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INTRODUCTION

More and more often organizations tend to be-
have like dynamically reconfigurable networked
structures that carry out their tasks by means of
collaboration and teamwork. Effective teamwork
is an essential part of any non-trivial engineering
process, and collaborative capabilities are an es-
sential support for these teams. Software develop-
ment is no exception; it is in itself a collaborative
team effort, which has its own peculiarities. Both
in the context of open source software develop-
ment projects and in organizations that develop
corporate products, more and more developers
need to communicate and liaise with colleagues
in geographically distantareas about the software
productthat they are conceiving, designing, build-
ing, testing, debugging, deploying, and maintain-
ing. In their work, these development teams face

significant collaborative challenges motivated by
barriers erected by geographic distances, time
factors, number of participants, business units or
differences in organizational hierarchy or culture
thatinhibit and constrain the natural flow of com-
munication and collaboration. To successfully
overcome these barriers, these teams need tools by
means of which to communicate with each other
and coordinate theirwork. These tools should also
take into account the functional, organizational,
temporal and spatial characteristics of this collabo-
ration. Software product users are now becoming
increasingly involved in this process, for which
reason they should also be considered.

In the context of the software development
process, then, a collaborative development en-
vironment (CDE) can be defined as a safe and
centralized solution conceived to optimize col-
laborative and distributed software development
generally based on Internet standards.
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This chapter introduces and defines the
concept of CDE, while stressing the role these
environments play in setting up a virtual space
for negotiation, brainstorming, discussion, in-
formation and knowledge sharing, cooperation,
coordination, development and management in
engineering projects generally and especially
software development projects. It then analyzes
the collaboration-related points of conflict in
the software development process. This conflict
is motivated by issues, such as the space-time
distribution of resources, which have a negative
impact on both individual and team effectiveness
and efficiency. On the basis of this analysis, we
describe what essential purposes a CDE should
serve, including: (a) the holistic integration of dis-
parate collaborative processes and tools through
a collaborative environment that represents a
Web-accessible virtual project space, (b) the ex-
pansion of visibility and change control, (c) the
centralization and administration of resources, and
(d) the reinforcement of collaboration, creativity
and innovation. We also examine what features
and services a CDE should provide.

Then, we introduce the chief classification
frameworks, according to which collaborative
tools can be ranked by the needs that they satisfy,
each one froma different viewpoint. Knowing and
considering these frameworks, ateam can contex-
tualize the range of collaborative tools available,
and compare them from different viewpoints and
on the basis of assembled criteria sets to be able to
make a grounded decision on what collaborative
tools best meet its needs.

Finally, the chapter will refer to how CDEs are
related within open source software communities.
These communities have led to a change in how
software development is viewed, and both com-
munities and CDEs have been clearly influenced
each other. A number of software and open source
software development support web sites that use
CDEs to achieve their goals will be presented.
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WHAT IS A CDE AND WHERE DO
THEY COME FROM?

The issue of CDEs was perhaps taken up for the
first time back in 1984, when Iren Greif and Paul
Cashmand organized a workshop that brought to-
gether aninfluential of group of people to examine
how to apply technology within a collaborative
work environment. This meeting was the source
of the “computer-supported cooperative work
(CSCW)” concept (Grudin, 1994), which aimed
to find an answer to how computer systems can
support and coordinate collaborative activities.

A few years later, after further researching the
concept of CSCW, Malone and Crowston (1994)
introduced coordination theory, conceived on the
basis of research in several different disciplines
like computer science, organization theory,
management science, economics, linguistics, and
psychology, and according to which they defined
coordination as a way of managing dependencies
between activities. By characterizing the differ-
ent types of possible dependencies between task
activities, Malone and Crowston were able to
identify and, consequently, manage the so-called
coordination processes. This investigation identi-
fied some of the problems that future CDEs would
have to deal with, such as, for example, resources
allocation, as well as possible solutions.

Years later, when the technology was far
enough evolved and after the Internet had mate-
rialized, these coordination processes and all the
years of CSCW research led to collaborative tools
capable of improving not only the development
of software applications, but also the networked
exchange of information and ideas from different
branches of knowledge, with users who had pos-
sibly never worked together before and did noteven
know each other, based at geographically distant
places, even overcoming time differences. This
then led to the concept of groupware (Baecker,
1993), that is computer-based systems that sup-
port groups of people engaged in a common task
(or goal) and that provide an interface to a shared
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