed, there was no barrier to stop aeyo program on any code in the system. All
source code written could be read and modified @t W his system was built by hackers in
Massachusetts Institute of Technology as a riveystem to CTSS (Compatible Time Sharing
System), which was regarded to discourage hacKirgs is indeed an example that supports

the viewpoint of the influence of culture layer ov@mmunication layer. Nevertheless,
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McLuhan's famous statement, 'The Media is the Mgsg&IcLuhan 1964, p. 7), is the opposite
of the argument above, claiming that the commuitndayer is more influential (the relevance
of the statement to FOSPHost was suggested byaBonJRobbins on 21 Feb 2002 during a
visit to Collab.Net). A middle ground argument waposed by Tuomi (2001) in an
examination of the evolution of Linux developmdmtt'In the evolution of complex system of
resources and communities, social organization tmois co-evolve." Therefore, further

research will be beneficial in this area.

One of the important advantages as well as a disddge with the model is its flexibility.
Arguably, the model is flexible enough even to udd other non-Free/Open Source community.
For example, the model can be used to examine comiesl that choose to use a
Closed-Source license in a commercial environm&fdreover, by substituting contributions,
co-ordination and culture by information, chanr@lsommunication and pedagogy, the model
can be changed to analyse a virtual learning contgauBy looking at the model as the
descendent of the three phase model on virtual aomias (Romm, Pliskin & Clarke 1997)
and the framework on CSCW (Dix 1994), it is notpsizing that this model on Free/Open
Source community could be expanded to explain nufifgrent systems as its parent models
are general models on information systems. OnéoabJimitation is that there need to be
collective agreement on the philosophy of how infation should be managed within the
system, which is called culture in the model, idesrfor the model to produce a useful analysis.
The advantage of this flexibility is that a Freef@Bource community can be compared with
other information systems by a similar frameworklemthis model. The disadvantage is that
the model may disappoint those who want to pin detvat Free/Open Source really is. Indeed,
this model was criticised on this aspect when & Wat presented in the Open Source Software
Development Workshop at Newcastle upon Tyne, U8, Thomas & Zadeh 2002). However,

it seems that Free/Open Source actually includedlection of different community structures
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and practices (Gacek, Lawrie & Arief 2001; Nakaketjial. 2002) rather than a few defined

methods.

4.6 Comparison Between the Bazaar Model and the Mod el of

Individual Participation to a Free/Open Source Comm  unity

The model of individual participation to a Free/@p8ource community presented above
covered technical and socio-economical aspectses/©pen Source as well as context of the
community. On the other hand, Kelty (2000; 200dinted out that 'the Cathedral and Bazaar'
described the process of how to run a Free/Opemnc8quroject as a replica of Linux. This
focus unfortunately reduces the phenomenon of G Source into a series of technical
processes. This is, however, not to say that Ragntid not know about culture. On the
contrary, he was the compiler of The New Hackeitsionary' (Raymond 2001). Moreover, in
the '"Homesteading the Noosphere' (Raymond 2000ayéxt essay after ‘'The Cathedral and
Bazaar', he mentioned various aspects of the diftesub-cultures within Open Source.
Unfortunately, probably in the process of marketinge Software and by de-politicisation and
renaming it to 'Open Source' (Kelty 2000), the ctaxipy of the phenomenon was reduced to
technical processes. To conclude, the metaphtiteoCathedral and Bazaar is useful as an
introductory, first estimate to the phenomenon efOpen Source but more is needed to
explain the phenomenon. The model presented ab@re of the many attempts to contribute
towards a more comprehensive and complex explanatibich covers contextual, technical

and socio-economical aspects.

4.7 Comparison Between the Other Models and the Mod el of

Individual Participation to a Free/Open Source Comm  unity

Other than the models presented above, researatmrad the world also devised different
explanations to describe and investigate the FrgsiGource phenomenon. The models to be

compared are 'Evolution patterns of Open-Sourcawsoé systems and communities'



Chapter 4 Development of Analytical Frameworks 41
(Nakakoiji et al. 2002), 'Open Source charactegstcommon and variable' (Gacek, Lawrie &
Arief 2001), OSS (Open Source Software) Model (BfamrSugumaran & Rajagopalan 2002)
and 'A framework analysis of the Open Source so@wdevelopment paradigm' (Feller &
Fitzgerald 2002). The focus of the first two madeis mainly on the software development
process and the latter two were attempts to dewelopre comprehensive explanation.

4.7.1 Software Development Based Models

The first model to be introduced is 'Evolution pats of Open-Source software systems and
communities' by Nakakoji et al. (2002). This miod@s developed after generalising from
case studies on four different Free/Open Sourgego The authors proposed that there was a
hierarchical community structure starting from passisers, readers, bug reporters, bug fixers,
peripheral developers, active developers, core reesrdnd project leader. Moreover, there are
three types of Free/Open projects, namely explmmatriented, utility-oriented and

service-oriented and each type had different attiexd (Table 4-1).

Table 4-1 Three Types of Free/Open Source Projectslakakoji et al. 2002)
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The three types of Free/Open Source projects astw evolve into another type in different
development stages. When there are new ideasitogemented, the project may evolve into
exploration-oriented type. When there were newlsde be satisfied, the project may evolve

into utility-oriented type. When the project beamature, it may evolve into service-oriented

type.

From the model, there is not just one approacheéefpen Source software development but
three approaches. These approaches did not fast tfe process of the development but also
the community structure. For example, Cathedka-tientral control structure was found in
exploration-oriented type projects and Bazaar-lilezentralized control in utility-oriented
projects. Comparing with the model of individuahriicipation to a Free/Open Source
community, this model belongs to the co-ordinatayer of the 4C model with brief mentions
of issues in culture and barriers. Indeed, thislehthas a more specific description over the

description in co-ordination layer above.

The next model to be introduced is '‘Open sourceacheristics - common and variable' by
Gacek, Lawrie & Arief (2001) (Figure 4-7). Theyposed that there were common attributes
among Free/Open Source projects such as Open Sbefggtion, community, motivation,
developers are users, process of accepting sulomissievelopment improvement cycles and
modularity of code. There were also variable ladties that changed from project to project,
namely choice of work area, balance of centrabiseéind decentralisation, meritocratic culture,
business model, decision making process, submigsimmmation dissemination process,
project starting points, visibility of software &rtecture, documentation and testing, licensing,

operational support and size.
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VARIABLE

Balance of centralisation and decentralisation
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Visibility of software architecture

Licensing
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Submission dissemination information process

Figure 4-7 Open source characteristics - common andariable (Gacek, Lawrie & Arief 2001, p. 79)

Comparing with the model of individual participatito a Free/Open Source community, this
model mainly belongs to the co-ordination layethaf 4C model with brief mentions of issues
in communication, culture and motivation. Similar last model, it has a more specific
description over the description in co-ordinatiapdr.

4.7.2 Comprehensive Models

The first model in this sub-section to be introdliethe OSS Model by Sharma, Sugumaran &
Rajagopalan (2002). They needed to devise a nuddee Free/Open Source phenomenon in
order to postulate how traditional software develept environment could fuse with
Free/Open Source environment to create a hybrid-@®8nunity and obtain benefits from
both methodologies. The benefits that the authwped to obtain were reduction in
development time and time-to-market, improvemenguality, reduction of cost, gaining

developer loyalty and increase developer talentl pathout additional head count and
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overhead. Derived from organisational theory ditere, the authors proposed that there were
three aspects in Free/Open Source phenomenon, yastratcture, culture and process.

Moreover, these three aspects also interactedeaith other (Figure 4-8).

Figure 4-8 OSS Model (Sharma, Sugumaran & Rajagopah 2002, p. 18)

Comparing with the model of individual participatito a Free/Open Source community, the
OSS model covers co-ordination, culture and pasitesults. There were also brief mentions
of version control system, which belongs to the wmmication layer. Motivations of
developers and barriers in creating a hybrid comtypuvere also discussed. Nevertheless, the
authors seemed to take less care in handling thee isf flexibility. For example, for
motivations, the authors emphasized on altruismi@@ology. According to the BCG survey
(Lakhani et al. 2003), these motivations were oohe of the four types of important
motivations and a significant number of contribatar the survey were paid to program in
Free/Open Source software. Also, without mentigmagative results, the Free/Open Source

phenomenon portrayed was rosier than reality. eikample, trust and loyalty were mentioned
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without balancing the picture with hurts in manageiissues (Hacker 1999; Raymond 2000a)

and flame wars (jacobito 2001; Pennington).

The last model to be presented is an elaborate IiMadeamework analysis of the Open Source
software development paradigm' by Feller & Fitz¢gge(@002). This framework was derived
from Zachman's IS (Information Systems) architextuamework (Sowa & Zachman 1992;
Zachman 1987) and Checkland's CATWOE (Clients, i&¢toransformation, Weltanschauung
(World-view), Owner, Environment) framework (Chemktl 1981). Five aspects were
proposed, namely qualification, transformationksteolders and environment and world-view.
In the qualification aspect, the authors argued @pen Source Definition (Open Source
Initiative 2003a) was a necessary and sufficiefinden. In the transformation aspect, which
means the process of Free/Open Source softwaréogevent, the authors suggested that seven
characteristics that existed in most projects siscpeer review and prompt feedback. Then the
authors commented on the taboos and norms of Fpee/Source communities. Lastly, the
lifecycle for Free/Open Source software developmerd included, which was mostly adopted
from a case study in FreeBSD (Jorgensen 2001). sfdges in the lifecycle included code,
review, pre-commit test, development release, [gidbugging and production release. In the
stakeholders' aspect, four bodies were considenetyding developer communities, user
communities, commercial organizations, and the cmmmercial organizations that managed
Free/Open Source projects. Lastly, in the envireminand world-view aspect, three categories

of motivation were considered, namely technologieabnomic and socio-political.

Comparing with the model of individual participatito a Free/Open Source community, this
model covers communication, co-ordination, culturmativation and positive results. There
was also a brief mention on barriers such as prométom 'Developers’ statue to 'Additional

Contributors' required a test in CVS skills but aiiage factors were not the focus. Moreover, in
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the explanation of the lifecycle for Free/Open $eusoftware development, the FreeBSD

development lifecycle was taken as a prime exampleeBSD was known to be one of the

more organised projects (Fuller 2004) and it wél lbeneficial to have other more chaotic

approaches mentioned. Taking Nakakoji et al. (2@32an example, there could be as least
three types of projects and thus different appreach development.

4.7.3 Comparison of the Models

After presenting the four models, the result of¢henparison is tabulated in Table 4-2.

Commu- | Contri- | Co-ordi- | Culture | Moti- | Barriers | Positive | Negative
nication | bution | nation vation Results | Results
Nakakoji et al.
v v v
2002
Gacek, Lawrie
v v v v
& Arief 2001
Sharma,
Sugumaran &
v v v v v v
Rajagopalan
2002
Feller &
v v v v v v
Fitzgerald 2002

Table 4-2 Comparison of the Four Models based on ¢hModel on Individual Participation in an Open

Source/Free Software Community

Most of the explanations from the four models amearelaborate than the model of individual
participation to a Free/Open Source community. &aample, the motivation categories
proposed by Feller & Fitzgerald (2002) were far ensophisticated. There are also areas that
are not included in the model of individual pagiion to a Free/Open Source community
such as qualification by the Open Source Definittond stakeholders such as commercial
organizations. Nevertheless, the model of indigldparticipation to a Free/Open Source

community is yet flexible enough to incorporate tafshe materials in the four models (Table
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4-2). Moreover, less discussed areas such asilmains, barriers and positive and negative
results are also included. Also, though most efdbntent in the four models were based on
actual facts, some of the facts might only reflpatticulars of certain Free/Open Source
communities. In contrast, by being less presemptine model of individual participation to a
Free/Open Source community may have the advantagdlawing its users to discover

alternatives.

Recalling the aim of creating the model of indivatlyarticipation to a Free/Open Source
community is to identify important aspects in a FRPBst site for further investigation. This
aim can be regarded as completed since the modetlioidual participation to a Free/Open
Source community includes most of the importanteatgpthat the four models discussed.
Moreover, it also includes other significant issthest the four models have less emphasis on.
Furthermore, the omission of stakeholders othen tievelopers is favourable as to narrow
down the scope of investigation to the most imparggoup of stakeholders (this omission and

other limitations in the model were also documeireslib-section 4.5 above).

After the comparing the advantages and disadvastafjghe four models and the model of
individual participation to a Free/Open Source camity and reviewing how suitable it is for

the investigation, other observations can be dssmlis From the analysis above, for
comprehensive models, social theories are emplayadbasis to derive explanations. Even for
software development based models, discussion®aal sssues on Free/Open Source are
included. This probably suggests the importancéhefsocial aspect the discussion of the

Free/Open Source phenomenon.

According to Table 4-2, contributions is one of thast discussed topic within the 4Cs. The

obvious reason is that many regards contributiorsetcoding for Free/Open Source software.
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Indeed, the 'show me the code' culture was streayrhond 2000b; Yamauchi et al. 2000).
Nevertheless, Lakhani & Hippel (2003) found usqumrt as a significant type of
contributions and thus conducted a study in Apach#ing-list on the responds of request for
user assistance. Gabriel (2002) suggested that otimtributions such as marketing and
standards development were also notable. He fucttiramented that hierarchical analysis of
Free/Open Source communities based on authoritgoole (such as Figure 4-4) could be
misleading. The code development community isgust of the many communities within the
Free/Open Source phenomenon and the boundaryarhmugnity should be defined by these

different kinds of contributions or interests irder to represent their significance.

Feller & Fitzgerald (2002) suggested that 'ls O&8ytsuccessful?' is a question yet to be
answered. Itis then not surprising that the ¢$fe€ Free/Open Source are less discussed in the
models mentioned. In the model of individual paption to a Free/Open Source community,
only the effects affecting individuals are mentioné\lso, negative factors such as barriers and
negative effects of Free/Open Source are lessshiedu Therefore, research in these areas will

yield new knowledge.

From the models presented above, Nakakoji et @DZP pointed out that Free/Open Source
projects with different co-ordination models possesa number of different attributes. Gacek,
Lawrie & Arief (2001) also showed that there werariables between different projects.
Moreover, Feller & Fitzgerald (2002) also claimduhtt there were different practices in
different organizations and developers. Indeexilfility was also an important consideration
in the design of the model of individual participatto a Free/Open Source community. May
be this collection of differences and variablesahere the chaos of Free/Open Source lies.

Therefore, further research on these variablesbailbrofitable.
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To conclude, after comparing the model of individparticipation to a Free/Open Source
community with four other models, the quality oétimodel is acceptable as the basis for this

research.

4.8 The Model of Individual Participation to a Free /Open Source

Community and FOSPHost Design and Deployment

After the development of the analytical framewonkamely the 4C model and the model of
individual participation in a Free/Open Source camity, how do these models relate to the

investigation of FOSPHost?

Recalling that 4C model of a Free/Open Source comityiiconsisted of communication,
contributions, co-ordination and culture (Figur@4-a FOSPHost site is the communication
tool that holds the contributions of the communi®yFOSPHost site indeed creates a basis for
the existent of a community. Moreover, the modeahdividual participation in a Free/Open
Source community suggests that the important issugsproving a FOSPHost site are how
well does a FOSPHost site support collection otrtoutions, co-ordinations of project(s) and
cultivate a constructive culture for community. h&timportant issues include how the design
of FOSPHost motivates users to participate and miags positive results. On the other hand,

barriers of participation should be lowered andatieg results should also be minimised.

From the derivation above, the models thus sugdesstinct focuses on how the study should

proceed. The issues obtained above will be thiargigpoint for the data collection stage.

4.9 Summary to Chapter Four

In this chapter, models for the analysis of theeFd@en Source phenomenon are examined and

the model of individual participation to a Free/@p8ource community is chosen as the
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theoretical basis for the investigation of FOSPHoEhough this model is less specific than

other models, it is comprehensive and flexible ghoior the purpose of this research.

In the next chapter, methodologies and methodscédlecting data from experts and the
Free/Open Source communities will be presented thedbasis for the construction an

evaluation model for FOSPHost sites will be expdias well.
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Methodology
5.1 Introduction

In this chapter, the overall research strategyrasearch plan will be introduced. The rationale
behind the selection of methodologies will alsgbesented. Literature on evaluation will be
reviewed and a suitable classification for softwewaluation will be devised to suit the nature
Free/Open Source software. In terms of data daleand procedures, methods on conducting
a Delphi survey on FOSPHost sites and a detailsgbstigation in external hosting sites will be

discussed.

5.2 Overall Research Strategy

The overall research strategy consists of a Dedphiey, a detailed investigation in external
hosting sites and finally the construction of aalaation model for FOSPHost. An exploratory
approach was taken in this research. Moreover,ctmelusion of this research will be

constructed from the empirical data collected, thing an inductive approach was also adopted.

One way to classify social research is by the pgepaf study. There are mainly three types of
purposes, namely exploration, description and @gtian (Babbie 2002; Neuman, Bondy &
Knight 2003). Exploratory studies are conductedetirn more about topics that are little

known to construct mental pictures based on basits fand stakeholders. Descriptive studies
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are conducted to observe and describe detailsadlgshenomena. Explanation studies are

conducted to verify certain theory on the relatiops of different variables in a system.

Exploratory

Descriptive

Explanatory

Figure 5-1 Exploratory, Descriptive and ExplanatoryResearch
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Neuman, Bondy & Knight (2003) suggested that wheew topic is studied, the sequence for
three types of study to be executed would be eaptor, description and finally explanation.
In Figure 5-1 this concept is illustrated. The wiexge that is unknown is denoted as a cube in
blue (grey in print), the area where it is knowdésnoted by white. For exploratory research, it
is like increasing the white area of known knowkedg the surface of the cube. In descriptive
research, it is to increase the depth of known kedge, based on the results from previous
exploratory research. Explanation studies are tist@s substantial understanding of the topic
was required before formulating theories aboutttipéc. This illustration in one sense is not
totally accurate as the results from each typéurfysare probably not mutually exclusive. For
example, during an exploratory research, the rgmolbably will have some depth. Casual
relationships of elements within the topic may adhe be partly confirmed. Moreover, there is
always more to discover even on a well-known togaciising the idea of using white to denote
known knowledge in a certain area can be misleadigyertheless, it may help to understand

the underlying principle of purposes of research.

As mentioned above, when this research began i®,20@ amount of literature on the
Free/Open Source phenomenon was not sufficienbmm fa comprehensive explanation.
Therefore, an exploratory approach was adoptedxphoratory research, Neuman, Bondy &
Knight (2003, p. 30) suggested that the researohest be creative, open minded, and flexible;
adopt an investigative stance; and explore all@supf information.” The disadvantages of
exploration studies are the conclusion yielded matybe definitive and the representativeness

of result may be weaker (Babbie 2002).
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Model of Individual
Participation to a Free/Open
Source Community

D_ata Céogect_ion

r _‘. 7
Metho- | 1|___ Delphi |
dology | Survey |
N |
< |
Evaluation | |
Models : |
|‘ Detail |
A Tnvestigation | |
Ll |

| FOSPHost

YEvaluation

__» Previousresults as input Subproject
for next project

................ - Literaturef'IheDretical @ Body of literature
mput

| A Collection of
| similar topics

Figure 5-2 The overall research strategy of this earch
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Another choice of the research strategy in thishystwas between deductive and inductive
approach. In a deductive approach, a hypothesmnsulated from pre-existing theoretical
framework and empirical data is collected to proweisprove this hypothesis. In an inductive
approach, empirical data is collected to build eotlktical framework based on a few initial
concepts (Neuman, Bondy & Knight 2003). Inducteeproach was the obvious choice

because the amount of pre-existing theoretical ésmonk was not sufficient.

The overall research strategy is illustrated inuFég5-2, including the relationships between
literature and data collections. The initial Delghrvey employed the model of individual

participation to a Free/Open Source community aghiboretical basis for the initial questions
in the first round of the survey. After the suryvaydetailed investigation was done to further
collect data on different FOSPHost sites. Thediiee of methodology and evaluation was

referred to in each of the three steps of sub-pt®j® ensure consistence.
5.3 Selection of Research Methodologies and Methods

In this section, the rationale for choosing an appate methodology will be presented and
then the choice of research method for each pHabe oesearch will be explained. The word
'method’ of research is defined as 'the actualniqales or procedures used to gather and
analyse data related to some research questioypothesis.’ (Blaikie 1993, p. 7) In contrast,
methodology is a more philosophical ‘analysis af Inesearch should or does proceed' (Blaikie

1993, p. 7).
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Table 5-1 A Summary of Differences among the ThreApproaches to Research (Neuman, Bondy & Knight

2003, p. 91)

Neuman, Bondy & Knight (2003) proposed that theeeanthree major methodologies and they
are compared in Table 5-1. (Feminist and postmodesearch methodologies were also
mentioned in Neuman, Bondy & Knight (2003) but theyre regarded as embryonic.

Therefore they are omitted here.) All these thmeghodologies can be relevant to research in
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the Free/Open Source phenomenon. As the Free/Gparce phenomenon is related to
software engineering, and software engineeringitsa®ots in mathematics and science and
thus positivism is actually a pre-dominant methodgl in Free/Open Source research.
Examples of researches employing positivism areeygron source code (Dempsey et al. 2002;
Koch & Schneider 2002; Stamelos et al. 2002) aradyars of statistics from FOSPHost sites
(Hunt & Johnson 2002; Kienzle 2001; Krishnamurti§02). On the other hand, some
researchers hoped that interpretive approach quoide a more meaningful description to
the chaotic Free/Open Source phenomenon. A discussthe workshop on 'Advancing the
Research Agenda on Free / Open Source Softwares{(GR002) suggested that one of the
methodological directions could be anthropologaatven ethnographic in order to gain more
insight in the organization of Free/Open Sourcévgnie development. Ethnographic studies
exist but the numbers are few (Arief et al. 200@ac@hi 2002). Lastly, though there are very
few researches employing the critical social saemaproach, it will be interesting to see what
insight can a theory of classifying society by tegree of software freedom each class

possesses and how the oppressed can be empowedfeskb§oftware.

As argued above, all three major methodologiesccprdbably yield interesting results. In this
research, however, positivism is chosen, as ihés rhethodology that the majority of the
audience is familiar with. The ontology (or wosgkw) of positivism is that general laws,
which are the fundamental operating principleshaf world, exist and they are objectively
observable (Neuman, Bondy & Knight 2003). Thougbheobservation of the world is atomic,
they are discrete and independent of each othemclGsions can be drawn from them to
discover the basic principle of the world (Blaiki®93). Truth can thus be found on
observations, not unexamined belief or metaphy@dtannica.com 2000). This methodology

is also consistent with the inductive strategy tea@mployed in this research (Blaikie 1993).
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One interesting aspect of positivism is that ifreabservation of the outside world by a
subjective human being is regarded as subjectingn how can an objective conclusion be
drawn? Objective results can be obtained by drgwonclusions on common patterns from
subjective observations collected in a scientifienmer (Babbie 2002), and this is the main
methodological philosophy of this research. Obsiguthe validity in seeking the truth by
employing this view of objectivity can be critiquéBabbie 2002; Blaikie 1993; Neuman,

Bondy & Knight 2003), but an in-depth debate isdreythe scope of this research.

Though it is not the author's intention to go im@thodological debates, but one of the
objections to positivism is important enough tadiseussed here - relevancy. Neuman, Bondy
& Knight (2003, p. 71) claimed that there couldanger that 'positivism reduces people to
numbers and that its concerns with abstract lavisrarulas are not relevant to the actual lives
of real people." As the author would like the fie@aluation model to be relevant and useful to
the general public, a more lenient approach froendatithodox positivism worldview will be

taken when required. Lee (1991) suggested thagthpositivist and interpretive approaches
were usually views as irreconcilable and incompatépproaches, it was possible to integrate
them and reaped the benefits from both methodadoghes mentioned above that exploratory
research required flexibility to construct a ricipgture of the situation, interpretive approach

will be used when needed to construct meaningd@ase relevancy.

Before presenting the methods used in this resetretdefinition of evaluation and different

evaluation approaches will be introduced first.
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5.3.1 Considerations in the Construction of the FOS  PHost Evaluation
Model

5.3.1.1 Introduction

Different issues are required to be taken into astavhen building an evaluation model and
they will be presented in this sub-section. A igadifclassification on software evaluation will
be developed and its possible contributions tetlauation of Free/Open Source software will
be reasoned. Principles of choosing a suitabledorfor the evaluation model will also be
discussed. Finally, the expectations of the uséithe evaluation model are proposed and

strategies to meet their expectations are discussed

In terms of software evaluation methods, they carclassified by the stage in which the
evaluation is performed. One category of evaluatis applied during the development of the
software and the other category of evaluationp@ied after the completion of the software
products. The aim for the evaluations during depelent are usually for improvement of the
software to meet the requirement laid with the ttgyers (or commonly known as formative
evaluation (Wadsworth 1997)). The aim for evaluadi of finished software products (e.g.
Commercial-Off-The-Shelf (COTS) software) is usydth inform a decision of purchase by
the users (or commonly known as summative evaluafiwadsworth 1997)). Details of
evaluation methods in these two categories williseussed below and the reader can probably
see the difference in emphasis in these two methsdhey are usually employed by two

different groups of people.

An alternative software evaluation classificati@m de proposed. This classification consists
of four categories based on different areas of eanmamely, intrinsic, utility, usability and
context. Intrinsic software evaluation methods examinations on software engineering

process and code quality. Ultility evaluation melthare assessments on functionalities of the
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software (Grudin 1992). Usability is the qualitiytioe interface design that affects learnability,
efficiency, memorability, error rate, error severénd satisfaction of the software from the
users' viewpoint (Nielsen 1993). This is a relagwnarrow definition of usability (Bevan 1995)
and the wider issues in the environment of the eisd#ghe software is classified under the
category of context. As proposed by Bevan (19853, important not just to investigate the
quality of the interface but whether the softwatéhfe quality of use in its own context. This
context may include specifics of users, tasks asmlosorganisational environments. The
presentation of four categories above are arraagedrding to the distance of each category
from software development team, with intrinsic thesest and context the furthest.

5.3.1.2 Software Evaluation During Development

Within the category of evaluation during developméns common to find three out of the four
areas of software evaluation, namely, intrinsiglitytand usability. Utility and usability
evaluation will be explained first and then intimslue the familiarity of the former two.

Context evaluation will be explained last.

Utility evaluation during development is usuallyufa in the activity of verification and

validation. Verification and validation are aclyatwo different but related processes to
evaluate the quality, performance and reliabilifysoftware systems (Lewis 1992). The
objectives of verification and validation were givien IEEE standard 1012-1998 (Software

Engineering Standards Committee of the IEEE Conmibeiety 1998a, p. 2) as:

The verification process provides supporting evigetihat the software and its associated products
1) Comply with requirements (e.g., for correctnessnpleteness, consistency, accuracy) for all

life cycle activities during each life cycle prosg@cquisition, supply, development, operation,

and maintenance);

2) Satisfy standards, practices, and conventioriagllife cycle processes; and
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3) Establish a basis for assessing the complefieach life cycle activity and for initiating other
life cycle activities.
The validation process provides supporting evidemlcat the software satisfies system
requirements allocated to software, and solvesitjit problem (e.g., correctly models physical

laws, or implements system business rules).

Moreover, verification and validation can be catrieut internally or externally by an

independent body outside of the development telaon.early computer systems, to perform to
the required standard was one of the main concamndsthe techniques of verification and
validation were developed early on. In early 1970s U.S. Army already employed external,

independent verification and validation on critioalitary systems (Lewis 1992).

A typical verification and validation may includeogesses such as requirement verification,
design verification, code verification and validatj which correspond to different stages in
software development (Lewis 1992). Obviously, méeghniques are involved in all these
procedures and it is beyond the scope of this dégan to explain them in details, but some of
the most commonly used techniques are whitebox dadkbox testing during the code
verification. Whitebox testing means that thedestain see and use the control structure coded
in the software for testing. Examples of techngyjureclude testing of data flow and control
structures such as loops and conditions (Press®@r).l On the other hand, test cases of
blackbox testing are derived from the functiongjuieement, rather than the knowledge of the
inside working of the software. Another dimensadnesting is the size of the software tested.
For large systems, unit tests are done to each lm@gBressman 1997). Integration test will
then be performed during each level of integrabbthese modules (Pressman 1997) (Both
unit test and integration test is a part of veaifion). After the software has been successfully

assembled, validation test will be conducted. slbasically a number of blackbox tests to
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validate the behaviour of the system against tiqgirement. The focus of verification and
validation is mainly on utility of the system. decent literature on verification and validation,
usability is also included explicitly, but with Ee$ocus (for example, in Schulmeyer (2000), a
book on verification and validation, only one chapbut of sixteen chapters was devoted to
usability). After the process of verification analidation, there is usually another test called
the system test, which includes testing the soffwdren connected to other systems in order to
examine the quality of the overall system. Duthtolimit on the length and the distance of this

topic from the central theme of this dissertatibins topic will not be discussed here.

Another category of evaluation during developmenisability evaluation. Lindgaard (1994)
indicated that in the early days of computing, epans of computers were usually a part of the
technical team and computers were much less inteeacGetting computers to complete the
tasks were the main concern. Nevertheless, agsih@®f computer became more widespread
and less technical personnel were recruited as stanpperators, human-computer interaction
(HCI), which is a related subject to usability, &e® a concern. Grudin (1992) also pointed out
that there were two different emphasis on softwgwality developed from two different
development situations. In the situation of in4$®software development in corporations,
users of computer systems were usually operatargmagineers using batch-mode processing.
Utility, or what tasks could the system performswhe measure of the quality. On the other
hand, in the situation of COTS software developmeseérs of the systems were assumed to

have no formal training and the emphasis of thelypects was on the usability of the system.

As mentioned above, usability concerns arise frbenrteed of less technical users and this
discipline was developed later than techniques efization and validation of the utility of
software. As suggested by Lindgaard (1994), corscknr usability can also be found in nearly

all phases of a development cycle for software, etarieasibility, research, development and
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operation phase. (Research phase is usually kresawnequirement gathering, in which the
author introduced a number of research methodadagialiscover the need of the users and
tasks in context.) As for the concern of usab#itsaluation, the benchmark for usability is set
from the result from the research phase. Guidglamel heuristic analysis are introduced at the
development phase. Empirical testings are alsawded during different iterations of the

development to evaluate the product against thetmeark (Nielsen 1993).

Two common usability testing methods, heuristicaleation and 'laboratory’ testing will be
presented as an introduction to the actual metlobdssaluation. Heuristics evaluation is
probably one of the quickest ways to assess usafliindgaard 1994; Nielsen 1993). It may
involve a small number of evaluators giving subjecand informal comments on the interface.
Areas to assess suggested by Nielsen (1993) wapdesand natural dialogue, speak the users'
language, minimize user memory load, consistere®glback, clearly marked exits, shortcuts,
good error messages, prevent errors and help acuhsimtation. The disadvantage of this
method is the result may be coarse and the ratial@hd validity of the result can be

significantly influenced by the limitations of tleealuators (Lindgaard 1994; Nielsen 1993).

Another common usability testing method involve#tipg users in a 'laboratory’ environment
and collect quantitative measurements on how tagk® done (Dumas & Redish 1999;
Lindgaard 1994; Nielsen 1993; Rubin 1994). Thiedtatory' or test room usually contains a
bench and the test computer for the participatisgy o perform the prescribed tasks. Other
personnel such as a test monitor and observerdmalso involved. They may be in the same
room as the participant or in another room obsegrusing different techniques. Quantitative
measurements such as time and number of errors maderecorded (Rubin 1994). The
advantage of the test is empirical data can bersdstafor comparison (Nielsen 1993). The

disadvantage of this exercise is that the testrenmient is not the real environment that the
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software will situate in (Rubin 1994) and the testy not discover 'unexpected' usability

defects as the scope is fixed (Nielsen 1993).

After the discussion of utility and usability, imsic, which is the nearest evaluation to the
development team, will be presented. As mentioaldve, intrinsic evaluation is about
software engineering process and code quality. eRample of the evaluation of software
engineering process is the Capability Maturity Med€MM) (Software Engineering Institute
2003a). This standard was sponsored by the USribegiat of Defense the Office of the Under
Secretary of Defense for Acquisition, Technologyd d.ogistics. Three dimensions were
recognized, namely, process, technology and pewfieh would affect quality. Process, or
system engineering, was chosen to be the key diore(Bate et al. 1995). Examples of areas
covered by the model are systems engineering (SEAC Moftware acquisition (SA-CMM),
integrated product development (IPD-CMM), peopleagement such as staffing, training, etc.
(P-CMM), team software process (TSP) and persoatilvare process (PSP) (Software
Engineering Institute 2003a). For each of the sréae levels of capabilities were defined.
Level 1 was named 'Initial', where there was no agament at all. Level 2 was named
'Repeatable’, where there was basic managemestandsses could be repeated. Level 3 was
named 'Defined’, where management and softwareepses were documented and
standardised. Level 4 was 'Managed', where pedoncenwas measured and controlled. Level
5 was named 'Optimizing" where processes withirotiganization were constantly improving
based on the measured performance and innovatwftwg@e Engineering Institute 2003b).
Appropriate practices were suggested for each fevedach of these areas and corresponding

benchmarks were established.

Other than the process of the production of softire quality of the source code itself can be

measured. It is possible for a piece of softwaresdtisfy the requirement but difficult to



Chapter 5 Methodology 65
maintain. Fenton & Pfleeger (1997) suggestedrdiatability, maintainability, portability and
testability are important factors in during softeaevision. One way to obtain indicators on
these factors is by measurement. For exampléestability, the tester needs to understand the
logic within the source code and documentation @rmments are necessary. An indictor to
this situation is comment density, which can beawt®d by dividing the number of lines of
comments by the total number of lines of code (&8t Pfleeger 1997). Another example for
indictors for maintainability is the complexity ftne control-flow structure of modules. One
common measurement is cyclomatic complexity measuhieh is calculated by the number of
independent arcs and nodes (McCabe 1976). Otaegnantitative indicators, method such as

code inspection (Pressman 1997) can also helgitoats the quality of source code.

After the discussion of intrinsic evaluation, tlestl category - context — will be presented.
According to Bevan (1995), it is not enough to joshsider the quality of the interface of a
program because it will be used by different userdifferent tasks in different situations. The
specifics of users, tasks and social organisatemaronments may also be determining factors
on the success of the program (Figure 5-3). lerotfords, utility is about what a program can
do, usability is about quality of the interfacedasontext is about the quality of use when the
software is situated in its own environment. Thgpaortance of context is also echoed by
Lindgaard (1994) and Nielsen (1993) that user [@efand task profiles need to be established
for usability evaluation. Bevan (1995) suggesteat the definition of usability should be
expanded to include these factors, but here a s&pantegory is defined to highlight its

significance.
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Figure 5-3 Quality of Use Measures Determined by thContext of Use (Bevan 1995)

The context category is proposed to be the mosardicategory from developers. Cooper
(1999) explained that programmers usually have feerdnt mentality and culture than
designers (of software) and users. One of therdiffces is the focus on technical issues and it
is difficult for programmers to see issues from Wmwvpoints of other parties. On the other
hand, the complexity of the situation of the enmiment of deployment also institutes barriers

for the developers. Therefore, the context categ®rproposed as the furthest from the
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developers. The fact that there is not much liteeaon context evaluation during development
also supports the proposal above and it can benaab¢hat context evaluation is the least
disciplined category of evaluation. Neverthelesswe will see in the discussion of product
evaluation, more contextual concerns can be disedvé&om literature from the users'
perspective.

5.3.1.3 Software Product Evaluation

After the introduction of evaluation during devetognt, evaluation of software product will
also be discussed. Unlike evaluation during dgualkent, product evaluation usually bases on
the viewpoint of the users. As explained aboviinsic concerns are closer to developers and
contextual concerns are closer to users. Theaepisssibility that in product evaluation that
more contextual concerns can be discover. Therehwalso a lesser emphasis on intrinsic

concerns.

Literature on product evaluation is collected aegligwed. It includes general software
acquisition (Le Cornu 1996; Software Engineerin@gn8ards Committee of the IEEE
Computer Society 1998b), library related procurenBosch, Promis & Sugnet 1994; Fraser
& Goodacre 1993; Lee, S. D. 2002), accounting sarfbnwselection (Australian Society of
Certified Practising Accountants' Information Teclugy Centre of Excellence 1995) and
education software evaluation (Squires & McDoud&94). This collection is considerably
more scattered than the literature on evaluatiaimmdwevaluation and many of the literature
only focus on a narrow domain. Most referencestimead above promote more or less one
coherent method in evaluation, except for Squined BlcDougall (1994), in which ten
evaluation methods on education software were dsduand discussed, together with another
method that is different from these ten methodse duthors devised this novel method partly

from the reflection of these other methods.
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From the survey of the mentioned literature, treuges of most of product evaluations are on
utility, usability and context. There are onlyfeav include concerns in the intrinsic area.
Considering the evaluation checklist provided i (2002) for assessing electronic dataset for
library (such as e-journals), a number of concemmghe functionalities and content of the
dataset are listed. Quality of interface and @hsese are also included. Another example can
be taken from IEEE Recommended Practice for Soéwaqguisition (Software Engineering
Standards Committee of the IEEE Computer Socie®8h9pp. 31-2) "Software Evaluation”
checklist. It includes concerns such as functibpalerformance, ease of use and adequacy of
documentation. Contextual concerns such as cestjaire and use are also included. Intrinsic

concerns are also found in this evaluation — alsgify of source code and its quality.

From the above analysis, though all the four caiegare identified, utility seems to be the
most prominent concerns. On the other hand, Bitrinoncerns are relatively rare with the
exception of the evaluation by IEEE. Most of thvalaation literature only mentions issues
such as reputation of suppliers and support provigie suppliers. Though these issues are
related to the suppliers, they are not relatedofonare development process or quality of
source code and thus cannot be categorised imtosigctconcern. Furthermore, they do not fit
the other three concerns either. The approachechosresolve this situation in this study is to
extend the definition of intrinsic concerns to umbé issues that relate to the developers or

suppliers of the software.

Reasons can be proposed on why intrinsic conceansbe difficult for product evaluators.
From the IEEE Recommended Practice for Softwareusstipn (Software Engineering
Standards Committee of the IEEE Computer Socie®8t9pp. 31-2) "Software Evaluation”
checklist, intrinsic concerns such as availabitifysource code and its quality were included.

Nevertheless, this type of evaluation can be te@ehaind it may be only feasible for a company
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with an IT department or IT experts. Another swgfiga that falls into the category of intrinsic
from this IEEE evaluation is to obtain opinionsrr@ther users of the suppliers. This can also
be difficult due to lack of information, as suppdieare not obliged to provide a list of

unsatisfied customers.

A number of contextual concerns are also raisetk @ the most common contextual concerns
is the amount of money available, or in short, idgee, S. D. 2002; Nielsen 1993). Another
contextual concern can be found during an evaloaifaaccounting software that a review of
the organization, process, information flow, staffjuired and their attitude is recommended.
The review is useful to the discovery of opporti@sit of re-engineering so that the
re-engineering process can be introduced togethir the employing of an accounting
software (Australian Society of Certified Practgiccountants' Information Technology
Centre of Excellence 1995). On the other handir&€sjand McDougall (1994; 1996) proposed
the perspectives interactions paradigm in whichuatens needed to be performed in the
situation of learning. Three major actors werestbered, namely designer (of the software),
teacher and student. Three perspectives weregtbpssed: teacher and student, designer and
student and designer and teacher. Taking the ¢eacrid student perspectives as an example,
the teacher of a class may adopt different roleh @8 resource provider, manager, coach,
researcher or facilitator to implement certain gedacal approach. Students may also be
arranged to work in groups or have one-to-one actmesomputers. Moreover, the computer
may also play a major or a minor role in the preaggeaching and learning. The software was
then evaluated on its quality in supporting teaghamd learning with this known set of
parameters inside a classroom. From the exampleeititerature above, it can be illustrated

that contextual concerns can be very domain spemifil complex.
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Though a diversity of contextual factors is foundhe literature, one observation is that most
of the factors mentioned are practical factors sashcost, installation and maintenance.
Socio-organisational implications of the introdoctiof the software to the whole system are
less frequently asked. Examples of such questiombow well is the software integrated with
the current system (Australian Society of CertifiBdactising Accountants' Information
Technology Centre of Excellence 1995) or how ddws gerception of the designer of an
educational software on the 'philosophy' of leagnfsuch as learning means spoon-feeding
information to student or a process to exploreeepce and assimilate) affects teaching in
classroom when that particular software is usedi(®g & McDougall 1994). These concerns
require substantial understanding of the currestesy by the evaluator and may even require
simulation and imagination in the evaluator's minil.may prove to be difficult for some
evaluators, who are normal users. Nevertheleshesfe factors are difficult for the users to
foresee, they will be even harder for developee/&n imagine. This may be one of the major
difficulties for software to perform as expectecnoduction environment.

5.3.1.4 Software Evaluation and FOSPHost

From the discussion above, one can see that tireef@luation categories proposed could
effectively classify most of the evaluation coneefrom both evaluation during development
and product evaluation. One may ask why therensa for a combined framework. The
reason lies in the nature of Free/Open Source aoftwin Free/Open Source software, source
code is available for evaluation. Examples casd®sn from Schach (2002) and Stamelos et al.
(2002) in which software metrics were employed Yaleate the maintainability and code
quality of Linux kernel. As argued above, evalaatof source code can be too technical for
most product evaluators who are just users. Neelss, other than the source code,
information on the development process and the ocamityn built around the software are
accessible as well to the evaluators. It has Iseggested by Kenwood (2001) that when

evaluating Free/Open Source software, factors ssclamount of talents captured in the
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development community, leadership reputation anetgire, development speed, maturity of
project and popularity can be considered. Sominede factors can be evaluated with less
technical technology and the feasibility for ingio evaluation from product evaluators can

probably increase in the situation of Free/Open&au

On the other hand, the developers of Free/Openc8aoftware may be users themselves
(recalling one of the motivation for developerso$scratch ones' own itch" (Raymond 2000b)).
There may be a possibility that the distance frommdevelopers to contextual factors can be
decreased. To conclude, in the situation of FrpefCSource, it is possible that methods in
evaluation during development and product evalnatoe both applicable. A combined

framework will hopefully form a basis for a morengprehensive analysis of the Free/Open

Source phenomenon.

After the discussion of the advantage of the pregadassification, a few other observations
can be explored also. The classification propisedt perfect and overlapping does exist. An
example is bugs in software. Bugs can be clasgsifgedefects in utility. The frequency of bugs
can also be classified as a usability problem #ifigtcts the satisfaction of the users. This
example shows that a particular factor (bug) carclassified into two different categories
(utility and usability). Therefore, when thereais evaluation concerning bugs, it is related to
both categories. Another example is that the aldity of hardware and network can be a
technical problem of what hardware the software sigpport but also a political problem of
distribution of resources in the organization. véltheless, in most classification systems,
several items that are difficult to categorise liguaxist and ambiguities may sometimes be
found. The classification proposed here probablyeve to form a conceptual framework for
considering software evaluation as a whole, withtih& separation of evaluation during

development and product evaluation.
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Another possible shortcoming of employing this easibn software approach on FOSPHost is
that FOSPHost sites can be regarded as serviaasmmunity(s). FOSPHost is indeed very
much related to software but FOSPHost is not allaboftware as there is a service aspect. It
is possible that software evaluation may not c@oene areas of FOSPHost. Then evaluation
methods in general program (such as some socidhnegbrograms to aid the poor to get
educated and leave poverty) can relevant (Breal&®Millward 1995; Owen & Rogers 1999;
Rossi, Freeman & Rosenbaum 1982). Nonethelesstio# and sophisticated assessments of
web sites using just the concept of usability (beel 2000; Travis 2003) have been done and the
evaluation approach suggested above covers arees timn these usability assessments.
Moreover, literature on applying social evaluatimethods on web sites are also few, and
software evaluation methods are probably the cteseduation methods for FOSPHost. Also,
by the adjustment of intrinsic concerns, servidategl aspects such as quality of support could
also be accounted for. Finally, with the small amtoof the understanding we have on
FOSPHost, it is difficult to judge what extra chasgvill be required. Aligning with the spirit
of an exploratory study, the evaluation approacigsated will be employed first and its
appropriateness will be discussed afterwards.

5.3.1.5 Presentations of Evaluation

After the introduction of the evaluation classifioa, the different formats of the presentation
of evaluation need to be discussed. From datacatah, important issues about FOSPHost are
expected to be discovered. The final evaluationlehthen will be built on these issues and
certain presentation formats will be adopted. &fae, it will be beneficial to discuss common
evaluation presentation formats and their charesties. From the literature of evaluation
during development and product evaluation, the idistdormat with specific items seems to
be the most common presentation. Another pos$dsteat is a variation of the checklist

format called the framework format (Squires & Mc@all 1994). Different categories of



Chapter 5 Methodology 73
software with different corresponding sub-checklisere proposed in the framework formats.
For example, education software can be classifigdafiplication type, education role or
education rationale. An example of framework basedapplication type may propose a
different sub-checklist for tutorial and drill angractice program, arcade-type games,
simulation games, laboratory simulations and cdrirer tools (Blease 1986). Lastly, there is
also another type of evaluation that based on arigw broad topics, such as the perspectives

interactions paradigm mentioned above (Squires Mmall 1994, 1996).

As checklist is the most common presentation, littvei beneficial to have further examination.
Generally, a checklist comprises of statements anmtiqular characteristics of the software
being evaluated. The evaluator usually will beeaisto respond to the statement in one of the
several forms, namely binary (Yes/No), subjectivales, weighed scale, measured results and

gualitative answer.

