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Background 1

Background

Thereis a lot of (too much?)information about libre software projects
out there

We're starting to streamlinethe extraction of raw data (e.g., from
CVSrepositories)

We haveto apply data mining and data interpretation techniquesto
get meaningfulinformation

Let's explore approacheswhich wereproductive in other �elds
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Main aims of the study 2

Main aims of the study

To advancein the understandingof the social structure of libre soft-
ware projects

To characterizeprojectsaccording to this structure

To relate the evolution of a project to the evolution of its social
structure

To explore self-organization in the social structure of libre software
projects
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Metho dology

Download CVS history information from the repository for a libre
software project

Extract the information relatedto who commitedwhat

Build with it the commiter and module networks

Analyzethe resultingnetworks usingsocial network analysis

Extract someconclusions
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The commiter network 4

The commiter network

Onesideof a�liation network

Eachvertex,a commiter (usuallya developer)

Edge:whenthere is contribution to at leastonecommonmodule

Weight of edges:commitsby both commitersto all commonmodules
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The module network

Other sideof the samea�liation network

Eachvertex,a module (usuallya top-leveldirectory)

Edge:whenthere is at leastonecommoncommiter

Weight of edges:commitsby commoncommitersto both modules
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Both are a complex mesh 6

Both are a complex mesh

Module network for the Apacheproject, ca. February 2004
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But they can be characterized 7

But they can be characterized

Degree(number of connectionsper vertex)

Weighteddegree(in our case,by commits)

Distancecentrality (proximity to the rest of the network)

Betweennesscentrality (shortest paths traversinga vertex)

Clusteringcoe�cient (connectivity to the neighborhood)

Weightedclusteringcoe�cient (in our case,by commits)

Community analysis(Girvan-Newmanalgorithm)
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Apache: connection degree (commiters network) 8

Apache: connection degree (commiters
network)
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Apache,circa February 2004
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Apache and GNOME clustering coe�cien t (mo dules network) 9

Apache and GNOME clustering coe�cient
(mo dules network)
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Apache(left), GNOME(right) circa February 2004
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Apache, GNOME, KDE weighted clustering coe�cien t (mo dules network) 10

Apache, GNOME, KDE weighted clustering
coe�cient (mo dules network)
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Apache(left), GNOME(center), KDE (right) circa February 2004
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Apache connection degree (mo dules network) 11

Apache connection degree (mo dules network)
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Apache modules communit y analysis (1999.01) 12

Apache modules communit y analysis
(1999.01)
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Apache modules communit y analysis
(2000.01)
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Apache modules communit y analysis (2000.09) 14

Apache modules communit y analysis
(2000.09)
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Apache modules communit y analysis (2002.01) 15

Apache modules communit y analysis
(2002.01)
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Apache modules communit y analysis (2004.02) 16

Apache modules communit y analysis
(2004.02)
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Conclusions

Methodologyfor studyingthe structure of libre software projects

Capturesboth relationshipsbetweenmodulesand commiters

First step to community analysis

Accessto traditional social network analysistools

Further work: characterizationof projects
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