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Abstract

The aim of the study described in this paper is to analyse the structure of the Open Source community, as part of a PhD project analysing motives for involvement in Open Source development.  It can be assumed that people participate in Open Source development for a variety of reasons. The specific focus of this study the opportunity it provides for people to build a reputation for knowledge and skill, reflected in the prestige accorded to participants within the community.

The structure of the Open Source community is analysed by applying network analysis techniques to data matrices constructed by coding the content of emails collected from a variety of Open Source development forums. This paper focuses on the design of the study, particularly how the data are collected and coded.
Introduction

Open Source refers to  software that has been developed  with its source code readily accessible, which allows the  end user to make alterations to the program. Since the early 1990s, the Open Source community has emerged as a major contributor to software development. The Internet and related technologies have enabled the formation of distributed, collaborative networks of individuals engaged in the task of cooperatively creating software, while governed by a loose and informal structure.  By creating an environment that places value in participation, this technology has encouraged the contribution of individuals in such collaborative networks without the explicit transfer of money among network participants.
The current paper is part of a doctoral dissertation, which presents an analysis of the motivations and incentives for skilled programmers to become involved in the Open Source community and to work in their leisure time on software development. The problem is approached through (1) a web-based survey, intended to clarify how open source work fits into other aspects of participants lives (and so includes data on work, life and family balance issues and their impact on available leisure time); and (2) the analysis of communications between participants, intended to elucidate the structure of Open Source community (or communities within it). The paper is concerned with the second of these components
Specifically, this paper presents a methodology involving the application Network Analysis techniques to data downloaded from online discussion pages. The data are the online messages that form the communications that guide the development of open source projects. These are coded, to produce the data matrices that are analysed to map the structure of Open Source communities and to investigate the nature of prestige and reputation within the community. 

Background on the Open Source Community

The Open Source community is a large cohort of individuals who work collectively to produce free software.  The software is then made available to the public with the source code accessible allowing the user to make modifications, which is the key distinction between Open Source and commercial software products. 

To be classified as Open Source, the software is required to have its source code freely available.  The source code of a program is the sequence of actual typed common-language words entered by a programmer. These commands constitute the actual structure of the program. When the source code of a particular application is available to the public, it is said that the source code is open (Johnson, 2001).  A competent programmer, who has the source code of a program, can build a new or extended application, modify or alter the performance and correct bugs etc. However, the source code of most purchased programs is already compiled to run on a particular operating system. Compiled software is in binary code that speaks to the components of a computer system. It is incredibly difficult to invert a compiled program to obtain the underlying source code and in most instances is prohibited by the original developer. This form of software is commonly referred to as closed source software (Johnson, 2001).  Protagonists of Open Source development argue that open source licensing allows for a superior development process.

Diagram One illustrates Open Source program development.
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Diagram Two illustrates Closed Source software development.
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Much of the literature on the Open Source community suggests a rather altruistic community that produces the software for the benefit of all, without receiving any remuneration.  The most common suggested reasons for participation are to limit the power of large software companies such as Microsoft, the enjoyment of sharing, learning new skills and the belief that software should be free. However, the thesis posits a mix of motives for Open Source involvement, including more instrumental motives than altruism or anti-corporate ideology.
The Open Source community
One of the aims of the project is analyse why people volunteer their labour in the context of new forms of community.  The Internet plays a major role in modern society and has increased opportunities to communicate and share information by lowering barriers that arise from cost and distance.  Consequently, with new technologies, new definitions of communities are needed and the traditional forms of communication are being expanded.  Members of the Open Source community may live on opposite sides of the world and may never have talked in person, but communicate frequently online.  It may also be one of the few environments that bases its hierarchy solely on the participation and expertise of its members.  As a community, they have now produced a phenomenal amount of software that is made freely available to the public without receiving direct monetary compensation.  The existing body of literature does not sufficiently explicate the motivation that continues to see people participating in Open Source software development. As this is a subject of great interest to many, it now necessitates a more comprehensive appraisal. 