A binary response requires the evaluator to choogeresponse out of two and the common
form is a yes or no answer. An example of binagponse is showed below (Software

Engineering Standards Committee of the IEEE Conmgbeiety 1998b, p. 32):

1) Will the software be easy to use? Yest No O
2) Is it designed for straightforward operationhnat well-documented

operating procedure? Yest No O

A subjective scale provides the evaluator a scale avfferent values in order to describe the
degree of the specific characteristic prescribuexample of subjective scale is taken from an

education software evaluation model:
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Rating

SA-Strongly agree

A —Agree

D —Disagree
SD-Strongly disagree
NA—Not Applicable
Usability SA A D SD NA 1. The layout of the program is consistent.

SA A D SD NA 2. Itis easy to nagivate around the program.

Table 5-2 An Example of Courseware Evaluation

A subjective scale can be qualitative (as in thengple) or quantitative (for example, a scale
from 1 to 5 where 5 denotes 'strongly agree' antkriotes 'totally disagree’). The results

obtained from a quantitative scale may be processie statistical means afterwards.

Weighed scale is a variation of quantitative sufpjecscale. The evaluator still needs to
respond to a quantitative scale for an item. Addélly, in order to distinguish between the
different significance of each item, a weight viié given to each item. The final score for a
subject under evaluation can be obtained by summhi@groduct of the subjective scale and
the weight. In the example quoted below, the wieghssigned subjectively. Weights can also

be adjusted so that the maximum total is exact; 10
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Criteria Weight Web Browser 1 Web Browser 2

Functionalities 3 9 x 3=27 6 x 3=18
(Remark: Most of the new
features are copied from
Browser )

Usability 3 8 x 3=24 6 x 3=18

Extensions 1 9x1=9 4x1=4

Popularity 1x1=1 9x1=9

Support 2 8 x 2=16 6 x 2=12

Total 77 61

Table 5-3 Sample evaluation matrix using scores andeighing

Checklist with measured results is different frooantitative subjective scale on the fact that
the results are measured. They can usually bedfounsability laboratory test and software
metrics measures. Though the results of subjectoade and measurement can both be
guantitative, measurements usually give the impyassf less subjectiveness. One list
compiled by Stamelos et al. (2002) comprises ofdhewing metrics in assessing components

(functions in C language). Preferred ranges fehemaetric are given in square brackets:

1. number of statements [1-50]
2. cyclomatic complexity [1-15]
3. maximum levels [1-5]

4. number of paths [1-80]

5. unconditional jumps [0]

6. comment frequency [0.2-1]

7. vocabulary frequency [1-4]
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8. program length [3-350]

9. average size [3-7]

10. number of inputs/outputs [2]

(Detail explanation for each metric is omitted.)

The last type of response form is qualitative, \Whiteans that answers are given in the form of
paragraph(s) of text. An example is taken from'8ystems Engineering Capability Maturity

Model' under the section of 'Verify and Validates&yn' (Bate et al. 1995, pp. 4-66):

Base practices list

The following list contains the base practices thet essential elements of good systems
engineering:

BP.07.01 Establish plans for verification and vation that identify the overall requirements,
objectives, resources, facilities, special equipmnemd schedule applicable to the system
development.

BP.07.02 Define the methods, process, reviews,ettgms, and tests by which incremental
products that were verified against establishetériai or requirements that were established in a
previous phase.

BP.07.03 Define the methods, process, and evatuatiteria by which the system or product is
verified against the system or product requirements

BP.07.04 Define the methods, process, and evatueatiteria by which the system or product will
be validated against the customer’s needs and &tjuets.

BP.07.05 Perform the verification and validatiotiaties that are specified by the verification and
validation plans and procedures, and capture thdtse

BP.07.06 Compare the collected test, inspectiorreview results with established evaluation

criteria to assess the degree of success.
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The response to this list will probably be in aaepformat documenting the software

development process of the subject evaluated iarde of 'Verify and Validate System'.

The implication of employing different forms of gentation can be showed by Table 5-4.

Checklist / Framework Broad Topigs
Binary Subjective Weighed Measured Qualitative Answer
Scale Scale Results
Specific Broad
Least Mental Effort Most Mental Effort
Restrictive Discovery

Table 5-4 Implications of Different Forms of Presetation

From the table, several limitations when employdiféerent checklists can be explained. One
limitation with quantitative response can be thed scope of evaluation is restricted to the
specific statements in the list. For non-weighkeoklist, each statement might seem to have
the same importance (Squires & McDougall 1994galtulation is involved, then there will be

an assumption that the distance between each mtehe isubjective scale is equal, which may
not be accurate (For example, in a 1-5 scale whésd¢he worst and 5 is the best, the distance

between 3 to 4 may be shorter than 4 to 5 for fepgonist).

On the other hand, one of the biggest limitatiarsfoad topics is that more effort is required
to learn to use the evaluation tool and also dudwmgluation. Taking the example of the
perspectives interactions paradigm (Squires & Mafatiu1994, 1996), three perspectives,

teacher and student, designer and student andndesigd teacher, were used for evaluation.
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For each perspective, further details are providatimuch less specific comparing with 'Does
feature X exist?' Evaluators who want quick result probably not employ such evaluation

presentation. Checklists with quantitative scoafgp seem to be more objective.

It can then be concluded that each format has it slvortcomings. Definite guideline in what

presentation format to choose may not exist bugelensiderations will be taken into account
the construction of evaluation model in this reskar

5.3.1.6 Users of Evaluation

In this last section on evaluation literature rewi®ne of the determining factors on the
presentation format of an evaluation is the userd audiences of the evaluation. The
prospective users of the evaluation model of FOS#®Bites can be literally anyone who takes
an interest on the topic. This is because the maillebe available to the public through the

World Wide Web. This decision is made to confoothte culture of Free/Open Source.

Under this circumstance, two different types of gleomay become the users of the
evaluation — Free/Open Source developers and newerso Free/Open Source developers are
people who are already developing Free/Open Saaft@are and probably using a FOSPHost
site. They may want to know more about the topid mnake improvement on their current
practices. As suggested by Pavlicek (2000) orgdresral culture of Free/Open Source, this
group of people usually focus on technical detild accuracy. Another type of people are the
new comers. They may want to investigate the pdggiof using a FOSPHost site and

probably need more introductory and understandafdemation.

To satisfy the expectation from these two groupg, strategy may be to emphasize on utility.
Discussing features of a FOSPHost site can fulfd expectation of Free/Open Source

developers on technical details of the site. Wittoductory information, new comers can also
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form preliminary ideas on what a FOSPHost site.tli@other hand, there should also be links
between features to factors in other categoriel as@context so that a comprehensive picture
on the topic of FOSPHost can be portrayed. Thestofs will be considered in the
construction of the evaluation model.

5.3.1.7 Summary

In the above discussion, four categories of sofwaraluation are presented together with
rationale on their relevancy to the evaluation OSPHost. Different evaluation presentation
formats and users considerations are also discussed

5.3.2 Delphi Survey

After the survey of different software evaluatioethmods, a researcher can just choose one of
methods mentioned and apply it to FOSPHost. Nahetk, the question will then be which
methods will be promising to yield results thatlwéveal the nature of FOSPHost as well as the
Free/Open Source phenomenon. In order to answenqtiestion, we need to know which
aspects of a FOSPHost site are more important.s, Thelphi survey technique (Linstone &
Murray 1975) was chosen to collect expert opinitmsvhat are the important aspects to a
FOSPHost site. The Delphi method is a structuredminteraction process that is directed in
‘rounds’ of opinion collection and feedback (Tur&@fHiltz 1996). The name Delphi comes
from the Greek mythology that future events cowdddretold in the Oracle at Delphi, a Greek
ancient city. The method was developed by Olait¢éeland Norman Dalkey at the RAND
corporation in 1953 for forecasting purposes (Helt®¥'5; Lang). Nowadays, it has been used
a variety of topics to collect expert judgementmétone & Murray 1975). Possible rationales

for chosen this method is provided by Linstone &My (1975, p. 4):

* The problem does not lend itself to precise anadytiechniques but can benefit from

subjective judgments on a collective basis
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* The individuals needed to contribute to the exationaof a broad or complex problem
have no history of adequate communication and rpsesent diverse backgrounds with
respect to experience or expertise

* More individuals are needed than can effectivelgriact in a face-to-face exchange

* Time and cost make frequent group meetings inféasib

» The efficiency of face-to-face meetings can be dased by a supplemental group
communication process

» Disagreements among individuals are so severe bticptly unpalatable that the
communication process must be refereed and/or amongssured

» The heterogeneity of the participants must be pveseto assure validity of the results,
i.e., avoidance of domination by quantity or byesgth of personality ("bandwagon

effect”).

At the time when the Delphi survey was designed @mlucted, the literature on FOSPHost
was few and the Free/Open Source phenomenon asdarguchapter 4 was diverse and
complex. Therefore, employing Delphi survey idaie (Linstone & Murray 1975; Twining
1999; Ziglio 1996). Moreover, a number of stakeleos from diverse backgrounds could also
contribute to the survey and exchange ideas (Lives&Murray 1975) and hopefully to obtain
a more comprehensive set of data on the topics umvey can also be done on the World Wide
Web to collect data globally with a low cost. Dkéxecution of the surveys will be explained

in the next sub-section.

The argument above presented the appropriatenettge alpplication of the Delphi survey
technique, but whether it conforms to the positiglslosophy is yet to be examined. Mitroff &
Turoff (1975) showed that Delphi survey techniqupported the Lockean inquiring system

and this system is compatible with positivism. iAguiring system is a model concerning how
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to transform a 'raw data set' found in the existwogld into some kind of conclusion (Mitroff &
Turoff 1975). Moreover, the Lockean inquiring ®yst asserted that truth was based on
empirical content, not pre-assumption. Delphi syrtechnique supported this inquiring
system because the conclusion drawn was baseddgenqents that were experientially
collected. This inquiring system is arguably sanito positivism in its understanding of
drawing conclusion from a number of subjective obstons to obtain an objective result.
Therefore, Delphi survey technique is compatibléhwhe positivist worldview and is suitable
for this research. This is also compatible with ithductive strategy of this research as it based
on few initial, broad questions and the resultasddl on empirical data collected.

5.3.2.1 Administration of Instruments and Procedure s

The Delphi survey was designed to have three rouitds first round would be qualitative and
the questionnaire for the first round was derivedthe model of individual participation in a
Free/Open Source community. In rounds 2 and 3jcpaants would be asked to rate the
importance of the different statements from theiltefrom round 1. A survey on the design
and execution of the Delphi survey would be coneldicfterwards to collect opinion on the
quality of the survey itself. Participants would fiven a chance to give comment on any
aspect of the whole process. Before the execuatidhe actual survey, a pilot survey will be
executed.

5.3.2.2 Participants of Survey

Three groups of people were invited to participetethe Delphi survey, namely, expert
Free/Open Source developers, FOSPHost adminisratod academics in the area of
Free/Open Source. In a positivist viewpoint, acside were believed to understand the
objective knowledge of Free/Open Source so thabghieion obtained will be composed of

participants of Free/Open Source communities akagedbservers.
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Further definitions of the three groups were depetbfor recruitment. For expert Free/Open
Source developers, their names were found frompivylar sites, Advogato (Advogato 2003)
and SourceForge (SourceForge 2003), where Free/Smarce programmers met and ranked
each other. For Advogato, those who achieved aeviatatus were chosen; for SourceForge,
those who had been rated the top ten highest rankets were chosen. A FOSPHost
administrator was defined as a maintainer of an$FBost site, independent of whether the
person also takes care of the server at the opgrajistem level. Lastly, for academics, any

person who has published any article on the topkr@e/Open Source can be invited.

The World Wide Web became the primary tool to btiild invitation list. Names of potential
participants could be found on Advogato or Freef©OPeurce project web sites pages. Then,
their names would be searched using search engnéiscover other relevant information.
Since names are not a definite unique identificatb people, the information found by the
search engines had to contain convincing matetaluia the projects that the potential

participants were believed to be involved.

In terms of number of participants required, agoDeSurvey aims at expert opinion rather than
a sample from a general population, a panel of3.8xperts in each group can already generate
guality results for a homogenous group (Delbeca, d& Ven & Gustafson 1975; Ziglio 1996).
As there is no explicit guideline the minimum numfoe a heterogenous group, it is assumed
that each group should have at least 10 experts.

5.3.2.3 Questionnaire Development for the Survey

One important aspect in most survey is what questio include. According to the model of
individual participation to a Free/Open Source camity, the important aspects for a
FOSPHost site contain 4C (Communication, Contrdngj Co-ordination and Culture) and

community participants related factors (Motivaticarsl Barriers to join community, Positive
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and Negative effect). By referring to this mode®, questions were devised as the initial

guestionnaire for the Delphi survey. (The origiaationym for FOSPHost was IFHOSP, which

stood for Infrastructure For Hosting Open Souragdet. This acronym was not well received

from the responses of the participants and thus atior changed the acronym into

FOSPHost.)

1. What are the objectives of an IFHOSP site?

2.  What tools can be employed on an IFHOSP sitewdrat are the important features and
usability factors for each of them?
2.1.1 What is the name of the tool that can be eygul?
2.1.2 What are the important features of this tols
2.1.3 What are the important usability factorsha tools?

3.  What work practices and culture should be preatidt

4. What are factors that motivate users to usé-HBIOSP site?

5. What are barriers that prevent users from usmtFHOSP site?

6. What are the positive results for users in usimg-FHOSP site?

7. What are the negative results for users in usmt~HOSP site?

8. What are factors that motivate administratorsetimup or maintain an IFHOSP site?

9. What are barriers that prevent administratamfsetting up or maintaining an IFHOSP
site?

10. What are the positive results for administiarsetting up or maintaining an IFHOSP
site?

11. What are the negative results for administsatorsetting up or maintaining an IFHOSP
site?

12. What are other important issues in IFHOSP?
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Most of the 12 questions were deduced from the muadl the exception of question 1 and 12.
Question 1 was aimed at collecting overall opiroarwhat a FOSPHost should do and question

12 was included to collect any additional opinibattdid not fit the pre-set questions.

Question 2, 'What tools can be employed on an IFHPIS)® and what are the important features
and usability factors for each of them?', aimetb#liecting opinion on the communication layer.
Three sub-questions on utility and usability wobasked after participants suggested a new

tool. Information on the contribution layer coudd reflected from this question too.

For co-ordination and culture layer, as it is difli to explain the exact difference between the
two within one sentence, one question aimed agcitlg opinion in both of these layers were

devised: 'What work practices and culture shoulgroenoted?'

As there were three groups of participants anddiibbem, namely, users and administrators,
had direct experience with FOSPHost, two sets dfivations, barriers, positive and negative

results questions were setup to collect opiniomfeach of these groups.

Analysing the questions using the software evabnatilassification, explicit questions on
utility, usability and context were presented. tAe model of individual participation to a
Free/Open Source community was developed fromidvepoint of a participant, questions for

administrators were added to obtain intrinsic comge

For rounds 2 and 3, questions for the survey wteldhe summarised statements from the
results of round 1. The data collected would therthe importance of these statements. Two
methods were available, rating and ranking. Ratiegns to put a score on a statement out of a

scale, while ranking is to re-arrange the statemanbrder of them importance. Statement
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ranking is actually the method recommended by abauraf researchers (Delbecq, Van de Ven
& Gustafson 1975; Schmidt 1997; Turoff & Hiltz 1996This method, however, does have its
constraints. Firstly, the number of statementsetdiscerned cannot be too many, typically less
than 20. Moreover, it was less flexible than mtinFor example, in a Delphi survey on the
United States drug abuse policies (Jillson 197p)nion was collected by rating on both
feasibility and desirability, which meant a pap@&nt had to select two numbers from a 1-5
scale for each statement. It would be more cunobegsto collect similar data using ranking,
which could mean two separate pages with the statensents but ranked for a different factor.
A number of Delphi surveys also employed ratingzgri1975; Goldstein 1975; Ludlow 1975).
In this survey, rating was also chosen, as the rumbstatements will not need to be less than
20. A 1-7 scale was also chosen to give a larff@rentiation of opinion.

5.3.2.4 Implementation of Survey on the Web Server

Turoff & Hiltz (1996) suggested that Delphi surveysild be conducted using electronic means
and collected opinions that were not availableuweys using pen and paper. One of the
unfortunate facts was that global communicationthia World Wide Web was not yet very
common by the time the paper Turoff & Hiltz (1996as written. On the other hand, at the
time the Delphi survey on FOSPHost was designedworld Wide Web was an essential tool
for participants in Free/Open Source communitied @ademia. Moreover, using the World
Wide Web as a medium also save cost and time iingaiThe responses from participants
would also go directly into a database for analy3ise author also had previous experience in
implementing dynamic web sites. Therefore the weibf implementing the survey using the

World Wide Web was chosen.

Turoff & Hiltz (1996) suggested that Delphi surveyas an asynchronous interaction.

Participants could have the freedom to choose wdreh which questions to respond to.
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Participants should also be provided the chancgetton to the survey as many times as one

would like before the closing of the survey.

Anonymity was another characteristics of Delphveyr In most cases, participants will not be
given any information about the identities of otheifn such a setting, participants would be
encouraged to express their opinion without theltgince of their status (Linstone & Murray
1975; Ziglio 1996). Turoff & Hiltz (1996) took thipoint further to suggest that each
participant could be given a pseudonym. The resg®of a participant can then be known by a
name without disclosing his or her identities. sThould give participants chances to form

richer pictures of characteristics other partictgahat agree or disagree with them.

The technical details of the survey will be presdnbelow. As Delphi survey requires the
feedback of previous results to the participatis,gresentation of the results using web pages
will also be explained. The analysis of the resuibwever, will be presented later in a separate

chapter.
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Figure 5-4 Site Map of Major Elements for Delphi Suvey

The system developed was implemented on a Red.Blatnux with Apache 1.3.27 web server,

PHP 4.1.2 and PostgreSQL 7.0.2. The site mapeodyhtem was shown in Figure 5-4.

Users of the web site were expected to enter fl@mHirst' page or the 'Invited' page where the
invitation email referred. Further explanatiorttod details of the survey was elaborated in the

'Explain’ pages. Topics explained included 'Whkahirastructure For Hosting Open Source
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Project (IFHOSP)?', 'What is a Delphi Survey?', 8/hinvited to participate in the Survey?’,
'‘What is Required from the Participants?’, 'Defadcedure of Delphi Survey', 'What Results
do we expect?' and 'Guideline for Participantdher& were also 'Point Form Summary' and

'Frequently Asked Questions' for users to find gainswers.

Registration\Login to IFHOSP Delphi Survey

Participants of the Delphi Survey are invited on an individual basis. If you are invited, please type in your UserID
and password below to proceed.

Maybe vou have the same or higher level of expertise than the participants but we have just missed you out in the
invitation. Due to the workload of the researcher, unfortunately he cannot add anymore participants in at the
moment. If vou have any comment on the topic, please click here.

ore information can be found below:
Explanation of survey
Sample pages of survey (with questions)

Registration'Login
UserID |
Pazssword I Register |

*If you encounter any login error with the Postgresql database server, please check the Server Status.

Figure 5-5 Register/Login Page

Users could then go to the 'Register/Login’ paggufie 5-5) by following the links. There was
a sample page for those who were still not sureitale survey. In the invitation email, each
participant was given a username in the form of X}¥X(where X is a digit from 0-9) and a
password made up of alphanumeric characters. @mye who had a username and a
corresponding password can go into the securedaactaach participant can only access his or

her own survey.
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Participant Details

This iz the place to modify your details.

Change Password

You can change your password here or just leave the two textboxes blank if you do not want fo change it.
New Password

Retype Password ]

Identity

Nickname Yolanda

Nickname ig the name that you will be known in this survey. Initially, you can chooge from a male and a female
name. Then it will be fixed for the survey. For those who are involved in the previous rounds, T had to pick a
name for you after receiving some advice that I have to make the nickname *STRICTLY* anonymous. If you
really hate this nickname, email me and I will try my best to fix it.

Contact Email |
Please give us your contact email if you want us to contact you via a different email address from the one that we

are contacting you with. The above text box is always blank when this page is loaded. Please do not re-enter your
email if you have already done =o.

Expertise
1. Do vou think you are an expert uger in IFHOSP sites? Yes © No ©
2. Are you an administrator of an IFHOSP site? Yes © No

3. Have you ever published amny article on the topic of Open Source/Free Softwareinan  Yes © No ©
academic publication?

Update

Figure 5-6 Participants Details
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IFHOSP Delphi Survey Information Centre

Thank you for taking the time to participate in this survey.

Links to Latest News

Intro to Survey 2 Oct 2002

Round 1

Round 2 Sorry for the delay in releasing the result of Round 3 of the survey, I went to a

Round 3 conference in Taiwan in August and other busineszes in life and research hindered the

Post-Delphi Survey and  PIOStess. e _ 240 _

Credit Procedure [Please also express your opinion in the Post-Delphi survey. If you have participated in
fthe survey, you can also have your name listed in the credit list.

Personal Details

Email Archive 21 Jun 2002

Logoff Round 3 iz officially closed today. Thank you very much for giving your answers, and

I will fry to get the result out soon.

(15 May 2002

Round 3 has officially started today. Please click "round 3" on the left hand side
under "Links".

The results for Round 1 & 2 can be found from here.

Figure 5-7 Information Centre

After passing the verification process at the 'RiegiLogin’ page, for whose who register for
the first time, they would be asked to fill in infisation about themselves, namely ‘change
password’, ‘choose nickname from a list' (with botde and female names), ‘change contact
email' and identifying expertise from the threeegatries (Figure 5-6). For those who filled in
the personal details before, they would be direttethe information centre of the survey
(Figure 5-7). This centre contained the latestsiewthe survey as well as links to current
survey, 'Explain’ pages, 'change personal dettiks'archive of email sent to the participants

and a procedure to have their name listed in taditlist.
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Round 1 Questionnaire

This is the questionnaire for round 1. There are 12 questions in total.

If vou want to answer a question, please click on the question fo enter the answer page. Otherwise, please click the no
comment box on the right.

If you need amy help, please click here.
Questions No Comment
1. What are the objectives of an IFHOSP gite? r

2. What tools can be emploved on an IFHOSP site and what are the important features and usability
factors for each of them?

. What work practices and culture should be promoted?
. What are factors that movitate ugers to use an IFHOSP sgite?

. What are barriers that prevent users from using an IFHOSP site?

. What are the positive results for users in using an IFHOSP site?

. What are the negafive results for ugers in uging an IFHOSP zite?

. What are factors that motivate adminstrators to setup or maintain an TFHOSP site?

. What are barriers that preveni admingtrators from getting up or maintaining an IFHOSP gite?
10. What are the positive regults for adminstrators in getting up or mainfaining an IFHOSP site?
11. What are the negative results for adminstrators in setting up or maintaining an TFHOSP site?
12. What are other important issues in IFHOSP?

B 00000

Ve 1 S th bW

OO o oa

If you have finished the questionnaire, please proceed to the summary page where you can read all your answers to
this questionnaire.

If you just want to logoff, please click here.

If vou need amy help, please click here.
Figure 5-8 Round 1 Questionnaire Question Page

For each round of survey, there was an introdugienge, which then led to the question where

the participant could choose to give answers toddinlye twelve questions asked (Figure 5-8).

As required by the Delphi survey method that theigpants could choose which questions to
response to, 'no comment' check boxes were provalebttain a more definite reply on their

desire on not to respond to certain questions.
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What work practices and culture should be promoted?

Pleaze place one specific comment in each of the text box provided. The length of the comments are not limited
by the zize of the text boxes as they will expand accordingty.

< Save and Return | No Comment on This Question ™
Practices #1

Be kind to dewvelopers

Practices #2

Give them Freedom

Practices #3

Figure 5-9 Round 1 Questionnaire Answer Page

Then the participant could choose one of the questi In round 1, it would lead to the answer

page where one could provide up to twenty ansveeasy questions (Figure 5-9).

Tool Menu

In this page, you can give opinion on tools that can be employed on an IFHOSP site. Tools are the different
services on an IFHOSP that enable collaboration on software projects. You can start by suggesting a tool
and fill in your defail opinion. Otherwise, You can edit the opinion that you gave on a particular tool.

Suggest a Tool and Give Opinion

Edit Opinion on a Tool
Tool 1: CVs

Tool 2: Iszue Tracking
Tool 3: Web Server

Go Back |

Figure 5-10 Menu for Question 2

For question 2, 'What tools can be employed onFMOISP site and what are the important
features and usability factors for each of them3pecial structure was needed to capture the
answers (Figure 5-10). This structure allowedphsicipants to suggest, edit and delete tools

that they liked to comment on (the system can accodate up to 999 tools).
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New Tool

Please select one of the following. If this is a new tool, please give the name and a brief description of the
tool by selecting question 1.

Questions No Comment
1. What iz the name of the tool that can be employed?
2. What are the important features of this fools? r
3. What are the important ugability factors of thig tools? r

If you want to an introduction on usabilility factors, please click here.

<- Save and Return Delete this toaoll

Figure 5-11 Adding a New Tool

When the participant selected the "Suggest a Tblzive Opinion’ link, a page was displayed

to give the participant further instruction to coemhon the tool (Figure 5-11).

New Tool

< Save and Return |

‘What is the name of the tool that can be employed?
A BC

Please give a brief description of the tool.
A Tool

<- Save and Return

Figure 5-12 Adding Name and Description

The first step in commenting a tool was to give tlagne and a brief description of the tool

(Figure 5-12).
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Tool 4: ABC -Bl‘ﬂ
What are the important features of this tools?

Pleaze place one specific comment in each of the text box provided. The length of the comments are not
limited by the size of the text boxes as they will expand accordingly.

<- Save and Return | No Comment on This Question ™
Feature #1

Feature A

Feature #2

Feature B

Figure 5-13 Suggesting Features

Then the participant could suggest the importaatiuiees of the tool (Figure 5-13).

Tool 4: ABC -Bl‘ﬂ
What are the important usability factors of this tools?

You can give your answer by using the preset usability factors in the selection boxes.
OR
You can make up your own usabilility factors further down the page in the text boxes.

If you want to an infroduction on ugabilility factors, please click here.

<- Save and Return No Comment to This Question [~
Usability Factor #1
|Accuracy | The information processed and presented can be _j
Usability Factor #2
ILearnability | It is easy and intuitive to learn how to operate _j
Usability Factor #3
lEfficiency | The users can achieve a level of high

e

Exits are available when users want to abort a
certain operation

Clearly marked exits

International Interface | The site is designed for international audience
Links | The site contains useful links to relevant sites
Metaphor | The site employ metaphors to convey ideas
Printable |  The web pages on site are designed to handle

| printing
Searchable | The content within the site can be accessed by a [

| search mechanism on site
URL | The URL of the site is easy to remember and type =
Use of Multimedia | Appropriate use of non-text elements to convey

| ideas =
Accessibility | The site is accessible to users with disabilities
Connectivity | The connection to the site is fast
Security | The site is secure

|

|

|

Figure 5-14 Selecting Preset Usability Factors
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Usability Factor #10

| [

<- Save and Return

User-defined
Usability Factors #1  Descriptions

IFun The tocl has te ke fun to use

User-defined
Usability Factors #2  Descriptions

Figure 5-15 User-defined Usability Factors

When the participant commented on the importanbilisafactors, one could select the preset
usability factors or define one's own factors (Fegb-13 and Figure 5-14). The preset usability
factors were obtained from the literature reviewaafumber of articles and books. A major
proportion of the review was done before this Pm@gpamme (Catella & Exploris Museum

1999; CIDOC Multimedia Working Group 1997; Ciole®9l7; Everhart 1996; Grassian 1998;
Harris 1997; Henderson 1999; Hinchliffe 1997; Hudmge & Wang 1999; Jacobson & Cohen
1996; Jones, C. M. 1998; Kirk 1999; Mcintyre Librat998; O'Brien 1997; Ormondroyd,

Engle & Cosgrave 1999; Purdue University Libradi®89; Sarapuu & Adojaan 1998; Schrock
1999; Smith 1997, 1998; Strong, Lee & Wany 199%&apul997; Wilkinson, Bennett & Oliver

1997) and other was done within this programmexaiteler & Tate 1999; Nielsen 1993, 2000).

These usability factors are listed below.

Usability Factor Brief Description

Accuracy The information processed and presentedbeaelied upon to be
correct

Updated Frequently The site is frequently updatel latest information

Coherence The information is presented logically &ithout contradiction

Completeness All relevant materials are presented

Objectivity The site is managed in an impartial manwithout stereotyping

or bias, such as gender and cultural prejudice
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Usability Factor

Brief Description

Origin of Material
Quality of Expression

Unigueness
Ease of Navigation
Easy to find
Outside

International Interface

Links
Metaphor
Printable

Searchable

URL

Use of Multimedia
Accessibility
Connectivity
Security

Clearly marked exits

Efficiency

Feedback

Few Errors

Good error messages

The origins of the material usen site are clearly stated
Writing material on site fslls common language usage which is
easy to understand
The site consists of material that damedound elsewhere

The information is in a struettirat is easy to navigate

from The site can be easily found by search enginesures lists or

from other advertisements outside the site

The site is designed foenmational audience
The site contains useful links to relevaimsi

The site employ metaphors to convey ideas

The web pages on site are designed widaninting

The content within the site can be aededy a search
mechanism on site
The URL of the site is easy to remember ane typ

Appropriate use of non-text elemseo convey ideas

The site is accessible to users witfabilities

The connection to the site is fast

The site is secure

Exits are available when usenst to abort a certain operation
The users can achieve a level of highdprctivity when using the
site

The site gives informative feedback tasusathin reasonable
response time

There are very few number of operatienalrs on site

Well written error messagdsettactly indicates the problem

and suggests solution(s).

Help and documentation Useful documents and help messages are preserdsslisb users

Learnability
Memorability

Prevent errors

Satisfaction

in using the site
It is easy and intuitive to learn htovoperate the site
It is easy to remember how to opethtesite
The site is designed to preventigessror like spelling mistake
from users

Users are subjectively satisfied winging the site
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Usability Factor Brief Description
Shortcuts Shortcuts are available to expert userspeed up increase
efficiency

Simple and naturalinteraction between computer and users is as siagpj@ossible

dialogue and information in the interaction is presentednatural and
logical fashion

Speak the usersDuring the interaction between computer and ugersps and

language concepts that are familiar to users are used rathan

system-oriented terms

Table 5-5 Preset Usability Factors

The participants were supplied with both the nanfethe factors and their respective
descriptions to assist them in making an informedision. They can also define any other

usability factors if needed (Figure 5-15).

Back to Questionnaire |

All yvour answers are presented in this page.
1. What are the objectives of an IFHOSP site?

1.1 To host projects
1.2 To supportt project co-ordination
1.3 To build a community

Edit Angwers fo this Question

2. What tools can be emploved on an IFHOSP site and what are the important
features and usability factors for each of them?

Tool 1: CVS

2.1 Brief Description

A Version Control Tool

Figure 5-16 Summary of Responses



Chapter 5 Methodology 98
After the participants finished the questionnagee could also generate a summary page to
review the answer given on the summary page. TWere direct links from the summary page
to individual questions so that participants coupdiate their responses conveniently (Figure

5-16).

Verification

Could you please check o your answers are correctly summarised?

Answer from Brendan

Brendan regards himselftherself as:

+ Anexpert user in [IFHOEP sites
+ An administrator of an IFHOSP site

* has published one or more article(s) on the topic of Cpen Source in an academic publication

1. What are the objectives of an IFHOSP site?

1.1 tbuild a better mousetrap
Concept -> To faciitate software development in a better way

1.2 distribute a better mousetrap
Concept -> To make software with better quality available to the world

1.3 maintain a better mousetrap
Concept -> To faciitate software development in a better way

Figure 5-17 Verification Page

After collecting responses in round 1, the qualitatiata would be summarised and turned into
guestions of round 2. Moreover, to increase thielityaof the survey, a verification procedure
was added before round 2 to receive feedback framicgants on the quality of the summary

(Schmidt 1997).
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In Figure 5-17, a verification page is shown. Ewgehfication page was first generated from
processed data based on the responses and themisest to each individual participant. Each
participant received a unique email pointing todrieer page. One could then comment on the

summarised concepts on the page and then semkithr@ugh the web server.

Clarification

Could vou also clarify or explain the following answer so that the researcher can summanise them propetly?

3. What work practices and culture should be promoted?

3.6 fulfilling contracts

doing what wou say that yvou will do and expecting others to do what they
say they will do

3.8  cnbigque for the same of the task

mistyping on my part. should be critique for the sske of the task. that
iz being constructively critical of products, procedures and people
including task leaders

Figure 5-18 Additional Clarification

Moreover, when the meanings of some of the resgonsge not immediately clear to the
researcher, the researcher also took the chane&iti€ation to have these responses clarified

(Figure 5-18).

After the above process, the data collected wasrarmeed and the results of round 1 was
presented using HTML on the web (available not jashe participant, but the general public,
in the spirit of Free/Open Source). It was preseim two sorting order, namely questions and

participants.
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Result for Question 1

Responses Hidden
Show Responses

‘:] o back to the List of Questions Go to Question 2 EJ
1. What are the objectives of an IFHOSP site?

1.1. To enable distributed software development for developers from different geographic locations

1.2.  To zsupport concurrent and collaborative software development
1.3. To facilitate communication between developers
1.4. To facilitate communication between developers and users (of Free Software/Open Source software)

1.5. To facilitate cooperation between related parties (programmers, designers, documentation writers,
advocates/salesman, efc.)

1.6. To facilitate testing to the source code in different environments

1.7. To promote existing project(s) hosted on gite to ugers of software

1.8. To promote existing project(s) to developers and attract confribution

1.9. To introduce the concept of Free Software/Open Source the general public and welcome new comers
1.10. To facilitate documentation

Figure 5-19 Results of Round 1 Sorted by Questioms Short Form

Result for Question 1

Responses Shown
Hide Responses

‘:] Go back to the List of Questions Go to Question 2 E]
1. What are the objectives of an IFHOSP site?

1.1. To enable distributed software development for developers from different geographic locations

Mark to facilitate shared, concurrent, version-controlled development of source code and documentation
by multiple developers
Jacob Proivde common infragtructre for distributed software developement.

Incluing but not limited to vergion, control, bug management, mailing lists
Schulhoff Support development of Open Source Software.

Alvin To provide technical tools (such as CVS) to aid in development

Augtin Serve ag central gite for recruiting and organizing contributors.

Austin Provide machine and/or human resources to build and distribute product releases.

Jason To provide tools to support the community of users that develop and uge the software on that site.

7 Responses

1.2. To support concurrent and collaborative software development
Terence To provide a means of storing and updating source code

Mark to facilitate shared, concurrent, version-controlled development of source code and documentation by
multiple developers

Figure 5-20 Results of Round 1 Sorted by Questioms Long Form
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In the presentation sorted by questions, the reafdére results could choose to examine the
results in short or long form. In short form, othe summarised statement of the data were
shown (Figure 5-19). Alternatively, the relatgmraons from the participants were also shown

in long form (Figure 5-20).

Participants of Round 1 of Infrastructure

For Hosting Open Source Project
(IFHOSP) Delphi Survey

In thiz page, the results are sorted by individual participants. They are grouped by their own self rating,

Grouped by Self Rating

Participants were asked to rate themselves on three questions?

« Do vou think you are an expert user in IFHOSP sites (Expert User)?
+ Are you an administrator of an IFHOSP site (Administrator)?

+ Have you ever published any article on the topic of Open Source in an academic publication {Academic)?

Three sets of yes/no answers were obtained and participants were classified into eight categories according these
ANSWers:

Expert Adininstrator Academic Expert User [Expert User |Adminstrator |[Expertin Not an

User +Adminsirator |[+Academic |+Academic all 3 Expert in
| groups any group |
Augtin - Leslie Jozeph Troy Terence Brendan (Jacob
Luke [Schulhoff Jason Noah Eugene  Dave
Mark Patrick
hdichael {Toanne
Alvin Phil
‘William Gabriel
Garrett

| !] Back to Round 1 Results Main Page

Figure 5-21 Participants Grouped by Self Rating

In the presentation sorted by participants, thesevgeouped by their self-ratings (Figure 5-21).
Nicknames were used to ensure anonymity while resgofrom any particular person can be

grouped and identified (Turoff & Hiltz 1996).
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Answer from Mark

Summary Hidden
Show Sumimary

“] Go to List of Participants

Mark regards himszelf'herself as:

+ An expert user in IFHOSP sites
1. What are the objectives of an IFHOSP site?

1.1 to facilitate communication between geographically disparate developers

1.2 to facilitate shared, concurrent, version-controlled development of source code and documentation by
multiple developers

1.3 to reliably archive communication, documentation, and source code for retrieval by the public
1.4 to provide automated building and testing facilities

1.5 to act as a central location for developers to discover, browse and select from existing code bages, rather
than rewriting,

2. What tools can be employed on an IFHOSP site and what are the
important features and usability factors for each of them?

Tool 1: cvs
2.1 Brief Description
concurrent version system; client/server source control system

2.1.2 What are the important features of this tools?

2.1.2.1 established standard, widely available and understood
2.1.2.2 client/server, works over a network
2.1.2.3 permits concurrent development without locking

2.1.3 What are the important usability factors of this tools?

2.1.3.1 Learnability : It is easy and intuitive to learn how to operate the site

2.1.3.2 Memorability : It is easy to remember how to operate the site

2.1.3.3 Simple and natural : Interaction between computer and users is as simple as poszible and
dialogue information in the interaction is presented in natural and logical fashion

2.1.3.4 Speak the uzers'  : During the interaction between computer and uszers, terms and concepts
language that are familiar to users are used rather than system-oriented terms

Figure 5-22 Results of Round 1 by Participants int®rt Form
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Answer from Mark

Summary Shown
Hide Summary

‘ f] Go to List of Participants

Mark regards himself’herself as:

+ An expert user in IFHOSP sites

1. What are the objectives of an IFHOSP site?

1.1 to facilitate communication between geographically disparate developers
To facilitate communication between developers

1.2 to facilitate shared, concurrent, version-controlled development of source code and documentation by
multiple developers
To enable distributed sofftware development for developers from different geographic locations
To support concurrent and collaborative software development
To facilitate documentation

1.3 to reliably archive communication, documentation, and source code for retrieval by the public

To provide an archive of Open Source/Free Software development related materials to the general public
1.4 to provide automated building and testing facilities

To include automated building and testing facilities in releases

Figure 5-23 Results of Round 1 by Participants in tng Form

In the presentation sorted by participants, thdeeaould choose to examine the results in two
forms. While in short form, only the opinion ofetlparticipant was shown (Figure 5-22), in

long form, the related summarised statements weoeshown (Figure 5-23).

The long form presentation also took advantageypeHinks. For example, in the long form,
answer sorted by participants page (Figure 5-23}he reader clicked the summarised
statement 'To support concurrent and collaboraofevare development' under response 1.2,
this would lead to the corresponding statementnswer sorted by questions page (Figure
5-20). The reader could then find out who werephsdicipants that made similar comments.
This hyperlink action could also work in the revedsrection. If the reader selected the opinion
of participant 'Mark’ (Figure 5-20), for exampleo 'tfacilitate shared, concurrent,

version-controlled development of source code ammdichentation by multiple developers', this
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would lead to the corresponding opinion in ansvegtes! by participants page (Figure 5-23).
The nicknames were also hyperlinked to the cormeding participants' page. This design was
implemented to give the reader a more thoroughnstaieding of the data. As the participants
were all potential readers of these results, theselts were also designed to maximise their

understanding of the subject under investigationvels as understanding other participants'

point of views.

Q3 What work practices and culture should be promoted?

In thiz page, you can choose the degree of relevancy for the summarised answer(s) given. If you have opinion on
certain answers, pleage give your opinion in the text boxes provided. The arrangement of the summarized
answer(s) is randomizsed. You can find a particular answer by searching for its number.

< Save and Return

‘ Extremely Totalty
Relevant Trrelevant No
‘ Comment
Les2 A2 A S TG e T
3.26Critique for the sake of the task el el e el ol ol o &
Comment
| Extremely Totalty .
Relevant Irrelevant o
Comment
1002 Berd 56T
3.365tandards coding style el ol ol sl i Cl = o
Comment

Freedom also in coding style, for it is an Artl!

Figure 5-24 Round 2 Questionnaire Answer Page

In round 2 of the survey, the main task for theipgrants was to rate the summarised statement
guantitatively so that the importance of the staets could be obtained. Participants could

also give qualitative comments for any statemdritpufe 5-24).
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Q3 What work practices and culture should be promoted?

In thiz page, you can choose the degree of relevancy for the summarised answer(s) given. If you have opinion on
certain answers, please give your opinion in the text boxes provided. The arrangement of the summarised
answet(3) is randomised. You can find a particular answer by searching for its number.

<- Save and Return

Extremely Totally
Relevant Irrelevant e
Comment
T2 B A S Gre T
3.22Cooperation and collaboration, encourage involvement of developers ¢ ¢ ¢ © © ¢ e
to share the load of development
Cotmment
Extremely Totally
Relevant Irrelevant oo
Comment
L2 s s ST
3.30Easy to use, high usability (slER o R oI o Bl o i ol o o
Comment

Figure 5-25 Randomisation of Statement Order

Figure 5-25 was the page generated for a diffgrarticipant. The order of the statements for
each participant was different as any arrangenwrggatements may cause bias to the results.

A randomisation mechanism was thus implementeldarhbpe to minimise this bias.

In the presentation of the results of round 2, nsanging orders were provided than round 1.
First, in the sorting by questions category, thveeee four different arrangements, namely 'Only
Top Ten' (Figure 5-26), 'Only Numerical Data' (Fgb-27), 'All Relevant Data (Sort by

Rating)' (Figure 5-28) and 'All Relevant Data (SwytControversy)' (Figure 5-29).



Chapter 5 Methodology 106

Result for Question 1

Show Only Top Ten

Show Only Numerical Data
Show All Relevant Data (Sort by Rating)
Show All Relevant Data (Sort by Controversy)

PN : Dyt
‘ ] Go back to the List of io to Otestion ij

Questions

1. What are the objectives of an IFHOSP site? = Average  No.of
Totally Extremely Votes

Trrelevant Relevant

1 To facilitate communication between developers m 12 |1

2 To support concurrent and collaborative software development 1.5 1 4 1| PR |

3 To allow potential developers to contribute to projects 11 [ X

4 To enable distributed software development for developers from 12 [ ]
different geographic locations

5 To facilitate communication between developers and users (of Free m 12 [ 1

Software/Open Source software)

Figure 5-26 Show Only Top Ten
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Result for Question 1

Show Only Numerical Data
Show Only Top Ten

Show All Relevant Data (Sort by Rating)
Show All Relevant Data (Sort by Controversy)

‘:] 3o back to the List of : —
Questions Go to Question 2 |:]

1. What are the objectives of an IFHOSP sienage B N0l

Totalty Extremely Votes

site? Trrelevant Relevant
1.3  To facilitate communication between developers 12 || Details
1.2 To support concurrent and collaborative software development 1.5 11 [_i|Details
1.18 To allow potential developers to contribute to projects m 11 [_J|Detailg

1.1  To enable distributed software development for developers from m 12 | | |Details
different geographic locations

1.4  To facilitate communication between developers and users (of 12 [ I Details
Free Software/Open Source software)

Figure 5-27 Show Only Numerical Data

The differences of 'Only Top Ten' and 'Only NumariData' were that all statements were
presented in 'Only Numerical Data' and the readetdcselect 'Details' on the right of the

miniature distribution graph to find out the pantars.
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Result for Question 1

Show All Relevant Data (Sort by Rating)
Show Only Top Ten

Show Only Numerical Data

Show All Relevant Data (Sort by Coniroversy)

|:] Go back to the List of _ ey
Questions Go to Question 2 ‘:J

1. What are the objectives of an IFHOSP soicnage i No ot

Totally Extremely Votes

site? Irrelevant Relevant
1.3  To facilitate communication between developers 12 [ | Details

Thiz sub-question iz summarised ffom the fbllowing answer(s)

Jrom round 1

Terence To facilitate knowledge sharing and discussions
among developers (e.g. via discussion groups and a
repository for design documents, etc.)

Mark to facilitate communication between geographically
disparate developers

Alvin To make communication between developers fast and
eagy. (Mailing lists, possibly instant messaging, web
forums, etc

Austin Provide a forum for project-related discussions.

Noah To provide a forum for communication between
developers of Open Source software.

3 Responses

Comment made in rowund 2
Joseph i think is nearly a duplicate fo some above

Figure 5-28 Show All Relevant Data (Sort by Rating)
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Result for Question 1

Show All Relevant Data (Sort by Controversy)
Show Only Top Ten

Show Onty Numerical Data

Show All Relevant Data (Sort by Rating)

‘:] Go back to the List of J—‘_
Questions Go to Question 2 :J

1. What are the objectives of an IFHOSP Average No. of
site? Totally Extremely Votes

Irrelevant Relevant

1.28 To provide training grounds for new developers m 12 =& Details

Thiz sub-guestion is summarised from the following answer(s)
Jrom rowund 1

Noah To provide training grounds for new developers.

1.36 To distribute software that is useful ﬂ 12 | Detailg

This sub-question is summarised from the following answerfs)
Jfrom round 1

Noah To make useful software available to the world.
Comment made in round 2

Garrelt Usefullness of the end product is not that important of

a concept to the Free Software community or Open
Source community.

Figure 5-29 Show All Relevant Data (Sort by Controgrsy)

Qualitative data such as comments in round 1 an@ér2 shown in two 'All Relevant Data’
presentation style. Similar to round 1, commentsr@cknames were hyperlinked. The sorting
order of '(Sort by Rating)' was by average ratihgaxh statements and '(Sort by Controversy)'

was by the variance of the rating each statements.
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Chart for Question 1.36

Identities Shown

Do not show identities

Back to Question 1.36

1.36. To distribute software that is useful

1I1 1
| ]
2 1

76 3.4 3

Totally Extremely
Trrelevant Eelevant
Expert Uzer
A domstrator

. Academic
. Mot Expert

Average =39
No. of Votes =12

Expert Mot Totally Extremely
Participants User  Administrator Academic Expert Irrelevant  Eelevant Comment

Gabriel . | E
Brendan N
Matthew - 4

Garrett I 7 Usefullness af the end product is not that
important of @ concept io the Free
Saftware cammunity or Open Source
COMBNLAIEY.

