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Terminology
Distributed Software Development (DSD)

Collaborative development of software across 
different sites

Also known as 
Global Software 
Development  
(GSD)( )
Global Software 
Engineering 
(GSE)
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DSD across 
organizational models

Multinational companies
Multiple sites owned by the sameMultiple sites owned by the same 
company

Outsourcing
Client company and external 
companies as suppliers  

Consortia
Multiple independent organizations

Increased 
decentralization

Multiple independent organizations
Open source projects

Extreme distributed development: 
independent developers in arbitrary 
locations
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DSD across 
companies and countries

Country

same different

Company

same internal 
onshoring

internal 
offshoring

Company

different onshore 
outsourcing

offshore 
outsourcing

(also nearshore 
outsourcing)
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Opportunities driving DSD
Carmel’s catalyst factors

Mergers and acquisitionsMergers and acquisitions
Position as global organizations
Increase proximity to the market
Access the most talented developers

regardless of their geographical location
Reduce development costs p

low-cost programmers from emerging countries
Reduce time to market 

round-the-clock or follow-the-sun development
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Communication as the 
fundamental problem
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Communication challenges

Misunderstanding/miscommunication
Decreased frequency of communication
Increased communication cost (time, money, 
staff)
Difficult to initiate communication
R d d t itiReduced opportunities 
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Types of collaboration within 
a team 

Communication 
information exchange between team membersinformation exchange between team members 
formal or informal 
planned or impromptu interaction 

Coordination 
act of orchestrating each task and organizational unit, 
so that they all contribute to the overall objective

ControlControl 
process of adhering to goals, policies, standards or 
quality levels
formal (e.g., formal meetings, plans, guidelines) or 
informal (e.g., team culture, peer pressure)
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Impact of distance on 
collaboration within a team

Communication 
disruption aggravatesdisruption aggravates 
coordination and control 
breakdowns

from:
Tactical Approaches for Alleviating Distance in Global Software Development, 
Carmel E., and Agarwal, R., IEEE Software, 18(2), 2001.
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Dimensions of distance
Geographical distance

a measure of the spatial dispersion, occurring when teama measure of the spatial dispersion, occurring when team 
members are scattered across sites
the cost or effort required to exchange visits from one site to 
another

Temporal distance 
a measure of the temporal dispersion, occurring when team 
members wishing to interact
can be caused by time-zone differences or just time shifting work 
patterns p

Socio-cultural distance 
a measure of the effort required by team members to understand 
the organizational and national cultures in remote sites
It includes linguistic and accent differences
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A conceptual framework of 
DSD challenges 

Temporal 
Distance

Geographical
Distance

Sociocultural 
Distance

Communication - Reduced - Face-to-face meetings - CulturalCommunication - Reduced 
opportunities for 
synchronous 
communication

- Face-to-face meetings
difficult

- Cultural 
misunderstandings

Coordination - Typically increased 
coordination costs

- Reduced informal 
contact can lead to lack 
of critical task awareness

-Inconsistent work 
practices can impinge 
on effective coordination
- Reduced cooperation 
arising from 
misunderstandings 

Adapted from:
Flexible and Distributed Software Processes: Old Petunias in New Bowls?, 
Ågerfalk, P.J., and Fitzgerald, B., CACM, 49(10), 2006.

Control - Management of 
project artifacts may 
be subject to delays

-Difficult to convey vision
and strategy
- Perceived threat from 
training low-cost “rivals”

-Different perceptions of 
authority can undermine 
morale
- Managers must adapt 
to local regulations
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Strategies to cope with 
distance
From the Ling et al.’s reference model for DSD

Have a clear distribution rationaleHave a clear distribution rationale
Clarify all understandings
Leverage modularity
Use cultural mediation
Facilitate human communication
Manage processes
D l f tDevelop a sense of teamness
Encourage temporary collocation
Address heterogeneity
Develop an effective tool base
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Taxonomy of tools to 
support collaboration in DSD

Software Configuration Management
e g CVS SVNe.g., CVS, SVN

Bug & change tracking 
e.g., Bugzilla, JIRA

Build and release management 
e.g., make, Ant, Maven, CruiseControl

Product and process modeling
e.g. ArgoUML, IBM Rational Software Modelerg g ,

Knowledge Center 
e.g., Linux Documentation Project, developerWorks

Social software 
e.g., communication tools, wikis, blogs, social networks
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Software Configuration 
Management (SCM)

Tracking and controlling changes in the software
Help for situations and questions such as:Help for situations and questions such as:

Multiple developers want to work on the same file at the 
same time
Maintain old major releases until they become unsupported
“It was working! What changed since yesterday?”
“Who changed that line of code? For what reason” 
“I’ve found a bug. Which versions of the product are 
affected?”affected?  

Pessimistic vs. Optimistic model
lock-modify-unlock vs. copy-modify-merge

Centralized vs. Distributed server
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Bug & change tracking 

Database with a web-
b d UIbased UI
Issues (or tickets) as 
a generalization of

bugs/defects, 
enhancements, tasks

B ilt i lif l tBuilt-in life cycle to 
track the resolution
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Build rules to run compilers, invoke test 
frameworks, deploy to production systems and 

Build and release management

send email notifications to developers
Dashboard to view the status of current and 
past builds
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Product and process modeling

Collaboration around 
h i f f l

Direct communication
Participantsthe creation of formal 

or semiformal 
software artifacts
Models are used to 
create shared 
meanings

P P

Indirect 
communication

Participants

meanings

A Artifacts

Adapted from:
Human-computer interaction, 
A. Dix, J. Finley, G. Abowd, R Beale, 3° Ed, Prentice-Hall, 2003.
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Knowledge Center
Document-driven

