
Drawing the Big Picture: Analyzing FLOSS Collaboration 

with Temporal Social Network Analysis 
  
  
  
  
  

  

Amir Azarbakht 
Oregon State University 

1148 Kelley Engineering Center 
Corvallis, OR 97331, USA 

+1 (347) 276-0790 

azarbaam@eecs.oregonstate.edu 

  

ABSTRACT 

How can we understand FOSS collaboration better? Can social 

issues that emerge be identified and addressed before it is too 

late? Can the community heal itself, become more transparent and 

inclusive, and promote diversity? We propose a technique to 

address these issues by quantitative analysis of social dynamics in 

FOSS communities. We propose using social network analysis 

metrics to identify growth patterns and unhealthy dynamics; 

giving the community a heads-up when they can still take action 

to ensure the sustainability of the project.   

Categories and Subject Descriptors 

H.5.m [Information interfaces and presentation (e.g., HCI)]: 

Miscellaneous. 

General Terms 

Measurement, Reliability, Human Factors. 

Keywords 

FLOSS, Social Dynamics, Temporal Analysis, Free/Open Source 

Software, FOSS, Forking, Social Network Analysis. 

1. INTRODUCTION 
Social networks are a ubiquitous part of our social lives, and the 

creation of online social communities has been a natural extension 

of this phenomena. Free/Open Source Software (FOSS) 

development efforts are prime examples of how community can 

be leveraged in software development, as efforts are formed 

around volunteer-based communities of interest, and depend on 

continued interest and involvement in order to stay alive [2].  

Though the bulk of collaboration and communication in FOSS 

communities occurs online and is publicly accessible, there are 

many open questions about the social dynamics in FOSS 

communities. Projects might go through a metamorphosis when 

faced with an influx of new developers or the involvement of an 

outside organization. Conflicts between developers raised as the 

result of divergent opinions about the future of the project might 

lead to an ensuing fork of project and the dilution of the 

community. Forking, either as a violent split when there is a 

conflict or as a friendly divide when new features are 

experimentally added both affect the community [1]. 

Most recent studies of FOSS communities have tended to suffer 

from two important limitations. First, they treat community as a 

static structure rather than a dynamic process. Second, many 

social dynamics in FOSS have been studied using a case-study 

methodology, focusing on a selected subset of the available data.  

In this paper, we propose to use social network analysis to study 

the evolution and social dynamics of FOSS communities. With 

these techniques we hope to identify measures associated with 

unhealthy group dynamics, e.g. a simmering conflict, as well as 

early indicators of major events in the lifespan of an online 

community. One dynamic we are especially interested in are those 

of forked FOSS projects. We will seek to validate this technique 

by comparing the results of our analysis to the results of a study of 

forked FOSS projects by Robles et al. [5]. The goal is to 

demonstrate that this quantitative approach can be applied to 

commonly available FOSS archives to get a better understanding 

of the evolution of these communities.  

This paper is organized as follows: We present related literature 

on online social communities, recounting their focus and the 

findings. We then present the gap in the literature, and what 

further study needs to be done. Next, we discuss why the issue 

needs to be addressed and who benefits from it, in the motivation 

section. Following that, we present three research questions 

framed as hypotheses that we are going to test. After that, we 

propose a methodology as to how to test the validity of the 

hypotheses, which includes gathering data, doing the analysis, and 

the visualization of the findings. At the end, we present future 

work and challenges. 

2. RESEARCH QUESTIONS 
We argue that the social interactions data reflects the changes the 

community goes through, and will be able to describe the context 

surrounding a forking event. Robles et al. [5] classify the main 

reasons for forking into six classes, listed in Table 2. Three of the 

six listed reasons are socially related, and so should arguably be 

reflected somehow in the social interaction data. As an example, if 

a fork occurs because of a desire for “more community-driven 

development”, we expect to see an interaction patterns in the 

collaboration data showing. a strongly-connected core community 

getting more isolated from the rest of the community, and the 

formation of another very active and well-connected core.  

More specifically, our research hypotheses are: 

Hypothesis #1: Social interactions data can be used to predict an 

imminent fork.  

Hypothesis #2: “Personal differences” and “technical 

differences” are associated with distinctly different interaction 

patterns. It is possible to tell the difference between when the 

reason for forking was personal vs. technical.  