Chris
pu o
Mark
Alyin
Moah
Toseph
Tohn
Meil

Figure 5-30 Detail Chart of Distribution of Respongs

The reader could select 'Details' on the rightefminiature distribution graph to find out the

particulars (Figure 5-30). Each group of experés \given a colour in the distribution graph
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and thus the distribution of opinions of differegrbups could be observed. Responses and
comments from round 2 from individual participamisre also listed and nicknames were

hyperlinks for the reader to discover the partioigaother responses.

Answer from Chris for Round 2 of

Infrastructure For Hosting Open Source
Project (IFHOSP) Delphi Survey

| ‘.‘] o to List of Participants

Chris regards himself'herself as:

+ An expert user in IFHOSP sites

i What are the objectives of an IFHOSP site?

24 What tools can be employed on an IFHOSP site and what are the important features and ugability factors
for each of them?

B What work practices and culture should be promoted?

4%, What are factors that movitate users to use an IFHOSP site?

5 What are barriers that prevent users from using an IFHOSP site?

6*. What are the positive results for users in using an IFHOSP site?

ks What are the negative results for users in using an IFHOSP site?

8. What are factors that motivate adminstrators to setup or maintain an IFHOSP site?

: What are barriers that prevent admingtrators from setting up or maintaining an IFHOSP site?
10. What are the pogitive results for adminstrators in setting up or maintaining an IFHOSP site?
11. What are the negative results for adminstrators in setting up or maintaining an IFHOSP site?
12*.  What are other important issues in IFHOSP?

* denotes that the participant responded to that question.

| ij o to List of Participants

Figure 5-31 Responses of a Participant

In the sorting by participant presentation stytes answers of each participant were divided
into the corresponding twelve questions. Asterigikse placed at the questions that the

participant chose to respond (Figure 5-31).
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Answer from Chris for Question 3

‘T] Go to Question 2 |:] Go up one level Go to Question 4 ‘EJ

Chris regards himself/herself as:

+ An expert uger in IFHOSP sites

3. What work practices and culture should be Totally Extremely
promoted? Irrelevant Relevant

31 Sengze of respongsibility

Lh
¥

3.2  Measurement of quality of code

Comment: Conventional measurements (LOCs, function points and so on) are not
interesting. COpen source software is partly about a kind of natural
selection of code. Bad code causes crashes, which annays peaple,
hopefilly including some developer that will fix it. You also have
subjective measurement of code quality by the contributing developers:
I your code iz poor quality, people will not contribuite to it. Having
everything done in the open imposes a selfenforced level of code
quality that is higher than what would have been done in private (or in
a closed source project).

3.3  Prioritization of new features

I

Figure 5-32 Detail Responses of a Participant

Within each question, quantitative data as wetjuditative were presented (Figure 5-32). The
statement numbers were hyperlinked to encourage#uer of the results to explore responses

from other participants.

Round 3 of the Survey was very similar to roundx2ept that the results of round 2 was
feedback to the participant. In order to enhaheefeedback mechanism, there were several

changes to the web interface.
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Round 3 Questionnaire

This iz the questionnaire for round 3. Again, 12 questions are presented.

If you want to give answers to a specific question, pleaze click on the question. Otherwise, please click the no
comment box on the right.

Some the question numbers may be highlighted. This indicated that you rated some of the statements in those
questions in round 2.

If you need any help, please click here.

Questions No Comment
1. What are the objectives of an IFHOSP site? W
% What tools can be employed on an IFHOSP site and what are the important features and r
usability factors for each of them?
3 What work practices and culture should be promoted? =
4. What are factors that motivate users to use an IFHOSP site? o
5. What are barriers that prevent ugers from using an IFHOSP site? T
6. What are the positive results for users in using an IFHOSP site? 7
7. What are the negative results for ugers in using an IFHOSP site? r
8. What are factors that motivate admingtrators to setup or maintain an IFHOSP gite? r
9. What are barriers that prevent adminstrators from setting up or maintaining an IFHOSP site? r
10. What are the positive results for admingtrators in getting up or maintaining an IFHOSPF site? r
11. What are the negative results for adminstrators in setting up or maintaining an IFHOSP site? r
12. What are other important issues in IFHOSFE? r

If you just want to logoff, please click here.

If you need any help, please click here.

Figure 5-33 Round 3 Questionnaire Question Page

At the question page, the question numbers of tlestipns that the participant responded in
round 2 were given a different colour and an inseeia font size (for those who have colour

blindness) (Figure 5-33).
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Q4 What are factors that motivate users to use an IFHOSP -Bl\ﬂl;

site?
In this page, you can choose the degree of relevancy for the summarised answer(s) given. If you have opinion on
certain answers, please give your opinion in the text boxes provided. The arrangement of the summarised

angwer(s) is randomised.

If you gave answers in the previous round, the answers chosen before will be highlighted among the scale of the
ratings.

You can alzo click on 'Glossary and Responses from previous rounds’ to check previous comments and "Expand
Graph' to check the statistic of previous ratings. An extra window will be opened to present this information.
Pleaze do not close this window and leave it in the background for quicker response.

‘ ‘] Go to Question 3 | ‘.‘] Go up one level Go to Question 5 ‘zj
4.8 The tools provided are effective and productive
Glogsary and Responses from previous rounds Totally Extremely
Irrelevant Relevant No
Comment

Your Response from lastround 7 6 5 4 3 72 1
.
Average Rezponse from all participants from last round 8 votes 1 Expand
Graph

Your Response for thisround © ¢ ¢ © © &

Comment for this round

Figure 5-34 Round 3 Questionnaire Answer Page

In the answer page, the ratings of the participgméevious answer were also given a different

colour and an increase in font size (Figure 5-38immary of responses from round 2 were

shown. The participants could also explore furtiio the glossary and the results from

previous rounds (Figure 5-35, Figure 5-36 & Figbw&7).
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[ Q3 what work practices and culture should be promoted? - Mozilla - |EI|1|

> b

[

I»

3.27 Jane Jacob's systems of survival's commercial moral syndrome

[®f Glossary - Mozilla
4 [ ]

Glossary and Responses from previous rounds Totalty Extremely
Trrelevant Relevant

No

I s nead

=10l x|

m B E E i TFZ | jJavaschptiopenintol . Jresultiraunde jgen ans hirn e ] .wﬁ

Jane Jacobs' Systems of Survival - Commercial Moral Syndrome

Commercial Moral Syndrome

+ Shun force

+ Come to voluntary agreements

+ Be honest

+ Collaborate easily with strangers and aliens
+ Compete

+ Respect contracts

+ Use initiative and enterprise

+ Be open to inventiveness and novelty

+ Be efficient

+ Promote comfort and convenience

+ Dissent for the sake of the task _|
+ Invest for productive purposes
+ Be industrious

+ Be thrifty

+ Be opfimistic

This concept is taken from Jane Jacob's book:

Tacobs, J. 1992, Sypstems of Survival. A Dialogue on the Moral Foundations of Commerce and Politics,
Vintage Books/Random House, New York. =
[0 0 & E] & |pone =P

R

Figure 5-35 Checking Glossary for Difficult Terms
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"ﬁf 4 What are factors that motivate users to use an IFHOSP site? - Mozilla ! ! i - |EI|1|
D ; ] i
4.9 Convenience - provides rezources are difficult for an individual to maintain (e.g. web site)
Glossary and Responses from previous rounds Totally Extremely o |
Trrelevant Relevant 2
Comment =
7 A 2 1
"ﬁf Result for Question 4 {Show All Relevant Data (Sort by Rating)) - Mozilla b i o | Ellil H
» [ |
4.9  Convenience - provides resources are difficult for an 2.3 8 Db Details 4]
individual to maintain (e.g. web site)
75 This sub-guestion iy summarised from the following
answer(s) from round I
Terence Provides resources not individually available
(e.g. web-site)
_4 Jacob One stop prepakced solution that provides a
f great deal of needed i
H infrastructure that otherwise would be i
reinvented
Schulhoff Convenience - Not having to maintain a web
gite as project interface.
Alvin Available tools
I Luke The desire to remove the burden of
maintaining all the tools themselves, and to be
able to spent more time on development of
the project.
S Responses
4
4.4  Low Cost or Free 2.4 8 = Details
Thiz sub-guestion iy summarised from the following |
answer(s) from round I ~| [
Mmmmt—:mi I ==

Figure 5-36 Checking Qualitative Results from LasRound
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[Bf Q4 What are factors that motivate users ta use an IFHOSP site? - Mozilla : - [ 3]

(D Jael

I3

4.9 Convenience - provides resources are difficult for an individual fo maintain (e.g. web site)

Glogsary and Responses from previous rounds Totally Extremely
Trrelevant Relevant

[B Chart For Question 4.9 {Identities Shown) - Mozilla
b I

Chart for Question 4.9

Do not show identities

Cc
” Identities Shown

4.6 F Back to Question 4.9

g 4.9. Convenience - provides resources are difficult for an t
individual to maintain (e.g. web site)

4

( il

||:‘Q_

42471 NN il eI e o =
e Totally Extremety
L« Trrelevant Relevant
. Expert User rt -
i =1 Administrator B eR

Figure 5-37 Checking Quantitative Results from LasRound

For the presentation of the results of round ®ai$ again similar to round 2, except the excerpt

of the results in round 2 were also shown (FiguB88p
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Result for Question 1

Show All Relevant Data (Sort by Rating)

Show Only Top Ten
Show Only Numerical Data
Show All Relevant Data (Sort by Controversy)

‘:J (3o back to the List of _ e
Questions Go to Question 2 ‘2]

1. What are the objectives of an IFHOSP e el
Totally Extremely Votes

site? Irrelevant Relevant
1.3  To facilitate communication between developers 15 D| Details

Answer from Previous Round

This sub-question iz summarised from the following answer(s) 12 g

Jrom round 1

Terence To facilitate knowledge sharing and discussions
among developers (e.g. via discussion groups and a
repository for desien documents, etc.)

Mark to facilitate communication between geographically
disparate developers

Alvin To make communication between developers fast and
easy. (Mailing lists, possibly instant messaging, web
forums, etc

Augtin @ Provide a forum for project-related discussions.

Noah To provide a forum for communication between
developers of Open Source software.

3 Responses
Comment made in rowund 2
Joseph  ithink is nearly a duplicate to some above

Figure 5-38 Results of Round 3
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Post-Delphi Survey

This iz a simple survey to collect opinions on possible improvements of the previous survey. Please place
responszes to questions in each of the text box provided. The length of the comments are not limited by the size of
the text boxes as they will expand accordingly. You can also select the "no comment” checkbox to indicate that
you do not want to comment.

1.How has the Delphi process facilitated (or not facilitated) communication between

No C t
participants? Sl

I am deoing this survey by myself. Where does communication
between participants come from?

2.Do you find participation in this survey a worthwhile experience? No Comment
3. What can be improved in the process of the survey? No Comment ™
4.What can he improved in the web interface of the survey? No Comment [~

More Responsive

5. What can be improved in the questions posed in the survey? No Comment [~

Less Questions

6.0ther Comments No Comment ™

Save ! Afort |

Figure 5-39 Post-Delphi Survey
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The Post-Delphi survey was a simple survey to gaierstanding of the quality of the web

Delphi survey method (Figure 5-39). Six simplesjimns were asked:

1. How has the Delphi process facilitated (or natilitated) communication between
participants?

2. Do you find participation in this survey a warthile experience?

3. What can be improved in the process of the strve

4. What can be improved in the web interface ofsiiney?

5. What can be improved in the questions poseldarstirvey?

6. Other Comments

Result for Post-Delphi Survey

This informal survey was conducted from 2 to 25 Oct 2002. It wag aimed for those who rezponded to the survey
but all who were invited were informed in the hope of getting information on why they did not respond. Only two
responded and both of them had participated in the previous survey. One responded via web interface while
another responded via email.

The responses are listed below:

1.  How has the Delphi process facilitated (or not facilitated) communication between

participants?
(Grarrett I don't know any other participants, so how could it facilitate discussion with any particular
one?

Schulhoff I only found fime to participate in two rounds and I dont see how the process facilitated
communication. I had zero interaction with other participants.
2. Do you find participation in this survey a worthwhile experience?

(Grarrett Somewhat. I think I got burnt out answering it sometimes. Even though there was the ability
to answer the survey in pieces, I would still answer it in all one shot, for whatever reasons,
be they technological or psychological. And it's a long survey to do that for.

Schulhoff  Sorry to say: No. The problem is that the survey is rather time consuming and I dont feel
that I get anything in return.

Figure 5-40 Post-Delphi Survey Results

The presentation of the results of the Post-Dedphrey was also very straightforward. It was
just a page with all the comments with the nicknsumiethe participants on the left hand side

(Figure 5-40).
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The Delphi survey was completed after the Postdiledprvey and the analysis of the results
will be presented later in chapter 6. The actuabults can be found on the CD-ROM enclosed
(/Delphi/result/index.html) and the reader can sewhrough it to gain a better understanding
of the description above.

5.3.2.5 Data Analysis

Several data analysis techniques can be employa®glphi survey. The first technique was

to summarise the results from round 1 and exptessdncepts in the results into statements.
The next technique was to process the quantitataa from the rating of the statements in

round 2 and 3.

The summarising process that was adopted for rdwnas qualitative. Firstly, responses were
broken into unit concepts. Then, every concept retated to the corresponding response(s)
and vice versa using hyperlink(s) on the roundsilte pages. This ensured that every concept
originated from at least one of the responses amdyeresponse was summarised. The
researcher tried to make every unit concept seifained and mutually exclusive to other
concepts, but this could not be achievable witlryegencepts. After the summary process, it

was verified and clarified by the participants.

In rounds 2 and 3, both quantitative and qualitatiata was collected. On the quantitative side,
ratings out of a 1-7 scale were obtained. Theageeand variance rating for each statement
were computed. Variance was chosen over stan@ardtobn because the built-in the standard
deviation routine was not yet implemented in Pa&$§)L 7.0.2 and thus calculating variance
from x2 — X2 explicitly was the easiest method for comparisamppses. As stated in
sub-section 5.3.1.5, the calculation for a scaldied that the distance between each subjective
scale is equal. Though it may not be proven, thieebits of the statistics obtained will be

substantially higher than not to have the calcoiaprocess at all.
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Different methods were proposed to select statesresnthe conclusion of the survey, namely
ranking, first interquartile and standard deviatiohe ranking method first arranged the
statements in the order of their average ratings@ok an arbitrary number of statements from
the top, for example top 10 statements (Jillson5197The interquartile method also first
arranged the statements in the order of their geeratings. Then they were broken into four
guarters according to their average ratings. Taements in the quarter with the top ratings
were taken (Jones, C. G. 1975; Ludlow 1975). Taedard deviation method assumed that the
ratings formed a normal distribution and the t@ieshents beyond one standard deviation from
the average of all average ratings were import8cailett 2001). It could be argued that
interquartile method and standard deviation methece similar, as for normal distribution,
68% of the ratings would fall between the distarafgslus or minus one deviation. Therefore
the important statements were the top 16% of al statements. The difference for the

interquartile method was that the top 25% was taken

To choose from the above methods, recall that teéph) survey was conducted as an
exploratory study, and one of the aims was to coosta mental picture of the situation
(Neuman, Bondy & Knight 2003). A more lenient 383 statements criterion, or first third of

the statements, was chosen to include more statenmeorder to achieve the objective.

On the other hand, the variances of the ratinge wemputed to discover the polarisation of the
opinions. This method was employed in severaleys\before (for example (Ludlow 1975)).

Again the top 33% controversial statements woulddected.

For the qualitative part of the data from round=n@ 3, the comments would be grouped and

interpreted according to the content. This intefgion exercise again was aimed at



Chapter 5 Methodology 123
constructing a mental picture of the situation (Man, Bondy & Knight 2003). On the other
hand, as the guiding methodology of the study ves#tipism, the researcher would balance the
need for objectiveness and the potential for tteealiery of new knowledge from further

interpretation of the data.

Other additional data such as 'No Comment' anddslts from the Post-Delphi survey will
also be collected and discussed to assess théyoqufaine survey conducted.

5.3.3 Detailed investigation on External Hosting Si  tes

After the data collection in Delphi survey, onetloé analyses was done by categorising the
concluding statements into the four classes ofwswé evaluation, namely intrinsic, utility,
usability and context. The amount of data colléar the class of utility was not substantial
enough. Recalling that the users of the evaluatiodel may be Free/Open developers and
new comers, an emphasis on the category of utitity suggested to meet their expectations. A
further investigation into the features of the eliéint tools available on a FOSPHost was thus

conducted.

As resources were limited, the area for detaile@stigation needed to be designated to the
most appropriate topics. As explained in sub-sacs.2, FOSPHost sites can be classified as
external hosting and self-hosting. External hassites were chosen because a number of them
actively promote the FOSPHost aspect of the siteor example, the free version of
SourceForge can be seen as a demonstration anlyenisement to the commercial world for
the improved Enterprise version of SourceForge a6 & the concept of FOSPHost. For
self-hosting site such as the FOSPHost site fomLifKernel.Org), the main focus is on Linux
and the FOSPHost site is probably just to get ttogept co-ordinated. Therefore, external
hosting sites probably are better known and usketheoevaluation model may identify the

concept of FOSPHost with them more readily. Ong argue that the obvious may not be the
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necessary condition for direction in research, tbaetcounter argument is to explore what is
familiar first and the chance of finding promisirggearch area will increase. An understanding

of the basic facts could build a solid foundationthe next stage of research.

The method employed for this part of the researak similar to the preliminary stage of case
study method (Yin 1994). Usually case study isliapple in 'how' and 'why' questions on
contemporary events. The researcher also doaseedtto have control over the behaviour of
the events. Though 'how' and ‘why' questions laeefdcus of case study method, ‘what'
guestions are usually asked at the preliminaryestg that relevant data was collected to
construct answers for the 'how' and 'why' questiddsder the limitation of this research, the
'‘what' questions, which the basic facts on thecgypwere the focus. Some attempts to answer

the 'how' and 'why' questions were made, but itnegarded as secondary.

In the design of a case study, Yin (1994, p. 20hmented that 'what questions to study, what
data are relevant, what data to collect, and hoantdyse the results' were the relevant areas.
The detail description on the process of the metiedw will be adopted these four areas as a
framework of discussion. The method for the inigadion on external FOSPHost sites will be

presented first.

Recalling that the focus of the investigation oteexal FOSPHost sites should be on the utility
of the sites. The aspects for investigation p@sed

* What sites are relevant to the investigation?

* What features are offered on the sites investigated

* What categories could be given to the sites andiettieires?

* What features do each site offered?

« What are the background of the sites and polictethdy adopted?
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* How do the facts collected relate to the Delphveyrresults?

The criteria for the selection of external FOSPHgsts for investigation were based on the
definition of FOSPHost. Recalling that a FOSPHug is the infrastructure that supports and
co-ordinates the development of Free/Open Sourtea® projects on the Internet, the first
criterion is Free/Open Source projects are hostedite. The next criterion is that the site
welcomes the hosting of Free/Open Source projecta bther parties. This then fulfils the
condition of an external FOSPHost site. The nextron is that it supports and co-ordinates
the development of projects hosted. From the Delphvey, the most important tool for a
FOSPHost site was a source code repository. Titezion is then devised that the site should
as least include a source code repository withchaeision control capability. The criterion of
version control capability is added so FTP sitesraot included. The scope of the study can
thus be narrowed down to a manageable size. Oatliee hand, this criterion is also broad

enough to fulfil the purpose of an exploratory stud

Data related to the aspects of investigation welleacted by visiting the FOSPHost sites via the
Internet, reading documents and source code ditb® If possible, administrators of the sites
would be asked to clarify issues that could nai@erstood by the methods stated above. The
data collected was tabulated in a comparison tattecomments was obtained from authors
and administrators of the software investigatetlis Thethod did not involve interview and it
was less involved than employing a full-scale caggly method. It was chosen, as the
objective of the research was exploratory. By @yiply this method, a broad range of data

could be collected with less effort, but of coutise depth was less.

Since the importance on answering 'how' and '‘whgstions were lower, the effort spent on the

analysis of the data could be less. Simpler methgete employed and analysis method such
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as pattern-matching was not required. As mentiosieave, the data collected would be
tabulated in a comparison table. Relationshipwéen the data and the Delphi survey would

also be explored.

The choice of method could be argued to be comlpatitih the positivism methodology and
inductive strategy of this research. The methogtideed here is based on observations and
discussions of objective facts and thus matchespini of positivism. The results obtained are
also based on empirical data collected with feveymngptions. This hence qualifies the method

as inductive.

The validity of this method can be argued as sintdaase study as it is based on observations,
documentations and source code which is regarderkleble in case studies. Though
interviews were not conducted, sites administratoese asked to check for discrepancies on
the investigation. Permissions were asked andraatdao make their feedback public as well.
As the evaluation model was available to the pudiavell, there may also be a peer review

mechanism to strengthen the validity of the redearc
5.4 Summary of Chapter Five

In this chapter, the plan for the research wasrdest in details and the rationale behind the
different choices was also explained. The purpdsiee research was chosen to be exploratory
and the main methodology was positivism. A clasaiion of software qualities for evaluation
of Free/Open Source software was built to suit theure of FOSPHost sites. Different
evaluation presentations were also reviewed as npalte candidates for the final
implementation of the evaluation model. Two dabdlection methods were also chosen,
namely Delphi survey and detailed investigation. etdll execution and data analysis
procedures for Delphi survey were explained andnie¢hod for the execution of detailed

investigation was also described.
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In the next chapter, the results of the Delphi eymwill be presented and analysed.



Chapter 6

Results and Analysis of the Delphi Survey
6.1 Introduction

In this chapter, the results of the Delphi survaylve presented. The method of data collection,

validity and content of the data collected willthee discussed.

6.2 Results of the Delphi Survey

In this section, the procedure on invitations, shevey results and various types of auxiliary
data collected will be provided. Quantitative amahlitative presentation of agreed and
controversial answers will then be given.

6.2.1 Invitations and Responses

In this sub-section, data that relate to the gualitresponses will be presented. These include
the invitation process, the number of responsesCbimment' responses, feedback mechanism

and the results from Post-Delphi survey.

Recalling from previous discussion, to reach aaaptvalidity, each group should have at
least 10 experts giving opinion. About 40 expentse short-listed for each group. Before the
start of the survey, a pilot run was conductedariyeJune, 2001. 12 experts were invited to
participate, 4 from each group. Unfortunately,cilthem were too busy to make substantial

comment.
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After three rounds, the numbers of participant®imed in each question are listed (Table 6-1):

Questions Expert Users Administrators Academics
1 18 9 17
2 11 S 9
2.1.2 4 2 3
2.1.3 4 2 3
2.2.2 S 3 4
2.2.3 S 3 4
2.4.2 5 3 4
2.4.3 S 3 4
2.8.2 S 3 3
2.10.2 5 3 4
2.10.3 S 3 4
3 11 S 12
4 10 4 10
S 10 4 11
6 10 2 8
7 10 2 7
8 6 3 4
9 5 1 3
10 6 2 3
11 S 3 4
12 10 3 9

Table 6-1 Numbers of Participants Involved in EaclQuestion

From the table, ten or more expert users respotalgdestion 1 to 7 and 12 and thus reached
the requirement for acceptable validity for theugref expert users. Further implications of

these figures to the validity of the survey will Biscussed in the next sub-section. Further
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breakdown of participants based on expertise arttipation in each round are listed (Table

6-2):

Participants Expertise RoundRound Round 3
Alvin Expert User 4 4 4
Anthony Not Expert v
Austin Expert User v

Brendan | Expert Us@&dministratojAcademic v 4 4
Brent Expert User Academi¢ v
Chris Expert User v

Dave Not Expert v

Eugene Expert UsAdministratofAcademi¢ v/

Gabriel Academic Vv v v
Garrett Expert User 4 4 4
Gary Academic 4
Jacob Not Expert v

Jason Expert Us&dministratoy 4

Jessica Academic v
Joanne Academic v

John Expert Usgkdministratoy 4 4
Joseph Academic v v 4
Leslie Administrator v

Luke Expert User 4

Mark Expert User v v 4
Matthew | Expert Us@kdministrator 4
Michael |Expert User 4

Neil Expert UseAdministratoy v

Noah Expert User Academi¢ v 4

Patrick Academic Vv

Peter Expert Usgrdministratoy v
Phil Academic Vv 4 v
Schulhoff Academic Vv v
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Participants Expertise RoundRound Round 3
Steven Academic v
Terence | Expert User Academi¢ 4
Troy Expert UseAdministratoy
William  [Expert User
Total Number of Participants:
32 19 14 22 12 16

Table 6-2 Breakdown of Participants based on Expeide and Participation

From the table, most participants had expertiseare than one area. Afew were quite humble

not to claim any expertise but most regarded théras¢o have some knowledge in at least one

area. Many of the participants did not contribmtell three rounds, and this can be shown

below (Table 6-3):

Total Round(s) Participat

dtlmber of Participan

Bverall Percentage

1 21 66%
2 4 13%
3 7 22%

Table 6-3 Amount of Participation

66% of the participants only contributed in onemdwand 22% participated in all three. The

numbers of people invited for each round are ligt@dble 6-4):

Round Academi¢s Administrators Expert User
1 54 33 54
2 53 32 58
3 49 43 58

Table 6-4 Numbers of People Invited for Each Round
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The researcher aimed at inviting more than 40 gefgpleach group. Unfortunately, due to an
operation error, only 33 administrators were irdiite The number of the people invited
decreased for later rounds because some of thgieets of the invitation email replied and

hoped not to participate. Therefore, they wereineited in later rounds. There was one
exception that the number of administrators invitezteased in round 3. It was decided in
round 3 that, although it was not planned in thevesyito recruit more participants after the
survey began, having more administrators wouldnitefy improve the quality of the results.

Therefore, 12 more administrators were invited.fadmnately, none of them participated and

thus the results were not affected by this in\atati

Detail invitation figures are presented below (Ea®i5):

Round Email Phone Login Responde

Invitation Reminder  Contac Leftt Camol Incorrect (Persong (Persons

N

EstablishedMessage Contac

1 141 136 10 22 15 5 41 22
2 138§ 131 N/A N/A N/A N/A 18 12
3 147 119 2] 33 30 12 26 16

Table 6-5 Statistics for Invitation

For round 1 and round 3, both email and phoneatieiis were executed. For round 2, only
email invitation was sent. The original plan waattphone invitation would be only done in
round 1 and the participants should then be awértheo survey. With the decrease in
respondents in round 2, phone invitation was agmapiemented in round 3. The numbers in
the table referred to the number of times an acttas done except for login and responded.

For example, in the 'Cannot Contact' figure, sofnd® calls were repeated calls to the same
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individual. Another figure that cannot be incorgiad into the table was the number of
participants who verified the summarised statementsund 1. The number was 22, which

indicated that all the participants in round 1 fied the statements.
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| minvitation (Email)  ® Reminder (Email) | Date {dd/mmy}

Figure 6-1 No. of Invitation Sent in Round 3

Emalil invitations and reminders were sent in badatredifferent dates to disperse the possible
workload on the web server (Watt 1999) and theareder. An example of this strategy can be
seen on the distribution of email sent in roundF@re 6-1). For potential participants that

could be contacted by phone, they would be callstidnd then the email would be sent.

As discussed in the previous chapter that ‘'No Centheheck boxes were provided to obtain a

more definite reply on the participants' desiretoatesponse to certain questions.
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Round 1 2 3
With Answers 107(36%) 91(63%) 104(51%
No Comment 101(34%) 13(9% 9(4%
No Response 92(30%) 40(28% 91(45%

Table 6-6 'No Comment' Responses from Question Page

Table 6-6 refers to 'No Comment' responses colleatethe question page (Figure 5-8) where
the 12 questions were asked. If the participamtweto the answer page of a particular
question and gave answers, then it is classifielVda Answers'. If the participant did not
gave answer and did not select the 'No Commentkcbex, then it is classified as 'No
Response'. The figure in the table is the coutth@three types of responses to each question

on question page.

Round L 2 3
With Answers N/A  1904(96%) 2345(89%j)
No Comment N/A 78(4% 211(8%
No Response N/A 3(0% 75(3%

Table 6-7 'No Comment' Responses from Answer Pages

Table 6-7 refers to responses collected on the emgages (Figure 5-24). For each statement
on an answer page, the participant could chooselext a rating, select 'No Comment' check
box or did nothing. These three actions corresgoritie three categories in the table. As in
round one, answers given were qualitative and tiva® no rating involved, therefore, there

was no data collected.
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Another measurement of quality is the amount ofli@ek from previous results that a
participant received. It could be measured invays, references to result pages and changes

In responses.

Location of Referral Number of Referenc %
Information Centre 6 67.67%
Help 1 11.11%
Directed from Email 2 22.22%
Total 9

Table 6-8 Round 2 References to Results

Location of Referral Number of Referenc %
Information Centre 11 61.11%
Survey Introduction 1 5.56%
Additional Information b 27.78%
Unknown 1 5.56%
Total 18

Table 6-9 Round 3 References to Results

In the design of Delphi survey, the results of grevious round(s) were presented to the
participants. By taking advantage of the log of theb server, the effectiveness of this

mechanism could be measured. The figures in Taideand Table 6-9 were obtained by

examining the Apache web server log at the poiet &fie participant had logged-in. Instances
of viewing the result pages were identified andghge accessed just before the viewing of the
result pages were obtained. They were the locatbreferral to the result pages. Locations of
referral identified included information centre, ngey introduction, help, additional

information and directed from invitation email. t&ff the participants entered from the referral
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page to the result page, for round 2, the average of results viewed directly after the

references were 6.1 and 1.9 pages for round 3.

Another method to examine the effect of feedbackoisneasure the change in responses

between round 2 and 3. 93.30% of the answers werleanged.

Differenc§ Number o Number o
in Rating Responses YoResponses %0
3 1 0.07%
More Important P A 0.29%% 35 2.58%
1 30 2.21%
Unchanged 0 1267 93.30% 1267 93.30%
1 45 3.31%
Less Important 2 10 0.74% 56  4.12%
3 1 0.07%

Table 6-10 Difference in Rating in Round 2 and 3

The opinion of the participants on the design amcedure of the survey could also be
discovered from the results of the Post Delphi survOnly two participants replied. Both of
them were unaware of the communication processdagtwarticipants via the format of the
survey. Both felt that the survey was too longdm felt the survey was worthwhile while the
other did not like it. The improvements suggestexte to shorten the survey and use an
interview strategy instead. Technological commertkided using no JavaScript in web pages,
improvement on check box comment and the bandvafithe web server to the Internet was
low. The design of the interface could be improasdavell. One participant also comments that

he or she found the results interesting.
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In this sub-section, different statistics and dedkated to the quality of the survey were
presented. This data will be further examinedadiscussion sub-section below.

6.2.2 Agreed Answers

Within the data collected of the Delphi surveyiet@ents that the participants agreed on were

short-listed. These statements will be presemtehis sub-section.

According to Table 6-2, there were four particigawho only participated in the second round
and not the third round. Therefore, it was assuthatthe answers the four participants gave in

round 2 were their final answers.
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Figure 6-2 Histogram of Average Ratings
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The average ratings for statements from questierisattid 12 were charted in a histogram
(Figure 6-2) and there were 194 statements. Taimlihe statements that the participants

agreed as the important issues, the histogram ivaed in three equal parts (Table 6-11).

No. of Statements Range
Most Important (First Third) 61 Ratings<2.49
Less Important (Second Third) 68 2.49<Ratings<3.112
Least Important (Third Third) 6b 3.112<Ratings

Table 6-11 Division of Important Statements

The first third was the most important statemetts,second third was the less important and
the third third was the least. The number of tlaéesnents for the first third was slightly lower
as there were 11 statements with the rating 2.5tavak decided that they would be grouped to

the second third.

Under this selection criterion, the 61 most impatrtstatements were listed in the following
table (Table 6-12). Rating 1 for a statement desititat it is extremely important while rating 7

means that it is totally irrelevant.

Qn no.Description Average

1. What are the objectives of an IFHOSP site?

1.2  To support concurrent and collaborative softwansetijpment 1.4
1.3  To facilitate communication between developers 1.4
1.18 To allow potential developers to contribute to pob$ 15
1.1 To enable distributed software development for tgpars from different 1.6

geographic locations

1.4  To facilitate communication between developers asets (of Free 2.0
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Software/Open Source software)
1.5 To facilitate cooperation between related parfegrammers, designers, 2.0

documentation writers, advocates/salesman, etc.)

1.20 To facilitate software development in a better way 2.2
1.37 The site should be fast and has high availability. 2.4
1.38 To facilitate high levels of communication multipteeans 2.4
1.29 To build a sense of community between developera froject 2.5

2. What tools can be employed on an IFHOSP site arat aite the

important features and usability factors for eatcthem?

2.1  Source Code Repository 1.1
2.2 Mailing List 1.4
2.5  WWW Server 1.5
2.4 Tracking System 1.8
2.11 Security Measures (e.g. ssh) 2.2
3. What work practices and culture should be promoted?

3.27 Jane Jacob's systems of survival's commercial rsgralrome 1.7
3.17 Flexibility towards volunteers 1.8
3.37 Fun and good spirit and hope 1.8
3.35 Clarity, simpleness of code 1.9
3.28 Using centralised repository for source code 1.9
3.29 To include automated building and testing faciitie releases 2.1
3.9 Creating a public library atomsphere, giving usersnuch freedom as 2.1

possible and staying out of the users' way

3.16 Listening to others 2.2
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3.20

3.21

3.30

3.13

3.1

3.38

3.5

4.2

4.8

4.3

4.20

4.9

4.6

4.4

4.7

4.16

5.1

5.5

5.7

Openness in attitude, no hidden agenda
Openness in procedures and policies
Easy to use, high usability

Tolerance, respect and patience

Sense of responsibility

Frequent submissions of contributions

Reuse of existing source code

What are factors that motivate users to use an EPi6ite?

Available 24 hours a day

The tools provided are effective and productive

Reliable

To attract more contributors

Convenience - provides resources are difficultaioindividual to maintain
(e.g. web site)

Fast access, responsive (high bandwidth and pceveers

Low Cost or Free

The tools provided are standard and commonly used

The site is frequently updated

What are barriers that prevent users from usingrBIOSP site?
Unreliable
The opposite of the answers in question 4

Counterproductive user interface

What are the positive results for users in usingF&OSP site?

140

2.2

2.2

2.4

2.4

2.4

2.4

2.4

11

1.4

1.6

2.0

2.0

2.1

2.2

2.2

2.3

1.7

2.0

2.2
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6.2

6.13

6.1

6.6

6.22

6.25

6.17

6.3

6.20

6.26

6.5

7.10

12.

12.4

12.11

12.8

12.9

Increase communication within the developers

More reliable then individually hosted servers (&gh only dial-up
connection)

Facilitation of developers to update the sourceedadhe repository
directly and reduction of the need to interacthwtite project leader to

change the code

Getting people to contribute to the developmentfadl over world

Tools with better quality than individually hostsites

Decrease the startup cost of hosting an Open SéueseSoftware
Facilitating collaboration and reduction of duptea effort

Increase communication between the developers ted parties
Obtaining up to date information

Decrease the possibility of producing multiple reymchronized versions

of software

Decrease time in administration of an IFHOSP sitividually

What are the negative results for users in using-rBIOSP site?

Loss control of the choice of tools hosted on site

What are other important issues in IFHOSP?

IFHOSP site should be careful on the usage agretsmati users and
provide them with enough freedom

The acronym IFHOSP is pointlessly obscure

Anyone wanting to setup an IFHOSP needs to be aofdre

responsibility involved

An IFHOSP should be run in an open fashion andsustesuld be well

141

1.3

15

1.6

1.8

1.8

2.1

2.1

2.1

2.2

2.2

2.2

2.4

1.5

1.9

2.0

2.0
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informed

12.1 Expanding an IFHOSP into multiple mirror sitesriorease reliability and 2.2
obtain more credibility from users

12.5 Fair to all efforts 2.3

12.10 An IFHOSP should be have up to date informatiothefsite and employ 24

novel techniques

Table 6-12 The Most Important Statements from the Blphi Survey

A qualitative presentation of question Q1, 3-7hswn below. Question 2 is omitted, as the
statements were short and may not benefit from aitgtive presentation. The issues in

question 12 are too diverse to be grouped.

One major theme in the objectives in a FOSPHostisitommunication, such as to allow
potential developers to contribute, to facilitateeetive communication between developers,
users and other stakeholders in multiple meanst@itild a sense of community between
developers for a project. Another focuses initeof objectives include supporting concurrent
and collaborative software development in a disted fashion and implementing a software

development process that is above common standard.

Work practices and culture that should be promateal FOSPHost site includes attitude such
as the commercial moral syndrome of Jane Jacobtemyg of survival (see appendix D),
flexible towards volunteers, fun, hope and gooditspistening to others, openness in attitude,
procedures and policies with no hidden agendajaobte, respect, patience and sense of
responsibility. In terms of coding practices anebedination, clarity, simplicity of code, using
centralised repository for source code, frequetnsssions of contributions and reuse of

existing source code. The management of a FOSP3ttesalso should include automated
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building and testing facilities in releases andategea public library atmosphere to give users as
much freedom as possible and staying out of thesus@y. Creating an inviting environment

by making the site easy to use is also important.

To motivate developers to use a FOSPHost siteuidcacquire qualities such as available 24
hours a day, reliable, fast access, responsivé (egdwidth and power server), convenience
(provides resources are difficult for an individt@lmaintain), low cost or free and frequently
updated. The tools provided on the site shouldeffective, productive, standard and

commonly used. The ability of the site to attnaire contributors is also another important

factor.

Barriers for using a FOSPHost site are factors éinatthe opposite to the motivation factors

including unreliability and counterproductive ussterface.

Positive results in users employing a FOSPHostasgamprovements in communication and
co-ordination. These include the increase in compation within the development team and
also between the developers and other parties.erQibsitive factors are facilitation of

developers to update the source code in the reppdgiirectly and reduction of the need to
interact with the project leader to change the cadeaining up to date information and
decrease the possibility of producing multiple synchronized versions of software. Other
benefits consist of facilitating collaboration aretiuction of duplicated effort and receiving

contributions to the development from people aéroworld.

Other positive results are hosting related. Bygisi FOSPHost site not hosting by the user,

one can obtain services that may be more relidge individually hosted servers. Tools on
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external FOSPHost may also have better qualitartigi cost of hosting and administration

time is less comparing to an individually hostedSRblost site.

There are a number of negative results but the stalement rated as important is that the

control of the choice of tools hosted will be Idsin external FOSPHost is employed.

The implications of the results will be discussedbiter sub-sections.

6.2.3 Controversial Answers

Other than the statements that the participantseaigon, there were statements that they
strongly disagreed on. These are called contr@atlesatements and they will be presented in

this sub-section.
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Figure 6-3 Histogram of Variance of Ratings
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The variance ratings for statements from questibiisand 12 were charted in a histogram
(Figure 6-3) and there were 194 statements. Taodes the most controversial statements, the
histogram was divided in three equal parts (Takl8% Then the first third contained the most

controversial statements.

No. of Statements Range
Most Controversial (First Third) 6b 2.12<Ratings
Less Controversial (Second Third 64  1.345<Ratings<2.12
Least Controversial (Third Third) 685 Ratings<1.345

Table 6-13 Division of Controversial Statements

Under this selection criterion, the 65 most corgrsial statements were (Table 6-14):

Qn no.Description Avg. Var.

1. What are the objectives of an IFHOSP site?

1.28 To provide training grounds for new developers 3.7 45
1.36 To distribute software that is useful 41 3.6
1.17 To provide data for research 48 3.4
1.27 To facilitate the development of software thatfferaable by 3.8 34
everyone
1.32 To provide tools needed to achieve the objectivéBldOSP 2.7 3.2
1.16 To serve the Free Software/Open Source community 3.4 3.0
1.24 To attract other Free Software/Open Source projeatesme in 40 29

and host on the site

1.31 To provide an archive of Open Source/Free Software 3.1 29

development related materials to the general public

1.21 To make software with better quality availablehe tvorld 3.7 26
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1.7

1.13

2.10

2.11

2.9

2.12

3.34

3.25

3.18

3.36

3.2

3.4

3.19

3.5

3.14

3.13

3.11

3.31

3.32

3.37

To promote existing project(s) hosted on site &rsief software
To provide a centralised location for Free SoftW@pen Source

project(s)

What tools can be employed on an IFHOSP site arat arfe the
important features and usability factors for eatcthem?

Wiki Wiki Web

Security Measures (e.g. ssh)

Discussion Forum

News Stand

What work practices and culture should be promoted?
The practices of Extreme Programming

Avoid force

The value of heterogeneity, differences as assets
Standards coding style

Measurement of quality of code

Reinforcing explicit development roles

Nothing should be ‘promoted'.

Reuse of existing source code

Awareness of different culture and language baakuo
Tolerance, respect and patience

Distributed style of development and decentralised
Flexibility in tools for rapid project administrati

A system to attribute credit

Fun and good spirit and hope

3.2

3.8

3.9

2.2

2.9

3.7

3.6

3.7

2.7

3.1

3.2

4.3

4.8

2.4

2.9

2.4

2.6

3.3

2.8

1.8

146

2.5

2.1

4.3

2.9

2.7

2.5

5.1

4.4

3.4

3.1

3.1

3.0

2.9

2.6

2.4

2.3

2.3

2.2

2.2

2.1
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4.12

4.11

4.24

4.25

4.4

4.5

5.14

5.11

5.15

5.20

5.13

5.6

5.12

5.19

5.5

5.8

5.3

What are factors that motivate users to use an EPi€ite?
Many tools are provided

High security

To compete with other projects

Users of software hosted on IFHOSP will use the sit
Low Cost or Free

Sufficiently large capacity (e.g. storage, cpu, ragim

What are barriers that prevent users from usingrBIOSP site?
Intellectual property issues - the host of the IFfOmay impose
some rights to the projects hosted

Not having enough control over the IFHOSP compawith a

local machine

Incompatibility with the format that users had ofta/are
development

Difficult to casually browse or some informatiomecat be
accessed without a username

No control the content and the development direatithe IFHOSP
Low storage capacity

Not trusting the host of the IFHOSP

The IFHOSP does not reach a critical mass of w®tgrojects
to achieve its advertising function

The opposite of the answers in question 4

The odd urge to pay for software rather than heifdbt yourself

Low in technical skill, inexperience in using arHlBSP

3.1

2.7

5.0

3.0

2.2

2.8

2.9

3.3

3.3

2.6

4.0

3.0

3.2

3.1

2.0

5.8

3.3

147

4.1

4.0

3.6

3.0

2.6

2.5

4.5

4.2

4.0

3.6

3.4

3.3

3.3

3.1

3.0

2.5

2.5
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5.17

6.24

6.18

6.16

6.10

6.22

7.8

7.18

1.7

7.9

7.6

7.5

7.4

7.12

12.

Legal issues on software distribution

What are the positive results for users in usingF&OSP site?
Interesting parties on a certain project can baddoefore the
project begins

Possibility of reviving dead projects

Greater possibility for getting community credit

Flexibility, being able to select from many waysdoing things

Tools with better quality than individually hostsites

What are the negative results for users in usingrBIOSP site?
Low cost in setup will encourage starting unseriprgects
Limitation placed on Intellectual Property righiBepending on
the license under which you get to use the IFHQ8®P may

suddenly find that you've allowed licensing you iiaglanned.

Low cost in setup will encourage projects to belighlbefore
they are ready

No negative results

Low cost in setup will encourage development ofquts that are
similar (reinvention of the wheel)

Low cost in setup will encourage forking of progect

Possible extra "collaboration” with unwanted par{i#ack-seat
programmers”, trolls)

Limited tool customisation

What are other important issues in IFHOSP?

3.9

3.8

3.2

3.0

3.3

1.8

4.0

3.8

3.8

4.7

4.2

4.7

3.1

2.8

148

2.4

4.2

3.4

2.7

2.7

2.4

6.7

5.3

4.7

4.3

4.2

4.0

2.8

2.8
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12.11 The acronym IFHOSP is pointlessly obscure 19 3.7

12.13 Aremedy of the administrator(s) of IFHOSP intarigrwith the 25 34
development of project(s) is to provide mirroringwothdrawal

paths for users if they want to host their projetsewhere

12.7 IFHOSP sites need to focus on maximising produstivi 29 2.6
12.12 Big IFHOSP are bad (e.g. Freshmeat) Small IFHO8Rjaod. 5.2 23
12.2 Maintaining a commitment to hosting only those potg which 3.0 22

are under a sufficiently liberal license.

Table 6-14 The Most Controversial Statements fromtte Delphi Survey

Other than using quantitative data for analysis|itative data collected also contained useful
clues for the discovery of controversial ideas.alative data were collected in round 1, where
the opinions from the participants were summaristathe statements above. Furthermore, in
round 2 and 3, they were invited to give commeatshese statements. A number of the
comments fell on controversial issues as contreeersisually attracted discussions. A
gualitative examination of the results by groupsigilar arguments is thus carried out to
present a richer picture of the controversial issuerolved. Controversial concepts are
obtained, namely 'We love freedom, but how faricgon?', "What characteristics are admirable

in source code?’, 'What is a worthy motivation® ‘#mportant but not urgent tasks'.

The first controversial concepts is named 'We llogedom, but how far can it go?' One of the
answers to question 3, 'What work practices antu@ikhould be promoted?' in round 1 by
Alvin was 'They shouldn't promote any particulaagiice. The heterogeneity of approaches is
one of the strengths of the way things are donleowitthese infrastructure sites' (Q3.18, Q3.19).
Schulhoff also suggested that 'Acknowledgementetbtbpers different cultural and technical

backgrounds as a positive element - very diffefemin corporate monocultures' (Q3.19).
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Moreover, the summarised statement for Q3.9 isatirg a public library atomsphere, giving
users as much freedom as possible and staying fotlteousers' way". These opinions

represented the importance for FOSPHost siteddw leedom and promote heterogeneity.

