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Background (OSS)

m \What is OSSP

[ftce to use; modity and distibuite

Sottce code available andimodifidble

m Potenitial advantages OVl COMmIMereiAll SOLVALE

Iranspatent and' casy adoption
Ifast development
ILow: cost

Potential high quality
m Why study OSS?

Softwate cnginceting — new development and coordinationmethods
Opcen content — model for othes forms of open, shated collaboration
Complexity.— successiul example of seli=organization,/ cmetgence
Growing populatity

Non-traditional governance and project Management pPractices

Virttual --> Datal




http:/lwww.freebsd.org

SouRCER RGEN penOfflceOr 108 FreeBSD

The Open Source Office Suite
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m Examples
Apache
Pexl
GNU
\Dlelep:e
Sendmail
Python
KIDE
GNOMIE
Miezillz

Thousands motc

sendmail.org

L f\pache Software Foundation P\{th()n

http://www.apache.org/




Linus Tolvalds
Linux

5 N
Larry Wall
Perl

Eric Raymond
Cathedral and Bazaar

Richard Stallman
GNU Manifesto




Success of Apache

B

B Almest 70% Market Shate ™Neicrafi.com)




Conceptual
Explanatory Model of o o Val
OSS: Agent-Based Parameter Values

Modeling and Simulation
Understanding the

Cross Validation Combined Data Mining Social and Task
Parameter Values Dynamics that Predict

Developer Behaviors
Structural Features

Social Network
Analysis: Longitudinal
Study of Preferential
Attachment and Dynamic
Attachment

Opportunity: Huge amounts
of relatively good data
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SourceForge.net

@ SourceForge.net: Welcome

ff  ®» & =

Home AutoFill Print Mail

PUEE (@) http:/ /sourceforge net/

@ Live Home Page @ Apple

@ Apple Support

@ Apple Store @ Mac © Mac 08 X

@ Micr osoft @ Office for Macintosk @ MSN
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\ S my sf.net | software map | |foundries| | aboutsf.net My Favorites
shet
Login via SSL
New User via SSL
Search SourceForge.net is the world's largest
Open Source software development website,
| Software/Group 4 I with the largest repository of Open Source code and
l | search J applications available on the Internet. SourceForge.net
g provides free services to Open Source developers.
SF.net Resources
- Site Docs Project of the Month SourceForge.net Statistics
« Site Status
« Site Map Every month the SF.net team picks one  Hosted Projects: 58,685
+ Compile Farm outstanding project to highlight the Registered Users: 590,005
* Project Help Wanted software and personality that drive the
« New Releases Open Source Community! SourceForge.net Newsletter
« Contact SF.net Support
Project of the Month for March 2003 Email Address:
TUTOS
Foundries HTML & Text
Powering e-business p
Most Active ”
Sourceforge net Foundries 2 Latest News
are topic-focused areas where
1 Compiere ERP + CRM developers connect and . )
Business Solution collaborate around software Audacity sound editor 1.1.3 beta
2 Gaim development dmazzoni - 2003-03-21 07:45 - Audacity
3 phpMyAdmin Audacity 1.1.3 is the latest development
4 XboxMediaPlayer Highlighted Foundries: snapshot of Audacity, a multitrack sound editor
& Tiki Clacia it o INEAE e for MacOS, Linux and Windows. Version 1.1.3
4P e et e

Internet zone

VA Software

Part of OSDN
Started 12/1999
Collaboration tools
100 K Projects

100 K Developers

1 M Registered Users



150 GBytes of Data & Growing

SourceForge.net Research Data

SourceForge.net Research Data

SourceForge.net is the world's largest Open Source software development web site, with
the largest repository of Open Source code and applications available on the Internet.
Owned and operated by OSTG. Inc. ("OSTG"), SourceForge.net provides free services
to Open Source developers. The SourceForge.net web site 1s database driven and the
supporting database includes historic and status statistics on approximately 100,000
projects and over | million registered users' activities at the project management web site.
OSTG has shared certain SourceForge .net data with the University of Notre Dame for the
sole purpose of supporting academic and scholarly research on the Free/Open Source
Software phenomenon. OSTG has given Notre Dame permission to in turn share this data
with other academic researchers studying the Free/Open Source Software phenomenon.

Release of the SourceForge.net Research Data

To advance the understanding of, and research on, the Free/Open Source Software
phenomenon, portions of the data that may support such research, will be made available
to academic or scholarly researchers. All requests for data must be submitted in writing
(e-mail) to the Notre Dame PI. (Greg Madeyv). Only academic and scholarly researchers
are eligible to receive the data. To receive the data, a short guestionnaire and agreement
must be completed, signed and returned.
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Scale free distribution: developer
participation

# projects # of developers on
that many projects
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R2=10.979906

Scale Free — Power Law (developers)




Scale free distribution: project sizes

Linear Regression
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Background (DM)

B ChatacieLiStics oi data set
IncomPICLe; OISy, ed uad
(Complex structulics, Unstiuctired
IHeterogencous

Datalbyase not designed ot tesearety, Iout to) SUppoLit Project
management setvices of Soutcelioroe. net

Tremportal data fsiavailable; but not evetything a rescatchet:
would swant:

[nicrencing/ discovety of temporal data potentially valualble
OPpPOLtunity:

B What 1s DIVI (IData mining)

Nonttivial extraction of implicit; previously unknown and
potentially usciul infermation ffom: data:




Data Mining Procedure y,yled9®

Result ITW
Algorithation
A

Fe%wdbction
Data Pwsing L
»




Spatial-temporal DM (1)

m licmporal data minime

[Discovet the behavior-based knowiledse instead ot
statc-bascd knowlcdge.