Open Source projects are symbolic of communities, however they differ in that they are also production orientated, similar to that of a work organisation.  They are borderless, virtual and predominately run by volunteers.  The motivation for involvement in Open Source projects varies from one individual to another; however their involvement through Open Source projects can create various opportunities.  

Early theorists, such as Hawleys (1950) writings on communities, tended to focus on relationships within geographically and temporally bound communities.  However, the definition of communities since then has taken on a more useful approach (Ruef, 2000).  Hannan and Carroll (1995) argue that community ‘refers to the broader set of organisational populations whose interactions have systematic character, often caused by functional differentiation’.

Brint (2001) expands on this and defines communities as aggregates of people who share common activities and/or beliefs and who are bound together principally by relations of affect, loyalty, common values and/or personal concerns.  Brint (2001) argues that the early theories on communities are based on assumptions that seem unrealistic and unhelpful in an age of mass transportation and communication, geographic and social mobility and crosscutting social worlds.  Instead, he offers a definition that acknowledges that relations among members of a community do not need to be exclusive or even frequent.  In addition, Brint (2001) states that it is not necessary for these relations to be based in every instance on affect, loyalty shared values, or personal concern.  Brint (2001) offers a definition that only requires that these relations be based primarily on affect, loyalty, shared values, or personal involvement with the lives of others.    

Brint (2001) developed a typology of virtual community attributes. 

	A. Archetypal Virtues: Fraternalism and Mutual Support
	Virtual Community

	High levels of member participation
	Varies

	Strong fraternal feelings, typical among members in closest contact
	Yes

	High levels of appreciation of individuals as individuals
	Usually not but variable

	High levels of mutual support
	Varies

	Strong, self-conscious identification with community
	Often

	Oral memory, traditions and/or folklore
	Varies, often short lived

	High levels of ritual to integrate
	No

	Archetypal Virtues: Informal Dispute Settlement and Low Levels of Stratification
	

	Mutual adjustments through interaction or values?
	Varies



	Dispute resolution through rules, discussion, informal mediation or combination
	Primarily through rules and discussion

	Stratified/unsatisfied
	Relatively unsatisfied

	Interaction strongly influenced by particularistic social identities (e.g. gender)
	No

	Archetypal Vices: Enforced Conformity, Illiberalism and Intolerance
	

	High levels of enforced conformity
	No

	Significant constraints on pursuit of individual interests
	Relatively little

	Creation of deviance
	Yes

	Strong boundaries between members and non- members
	Varies


Brint (2001) argues that many communities are frequently described as relatively unstratified and accepting of all members regardless of their social position, however this is in fact rarely the case.  Berger and Zelditch (1998) argue that hierarchies and other forms of stratification exist in all communities characterised by face-to-face contact.  Stratification may arise for a number of different reasons, i.e. different levels of contribution to the community, varying levels of knowledge, social or physical attributes etc.  

In many virtual communities dominant members do emerge, where they are able to influence each other based on intellectually, usability, or by their high levels of commitment to the community (Brint, 2001).  This example of a community can be demonstrated by looking at the Open Source community.  Respect and prestige is gained among the members by the contribution to various projects, skills and participation.

Ghosh’s (2002) study of developers and users show that the most significant rationale for developers wanting to participate in the Open Source community seems to be aimed at the improvement of individual skills, the exchange of information and knowledge with other developers and in due course, a maturing of the whole community with regard to both commercial (material) and political aspects.  

The research method described here will allow us to track various Open Source members to reveal career pathways within the community.  It has been suggested (Ghosh 1998) that open source developers rise through the ranks of a hierarchical community based on participation and skill level, with more experienced and advanced programmers having more input over the less proficient. There is however, little empirical evidence to support this notion.

Methodology

The Open Source community can be considered a ‘structure of opportunities’ as the level of involvement and reward depends on skill, time committed and the resources available to the individual.  