Another manifestation of the desire for freedom bt&nseen in discussion of Intellectual
Property in Q5.14, Q7.18 and Q12.4. Neil suggestatithe administrators of the FOSPHost
sites should not own any of Intellectual Propeftthe project hosted. Mark also suggested that
FOSPHost sites should 'provide complete mirrorinttpvaw paths for users of the site’

(Q12.13) to ensure maximum freedom.

When it comes to management style, ‘avoid forc8.:2g) and 'tolerance, respect and patience’
(Q3.13) was proposed. Attitudes such as 'awareokskfferent technology background'
(Q3.15) and 'awareness of different culture andydage background' (Q3.14) were also

suggested to promote heterogeneity.

Negative effects of heterogeneity and lack of aarntan be seem in 'the fear of getting flame
from other people' (Q5.21) and the 'possible ek¢@laboration” with unwanted parties

("back-seat programmers”, trolls)' (Q7.4).

Remedies to negative effects could be methods sschability to operate private or
semi-private developer groups necessary to avoadlalworation” with unwanted parties'
(Q12.14), 'reinforcing explicit development rolé33.4) which emphasize on a heavier hand
on management. Brendan, who proposed the idedesihce, patience and avoid force, also
suggested the need of firmness (Q3.23). Chrissalggested that if peaceful solutions could
not be found, at the end, forceful action suclodsrig would be needed (Q3.25). Moreover, if

there were no mechanism to discern quality, thennttural selection scheme of Free/Open
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Source would not function (Q3.13). There was a@smmment in response to the statement

"Nothing should be ‘promoted™ (Q3.19) in roundy2Garrett:

Hosting sites are great places to promote projghtsh are successful, so that others will learn
about them. Lack of knowledge about what qualityjguts exist is one of the great faults of the

Free Software/Open Source community today.

The next controversial concept was named 'Whatchenistics are admirable in source code?"
Indeed, different participants had different ideaswhat characteristics of a piece of software

were valuable.

The first important value proposed was ‘usefulneStaitements such as 'to distribute software
that is useful' (Q1.36) and 'do not focus on tHemwe of software created, but usefulness’ (Q3.6)

were suggested.

The next value was quality. Supporting statemémnthided 'to make software with better

guality available to the world' (Q1.21) and 'measuent of quality of code' (Q3.2).

Another value of software was that it could be eslusStatements such as 'to facilitate the reuse
of source code and reduce duplication of effortl.(@), ‘'emphasis on history, reuse old
resources' (Q3.7), 'reuse of existing source c{@d8.5) and 'possibility of reviving dead

projects’ (Q6.18) exemplified this view.

Producing useful and quality software was beliewa@quire some discipline in programming.
Therefore, practices such as 'standards in softd@segn’' (Q3.33), 'standards coding style’

(Q3.36) and ‘computer science/software enginedmogvledge' (Q3.8) were suggested. Asin
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Free/Open Source software development, collaboratass emphasized, ‘clarity, simpleness of

code' (Q3.35) was also favoured.

FOSPHost sites also lowered the barrier for shasoftyvare projects, but it could also have
possible negative effects. Effects included 'l@sten setup will encourage forking of projects'
(Q7.5), 'starting unserious projects' (Q7.8), ‘gctg to be publish before they are ready’ (Q7.7)
and 'development of projects that are similar gremion of the wheel)' (Q7.6). Therefore,
forking, unserious, unready and similar projectsreveegarded as problems in software

development from these opinions.

Counter arguments existed for the suggestions ablwveerms of usefulness, different values
were suggested. For example, Terence commentethlplaa code is typically NOT useful’
(Q1.36) while Garrett mentioned that "A lot of swdire is created merely to 'learn.” (Q3.6)

In terms of quality, the problem of defining quglitould be troublesome. Garrett made a
sarcastic comment that 'measuring the quality de@oYou've got to be kidding me. It's hard
enough deciding what "quality code" even is' (Q3.Bhris also claimed that 'conventional
measurements (LOCs, function points and so on)natenteresting’ and quality could be

obtained by peer-review instead (Q3.2).

The positive side of discarding source code rathan reuse was also discussed. Chris
suggested that 'there is a part about reusingeslources, but if something becomes irrelevant,
it is replaced with extreme prejudice. There iplaxe for legacy code in open source, which is
both a quality and a problem. The code is cleandrraore stable (in medium and long term)
because of this, but it might be less stable att$bon (while change is ongoing) and backward
compatibility suffers ("upgrade or die" seems tothe motto of library developers)' (Q3.7).

Terence also pointed out that reusing code migad abhve it own cost that other related
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components might be upgraded and thus incompatidoldhe extent that this is efficient

(given necessary incompatibilities in data-models,, across appliations) (Q1.14)).

When it came to standard and software engineeNed,claimed that 'K&R is Evil(tm). The
"GNU Coding Standards" are wrong and lead diretlyesser quality code' (Q3.36) (K&R
referred to Brian Kernighan and Dennis RitchieBuantial book — "The C Programming
Language' (Kernighan & Ritchie 1988)). On softwargineering, there was no substantial
comment except Garrett replied that 'Helps a gteal, but is not necessary'. Nevertheless, the
average rating for the statement ‘computer scisaofte/are engineering knowledge' (Q3.8) was
3.0 and the variance was 2.0. Comparing the nwdtaversial statement 'Low cost in setup
will encourage starting unserious projects’' (Q#8)ich had a variance of 6.7, a variance of 2.0
was quite low, but it could be argued that a nunab@articipants disagree on the importance of

this discipline.

Alternative values for software were also suggesteeil claimed that 'all software is valuable,
regardless of size or purpose. None should be dliaged' (Q3.6), which seemed to imply that
all software had intrinsic value. Mark, when prdimg reuse of software, wrote, "don't focus
the site purely on the 'creation of new softwait@igh this is perhaps the most fun part of

programming)" (Q3.5), this also implies that he wasre of 'fun’ as another value of software.

What is a worthy motivation? Other than fulfillinge objective of producing useful and
quality software, motivations such as fun, credidl apeed were also suggested in the survey.

Each of these motivations also had their own twist.

From literature (Lakhani et al. 2003; Torvalds &abiond 2001), the statement 'fun and good

spirit and hope' (Q3.37) was expected to be impartdndeed, the average rating of this
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statement was 2.1, which also reflected this exgpect. Two academics, however, rated this
statement negatively and thus resulted as a casi@ topic. Both of them rated statements

on reuse of source code, usefulness and standdirtgcstyle highly.

Another motivation was credit. While most partenps agreed that credit was reasonably
important (‘fair to all efforts’ (Q12.5) had an eage rating of 2.3 and a variance 1.3), how
credits were attributed could be controversial.n€idering the comment on the 'a system to
attribute credit' (Q3.32), Chris suggested tha¢ 'ohthe motivation of open source is getting
credit and recognition (instead of money), so tisti@uld definitely be a way to get "paid”. But
at the same time, systematizing this kind of thiogld seem wrong and counter to some
programming practices (egoless programming (Wemtéi71), extreme programming (Beck
1999)). When it came to the topic of 'giving hostssFHOSP sites every credit that they
deserve' (Q12.6), Chris also commented that 'tleetainly deserve credit, but beware: they

have their own advantages in doing so, either egfmuni-wise or in a financial way'.

Another controversial motivation was speed. Gametmented on 'frequent submissions of
contributions' (Q3.38) and 'having things move fasine of the things that people like about
FS/OS. Without it, users lose interest in projeatsd following that, developers also lose
interest."  Another similar motivation was 'to catg with other projects’ (Q4.24).
Nevertheless, Neil suggested that 'speed of psojscirrelevant - particularly volunteer led
ones' (Q3.38) and 'to compete with other proj€@4'.24) has an average rating of 5.0 and a

variance of 3.6, which was considerably controwrsi

Diverged rating are also found in the topic of weehing and training less mature developers
(Q1.28, Q3.12) and the role of FOSPHost in progdiata for research (Q1.17). This may

imply a diverse view of topics that were importaot not urgent.
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Obviously, a number of the statements are not deduin the qualitative analysis above.
Nonetheless, if a statement did not form any comtapit with other statements, then a forced
grouping would twist its meaning and more harm wobé done. The discussion of the

controversial answers can be found in later subeser

6.3 Analysis of the Results of the Delphi Survey

After the presentation of the data collected, aemgwon the choice made in the design of the
Delphi survey based on the responses will be paddr The quality of responses of the survey
will also be assessed. Possible improvement t®#tehi survey will then be suggested. The
pros and cons of the data analysis methods usethantbntent of the data obtained will be

discussed.

6.3.1  Delphi Survey Method

In this sub-section, the appropriateness of emptpythe Delphi survey as a method of

investigation and the online implementation willédemined. The design of the questions in

round 1 and the rating system will be discussed.

The first question to examine is the appropriaterméshe Delphi survey method in answering
the research questions. By examining the reghisbreadth of opinions collected from this
method was seldom seen in other methods. A nuwibgurveys were done on the topic of
Free/Open Source (Hertel, Niedner & Herrmann 2Q@&hani et al. 2003; Reis 2002b). In
these surveys, a number of questions were prenedliiiaom the researchers' own knowledge
domain and the participants could not suggest ideasg the survey. The Delphi survey
allowed a less presumptuous approach and thusedsnla more diverse collection of opinion.
If interviews were conducted instead, the depttatf collected would increase but again the
breadth might decrease. The argument then foltbetswhether the diversity of opinion is an

appropriate response to the research questiopss#ible answer would be yes, if the results of
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this study has to be ultimately useful to the Fdgeh Source communities. As argued in the
analytical framework chapter (chapter 4), diversitists in the Free/Open Source communities.
By considering different voices in the communitidge evaluation model built can be more

relevant to actual needs without projecting a thémm the ivory tower' image.

The next question to consider is the appropriatenégemploying the World Wide Web as a
media of data collection. As most of the potenpaiticipants were computer literates, thus
their ability of accessing a web survey should lelatively minor concern. The researcher
also did not receive any request for help in thema Comparing to a paper-based system, using
a web-based system reduced mailing cost and ddlag. researcher also had the freedom to
present the results in more comprehensive way kingaadvantage of hyperlinks. Other
conveniences included data collected in the suiverectly fed into a database for analysis
and the web server logs were available to traceehaviour of the participants. The results on
'References to Results' for rounds 2 and 3 (Taileafid Table 6-9) are examples of tracing
behaviour in the Apache web server log. Neverglihe system took the researcher a number
of months to develop and it could not be done withimrmer commercial programming
experience. The error in running the project welatively few, except in the invitation of
participants. This error, however, was not reldtethe main part of the survey system, which
was found to be satisfactorily stable. Some pakparticipants did not allow JavaScript for
security reason and one of the participants com@thabout bandwidth available in the Post
Delphi survey. It was unfortunate that the prodigdesb server was the only available one in the

department for surveys, and this was a limitatiepdnd the researcher's control.

The quality of the questions posed in the firstnebean also be examined. In the previous
sub-section, the reasons for asking the 12 questi@ne explained. From the data collected,

one can review the effectiveness of these questi@mumber of questions were not answered
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by more than ten expert users. One group of theme whe sub-questions for each tools in
question 2. The possible reasons could be thgmes$isub-question within a survey was too
complex. Another group of questions were relatethe motivations, barriers, positive and
negative results of administrators. As the nunab@dministrators who participated were few,
such outcome was inevitable. For other questitnesanswer received generally corresponded
to the intended purpose. Some similar answersaap@esimultaneous in different questions,
for example Q1.37 'The site should be fast andHigls availability’ was similar to Q4.2
'‘Available 24 hours a day' and Q4.6 'Fast accesponsive'. Nevertheless, such cases were

relatively rare and the effect on the overall dqyadif the survey would probably be minor.

Arating system using a 1-7 scale was employeofteat importance of statements in rounds 2
and 3. 'l' was assigned as the most importan¢ soal '7' the least. This assignment was
counter-intuitive when it came to presentation esults graphically with blue colour bars

because the length of the bars for '1' had to hgdst while '7' the shortest. The formula

r, =7-r, was introduced to reverse this relationship whgre/as the original rating ang|

was the magnitude to be displayed on the blue bar.

To conclude, Delphi survey was an appropriate ntettwo employ. It was successfully
conducted online and had a number of advantagespayer-based method. The questions
asked in the round 1 questionnaire generally yelaeswers that were relevant. A technical
problem was found in employing the 1-7 scale imgst and was consequentially resolved.
After the discussion of the method, the validitg @juality of the results will be examined.
6.3.2 Responses and Validity

In this sub-section, different aspects of the quaif the data collected will be discussed. A
revisit of the validity criterion of the Delphi stey will first be presented, and then the statsstic

on the number of participants will be discussed.reflection on different methods in the
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measurement of number of participants will alsptesented and the reason for choosing the
question-based method as a measure for the valditybe proposed. The number of
participants in this survey will also be comparethvother published Delphi surveys. The
possible barriers for participating in the survalf also be suggested. Other factors that affect
the quality of response such as statistics on 'Nm@ent’ and 'No Response’, 'Reference to

Results' and change of opinion between round 2amere also be presented.

From the methodology chapter (chapter 5), the mininmumber of experts in each of the three
groups is 10. This is different from a generabsyrin which participants were selected from a
sample of the whole population. Recalling thatdbekurvey was chosen because the topic of
investigation was relatively new and thus expetihioms were sought. Therefore, it has a
different logic in validity when compared with tresponse rate approach in a common survey.
The logic behind the Delphi survey is when the nentf expert participated reach a certain

level, there will be little variation in the qualibf results obtained (Ziglio 1996).

Under this criterion, according to Table 6-1, therere more or equal to 10 expert users
participated in questions 1 to 7 and 12. Fomttoeip of academics, question 1, 3, 4 and 5 met
the criterion. Unfortunately, for administratongne reached the target. Therefore, it could be
concluded that the results of the survey reachedninimum requirement for validity only for

some of the questions with some groups of partitgpaResults from question 1-7 and 12 are

taken as valid in this study.

Another factor that could affect the validity ofettsurvey was how many round did the
participants contribute. From Table 6-3, 66% @f plarticipants only contributed in one round.
This also had a negative impact on the validityhaf survey, as feedback was an important

mechanism in the survey to facilitate communicabetween experts.
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The responses of this survey can be compared witr published surveys (Table 6-15).

Number of Participants for atNumber of Sub-Groups
least One Round

(Ludlow 1975) 60 3

(Jillson 1975) 25 5

(Goldstein 1975) 34 12

(Goldschmidt 1996) 121 5

(Twining 1999) 7 Homogeneous

This Survey 32 3

Table 6-15 Comparison of Number of Participants foDifferent Delphi Survey

Though the responses of this survey are not thé ihethe comparison, the number of
participants are close to Goldstein (1975) anddrghan Jillson (1975) and Twining (1999).
This comparison is in no way comprehensive buhadves that there were other published

surveys that had similar number of participants.

Reasons for not having a higher response rate fivstly the topic was quite narrow and some
participants did not feel interested enough whilthess considered themselves not
knowledgeable enough to contribute. Secondly,rabar of the participants invited were also
too busy to respond. Thirdly, some participantsemeot familiar with Delphi survey and
qualitative data collection. Some of them preféigaantitative instead and participated only in
round 2 or round 3. Fourthly, from the Post-Delglnivey, the survey might be too long and the
web server too slow. The sub-question structurejéestion 2 was not effective as well. In
retrospect, it was also the naivety of the researtiat the Free/Open Source communities

would consist of motivated members that would tixg@articipate in this survey. Indeed most
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responses came from the group of expert userbdiier research data could be obtained if the

researcher invited more.

Other than using the total number of participaritthe whole survey as a basis to measure
validity, two other methods are available, namelynber of participants for each question and
each statement. The number for the whole surv@yekpert users, 9 administrators and 14
academics from Table 6-2) is closer to the validityerion but it does not account for the

variations in participation for each round and equbstion. If the number of participants for

each statement was chosen as the measure of ywaleih all the statements with no responses
would affect the figure. Nevertheless, some oféh&tatements might probably be the result of
conscious decisions from participants who justrtbtichoose 'No Comment'. Therefore, the
number of participants contributed for each quesisoused for estimating the validity. This

argument could be strengthened by the assumptairiftone responded to even some of the
statements within a question, one would probabWetwnsidered other statements but did not

respond, as all statements were on the same page.

The validity of agreed and controversial statemersts also be discussed. The agreed
statements were selected based on the calculafi@veyage ratings while controversial
statements were chosen by variances. The susiigpbbthese two calculations to changes
can be compared. The hypothetical scenario ohgdalie more participants can be considered
as a reference. It can be proposed that for theedgstatements, as most of the participants,
agreed them were important, the possibility of & participant that disagreed would be low.
And even at the event of disagreeing, the effethéoaverage rating would be minor. On the
other hand, for controversial statements, the &aticun of variance would be more susceptible
if more participants had contributed. So the peijpan is that the calculation of variance is

more susceptible. Nevertheless, after some matiemerivations (see appendix F), this
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proposition is not supported and there is no caictuon which calculation is more susceptible
to changes. Therefore, there is no conclusion liowtype of statements are relatively lower

in validity than the other type.

Another measure of the quality of the data is thpedise of the participants. From the
statistics of 'No Comment' and ‘No Response' (Téie Table 6-7), there were a significant
percentage of 'No Comment' and 'No Response' ot 2nquestions at the question page. For
round 1 the total percentage for 'No Comment' iNosResponse' was 64% and for round 3 was
49%. This may suggest that a significant numbeaxplerts may not be able to comment in a
comprehensive manner. This may reflect the stnathat FOSPHost was still a fairly new

topic at the time of the survey.

Another measure of the quality of the data wasctimamunication between the participants or
feedback. The figure for 'Reference to Resultsldtcbe a possible indicator. The total number
of referral was 9 for round 2 and 18 for roundThese figures were the total number of times
that all participants referred to the resultsedth participant referred twice, then for round 2
the figure would be 24. In round 3, the featureadflitional information' where participants
could look up results and glossary in another beswgindow (Figure 5-35, Figure 5-36 and
Figure 5-37) was added and the number of refemcmbased. This may suggest that would be
most participants would just go through the surwéyn minimal referral to the results other
than the information on the question page. Need#ls, these figures could be an
underestimation of feedback as participants coeddl the results before login. These actions
could not be traced by the researcher, as theratsehad no way to relate the IP addresses in

the web server log with the participants' userid.
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Another indicator of feedback was the change ofiopi between round 2 and 3. From Table
6-10, the change was minimal. This may eitherdati that the feedback mechanism was not

effective or the participants were firm in theirimipn.

To conclude, the validity of the survey reachediin@mum standard but it can be improved. It
will be argued below that the results did make trdoution to knowledge and therefore the
validity and quality of the results will be impontapieces of information for those who build
their research on these results. With the anafsise, those who would like to build on these
results can have substantial information to dewideh part of the results should be accepted,
reproved or disproved. The two indicators on feetttshowed that the feedback mechanism
was not effective. These indicators may not beckmive, but they served as an example for
the potential of online Delphi survey of havingfdient ways of measuring data quality. In the
next sub-section, lesson learnt in this surveyvaas to improve surveys in Free/Open Source
communities will be presented.

6.3.3 Possible Improvements in Delphi Survey Method

In this sub-section, lesson learnt from this Dekirvey and other surveys in Free/Open Source

communities will be presented.

An obvious improvement is more participants shdaédnvited. At the time of the survey, as
the topic of Free/Open Source was quite new, tmebeu of academics that published at least
one paper was low. The number of academics paated in question 2 was lower than
question 1 and 3 may also suggest that their utadetimg of the practical side of the topic
could also be limited. Administrators of FOSPHaeste also harder to find than expert users,
as users were always more. Within the constrdinh® survey, where time and effort was

limited, it was difficult to find more in these twaategories.
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Another method may be to shorten the survey torget responses. Nonetheless, as argued
above, the diversity of the survey would be lodt. was possible to make the survey
non-FOSPHost specific by asking the questions etadedirectly from the model of individual
participation to a Free/Open Source community, fichivhat is the negative results of joining
a Free/Open Source community?' and then dedudenfilieations to a FOSPHost site. This
approach, however, may get more participants asstbpe of 'expertise’ increase but the

FOSPHost specific responses would be lost.

Learning from experiences in other surveys, theag be other ways to increase the number of
responses. Some communities may be more opemueysuthan others. For example, the
Linux kernel mailing list could be one of the wopdtices to conduct survey. Lakhani, Wolf &
Bates (2002) estimated that there were about 4@@iripants in the list and the web survey
they conducted received 134 responses. Anotheeginy Hertel, Niedner & Herrmann (2002)
obtained 141 replies. Lastly, Kuwabara (2000) dske interviews and obtained only 32
replies. These response rates were all worse ttieelphi survey. On the other hand,
Lakhani, Wolf & Bates (2002) received 526 responfesn 1648 developers (32%) on
SourceForge and Reis (2002a) received 521 valpbreses from a sample of 1102 invitations

(47%) to developers of a variety of projects.

It may be proposed that the design of the survey affect the response rate. A preliminary
examination of "The Free Software Engineering Sylnby Reis (2002a), which achieved the
highest response rate, showed that the presentdtsamvey was direct on the task required and
the intention was clear. The survey consistedotia70 items and it only took an estimated 15
minutes to complete. As a participant of Free/Ofenrce communities, his writing style

(colloquial and sarcastically self-boasting) alslated to potential participants (Reis 2002b):

8. Who on earth are you?
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My name is Christian Reis. I'm a Brazilian developerolved with ORBIt-Python, Bugzilla,
PyGTK, Stog and occasionally some other free soffvpaojects. | started my MSc in 2000 and
this survey is an important part of the researdhi¢lvis why you should be nice and help out). |

have something of a webpage, too.

These might be the possible factors to increasgorese rates in surveying the Free/Open
Source communities.
6.3.4 Data Analysis

In this sub-section, methods of analysis will becdssed.

The data were analysed both quantitatively anditgtigkly. In interpreting the Delphi survey,
gualitative analysis is seldom used and there nvap &e a tendency to use strict numerical
procedures (for example (Schmidt 1997)). The daci® use qualitative method was that this
method could bring out the meaning of the datdhéoftiliness of its potential. Recalling the
purpose of the research is exploratory and pracsoeh as to be ‘flexible’ (Neuman, Bondy &
Knight 2003, p. 30) and 'explore all sources obinfation' (Neuman, Bondy & Knight 2003, p.
30) were recommended. Another reason is becaagmtticipants and the researcher alike had
invested time into the survey, detail analysis #thdae done to make good use of the data

collected. The discussion on quantitative analydidfe presented below and then qualitative.

During the selection process, the ratings from foanticipants who only participated in the
second round were included. This was not a comBPephi survey analysis practice, but
according to Table 6-10, most participants who buated in two rounds gave similar answers

in round 3. Therefore, the error in assuming thatanswers the four participants gave in round
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2 were their final answers should be relatively.lolihe positive side of this strategy was the

number of data points in the survey would increase.

For the agreed statements, the selection is bas#tedirst third rule from all the ratings from
every statement in the survey. Another methocetdcsing the first third from each question
could have been executed. The assumption behmd#thod is that every question is equally
important and thus the computation of the firstdhin every question should be handled
separately. Undoubtedly, the design of the questieas based on literature. Nevertheless, the
basis for the assumption that every question islggiumportant is not found. By calculation
the cut-off score for first third from all the magjs, the importance of each question could be

assessed by the number of statements above tlodéf cabre.

Question AgreedControversial
1 10 11
2 5 4
3 13 14
4 9 6
5 3 12
6 11 5
7 1 8
12 7 5

Table 6-16 Number of Statement Selected in Each Qstion

From Table 6-16, the numbers of agreed and cons@lestatements in most questions were
similar except for question 5 and 7, where contreres seemed to reign. This may suggest that
the lack of common consent of barriers and negatifexts of FOSPHost in the opinions of the
experts. A possible explanation was a fair numifeparticipants were expert users of

FOSPHost, who were probably enjoying a number sftpe effects over the negative ones.
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The people who suffered significantly from the g and negative effects were not included
in the survey. As surveys recruited participamsaovoluntary basis, this kind of bias is
unavoidable, as for most surveys. The implicatiohthis finding and whether the findings

relate to the mentioned bias can be further subatad by additional research.

After the discussion of the quantitative analysig, qualitative analysis will be also examined.
From a positivist viewpoint, one of the weaknesskethe qualitative analysis above is that
statements with different ratings were includethi@ same paragraph with no specification of
the difference of their importance. This will prota a false sense of equality between the
statements. Also, some of the opinions were pafsand quoting them may not help in
obtaining a generalised conclusion. Neverthelsshe purpose of the study was exploratory,
gathering information on the topic has priority amdnore interpretive approach was used.
Based on the data collected, explanations of tle@@imenon can then be devised and a more

positivist approach can be used to substantiateléiias of the research.

For the agreed statements, the task was mainlyraupiong and most of the content of the
statements were included except question 2 andPagicipant comments were seldom quoted.
In contrast, the qualitative analysis for contrevar statements quoted more heavily on
comments and a number of statements were left btltenanalysis, as they did not form
concepts with other statements. A number of nortrowersial statements were included
instead to strengthen the different sides of th@rowersy. A more interpretive approach was
also adopted. The reason for these differencelsl dmuthat the results for agreed statements
were closer to the common understandings on the &l controversial statements by nature
were diverse. Therefore, more quotations were ewked portray a clearer picture of the

concepts in disagreement.
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After the examination of the methods of analydis, iheanings from the data analysed will be
further explored.

6.3.5 Discussion of Results

In this sub-section, the content of the result$ baldiscussed.

From the agreed statements, one major theme caleibified — communication. Facilitating
communication of different parties from differencations (Q1.1, Q1.3, Q1.4, Q1.5, Q1.18,
Q6.2, Q6.6) via multiple means (Q1.38) is both sseatial objectives and positive outcomes of
a FOSPHost site. Some important work practices fa into the category of encouraging
communication, such as clarity and simpleness ded@3.35), listening to others (Q3.16),
openness in attitude (Q3.20), tolerance, respattpatience (Q3.13). This communication
model is different from the conventional hierarehimanagement in a business organization
where communication from a low-level staff to arestlow-level staff in different department
must be done through managers levels above themafermos (2001) argued the
communication process in this conventional hiergathmanagement was less effective than in
a Free/Open Source software development process.nfay thus deduce that effectiveness of
communication might be one of the success factidfse®/Open Source software development

process over a hierarchical system.

Within the grand objective of facilitating commuaimn, such communication is conducted by
people with different purposes and styles, indiddtem the controversial statements. Some
developers aim at producing useful software (Q1@%6) while others are just programming
to learn (Q3.6) or prototyping (Q1.36). Some maybry lenient towards co-developers and
willing to include even the inexperienced (Q1.2&8.12) but others may want to have more
control. Some even suggest that external FOSPitestmade it too easy to start a Free/Open

Source software project and the results were masgnous (Q7.8), low-quality projects (Q7.7)
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were produced. With the diversity of the resutiiected, this confirms the conclusion from
the literature review that there were a numberasfables in a Free/Open Source community.
By identifying different opposing arguments fronethurvey, more variables in Free/Open
Source communities are discovered and a more suladtpicture of the situation can be

obtained.

We can also analyse the results using the softwaetuation classification proposed in
sub-section 5.3.1. The major categories fountienaigreed answers from question 2, 3, 4 and
12 will be discussed first and then question 1@&nédnswers from question 5 and 7 will not be

discussed, as there are too few of them to conalddeh category is more dominant.

As suggested in the design of the questionnairthéofirst round of the Delphi survey, question
2 was aimed at the utility and usability aspedt@SPHost. The results obtained were mainly
on utility and some on usability, but unfortunatte validity of the results for the specifics of
each tool was high enough. For other questiorsyars related to any of the four categories
were possible. As question 3 was expected atatwifpopinion of culture and work practices,
and thus most of the answers obtained can be cated@s context, for example 'fun and good
spirit and hope' (Q3.37), 'tolerance, respect attkpce’ (Q3.13) and 'openness in attitude, no
hidden agenda’ (Q3.2). Most of these commentsregfe¢o the working relationships between
developers and some referred to the administrafitime site as well, for example, 'openness in
procedures and policies' (Q3.21) and 'giving ussrsmuch freedom as possible' (Q3.9).
Factors that motivate users to use a FOSPHostsrcollected in the responses to question 4.
They were mainly utility and usability concernst &xample, 'the tools provided are effective
and productive' (Q4.8), 'the tools provided aredéad and commonly used' (Q4.7), 'available

24 hours a day' (Q4.2), reliable’ (Q4.3) and ‘&&stess, responsive’ (Q4.6).
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Questions 8 to 11 were aimed at collecting intarncerns. Unfortunately, the number of
responses to statements within these questionsdicatisfy the requirement for validity.
Nevertheless, a number of intrinsic concerns wehleaed in question 12. The last question,
number 12, is basically an ‘any other businesstoqure Most of the responses were related to
the management issues and attitudes of the adratmst of a FOSPHost site, for example
'IFHOSP site should be careful on the usage agmsnvath users and provide them with
enough freedom' (Q12.4), 'An IFHOSP should be ruan open fashion and users should be
well informed’ (Q12.9), 'Anyone wanting to setup BHOSP needs to be aware of the
responsibility involved' (Q12.8), 'Expanding an IBHP into multiple mirror sites to increase
reliability and obtain more credibility from use(®12.1) and 'An IFHOSP should be have up
to date information of the site and employ novehteques' (Q12.1). Most of the responses in
question 12 can be classified as intrinsic, excegponses such as 'The acronym IFHOSP is

pointlessly obscure' (Q12.8).

Most answers to question 3 and 12 correspondedhdoirtrinsic and context categories
respectively, but by comparing the content of ttegesnents, similarities can be found. An
agreed answer to question 3 'openness in attinmdidden agenda' (Q3.2) refers to work
practices in the community was similar to anothatesnent in question 12 'An IFHOSP should
be run in an open fashion and users should banfetimed' (Q12.9). Another pair with similar
theme were 'sense of responsibility’ (Q3.1) and/&le wanting to setup an IFHOSP needs to
be aware of the responsibility involved' (Q12.8)is then possible to postulate that the users
may regard the administration of a FOSPHost agiatte community and measure them with
similar values as in the community, or as leasteekphe administration to understand the
respect these values. Evidences from real casismites on a FOSPHost site (Dachary 2001;
Kuykendall 2001; OSDir.com 2002) also support thastulation of expectations of the

administration.
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Question 1 was designed to investigate the objestof a FOSPHost site and question 6 the
positive results from using the site. A numbethaf agreed answers from both questions were
similar as some positive results suggested in guesd were the fulfilment of the
corresponding objectives suggested in questiorSa.answers from both questions will be
analysed together. Many of the answers obtainect Wweoad purposes that can only be
achieved by a combined effort from all four categer For example, the objective of 'to
support concurrent and collaborative software dgwekent' (Q1.2) may imply providing
source code repository such as Concurrent VerSgatem (CVS) (Q2.1), providing tools with
interfaces that is effective, productive and highahility (Q3.3, Q4.8). Other than utility and
usability, the culture of the community on the st®uld be welcoming and practices such as
fun, good spirit, flexible, tolerance and resp&@B (@7, Q3.17, Q3.13) are probably essential.
Additionally, not just the users of the site shofddter these values; the administrators of the
FOSPHost site also may need to respect these valuean then be argued that a number of

answers to question 1 and 6 are related to mdkedbur categories.

From the above analysis, there were answers tleédeto all four categories. For trends in
answers to different questions, answers to quegiovere utility; question 3 were mostly
context; question 4 were mostly utility and usaypilguestion 12 were mostly intrinsic; and
question 1 and 6 covered most of the four categorié can be observed that there were a
significant number of agreed answers to questiand3many related to context. It can then be

postulated that the awareness of users of FOSRidagintextual issues are high.

To summarise, by using both quantitative and caiali analyses, the meaning in data can be
more readily extracted. Recalling the purposehaf tesearch as exploratory, the results did

construct a more comprehensible picture of impaointsues in FOSPHost. As Delphi survey,
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unlike conventional surveys, starting by askingalkoopen questions, some of the results

obtained did not conform to ‘conventional idead' amumber of diverse views were expressed.

6.4 Summary of Chapter Six

The data collected in the survey was presentedaaati/sed in this chapter. In the result
presentation section, agreed and controversial ensswere showed as well as a variety of data
on the responses of the participants. In the amalgection, first, the Delphi survey was
examined as a method in data collection. Secordvahdity and the quality of the data were
discussed. Third, improvements to the survey waggested. Fourth, the method in handling
and interpreting the data was discussed. Lagtiyortant findings in the results were

discussed.

The Delphi survey was examined as a method to atotlata and found to be reasonably
appropriate. Conducting the survey using the Wa¥lde Web did not pose a high barrier to
most participants. This online system providedvemiience to the participants as well as
additional functionality to the researcher in asalg participants' response. Most of the
questions in the questionnaire for the first rowmere also found to produce the desired

response.

The validity of the survey was examined againstdfiterion prescribed by literature and also
other published literature Delphi surveys. Thedil was found to just satisfy the criterion
prescribed. Nevertheless, a number of other Dedphieys had similar number of responses.
The quality of the data was also examined by thabmar of statements with 'No Comment' or
'‘No Response' and found that a significant numidepasticipants might not have the
knowledge to ask all the questions asked. Thebfsedmechanism was also reviewed and

found that the mechanism was not used much byateipants.
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Improvements to the survey were also suggesteds ifitluded to invite more participants, a
short survey with clear intention and to speak lweguage of the Free/Open Source

communities.

Both quantitative and qualitative analyses weraluseénandling and interpreting of the data.
This approach extracted a richer and more compsaepicture of the topic, which satisfied

the purpose of an exploratory research.

From the results of the survey, facilitation of comnication was found to be the most
important agreed theme. On the basis of commuaicgbarticipants also contribute in their

own diverse purposes and styles.

To conclude, the Delphi survey was probably an aymaite method to collect data on the topic
of FOSPHost and fulfilled the purpose of an exglumaresearch. The survey was successful

conducted obtaining useful results.

According to the analysis in this chapter, the itesof the survey will probably have some
contribution to the understanding of the Free/Ofenrce phenomenon. More data will be

presented in the next chapter to portray a clgacture of the topic of FOSPHost.



Chapter 7

Detailed investigation on External Hosting Sites
7.1 Introduction

In this chapter, the execution and the resulte@fietailed investigation will be presented. The
backgrounds of the sites studied will be described the data will be presented with
comparison on each features and policies. Thesi@ilzgion of infrastructure and

non-infrastructure sites will be introduced andeliminary exploration of differences between

these two categories will be performed.

7.2 Data Collection and Selection of Sites

The data collection process started on 24 Febr2@®3 and the first version (v0.02) of the
comparison table was published online on 19 Mafif82 Emails were sent to administrators
of the sites investigated. An updated versiond@Pbased on the feedback was published on 4
April 2003. An interactive feature evaluation irfiéee (see chapter 8) was then implemented
and three more FOSPHost sites (GBorg, GForge amdl swere added. The last batch of
emails was sent on 22/9 to collect feedback antktta. Statistics was updated and minor
changes were added as a result. This version4y®&s published on 8 December 2003. The

discussion below was a report of the comparisahisfversion.

Recalling the three criteria for selection of sites
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1. Free/Open Source projects are hosted on site.

2. The site welcomes the hosting of Free/Open ®&gorgjects from other parties.

3. The site should employ as least a source copesitery with basic version control

capability.

Ten sites were selected according to these critditiey include Asynchrony (asynchrony.com
2001), BerliOS (BerliOS), freepository (Minnihan(3), GBorg (GBorg development team
2003), GForge (Tim Perdue et al.), icculus.org @&ar 2003), Savannah (Free Software
Foundation 2003b), SEUL (SEUL.org 2002), Source€or@GourceForge 2003) and
SunSITE.dk (Sunsite.dk staff group 2003a). OtheBPBost sites that fit the criteria but were
not investigated may include ibiblio (ibiblio.ordd@3a), Novell Forge (Novell 2003) and
Tigris.org (Collab.Net 2002a). The assistance ftmadministrators of these sites was not
sufficient and the data collected was not enoughake substantial comparisons between other
sites. Nevertheless, the sites included probablydcrepresent most of the external hosting
sites available. Also, after the completion of daga collection and analysis, Asynchrony was
closed down on the 5 Jan, 2004 (asynchrony.com)200dvertheless, the data collected from

the site served as an interesting comparison argliths still included in this study.

In order to further analyse the sites investigated;lassification system is introduced -
infrastructure and non-infrastructure sites, whigh be elaborated in the next section.

7.2.1 Infrastructure and Non-infrastructure sites

FOSPHost sites can generally be categorised itfitastnucture and non-infrastructure sites.
On infrastructures sites, most information aboatdbvelopers and the projects hosted is stored
in databases and standard tools are provided bgitihe SourceForge is an example of this
category. On SourceForge, there is a standareqirppge for every project. The page is

generated from the corresponding information reéiefrom database. On the other hand, for
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non-infrastructure sites, information of projed@sdt stored in a database format and users of
the site usually construct their project page outHdML pages. Indeed a number of
infrastructure sites also provide the facility of ML pages hosting and some users created

their own project pages by themselves, but manyuses the standard page for convenience.

Within the sites investigated, BerliOS, freepositolGBorg, GForge, Savannah, and
SourceForge can be classified as infrastructues sihd icculus.org, SEUL and SunSITE.dk
can be classified as non-infrastructure sites. @&iier FOSPHost sites that were not
investigated, Novell Forge (Novell 2003) and Tigsrg can be classified as infrastructure sites
and ibiblio a non-infrastructure site.

7.2.2  Introduction to Infrastructure Sites

The backgrounds of infrastructure sites investidatél be presented in this section. The
background of the best known site of this categdoyrceForge, will be presented first. Then
the backgrounds of forked projects of SourceFondech consist of BerliOS, Savannah and
GForge, will then be explained. Finally, sitesttli® not have much relationship with

SourceForge, namely Asynchrony, freepository an@@Bwill be examined.

Not much was written on the history of SourceFargd the information presented below is
based on the interview of the original project Eadiim Perdue (OSDir.com 2002). The
SourceForge project was instigated by a few enginee Linux hardware company called VA
Linux. The original vision of the project was toeate a distributed software project
management tool for IT managers so that projecrimétion can be downloaded and managed
on the managers' own client software. This progidt not gain much support from the
company until a survey company reported that Séimage was the only best known name of
the company. In the light of the report, the mamagnt of VA Linux then asked the team of

engineers to improve SourceForge for a launch etapor trade conference. The hosting
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functions were decided to be improved first, legvthe original vision of a client for IT
managers to be put aside. The launch was vergssitd and a client for IT managers was not

mentioned again in the management of VA Linux.

The hardware business of the company continuedtaridrate and the management decided to
find new ways to obtain revenue — and selling Sefdocge was one of them. The source code
of SourceForge was no longer available on the ®@bimge site and an improved version called
SourceForge Enterprise was marketed (Wire 2008)s move made some of members of the
Free/Open Source community angry because Sourcekag GPL licensed and the source
code should be available. The original projecti&aTim Perdue, also left the company due to
the disappointment in the handling of this evéfxen before the closing up of the source code,
there were complaints about the alleged actioppf@priating the copyright of the work of the
users to the company, trying to entrap users sirgodown export features and not listening to
the needs of users (Advogato 2001a; Dachary 200¢kéhdall 2001). The financial position
of the company was also in doubt (Advogato 200laykendall 2001). Despite of these
complaints, SourceForge is still the best known PBE&st site to date hosting a number of

famous projects.

Several FOSPHost projects were based on earlisiover of SourceForge and were developed
independently (fork). BerliOS developer FOSPHatst was one of the early forked projects
probably based on SourceForge v1.5 (Moen 2002¢ gbal of the site was to act as a neutral
mediator for developers, users and businessesiarta of Open Source. The site was also
trilingual - English, Danish and Spanish. Thus ohthe major changes of BerliOS developer
FOSPHost site on the SourceForge v1.5 source cadetlve translation of the interface into

these two other languages.
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Savannah was another fork developed by the Fraev&ef Foundation based on SourceForge
v2.0 (Moen 2002). Free Software Foundation haa loeening the GNU project (a project to
create a Free version of Unix) for years and hgstarious software projects on the GNU web
site (Free Software Foundation 2003d). These gi®jerere arranged in a tree/directory
structure. For example, Emacs was classified unidercategory of Text creation and
manipulation' and the sub-category of 'Editorsh iAformation page was available for each
project on basic information such as download aaodtact information (Free Software
Foundation 2003c). Employing Savannah thus sthemgid the hosting capability of the
organization. Other motivations of forking may daehe dissatisfaction of SourceForge from
the reasons listed above, especially the intertfappropriating the copyright of the work of
the users to VA Linux and entrapment of users, Wwhi@s expressed in a Free Software
Foundation Europe article by Loic Dachary, a mendi¢he Savannah project team (Dachary

2001).

Another fork was GForge, which was led by the oriSourceForge project leader Tim
Perdue based on the source code of last availahie&-orge v2.61pre4 (Moen 2002). Tim
Perdue was obliged not to work on projects reltdedA Linux after leaving the company until

recently. GForge was produced after this obligatias lifted with the collaboration of other

developers and another existing fork debian-sfgRdIMas, Christian Bayle & Kwon). Some
saw it as the legitimate 'heir' of SourceForge gmb{Moen 2002). Changes from original
SourceForge source code included removing codehwtatered for the need of extreme
scalability (as SourceForge was a gigantic sitegiex to install and the tabbed theme
(OSDir.com 2002). The official site of GForge fhitgforge.org/) only provided hosting for

the GForge project itself, not for any other prtgecThere was no intention to run another
'SourceForge' using the GForge software. Nevatisela number of FOSPHost sites did

employ the GForge software (Copeland 2003). Incmparison below, unlike other sites,
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GForge actually represents the software, rathertthasite (because it only hosted one project).
Nonetheless, this comparison will be meaningful tfee collection of FOSPHost sites that

employed GForge.

As we will see in the discussion below, SourceFamgits forked counterpart had a number of
similarities in features. The term SourceForgestade sites will be used to refer to this group

of FOSPHost sites for convenience.

Other infrastructure sites that were not relate8darceForge are Asynchrony, freepository and
GBorg. The Asynchrony web site was an attempeverage the networking capability of the

Internet to bring talented programmers and busipesple together to make money by creating
software (Elfanbaum 2001). A large proportiontdd site was to facilitate distributed software

development and both proprietary and Free/Openn@adt can be hosted. Therefore, it is
qualified as a FOSPHost site. Freepository wa®8HHost site that only provided the source
code repository tool. It was found by John Minmiteack in 1999. GBorg was a FOSPHost
site for hosting Free/Open Source projects reldi®dthe PostgreSQL database (The

PostgreSQL Global Development Group).

There were also other infrastructure sites thaewet investigated in this research including
Novell Forge (which was based on XoopsForge (Agen Efferen & Black 2002)) and
Tigris.org (which was running SourceCast by Coli).

7.2.3 Introduction to Non-infrastructure Sites

After the presentation of the backgrounds of irtftagure sites, the backgrounds of the
non-infrastructure sites will be explained in thection. icculus.org, SEUL and SunSITE.dk

are the members of this category and they willnb@duced in this order.



Chapter 7 Detailed investigation on External HagSites 179
icculus.org was run by Ryan Gordon, a former Lakpéoyee (Loki was an Free/Open Source
game software company). The projects hosted ositée were mainly games. SEUL was the
acronym for 'Simple End-User Linux' and the misdmmthe site was to promote the adoption
of Linux by end-users through supporting the degwelent and distribution of high quality Free
Software. The accessibility of Linux would hopeyutle increased as a result (SEUL.org 2001).
Lastly, SunSITE.dk was an affiliated project undee SunSITE (Sun Information and
Technology Exchange), which was sponsored by Swrdgystems to Universities globally
(Sunsite.dk staff group 2003b). The goal of Sussdik was 'to help power the development of

Open Source Software in the world' (Sunsite.dK gtaiup 2003c).

There were also other non-infrastructure siteswlase not investigated in this research, one of
them was ibiblio, which was termed 'the publictsdry and digital archive' on the Internet

(ibiblio.org 2003a).
7.3 Comparison of External Hosting Sites

Sites that were investigated will be compared is Hection. Features and other important
information were grouped into six categories aray Will be presented in the following order:
* General Information

* Project Tools - Tools for Public/Developers

* Project Tools - Tools for Project Administrators

* Personal Tools for Developers

e Community Tools

* Others

The list of features investigated was first buyitdiscovering features available in SourceForge.
Then, more features were added to the list whey there found in subsequent sites

investigated.
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7.3.1 General Information

The first category to be presented is ‘Generalrin&tion’ of the site. In this category, overall
statistics of the site and whether feedback waaiodd from the respective site administrators
were included. The comparison for these factaedaulated in Table 7-1 in ascending order

of their respective numbers of projects hosted.

The statistics for a number of FOSPHost sites cbaltbund on the front pages of the sites, but
others were obtained by asking the administratdfer the number of developers, for the

non-infrastructure sites, as databases were ndttaseecord the details of developers, users
with Unix shell account and CVS access were coumstgéad. Since the administrators gave
responses on the statistics independently, theathat¢ime for obtaining the statistics was not
uniform. The researcher tried to obtained thenhiwita few days tolerance and most figures

were obtained between 22 Sep 2003 and 23 Sep 2003.