Hypothesis #3: It is possible to tell through collaboration patterns 

between when the reason for forking is “more community-driven 

development” and “differences among the developer team”? 



 

Table 1. The main reasons for forking as classified by Robles et al. [5] as well as the proposed associated metrics & collaboration 

data sources. 

Reason for Forking Example Forks Frequency Associate d 

Collaboration 

data 

Associated Metrics Notes 

Technical (Addition of 

functionality) 

(Technical differences) 

Xpdf & Poppler 60 (27.3%) Commits logs, 

Bug repositories, 

Mailing list 

Effective graph diameter 

Resilience of the entire network 

Clustering coefficient of nodes 

6 months before 

and 3 months after 

the forking date 

Discontinuation of the 

original project 

Apache web server 44 (20.0%) N/A N/A N/A 

More community-driven 

development 

EGCS & GCC 29 (13.2%) Commit logs, 

Bug repositories 

Clustering coefficient of nodes 

Closeness centrality 

Degree distribution of the entire 

network 

Effective graph diameter 

Eigenvector centrality 

Resilience of the entire network 

6 months before 

and 3 months after 

the forking date 

Legal issues X.Org & XFree 24 (10.9%) N/A N/A N/A 

Commercial strategy 

forks 

LibreOffice & 

OpenOffice.org 

20 (9.1%) N/A N/A N/A 

Differences among 

developer team 

(Personal differences) 

OpenBSD & 

NetBSD 

16 (7.3%) Commits logs, 

Bug repositories, 

Mailing list (1. 

who emailed 

who, 

2. what they are 

saying (content)) 

Effective graph diameter 

Edge betweenness centrality 

Eigenvector centrality 

Node betweenness centrality 

Clustering coefficient of nodes 

Edge betweenness centrality 

Degree distribution of the entire 

network 

Resilience of the entire network 

6 months before 

and 3 months after 

the forking date 

Experimental Blackbox & 

Openbox 

5 (2.3%) N/A N/A N/A 

Not Found SMPlayer & 

UMPlayer 

22 (10.0%) N/A N/A N/A 

3. RESEARCH PROGRESS 
Some initial work is done, namely scraping mailing list data off 

several FOSS projects, as well as their bug repositories. We have 

also done a literature review of the existing work on social 

network analysis on FOSS communities, and have experienced 

working with large graphs. There are a myriad of possible 

applications for the possible outcomes of this line of research, and 

the gap in the existing body of research shows a need for further 

study of FOSS social network analysis. 

4. CONTRIBUTIONS 
To better understand and measure the evolution and social 

dynamics of FOSS projects, integral components to understanding 

their evolution and direction, we need new and better tools. With 

this knowledge and these tools, we could help projects reflect on 

their actions, and help community leaders make informed 

decisions about possible changes or interventions. We want to 

map the dynamics of communities to real world phenomena. 

Identification is the first step to rectify an undesired dynamic 

before the damage is done. A community that does not manage 

growing pains may end up stagnating or dissolving.  

Managing growing pains is especially important in case of FOSS, 

where near half the project contributors are volunteers [6]. Oh et 

al. [7] have argued that openness in FOSS is “[...] generally 

perceived as having a positive connotation, however, the term can 

also be interpreted as referring to some unconstructive 

characteristics, such as unobstructed exit, susceptible, vulnerable, 

fragile, lacking effective regulation, and so on. The unobstructed 

exit and lack of regulatory force inherent in the OSS community 

can result in a community’s susceptibility and vulnerability to 

herded exits by its participants. Commercial vendor intervention, 

an alternative project becoming available, and licensing issues can 

result in some original core members ceasing to provide their 

loyal service for the community, which can prompt their 

coworkers to leave as well” [7]. 

Recipes for success or stagnation, sustainability or fragmentation 

could be identifiable, leading to a set of best practices and pitfalls. 



5. EXPECTED BENEFITS OF 

PARTICIPATION IN OPENSYM 2013 

DOCTORAL SYMPOSIUMS 
Having my research work evaluated and provided feedback from 

the experts in the community is going to be an invaluable 

opportunity that would help chisel out my research. Meeting other 

doctoral symposium participants will also help broaden my 

network of researchers with similar interest, which will facilitate 

possible future collaboration. 
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