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Introduction



Developers rewriting
entire systems

* EOG rewritten from scratch

* GNOME-session rewritten

from scratch



Why rewriting?

The code became so complex

that rewriting pays off.



Why so much
complexity?

* Conventional setting: appointed

designers.

* Free software: evolutionary design



Complexity is added,
little by little, by the

developers themselves.






Determine whether the
variations in structural
complexity can be
explained by attributes of
the developers, and under
which conditions



Research
Questions



Does the developers’

level of participation

affect structural
complexity? (RQ1)




Does individual
developers’ experience

in the project affect
structural complexity?

(RQ2)



Does individual
developers experience
in_specific parts of the
project affect
structural complexity?

(RQ3)



Does specialisation

and generalism affect
structural

complexity? (RQ4)



Background



Structural complexity

* Architectural concern

* Coupling and Cohesion
[Darcy et al, 2005}



SC definition

Z CBO(m

me M (p)

x LCOM4(m)

SC(p) =

M (p)]

‘Chidamber and Kemerer, 1994] (CBO)
Hitz and Montazeri, 1995] (LCOM4)
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‘.‘Structural complexity

"I\/Iaintenance effort
[Darcy et al, 2008]



‘.‘Structural complexity

"I\/Iaintenance effort
Number of bugs
[Midha, 2008]



‘.‘Structural complexity

‘Contributions from
new developers
|[Midha, 2008]



Core and periphery in free
software projects

Passive users

Initiator

Active users
Core developers

Release Co-developers

Coordinator

The “onion” model.
Adapted from [Crowston and Howison, 2005]
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Developer attributes

M Level of participation
[ 1 Experience in the project
[ 1 Experience in specific parts

[1 Specialization/generalism



Methodology




Research design

analyse changes made to the source code of free software projects
as stored in their version control repositories
for the purpose of characterization

with respect to structural complexity added or removed, level of
developer engagement, developer experience in the project, developer

experience with the modules changed and developer specialisation
from the perspective of the researcher

in the context of free software projects
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Goal

Questions

Metrics

Determine whether the
variations in structural
complexity can be
explained by
attributes of the
developers

Does the developer
level of participation
affect structural
complexity?

Experience in the
project

|

Does the developer
experience in the

project affect
structural complexity?

Level of participation

Structural complexity
metrics

Does the developer
experience in specific
parts of the
project affect
structural complexity?

S\

Experience with
changed modules

Does
specialism and

generalism affect
structural complexity?

Degree of
specialization

|

24



Population: changes
made to the source code
of the projects
(“commits”, “checkins”)



Independent variables

*Level of participation, L
* Experience in the project, Ep.

* Experience with the modules

being changed, Em

* Degree of Specialisation, S



Dependent variables

* Structural complexity, SC

* Structural complexity
variation, ASC

* Absolute structural

ASC| .

complexity variation,



Sample

* Available in Debian GNU/Linux.
 Written in C, C++ or Java

* Publicly accessible version control

repository

 Selected application domains
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Data collection

* \Version control repository mining

e Determine list of relevant changes (those that

actually change source code)

e Extract source metrics and change metadata

(author, changed files, date etc)

e| oad the data in a relational database for

further calculations 2



e.g. first sample

Project Start End Commits Developers
aolserver  2000/05  2009/05 1125 22

apache 1999/06  2009/11 9663 72
cherokee  2005/03  2009/10 1545 8

fnord 2001/08  2007/11 99 2

lighttpd 2005/02  2009/10 775 6

monkeyd  2008/01  2009/06 207 4

weborf 2008/07  2009/10 139 3
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Current state
of the work



Planned activities

M RQ1 (Level of participation)

[1 RQ2 (experience in the project)
[1 RQ3 (experience in specific parts)
[1 RQ4 (specialisation/generalism)
[1 Thesis



Results



Exploratory study on
structural complexity
evolution in free software

projects
[Terceiro and Chavez, 2009]
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Results: core developers
introduce less SC, and
reduce more SC, than

periphery ones
[ Terceiro et al, 2010b] (submitted)
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‘.‘Structural complexity

‘Attractiveness

[Meirelles et al, 2010]
(submitted)

Collaboration with CCSL - IME/USP (Paulo Meirelles,
Jodo Miranda, Carlos Santos Jr., Fabio Kon)
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Expected
contributions



Models of the
relationship between
developer characteristics
and structural complexity
in free software projects



A multi-language
source code analysis
and visualization
toolkit

http: / /softwarelivre.org/mezuro/analizo


http://softwarelivre.org/mezuro/analizo

Pending issues



Which operational
definitions?

Which analysis
technique?



Explain better the
context and clarify the
boundaries of my
research.



Questions?
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