It can be seen that non-infrastructure site gelyehad less projects that infrastructure sites.
Another interesting observation is that all the adstrators from the non-infrastructure sites
were willing to communicate with the researcher bot all of the infrastructure sites,

especially the larger ones. For the comparisole fatesented below, the sorting order of the
sites will remain the same as Table 7-1 as it emsiphd the differences between

non-infrastructure and infrastructure sites.
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No. of Projects,
excluding projects
mirrored No. of Member: Input from site
(Regardless of |(Regardless of administrator(g
Site Type activities) activities) to this table
About 300 with shell
About 50 ACTIVEaccess, about 225 with
projects (23 Sep (CVS read/write access
SEUL Non-Infrastructurg7:30 +10) (23 Sep 03 17:30 +10)Yes
111 Shell Accounts +
61 (19 Mar 03 more developers (19
icculus.org | Non-Infrastructufi&:30 +10) Mar 03 17:30 +10) Yes
205 CVS access, exadt
number of members not
111 (23 Sep 03 |available (23 Sep 03
SunSITE.dk|Non-Infrastructurg9:30 +10) 19:30 +10) Yes
123 (8 Aug 03  [3,012 (8 Aug 03 23:00
GBorg Infrastructure  23:00 +10) +10) Yes
818 (23 Sep 03 4,583 (23 Sep 03 13:00
BerliOS Infrastructure  [13:00 +10) +10) No
1,848 (23 Sep 03 (33,309 (23 Sep 03 16:
Asynchrony Infrastructure  |16:30 +10) +10) No
1,886 (23 Sep 03 20,575 (23 Sep 03 13:
Savannah | Infrastructure [13:00 +10) +10) No
over 2,500 (22 Sef,948 (22 Sep 03 23:00
freepository Infrastructure |03 23:00 +10) +10) Yes
68,586 (23 Sep 03703,365 (23 Sep 03
SourceForgénfrastructure  (13:00 +10) 13:00 +10) No
Irrelevant in this |Irrelevant in this
GForge Infrastructure  |Comparison Comparison Yes

Table 7-1 Comparison of General Information of FOSPlost Sites
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GForge was a special case in this comparison tihatome project was being hosted on the site
http://gforge.com/ - GForge itself. If one judgasly on size, this site may not seem like a
worthwhile FOSPHost to investigate. Neverthel@ss focus for the comparison GForge with
other sites in this case is actually the featufek@FOSPHost sites that employed the GForge
software. Some of those sites consisted of hussdoégrojects and thousands of developers
(Copeland 2003). Therefore, the figures on the tsitp://gforge.org/ are not irrelevant in this
comparison. One may then ask how many projectsasted in total by the sites that employed
GForge software. This will be quite difficult toswer. Just like the estimation of the number
of Linux machines on earth (Miller 2002), anyon& aesse the GForge software and is not
obliged to report it. Therefore, an estimatiortrefse figures was not done. Also, the contact
that the researcher made was to the developmentde&Forge who were also administrating

http://gforge.com/ as well.

Another factor to consider for the comparison ob@&fe was that sites that employ the GForge
software could choose what tools and services awige — tools that were supported by the
GForge software could be disabled and tools that wet supported could be added, as GForge
was a Free/Open Source software. The featuregdaebin this comparison were what GForge
could support without disabling any feature anchaiit addition. Therefore information of

sites that employed 'altered’ GForge was not adeduor in this comparison.

Before we begin the discussion of feature comparisae more matter is worth mentioning.

As explained before, for non-infrastructure sitesers of the sites can present their projects in
free format HTML pages. As we will see in the c@mgon, some sites also provided tools
such as web server-side scripts and databaséislmvay, users of the sites could have great

flexibility in installing tools of their own choicg even though the sites may not provide the
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tools as a standard feature. This type of sitnawdl be denoted by 'DIY' in the comparison

('DIY" stands for 'Doing It Yourself').

The two categories to be examined are 'ProjectsTobbols for Public/Developers' and 'Project
Tools - Tools for Project Administrators'. Bothtbese categories relate to 'Project Tools' but
the former can be used by the public and develophite the latter can be used only by the
administrators of projects. The 'Tools for Pulidieyelopers' will be examined first.

7.3.2  Project Tools - Tools for Public/Developers

'Project Tools - Tools for Public/Developers' ig ttategory that contains the most numerous
items for comparison. Therefore the items arén&rrdivided into three groups. The first group
concerns the public the most. Features in thisgere useful for people who just want to use
the product of the projects — general informatidntlee project, the software and the
documentation. The next two groups consist ofstdbht facilitate more communication
between users and developers of the projects. dDtiee groups consists of tools that were
voted as important in the Delphi survey. The otjreup includes other tools that were found

on the sites investigated.

The comparison of the first group of features lsutated in Table 7-2. Features compared
include standardized format for general informatibree format HTML project homepage,

project role assignment, project news, downloadiserdocument management and statistics.
These features are mostly used by people who jast t@ know about the project and use the
product of the project with minimal further parpetion. The direction of communication of

these tools is mostly unidirectional. That is,nfrdhe project team to outsiders. For
standardized format for general information, ak tmon-infrastructure sites did not have a
standardized format while infrastructure ones h@ame exception was freepository as it only

provided source code repository service and hagemeral information or project page. For
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free format HTML project homepage, most sites aglgervice except GBorg and freepository.
For GBorg, the standardized general informatiorepags the only choice. It was then obvious
that a number of infrastructure sites also proviled format html pages for project homepage
and some projects actually preferred them to thedsirdized format. For the comparison of
project news, the results were again similar toddiedized format for general information. For
download service, common existing protocols sucktH@$P and FTP were employed on a
number of sites. For some infrastructure site gqudime SourceForge codebase, a more
sophisticated mechanism was provided — 'File Relea3his system enabled the project
administrators to organise download files and histe them via different mirror sites. Some
sites also had another dedicated system for dodatimm of the project. They were given
different name, such as DocManager or FAQ, bub#sic function was to store and distribute
documents. The 'DIY' item in the 'Document Managethfeature meant that the project
administrators needed to use the free format HTMiges for dissemination of the
documentation. The last feature to discuss isstitat for projects. Usually, the basic statistics
provided was number of web pages accessed (net)traProject activities statistics included
actions such as CVS commits and tracker activf@dsS and tracker will be explained below).
Comparative statistics here meant that statist@m® fone project was presented together with
statistics of other projects or rankings were gitea project based on statistics of all projects.

The availability of statistics in non-infrastructusites varied as well as infrastructure sites.



g

at

Standardized |Free Format
Format for HTML
General Project Project |Download
Site Type|Information Homepage |Project Role Assignment News |Service Document ManagemengStatistics
Comparative statistics via Webalizer at
http://stats.seul.org/ (Apache and CVS Ig
SEUL NI |No Yes DIY DIY HTTP, FTP | DIY available for admin)
Icculus.org NI | No Yes No (See 'Policies’) DIY HTTP DIY Unknown
SunSITE.dk | NI | No Yes DlY DIY FTP, rsync DIY net traffic only
FAQ, genpage (Free
format HTML only page
GBorg I Yes No Yes Yes FTP management) No
File Release,
BerliOS I Yes Yes Yes Yes |FTP DocManager Project activity, net traffic, compamastat.
Number of beta download, number of
Asynchrony | | Yes Yes Yes Yes HTTP DIY versions produced
Savannah I Yes Yes Yes Yes FTP FAQ Unknown
Four member types based orj
No General permissions to CVS: Admin,
freepository I Information No Basic, Read-Only, Disabled No HTTPS No Unknown
SourceForge | | Yes Yes Yes Yes File Release Maoager Project activity, net traffic, comparatbtat.
GForge I Yes Yes Yes Yes File Release = DocManag Project activity, net traffic, comparative s
(NI — Non-Infrastructure, | — Infrastructure)

Table 7-2 Comparison of 'Project Tools - Tools foPublic/Developers' of FOSPHost Sites (1)
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The comparison of the second group of featureshslated in Table 7-3. Tools discussed in
this group were voted as important in the Delpmveyw From the survey results, five items
were voted important, namely source code repositoafling list, World Wide Web (WWW)
server, tracking system and security measureseiotder of importance. WWW server was
such a basic infrastructure of FOSPHost that engaldyy most and would not be compared
here. Security measures were used most by prgecinistrators and thus will be discussed in
the category of 'Project Tools - Tools for Projdministrators’. Therefore, three tools will be
presented here, namely source code repositoryingdist management system and tracking

system.

The first tool to be compared is source code répsiwhich was voted as the most important
tool on a FOSPHost site. The basic function adise code repository is to serve as a central
location to manage different versions of a projdaetails discussion of this tool can be found
in appendix G and only issues that are directigtesl to FOSPHost sites will be examined here.
For all the sites investigated, the basic systenpleyed was CVS (Concurrent Versions
System). For all sites, CVS was network-enabledSGerver). Except for Asynchrony, all
sites employed a system for browsing the reposi@ythe web. There were two commonly
employed systems, CVSweb (The FreeBSD Project 2808)ViewCVS (ViewCVS Users
Group 2002). CVSweb was one of the early systenmmdsent CVS via the web interface.
Nevertheless, CVSweb was found to be difficult t@imain (most of the code was
concentrated in one file, cvsweb.cgi, which was enibran 100K bytes) and a clone called
ViewCVS was implemented. Indeed, more sites engaoyiewCVS than CVSweb. As
mentioned above, these web-enabling systems wéréarribrowsing, but more functionalities
were added in freepository for creating, updating deleting of directories and files for the
repository with versioning capabilities via the waterface. Another additional function was

member management, in which different permissionthé repository could be assigned to
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different members. freepository also promotedueof Eclipse plug-in for CVS SSL (Secure
Sockets Layer) (Wilms 2003). Eclipse is an IDEdgrated Development Environment) for
programming in different computer language (eclipgp and this plug-in could assist the user
of Eclipse to communicate with the CVS repositorgrenconveniently. It might be possible
that for other sites, the CVS SSH plug-in for E®éigould be used to achieve similar function,
but it was not promoted at other sites. It codeen that though freepository lacked a number
of features comparing to other sites, it was prbpbdbe most specialised site on the

management of source code repository.

Mailing list management system is another tool thad voted as important. Its basic function
is to deliver email sent to the list to subscribesn obvious function that follows is the
management of subscribing members. In the congrariailman (Free Software Foundation
2003a) was most commonly used. This system indluaest common functionalities with a
web interface. Another system used was Ezmlm, lwhias built upon gmail (Nelson et al.
2003). EzmIm-idx could also be employed to addaefinctionalities on top of EzmIlm such as
multi-message threaded message retrieval fromrifféeva and a web interface (Lindberg &
Ringel 1999). A probably obsolete system, Majordonas used by SEUL (both its project
homepage (Great Circle Associates 2001) and FAQr,(Ba) were not maintained). This
system was not web-enabled and to view its mahiaecvia the web, extra software called

MHonArc (Hood 2003) was employed.



ask
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Site TypeSource Code Repository Mailing List Tracker
SEUL NI |CVS Server with ViewCVS and CVSweb Majondo + MHonArc | Jitterbug
icculus.org | NI | CVS Server and ViewCVS Ezmlm-idx Bugzilla
SunSITE.dk | NI | CVS Server and ViewCVS Ezmlm, Maltering DIY
GBorg I CVS Server and ViewCVS Mailman Bug / foea / Task
BerliOS I CVS Server and ViewCVS Mailman BugupPort / Patch / Task
Asynchrony | | CVS Server Yes Project Change Request / T
Savannah I CVS Server and ViewCVS Mailman BBgpport / Patch / Task
CVS Server, CVSWeb, Eclipse plugin and Web-base& CV
management tool (login, add/update/delete direzsdfiies,
freepository | I |member management) No No
Bug / Support / Patch / Featu
SourceForge |l CVS Server and ViewCVS Mailman Task / Task Dependency
CVS Server and CVS Web Interface (ViewCVS, Ronatty™s Tracker made by GForge,
GForge |  |php CVS and Dracos Moinescu's php OO CVS) Mailman theme can be defined by use
(NI — Non-Infrastructure, | — Infrastructure)

Table 7-3 Comparison of 'Project Tools - Tools foPublic/Developers' of FOSPHost Sites (2)
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The next feature to be compared is tracking systeflmscking systems can be used to register
different issues in a project. A number of therasfructure sites employed their built-in
tracking systems. An example can be taken fronfFar@ bug tracker. In (Figure 7-2), a
screen capture of a bug report is shown. Majoarpaters on the bug report included date,
summary, category (what type of bug), priorityist@vhat stage of resolution is this bug report
in), the person who submitted the report and tveldger(s) who the bug was assigned to. The
system also accepted comments on the bugs andmnglies. A tabulated overview of bug
reports was also available (Figure 7-1). The itemsghe table could also be re-arranged
according to parameters such as state and pridriipugh trackers were often used to manage
bug reports, it was also possible to be employedotber issues such as feature requests,

support requests, task assignments and patchesssigom
Tracker: Bugs

Submit New | Browse | Admin

Assignee: (?)  State: (?) Category: (?)  Group: (?)
IAny j IOpen j I,ﬂ\m,r j IAny j
Order by: (?)|ID ~|[Ascending | Browse |
ID Summary Open Date Assigned To  Submitted By
2 Who can use this interface? 2003-11-05 19:53 Haggen So Haggen So
3 Cannot connect to server 2003-11-05 19:56 Nobody Haggen So

* Denotes requests = 30 Days Old

Priority Colors:
123456789

Figure 7-1 Overview of Bugs



Chapter 7 Detailed investigation on External HapSites
Tracker: Bugs

Submit New | Browse | Admin
[#3 ] Cannot connect to server

Date:

2003-11-05 19:56
Submitted By:

Haggen So (haggen)
Category:

MNetwork

Summary:

Cannot connect to server

190

Priority:

5

Assigned To:
Nobody (None)
State:

Open

After installation, cannot connect to the server even with the correct IP address. Firewall checked,

corresponding port opened.

Add A Comment:

Please login

If you cannot login, then enter your email address here:

|
Submit |

Followup

No Followups Have Been Posted

Attached Files:

Name Description
No Files Currently Attached

Changes:

No Changes Have Been Made to This ltem

Figure 7-2 Details of a Bug Report

Download
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Two out of the three non-infrastructure sites paded tracking systems. Jitterbug, a web-based
system designed by the instigator of Samba, (THidg&hearer), was provided at SEUL. Its
basic functions were similar to the example abbw,it also accepted bug reports from both
email and web interface. On the other hand, am ewere sophisticated tracking system,
Bugzilla, was provided at icculus.org. Advancedttees included supporting a more

structured bug resolving procedure, dependencigela bugs, user permissions and others.

The comparison of the last group of features isil&bd in Table 7-4. Features compared

include IRC (Internet Relay Chat), webmail, fordtki, survey and other tools.

The first tool compared, IRC is a synchronous, tiea¢, text-based communication tool via the
Internet. In a Free Software survey (Reis 200Ra)hich the participants were developers in
the communities. 22.4% of all the participantsedolRC as important. Although IRC servers
were available freely around the globe, it wasraggéng to see that two out of the three
non-infrastructure sites had their own IRC servdfsr the third one, icculus.org, they had a
dedicated channel on irc.freenode.net. On theratlaad, for infrastructure sites, only

Asynchrony had an IRC system via a Java clientfexte.

A forum is a discussion board on the web for faatilon of opinions. It was provided by sites
using the SourceForge codebase and Asynchrony. plissible that the function of this tool

overlaps with the mailing list and thus not adogtgdther sites.

A Wiki is 'a freely expandable collection of intekked Web "pages”, a hypertext system for
storing and modifying information - a database, reheach page is easily editable by any user
with a forms-capable Web browser client' (Leuf &f@ingham 2001, p. 14). It was voted as

the most controversial tool to be included on a PBS&st site. Some may not be in favour of



Chapter 7 Detailed investigation on External HagSites 192
Wiki due to its chaotic nature (anyone can changgheng). The fact that only BerliOS
provided such a service may also be an indicatarsofontroversy. It was, however, Wiki

might be integrated into GForge in the near fu{tihil Goel et al. 2003).

A survey system is a polling mechanism on the weaintlect quantitative opinions. Two types
of survey system were found among the sites. @pe Wwas user-defined, and the other was
pre-defined. For user-defined, the topics of tieey and items to vote for could be defined by
the users. Nevertheless, in the case of pre-dkfnevey, the topics and items were decided
beforehand. In Asynchrony, survey was employe@ asechanism to rank projects. Five
pre-defined factors were polled, marketability, sibdity, profitability, 'coolness' and

uniqueness. In BerliOS and GForge, user-definecesusystems were available.

'‘Other tools' is a category for tools that exisbime site only. For SunSITE.dk, a USENET
server was setup for projects. For GBorg, thers agatch management system that was
different from a normal tracker with additional fitions such as versioning and indications of
the applications of patches. There was also adtat area for errata in GBorg. For BerliOS,
there was a dedicated area for screenshots ofrtiiech For GForge, Gantt charts could be
generated from the task tracker. On the other hamlmber of the special tools/features
mentioned above can be implemented if free formid¥id pages with web server-side scripts

were available.



Site TypdRC Forum Wiki Survey Other Tools

SEUL NI |IRC server at irc.seul.org DIy DIY DIY
icculus.org | NI | #icculus.org on irc.freenode.net YD DIY DIY
Server provided SunSITE.dk:6667 and
SunSITE.dk|NI |irc.ircnet.dk:6667 DIY DIy DIy Usenet
Patch Management /
GBorg I No No No No Errata
BerliOS I No Yes Yes Yes Screenshots
Ratings on

pre-defined attributes

Asynchrony || via a Java client interface on site Yes Unkngafra project
Savannah | | No Yes No Unknown
Freepositoryl No No No No
SourceForgd No Yes DIY DIY
Task Manager & Gant
GForge I No Yes DIY Yes Chart
(NI — Non-Infrastructure, | — Infrastructure)

Table 7-4 Comparison of 'Project Tools - Tools foPublic/Developers' of FOSPHost Sites (3)
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Important issues in the category 'Project Toolsoel§ for Public/Developers’ have been
discussed above. Before starting the comparistimeafiext category, it is important to reiterate
that users of sites that did not provide the tooéstion as standard features may still able to
employ those tools, but it has to be managed bptbiect administrators themselves (DIY).
7.3.3  Project Tools - Tools for Project Administrat  ors

The next category to be examined is 'Project Todsols for Project Administrators'. These
tools were available for project administratorsyorlrhey included management for 'tools for
public/developers’, ask for help (recruitment),\aist history, web server-side scripts, shell,
database, compile farm, uploading, export, virthakting, security and backup. The
comparison is tabulated into three tables (Talie Table 7-6 and Table 7-7).

The first item to be compared is "management émistfor public/developers™. This function
is basically designed for infrastructure sitesdafy the database generated project pages and
to select what tools to offer to developers andphiblic. The result of this comparison was

therefore similar to 'standardized format for gahe@xformation’. Except for freepository, all

the infrastructure sites provided this service wiibn-infrastructure sites did not.

The next item is 'Ask for Help (Recruitment)'.idta comparison of facilities on different sites

for recruitment of new developers. For infrastwet sites, many of them had dedicated
sections for recruitment (Asynchrony, BerliOS, GfegrSavannah and SourceForge). For
GBorg, administrators of projects could put upnjobw' signs on the project front pages or
advertised the recruitment on the site news. Taweinfrastructure sites, icculus.org and SEUL

adopted this approach too.



U

Management for "Tools for
Site Type |Public/Developers’ Ask for Help (Recruitment) Activity HistoryWWeb Server-Side Script
Invite others to join by advertising at the projpate or i SSI, PHP3 and 4, CGl,
SEUL NI |DIY public areas DIY Embperl
Invite others to join by advertising at the projpage or i
icculus.org | NI DIY public areas DIY PHP
SSI, PHP, JSP, other C(
SunSITE.dk|NI DIY DIY DIY on approval
Invite others to join by enabling the 'join nowhtiion a
GBorg I Yes the project page or advertises it in public areas No No
BerliOS I Yes Yes Unknown PHP3
Asynchrony || Yes Yes Unknown Unknown
Savannah I Yes Yes Yes No
freepository || No No No No
SourceForgd Yes Yes Yes PHP3 and 4
Depends on the
availability of individual
GForge I Yes Yes Yes sites
(NI — Non-Infrastructure, | — Infrastructure)

Table 7-5 Comparison of 'Project Tools - Tools foPublic/Developers' of FOSPHost Sites (1)
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The next feature to evaluate is activity histddyfferent from project statistics, activity history
focuses on changes that only the administratorsradee, for example, updating of the general
information at the database generated project paggiving permissions to developers to
assign items in bug trackers. This function waseviged by GForge, Savannah and

SourceForge.

The next feature to discuss is web server-sid@tscriThese scripts enable web pages to be
generated according to the input from the useitseabrowser side. Most sites that offered free
format HTML pages also offered this service as w&tlept Asynchrony and Savannah. The
most common script supported was PHP (PHP Hypdpeegrocessor) (The PHP Group 2003),

which was one of the most popular Free/Open Soweteserver-side scripts.

The next feature to be discussed is database.b&s#as usually employed together with web
server-side scripts. As expected, the sites fifiatenl this service was the same as the ones that
offered web server-side scripts. MySQL (MySQL AB03) was the most popular database

offered.

The next feature compared is command shell. Cordrshgll is a powerful Unix command
line management tool to organise files and perfotirer lower level tasks on the server
(comparing to web-based tools). Neverthelessrioffeshell accounts to users could also pose
a higher security risk to the system due to thegriviness of the tool. Considerable attention

was needed to run this service.

There was a number of complementary web-based fmoigrammed in the SourceForge
codebase to manage shell accounts and thus masysihg SourceForge codebase offered the

service except Savannah posed criteria for theigioov For non-SourceForge related
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infrastructure sites, this service was probably paivided. For non-infrastructure sites,
selected personnel could access the shell accou@see of the administrators of the
non-infrastructure site mentioned that shell actauas regarded as a 'scarce’ service and a
possible underlying message of giving out an accoaas a token of acknowledgement to the
recipient. One remark is that the 'Yes' in thatiee (and shell accounts) for GForge means that
the GForge software had provision for databasd sleebunts management. As for data in

other features on GForge, the assumption is thaimaion is disabled.

The next feature is compile farm. This servicebdéggm users to compile and test a piece of
software on different computer platforms. Considég amount of resources was required to

run this service and only SourceForge provided it.

The next feature to discuss is export. This fuamcts to let the users retrieve data residing on
the FOSPHost site. Recalling the complaints aBoutrceForge, the ability to export was seen
to be a measure of the 'freedom’ of a FOSPHost Bite sites with SourceForge codebase, all
of them provided CVS tarball. Atarball is a fileat contains a collection of compressed file
processed by utilities tar and gzip. In this c#ise tarball contained the CVS repository. Other
export functions ranged from contents of trackéssims, project summary (a part of the
database generated project page), project newdamnent manager. For freepository, there
was an option to backup the source code or theenteplository with other configuration files.
For non-infrastructure site, SunSITE.dk had a yoba export that it could be provided on

request. For other two non-infrastructure site,gblicy was unknown.



)
<

Site Type | Database Shell Compile Farm Export
Available to selected
SEUL NI MySQL and PostgreSQL |developers No Unknown
icculus.org | NI MySQL on request Available to tekaders |No Unknown
Available to selected
SunSITE.dk |NI MySQL developers No On request to administrator
GBorg I No No No CVS export on request to the administrator
CVS Nightly tarball, Forums, Bugs Tracker,
BerliOS I MySQL Yes No Support Tracker and Patches Tracker
Asynchrony | | Unknown Unknown No Unknown
Savannah I No Only some people had|it No C\ghtl tarball, Forums
Members can auto-tar up their projects and
download them on the fly. These tarballs may b
source code only, or the whole CVS repository
freepository | | No No No files)
CVS Nightly tarball, Trackers, Project Summary
SourceForge|l MySQL Yes Yes Project News, Document Manager
Depends on the availability |(CVS Nightly tarball, Project Summary, Project
GForge I Yes Yes individual sites News, Forums, Bugs Tracker
(NI = Non-Infrastructure, | — Infrastructure)

Table 7-6 Comparison of 'Project Tools - Tools foPublic/Developers' of FOSPHost Sites (2)
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The next feature is called virtual hosting. Thisimechanism to allow the project front page to
acquire a domain name, such as http://www.projestneom/, instead of
http://FOSPHost.com/projects/projectname/.  Thererewweb-based management tools
programmed in the SourceForge codebase to mandgal Viosting and thus many sites using
SourceForge codebase offered the service excepinBalk. For Asynchrony, an alternative
method, which required fewer configurations onghever, was employed. Every project was
assigned the domain http://projectname.asynchroojegts.com/. For non-infrastructure site,
SunSITE.dk provided service similar to Asynchronyhttp://projectname.sunsite.dk/ with
addition email service using the same domain na@rethe other hand, SEUL and icculus.org

provided full virtual hosting service.

The next two features relates to the security mreasof the FOSPHost sites. Security
measures were voted as an important feature fés two FOSPHost sites and two common
encryption protocols are usually employed. Thet tiype is SSH (Secure Shell) (Konig 1997).
SSH is a replacement of the rlogin protocol for o&raccess of command shell accounts. This
was further developed into other protocols sucts@® (Secure Copy Protocol) and SFTP
(Secure File Transfer Protocol) for file transfadather purposes. Two versions of SSH were
available, SSH1 and SSH2, in which SSH2 was theawsal, better version (Acheson 2001).
On the other hand, SSL was developed to provideyptel communication via WWW
(Netscape Communications Corporation 1998). Theeefile transfer using FTP and HTTP
were not encrypted but SCP, SFTP or HTTPS (HTTIR 8$L encryption) were encrypted.

For a CVS server, it can be coupled to either SE8S1. for authentication.



Site Type | Virtual Hosting Uploading Security Rap
No formal policy, users could do
SEUL NI Yes SCP, SFTP and rsync SSH (1 & 2) backup themselves
icculus.org | NI Yes SCP SSH, SSL Backup dailhweine week archive
Host name at projectname .sunsite .dk

SunSITE.dk |NI with email FTP and rsync Daily

HTTP Form, FTP to an

incoming directory and move
GBorg I No file(s) via web management No explicit policy
BerliOS [ Yes SCP SSH (1 & 2), SSL on wegbinknown policy

host name at

Asynchrony || projectname .asynchrony-projects .cdet P SSH, SSL Unknown policy
Savannah I No CVS via SSH SSH1, SSL on web Unknown policy
freepository | | No CVS via SSL 100% SSL Unknown policy

SCP, SFTP, FTP to an

incoming directory and move

file(s) via web management Explicit backup policy (5 types of
SourceForgel|l Yes (SSL) SSH (1 & 2), SSL on web|data, daily)

Depends on the policy of |Depends on the policy of individual

GForge I Yes HTTPS Form individual sites sites
(NI = Non-Infrastructure, | — Infrastructure)

Table 7-7 Comparison of 'Project Tools - Tools foPublic/Developers' of FOSPHost Sites (3)
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In terms of encryption used onsite, only SunSITEadd GBorg did not use encrypted
protocols. For other sites, SSH was usually emgdoyor command shell related
communication and SSL for web related communicatidlost of them employed SSH as the
authentication CVS except for freepository as @B was available on site. For freepository,
all communications to the site were SSL authergatatUploading was initially not categorised
as a feature for security comparison but this feawas later found to have be a number of
security issues as login name and password werevddnn the process. For site that
employed encryption, most of them had encryptedaglas well, except for Asynchrony,
where FTP was employed to upload HTML pages fonjeotopages. SourceForge also
employed an interesting combination of uploadinghwé. For uploading to shell and project
HTML pages, SCP or SFTP could be used. To uploaflid release system, files were
uploaded by FTP. Then the uploaded file would appe a web interface accessible via SSL.
This file then needed to be handled via the wedrfate to be assigned into one of the released
file of the file release system. This method was ased in GBorg, without the SSL security.
Other methods such as rsync (The Samba Team 280Bjpgram that can be used to
synchronise mirror sites, was employed by SEUL @udSITE.dk. Encryption could also be
added to rsync to increase security. Other integgsnethod could be using CVS with SSH
encryption for uploading in Savannah. One of tr@mfunctions for CVS is version control,
and it is more complex and harder to learn than &THPTTP. It is then seldom used for upload.
Nevertheless, for users of FOSPHost, they probkbbw how to use CVS, thus one less

service could be employed on Savannah.

The last feature compared is the backup policy.e @ethod to recover from failures in
computer systems is to have a regular backup polMgjor parameters in a backup policy
include frequency and data. Taking SourceForgaasxample, the backup policy was stated

in the on site documentation explicitly that backugs done daily on five types of data, namely
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site data (user and project records, trackers ngne¢c.), host data (operating systems, tools,
etc.), project file release data, project CVS dataject-specific and user-specific content (user
files on compile farm, shell, project web pages,)etUnfortunately, for other infrastructure site,
such explicit statement was not found. For nonastfucture sites, icculus.org had a daily
backup schedule with one week archive. SunSITBlslx had a daily backup schedule. For
SEUL, users were welcome to make their own backup.

7.3.4 Personal Tools for Developers

For infrastructure sites, many provided memberstupmdividual developers. Some provided
dedicated pages for developers on issues conceatengyojects that they were involved. The
category 'Personal Tools for Developers' is a prwewaf these features. Items compared include
web space to host personal information, skill argeeéence, tracker/forum/file monitoring,
projects involved, assigned/submitted issues fraickers, survey, diary, bookmark and money

earned. The comparison is tabulated in Table 7-8.

The first function to be examined is web space dstfpersonal information. For most
FOSPHost sites, there was either a database get@etsonal page or no personal page at all.
One exception was icculus.org, where web space pvasided for hosting personal
information (possibly for selected individuals onlyFor other non-infrastructure sites, the
focus seemed to be on projects and thus persogakpeere not available. For infrastructure
sites, though web space was assigned to projetiadividuals, most had database generated
personal pages with information such as usernaki#s and project involved, except for

freepository, where there was none.

The next feature compared is skill and experierta®. sites that had database generated pages

for individual developers, all of them had provisifor the developers to state their skills and
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experiences. Such information can be useful imebeuitment of developers to projects. This

function seemed to be one of the main reasonfiéoeistence of the database generated pages.

The next function was tracker/forum/file monitoringhis function either presented the files or
messages posted of the tools subscribed or safitatibn emails when there were updates.
With this function, developers did not have to lgmtigh the subscribed tools one by one. This
function was provided by all the SourceForge codelmtes. Only tracker monitoring was

available at GBorg.

The next function to be discussed is projects wew! This function was actually a list of
projects in which the developer was officially arte member of. This was again a common

feature that was present in all the infrastructites except for freepository.

In some FOSPHost site, a list of issues, which \eesggned to or submitted by the developer in
different trackers, was provided as a summarys Tumction was provided by the SourceForge

codebase sites.

The next feature is survey. As mentioned abovweesus a tool to collect quantitative opinions
from users. A list of surveys that concerned tlegetbper was provided at BerliOS and

GForge.



Web Space to
Host PersonabBkill and |Tracker/Forum/FilProjects |Assigned/Submitted Money
Site Typdnformation |ExperienceVonitoring Involved |lssues from TrackelSurvey Webmail Diary BookmarkEarned Rating
SEUL NI [No No No No No No DIY No |No No No
icculus.org | NI | Yes DIY DIY DIY DIY DIY |Yes DIY DIY DIY No
SunSITE.dkNI  |No No No No No No DIY No |No No No
No, but could sent
notification via
GBorg I No Yes Tracker only Yes |monitoring system | No |No No |No No No
BerliOS I No Yes Yes Yes Yes Yes Redirpets |Yes No Yes
Asynchrony |l No Yes Unknown Yes Unknown No Redirﬂmb No Yes Yes
Savannah | | No Yes Yes Yes Yes No Redifdat |Yes No Unknowr
freepository |l No No No No No No No No |No No No
SourceForgé No Yes Yes Yes Yes No Redire¥es |Yes No No
GForge I No Yes Yes Yes Yes Yes Redinges |Yes No Yes
(NI — Non-Infrastructure, | — Infrastructure)

Table 7-8 Comparison of 'Personal Tools for Develays'
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A webmail system is a web interface to handle esndliivo types of systems were found in the
sites investigated. The first type was a rediogcservice. Email sent to a developer on site,
such as users@fosphost.org will be redirected t®© & her own email, such as
users@own-host.com. Another system was to stoad semt to developers in a mail server on
site. Only icculus.org provided the second typseovice while Asynchrony and SourceForge

codebase sites employed the first type.

Individual developers could write personal notesd@ary entries if the diary function was
available. This was not a very important functiand was only provided by BerliOS,

SourceForge and GForge.

Another function was bookmark. This function emabthe developer to mark some of the
pages on site. Then the developer could have qudckss to those pages by selecting them

from the bookmark list. All the SourceForge codsbsites provided this function.

The next function to be discussed is money earrius was a function only available on
Asynchrony. As mentioned in the background ofghe, the main objective of Asynchrony
was to make money by selling the product of thggats. The amount of money earned was an
indication of the ultimate result of this procedswas not surprising that other sites did not

have this function.

The last function to be compared is rating. As yrgites did not measure success with money,
rating systems were employed instead. Two ratysgesns were found, one by Asynchrony,

and another one from the SourceForge codebasahé&ourceForge codebase rating system,
it was inspired by the rating system at Advogatdy@gato 2003). Five aspects were rated,

namely teamwork/attitude, code (code-fu), desigmigecture, follow-through/reliability and
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leadership/management. Other developers on thegaite scores on these five aspects. A
site-wide ranking of the developer was also catedla This service was hosted at BerliOS and
GForge. SourceForge used to host such as sebwité,was removed later on. On the other
hand, the Asynchrony rating system was even mophistcated. The final rating of a
developer were based on three scores, peer (75@grience (20%) and quality (5%). The
peer score based a peer rating system similardoStiurceForge codebase system. The
experience score was calculated from the shares@#&iom the projects involved. The quality
score was obtained by the quality review from coglis of the products of the projects. By
combining the weighed sum of these three factbesfibal rating was calculated. This seemed
to be an attempt to construct an indicator foruggrent purposes.

7.3.5 Community Tools

In all FOSPHost sites investigated, there are ifegsl to foster communication between
developers in different projects and the generdllipu In most sites, these features are
provided or at least linked at the first page o #gite. This page will be referred as the
community page in our discussion. Features sud@tesss, search project, project listing at
front page, classification of projects, search peoproject help wanted, latest news, get
support and a number of other features will be exach The comparison is tabulated in Table

7-9, Table 7-10 and Table 7-11.

The first item for comparison is the permissioratzess the community page. In most sites,
anyone could access the pages as they were pratdee first pages of the sites. Asynchrony
was the only exception, where only registered meminere granted the privilege. The

community page was the first page that a memberdivasted to after logging in.

The next group of functions to be compared is eelao finding projects and people on site.

The first feature to be examined is search projentmost infrastructure sites, this feature
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existed except for freepository. For sites withuigeForge codebase, searches based on the
keywords of projects were provided. The searcletion provided by Asynchrony had more
elaborated options to search on type, status, kedgvand various dates of projects such as
project starting date. Preferences on the somihghe results were also provided. For

non-infrastructure sites, this function was notvled.

Another way to find projects on sites is by lis{isigprovided at the front community page of
the site. Different sites provided different lngjiof selected projects. Most infrastructure sites
displayed the best project listings with differeetection criteria such as activities or times of
download. Latest or newest project listings wde® gresented in some sites. Interesting
variations could also be found. On Savannah, tiggegects were further divided in GNU,
non-GNU and www.gnu.org projects. GNU stands fier @NU Not Unix project, which is an
attempt to produce a Free Unix system. To becopertaof the GNU project meant that the
software had to aligned with the aim and requireshefh the GNU project and interoperable
with other GNU software. www.gnu.org projects wepecific tasks related to the mentioned
site. On the other hand, recalling that the objecvf Asynchrony was to make money, two
listings of 'Need Beta Testers' and 'Completed'ewdisplayed. In the context of the site,
'‘Completed’ meant that the products of the listefepts were on sale in the market and started
making money. Therefore, a list of these projeas displayed to promote the success of the
site. Before products can be sold, beta testirge wequired. Beta testers could be recruited
on site and those who could suggest useful feedbealld obtain monetary payments. A
listing of projects that ‘Need Beta Testers' was tihesigned to facilitate this process. Lastly, a
list of categories of projects was displayed at flo@t community page of GBorg for easy
access. For non-infrastructure sites, SEUL pralaldrop down menu with all projects hosted.
For icculus.org, a list of projects was providedrat first page of the site. The leaders of the

project could request to be shown on the list.
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On most FOSPHost sites, projects were classifiethabusers of the sites had yet another
method to locate projects. Most sites classifieggets by different topics such as usage areas
and programming languages. In Savannah, cladsiicavas done based on GNU and
non-GNU. In Asynchrony, keywords suggested bygmeaders such as vb (as in visual basic)
and rpg (as in role-playing game) were used farg@isation. For two non-infrastructure sites,
icculus.org and SunSITE.dk, there was no classifinasystem and all projects were presented

in one list.



—t

TypeAccess | Search Project Project Listing at FrogePa Classification
SEUL NI [Public | No A drop down menu for all prois Topics
Projects listed by the requests of the leaderkeof t

icculus.org | NI | Public | No project Just a single list of projec
SunSITE.dk|NI |Public |No No Listing at front page, but a litklisting Just a single list of projeq
GBorg I Public | No Top / Latest / Category List Topics
BerliOS I Public | Keywords Top download / Mostiae / Newest Topics

Only for

registere(Type / Status / Keywords / Varig
Asynchrony || membersDates with sorting preferences New / Top / NeethBesters / Completed Keywords
Savannah | | Public | Keywords Newest GNU / non-GNwvw.gnu.org projects GNU and non-GNU
freepository |I Public |No No No
SourceForgd Public |Keywords Most Active / Top Download Top
GForge I Public | Keywords Most Active / Top Dowad Topics
(NI — Non-Infrastructure, | — Infrastructure)

Table 7-9 Comparison of 'Community Tools' (1)

IS

S



Chapter 7 Detailed investigation on External HagSites 210
After the discussion of features for finding pragdeatures provided to locate developers
registered on site were investigated. Obviouslgrder for this function to exist, a registration
system is required. Non-infrastructure sites tladis not provided such service. For
infrastructure sites, freepository also did notédvis function. For SourceForge codebase
sites, most of them provided keyword search ondg@ name and the real name of registered
developers on site. This function was altered Bor@e to allow a distinct name or skill search.

In Asynchrony, people could be searched by namk oskating.

The next function is an interaction between prgjectd developers — project help wanted. This
is a function to facilitate recruitments that wanéated by project leaders. Developers can use
this function to find projects that they want tonttbute to. This function was provided in
SourceForge codebase sites and Asynchrony. Inc8eorge codebase sites, recruitment
requests were categorised into different skillatelst recruitment requests were also shown (all
SourceForge codebase site except BerliOS). Rewenitskill categories were displayed at the
front page of Savannah. For other SourceForgebasgesites, there were links from the front
page to the 'Help Want' page. In Asynchrony, #raessearch engine for general project search

can be used for finding recruitment requests froapeots as well.

For most sites, there were dedicated locationafimouncements and latest news. The most
common announcements were new releases of soffwameprojects hosted on site. Some
would also post news about server statuses an@émmatated to the organization of hosting.
The most interesting case was SEUL that the neetgsenvas dedicated to promote Linux by
showing only news in 'Real World' on Linux (this svehanged after the investigation was

completed).
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The next item for examination is how to get supparthe sites. As for SourceForge codebase
sites, the software used as the FOSPHost intenfaseisually hosted on site as well. Therefore,
those who encountered problems with the site wetemmmended to report those issues to the
corresponding trackers of the FOSPHost projecigaosh site. In BerliOS, an email address to
the administrator was provided as well. Similgoraach was adopted by freepository, where a
user forum and Bugzilla bug tracking system wasgsetin GBorg, the GBorg interface was
also hosted as a project with trackers and usets welcomed to email to the administrator for
support and other comments. In Asynchrony, a icti@tface using Java was available on site.
For non-infrastructure sites, email was the reconded method to get support. For

SunSITE.dk, there was an IRC channel to contaffttsetm



Ace

TypeSearch People Project Help Wanted Latest News t SGaport
News in"Real World" on
SEUL NI No No Linux Email admin
icculus.org | NI No No On new releases Email admin
On server status and
SunSITE.dk|NI  |No No important projects news  [Email admin, IRC with staff
GBorg I |No No On new releases Trackers, email admin
BerliOS I Keywords Yes On new releases Subetjtiest to a tracker, email to staff
On site changes and comp|Chat with support via a Java client interf3
Asynchrony || Name / Skill / Ratin Search interface availabldusinesses on site
Savannah | | Keywords Yes (Front page) On neeasss Submit request to a tracker
freepository |I No No No User forum, Bugzilla
SourceForgd Keywords Yes On new releases Submit requesttitacker
GForge I [Name / Skill (by keyword: |Yes (Project Openings) Depends on the editor Beépen the policy of individual sites
(NI — Non-Infrastructure, | — Infrastructure)

Table 7-10 Comparison of 'Community Tools' (2)
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Other than the community tools compared above, ssit@és also provided other special
features. One of these features is advertising.thA&smost popular external FOSPHost site,
having advertisements at SourceForge seemed to seake. They were hosted as banners on
the top of most pages of the site. On the othedh&ree advertisements for customers,
sponsors and Free/Open Source projects were aeagdathe front page of GBorg. In SEUL,
Linux advocacy documents were hosted on site (S&hawas of course strong in advocacy on
Free Software but there was no obvious on siteifeauch as catchy hyperlinks or banners to

promote it).

Another special feature is discussion area forcwopiot directly related to projects. For
example there was a mailing list hosted on SEUledateul-edu, which was a list on
introducing Linux to schools. Other similar listiged on SEUL as well. Discussion areas
were also provided at Asynchrony on general te@hngsues regarding different operating

systems and languages.

Other miscellaneous features included an opinidh giothe front page of SunSITE.dk on
technical topics such as blog and IPv6. On Asymayrin addition to having skill profile of
register members, there was collaboration with =ereal skill certification company to
substantiate the 'claims’, of the members. Fouluscorg, three lists were found on the
community page of the site. The first was a ligiersonal sites, then a list of web sites that was
virtually hosted by icculus.org. The third listsvdne most interesting list of all, a list of crsdi
Contributions mentioned on that list included cashwell as hardware, expertise and even
icculus.org icons. According to the administraibthe site, most of the donation actually went
to developers on the site. For example, when &ldper required a particular hardware in
order to progress in development, it was donatedtbgrs. These good deeds were the origin

of this list.



Type [Other Features
Mailing Lists for
SEUL NI |Linux Advocacy Topical Discussion
List of List of credits for
Personal weltbist of virtually ([donation & call for
icculus.org | NI sites hosted web sitegdonation
SunSITE.dk |NI Opinion Polls
Advertisements from
customers, sponsors and also
from Free/Open Source
GBorg [ projects (for free)
BerliOS I
General Discussion SkillDrill (External
Area (System / company for skill
Asynchrony || Technical / Projects) certification)
Savannah I
freepository |I
Advertisements bar from
SourceForgel customers
GForge I
(NI — Non-Infrastructure, | — Infrastructure)

Table 7-11 Comparison of ‘Community Tools' (3)
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7.3.6  Others

The category 'others' is comprised of items thahot be classified into categories above.
Nevertheless, these items are also important in teen terms. Items to be compared in this
category are software for web interface of FOSPHasnse of web interface, development
methodology, license requirement for project hastempyright, advertisement, legal and
language related issues, flexibility, donation,callneous items and additional services from
sites in the same organization. The comparisaahbslated in Table 7-12, Table 7-13, Table

7-14 and Table 7-15.

The first item is software for web interface of HE¥bst. The web interface is what glues the
tools and information of projects together. Footeut of the three non-infrastructure sites,
static HTML pages were used to present the comtktite site and link to different projects

hosted and tools. For SunSITE.dk, a content managesystem, Drupal (drupal.org), was
employed. For infrastructure sites, all of thermedeped their own software for the interface,
except that the SourceForge codebase sites basedsyistems on SourceForge code from

different versions.

For the licenses of the web interface, most of thesre GPL licensed, which was one of the
most popular license for Free/Open Source softwageneral. Exceptions were GBorg was

licensed under the Great Bridge Open Source Licandésynchrony was proprietary.



Software for Web Interface License Requirement for Project

Site Typeof FOSPHost License of Web Interface Developnivethodology Hosted
Free/Open Source Projects,

SEUL NI |Just a few HTML pages Probably no needificense Probably no need for a "Methodology|[Exceptions permitted
icculus.org | NI | Just a few HTML pages Probablyneed for a license Probably no need for a "Metlomyd  |Free/Open Source projects
SunSITE.dk |NI  |Drupal GPL Free/Open Source Free/Open Sderogcts
GBorg [ GBorg Great Bridge Open Source Licefisee/Open Source, Self-Hosted on sitg OSl Licenses

BerliOS (probably based
BerliOS [ SourceForge v1.5) GPL Free/Open Source, Self-ldasiesite Free/Open Source Projects
Asynchrony || Developed by AsynchronyProprietary Closed Source Both Proprietary andrCOpource

Savannah (based on
Savannah | |SourceForge v2.0) GPL Free/Open Source, Selfadast site | GPL compatible licenses
freepository | | Freepository GPL Free/Open Saousedf-Hosted on site No restriction

GPL (but download files not found

SourceForgel|l SourceForge and no CVS) Closed Source Free/Open Source Bsojec

GForge (based on Free/Open Source, Hosted at
GForge | |SourceForge v2.61pre4) | GPL http://gforge.org Policies can vary for differesites
(NI — Non-Infrastructure, | — Infrastructure)

Table 7-12 Comparison of 'Others' (1)
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Another closely related issue is development meilogy. As most of the software for web
interface was Free/Open Source software, the dewedat methodologies were expected to be
Free/Open Source as well. This software could ladsbosted as an individual project on their
own sites (self-hosting). This was in fact thevarkng methodology, except for SourceForge,
where there was no source code for download an@V® available (It was checked by the
researcher on 24/2/03 and a few other times). ddgirmed with the background study of

SourceForge that the source was closed.

