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SE & IS? 



Topics

Source: Glass, R. L., Ramesh, V., & Vessey, I. (2004). An analysis of research in 

computing disciplines. Communications of the ACM, 47(6), 89–94.



Source: Glass, R. L., Ramesh, V., & Vessey, I. (2004). An analysis of research in 

computing disciplines. Communications of the ACM, 47(6), 89–94.
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Research approach

Source: Glass, R. L., Ramesh, V., & Vessey, I. (2004). An analysis of research in 

computing disciplines. Communications of the ACM, 47(6), 89–94.



Level of analysis

Source: Glass, R. L., Ramesh, V., & Vessey, I. (2004). An analysis of research in 

computing disciplines. Communications of the ACM, 47(6), 89–94.



Research method

Source: Glass, R. L., Ramesh, V., & Vessey, I. (2004). An analysis of research in 

computing disciplines. Communications of the ACM, 47(6), 89–94.



SE ISEASE

Systems and software

Formative

Abstract concept/ 
computing element

Conceptual analysis

Organizational concepts

Evaluative

Organizational/ 
individual

Field study/experiment



Ref disciplines

Source: Glass, R. L., Ramesh, V., & Vessey, I. (2004). An analysis of research in 

computing disciplines. Communications of the ACM, 47(6), 89–94.



OSS FL



Linux

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



Apache

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



gcc

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



Compiere

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



FLOSS = Data 



Editorial: Open Source and 
Empirical Software Engineering



SourceForge 



Our* research question

What work practices make 
some FLOSS teams more 

effective than others? 

* Our = Kevin Crowston, Hala Annabi, James Howison, Chengetai 

Masango, Yeliz  Eseryel, Kangning Wei and Qing Li

Partially supported by US NSF Grants 03-41475 and 04-14468. 



Success measures in IS

DeLone & McLean (1992):

Seddon (1997): system quality, information quality, perceived 
usefulness, user satisfaction, and IS use

System 

quality

Information 

quality

Use

User 

satisfaction

Individual 

impact

Organizational 

impact

Difficult to observe, 

especially for FLOSS



Our success model

System 

Creation

System 

Use
System 

Consequences

User Feedback

User & Co-developers Contribution

• Project completion

• Progress of process

• Number and frequency 

of releases

• Number of developers

• Meets development    

goals

• Developer satisfaction

• Users

• “Popularity”

•Downloads

•Page views



Compiere

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



SF statistics

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



Source: Chawla, S., Arunasalam, B., & Davis, J. (2003). Mining open source software 

(OSS) data using association rule network (Technical Report No. 535). Sydney: School 

of Information Technologies, University of Sydney.



Hackman’s Group Effectiveness Model

Process criteria
of effectiveness

• Level of effort brought to 
bear on the team task

• Amount of knowledge and 
skill applied to task work

• Appropriateness of the task 
performance strategies 
used by the team

Organizational context

A context that supports and 
reinforces competent task 
work, via:
• Reward system
• Education system
• Information system

Group design

A design that prompts and 
reinforces competent work 
on the task, via:
• Structure of the task
• Composition of the group
• Group norms about 

performance processes Group synergy

Assistance to the group by 
interacting in ways that:
• Reduce process losses
• Create synergistic process 

gains

Material resources

Sufficiency of material 
resources required to 
accomplish the task well and 
on time

Group effectiveness

• Task output acceptable to 
those who receive or 
rev iew it

• Capability  of members to 
work together in the future 
is maintained or 
strengthened

• Members’ needs are more 
satisfied than frustrated by 
the group experience

Collective mind

Coordination

theory



Task Structure: Coordination theory

Addressing task structure through Coordination 
Theory (Malone & Crowston, 1994)
 Actors in organizations face coordination problems 

arising from interdependencies that constrain how tasks 
can be performed

 Coordination problems require additional work in the 
form of coordination mechanisms 

Propositions:
 Teams with task structures and practices that minimize 

dependencies will be more effective

 Teams with coordination practices to manage 
dependencies will be more effective



Team synergy:  Collective Mind

Addressing Team Synergy through “Collective Mind” 
(Weick & Roberts, 1993)
Subordination (Alignment)

Contribution

Representation

Propositions 
Teams with more highly developed shared mental models 

will be more effective.

Teams which are able to align individual goals and team 
goals will be more effective

Teams with higher levels of socialization, conversation 
and narration will display more highly developed shared 
mental models



Practices of interest

Team social structure

Coordination of tasks 

Development of collective mind, rules and 
norms

Team leadership

Member recruitment and socialization



data

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.

<?php
/**
* abook_local_file.php
*
* Copyright (c) 1999-2005 The SquirrelMail Project Team
* Licensed under the GNU GPL. For full terms see the file COPYING.
*
* @version $Id: abook_local_file.php,v 1.35 2005/03/20 10:06:45 tokul $
* @package squirrelmail
* @subpackage addressbook
*/

/**
* Backend for address book as a pipe separated file
* Stores the address book in a local file
*
* An array with the following elements must be passed to
* the class constructor (elements marked ? are optional):
*<pre>
*   filename  => path to addressbook file
* ? create    => if true: file is created if it does not exist.
* ? umask     => umask set before opening file.
* ? name      => name of address book.
*</pre>
* @package squirrelmail
*/
class abook_local_file extends addressbook_backend {
…

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



Data: Bug list apache

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



Team structure

Core developers

Co-developers

Active users

Passive users

Initiator

Release coordinator



Example SF bug report



Plot of bug report interactions for openrpg project (Netminer)



Team structure
 A highly centralized project (centralization = 0.922)

Plot of bug report interactions for Curl project





QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



Team structure
 A non-centralized project (centralization = 0.377) 

Plot of bug report interactions for SquirrelMail project



Distribution of centralizations
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Distribution of centralizations



Centralization vs. project size



Density vs. project size



Density vs. project size



data

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.