Example: many wolves -> tewet: ralobits

Relationship between: timely fecdlback and quality: of
softwarte/ success of the OSS project




Spatio-temporal DM

B New tesearch domaias Spatio-tempotal data MINING

(GrowinoIntcrest i spAo-temporal d At miniae
B Riccomimendet systes
B [Pocation dased Services
B iime Ivased Services

m GIS applications

IExtension off classic data minine techiniques, Mo data set
witly spatial and temporal propettics.

Challenges: complexity of spatial information and diffculty
1l rieasening temporal Infermation, €.o:.;
m [ntervals

m Pofnats
m [Hybrids




Motivations

B [Limitations ot OSS) research to date
Mestly: fcatire based data miniae: te date

Neglecting o the inherent spatial and' temporal
information i the OSS community

B Soutcelioroc.Net Properties

Spatial information

m Collabotation network

Tremporal information

m History data and log tables




Spatial information in OSS?

m e collabotration networie i ST
Stidy ot thc topology oit the collaboration netwotks
IReie rienyyoete ezl

(3 DevelopérSZ

Developer Network

Aihis) graply 1sfa Non-

Spread of ideas (softwate cagineeHne: tools and! PrACHCES,
NEW ProjEct OppoLtunitics)




Temporal information in OSS

m e network 1S evolvino and the histoes of the
sfte and ndividual catitics comprsc e
temporal MtoHMAteN N the NCtWoriks

B [Disctete time poimts
All the statistics ate collected petiodically.

m Partially ordered events

Multiple timelines, existed i the systen




ST Mining

m [Diftcient ftoms classic data miniag:

Spatial anditemporal telationshipsiate complicated
m Victric and non-metrc spatial relations

B Temporal relations
[ntrinsic dependency and heterogenelity

Scale effect 1 space and! time

B Significant moditication of many data miniag,
techniques atc necded.




Problem definition I

B Dependency analysis

[Extension ot ASSOCIAtionNS: tor Sk MRTNG

m- Complicatcd assOCIAtonSs
Vettical (temporal) and hotizontal (spatial) associations

Combination of vertical and hotizontal AsSociations

m [Hxamples: lag eftects between projects

B [Flexible associations

IHuge volume and scale effect of spatial-tempotal data sct
Introduce Noise and erroxr

Strict association is! difficult tor define




Problem definition 11

m liopic of this study: prediction SuppPoLt

Clustetng: sroup; the Projects withi similat evolution.

Summatization: summatize the tepreseatative
charactetistics of different project evolution patterns

Prediction: predict the project evolution (based on
the pattern discovered)




Research Data

B Sourccloroe.net database dump)une 2005
HAtABIES
Records tup to S0 million pet taple
2.5 Gigaloytes
PostoreSOQIL

m Tlaree types of tables
[Data talvles
[Histoty tables
Statistics talsles




Methoedology

m Project development statiStics
Numetical statistics:
IEXpertise and Survey Statistics.
B Time setics analysis

Gencrate the time series for these statistics

m (Classification generation
ABN algotithmi used
m Classifier evaluation

Evaluation by compating the predicted class with
the actual class




Numerical statistics

B Statistics, tables have the mformation about project
histoLy
STALSPLO]CC OIS
[Svety tecord stands for a monthly histoty of 2 single project
Records! trom Novemlyet: 1999 to) June 2005
B There ate 24 attriloutes i every recotd
[Descriptive atttibutes) (3)

Statistics (Aumertic) atttbutes) (21)

m e use the statistics atttibutes




Statistics Attributes

Attributes

Developets Patches opencd

Dewmloads Patches, closed

Subdemain Views Attitacts) opencd

Page views Artifacts closed

File releases Tasks opened

Mg posted Tasks closed

Bug opened Help_requests

Bug closed CVS,_checkouts

Support opened CVS_commits

Site_views CV/S_adds

Support closed




Expertise statistics

B RN SCOLES
ISXPEitISE LAHNG,
Uset: rating

B [Mportance patametes
[Domain MPOLtance

Contribution patametet:




Time Series

B liiime scticsiused to)descetibe the histoty: off cach
ALHIDTILES

Jiime setics: an otdeted sequence ot values ot a
vatiable at equally spaced time intetvals.

The available monthly values of each statistic 1s
used to genctrate the time series.

m Goallis to study the project histoty pattctas:

IDesctiption

Prediction




Conclusion

m [Project prediction tsing SANminiag

We tised! statistics to) predict the project
development

Calibration using new: data s impottant to keep) the
prediction valid.
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