After the discussion of the license of the softwfareweb interface, the license requirements
for the projects hosted on varied sites need txbenined too. As the criteria for the selection
of sites for investigation, all the sites need ¢oegpt Free/Open Source software for hosting.
Most of them in fact only allowed Free/Open Soulicenses except for Asynchrony and
freepository, where hosting proprietary softwareaeva valid option. In SEUL, license was
negotiable under some circumstances, but unlikenéspny and freepository, it was not an
official option, which would be approved automallica On the other hand, only GPL
compatible licenses were allowed on Savannah, wimhld be regarded as the most

'restrictive’ of all.

The next item to be discussed is the copyrighhefsioftware developed on the FOSPHost sites
investigated. For most sites, the developers ownedopyright of the source code (and the
corresponding cells on the comparison table wdtdlank). Asynchrony was the exception.
Another interesting aspect was data preservafidns policy stated that even if a project was
officially moved to another FOSPHost site, the imad) FOSPHost reserved the right to host the
data and the project leader could not remove ihis policy was adopted on GBorg and

SourceForge.



Site Type | Copyright Advertisement Legal and LanguRglated
SEUL NI
icculus.org NI
No Commercial ds
SunSITE.dk|NI and/or banners Satisfy Danish law, content in Bhglir Danish
The developers owns the code but the sitfNo Commercial aq
GBorg I keep hosting them even if closed later  jand/or banners
Some documentations and interfaces had Earope
BerliOS I language translations other than English
Asynchrony |l Asynchrony owns the code
No revenu-generatin
Savannah | | Free Software / Rights to code (ofsjse |Advertisements No dependencies to non Free Software, no GIF
freepository|l Users own the code, not the site
Data Preservationcontributors own the co
SourceForgé but it will cannot be deleted from the site
GForge I
(NI — Non-Infrastructure, | — Infrastructure)

Table 7-13 Comparison of 'Others' (2)
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The next item to be compared is advertisement enwitb pages hosted. Both SunSITE.dk
and GBorg had adopted policy to avoid commerciakdisement or banners. Savannah had

an even more exact definition that advertisememitdcnot be revenue-generating.

The next item is legal and language related issu®¢hile probably none of the sites
investigated would tolerate illegal materials, sdma€ interesting requirements on the project
hosted. For SunSITE.dk, the content of the prdjested needed to be either English or Danish
and legal under Danish law. For Savannah, thewaoft hosted needed to have no
dependencies on non Free Software. Image filds GIF format should not be used. For
BerliOS, multi-lingual seemed to be encouragederEsome of the getting start guide of the

FOSPHost web interface was translated in the Wolahguage on site, Hungarian.

The next issue for discussion is the flexibilitytbé management of the sites to accommodate
special needs of the users. For infrastructues sihany have fixed templates and established
workflows in management. These structures may lhisgrs of the sites to decrease in
confusion.  Nevertheless, structure also can implydecrease in flexibility.  For
non-infrastructure sites, SUnSITE.dk seemed to avedc specific requests on services from
developers and encouraged prospective developérsstoon other infrastructure sites if they
did not need any special services. Similarly,amulus.org, administrator of site mentioned his
intention to manage in a flexible and informal manto serve the best interests of each
individual developer, as opposing to the structusedvices provided in other infrastructure
sites. The administrator was also selective oreldgers and projects to maintain a smaller,
more elitist community around the site. It coutddrgued that flexibility was indeed one of the
advantages of non-infrastructure sites over infuasiire. Nonetheless, for most FOSPHost, by

its nature of being open, still offered substarftetibility over traditional development tools.



)

Site TypeFlexibility Donation Miscellaneous
SEUL NI
Flexible and informal to meet the need of individua
developers, no restrictive infrastructure suchRade Most donations go to
Management', elitist & selective on projects tariaa smalledevelopers' needs (e.g. new
icculus.org NI |community where individual needs can be cared for video card, motherboard)
Willing to adapt to individual needs, policy negiie, tools\Welcome more volunteers SunSITE.dk URL must be visible
SunSITE.dkNI [negotiable help run the site when re-directed from other site
GBorg |
BerliOS I
Asynchrony |l
Savannah | |
freepository |l Donation encouraged
SourceForgé
GForge I
(NI — Non-Infrastructure, | — Infrastructure)

Table 7-14 Comparison of 'Others' (3)
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Donations were explicitly encouraged on some sitgdeepository was one of them.
SourceForge also started a donation campaign fgceuat it was not included as it was
discovered after the data collection was complet@d.the other hand, people, not money was
asked for on SunSITE.dk. The most interesting eesefound at icculus.org. As mentioned
above, most donations were not made to the nex gite, but to needs of other developers on

site to help them progress in their projects.

Site Type | Additional Services from sites in the sasrganization
SEUL NI
icculus.org NI
SunSITE.dk NI
GBorg I Other information on PostgreSQL

Other services that assist Open Source Business
BerliOS I development such as SourceAgency and DevCounter
Asynchrony I
Savannah I Free Software related topics and siyloies
freepository I

Part of OSDN (Open Source Development Network) with

SourceForge I Slashdot, NewsForge, etc
GForge I
(NI — Non-Infrastructure, | — Infrastructure)

Table 7-15 Comparison of 'Others' (4)

The last issue to be examined is additional sesvioam sites in the same organization. A
number of infrastructure FOSPHost sites were paEfrsome organizations. In GBorg, users
were directed to other information on the Postgrle8&abase on the front page of the site.
Similarly, on Savannah, links to topics related-tee Software and GNU projects were also

presented at the front. For BerliOS, the FOSPHestice was actually one of the many
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services that the overall BerliOS web site providétie goal of the site was to act as a neutral
mediator for developers, users and businesseiarda of Open Source. Examples of other
services were 'SourceBiz', which provided updateoerO Source business news and
‘SourceWell', where announcement of new versionnOBeurce Software and retrieval
information could be found. For SourceForge, isvaamember of the OSDN (Open Source
Development Network), which was made up of othenpnent Free/Open Source sites such as

Slashdot (OSDN 2003a) and Freshmeat (OSDN 2003b).

7.4 Discussion of the Comparison

From the comparison above, ten external FOSPHes wiere studied. Brief backgrounds of
the sites were introduced. Tools that facilitatechmunication between developers, users and
other interested parties (Q1.3, Q1.4, Q1.5 & QLid8xa distributed fashion (Q1.1) were
examined. Different policies on different the sitgere also compared. A total of 69 items
were compared and they were divided into six aspewmely general information, project
tools - tools for public/developers, project tooteols for project administrators, personal tools
for developers, community tools and others. A maegail picture of FOSPHost sites in

operation was thus depicted.

The ten FOSPHost sites examined represented asdigellection of sites. Many of them had
their own theme. For SEUL, the focus was on eret-application on Linux. For icculus.org,
the focus was on games. Projects hosted on GBerg mlated to the PostgreSQL database.
Open Source businesses were promoted on BerliOl evitphasis on localisation. On
Asynchrony, money making was the aim. Sophistctatemputations on revenue sharing,
rating of projects and members were adopted. Boaishah, the philosophy of Free Software
and the GNU project was promoted. Though freeposanly provided source code repository
service, this service was probably the most featisteamong the sites. A number of sites also

did not have a particular theme, namely, SunSITES@kirceForge and GForge.
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As stated in the methodology chapter (chapterh®,data collected was publicly available.

Due to the nature of openness in FOSPHost, a |tdteoflata were readily accessible on the
Internet. By having access to the source codeost of the sites, the job of determining which

features existed was made easier. Administratoasnomber of sites were also open in their
response when asked. For administrators that olidaspond, most of the sites contained
documents to explain the policies of the sites.is HBiso matched that agreed Delphi survey
results on ‘openness in attitude, no hidden agé@@a2), ‘'openness in procedures and policies’

(Q3.21) and 'an IFHOSP should be run in an opemdasand users should be well informed’

(Q12.9).

For all the sites investigated, though there waefferdnt criteria on allowing projects to be
hosting, service fee was not one of the criterithis could reflect the administrators’

understanding on the desire of the users to oateil@SPHost service that was 'low cost or free'

(Q4.4).

In the Delphi survey results, five tools were nameygbortant. They were source code
repository (Q2.1), mailing list (Q2.2), WWW serv@2.5), tracking system (Q2.4) and
security measures (Q2.11). All the sites emplmadce code repositories and WWW servers.
Except for Asynchrony, all source code repositoalswed anonymous web-based access.
This matches with the agreed results from the Dedpinvey on “"creating a public library
atmosphere, giving users as much freedom as pessillstaying out of the users' way" (Q3.9).
With the exception of freepository, all sites paed mailing lists and tracking systems. In
terms of security measures, while icculus.org andS$TE.dk did not provide encrypted

protocol, others implemented them at least in sofrike services provided.
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Another result related to the tools offered wan'dard and commonly used' (Q4.7). In the case
of source code repository, all sites employed CWBich was the most popular Free/Open
Source repository. There were some variations ailimg list, tracking system and security

measures, but most of the tools provided werecsiitimonly used.

The classification of infrastructure and non-infrasture sites were used in the comparison and
found that non-infrastructure sites were generathaller in size in terms of project hosted.
Relevant comments could be found in the controakresults from the Delphi survey on the
size of a FOSPHost site. One of the barriers sitgdein preventing users from using a
FOSPHost was 'the IFHOSP does not reach a critieak of users and projects to achieve its
advertising function' (Q5.19). So increase in $&za favourable characteristic. Nevertheless,
an opposing view was also found, 'big IFHOSP ax (gag. Freshmeat) small IFHOSP are
good' (Q12.12). Unfortunately, further explanatminthe strength of smaller sites was not
elaborated. Furthermore, small in size and noragtfucture sites may not bear any

relationship with each other. It may be just aacaent. Further examination is thus needed.

A quantitative comparison of the number of feataesilable between the ten sites can also be
done. The results were listed in Table 4-1. Fesatthat were not present or unknown were
regarded as missing and DIY is not regarded asimgissAlso, many of the items compared
under the 'General Information' and 'Others' categavere backgrounds and policies of the
sites, not features. Therefore they were excludddder these rules, 53 items were counted
and three infrastructure sites GForge, SourceFangeBerliOS provided the most features.
One non-infrastructure site came fourth in the cangon icculus.org, and it provided just one

less feature than SourceForge and BerliOS.
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Site No of Features (Include DI' |No of Features Missing

GForge 483 10
SourceForge 41 12
BerliOS 41 12
icculus.org 30 14
Asynchrony 33 20
Savannah 31 22
SunSITE.dk 30 23
SEUL 3( 23
GBorg 23 30
freepository B 45

Table 7-16 Number of Features excluding 'General liormation' and 'Others'

One reason for icculus.org in providing more feasuis the availability of personal page for
developers. If we further exclude the categoryPeirsonal Tools for Developers', then the
number of features provided by SunSITE.dk and SEléte the same as icculus.org and they

all came fourth in the comparison (Table 7-17).
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Site No of Features (Include DIY) No of Featuressig

GForge 34 8
SourceForge 34 8
BerliOS 32 10
SunSITE.dk 29 13
SEUL 29 13
icculus.org 20 13
Asynchrony 28 14
Savannah 25 17
GBorg 19 23
freepository 8 34

Table 7-17 Number of Features excluding 'General liormation', 'Personal Tools for Developers' and

'‘Others'

One possible shortcoming of this comparison wastog every feature as equal. Moreover,
omitting 'Personal Tools for Developers' might basonable only if the features that related to
projects were the most important features. Newed#is, the figure above may give an
overview of the situation and may suggest thatufest provided may not be the major

differences between infrastructure and non-inftastire sites.

In the comparison above, the focus was on quanttalata. If we look into the qualitative
content of the comparison, from the item 'Inputirsite administrator(s) to this table’, all the
administrators from non-infrastructure sites oftereelp but not all infrastructure sites. The
willingness in communication could also be seethaavailability of synchronous, real-time
communication tools such as IRC. The administsatould also be contacted directly by email.

In contrast, in some larger infrastructure sitegckers were the standard way of
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communication. In terms of policies, SunSITE.dk &tulus.org were flexible in catering for

special needs. In SEUL, even the license requinéifioe project hosted could be negotiable.

If flexibility and willingness to communicate wepeobably the attributes of non-infrastructure
sites, then what kind of effect would they havetbea developers? The handling of shell
accounts in non-infrastructure sites may providsgint to this question. First considering in
SourceForge, shell accounts and database servicew#h every project approved. To get an
account was a matter of following the procedursibed in the documentation. On the other
hand, from the examination above, shell accountsewet granted automatically in
non-infrastructure sites. Only selected persoooeld gain the right to this service. A possible
underlying message was that having a shell acagast token of trust and acknowledgement.
It could then be seen that the operation of norastfucture sites could give developers a more
personalised service. Flexibility and willingness communicate were probably the
pre-conditions for the developers to feel the card respect from the administration of the

sites.

Another interesting example could be found on igsuwdrg, a non-infrastructure site.
Donations could be made not only to the site, lmrtations such as hardware could also be
given personally to developers. Such action wasooisly encouraged by the site and a credit
list of such deeds was presented on the front p&gmting from the administrator, this policy
was one of the measures to achieve the philosophigappy developers are productive
developers'. The administrator also admitted tttr@thumber of donations to developers were
substantially more than donations to the sitehuge infrastructure sites such as SourceForge,
the top 10 projects might have thousands of hithenproject front pages daily. Hosting on

non-infrastructure sites might not have this effetcigaining popularity. Nevertheless, the
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quality of attention in receiving hits on proje@ge and receiving a gift from others could be

substantially different.

Flexibility did not just enable the administratioha site to serve personal needs of developers;
it may also allow developers to be themselves. @ige controversial results from the Delphi
survey was 'Reinforcing explicit development ro(€83.4). Two comments were made against
this statement. Chris argued that 'Hackers aengécks-of-all-trades. Pigeon-holing them is
bad." Garrett also claimed that "It's good fole'sbto not be taken too stringently in FS/OS.
Many of us are 'all-purpose’ developers. The dityevge are exposed to can't let us get stuck in
one 'role’." As the 'standard format' did not £kisnon-infrastructure, developers needed to
make more decisions on the design of the projege @ad the employment of tools. The
arguments proposed by Chris and Garrett might intipdy some developers would rather be
granted this freedom as the norm. Another relegantroversial result was found in Q3.18.
The statement The value of heterogeneity, diffegenas assets' was a summary of two
comments, one was suggested by Alvin that 'themif@dtrators of FOSPHost sites) shouldn't
promote any particular practice. The heterogerdigpproaches is one of the strengths of the
way things are done without these infrastructutessi (Alvin's comment was actually the
origin of the idea of the classification of infragtture and non-infrastructure sites) It is
possible to postulate that the design of non-itfuasure sites may fit the work practices of

certain groups of developers.

After the discussion of various aspects of nonastitucture sites, we can revisit the
relationship between size and non-infrastructutessi One of the administrators of a
non-infrastructure site pointed out that the siZethe site was kept intentionally small
otherwise the amount of personalisation in the camgation cannot be maintained. On the

other hand, by the nature of the infrastructurereywojects can be hosting as the structure can
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effectively streamline the management on infrastmecsites. It will also be easier to locate a
project hosted or a developer registered more \easilevery entity has the same format.

Flexibility is thus harder to achieve and communaamay become more formal.

It can then be postulated that by creating a smatiere flexible non-infrastructure sites, a
closer community with more personalised attentian be built. The personalised attention
given to developers can then be a positive motimator advancing their projects. For
infrastructure sites, the management was partle dorough the structure and the policies of
sites. For non-infrastructure sites, it could fgriad that more emphasis was put on motivating
the developers in a more intangible, personal le\&ting flexible may also fit the project

management style of particular developers.

After the discussion of the differences betweenti categories, there is an issue that may
require clarification. The discussion above is @aot endorsement from the author on
non-infrastructure sites. Non-infrastructure sitge probably less known and thus more
attention was paid in the discussion above. Tliferdnces between infrastructure and
non-infrastructure sites were examined and probdhéy are more applicable in some
occasions than others. Due to the primarily foofishe data collected was on the ‘what'’
guestions on features, the possibility to estaladislell-reasoned preference for one or the other

was low. Further research into the 'how' and "wjagstions may be required.

From the analysis of infrastructure and non-infiagture sites above, there seemed to be
differences found between two groups of sites.s Thategorisation thus seemed to perform its
job of separating sites with differences. Nonetbg] more research into the 'how' and ‘why'

guestions will be required to determine the natfr¢hese two groups of sites. Moreover,
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SourceForge codebase sites also had a big influmoag infrastructure sites and they may

have the potential to become a category on their ngits.

Recalling that the overall purpose of the reseavels exploratory, the preference of this

investigation should be given to breadth over deptbvertheless, one might find some of the

features discussed descended into minute deta@iiss approach was taken as administrators
probably had a technical background and preferleal,ctechnical presentation. Fortunately,

this assumption seemed to be correct and the casopagable opened doors for the researcher
to start conversations with a number of adminisetsat One of the administrators appreciated
the researcher's effort for making it clear how $ites measured up to SourceForge, while
another found a feature from another site intangséind might add that to his/her own site.

This approach of including details of features as® chosen as some of the users of the final
evaluation model may also have similar technicakgeound as the administrators. From the
responses elaborated above, this approach hadbrdatt to this study and possibly will

contribute to the evaluation model as well.

The study presented was on one hand, a reasor@blyrehensive research on external hosting
sites; but, on the other hand, opened other dooffsifther research. From the agreed result of
the Delphi survey, tools provided on a FOSPHostshbuld be effective and productive (Q4.8).
The availability of the sites should be high aslvesl the bandwidth (Q1.37 & Q4.6). The

usability of the tools was important as well (Q3.8)oreover, 'How' and 'why' questions such
as 'how does the sites serve the purpose of difféype of users?' and 'why does different
administrator run the sites different?' can be istldko deepen the understanding on
infrastructure and non-infrastructure sites. Redeamethod such as interviews on

administrators and developers can also be conduotemllect more data to answer these

questions.
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7.5 Summary of Chapter Seven

Ten sites were investigated in this detail stublye backgrounds, features and policies of these
sites were compared under the categories of gemd@mamation, project tools - tools for
public/developers, project tools - tools for praojadministrators, personal tools for developers,
community tools and others. These sites were furthassified into infrastructure and
non-infrastructure based on their nature. Thratnghstudy, the meaning of a FOSPHost site
fostering communication of different parties in tple means was further expanded.
Relationships between Delphi survey results andititéngs in the investigation were found

and the differences between infrastructure andinfsastructure sites were explored.

After accumulating data from the Delphi survey émel detailed investigation, it is possible to
construct an evaluation model on FOSPHost sitée dEtail implementation of this evaluation

will be elaborated in the next chapter.



Chapter 8

Construction of Evaluation Model
8.1 Introduction

In this chapter, the implementation of the evalbratnodel, which was the final product of the
research, will be showed together with the ratiertdlthe design of the implementation. The
discussion of this rationale will begin from theaexination of the nature of the data collected in
the previous chapters and the choice of suitalppestyof evaluation presentations. After
deciding the types of presentations, the choideat for implementations will be explained.

Afterwards, the actual implementation will be prasel. A discussion of the implementation

will also be included.

8.2 Data Collected and Choice of Evaluation Present ation

Two types of data were collected in this resear€me was from the Delphi survey and the
other from the detailed investigation. The datarfrthe Delphi survey was both quantitative
and qualitative. It consisted of qualitative stagmts with quantitative numbers to indicate
their respective validity, importance and contr@yerA substantial proportion of the content of
the statements covered a number of broad topias.th® other hand, the data from detailed
investigation was mainly qualitative. Most of tkhentent covered by each items in the

comparison table of the detailed investigation featy specific.
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According to the nature of data collected, differemaluation presentations were chosen.
Recalling that there are two major types of prest@rs, namely checklist/framework and
broad topics. Within the presentation of checKhamework, the presentation may prompt the
user to give different types of answers, namelyatyn subjective scale, weighed scale,
measured results and qualitative answer. Withuas@ln built on checklist/framework with
binary answers, the focus of the evaluation tenietle very specific while broad topics
presentation gave the users of the evaluation af isteedom to explore. Nevertheless, broad

topics presentation may require more mental efforh the users (Table 5-4).

Matching the nature of the data collected to thaneesof the evaluation presentation, a checklist
with qualitative answers was chosen to presenD#iphi survey results. This was chosen as
many of the statements in the Delphi survey coetdibroad meanings. Broad topics

presentation might not be applicable, as it reguame established theoretical framework as well
as mental effort from the users of the evaluati@me of the shortcomings of this presentation
was the quantitative side of the data could natdmly represented. A possible compensation
was to sort the statements in the checklist praientaccording to the measure of importance
voted in the Delphi survey. Nevertheless, soméestants will be grouped together for

simplicity's sake and ordering according to impace&came second in terms of priority.

Comparing to Delphi survey results, the data ctdiédn detailed investigation was more
specific. Therefore, a checklist presentation \sitibjective scale or weighed scale could be
chosen. Nevertheless, one of the drawbacks okstitg scale is that all features will be
presented as equally important since the finalescafculation will be a simple summation of
the scores given to every feature. Employing wedgbcale may rectify this shortcoming, but
not totally. Two possible situations may ariseneGsituation will be that the user may find

assigning numbers for different importance difficulAnother situation will be that in a



Chapter 8 Construction of Evaluation Model 234

weighed system, the summation of the score of nmainpr features will be equal one major
feature. Nevertheless, this situation might notrbe in real life. In some cases, the major
features will be so important that the presencaarfy other minor features will be irrelevant.

A modified version of weighed scale was thus delise

This modified presentation was similar to weighedls, but the importance of features was
weighed qualitatively. For example, each featungdd be classified as nice to have, important
and indispensable. Three scores were then cadcudaicording to the features presented, such
as the number of indispensable features presente HOSPHost sites with the most
indispensable features present will then be rafikeid They would then be ranked according
to the important features and the nice to haveufeat In this way, the importance of major

features and minor features would not be mixed.

From the data analysis in section 7.4, there weks between the data of Delphi survey results
and detailed investigation. By taking the advaatafjthe hyperlinks of the World Wide Web,
these links were represented as links on web pagasther fact from the analysis was that
many areas in this study would be benefited fronth&r research. Further input from the
Free/Open Source communities or any other padidsg evaluation would then be favourable

and the evaluation was designed to accept comments.

8.3 Implementation of the Evaluation Presentations

From the discussion above, there would be two ftsrobpresentation employed. For Delphi
survey results, the format would be checklist wgbalitative answers. For detailed
investigation of external FOSPHost sites, a chstitdith modified weighed answers would be
used. The related issues between the two formattdvibe joined by hyperlink and the system
should also accept comments from users of the attafu The implementation of the

specification stated will be explained below. Tdmice of tools to accomplish the task will
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first be introduced and then the actual implemémabf the evaluation model will be
presented.

8.3.1 Tools Chosen for Implementation

In this section, tools employed for the implementabf the evaluation will be introduced and
explained. One of the most basic resources wlada web hosting service. As the Delphi
survey was executed online before, the researcudd ase the same web hosting service again.
Nonetheless, another hosting service was choséwdareasons. First, from the Delphi survey
results (Post-Delphi survey), the bandwidth of wetver that the researcher could access in the
University was too narrow. Second, it would be aufds duty to maintain the site after the
graduation of the researcher in his PhD programasethis research project would end.
ibiblio.org (ibiblio.org 2003a) was chosen as tlosth ibiblio.org was 'a conservancy of freely
available information, including software, musitetature, art, history, science, politics, and
cultural studies.' (ibiblio.org 2003b) There wereaverage three million information requests
per day and the site was well managed. Also,itbal&l not just provided its contributors with
basic web hosting service, services such as welerseide scripts and database were also
available. Tools such as PHP and MySQL were fotmde indispensable in order to

accomplish the task.

From the description above, ibiblio.org seemedttthé needs of this research. Nevertheless,
the question asked from the reverse direction thigl research satisfy the requirement of
becoming a collection of the site?' also needdxmkbtoonsidered. One of the aims of the site was
to 'create, expand, improve, publish, and distalresearch on the open source communities’
(ibiblio.org 2003b). This research thus matched tgoal. Another requirement was
non-commercial. This project also did not generatg revenue and thus satisfied this
condition. The researcher hence applied to tleeasitl was successfully granted the status of a

contributor.
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For presenting the Delphi results as a checkliatuation, Wiki was employed. Recalling that
a Wiki is 'a freely expandable collection of inteked Web "pages”, a hypertext system for
storing and modifying information - a database, eheach page is easily editable by any user
with a forms-capable Web browser client’' (Leuf &f@ingham 2001, p. 14). It was chosen as

Wiki is strong in its hyperlink functionalities amdlows inputs from users.

There were many implementations of Wiki availabteay be close or more than a hundred
(Wiki Engines 2003)). WakkaWiki (Mans 2003) wa®sén in this case as it provided several
important features, namely comment area and acoegsol. From the Delphi survey results,
Wiki was voted as the most controversial tool. Tégson may be due to its chaotic nature of
Wiki (anyone can change anything). By having aasgfe comment area and access control,
more control could be gained while users couldigiile their opinion. This was important, as
the PhD programme required the author to produiggnat work. If others could 'contribute’
directly to the Wiki online, it would be difficuto prove that the work was original. Therefore,
commenting was chosen to be the feedback mecharasimey than the standard Wiki practice

of allowing anyone to change anything.

In the implementation of the modified weighed sceltecklist, the method of tailor-made
programming using PHP and MySQL was chosen asctiesklist presentation was seldom
found in other places. The tailor-made method ¢@ive the researcher total control on the

design of the presentation of the checklist ang this method was chosen.

Tools selected for the implementation was introduoehis section together with the rationale

of the choices. The actual implementation willdoesented in the next section.
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8.3.2  Evaluation Model Implemented with the Chosen  Tools

After the introduction of tools employed, the implentation of the presentations of the
evaluation will be showed in this section. The liempentation should be up and running at
http://www.ibiblio.org/fosphost/wakka/EvaluateFOS#4H and the reader is encouraged to
browse it online. The site map of the implementais illustrated in Figure 8-1. The section
that was implemented by Wiki contained mostly tesuits from the Delphi survey and it was
divided into four sections, namely 'What is a Fog#n Source Hosting (FOSPHost) Site?’,
‘Common Objectives and Possible Benefits of Usikr@&PHost Site’, 'Preferred Attributes of
a FOSPHost Site' and 'Controversial Issues of F@SPSHites'. Issues on infrastructure and
non-infrastructure sites also were included in Wikder '‘Controversial Issues of FOSPHost
Sites'. On the other hand, the weighed checklas implemented by PHP and MySQL. A
comparison table was also implemented for thosedidthaot want to go through the process of
assigning weights on different features. Relevitamhs in both sections were linked by
hyperlinks. Hyperlinks were also built to link &eents in Wiki to the results from Delphi

survey so that readers could discover the originkese statements in their contexts.

From the site map (Figure 8-1), the front page di\dbntained introductory information and
links to six other sections (Figure 8-2). The idé&OSPHost was explained in the page 'What
is a Free/Open Source Hosting (FOSPHost) Site® cldssification of external hosting and
self-hosting sites was also introduced and advastégy each type of sites were also stated.
References to results of Delphi survey were madmuth the (Q?.?) links (Figure 8-3). The
next section, '‘Common Objectives and Possible Bisnef Using a FOSPHost Site', was
designed to convey a realistic expectation to aFd&t site. The content was mainly made up

of statements from question 1 (objectives) and tipe$ (benefits) from the Delphi survey.
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Evaluation of FOSPHost Sites : EvaluateFOSPHost

EvaluateFOSPHost @ Pagelndex @ RecentChanges @@ RecentlyCommented @ UserSettings @ You are AdMin

Welcome to Evaluation of Free/Open Source Hosting (FOSPHost) Sites
On this site, you can find
« Checklists for different attributes of FOSPHost Sites

« & comparison table of features and policies of external hosting sites
+ A0 feature evaluation of external hosting sites sites based on user-defined criteria

Comments are welcomed!! You can type them in on any page you like, Just select the link "[Display
comments/form]" at the bottom of a page.

You may also find some links like this (Q7.7). These are references to the original answers a survey on important
attributes of FOSPHost sites, which are the basis of this evaluation.

Please select one of the following to begin:

What is a Free/Open Source Hosting (FOSPHost) Site?

Common Objectives and Possible Benefits of Using a FOSPHost Site

Preferred Attributes of a FOSPHost Site

Controversial Issues of FOSPHost Sites

Comparison of FOSPHost Sites Available for Hosting Projects Externally from Project Owners

Features Evaluation of FOSPHost Sites swailable for Hosting Projects Externally from Project Owners based on
User-defined Criteria

About this Evaluation

This evaluation is the result of my PhD research on "Construction of an Evaluation Model for Free/Open Source
Project Hosting (FOSPHost) sites". The source of data came from a Delphi survey and a detail investigation on
different external hosting sites.

Crne of the strength of Wiki is that users can change the content directly. Unfortunately, this function will be turn
off before the examination process of my dissertation is completed. The reason is that a dissertation is supposed
to be the original work of the author and direct updating of content makes it difficult to distinguish between
original or contributed work (It is, of course, possible to distinguish as Wiki has versioning capability, but difficult).
This function will be activated after the examination.

If yvou have any opinion not on the content, but the design and management of this evaluation, you can either post
it at the forum, make a comment on this page "[Display comments/form]" at the bottom of this page, or email to
fosphost@ibiblio.org.

License

Since the data collected by the Delphi survey is released under CpenContent License (a local copy can be found
here), the wiki content is released under the same license too.

The content in the comparison of FOSPHost sites Available for hosting projects externally from project owners is
released in the public domain.

The software that drives the Delphi survey, comparison table and features evaluation is GPLed, It will be available
SO0,

How to use this Wiki or Wakka Thing

The original Wiki site that explains the concept behind Wiki
There are many Implementations of Wiki and you are now using Wakkawiki

You can find the specific WakkaFormatting page for details formatting rule for this implementation of Wiki
This Is a 5andBox that is setup for testing!!

Useful pages: CrphanedPages, WantedPages, TextSearch.

There is no comment on this page. [Qisplay comments/form]
Edit this page :: 2003-12-28 22:41 .53 E@M ;. You are the owner of this page. :: Edit ACLs . Referrers . Search:

Figure 8-2 Front Page of Wiki
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Evaluation of FOSPHost Sites : FOSPHost

EvaluateFOSPHost ¢ Pagelndex @ RecentChanges @ RecentlyCommented @ UserSettings @ You are adMin

What is a FOSPHost site?

& Free/Open Source Project Hosting (FOSPHost) site the infrastructure that supports and co-ordinates the
development of Free/Open Source software projects on the Intermet. One of the most famous example s
SourceForge, Mevertheless, it can be as simple as a mailing list and a FTF server to download the components of
the project.

External Hosting and Self-hosting

FOSPHost sites can also be classified as external hosting and self-hosting. The distinction between the two is the
amount of control the users of the FOSPHost site hava.

« Self-hosting sites - the users can adjust the internal configuration of the services provided
« External hosting sites - a fiked set of services is provided with a common configuration.

Advantages for External Hosting Sites
+ More reliable than individually hosted servers (06.13)
+ Tools with better quality than individually hosted sites (Q6.22)
+ Decrease the startup cost of hosting an Free/Open Source Software (If the service is low cost or free) (D6.13)
+ Decrease the workload comparing to administrating a FOSPHost site individually (Q6.5)
Advantages for Self-hosting Sites

+ Have control on the choice of tools hosted on-site and their configurations (Q7.10)

Further classification for External Hosting Sites - Infrastructure and MNon-infrastructure

Back to Evaluation of FOSPHost Sites

There 15 no comment on this page. [Display comments/form]
Edit this page ;: 2003-12-27 01:11:32 E@M ;: You are the owner of this page. :: Edit ACLs . Referrers :: Search:

Figure 8-3 What is a FOSPHost Site?

The next section, 'Preferred Attributes of a FOS&I&ite’, was made up of the agreed answers
from the Delphi survey. As analyzed in sub-sect8.4, the agreed answers could be
categorised using the software evaluation clasdibo, namely intrinsic, utility, usability and
context. This system was adopted and four correfipg sub-sections were thus created
(Figure 8-4). In the intrinsic sub-section, preder attributes related to the administration of a
FOSPHost site were listed. These attributes weaelyn contributed from the results of
question 12 of the Delphi survey. In the utilitybssection, tools voted as important from
question 2 of the Delphi survey were listed (Fig8¢B). They were linked directly to the
comparison of FOSPHost sites implemented by PHRVWEL so that the user could lookup
how these features were implemented at each dethsites tabulated. The next sub-section
was usability, where important usability factors &adFOSPHost site were listed. Most of these

factors were obtained from answers to questionthebDelphi survey. For the last sub-section,
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iIssues on context, culture and work practices werted (Figure 8-6). Most of the content
was obtained from the answers of question 3 of miedprvey, which was a question asked

exactly on these issues.

Evaluation of FOSPHost Sites : PreferredAttributes

EvaluateFOSPHost @ Pagelndex :: RecentChanges @ RecentlyCommented @ UserSettings ;@ You are AdMin

Preferred Attributes of a FOSPHost Site
¢ Intrinsic
o Utilit

+ Usability
+ Context

Also see Controversial Issues of 2 FOSPHost Site

Back to Evaluation of FOSPHost Sites

There is no comment on this page. [Display comments/form]
Edit this page @ 2003-12-05 02:09:41 M : You are the owner of this page. ©: Edit ACLs :: Referrers :; Search:

Figure 8-4 Preferred Attributes of a FOSPHost Site

Evaluation of FOSPHost Sites : Utility

EvaluateFOSPHost ¢ Pagelndex ) RecentChanges @ RecentlyCommented 1 UserSettings @ You are AdMin

Preferred Attributes - Utility

Utility referes to the functionalities of the software (Grudin 1992, Five most important tools of a FOSPHost are listed
below

+ Source Code Repository (Q2.1)

+ Malling List (Q2.2)

« WIAW Server (02,5)

+ Tracking System (Q2.4)

+ Security Measures (e.g. $SH) (Q2.11)

Comparison table of the above features on external hosting sites

Back to Preferred Attributes of a FOSPHosE Site
Back to Evaluation of FOSPHost Sites

Grudin, 11992, 'Utility and usability: research issues and development contexts', Interacting with Computers, vol. 4,
no, 2, pp. 209-17.

There is no comment on this page. [Lisplay cormments/form]
Edit this page :: 2003-12-27 01:39:41 ETM :: You are the owner of this page. :: Edit ACLs :: Referrers :; Search:

Figure 8-5 Preferred Attributes - Utility
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Evaluation of FOSPHost Sites : Context

EvaluateFOSPHost 1 Pagelndex © RecentChanges @ RecentlyCommented 0 UserSettings @ You are adMin

Preferred Attributes - Context

The context of FOSPHost includes specifics of users, tasks and socio-organisational environments (Bevan 1995,
The concerns listed below relate mostly to recommended work practices and culture of a community developed
around a FOSPHost site. Be awared these are not just expectation towards a community, you should expect
yvourself to be judged by similar standard if yvou joined the community,

e Flexibility towards volunteers (Q3.17)

¢ Fun, good spirit and hope (Q3.37)

¢ Listening to others (Q3.16)

« Openness in attitude, procedures and policies, no hidden agenda (Q3.2, 03.21)
¢ Fair to all efforts (Q12.5)

¢ Tolerance, respect and patience (Q3.13)

« Sense of responsibility (Q3.1)

Also see Controversial Issues in a FOSPHost Site

Back to Preferred Attributes of a FOSPHost Site
Back to Evaluation of FOSPHost Sites

Bevan, M 1995, 'Usabllity Is Quality of Use', paper presented to Proceedings of the 6th International Conference on
Hurman Computer Interaction, Yokohama, viewed 11 Feb 2003,
<http:/fwww. usability. serco. com/papers/heistd9s. pdf=,

There is no comment on this page. [Display comments/form]
Edit this page :: 2004-01-05 20:29:25 ETM . You are the owner of this page. :: Edit ACLs :: Referrers : Search:

Figure 8-6 Preferred Attributes - Context

The last section on Wiki was 'Controversial IssoieSOSPHost Sites'. Four sub-sections were
created, namely 'Infrastructure and Non-InfrastriieBites', 'We love freedom, but how far can
it go?', 'What characteristics are admirable inrg@wode?' and 'Other Controversial Issues'
(Figure 8-7). Except for the sub-section 'Infrasture and Non-Infrastructure Sites', which
was based on the classification and analysis fioendetailed investigation, the other three
sub-sections were based on the results from th@hbeaurvey. From the analysis of
controversial answers, the answers were categarisetbur groups, namely 'We love freedom,
but how far can it go?', 'What characteristicsaatmirable in source code?’, 'What is a worthy
motivation?' and 'Important but not urgent tasksévertheless, as the different issues within
the sub-sections were presented mostly in poimtiormat, it was difficult to explain issues in
‘What is a worthy motivation?', which required detxplanation. In order to solve this
problem, three groups were formed rather than (mamely 'We love freedom, but how far can
it go?' (Figure 8-8), 'What characteristics are adbbe in source code?' and 'Other

Controversial Issues'. Similar to preferred atit@s, relevant statements were linked to Delphi
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survey and the comparison of FOSPHost sites impleadeby PHP and MySQL as

references to users.

Evaluation of FOSPHost Sites : Controversiallssues
EvaluateFOSPHost @ Pagelndex @ RecentChanges @@ RecentlyCommented :: UserSettings @ You are &dMin

Controversial Issues of a FOSPHost Site

Infrastructure and Mon-Infrastructure Sites

We love freedom, but how far can it go?

What characteristics are admirable in source code?
Other Controversial Issues

Also see Preferred Attributes of a FOSPHost Site

Back to Evaluation of FOSPHost Sites

There is no comment on this page. [Display comments/form]
Edit this page :: 2003-12-05 02:10.04 g . You are the owner of this page. :: Edit ACLs :: Referrers :: Search:

Figure 8-7 Controversial Issues of a FOSPHost Site

Evaluation of FOSPHost Sites : FreedomvsControl
EvalugteFOSPHost 0 Pagelndex @ RecentChanges @ RecentlvCommented 0 UserSettings @ You are AdMin

We love freedom, but how far can it go?

Freedom
s Give users as much freedom as possible to do anything (03.9)
e Avoid force, promote tolerance, respect and patience (Q3.25, 03.13)
¢ Embrace heterogeneity, do not promote any standard practice (03,18, 03.19)

Control
e Problems with freedom — getting flame, extra 'collaboration' with unwanted parties (05,21, 0O7.4)
¢ Use private or semi-private developer groups to reduce unwanted collaboration' (Q12.14)
* Reinforce explicit development roles (03.4)
e Low cost in setting up will encourage forking, unserious, unready or similar projects (Q7.5, Q7.8, 7.7, Q7.6)
¢ Firmness in decision making (03.23)
¢ Promote successful projects as examples for learning (032.19)

Back to Controversial Issues of a FOSPHost Site
Back to Evaluation of FOSPHost Sites

There is no comment on this page. [Display comments/form]
Edit this page :; 2003-12-28 04:23.55 gum . You are the owner of this page. :: Edit ACLs :; Referrers :: Search:

Figure 8-8 We love freedom, but how far can it go?

After the detail description of the Wiki implemetten, the implementation of the weighed
checklist by PHP and MySQL will be explained. Té&ere two major components in this
implementation, the comparison table and the weigh&luation. The comparison table will

be introduced first.
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The comparison table implemented was simply a denaéion of the comparison tables in
chapter 7 with additional functionalities. Thenite showed on the table were arranged into
different groups, namely 'General Information'pjBct Tools - Tools for Public/Developers’,
'Project Tools - Tools for Project AdministratotBersonal Tools for Developers', ‘Community
Tools', 'Others', which were the same as the gngupi chapter 7. A complete table was
available on site in static html format. This ®dowever, was quite huge and users might just
want a portion of the whole table. Options werailable for them to generate a table with
specified feature groups and sites (Figure 8-%terAhe table was generated, in case the user
wanted further adjustment, one could modify onletsee on the same page and re-generate the

table (Figure 8-10 & Figure 8-11).

Comparison of Free/Open Source Project Hosting
(FOSPHost) Sites Available for Hosting Projects Externally
from Project Owners

Welcome to thiz comparizon, you can either go to
Omne gigantic included evel ing static html comparsion table
Or

Generate your own table

Items to Compare Feature Groups

7 Asynchroiy " General Information

7 BerliOSs [~ Project Tools - Tools for Public/Developers
I~ freepository I~ Project Tools - Tools for Project Administrators
I~ GBorg I~ Personal Tools for Developers

I~ GForge I~ Community Tools

™ icculus.org I~ Others

" Savannah

[T SEUL

[T SourceForge

I~ SunSITE.dk

Generate Table | Clear |

Or

‘ d] Go Back to Evaluation of FOSPHost Sites

Figure 8-9 Opinions for Generating Customised Compason Table
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Comparison of Free/Open Source Project Hosting
(FOSPHost) Sites Available for Hosting Projects Externally

from Project Owners

Disclaimer: All the data from this table was obtained from Freely/Openly/Publicly available sources (e.g. browsing the sites, reading

the source code). None of the data was received by the author on a confidential basis.

Others
licculus. org |SourceForge
Software for Web Tust a few HTML pages SourceForge

Interface of FOSPHost

Licenze of Web Interface |[Probably no need for a license

GPL (but download files not
found and no CVS)

Development " .
Methodology Probably no need for a "Methodology' Closed Source
License Requirement for Free/Open Source projects Free/Open Source Projects
Project Hosted P proj P 4
Data Pregervation - confributors
Copyright own the code but it will cannot
be deleted from the site
Advertisement |
Legal and Language
Related

i . Flexible and informal to meet the need of individual developers, no
112; ilgﬂlstgl (I:;JH'STSItt)ilif‘fferent restrictive infrastructure such as 'Role Management', elifist &
- |zelective on projects to form a smaller community where individual

fype of sites) Eneeds can be cared for

Donation ﬁlt[gtslf e(fig:)l:?(;ns go to developers' needs (e.g. new video card,

Miscellaneous | i

Additional Services from Part of OSDN (Open Source
isites in the same Development Network) with
|organisation Slashdot, NewsForge, etc
Modify This Table

Items to Compare Feature Groups

™ Asynchrony ™ General Information

7 BeriOS " Project Tools - Tools for Public/Developers

" freepository " Project Tools - Tools for Project Administrators

" GBorg " Personal Tools for Developers

" GTForge 7 Community Tools

M icculus. org ¥ Others

" Savannah

M SEUL

 SourceForge

7 SunSITE.dk

Generate Table | Clear |

Figure 8-10 Example of Customised Comparison Tabl&enerated (1)
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Note:

1. DIY stands for 'Doing It Yourself’. A number of hosts allow users to run CGI scripts and access databases. Therefore, some
services (e.g Wilki) that are not immediately available can be setup by the users themselves.

2. www.gforge. org actually only hosts one project - GForge itself (so please do not go there and ask for hosting). Nevertheless, a
good number of FOSPHost sites are employing GForge at the moment (see List of GForge sites). Therefore, by comparing
'GForge' with other sites, the comparison can roughly cover the sites that employ GForge (Each individual site has the choice
of enabling/providing each of the service/functionality listed above, but it should be safe to assume most of the
service/functionality enabled/provided will be similar.) The number of members and projects on www.gforge.org are thus
irrelevant as they carry a different meaning comparing to other sites.

Criteria for candidate selection:

1. Available to host new projects (so WebFrame is not included).
2. I can only read English and Chinese so site such as TuxFamily.org cannot be evaluated. Sorry.

Technically, GF orge violate rule no. 1, as it iz not available for new projects. Nonetheless, as explained above, 'GForge’ actually
represents the sites that employ GForge (see List of GForge sites) and a number of these sites do accept new projects. Therefore, it
iz included in this comparison.

A number of possible candidates (e.g. ibiblio and Tigriz. org) did not respond to the invitations to be compared on this table and
thus they are not included. The next possible candidate may be Novell Forge, but it will take some time.

Credits:

+ Roger Dingledine
+ Ryan Gordon

+ John Minnihan

+ Christian Reiniger
+ Chris Ryan

You can also express your opinion at the dizscussion forum.

This comparizon is done by Haggen So and the data of the comparison is released into the public domain. The PHP scripts that
drive the site can also be shared under GPL.

BE Evaluate sites based on criteria defined by vou

| d] Go Back to Evaluation of FOSPHost Sites

| d] Go Back to the First Page of the Site

Figure 8-11 Example of Customised Comparison Tabl&enerated (2)

After the explanation of the implementation of ttanparison table, detail description of the

weighed checklist can be found below. There werreet steps involved in using the checklist.

In the first step, the user was asked to specifichvfeature groups should be included for
evaluation. This groups were the same as the grgup the comparison table. Users were
also asked to define several features classeshwiece the weights to be used. The default
included three classes, indispensable, importashnére to have. Different colours could also

be assigned to each of the classes (Figure 8-12).
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Evaluation of Free/Open Source Project Hosting
(FOSPHost) Sites Available for Hosting Projects Externally
from Project Owners based on User-defined Criteria

Welcome to this evaluation. The process of this evaluation should be reasonably obvious. Nevertheless, rather than explaining
everything in details, you can fry this evaluation out by choosing different configurations and options and gradually approach your
desired result.