<?php
/**
* abook_local_file.php
*
* Copyright (c) 1999-2005 The SquirrelMail Project Team
* Licensed under the GNU GPL. For full terms see the file COPYING.
*
* @version $Id: abook_local_file.php,v 1.35 2005/03/20 10:06:45 tokul $
* @package squirrelmail
* @subpackage addressbook
*/

/**
* Backend for address book as a pipe separated file
* Stores the address book in a local file
*
* An array with the following elements must be passed to
* the class constructor (elements marked ? are optional):
*<pre>
*   filename  => path to addressbook file
* ? create    => if true: file is created if it does not exist.
* ? umask     => umask set before opening file.
* ? name      => name of address book.
*</pre>
* @package squirrelmail
*/
class abook_local_file extends addressbook_backend {
…



Data: Mailing list

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



Email

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



Kernel traffic summaries

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



Learning in FLOSS Teams

From a study of Apache httpd

Learning episodes more often triggered by core group 
member (75%)

Learning episodes most often lead to development of 
shared mental model (76%) 

Focus of learning was on product (code) rather than 
process

Source: Hala Annabi, unpublished PhD dissertation. 

Rules and 

Procedures

Learni

ng     

Trigge

r

Group 

Learning 

Process

Shared Mental 

Models



data

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.

<?php
/**
* abook_local_file.php
*
* Copyright (c) 1999-2005 The SquirrelMail Project Team
* Licensed under the GNU GPL. For full terms see the file COPYING.
*
* @version $Id: abook_local_file.php,v 1.35 2005/03/20 10:06:45 tokul $
* @package squirrelmail
* @subpackage addressbook
*/

/**
* Backend for address book as a pipe separated file
* Stores the address book in a local file
*
* An array with the following elements must be passed to
* the class constructor (elements marked ? are optional):
*<pre>
*   filename  => path to addressbook file
* ? create    => if true: file is created if it does not exist.
* ? umask     => umask set before opening file.
* ? name      => name of address book.
*</pre>
* @package squirrelmail
*/
class abook_local_file extends addressbook_backend {
…



Data: ApacheCon



Hackathon sign



Hackathon



Socialization

In depth participant observation study of 
Plone, a content management system

Importance of IRC, conferences and “sprints”

Those with aligned commercial purposes (eg 
web designers) move quickest to centre

Socialization through rich references to geek 
culture (Star Wars, Ghostbusters, Snowcrash …)

Source: Chengetai Masango 



Key signing



Key signing closeup



Source: http://www.chaosreigns.com/code/sig2dot/debian.html



data

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.

<?php
/**
* abook_local_file.php
*
* Copyright (c) 1999-2005 The SquirrelMail Project Team
* Licensed under the GNU GPL. For full terms see the file COPYING.
*
* @version $Id: abook_local_file.php,v 1.35 2005/03/20 10:06:45 tokul $
* @package squirrelmail
* @subpackage addressbook
*/

/**
* Backend for address book as a pipe separated file
* Stores the address book in a local file
*
* An array with the following elements must be passed to
* the class constructor (elements marked ? are optional):
*<pre>
*   filename  => path to addressbook file
* ? create    => if true: file is created if it does not exist.
* ? umask     => umask set before opening file.
* ? name      => name of address book.
*</pre>
* @package squirrelmail
*/
class abook_local_file extends addressbook_backend {
…



<?php
/**
* abook_local_file.php
*
* Copyright (c) 1999-2005 The SquirrelMail Project Team
* Licensed under the GNU GPL. For full terms see the file COPYING.
*
* @version $Id: abook_local_file.php,v 1.35 2005/03/20 10:06:45 tokul $
* @package squirrelmail
* @subpackage addressbook
*/

/**
* Backend for address book as a pipe separated file
* Stores the address book in a local file
*
* An array with the following elements must be passed to
* the class constructor (elements marked ? are optional):
*<pre>
*   filename  => path to addressbook file
* ? create    => if true: file is created if it does not exist.
* ? umask     => umask set before opening file.
* ? name      => name of address book.
*</pre>
* @package squirrelmail
*/
class abook_local_file extends addressbook_backend {
…



CVS

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



CVS check in

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



data

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.

<?php
/**
* abook_local_file.php
*
* Copyright (c) 1999-2005 The SquirrelMail Project Team
* Licensed under the GNU GPL. For full terms see the file COPYING.
*
* @version $Id: abook_local_file.php,v 1.35 2005/03/20 10:06:45 tokul $
* @package squirrelmail
* @subpackage addressbook
*/

/**
* Backend for address book as a pipe separated file
* Stores the address book in a local file
*
* An array with the following elements must be passed to
* the class constructor (elements marked ? are optional):
*<pre>
*   filename  => path to addressbook file
* ? create    => if true: file is created if it does not exist.
* ? umask     => umask set before opening file.
* ? name      => name of address book.
*</pre>
* @package squirrelmail
*/
class abook_local_file extends addressbook_backend {
…



IS, SE & 
FLOSS



Sources
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Papers on FLOSS

http://floss.syr.edu/

http://opensource.mit.edu/

http://opensource.ucc.ie/