Technical  refs
Standards
FAQs 
Best practices

Web-enabled
From static web 
sites 
to sophisticated 
CMS
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Social Software
Software applications that enable group interaction 
and computer-mediated communication

Email, mailing lists, newsgroups, discussion forums, data 
conferencing (e.g., chat, IM), teleconferencing, desktop 
conferencing,  multiuser editors, group decision support 
systems, shared information spaces, coordination systems 
(e.g., shared calendars, WFMS), massively-multiplayer 
online (MMO) games 

Previously known as Groupware
Restricted to the software that enables collaborative workRestricted to the software that enables collaborative work 
functions
Social software is also open to software that enables the 
creation of communities

Sometimes expressed as Web 2.0
But Web 2.0 comprises only the latest form of social software
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Web 2.0 
Principles

I t ti
Applications

Interaction
(Web-based) Rich user 
interfaces

Participation
User generated content+
metadata

Community
Network effects through an

Wikis
Blogs
Microblogs
Collaborative tagging 
systems
Social network sitesNetwork effects through an 

"architecture of participation”
The Web as “the global 
platform”

Sharing of services & data

Social network sites
Mashups
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Wikis
Collaborative 
authoringauthoring

No distinction 
between writers and 
readers

Simplified markup 
language
WikiMatrix:

www wikimatrix org/www.wikimatrix.org/
Project wikis

Sharing of explicit 
knowledge
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Blogs
Content organized in 
posts presented in p p
inverse chronological 
order
Communication 
according to roles
Extra features

Permalinks, RSS feeds, 
trackbacks

Project blogs
promote sharing of tacit 
knowledge by narratively 
recording projects’ 
events 
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Microblogs
Brief text messages 
(~140 chars)  as a ( )
response to a basic 
question: 

What are you doing?
Submitted via web, 
IM, email, SMS
Viewed from the 
web, email, RSS 

dreader
Project microblogs

Promote sharing of 
status updates 
among coworkers
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Collaborative tagging 
systems
Tags as user-
generated metadatag

Tag = keyword added 
to digital items
can be bookmarks, 
docs, biblio refs, …
You can tag your 
own items or items 
owned by others

Also known as 
folksonomies =folksonomies = 
folk + taxonomies
Project folksonomies

Bottom-up 
classification of 
artifacts
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Social Network 
Sites

Web-based services that 
allow users to 

create a public or semi-
public profile 
invite other users to be 
“friends” 

Friends become linked
leave messages on their 
friends' profiles

Enable users to make 
visible their social 
networks

Users can view and 
traverse their list of links 
and those made by friends
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Mashups

Web apps that combines data from more 
than one source into a single access point 
How data can be mixed?

APIs, RSS feeds, screen scraping
Can be useful for sw project dashboards
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Collaborative Development 
Environments (CDE)

Integrate SE task-specific tools and generic 
communication tools
Initially born to manage OSS projects 
Nowadays have become a critical 
infrastructure for DSD in general
More and more include Web 2 0 appsMore and more include Web 2.0 apps
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SourceForge https://sourceforge.net/
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GForge-based CDE http://cde.di.uniba.it/
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Google Code http://code.google.com/
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Trac: 
wiki http://econf.di.uniba.it/econference-over-ecf/
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Trac: 
issue tracking system

http://econf.di.uniba.it/econference-over-ecf/report
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Trac: 
interface to SCM

http://econf.di.uniba.it/econference-over-ecf/browser
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Jazz
Collaboration platform for integrating work 
across the phases of the development lifecycle

http://jazz.net

across the phases of the development lifecycle
Characteristics

Extensible (plugin)
Scalable (team of teams)
Interoperable (API)

Built upon Eclipse and the experience of theBuilt upon Eclipse and the experience of the 
Eclipse development team

Built-in development process: Eclipse Way
Definition of custom processes
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Jazz: Eclipse-based client demo
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Jazz: web client 
https://jazz.net/development/development.jsp
https://whiteduke.di.uniba.it:9443/jazz
https://ugres.di.uniba.it:9443/jazz/
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Wrap up
Software development is an intense collaborative process
More challenging when team members are distantMore challenging when team members are distant
Great range of applications available for collaboration
Need to understand how to communicate effectively over 
media to properly select or design a tool infrastructure
Now we have an initial empirical evidence in the software 
engineering field, specifically distributed requirements 
engineering
Need for young researchers wishing to invest their effort eed o you g esea c e s s g to est t e e o t
into this challenging and interdisciplinary topic

e.g., Distributed Agile Development
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Journal special issues
IEEE Software, 18(2), March/April 2001, 
special issue on Global Software Development (eds. Herbsleb & Moitra) 
Journal of Software Process: Improvement and Practice October/DecemberJournal of Software Process: Improvement and Practice, October/December
2003, 
special issue on Global Software Development, 8(4) (eds. Damian) 
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Conference and workshop 
series

Workshops on Software Engineering over the Internet 
at ICSE 1998-2001

C S f S fWorkshops on Cooperative Supports for Distributed Software 
Engineering Processes 

at COMPSAC’02, CSMR’03, ASE’04
Workshops on Global Software Development 

at ICSE 2002-2004
Workshop on Distributed Software Development 

at RE 2005 
Workshop on Global Software Development for the Practitioner

at ICSE 2006
Workshop on Social Software Engineering and Applications

at ASE 2008
International Conference on Global Software Engineering

ICGSE-06 (Brazil), ICGSE-07 (Germany), ICGSE-08 (India), ICGSE-09 (Ireland)
www.icgse.org
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