Pleaze choose from the following feature groups
I Project Tools - Tools for Public/Developers includes:
Standardized Format for General Information, Free Format HTML Project Pages, Project Role Assignment, Project News,
Download Service, Document Management, Statistics, Source Code Repository, Mailing List, Tracker, IRC, Forum, Wik,
sSurvey
" Project Tools - Tools for Project Administrators includes:
Management for "Tools for Public/Developers', Ask for Help (Recruitment), Activity History, Web Server-Side Scripts,
Database, Shell, Compile Farm, Export, Virtual Hosting, Uploading, Security
I Personal Tools for Developers includes:
Web Space to Host Personal Information
I Project Tools - Tools for Project Adminisirators includes:
Backup
' Personal Tools for Developers includes:
Skill and Experience, Tracker/Forum/File Monitoring, Projects Involved, Assigned/Submitted Izsues from Trackers, Survey,
‘Webmail, Diary, Bookmark, Money Earned, Rating
" Commumity Tools includes:

Access, Search Project, Project Listing at Front Page, Classification, Search People, Project Help Wanted, Latest News, Get
Support

Customisation of feature classes

Indispensabl {Impaortant Nice 1o have

" None  None " None « None & None & None * None
CRed CRed CRed CRed C Red C Red CRed

« o o e « « «

 Blue  Blue “ Blue  Blue  Blue  Blue  Blue

I I s el s I e

@ Fuchgia CFuchgia CFuchsia CFuchsia ©Fuchsia Fuchsia © Fuchsia
« « o o « « «

s s s el s s s

Generate Evaluation Form | Clear |

‘ d] Go Back to Evaluation of FOSPHost Sites

Figure 8-12 Step 1 of Weighed Checklist

After choosing these options, an evaluation forns gwenerated and it was the second step of
employing the checklist. In the evaluation forrngeated, the users could indicate the
importance of each feature in the feature groupse by assigning it to an appropriate feature

class. The user could also choose the sites itachealed in the evaluation (Figure 8-13).
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After the user had assigned the importance ofdhtifes to the feature classes, the scores of
each of the sites selected were calculated anemiex$in the result page, which was the third
and final step. The calculation of the score has 1 was awarded for a presence of the feature
and 0 for none. The score for each feature classoalculated individually. Finally, the sites
were ranked according to the score of the most itapbfeature class and then the classes
followed. An exception was given to features tremjuired DIY. Recalling DIY meant that
users of a FOSPHost site could install a certaoh ém their own accord. DIY could be a
nuisance or an advantage, depending on the neetti@attitude of the user. Therefore, it was
designed so that the user of the checklist coubdbsh to award a DIY item a score from O to 2

to account for this variation (Figure 8-14 & Figug€l5).

From the screen captures (Figure 8-12, Figure 8idyre 8-14 & Figure 8-15), one may

notice that a different name, 'Evaluation of Frge#@ Source Project Hosting (FOSPHost)
Sites Available for Hosting Projects ExternallyrfrdProject Owners based on User-defined
Criteria’, was given to the title of the web pagéthe weighed checklist rather than variations
of the phrase 'weighed checklist'. This was danbesause it was too complicated to explain
what was a modified weighed checklist and why w@slémented. Alternatively, the user was

encouraged to iterate through the three steps difie®s to generate the desired result rather

than presenting an explicit explanation in details.
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Evaluation of Free/Open Source Project Hosting
(FOSPHost) Sites Available for Hosting Projects Externally
from Project Owners based on User-defined Criteria

Great!! Now you have generated an evaluation form for yourself. If vou want to adjust the form, please go back. Otherwise, filling
the criteria and options and the system will sort the rest out.

Personal Tools for Developers
_ Important Nice to have
Web Space to Host Personal Information ® o o Ml
Skill and Experience o o o ﬂl
Tracker/Forum/File Monitoring o o o ﬂl
Projects Involved e o o ﬂl
Assigned/Submitted Issues from Trackers o o o M
Survey @ c c  Clear |
‘Webmail c & o ﬂl
Diary s s sl ﬂl
Bookmark o o o ﬂl
Money Earned e o @ ﬂl
Rating s s sl ﬂl

Additional Options
Items to Compare
Asgynchrony
BerlioS
freepository
GBorg
GForge
icculus.org
Savannah
SEUL
SourceForge
¥ SunSITE.dk
DIY1|1.25 =
Show Match # By Colour # By a Tick
Evaluate! | Clear Al |
Note:

R

U |

aRa

1. DIY stands for 'Doing It Yourself. A number of hosts allow users to run CGI scripts and access databases. Therefore, some
services (e.g Wiki) that are not immediately available can be setup by the users themselves. In the evaluation, a score of 1 will
be awarded to a feature present and 0 to absent. DIY is regarded as a grey area and it is up to you to give a value.

| ﬁj Go Back to Last Page to re-generate this form

| !j Go Back to Evaluation of FOSPHost Sites

Figure 8-13 Step 2 of Weighed Checklist
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Evaluation of Free/Open Source Project Hosting
(FOSPHost) Sites Available for Hosting Projects Externally
from Project Owners based on User-defined Criteria

250

Great!! Now you have generated an evaluation form for yourself. If vou want to adjust the form, please go back. Otherwise, filling
the criteria and options and the system will sort the rest out.

Personal Tools for Developers
| |icculus. org GForge 2 BerliOS SunSITE.dk [SEUL Asgynchrony
‘Web Space to Host
Skill and Experience DIY 1 Yes Yes No No Yes
Trac!(er/lFo ile DIY 1 Yes Yes No No Unknown
Monitoring =
Projects Involved DIY 1 Yes Yes No No Yes
Assigned/Submifted DIY 1 Yes Yes No No Unknown
Issues from Trackers =
Survey Idispensable DIV Yes  Ye o o
Webmail Tmportant Yes ~ Redirect  Redirect ~ DIY 1 - DIY 1  Redirect
Diary DIY 1 Yes Yes No No No
Bookmark DIY 1 Yes Yes No No No
Money Earned Nice to have |[DIY 1 ¥ [No No No No Yes v
Rating No Yes Yes No No Yes
Final Score
icculus. org GForge 2 BelliOs SunSITE.dk [SEUL Asynchromy
Indispensable |Indispensable Indispensable Enchspensable glchspensable Indispensable
2.25 1 1 0
mportant 1  |[fmporfant1 [fmportant1 |[rpottant [mportant o o tant1
) ) ) 1.25 1.25 )
Nice to have [Nice to have [Nice to have . : Nice to have
Nice to have |Nice to have
1.25 0 0 0 0

Make sure that you also refer to the general information and policies of each items. It can be found here.

Note:

1. DIY stands for 'Doing It Yourself'. A number of hosts allow users to run CG1 scripts and access databases. Therefore, some
gervices (e.g Wiki) that are not immediately available can be zefup by the users themselves.

2.

www.gforge. org actually only hosts one project - GForge itself (so please do not go there and ask for hosting). Nevertheless, a

good number of FOSPHost sites are employing GForge at the moment (see List of GForge sites). Therefore, by comparing

'GForge' with other sites, the comparison can roughly cover the sites that employ GForge (Each individual site has the choice
of enabling/providing each of the service/functionality listed above, but it should be safe to assume most of the
service/functionality enabled/provided will be similar.) The number of members and projects on www.gforge. org are thus
irrelevant as they carry a different meaning comparing to other sites.

Criteria for candidate selection:

1. Available to host new projects (so WebFrame is not included).
2. I can only read English and Chinese so site such as TuxFamily.org cannot be evaluated. Sorry.

Technicalty, GForge violate rule no. 1, as it is not available for new projects. Nonetheless, as explained above, 'GForge' actualty

represents the sites that employ GForge (see List of GForge sites) and a number of these sites do accept new projects. Therefore, it
iz included in this comparizon.
A number of possible candidates (e.g. ibiblio and Tigris.org) did not respond to the invitations to be compared on this table and
thus they are not included. The next possible candidate may be Novell Forge, but it will take some time.

Figure 8-14 Step 3 of Weighed Checklist (1)
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Credits:

+ Roger Dingledine
+ Ryan Gordon

+ John Minnihan

+ Christian Reiniger
+ Chris Ryan

You can also express your opinion at the dizcussion forum.

This comparison is done by Haggen So and the data of the comparison is released into the public domain. The PHP scripts that
drive the site can also be shared under GPL.

| 4‘] Go Back to Change the Criteria

| d] Go Back to Evaluation Form Generation

#  Obtain a comparigon table of the siteg

| d] Go Back to Evaluation of FOSPHost Sites

| d] Go Back to the First Page of the Site

Figure 8-15 Step 3 of Weighed Checklist (2)

In this section, the implementation of the evalatnodel was explained and screen captures
were showed. Two different types of tools were leiygd in the implementation, namely Wiki

and PHP with MySQL and the content of the dataectdld was presented.

8.4 Discussion of the Evaluation Model

After the description of the implementation of #healuation model, the quality of the model
itself can be evaluated also. A suitable evalugbiesentation format was chosen based on the
nature of the results of the Delphi survey anddbtailed investigation of external hosting
FOSPHost sites. Recalling that the main focusefdetailed investigation was selected to be
on the features of the FOSPHost sites to accommadtiat expectations of both Free/Open
Source developers and new comers. The weighedl@dighen could be a helpful tool for sites
comparison based on features offered. Hyperlinksewalso used extensively to related
relevant pieces of information all the way backtheir origins upon the empirical results
collected. The system also accepted commentstiierasers of the evaluation. Therefore, it
can be regarded that the original specificationtr@& evaluation model was successfully

implemented.



Chapter 8 Construction of Evaluation Model 252

Nevertheless, further examination can be perforrfedfurther improvement. Several
limitations could actually be found. As stated aoit would be difficult to present the
quantitative results obtained from the Delphi syriagether with the qualitative presentation.
Moreover, while benefited from the breadth of tesuits collected from the Delphi survey, the
arguments in the preferred attributes in the sulics®s on intrinsic, usability and context

would certain be strengthened if more in-depth dats available.

Within the constraints of the present researchiamge, these limitations would be difficult to
eliminate. Nonetheless, in terms of presentingntjtaive ratings to qualitative statements,
modification of the Wiki engine may be requiredhelspecific implementation of Wiki engine
chosen for the implementation of the evaluation, kis&Viki, was a lightweight
implementation in terms of the amount of sourceecoded. The decision to choose a
lightweight implementation was done intentionallyteat alteration to the code could be done
more easily. Furthermore, the edit page functibrthe Wiki will be activated after the
completion of the examination process of this dissen. Hopefully, more opinion could be
collected to suggest directions for further in-theqgsearch in the area of FOSPHost. In short,
by taking the advantage of Free/Open Source, imceocode and in concept, the site was
designed for growth and thus the limitations statedve can be more readily overcome in the

future.

8.5 Summary of Chapter Eight

In this chapter, the construction process of thal foroduct of the research, an evaluation model
for FOSPHost sites, was presented. The chapteedtay reviewing the nature of the results
obtained from the Delphi survey and the detailagtgtigation of external hosting FOSPHost
sites. Qualitative presentation and modified wedjlthecklist presentation were chosen

correspondingly and a detail specification was sledi Tools were chosen accordingly and the
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specification was successfully implemented. Tholightations to the implementation

were found, promising methods of improvement weiggested.

In the next chapter, the overall quality of theuteand the evaluation model will be discussed.
Afurther interpretation of the implication of thesults together with other supportive literature

will be presented.



Chapter 9

Discussion of Results
9.1 Introduction

In this chapter, the overall quality of the findengnd the evaluation model presented on the
web will be examined. Implications arise from thsults will be explored. These implications

will be connected to the wider discussion of theedf©Open Source phenomenon.

9.2 Discussions and Limitations of this research

In this project, results from the Delphi survey dhd detailed investigation were presented in
an evaluation web site constructed to the evalogiresentation chosen. The rough estimate of
the responds from the Free/Open Source commuiiede obtained by a google search on
‘www.ibiblio.org/fosphost/. About 50 entries weagtained on 30 August 2005 (A few of the
50 entries obtained was the related to the attiioks indecent spam on Wiki, so the actually
number should be lower). Many of the web pagdbkensearch result were Free/Open Source
related sites or mailing lists concerning the tapfi¢cOSPHost. Most of them prefer the table
format rather than the evaluation format (For exi@mp good number of links referred to
‘http://www.ibiblio.org/fosphost/exhost.htm’, whigh the all-in-one comparison table). The
content of the Wiki was also less discussed. Magoeven in the table format, the utility
aspect was the more popular. One of the siteditliad to the evaluation, 'Loads of Linux

Links' (Willard & Irwin 2005), picked the link tche comparison of 'Project Tools - Tools for
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Public/Developers' and 'Project Tools - Tools forj€ct Administrators' only. Moreover, a
leader from the communities, Karl Fogel, who i®ader developer of CVS and Subversion,
and also wrote an important book on version congydtems and the co-ordination of
Free/Open Source project (Fogel 1999), also lgfaak you note on the evaluation site forum.
A former version of this dissertation was emailedhitm on his request. It is possible that some

of the result in this dissertation will be includedhe coming edition of his book.

The estimate obtained above thus supports the assumthat the Free/Open Source
communities would prefer a detailed investigatitirwas also no surprise that the communities
prefer the utility aspect of the comparison. Thaleation mechanism was also not preferred.
Three other aspects, namely intrinsic, usability eontext, are built from the result Delphi and
the content were relatively thin. By employing alfpthi survey using the flexible model of
individual participation to a Free/Open Source camity as a basis of the initial questionnaire,
a broader range of data could be collected butlémth for each of the answer collected was
less. A similar situation occurred in the detailedestigation of external hosting sites. The
basic sources of data were the presentation afitbe on the Internet, on site documentation
and the source code of the site. It was diffituiteach a more solid conclusion on the nature of
infrastructure and non-infrastructure sites asrét®nale of the design of these sites seldom
was explicitly stated in the sources of data ingastd. Comments from some site
administrators from the confirmation process of twmparison tables were found to be
invaluable in understanding their rationale andstbonducting interviews may be a promising
direction to obtain such data. Nevertheless, dubké limitation of resources, the research had
to stop at this point. Therefore, the evaluatiordei, which was built on the data collected,
covered a broad range of topics. It would be déérto cover each topic in depth, but it was
again the limitation of this study. This shortcoguidefinitely decreases usefulness of this

evaluation to the user.
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Another limitation is that the presentation alsaldanot sufficiently represent the quantitative
data collected during the Delphi survey. It cooddimproved by modifying the source code of
WakkaWiki but again this is another area for furttesearch. Moreover, only the developers
were the focus of the model of individual parti¢ipa to a Free/Open Source community and

views from other stakeholders may not be collected.

As a summary, the research probably fulfilled tigioal purpose as an exploratory research.
Under this purpose, in-depth investigation wasthetpriority and therefore one of the obvious
limitations was the depth of the study. Nonetrglése results of this research probably have

open ways to further studies.

9.3 Implications of the Findings — Free/Open Source as a Different

Paradigm

In this section, the results obtained will be fertinterpreted and related to literature and the
Free/Open Source phenomenon itself. The propasitib Free/Open Source software
development process as a radically different mettmdparing with conventional software
engineering process (the Bazaar model) will be exadh The results of this examination will
then shed light on how the Free/Open Source phemomeould be investigated and

understood.

At the commencement of this dissertation, the mfaasing the metaphor of the Cathedral and
the Bazaar (Raymond 2000b) to demonstrate thereliftes between the traditional software
engineering approach and the Free/Open Sourceaseftievelopment process was introduced.
What does the results of the Delphi survey implytba nature of the Free/Open Source
software development process? Is it a radicaffedint process, or it is just a change in some

of the parameters in managing a software project?
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The examination of the question starts from theth@dral' metaphor. Johnson (1999)
suggested that the metaphor referred to the wéteréalel of software development process
(Royce 1970). This process starts from systemirempents, software requirements, analysis,
program design, coding, to testing and operatidBsveral assumptions seemed to be made.
The requirement of the system was assumed to aevedly stable with clear purposes. Or in
short, order was expected in whole process andnifeshing went wrong, for it to be pulled
back to order. As software development processeseddom linear, a number of modifications
were added to the waterfall model to incorporateative elements. Nevertheless, the basic

assumption of orderliness still remained.

Another aspect is that process is the focus ofiflvelopment and programmers are assumed to
be more or less obedient. They will still folloinetprocess prescribed. An example of such
view can be found in the Capability Maturity Modé@&VIM) (Software Engineering Institute
2003a). These models were established to impltovewality of software produced. Three
dimensions were recognized, namely, process, téogyand people, which would affect
guality. Process was chosen to be the key dimeiiBiate et al. 1995). Even in the model that
is probably closest to individual programmers, tRersonal Software Process (PSP)
(Humphrey 2000), the idea was to improve a progransperformance by adopting certain
disciplines. Variables such as time, size of cotiéten and defects were measured and fed
back to the programmers as well. The goal is forave the overall productivity. Factors on
work environment and psychology of programmers wals addressed in the People
Capability Maturity Model (P-CMM) (Curtis, Hefley &iller 1995) such as communication,
staffing, career development, managing performamcketeam building. Other materials have
also been written for managers to exploit thes¢ofacand maximise the motivations of

programmers (DeTienne, Smart & Jones 1995; Humph&97; Whitehead 2001). For
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example, from the book 'Managing Technical Peapitten by the founder and a fellow of

the Software Engineering Institute, Watts Humph(&997), much insightful advice on
managing programmers was given. Techniques suntcagnition, delegation, and feedback
of performances were discussed. Neverthelesfdtiem line seems to be to meet the target
with the limited resources that a programmer Rd®e process dimension is probably placed in

a high priority than the human dimension.

Referring to the discussion of the Free/Open Sosofsvare development process, a number
of academics also proposed different models optbeess (Aoki et al. 2001; Jorgensen 2001;
Nakakoji et al. 2002; Wu & Lin 2001). Some of teasodels even have similarities with the
waterfall model. On the other hand, Jones (2000 d difficulties in comparing conventional
software engineering with in Free/Open Source sofwdevelopment. He was originally
trying to investigate whether Brooks's law was growrong by the Free/Open Source software
development process. An obvious place to invelgtigas the schedules of software projects.
Then he found that the scheduling practices intth® processes were different and thus
difficult to use this method of comparison to dreenclusion on Brooks's law. An interviewee
in that article compared the flexibility in scheithglin Free/Open Source software development
with Michelangelo creating an artistic masterpie@®% of the participants in BCG Hacker
survey also agreed that programming was 'like caimgopoetry or music' (Lakhani et al.
2003). This confirms with one of the top agreeactices to be promoted — flexibility towards

volunteers (Q3.17).

Another difference could be that Free/Open Souesaid to be 'very different from corporate
monocultures' (Q3.18). As a Free/Open Source grrigeun openly, it is then more possible to
encounter unexpected voices and even accidentssidaring Linux, the Free/Open Source

project 'par excellence’, was named 'an accidestalution’ in a biography of Linus Torvalds
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(Torvalds & Diamond 2001). In fact, accidents argicipated and welcomed. Raymond
(2000b) explained that Free/Open Source softwarg beaused for purposes beyond its
original design. By communication with end-usets;h unexpected needs can be heard and
accommodated. Fogel (1999) explained in a sindkza under the name of evolution-centered
design. The essence of this design is flexibditgd comprehensibility so that the code-base can
be used and re-used to solve programs that oneat&yen expect. An example was that there
should not be an arbitrary length limit on an inpieam. Without such limit, a data structure
that holds text strings can be used to hold bigaaphic data instead. This approach in project
management is seldom heard in conventional softwaggneering practices. The process

dimension seems to take a lower priority.

As discussed above, in conventional software emging, the process dimension is more
important than the people dimension. Techniquemdtvate programmers were employed,
but the aim seems to be to maintain the processoréling to research on motivation in work
(Herzberg, Mausner & Snyderman 1959) and also Bpetirveys in the field of information
technology (Couger 1988), the nature of work (owdly called ‘work itself' in the surveys) was
the among the top motivators. If a programmer 8hwt even happy with the nature of the job
of computer programming, he or she is unlikely awdnthe motivation to pursuit excellence or
enjoy the challenge of an aggressive schedule stegydy Humphrey (1997). In contrast,
most participants of Free/Open Source projects Waned to be highly motivated due to the
love of programming. Lakhani et al. (2003) sue@@y84 developers on SourceForge and
found 60% of the participants agreed that 'With oree hour in the day, | would spend it
programming’. Another survey by found that 80%espondents participated in Free/Open
Source due to self-determination (Hars & Ou 20(lgexibility in management (Q3.17) may
also increase the possibility in creating a win-gitmation to achieve both the project goal and

personal goals of the developers. Keeping devedopappy is one of the recommended
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practices (Q3.37). This practice of flexibilitydhemphasis on motivation of developers was
again reflected from the non-infrastructure FOSRHwsn the detailed investigation. Again,
this is different from the traditional software @éapment situation mentioned above where the

bottom line seems to be to a programmer has megdrtject target with limited resources.

This difference in goal may cause different conseges to arise. Powell (2002) observed a
circumstance in the KDE project that the develogecked tasks that interested them and
'boring’ tasks were accumulating as the projeatg@n the other hand, motivation can also be
utilised to improve project efficiency. For exampCollab.Net is a company selling web-based
collaborative software development environments aathsulting services inspired by
Free/Open Source software development processeisiweb-based environment, different
permissions can be assigned (Collab.Net 2003bk dpplication of this permission feature is
about protecting intellectual property of the compaut another use of this feature is not to
make all source code immediately available intéynal employed developers. They had to
‘earn’ their right to access some of the source,catlich creates an extra motivation system
(Carpenter 2001). This is different from convenéb practice as process, rather than

motivation, is emphasized (Robbins 2002).

When the consideration of the purpose of a softywaogect becomes more diverse, how the
benefits a project is evaluated may also be chandeda discussion on project failure on

Advogato, higb said:

'I consider my mpEDIT project to be dead, but it gobe one chapter in somebody's book, was
used in a college course, and was picked up brigfithe NCSA. Along the way it helped people
learn programming. Even if it never got to be aeljcused tool, | count it as a measured success'.

(Advogato 2000c)
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The example may suggest a more comprehensive evasah of the benefits, rather than just
judging from the functionality and usability of sware. Indeed, from the results of the survey,

a number of different values of software are oladisuch as learning (Q3.6) and fun (Q3.37).

Other than qualitative arguments, there is quanédavidence from empirical data that some
Free/Open Source Software can evolve differentlgmfr conventional closed source
development in the laws of software evolution (86a@003). During the investigation of
these discrepancies, Scacchi suggested that Frere/Squrce software 'constitute a distinct
technological regime’ (Scacchi 2003, p. 25). Tdewstand the evolution process of Free/Open
Source software, alternative ontologies needectedtablished. From the discussion above,
some important rules are different in the world=oée/Open Source software such as order,
project goals and motivation. Borrowing from sa@erfiction or cosmological physics, there
may be many possible universes out there. Thehatés familiar, software engineering, may
be only one of these many possibilities. Free/OBfenrce software development allows
developers to run project on their own terms, dmu it is possible to run software projects in
many different ways. Within the results of the v&@y embracing practice of software
engineering (Q3.8), aiming to produce useful sofeN®1.36, Q3.6), seeking to reuse software
(Q3.5, Q3.7), reinforcing explicit roles in projectQ3.9) and not including inexperienced
developers (Q1.28) are closer to conventional alure software engineering, but they

represent only a part of the opinion voiced. A benof different universes could be out there.

If the Free/Open Source phenomenon is really secidin of other universes, is there any
chance to find rules within them? Referring bazkldnes' (2000) article on Brooks's law, he
seemed to suggest that conventional methods ofunieggroject progress such as schedule

comparison may not apply, but it did not prove ispcove the law. In contrast, the inclusion of
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an application of Brooks's law in project managetmathin Red Hat seemed to suggest that
Brooks's law still holds. Another piece of evidentound when Mockus, Fielding & Herbsleb
(2002) compared two well-known Free/Open Sourcgepts, Mozilla and Apache. They
found that Mozilla had a higher level of moduleertependence comparing to Apache. A
larger core group for each module was thus needédhee speed of development was slower.
This may suggest a confirmation of Brooks's laeathan disproving it. If we refer back to
the metaphor, when one enters another universgygimay look chaotic, because some of the
laws of physics are different. Nonetheless, laway still exist, and some may even be the same
as before, but others may be unknown to newcorasrijey bring the assumptions from the
previous universe. Similar in the study of Freed®ource, when some of the ground rules
change, many questions that are not significanbreefieeded to be asked and investigated.

Nevertheless, it is optimistic that rules can henfih, as some rules may be still the same.

A few words need to be said on the arguments laad@ The arguments may seem to portray
a positive impression that Free/Open Source softvekavelopment process is better than
traditional software development process. A nundfearguments presented above can be
regarded as responses to the question, 'What warksree/Open Source that fails in
Closed-Source?' With this assumption, the impoessi the argument will probably be in
favour to Free/Open Source. Itis common to firudles in success factors in success projects
such as Linux (Moon & Sproull 2000) Mozilla and Aghe (Mockus, A., Fielding & Herbsleb
2002) but research on failure factors in failedgets are hard to find. One example of failure
is the number of abandoned projects on SourceFadkgadiscussed above, diversities exist in
Free/Open Source and it is not the author's irdernt support sweeping statements such as 'the
Free/Open Source software development processtes'beMore research is needed to define
and categorise different Free/Open Source projpctgesses and developers. Then failure

factors can be probably more readily uncovered.



Chapter 9 Discussion of Results 263

Another impression that the argument above mayrapris that Free/Open Source is
considerably different. This again is due to tlhesjion asked at the beginning that it is an
investigation of differences. Even with the soutode freed/opened, it is possible to run the
project using the waterfall model. It is argueddnflab.Net (2003c) that the processes support
on a FOSPHost site can also support CMM goals (ghale original analysis is based on the
Closed-Source product of Collab.Net, SourceCast¢clwivas inspired by FOSPHost sites,
many of the arguments in the paper referred clrapply to general FOSPHost sites). Saying
'‘Some of the Free/Open Source processes can barsimtraditional software development
process' is not a contradiction to the multipleserses metaphor. Particular types of Free/Open
Source universes may be close to the traditionafeuse that we are familiar with and other

Free/Open Source universes may be far away.

To conclude, one of the most agreed results frorpibesurvey was the importance of
communication. It is not surprising as softwardlégible in multiple dimensions and thus
software development is one of the most complicém@ehan processes. In the Free/Open
Source communities, communication is even morengiss@s participants can come from a
diverse background with different purposes andestylMutual understanding can hardly be
achieved without some of the attitudes suggestel as tolerance (Q3.13), patience (Q3.13)
and listening to others (Q3.16). Maybe it is diste for academics to communicate more with
the communities and find out what the other uniegisok like. Existing knowledge from the
academic world is probably useful to the Free/Opearce communities (for example Wilson
(1999) stressed the important of design and goadtipes in programming, not heroic stories
of bug eradication at 2:00 a.m.), but the contexhaw it can be applied needs further

exploration to ensure relevancy.
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9.4 Summary of Chapter Nine

In this chapter, the overall quality of the evaloatwas assessed. The utility dimension was
probably the most popular dimension of the fourtheDd limitations of the research were
identified as well. The result of the research viiasher interpreted to contribute to the

discussion of the nature of the Free/Open Soureagrhenon.

In the next chapter, the summary of the dissertatidl be presented. Areas for further
research with suggestions to potential methodosogred methods will be explored. Finally,
the possible future of software industry and howrisults of this research may be even more

important in such context will be discussed.



Chapter 10

Conclusion

10.1 Introduction

In this chapter, a summary of the findings of gtisdy will be presented. The contributions of
the findings to the body of knowledge will be dissad. Further research on both the specific
area of FOSPHost and the general area of the Fsea/Source phenomenon will be suggested.
Research methodologies and methods will be sugtyéstéurther investigation of the general
area of the Free/Open Source phenomenon. Bas#dtwmlogical' academic writings and
economic analysis, the possible future of the saféwindustry will be projected and the

potential contributions of the findings will be dissed.

10.2  Summary of Findings

The summary of the findings from frameworks devebbfo the evaluation model built will be

presented below. The contributions of knowledgtheffindings will also be discussed.

Recalling the objectives of the research are '@mdng the areas relevant to the topic of
FOSPHost and establishing the boundaries for ddlaction. Analytical frameworks will be
built from literature as a starting point for intigation. Important issues in the design and

employment of FOSPHost sites will then be obtaindthe findings will be presented in an
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evaluation format available on the Internet." &wihg these objectives, the research question
and sub-questions formulated are:

'How to construct an evaluation model for a FOSRHe?"

And the research sub-questions are:

1. What relevant analytical frameworks can be biailfacilitate the investigation of the
design and deployment of FOSPHost?

2.  What are the important factors in FOSPHost aeaigl deployment from data collection?

3. How to build an evaluation model from these imgat factors in FOSPHost?

How the result of this research responded to alsaNequestions will be presented in the
following sub-sections.

10.2.1 The Model of Individual Participation to a F ree/Open Source
Community and Software Evaluation Classification

At the beginning of this research project, the moBuential explanation to the Free/Open
Source phenomenon was the Bazaar model. As amysedb-section 2.3, the model by itself
did not provide enough details to explain the inmerkings of the phenomenon. The model of
individual participation to a Free/Open Source camity was thus devised to establish
important aspects within a Free/Open Source contyyumamely communication,
contributions, co-ordination and culture. Esséngiaments such as motivations, barriers,
positive and negative results from the developaestpoint were also included. This model
were compared with four other models and founde@lsuitable framework for research in

FOSPHost. This was the response to research ssgtigunumber 1.

The study is also about evaluation and thus théodstemployed in software evaluation were

reviewed. Two separate software evaluation appemaevere identified, namely software
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evaluation during development and software produatuation, which were usually employed
by the development team and the users of the satvaspectively. As in the situation of
Free/Open Source, though the users of the softwerg not also be the developers, the
developers of the software are probably the uddieover, the developers were usually quite
accessible to the users as well. Therefore, tloeapyproaches were merged to become a new
evaluation classification framework, which includles evaluation of intrinsic, utility, usability
and context qualities of the software. This framagwlaid the foundation for the response to

research question number 3.

The research was then built on these two framewéoksurther investigation and data
collection.

10.2.2 Delphi Survey

One of the major data collections was conductealiin an online Delphi survey. A total of 32
experts participated in 3 rounds of Delphi surveg the validity of the survey was acceptable.
61 agreed statements and 65 controversial statesmemé obtained. The software evaluation
classification was found to be useful in analydimg agreed statements. Recommendations in
all four software evaluation categories were fourfeéor the controversial statements, four
themes were developed, namely 'We love freedomhdwtfar can it go?’, 'What characteristics
are admirable in source code?’, 'What is a wortbyivation?' and 'Important but not urgent
tasks'. These themes suggested that there weareséiviews in some practices on FOSPHost
sites. The data collected was  available on the ernet at
http://www.ibiblio.org/fosphost/IFHOSP/ibibliologatm?URL=index.html. The result of the
Delphi survey was a part of the response to reBaqrestion number 2.

10.2.3 Detailed investigation

Though the agreed statements collected coveretbwall software evaluation qualities, the

amount of data collected on utility was less thepeeted. A detailed investigation on external
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hosting sites was then conducted. Ten sites wesiemi@ed and compared based on their
backgrounds, features and policies. The classificaf infrastructure and non-infrastructure
FOSPHost sites was suggested and diversity waly likend in from the analysis of data
obtained using this classification. The resulihef detailed investigation enriched the response
to research question number 2.

10.2.4 Evaluation Model

Based on the data collection from the Delphi suraey the detailed investigation, an
evaluation model was constructed. From the natdréne two different data sources, a
checklist with qualitative answers was chosenliergresentation of Delphi survey results and
a modified weighed scale checklist for detailecestigation results. The evaluation model was
implemented as a web site using WakkaWiki (Mans320®HP and MySQL. The evaluation is
available at http://www.ibiblio.org/fosphost/wakka@aluateFOSPHost. This model was built
as the response to research question number 3 ubskiently to the overall research
question.

10.2.5 Contributions of the Findings

This research is one of the earliest comprehensuestigations on the topic of FOSPHost. It
is not uncommon to find research on a specific &ailable on FOSPHost sites such as source
code repositories (Asklund & Bendix 2002; MacDon#&ldfinger & Semenzato 1998; Shapiro
& Vanderburgh 2002a; Shapiro, Vanderburgh & Lloy@d02; van der Hoek 2000) or on
SourceForge statistics (Crowston & Scozzi 2002; tH&nJohnson 2002; Kienzle 2001,
Krishnamurthy 2002; Lakhani et al. 2003). Nevededhg, a comprehensive study on the topic
of FOSPHost is seldom found. The scope of thisaesh ranged from the actual tools provided
to the culture and work practices on FOSPHost .sitéews from the administration of the
FOSPHost sites as well as issues from the confeusage of the users were included. An
exploratory study that covered a similar topic vatecope of similar size was rare. This study

likely contributed to the body of knowledge in #rea of FOSPHost.
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Though there were limitations to this study (whveas discussed in the previous chapter), the
first contribution of this research is to give tleaders and the stakeholders of FOSPHost sites
preliminary ideas but with known source and vajidih what FOSPHost sites are and how they
work. This then may lead to the next contributiorthe understanding of Free/Open Source
communities and the whole Free/Open Source phenamérhe final products of this research

are also freely and openly available on the Inteforedissemination of these findings.

Other than its results, this research also estaalisound frameworks such as the model of
individual participation to a Free/Open Source camity and the software evaluation
classification. Smaller but also important clasations such as self-hosting and external
hosting FOSPHost sites and infrastructure and ntvastructure FOSPHost sites were also
devised for the analysis of the topic of FOSPHAM. these can be promising tools for the

research in the area of Free/Open Source.

10.4  Further Research

In this section, areas for further research wiltbggested. The areas for further research in the
specific topic of FOSPHost and also the furtheretlgyment of the model of individual
participation to a Free/Open Source community élpresented first. Based on the discussion
above on the diversity of Free/Open Source comnasypotential methodologies and methods
will be recommended for further research in theadey context of the Free/Open Source
phenomenon.

10.4.1 Further Research on FOSPHost

Within the scope of FOSPHost sites, basic utilisédifferent external hosting sites were
investigated and compared. An overall pictureemornmended practices was also obtained
from the Delphi survey. Nevertheless, there areenaseas that can be further investigated.

The detailed investigation on FOSPHost sites waaseed on the functionalities of external
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hosting sites. More detailed investigation intdiwdual important tools such as source code
repositories and tracker systems can be done. u$hbility of each tools and the overall
FOSPHost site can be evaluated. The results @otdinom the Delphi survey did contain
opinions on intrinsic and context qualities of F®®Bt sites. Nonetheless, as the emphasis of
Delphi survey was more on breadth and less on depbhe in-depth studies can be done on
these areas. A number of possible methods of atrafuin these areas are also suggested in the
literature on software evaluation in sub-sectidh®b. The characteristics of infrastructure and
non-infrastructure sites can be further investigaising methods such as interviews too.

Moreover, details of other possible methodologies methods will also be discussed below.

Other than external hosting sites, self-hostingssduch as the Mozilla project (Reis & Fortes
2002; The Mozilla Organization 2003b) can be exaninThe effect of employing tools hosted
on different sites rather than one centralisedcsitealso be explored. Moreover, employment
of FOSPHost sites in corporate situations is afsmgeresting and practical area for research.
Some literature on this topic is already availafiberome & Huang 2003; Fink 2003;

O'Mahony 2003).

Another possible area for further research is tprowe the evaluation model. As discussed
above, it could be difficult to present the quaatiite data collection in the Delphi survey using
the current WakkaWiki interface. This interface ¢ adjusted by altering the source code of

the WakkaWiki.

On the other hand, a more fundamental review capeo®rmed on the evaluation model.

Quoting from Breakwell & Millward on the definitioof evaluation methods (1995, p. 2):

Evaluation methods are distinguishable from otlesearch methods in terms of their purpose,

which is to establish whether specified activit®gtems and physical arrangements are effective.
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They are used to assess how far certain provisppastices or procedures (what might be called
'the three Ps') are actually achieving the objestset for them. Evaluations may, on occasion, go

further and attempt to establish why objectivesrateachieved by the three Ps.

Therefore, the breath and depth of evaluation easubbstantially broadened.

This variety in evaluation methods can also be g@tbwom a preliminary literature review.
Breakwell & Millward (1995) also suggested five gdis of evaluation, namely activity,
personnel, provision of resources, organisatiortalickire and objectives. From an
organizational point of view, evaluation can bessled by the agent who conducts the
assessment, namely internal-external, invited-irag@d participatory and non-participatory
(Breakwell & Millward 1995). In addition, Owen &dgers (1999) suggested that different
evaluation approaches can be employed at diffstages of the execution of a project, namely
proactive (before execution), clarificative (duriegecution), interactive (during execution),
monitoring (during execution) and impact (afteraxen). Wadsworth (1997) also compiled a

list of more that 80 different philosophies, modat&l techniques in evaluation.

The evaluation model developed in this researchlveagd on software evaluation. Though
FOSPHost sites are very much software driven, #ieyalso providing a service operated by
the administrators of the sites. Extension todé#nition of intrinsic was already required to
accommodation this service aspect of FOSPHost sBeme of the approaches and techniques
suggested above may be relevant to the evaluatie®8PHost sites and improvements can be

made.

After the discussion of the further research ontdpmc of FOSPHost, it is also possible to

further develop the underlying model used to sté@SPHost - the model of individual
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participation to a Free/Open Source community. édarowledge on the details of each aspect
of the model is obtained from the data collectioocpsses in this research, and other literature
and research since the conception of the modebt@ 2000. This knowledge can be
incorporated into the content of the model with gpecification that whether the content is
generally applicable to most Free/Open Source camtres or just to a particular group of
communities in order to preserve the flexibility tife model. Other than aggregating
knowledge that is currently available, more reseaauld be conducted to conduct more data
especially in the area of contributions and negatesults of participation of a FOSPHost site.
The structure of the model can be further expandedclude other stakeholders such as user
communities, commercial organizations, and the camimercial organizations that managed
Free/Open Source projects (Feller & Fitzgerald 200Effects of the community on the
intermediate environment and global society (Rorfiskin & Clarke 1997) can also be
incorporated.

10.4.2 Further Research on the Broader Context of t he Free/Open
Source Phenomenon

After the discussion of possible areas for furtiesearch on FOSPHost, possible directions for
research in the broader context of the Free/Opamc8ophenomenon will be proposed.

Relevant methodologies and methods will also bgesstgd.

From the discussion above, there was consideraestty in the different practices adopted
in the Free/Open Source communities. The metaphaiternative universes was used to
illustrate this situation. Laws in the Free/Opemui@e communities may exist, but where can
one find them? One of the differences mentionedvalbetween conventional software
engineering process and Free/Open Source softwavelagpment process is personal
motivations. Therefore, one of the possible pooftentry for research is personal factors.

Feller & Fitzgerald (2002) created an extensiviedfsnotivations of individuals, organizations
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and communities in three levels, namely technoldgieconomic and socio-political context.
Lakini et al. (2003) surveyed and categorised foypes of motivations - ‘learning &
simulations’, 'hobbyists', 'professionals’ (dooit ¥vork reasons) and ‘community believers'.
Hertel, Niedner & Herrmann (2002) surveyed the kitkernel mailing list and compared the
motivations of the participants with general motisa model such as 'Extended Klandermans
Model' and found it to be similar. The resultsfroim the Delphi survey also found different
purposed and styles among participants. Nevedbgelbere are few researches on the process
from motivation to participation, the course offpapation and the consequential positive and

negative results.

For example, if someone was motivated to contribatthe Linux kernel, where would one
start? Did one start from subscribing to the Litexnel mailing list and have one's mailbox
flooded with email from the list? (It was quite coran to have more than 7000 messages per
month (Linux Kernel Mailing List 2003)) Or did hé#s just track down issues at kernel traffic
(Brown et al. 2003)? Did one overcome the baaret learn about the norm of the group just
by reading about the mailing list, or did one attenocal LUG (Linux User Group) and learn
from experienced participants? He or she probdblynloaded, changed, compiled and tested
the latest version of the kernel. What level dafl skas required? How did one come to the
understanding of the process of submitting a pstiatiing from the command diff and patch to
the lieutenant organization structure of Linux letrevelopment? The questions asked above
are related to one of the most complicated fornpaticipation in the community — code
submission. Other forms of participation, for exdentesting and bug submission, may be less
involved. Nevertheless, these questions just tauctine surface of what is required to portray

a picture of a personal process of participatibtare research is probably needed.
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One may argue that this kind of investigation reiflormed any generalisation, nor proved any
causal relationship within the system. Recallimg $uggestion by Neuman, Bondy & Knight
(2003) data from exploratory and descriptive redeavere needed before carrying out
exploratory research. Without a solid understagdih the background of the topic, the
possibility of discovering relationships may deseaand proposing causal relationships
between unrelated or partially related variableg merease. For example, Crowston & Scozzi
(2002) tried to verify the competency rally theoising the data from SourceForge. With only
numeric data and discrete categories (such as ,alpbta, ... , mature) on a set of
non-modifiable variable, according to the authahg validity of the verification was low.
(This is not a criticism on the authors' lack oflarstanding of different factors and underlying
process, as the authors were aware of them iniskkassion of the limitations of the research.
This is only a demonstration of the effect of ailed data set.) To conclude, a better
understanding of factors and underlying processks$ay the groundwork for theory building
in the research of the Free/Open Source phenomer@ne of possible directions is to

investigate personal factors and processes.

Another advantage in studying personal factors h#he understanding of personal factors
might assist in the measurement of project succaAssargued above, personal success can be
an influential factor in project success. Nevddhg, in most Free/Open Source software
development research, success is still measurédeinraditional ways. For example, in a
number of SourceForge statistics analyses (Crow&t&cozzi 2002; Hunt & Johnson 2002;
Kienzle 2001; Krishnamurthy 2002), information sashmaturity, activity rate and number of
downloads were used to define success. In contrastsearch done by Kienzle on variety
aspects of Free/Open Source software project ssicals® included a list of personal

success/outcomes (Advogato 2002a). This can bd@ndirection for further investigation.
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(To do justice to the research mentioned, factock s maturity were chosen probably due to

the availability of the statistics. The researsheay be aware of other factors of success.)

After the discussion of personal factors, the dgwets participate not in vacuum but against a
specific backdrop - the culture and work practioés particular community. According to
Elliott and Scacchi (2003, p. 66), 'the fruitiordgrersistence of rich cultural beliefs and values
in the work itself' can be one of the importarttéas of a successful Free/Open Source online
community. The culture and work practices aremapartant context for the investigation of

participation.

After considerations of possible areas for invedian, methodologies and methods of
investigation in the Free/Open Source phenomenan bea examined based on previous
discussions. More focus will be placed on poténmhathodologies and methods that can

possibly discover rules in alternative universes.

In order to study personal factors and culture.esssvmethodologies can be considered.
Phenomenology (Garfinkel 1967; Gubrium & Holest2@®0) is a methodology that deals the
study of subjective beliefs and values. Ethnomadhmgy (Gubrium & Holestein 2000; Schutz
1972), while related to phenomenology, put more less on the interaction between
individuals and the discovering social orders & dommunity. Both methodologies require
the researcher to suspend his or her own valuersyaihd investigate the phenomenon as it is.
If the Free/Open Source phenomenon really contali@snative universes, this practice of
suspension of value system may be helpful in sanatwhere social rules are not familiar to
the researcher. Only a few studies employed timetkodologies (Lawrie, Arief & Gacek 2002;
Ratto 2003) and their potential is yet to be exgdor Another methodology employed for

investigation in related areas was ethnographyl¢t&®000). An example of the applications
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of this methodology was by Scacchi (2002) on thestigpment of requirement of Free/Open
Source software systems. And the research bytE&idcScacchi (2003) mentioned above
employed ethnography coupled with grounded the@lager & Strauss 1967; Strauss &
Corbin 1990) to study the culture of a Free/Openr&» community and interesting results

were obtained.

In terms of research methods, protocol analysigg$gon & Simon 1993) is probably a method
with potential but seldom employed. Referring todges on the design processes of
mechanical engineers, Waldron & Waldron (1996) sgtgd a number of methods including
interviews, protocol analysis (Ericsson & Simon 3P%nd case study. One of the
lesser-known methods out of the three is protooalysis and it will be explained briefly

below.

‘A protocol is defined as a description of the\atiis (ordered in time) in which a subject
engages while performing a task.' (Waldron & Watdi®96, p. 24). The method of protocol
analysis is to collect and analyse the protocoksinbd. Several methods are available to
collect data on protocols. One of them is the &kdp think-aloud protocols. The designer is
required to speak out relevant information aboatdbsign during the design process without
the researcher's intervention. Another methoailed discussion protocols. This method is
usually applied in group design by recording thgcdssion. Another method is called the
depositional method where the designer is not requb speak aloud but to explain the design
process at convenient intervals. The researchmealsa ask questions during the process when
the designer forget to explain. The benefit oftpcol analysis is the richness of the data

obtained (Waldron & Waldron 1996).
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Referring to literature, methods such as interviédsklund & Bendix 2002; Jorgensen 2001;
Kuwabara 2000; Yamauchi et al. 2000) and case esdu@dioki et al. 2001; Kenwood 2001;
Mockus, A., Fielding & Herbsleb 2002; Moon & SprbaD00) were employed in different
studies in Free/Open Source. Nonetheless, protgalysis is seldom used. Obviously,
studies of mailing lists and IRC records may calecwith some of the practices of protocol
analysis such as discussion protocols. Neverthetesomplete adoption of this methodology
may be worth trying. The advantage of using protanalysis is that the richness of the data
obtained is high and thus the Free/Open Sourcegohemon can be studied based on empirical
data with fine details that may be crucial to tiecdvery of unknown laws. One drawback of
this methodology can be a high level of cooperaisorequired with the designer(s) involved.
With the future mass adoption of video conferencagipment, video analysis of design
process may be also possible. (The applicatioprofocol analysis to the study of the
Free/Open Source phenomenon was actually firstesigd by Professor Paula Swatman in
Royal Melbourne Institute of Technology in Augu$iOR together with the Delphi survey
method. Delphi survey was adopted consequentlyisnresearch while protocol analysis was

dropped due to drawbacks suggested by others.)

