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Overview 1

Overview

Availableinformation about libre software projects

Open problems(large detailedstudies,crossinginformation from dif-
ferent sources)

Somequestionsstill to be answered

What do we needto be there

c
 2004 Jes �us M. Gonz� alez Barahona Getting the global picture



Sources of data about libre software pro jects 2

Sources of data about libre software projects

Versioncontrol systems:CVS, Subversion,Bitkeeper, etc

Software releases(both binary and source)

Project documentation:man, info, DocBook, LaTeX, plain text, etc

Bug tracking systems:Bugzilla, Sourceforge, Debian,etc

Mailing lists: BSD mbox, MH mbox, Mailman, etc

Forums:many, many kinds

Information about usage,eg: Debian'spopularity contest

Impact in the Internet, eg: some�ltered Googling

Polls and surveys,eg: FLOSS
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One kind of data source, one project

Example: source code analysis

Data source:versioncontrol system

Metrics basedanalysis(SLOC,McCabe, number of modules,etc.)

Classi�cationof code (language,documentation,etc.)

Reusestudy (comparison of sourcecode)

Contribution (eg. by author), includinga�liation networks

Evolution (any of the previousin time)

Combinedstudies(within sameproject)

What can be learned: structure of the sourcecode, basicdeveloper
activity

c
 2004 Jes �us M. Gonz� alez Barahona Getting the global picture



Several kind of data sources, one pro ject 4

Several kind of data sources, one project

Example: tracking developer activities

Data source:versioncontrol system,bug tracking system,mailing list

Identify all developers in the BTS (maybe with help of heuristics)

Identify all BTS ids in mailing lists (maybe with help of heuristics)

Track individualdevelopersin time (evolutionof their contribution to
the project)

What can be learned: how activity evolvesover time, who �x bugs
(and when), ratio of listers to reporters to developers

c
 2004 Jes �us M. Gonz� alez Barahona Getting the global picture
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One kind of data source, several projects

Example: source code analysis for a distribution

Data source:sourcepackagesin a distribution

Compare and correlate sourceanalysis(alreadyshown)

What can be learned: �le size for di�erent languages,correlations
betweenmetricsand developers(are they similar in similar projects?)
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Several kinds of data sources, several projects

Example: relationship of bug �xing to patch size

Data sources:versioncontrol system,bug tracking system,mailing
list

Look for patchesin the BTS, identify them in the CVS

Look for patchesin the mailing list, identify them in the CVS

Look for �xed bugsin the BTS, relate them to changesin CVS

What can be learned: time from bug report to bug �x, relationship
to patch size, to who takes the bug report, to existenceof patch:
relationshipof bugsto previouschangesin code
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Several kinds of data sources, thousands of pro jects 7

Several kinds of data sources, thousands of
projects

Example: tracking developer e�o rt and activities

Data sources:asmuch as possible

Selectsomehundredsof developers

Track them in severalprojects, submit a poll to them

Usethe combinedinformation to estimatee�o rt per developer over
time, to look for shifts in e�o rt from project to project, to correlate
e�o rt in di�erent activities (coding, bug �xing, mailing lists)

What canbe learned:typicalevolutionsof developers,what they think
they do compared to what they actuallydo, understandingwhy some
projectsget developersand other no, and model the project
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In all cases... 8

In all cases...

All the downloadingof data can be automated

Most of the analysisof data can be automated(maybe with the help
of heuristicsstatistically valid, and somehand-work)

Data can bene�t a lot of well designedpolls answeredby developers

Reallylarge setsof data

Many privacy issues
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Main problems to get the big picture

Di�erent sourcesystems(eg, bug tracking systems:Bugzilla,Source-
forge, GNATS, Debian)

Di�erent levelsof information and data representationfor the same
concept(eg: userids in CVS, BTS, mailing list, forum, etc)

Di�erent information for the sameitem (eg: di�erent mailing addres-
sesfor the samedeveloper, at the sametime)

Di�erent conventionsat di�erent projects(eg: policyandusesof code
uploadsand releases)
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Our plan (headlines) 10

Our plan (headlines)

Automate as much download processesas possible(modular archi-
tecture)

Automate as much analysisapproachesas possible(modular archi-
tecture)

Build huge databasewith all data collected(be it raw or result of
analysis)

Allow other to usean contribute code

Allow data from polls to be integrated

Run the machineryfor many, many projects
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Our plan (some details)

Unique(opaque)identi�er for everydeveloper

Uni�ed data descriptionsfor main sourcesof raw data

Clear data formats for exchangeof information in most commoncon-
texts

Let projectsusethe tools (\rep ort on my project")

Integratethe tools with usualdevelopmentsystems(as GForge)
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Where are we now 12

Where are we now

GlueTheosand CVSAnalYin good shape

Work in progress:integration with sourceanalysistools

Work in progress:integration of social network analysistools

Work in progress:integration with statistical tools

To be done: integration of other data sources(BTSs, mailing lists,
etc)

To be done:framework for data interchange

To be done:integration of everything,and collaboration framework

c
 2004 Jes �us M. Gonz� alez Barahona Getting the global picture

CVSAnalY: analyzing CVS repositories 13

CVSAnalY: analyzing CVS repositories

Basedon the analysisof CVS logs

Three steps

� Preprocessing(data retrievaland extraction)

� Intermediateformat (SQL, XML...)

� Postprocessing(manipulation,correlations,graphics,etc.)
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Preprocessing

Downloadingmodulesand removingaggregatedones

Log retrievaland parsing

Transformation into SQL and XML

Usernamemerging

File type matching(sourcecode, documentation,translation, etc.)

1.1.1.1versionand �les in the Attic

Commit commentparsedfor externalcontribution and \silent" com-
mits
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Postpro cess 15

Postprocess

Statistical information on the project

Software evolution, inequelity, etc. graphs

Heat mapsfor developer interaction

SocialNetwork Analysis(for modules/directories/�les anddevelopers)

Developer statistics

c
 2004 Jes �us M. Gonz� alez Barahona Getting the global picture



GlueTheos: analysis of the evolution 16

GlueTheos: analysis of the evolution

Retrievesperiodically the sourcesfrom CVS

Runsexternalprograms

� Sizemeasurementin SLOC(SLOCCount)

� Authorship attribution (CODD)

� Complexity measures(Halstead& McCabe)

� Other (evenlanguage-speci�c) tools are alsopossible(wc, etc.)

Storesresultsin databasein order to make comparisonspossible
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Commiters in time for 'Evolution'

Commitersin time for 'Evolution'
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Commits in time for 'Ev olution' 18

Commits in time for 'Evolution'

Commitsin time for 'Evolution'
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Gini coe�cient in 'Evolution'

Gini coe�cient in 'Evolution'
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'Generations' in 'K O�ce'

\Generations"inKO�ce
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File discrimination in KDE

File discriminationin KDE
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File discrimin tation by developers correlated 22

File discrimintation by developers correlated

kdelibsHeatmap(5th slot)
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File discrimination by developers correlated (I I) 23

File discrimination by developers correlated
(I I)

kdelibsHeatmap(9th slot)
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Di�erent communities?

Translationvs development
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The Apache modules
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Apache connection degree (mo dules network) 26

Apache connection degree (mo dules network)
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Structure of the Apache modules 27

Structure of the Apache modules
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Conclusions

The �eld of quantitativeanalysisof libre software projectsis maturing

Large quantitiesof work can be automated

In the end, it is a problemof data mining

To advancewith more complexstudies,we needmore quantities of
data from di�erent sources,and tools to handlethem

Integrationwith polls and surveysis fundamental

libresoft.dat.escet.u rjc .es
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