Activity on an Open Source project is generally open to all members by means of e-mails and web boards.  This communication is well structured, with questions and answers posted on the discussion pages.  Through this information it is possible to design a coding framework to identify if a hierarchal format exists within the community.  Generally, new members of the community identify themselves as ‘newbies’ on the discussion pages and very politely seek advice from existing members to help them with their problem.  From here, existing members provide advice and solutions. In the majority of cases, to join an Open Source discussion, potential members must seek permission from a web administrator and provide a user name and e-mail address.  This information is made available to all existing members on the discussion board. It is important to note that each post placed on a discussion board must give quite specific information. It is possible to identify who has sent the post, to whom it is addressed, the number of the post in the chain, how many respondents, time and date and, on some discussion pages, the numbers of posts that each member has made over a given period. 

Method

1) For the purpose of this pilot a selection of 30 e-mail posts from an online discussion page were chosen from a publicly assessable Open Source discussion board.

2) Email posts were then coded according to criteria described below.  These initial criteria will be expanded to incorporate the various posts placed on the discussion boards but they provide a basic framework to test the methodology. 

	Channel structure
	Communication content

	Sender (Who the message is from)? 
	Who is the question from? 

	How many times they have posted? 
	Are they asking a question?

	Who the message is directed at?
	Are they responding to a question?

	Date.
	Is there a social content to the post?

	Location.
	Are they replying to say “Thanks”?

	Gender.
	How many posts have they made?

	Identification.
	


Table 1:  Example of coding framework
	*node data
	 
	 
	 
	 
	 
	 
	 

	ID
	Newbie
	Gender
	Location
	
	
	
	 

	cdkey
	Y
	Uknown
	Uknown
	
	
	
	 

	Roxoff
	N
	Uknown
	England
	
	
	
	 

	Devils_casper
	N
	Uknown
	India
	
	
	
	 

	 
	
	
	
	
	
	
	 

	*tie data
	
	
	
	
	
	
	 

	From 
	to
	Date
	TAS
	TAG
	SocialContent  
	Thanks
	NPOST

	cdkey
	Forum
	13112006
	Y
	N
	N
	N
	1

	Roxoff
	cdkey
	13112006
	N
	Y
	N
	N
	1869

	cdkey
	Roxoff
	13112006
	N
	N
	N
	Y
	13

	cdkey
	Forum
	14112006
	Y
	N
	N
	N
	13

	Devils_casper
	cdkey
	14112006
	N
	Y
	N
	N
	15

	cdkey
	Devils_casper
	16112006
	Y
	N
	N
	N
	3416

	Devils_casper
	cdkey
	16112006
	N
	Y
	N
	N
	3416

	cdkey
	Forum
	17112006
	Y
	N
	N
	N
	16


(TAS) = Technical advice sought, (TAG) =Technical advice given, (NPOST) =Number of posts

3) Apply network analysis visualise the community using UCINET to analyse the network and compare to Random graphs of similar properties to interpret results.
From this point using UCINET to analyse the network and compare to Random graphs of similar properties to interpret results.
Figure 1: Example of Network
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Red represents Newbies, blue represents experienced users

Conclusion

One of the main questions the research aims to answer is whether the Open Source movement comprises of a random selection of individuals or there are, in fact, key players within the community?  This methodology will enable large amounts of data to be translated into a meaningful map of communication networks, in order to map the communication structure of Open Source communities.  The use of Network Analysis will provide an empirical basis for a model of the prestige structure within the open source community and an understanding of how leadership roles emerge and are sustained.
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Open Source Programmer designs software and uploads on to Internet for other open source software users





Open source software user downloads software on to computer and is able to modify for own personal use 





Open source software users can keep using and improving software by uploading back onto the Internet for further enhancement by others in the community. 
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Team of programmers design specific program





End user purchases product, unable to make alterations