Scacchi (2003) also suggested that borrowing froological evolutionary research, the
method of taxonomic analyses, phylogentic analgselssoftware systematics may help in the
research of Free/Open Source software. Other sisalgchniques may also be relevant.
Nevertheless, analysis techniques usually requin@irecal data, in this case, from the
Free/Open Source communities. The methods distes®/e such as interviews, case study
and protocol analysis are possible choices foriniot data for such analysis together with
code analyses. By employing these methods, ibssiple to establish a firm basis for rigid

research on the phenomenon of Free/Open Source.
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One reason for conducting research in Free/Openrc8omay be the differences with
conventional practices and beliefs in respect @ifxg@re development, but when we look into
the future of Free/Open Source, several benefitslmaobtained. The availability of the data
provided by the Free/Open Source communities isobtigem. Scacchi (2003) suggested that
data for Free/Open Source software projects aree meadily available than Closed-Source
commercial projects as it depend on the willingredgbose company to disclose relevant data.
Thus, research using Free/Open Source data mawibravthe future. Not only is the
availability an advantage, the diversity of thesejgrts is also favourable for research (So,
Thomas & Zadeh 2002). A greater diversity in petgemay imply more variables on the
different aspects of these projects can be analgaddmore theories can be built. It is also
possible that some fundamental laws in all univergeinciples that are applicable for all
projects) can be discovered. Laws in another ugésean also inform alternate practices in this
universe (for example, 'Why Not Improve Coordinatin Distributed Software Development
by Stealing Good Ideas from Open Source?' by Mqackudris & Herbsleb (2002)) and the
possibility of mixed universes can also be expldffed example, 'A Framework for Creating

Hybrid-OSS Communities' by Sharma, Sugumaran & ggagalan (2002)).

In this section, possible directions of researchFQBPHost, personal factors and culture of
communities were recommended together with relewaethodologies and methods. The

future potential of the research in Free/Open Sowas predicted to be positive.

10.5 Possible Future of the Software Industry and t  he Potential
Applications of the Findings

Relevancy of the findings to the current situatodrthe Free/Open Source phenomenon and
areas for further research were presented in thnaqus sections. In order to fully evaluate the
significance of this research and potential oftfartresearch, future trends need to be explored.

In order to look into the future, a brief historfysoftware will be reviewed first and four future
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trends will be introduced. The implications of gketrends to the Free/Open Source

phenomenon and the potential applications of theirigs of this study will then be discussed.

A substantial amount of research was done thabléte invention of computer and the Internet,
and a considerable amount of early research wotkimputers and the Internet was funded by
military organizations (Gromov 2002; IEEE Compusearciety 2002; The Computer Museum
History Center). Therefore, it can be argued #tdahe beginning computers and the Internet
were devised and controlled by organizations witloae centralised structure. There was little
distinction of roles in computer related staff eyhust had to make it work and almost all of
them were technically knowledgeable. Moreovervgafe was usually written for a particular

organization for a specific purpose.

As computer systems became more complex and manggey&vere involved, operators of
computer programs were no longer programmers thegasseFrom the discussion of the origin
of usability and HCI in sub-section 5.3.1.2, thegscs became important as operators became
less and less technical capable. The importancesalfility increased even more as personal
computer became more popular and some users Mgl kothing about computers before
(Lindgaard 1994). COTS software was an obviousmge. This situation of separation of
producers and consumers of software was also teflao the evaluation classification for
software proposed in sub-section 5.3.1. There waveategories, intrinsic and context, which
were closer related to producers of software argtsusespectively. Moreover, software
companies would usually want to create softwaré ¢aa be used by a group of users with
similar needs, so that more copies can be soldotHar words, software was created for a
problem domain, not just for solving a particulastdem. This is probably a fair description of

the current software industry.
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After a brief review of the history of software, athwill the future of the Free/Open Source
phenomenon be? It is possible to extrapolate biysttudying general future trends suggested
by futuristic writers and then deduces the possidfiects that the Free/Open Source
phenomenon may have. Four trends will be discudseldw, namely prosumption,

Internetworking between organizations, globalisaaoad market segmentation.

Futuristic writers such as Toffler (1981) and Tagis¢1996) suggested that prosumption, the
combination of producers and consumers, may bessilge trend. Toffler (1981) explained
that before the industrial revolution, most peopkye farmers and they consumed what they
grew. Selling goods from producers to consumers warelatively infrequent activity.
Nevertheless, when the industrial revolution adiy@roduction was modernised and producers
of goods and consumers of goods were usually twaraée groups of people. Toffler observed
trends in contemporary economy that more produsipl@yed models such as self-help,
self-service or DIY to give consumers more powesati-determination. Tapscott (1996) also
guoted the example from the Chrysler automobilegammy that customers could made special

orders to tailor-made cars (with limitations, oficge).

The Free/Open Source phenomenon matched the prisamponcept stated above.

Raymond's (2000b) suggested that one of the immportetivations of Free/Open Source

developers is "scratching one's itch". The avditgbof source code also allows users to
customise the software or even contribute backé@bmmunity. In this case, the line between
producers and consumers disappears. Therefor¢heomne hand, the Free/Open Source
phenomenon is not a particularly distinct wonderibis just another example of the trend of
prosumption. On the other hand, unlike automobiheany types of software can now be
created from ground up by personal computers andxtensive distribution of such computers

means that most people can become potential proslu@@f course, some specialised software
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still requires expensive hardware and expertiséhjerefore, the flexibility that a software
consumer can acquire is greater than an automodoigsumer and we are just beginning to see

the manifestation of such power.

The next trend to be discussed is globalisatiorsi@la 2000; Tapscott 1996). This means that
the interaction between the people in differentpaf the world will increase. Miller (2003)
suggested that personal computers will be furtltkpseed globally and more people will
become computer literate. The supply of programnfierm different countries through the
Internet will hence increase in quantity as wellragjuality in the future. Therefore, more
potential contributors will be available in the dtg for the Free/Open Source communities.
From the Delphi survey results, FOSPHost sites lendibtributed software development for
developers from different geographic locations (Q&. Q6.6). Therefore, as the trend of
globalisation continues, the reliance on collabhomattools such as FOSPHost sites will

increase.

Another trend that was closely related to globéisawas the Internetworking within and

between organizations (Castells 2000; Tapscott}19B6e examples quoted by the two authors
were usually business related, but Free/Open Squnméded an unexpected collaboration
between the commercial and non-commercial worltBM, HP and Sun Microsystems all

employed Linux in some of them products. This tgpeollaboration was new and sometimes
conflicts can arise (O'Mahony 2003; Stark 2003)verk businesses that did not deal with
Free/Open Source foundations or communities emgi&yee/Open Source methodology and
FOSPHost sites as a paradigm for Internetworkirtgivviand between organizations (Derome
& Huang 2003). Indeed, from the Delphi survey hssiFOSPHost sites could facilitate and

enhance communication for commercial and non-coriaegsroducers, consumers and other
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stakeholders (Q1.3, Q1.4, Q1.5 & Q6.2), if run @ty Therefore, the study of FOSPHost as

a communicative and collaborative tool may be awerne significant.

The last trend for discussion is market segmemtatidcCraw & Tedlow (1997) suggested a
model of the three phases of marketing, namelynfieagation, unification and segmentation.
The first stage is fragmentation, which occurshie ¢arly stage of developing a new type of
products, such as automobiles or computers. Thee many independent producers
manufacturing different products with a similar cept. None of them yet becomes
well-known or the leader of the market. The volusheroduction for each of the producers is
relatively low and the margins and prices are highe next stage is unification, where only
one player will become the brand of the produdte Volume of production of this company is
high. Though the margin and price for the prodsidwer than in the fragmentation stage, the
profit can be enormous as the company capturech#jerity of the market share. In the third
stage, segmentation, products were designed tettdifferent needs and aspirations of the
perspective consumers. Comparing this model vaghdevelopment of the software market,
Microsoft is probably a sign of the unification géa Nevertheless, the rise of Free/Open
Source operating systems may suggest a transditimetsegmentation stage. In fact, though
Linux is the most famous Free/Open Source operasiygjem, there are others such as
FreeBSD, NetBSD and OpenBSD. There is not just @esktop environment but also
GNOME, GNUStep, KDE, Xfce and others. Segmentatemmbe based on functionalities. For
example, OpenBSD is focused on security. Neverfiselit can be observed that sometimes
segmentation is due to ideology, such as KDE an@MH. From the discussion of diversity
in the sub-section 9.3, developers may come frofferdnt backgrounds, with different
personal factors and needs. Such differences maydnifested in different work practices and

culture in the different development community.vakiety of software may thus be developed.
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Intrinsic qualities of software will then be the portant factors for differentiating between

segments.

If there is a transition of the market from unitioa to segmentation, consumers may find the
situation chaotic as their choices diversifies.e Bvaluation of software will thus become an
even more important method to distinguish the sirities and differences of software. The
software evaluation classification proposed in ti@search could possibly provide a more
comprehensive model that is suitable to the eviaoaif Free/Open Source software. When an
organization acquires a piece of software, it cartie beginning of a relationship with the
Free/Open Source community that produces it. Asntimeed in the discussion
Internetworking between organization above, therdacbe conflicts between commercial and
Free/Open Source communities (O'Mahony 2003; 20@08). One possible cause of conflicts
is the mismatch between the culture and work prestof the Free/Open Source communities
(intrinsic) and the commercial organization (comtexXAs these factors are already accounted
for in the software evaluation classification preead, it has a good potential to produce useful

analysis on Free/Open Source software.

There are some comments to the futuristic extrdipolaabove. One comment is that the
discussion above is in no way comprehensive. Reletrends such as molecularization and
disintermediation (Tapscott 1996) are not mentiongdnly the most relevant trends are

elaborated due to the limitations of this disseytat

Another comment is that all the trends suggestedrafavour of the growth and expansion of
the Free/Open Source phenomenon. It will thendmeficial to present some trends that do not
encourage this growth. A current threat at the ermwhen this document is composed is the

legal battle between SCO and IBM on the intellelgpaperty of Linux (The SCO Group 2003).
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Many were not confident of SCO winning, but everSIEO loses the case, the topic of
intellectual property will still probably be a tlateuntil the legal system catches up with this
new frontier of the Internet (Barlow 1993). Nora#ss, a more possible threat from the inside
was suggested by Raymond (2003) - the elitisualiof Free/Open Source communities. This

attitude may have the potential to keep the culasra minority.

To conclude, a number of general future trendsrefi@vour of the growth and expansion of the
Free/Open source phenomenon and FOSPHost will bipbamain an important topic. The
software evaluation classification developed is tiesearch also may provide a useful basis for

software analysis in the segmented software market.
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Appendix B Licenses of Different Portions of the Di ssertation

and Other Copyright Issues

As a substantial part of the data was collectenh ffeee/Open Source communities that have a
strong culture of sharing, it is appropriate to md#kis research available to the public as well
under a license that encourage sharing. The degmereiple for licensing of this dissertation is
that body will be licensed under the Creative Comsnattribution-NonCommercial-NoDerivs
v2.5 License (CC) and the source code written is fasearch is licensed under the General

Public License v2.0 (GPL).

The author is not an expert in licenses and CC&Pd were chosen partly because they were
commonly used. Creative Common is a well-knownaorgation for providing flexible

protection on copyright and GPL was the most comynosed license for source code. These
licenses are enclosed below. This dissertation feaserly released under OpenContent

License v1.0 (OPL), which is now obsoleted by CC.

There are some minor issues worth mentioning. cdmgent of the comparison table of the
external hosting FOSPHost sites was released utibgpdomain as well as licensed under CC

as the content of this dissertation so that manalfility was given to the usage of the content.

Another issue is that permission may be requireddimde the quoted the diagrams and tables
in this dissertation for digital dissemination und&C. Though these diagrams and tables
quoted from other sources can be included in tlysipal copy of the dissertation based on the
principle of fair use (Stanford University 2003) fair dealing (Queensland University of
Technology Division of Information and Academic Bees 2003; Royal Melbourne Institute
of Technology 2004), the rules for digital disseatian are different and the author will ask for

permission after the examination of this dissestati The author would like to ask for the
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co-operation of the readers not to distribute thggtal format of this dissertation on the
CD-ROM. The author will make a digital copy ofghissertation with the authorised diagrams

and tables only available to the public on therimelater.

Another copyright issue is trademark acknowledgeménlist of trademarks appeared in the

dissertation is provided below.
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Capability Maturity Models

Trademark of the Apache Software Foundation

Trademark of the Mozilla Organization

Registered trademark of Software Engineering nitit

(CMM)

Chrysler DaimlerChrysler

CollabNet Registered trademarks of CollabNet, Inc.
FreeBSD Registered trademark of Wind River Systénts,
GNOME Trademark of the GNOME Foundation

Java Trademark of Sun Microsystems, Inc.

Javascript Trademark of Netscape Communicationpd@ation

JavaServer Pages
JavaServer Pages (JSP)
Linux

Microsoft

Microsoft Windows

Trademark of Sun Microsystems, Inc
Trademark of Sun Microsystem
Trademark of Linus Torvalds
Trademark of Microsoft Corporation

Trademark of Microsoft Corporatio
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Secure Sockets Layer (SSL) Trademark of Netscapen@mications Corporation
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Sun Trademark of Sun Microsystems, Inc.

Sun Microsystems Trademark of Sun Microsystems, Inc

Sun Site Trademark of Sun Microsystems, Inc.
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Table B-1 List of Trademarks Acknowledged

All other trademarks and copyrights referred tdhis dissertation are the property of their

respective owners.
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You are free:
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Noncommercial. You may not use this work for
commercial purposes.

No Derivative Works. You may not alter,
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+ For any reuse or distribution, you must make clear to
others the license terms of this work.

+ Any of these conditions can be waived if you get
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Your fair use and other rights are in no way affected by the
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For more details on the legal code (full licensa)d adisclaimer, please refer to
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Appendix C Content of Enclosed CD-ROM

As CD-recording technology is commonly adopteda# pf the content of the appendices is
also recorded in CD-ROM format to be more environtakfriendly and reduce the weight of
this dissertation. Moreover, extra functionalittes be provided in some of the content such as
the copy of dissertation in PDF format and the Imjim&ked presentation of the Delphi survey

results in digital format. The content in the CI>M is listed below.

Content Directory/File

PDF Version of Dissertation /eval_fosphost.pdf

Delphi Survey Result /Delphi/result/index.html
Capture of the Evaluation Model on the WakkaWikkivakka_pages_capture/index.html
Source Code of Delphi and Database Dump /Delphi

Source Code of Evaluation and Database Dump /evdé C

For convenience sake, introductory information Belphi survey results, capture of the
evaluation model on the WakkaWikki, source cod®elphi and Database dump and source

code of Evaluation and Database dump are includegpendices G, H, | and J respectively.



Appendix D Jane Jacob's Systems of Survival

Jane Jacob suggested that there were two systemmoradity that a society can become
sustainable (Jacobs 1993). They were called sgstémsurvival. One of them was named

commercial moral syndrome and the other guardiarahsyndrome.

Any society has to adopt morality such as coopamatourage, moderation, mercy, common
sense, foresight, judgment, competence, persewertaith, energy, patience, wisdom in order
to survive. Nonetheless, there are also two Bysiaf opposite morality that a society could
adopt. These are the commercial and guardian nsyradlromes and the details of each

syndrome are listed below (Table D-1):

Table D-1 Commercial and Guardian Moral Syndromes Jacobs 1993, pp. 23-4)
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Two syndromes were proposed based on the observh@d human could adopt animal like
terrestrial behaviour in building society, which svaepresented by the guardian moral
syndrome. In contrast, unlike animals, human cexichange possession and doing trading,

which was represented by the commercial moral £ymndr

In the context of this research, opinion colledi@in participants in Delphi survey indicated
that commercial moral syndrome was the favourayme®me to be promoted in a FOSPHost

site. This opinion may be a potential area ofaese



Appendix E Susceptibility of Average and Variance

In the Delphi survey, both average and variances\eenployed to process the data. One may
ask the question as the number of participantsDelphi survey is not too big, if there is one
more participants giving responses, how much chaviljehere be in the result. Moreover,
will the change in variance be larger than the geaim average? The conclusion can be

deduced algebraically from basic definitions ofrage and variance.
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If we assume that n is big theamt1 and 2(n+B2n+1.:

X2, —

~n+l

2%x,,,, + 2X% — (x°)
(n +1)

_ (X —22;;:&(;(—2)—72) (Eq. E-2)

Comparing the differences in average and variahestermx_,, — X exists in both differences.

Nevertheless, in variance, it is squared. Thereftiise squared term in the difference in

variance will always be greater than the term endfiference in average. On the other hand,

we know that(x—z)—i2 is the original variance and cannot be negativVderefore, if the
original variance is large and the tepm, — X is large, the effect may cancel out, but the term
X, — X IS close to zero, the new variance will decreasgalue. As we do not know the
distribution of the response, further derivatiordificult. Therefore, there is no conclusion

that difference in average is always smaller todifference in variance or vice versa.



Appendix F  Software Configuration System and Source Code

Repository

From the Delphi survey and the Free Software Emging Survey (Reis 2002a), source code
repositories were the most essential tools of aF@Est site. One of the corresponding studies
of source code repositories in software engineasrgpftware configuration system (SCM).

Both of the above topics are important, but asefstiould be only one central argument for a
dissertation, information on these two topics amuded as an appendix. Relevant literature
will be reviewed on software configuration systema dackground, features and limitations of
CVSwill be presented below. Other related sourceeamghositories would be introduced as

well.

F.1 Historical Influences

At least two historical developments are relevarthe design of commonly used source code
repositories, namely the development of the digswpbf software configuration management

and hacker culture.

The discipline of SCM was a branch of configuratimanagement (CM), which could be traced
back for about 50 years. This method was initi@pplied to management engineering
drawings in hardware engineering processes (Buck#36). As more products included
software as one of its components, the disciplingoftware configuration management was

formed.

The formal definition of a configuration item is callection of hardware, software, and/or
firmware, which satisfies an end-use function andeasignated for configuration management.’
(Buckley 1996, p. 5) CM is the administration bése configurations. Four activities are

usually identified in CM, namely identification, ahge control, status accounting and audits
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(Ben-Menachem 1994; Buckley 1996). A simple défbmiof SCM is given by White (2000, p.
1) 'SCM is about managing change to software'. fdteactivities mentioned are applied in a
similar fashion to software. It is obvious thae thractice of SCM emphasizes control and

processes.

Another radically different approach was hacketurel developed from universities such as
Massachusetts Institute of Technology (The wordkhaadhis paper does not refer to breaking
into computers. It refers to the ultimate standafdechnical virtuosity and aesthetic in a
Free/Open Source community). One emphasis indhisire is to minimising barriers in
collaborative programming. Considering the ITSc@mpatible Time Sharing) System, a
system regarded as the ultimate expression of haakéure (Levy 1984), there was no
password and anyone could change anything on #teray There was no procedure similar to
the 'proposal, justification, evaluation, co-ordioa, approval' in CM change control
procedures but only the social pressure for quphbgramming (Levy 1984). As argued above,
one of the important aspects of this design wasaminimise barriers in collaborative

programming by abolishing control and processes.

The hacker community in Massachusetts Institute exfhiology did not last and after its
dispersion. Richard Stallman started the GNU ptdjeproduce a Free Unix operating system.
Since developers of the GNU no longer wrote codbérsame room and social pressure could
not be asserted physically and verbally. Toolsasdiff andpatchwere employed to cope the
need of distributed development (This was a deprgssime for hackers, please refer to
Raymond (1999) and following sections for discussibthe development of this culturejiff

is a program that compares and presents the diffesg(and similarities) between two text files
on a line-to-line basis (Figure F-1Ratchis a program that does the reverseifif— take the

original file and the output afiff to form the file with the changes described inabgput ofdiff.
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These two tools seem to be quite primitive but thaye been in use as the primary tools for

Linux kernel development for years (Bezroukov 2002)

File: diffl.ixi File: diff2.ixi

This line is similar This line is similar
Difference #1.1 Difference #2.1

This line is similar This line is similar
Difference #1.2 Difference #2.2

diff

e

Differences only Differences in Context (with option -¢)
Po? v mexk diffl. txt Thu Feb 20 17:02:07 2003
= Difference #1.1 -—— diff2.txt Thu Feb 20 17:02:18 2003
I B e dede o ek dok e ok ek
> Difference #2.1 dkk ] 4 kkkk
Mcd Thi=s line is similar
£ Difference #1.2 | Difference #1.1
i This line is similar
- Difference #2.2 | Difference #1.2
F-— 1,4 ———-
This line is similar
I Difference #2.1
This line is similar
I Difference #2.2

Figure F-1 lllustration of the operation of diff

In the early 1980s, Walter Tichy also releasedog@m calledRevision Control System (RCS)
as Free software (Bolinger & Bronson 1995; Fog&lt Tichy 1985). This system has basic
function of a versioning system - giving each neupyglated file a version number and keeping
track of the changes between versions in a cergpalsitory. Files can also be managed in a
group, which was referred by Tichy as a configamatiby giving them a common attribute,
such as a common version number or updated befoegtain date. In order to preserve the

integrity of the system, a pessimistic locking syst(i.e. 'lock-modify-unlock’) policy is
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adopted. From Tichy's own explanation of the syst£985), he was aware of the drawback
that other programmers might be deterred whereands locked. The remedy for this was a
branching version mechanism. This mechanism alldacked file to be read and updated
using another set of version number. For exanglaanched file from version 1.2 with has
version number 1.2.1.1, 1.2.1.2 and so on. Thisdbr&an then be merged back to the main
trunk at the later time. The design of this systems influenced by SCM, as Tichy consciously
put SCM functionalities in the system.

As RCSis free and portable (Fogel 1999), it became paparlound the Free Software circle.
Though the branching functionality was providedklog was such a nuisance that a number of
people wrote scripts arouRCSand eventually rewrote the system in C. The nesiesy was
called theConcurrent Versions System (CV3he word '‘Concurrent’ means there is no locking
and programmers can work on the same file at tiegene. The mechanism of the system is

illustrated in Figure F-2 (the diagram only showe @f the many possible scenarios).

AlthoughCVSgets rid of the nuisance from locking, this impéartation is less fool-proof than
RCS In the official manual ofcVS,the Cederqgvist manual (Pesch 2002), it is explicit
explained that if a person tries to get an upddtensanother person is committing several files,
some of the files will be the latest update whileens will not. The design was chosen because
the performance d€VSwas not fast and locking while committing wouldetecollaboration

(Fogel 1999).

One can argue that on one ha@¥Sis a version control system that has an explictedure
in controlling which it inherited fronRCSand ultimately from the SCM discipline. However,
the design of replacing locking by a less fool-gregstem could be an influence from the

hacker culture to increase participation. Therefthms design can be regarded as the result of
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the interactions between order and chaos. This amestm is probably one of the fundamental
bases in Free/Open Source software developmentdioation.

1. From the repository, 2. From the repository, 3. After making changes.
User A can checkouta  User B can also checkout User B checks if there 1s
file. the same file. any changes made by others

/B = &
N B ER B

4. As there 1s none, User 5. After making changes, 6. After communication

B commits the changes  User A checks if there is  with User B, User A

back. any changes made by resolves conflict and
others. Conflict appears.  commits the changes.

s = 2=
E ER BN —

Figure F-2 Typical CVS Operation

F.2 A Closer Look at CVS

As CVSis the most common used source code repositdfyge/Open Source communities, it
will be profitable to understand some of its bdarctionalities. The functionalities chosen to
be discussed here are mainly based on the resatlts the Delphi Survey, where experts
selected several important aspects of a source ogg@sitory, namely version control,
client-server model, concurrency of developmentggitag, security, branching, and
accessibility through web. Therefore, the discussmothis sub-section should portray a fair

picture of the system.



Appendix F  Software Configuration System and Seuwode Repository 320
The basic operation model @&VS is the client-server central repository model. The

client-server model is explained by the Free On-Ictionary of Computing (1998) as

A common form of distributed system in which softevés split between server tasks and client
tasks. A client sends requests to a server, acaptdi some protocol, asking for information or
action, and the server responds.

This is analogous to a customer (client) who semdsrder (request) on an order form to a supplier
(server) who despatches the goods and an invaspdnse). The order form and invoice are part

of the "protocol” used to communicate in this case.

In the case o€VS the server transmits the version of files that¢hents request and accepts
the files checked-in by the clients. It also ketepsk of different versions of the files submitted

Moreover, the server also detects if there is amflict during checkins (Figure F-2).

The Free On-line Dictionary of Computing (1998) a¢splained that the client-server model
can be centralised or distributed. In the cage\ff§ it is centralised. This means that there is

only one server holding the complete informationhaf repository.

Another characteristic oCVS is the versioning of information. The smallest tuaf
information thalCVScould handle is a single file. Atypical seriésersion number given to a
file is 1.1, 1.2, ... and the last number of the s@rds usually increased by one after each
checkin (Pesch 2002). Therefore, if a project mta®f different files, their individual version
numbers will probably be different from one anothertheir frequencies of update will be
different. Nevertheless, they can be assigned aignio a common number which is higher

than all the existing numbers.
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Although CVShandled files individually, it is common for uséssmanage several files in a
project (though Figure F-2 is illustrated with dmdiles to emphasize the fact thavSis a
per-file based system only). The mechanism to maa#dhe files within a project as a group
(configuration) is essentialCVSfacilitates this using the function called tag. tay can be
placed to a set of files and all the different i@shumbers of the files are recorded. The same
set of files can then be retrieved later just usimg tag, rather than individual version numbers

of the files (Fogel 1999).

CVSalso supports simultaneous development of theepron different branches. When a
branch is created, files in the new branch wilpbeen a new version number. For example, a
file with version number 1.2 may have a new versiomber as 1.2.2.1 (Figure F-3). The next
version of this file within the new branch will rathe number 1.2.2.2 and so on. The progress
of the branch and the main trunk will therefore dn@o effect on each other unless a merge is
done. During merging, some files may be changeloit the branch and the main trunk,
conflicts thus arise and manual resolutions arelege AsCVSis handling the version number
of each file in the repository independently, tleetdiagram for each file can be different. This
Is the reason why managing files in as a configomas essential as it will be burdensome for a

developer to manually keep track of these diffek@msion numbers.

Branch Merge

Figure F-3 The Tree Diagram for Branching and Merghng for a Certain File
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When accessin@VSfrom a client to the server through a networks ipossible to setup the
server so that password authentication is requikgttryption system such as rsh, kerberos and

GSSAPI can also be employed to enhance securisckP2002).

From the results of the Delphi Survey, World WideM\interface ofCVSwas found to be
important. This feature allows easy access to dliece code without switching to tig&v/S
client when browsing the web page of a project. st commonly used World Wide Web
interface isViewCVYViewCVS Users Group 2002). By employiNgwCVS developers can
access the repository through lists of directoaied files with version number, author, change
date and the most recent ChangelLog (text commengviery version checkin). It is also
possible to explore the project at different tags lranches. For each file in the repository, one
can view the content of the file in several walsr source code, colorization of reserve words
and other programming structures are availablenofation of origin (from which author and
which version) of each line of the file can alsoge@erated. One can also compare the any two
version of the file usingiff on the web interface. Indeed, one may arguethieaweb interface
may be easier to use than the command line clremxploring a project, thus encourage
contribution. Another extension @VSis Bonsai (The Mozilla Organization 2003a), a World

Wide Web query interface to search content of asipry based on different criteria.

F.3 Limitations of CVS

CVSis more than 10 years old and Shapiro (2002) sigdet is a solution that effective solve
80% of the needs of the Free/Open Source Commsirginel thus good enough to gain
popularity. There are, however, a number of comgdaon the limitations of this system,
several of these complaints are discussed belarstlyi-van der Hoek suggested that (2000)
developers usually checkin files that had subsathotianges to the central repository. These

changes may involve a few intermediate versions tven private workspaces, but as there is



Appendix F  Software Configuration System and Seuwode Repository 323
only one repository, developers were left with ool$ to manage these intermediate versions.
Secondly, there are also needs for distributedreplication of repositories (Advogato 2000b;
van der Hoek 2000). Thirdly, to rename files oediories inCVS one has to first to delete the
object and then add the object with its new nante ihe repository. The system thus will
regard this object as new and versioning infornrmaivill be lost (Advogato 2000b, 2002b; van
der Hoek 2000). Fourthly, the branching and meygimocedure inCVSis too tedious
(Advogato 2000b, 2001c). Fifthly, as explainedahaf one retrieves files from a repository
while another person is checking-in, some of thesfretrieved may still be the old version.
Lastly, there is also suggestions to implementanger structure on configuration (Advogato
2000b) InCVS unless a tag or branch command is issued, iiffisudt for a developer to
retrieve the whole project at a certain time. Maw8ld, Hilfinger and Semenzato (1998)
demonstrated by their Project Revision Control &ysfPRCS that it is not necessary to give
version number in a per-file basis. RRCS every checkin involves the whole project, not jus

individual files that are changed and the projesca avhole bears a version number.

F.4 Other Systems Used in the Free/Open Source Comm  unities

Other tharCV§ there are other similar system used in the FigeiCource communities, such
as Aegis (Miller, P. 2003),Arch (Lord), Bitkeeper(BitMover 2002),0penCM (Shapiro &
Vanderburgh 2002b, 2002a; Shapiro, Vanderburgh &ydl 2003), PRCS (MacDonald,
Hilfinger & Semenzato 1998) an8ubversion(Collab.Net 2002b). Most of them include
improvements from the shortcomings stated aboveenEwany of the systems above were
structurally different fromCVS some of their designs were, however, influencedt.b For
example, in the case GpenCM the command line operation of the client wasgiesi to ‘feel’

like CVS(Shapiro & Vanderburgh 2002a).



Appendix F  Software Configuration System and Seuwode Repository 324

F.5 Conclusion

In this appendix, the background of SCM &@dSwas covered. The basic operations and
limitations of CVSwere also explained. Other source repositorigs @iso briefly introduced.
(References used in this appendix are includedchén'ltist of References' chapter in this

dissertation.)



Appendix G Results of Free/Open Source Hosting (FOS  PHost)
Sites Delphi Survey

The data collected in the Delphi survey is preseimenivo formats. The first format is in
HTML with hyperlinks at /Delphi/result/index.html ¢Aintroduction of this format can be
found in chapter 5). The other format is the ratadn PostgreSQL database dump format can
be found at /Delphi/db.out. Some of the secondatg such as log of IP addresses are deleted

to keep the participants anonymous.



Appendix H WakkaWiki Pages

The qualitative part of the evaluation model was téms using WakkaWiki on
http://www.ibiblio.org/fosphost/wakka/EvaluateFOSRHo It was captured into static html
pages using a Free/Open Source program called WirddKT Wiki sites are usually organised
as 'http://hostname/wiki/keyword'. NeverthelessMI Track adds the extension '.htm' to the
filename of the page capture so that the Windovesaifmg systems can recognise the file as a
html page. For example, the page 'keyword' becdkegs/ord.htm' after capture. Links in the
captured pages to other captured pages are alsstedjautomatically to this addition of

extension.

The capture was done on 22 Jan 2004 17:28:29 +1010@.complete capture can be found in
the CD-ROM enclosed in the directory '/wakka_pagepture'. To access the capture, please

open the index.html and you will be re-directedh® correct page.
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The readme file of the source code for the evalnatiodel is included in this appendix to give
the reader more understanding of the code. Theencel of the readme file is the
developers/users of the code and basic programkmogledge is assumed. The style of the
file is more informal and less academic in form&he complete source code can be found in

the CD-ROM enclosed in the directory 'Delphi'.

readme starts here...

What to expect

This is a system to conduct Delphi survey online doPhD project to collect opinion on
Free/Open Source Project Hosting (FOSPHost) sites system was highly customised to the
specific survey that was conducted. In order fdo ibe usable to other situations, you must
modify the code. This implies that you need to kriitiP PostgreSQL and prepare to read code.
This is my first project in PHP (but | have expederin web applications before) and so there
are definitely many areas for improvement. So maisbut the 'downside’ of this system, |
better 'sell' the benefits of using or at leaseéméfig to this system. Through this system, real
data was successfully collected. In short, it wdrkeTherefore, there are a lot of details
included in this system that can help you to imagumat it is like to run a Delphi survey online
even if you hate reading and modifying code. Tiescontains a brief introduction of the

system and more details about the code is includ#dte code_issues.txt file.
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The source code is licensed under GPL and the dooft¢ine database is OPL. These license
are included in the files gpl.txt and opl.txt. Tdwerent version is 0.10 written by Haggen So.

This document is updated on 3 Feb 2004.

To install, you need:

1. Aweb server
2. PHP (>=4)

3. PostgreSQL 7.0 or above

How to install:

1. Create a database called 'delphi' and creatgsdréhaggen'. Pour the 'db.out in.
2. Put the files in some directories visible frdmough the web server.

3. Done

As the files are distributed in the state of thd e the survey, the login page is cannot be
accessed directly through 'index.html'. You card fit at ‘old_register.html. For different
rounds, their corresponding directories 'rounddyrid2' and ‘'round3' all contain information
that the survey was closed. The original directoweh PHP scripts were moved to ‘c_roundl’,

'c_round2' and 'c_round3' instead.

The process

A detail description of the process of the survey de found in the PhD dissertation

‘Construction of an Evaluation Model for Free/OpenirSe Project Hosting (FOSPHost) sites'
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chapter 5. It can be found at http://www.ibibli@tosphost/ when it is ready. A brief outline

will be provided below.

The survey consisted of 3 rounds: the first round gualitative and second and third round
both quantitative & qualitative. 12 broad quessiomere asked in round 1 with Q2 as
multi-level question. The qualitative responsefiected were then summarised into unit
concepts and the participants were asked to véndge concepts. Round 2 of the survey
commenced together with the presentation of thdtsefor round 1. Participants were asked to
rate different statements (from unit concepts) gade comments as well. Round 3 was a
repetition of round 2 with round 2 results suppliedl post Delphi survey were also done to

collect opinion on the implementation of the survey

Table Structures

An introduction of the database tables will be hdlfor the understanding of the code. A brief

outline of the main tables will be presented below.

The first issue to be explained was the anonymougimants design of the system. When the
participants were invited, they were given a Useaidl a password. On the web server, the
UserID was the sole identification for the partamps. The name and the email address of the
participants were not stored on the server. Thezedwen in the case of the server being
compromised, the participants could still remaimragmous. The data collected thus could
also be easily made available to all without etlemscerns by just deleting sensitive data such

as IP addresses. The structure table that heldftirenation of the participants is listed below.

create table userinfo (

id serial primary key,
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userid varchar (10) unique,
nickname varchar (200),
password varchar (100),
expertuser  int2,

administrator int2,

academic int2,
pleader int2,
nonpub int2);

For most tables in the database, primary keysriglinserted for identification purpose. For

userid, the ones that started with r (i.e. r440ddenassigned to actual participants of the survey.
The ones that started with p were assigned to p#oticipants.
s000-s100, 123, 000, eugene and jasmine were drismteesting purposes. As it was difficult
to refer to a person using an ID number, a unigdename was given. A list of nicknames was

stored in the nickname table and a new participantd choose an unassigned name from the

list.

Whenever a participant tried to login, successfaliyot, his or her action would be stored in

the log table:

create table log (

id serial primary key,
userid varchar (10),
nickname varchar (200),

password varchar (100),

time timestamp default current_timestamp

login int2,

330

Other odd ones such as
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ip cidr);

After an introduction to the participants' relatedbles, the tables for each round will be
explained. Before going into the details of thigléastuctures, the concept of gnid and gnno
have to be explained. gnno was usually the questionber displayed, such as 1.2 or 2.1.2.1.
Nevertheless, when this number was stored, it wéssi form of 001002 or 002001002001 and

called gnid.

For round 1, the most important table was answetfich stored the responses from the

participants.

create table answerl (

id serial,

userid varchar (10),

ip cidr,

time timestamp default current_timestamp ,
gnid varchar (20),

answer text,

supans varchar (255),

nj int2,

deleted timestamp);

The field answer held the qualitative responsessaipdns held the quantitative responses. nj
standed for 'no judgment’, and this field wouldskéto 1 when the 'No Comment' checkbox

was selected.
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When a participant left a page that collected rasps, his or her responses would be saved.
The action of saving involved assigning the previpsaved responses as deleted (putting a
timestamp on the field deleted) and appending évenesponses to the table. This action could
give the researcher extra information on the chamjeaesponses and also the participant's

movements across pages.

After the responses were collected, they were sumsathinto unit concepts. The unit

concepts were stored in table.

create table codebook1 (

id int4 unique,

gnid varchar (20),

sid int2,

summary varchar (255));

The field sid was a unique number given to each epnwithin a question. The number
increased from 1 onwards. For convenience, wheaplaling the unit concepts, the
descriptions of the questions were stored in tlverds with sid=0. By when the table was
retrieved ordered by gnid and sid, the questiomscmcepts would both be retrieved in one

table.

The relationship between the answers given and thie aoncepts summarised were
many-to-many. This was because many participardseikpressed similar ideas, and within
one answer more than one unit concept could beesgpd. This relationship was stored in

table codingl.

create table codingl (
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id int4 unique,
ansid int4,
codeid int4);

For round 2 and round 3, the ratings of statem@mii$ concepts) related to the questions were
collected. The structures of the tables that hieédresponses were the similar to round 1
answerl. One of the differences was randomisaticatatements. In order to collect a more
unbiased data, the order of the statements prekdateratings were randomised when

displayed. The statements were randomised inttbeeht order for each participant and they
were stored in the table gn2seq. By retrieving thble ordered by id, the randomised order

could be obtained.

create table gn2seq (

id int4 unique,
userid varchar (10),
gnid varchar (20),
gnnum varchar (20),
descn text,

leaf int2);

Site map and related filenames

To make the process and the related programs nraterstandable, site maps with related

filenames are provided below. Some minor filesensst included.
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Initial Login Area

First ra
index.html!
Register = :
s15 A Explain
Login
registex htm : :
(old _register.him) /ExplainDelphi/
[ \7 Er
crl
| fy  tocinoh Result
Login  fogmpip
Register for the Login after /result!
first time Registratio
. Personal-—— Info. : I osout
1 . | —
1| Details Centre : &
' feraii.php info_ctr php logoff.php
. == - : Italics File name of page
: | Upda.te ' One Web Page
+ Details | .
' upd detail php " 1 A page not visible
'  J 1+ — — touser
» Secured Area To Survey : | A Group of Pages with
a Common Theme
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Round 1

o]

: Secured Area

Italics File name of page

One Web Page

| ' A page not visible

— — touser

Welcome : Logout
index.htm! . logoff php
gns.php /ﬂary. php E
12 |_Sa\Te| Summa E
Questions NC —m» ry :
i T save_nc.php j :
ave nd.php save “we.php '
Save! (. | Save! T R
Save ! | Save | | .
|NC||Save| 'NC | |Save| |S:-,u.r'v&:|E
e e
save.php save.php
Y ;
Individual Individual Individual :
Question | | Q2 Tools Question Tool :
(Q1,3-12) (Q1,3-12) :
answer.php? tool.php answer php? — qns_tool php? |
gn=X qgn=X n=X :
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Round 2 & 3

: Secured Area

Q2 Tools =

T tool php

|Save |
| NC |
T save nc.php

Y
Individua] |@_feolphp?n=X

Tool

save nc.php saveniphp T saveinc;\}rb\ save nd.php

‘Save | | avel |Sa\76| |Save| |_Save| | avel |_Save|
NC I NG T T NG T NC

1 m%p_hp I m?%p_hp 1 m%p_hp 1

Basio Feature Usability Del This

Info. Tool
edittool php? Jfeature.php? usability.php? deltool php?
n=X n=X n=X n=X

Italics File name of page
One Web Page

| 1 A page not visible
— — to user

U e EE EEEEEDESD DS DS S EEEE DS S S EEEEE S NSNS EEEEEEEE S S S S EEDEE S S S S S S S S S e
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E Secured Area gns.php E

: 12 ;

: Welcome —» —+—» [ogout

. Questions | |

E index.html J// i j E- logoff.php

: | | :
: mvephp Save Save :
. A savephp :
' gns.php?scope=00 '
: Individual :
E Q2 Tools Question E
: (QL,3-12) :
. l j qns.php?scope=0XX .
: ] :
' 'Save | '
[ | . [
: { T save.php :
. Individual Italics File name of page .
' Tool One Web Page '
: (Q1’3-1 2) | 1 A page not visible :
! gns.php?scope=00200X  — 1 4, yeer !
N O N T T T T ]

Results Generation

The majority of the generation of the presentatibtihe result was automated. The mechanism
was to ask the PHP interpreter to output to aréitber than to the web server. The code for
generation are located at /result/genl, /resul?gend result/gen3 and the main program for

generation was createhtm.php.
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This mechanism was also used to generate pagdsefeetification process in round 1. The
generation program was /result/genl/gencheck.plmg. generated page could then be viewed

through /checkl/check.php. One can also custontize generated pages, e.g.

‘/check1/r9214 .htm".
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The readme file of the source code for the evalnatiodel is included in this appendix to give
the reader more understanding of the code. Theenceli of the readme file is the
developers/users of the code and basic programkmogledge is assumed. The style of the
file is more informal and less academic in form&he complete source code can be found in

the CD-ROM enclosed in the directory ‘/eval_code'.

readme starts here...

A demo of the software can be found at
http://www.ibiblio.org/fosphost/exhost_choose.php
http://www.ibiblio.org/fosphost/exhost_evalset.php

You can work out which file does what from the demo

The source code is licensed under GPL and the dootehe database is public domain (this
license can be found in the file 'gpl.txt). Thereat version is 0.10 written by Haggen So.

This document is updated on 3 Feb 2004.

To install, you need:

1. Aweb server

2. PHP (>=4)

3. MySQL 3 or above
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How to install:

1. Create a database called 'fosp' and pour the 'thdump’ in.

2. Update the function connectdb in lib/lib.phphwiihe correct connection
parameters.

3. Put the files in some directories visible frdmough the web server.

4. Done

To customize:

Let's first study 'exhost_choose.php'

<?php

require(lib/lib.php");

pagehead();

connectdb($conn);
require(‘'exhost_choose_head.php’);
$cat="exhost’;
require(’lib/choose.php’);
require(‘exhost_choose _tail.php");

?>

Short and simple, right. The first obvious thingthat there are many 'exhost*. This is
designed so that more than one set of evaluatiomednosting in the same directory and using
the same database. That is, all files and tablageteto external hosting are named ‘exhost'.

Also, before including ‘lib/choose.php’, which iset general routine corresponding to
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‘exhost_choose.php’, the variable $cat is sextm&' so that the routine 'knows' to load data

from the 'exhost_* tables.

So if you want to create another evaluation, famegle, on operating systems, you can copy all
the 'exhost' files and tables with the prefix ‘@& change all the $cat assignments into 'OS".

Of course you need to fill the tables with new data

If you want to change the content of a certain pagéce that usually the generated content is
in the middle of a HTML page and the header andeioate more or less static. Therefore they
are included as separate header and footer files; modification of the header and footer
should go into those files, not the 'program files/lib. Don't update the 'program files' for

content change unless you really need to.

To update a cell:

1. Generate a table that contains the cell

2. Add '&edit=1" to the URL and reload the page

3. An extra link will be added to every cell angtklthe link of the specific cell
4. Update the information

5. Copy the SQL statements generated into MySQLitoon

Usually, two SQL statements will be generated amel @f them is to copy the old information

into a table called 'exhost_ver *'. These tablesamilar structures to 'exhost_* with an

extra date field, 'deleted’. The function of thiedses is to record all the changes.

An introduction to the code
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The most important product of the program is thegamson table, and it can be generalised as

below:
ltem 1 ltem 2
Feature Groupl |Featurel Cell Cell
Feature 2 Cell Cell

All the content in the table is stored in datakase then loaded into different objects in runtime.
The HTML page of the comparison table is then gerdritbm the content in the objects. So

let's start from the tables in the database.

From the table above, there are four types of cantamely feature groups, features, items and
cells. So, there are four corresponding tablékserdatabase. For each table, there is a primary
key called 'id' (except for feature_grps). Themeaso other keys to relate the tables, namely
'rid" (row), ‘cid' (column), 'grpid' (feature group Two extra keys ‘rsortid’ and ‘csortid" are

included to control the sort order when display&tie table definitions are listed below:

CREATE TABLE exhost_feature_grps (
grpid bigint(20) NOT NULL auto_increment,
eval tinyint(4) default NULL,
name varchar(255) binary default NULL,
PRIMARY KEY (grpid)

) TYPE=MyISAM;

CREATE TABLE exhost_features (
rid bigint(20) NOT NULL auto_increment,
rsortid int(11) NOT NULL default '0',
grpid bigint(20) NOT NULL default '0',

name varchar(255) binary default NULL,
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PRIMARY KEY (rid),
UNIQUE KEY rsortid (rsortid),
KEY rsortid_2 (rsortid),

KEY grpid (grpid)

) TYPE=MyISAM;

CREATE TABLE exhost_items (

cid bigint(20) NOT NULL auto_increment,

csortid int(11) NOT NULL default '0',
name varchar(255) binary default NULL,
PRIMARY KEY (cid),

UNIQUE KEY csortid (csortid),

KEY csortid_2 (csortid)

) TYPE=MyISAM;

CREATE TABLE exhost_data (
id bigint(20) NOT NULL auto_increment,
rid bigint(20) NOT NULL default '0',

cid bigint(20) NOT NULL default '0',

content varchar(255) binary default NULL,

PRIMARY KEY (id),
KEY rid (rid),
KEY cid (cid)

) TYPE=MyISAM;

343
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After the introduction of the structure of the &l the data structure in the program will be

explained. A simple illustration of the major ottje can be shown like this:

itemlist

+-featurelist

| +-array of features
+-array of items

+-array of cells

itemlist contains two major elements, featurelisd array of items. For each item, it contains
the description to itself and also all the cellated to that item.

Another way to show them is by mapping them totétde:

Featurelist lteml Item?2
Array Array Array
of of of
Features Cells Cells

After explaining the data structure, it is timeotatline the major algorithm in loading the data

from the tables to the objects:

Load featurelist according to condition
Load Itemlist according to condition
For each item in itemlist

Load content into array of cells according to feelist
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This algorithm can be seen from lib/evalres.php tAap implementation can be found in
lib/gentable.php, which is actually an earlier vamsof this algorithm. gentable.php will
definitely look nicer by calling the methods defina obj.php, but it is not broken, so nothing

is done).



