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Overview (about OSS)

 What is OSS?
— Free to use, free to distribute
— Unlimited usage
— Source code freely available and modifiable
« Potential advantages over commercial software?
— Higher quality
— Faster development
— Lower cost
— Transparent
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Overview (about our research)

e Our goal

— Understanding the OSS phenomenon using modeling
and simulation

— Agent-based simulation hypothesis-testing (in silico
experiments)

« Approach
— SourceForge is the source of our empirical data
— Model as one of four types of social network
— Use simulation to test hypotheses implied by the model



The Computer Experiment
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Overview (about SF)

* VA Software

 Part of OSDN

o Started 12/1999

» Collaboration tools

* 97,950 Projects

« over 186,000 Developers

* 1,041,585 Registered Users



Modeling as Collaboration

Network

« What is a collaboration network??

— A social network representing the collaborating
relationships.

— Movie actor network and scientist collaboration
network

« Difference of SourceForge collaboration
network
— Link detachment
— Virtual collaboration
— Voluntary
— Global

 Bipartite property of collaboration networks
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SourceForge Developer

Network
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Network Statistics Inspected

* Diameter

Average degree
Clustering coefficient
Degree distribution
Fitness and life cycle
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Terminology

Diameter
— Average length of shortest paths between all pairs of vertices
 Degree
— The count of edges connected to given vertex
* Average degree
— Average of the degrees of all vertices in the network
* Cluster
— The connected components of the network
» Clustering coefficient (CC)

— CC.: Fraction representing the number of links actually present
relative to the total possible number of links among the vertices
In its neighborhood.

— CC: average of all CC, in a network
* Degree distribution

— The distribution of degrees throughout a network .



Agent-based Modeling

« EBM vs. ABM

— Heterogeneous individuals
— Complex network

* Experience environment
— Hardware: computer cluster

— Software:
o Simulation toolkits: Swarm

« Database: Oracle
« Language: Java, PL/SQL
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Model of SourceForge

 ABM based on bipartite graph

* Model description
— Agent: developer
— Behaviors: Create, join, abandon and
idle
— Preference: developer’s and project’s
— Fitness

* Four models / four hypotheses

— ER, BA, BA with constant fithess and
BA with dynamic fitness

« Comparison of observed and
simulated social networks




Models/Hypotheses

 Hypothesis One: The developer network is a random
network (modified ER model)

— This 1s the “all-projects-are-created-equal” model

* Hypothesis Two: The developer network is a scale-
free network (BA model)

— This 1s the “rich-get-richer” model.

* Hypothesis Three: The developer network is a scale-
free network with fitness (BA model with fitness)

— This 1s the “not-all-projects-are-born-equal” model.

 Hypothesis Four: The developer network is a scale-
free network with dynamic fitness (BA model with
dynamic fitness)

— This 1s the “projects-have-a-life-cycle” model.
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ER Model - Diameter

* Average degree
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ER Model - Clustering Coefficient

Trend of Clustering Ceefficient (ER simualtion vs. empirical data)

09 == '
-~ ERsimulation
~#~ Empirical data |

08
k=
% 0.7! ----------- OB - W oo e e e L L ks S P —— ?
2os
8
w
=
(&) L
P 05
o
E
3
504
Q.
<

03

(c o —O— —5— —o— —~— —8
02 '
1 1.5 2 25 3 35 4 45 5 55

Time

« Clustering
coefficient is
relatively low
under 0.3 while
it is around 0.7
In empirical data.

17



ER Model - Degree Distribution
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ER Model - Cluster Size

Distribution
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BA Model - Diameter and

Clustering Coefficient
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BA Model - Degree

Distribution

 Power laws in degree
distributions, similar to
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BA Model with Constant

Fithess
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BA Model with Dynamic

Fithess

Power laws in degree
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Idea of Dynamic Fitness

* Intuition: Projects grow and decline with time.

« Statistics: project has life cycle behavior
which can not be replicated by BA model
with constant fitness, but can be replicated
by BA model with dynamic fithess
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Summary
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Cycles of Modeling & *
Simulation: Scientific Method




« Study of SourceForge collaboration network
can help us understanding the OSS
community

« Simulation is used to investigate of
SourceForge collaboration network.

27



Thank you



