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1. Introduction
Major changes are taking place in the way large-scale

software-intensive systems are being developed, fielded, and
updated. During the past few years a range of technical, eco-
nomic, and social factors have come together to encourage a
new way of software engineering that is often referred to as
component-based software engineering.

The concept of designing and implementing software sys-
tems as a set of components is nothing new. Such
approaches have gained popularity for at least three decades.
What is new, however, is that large-scale software develop-
ment is increasingly achieved through component selection,
evaluation, and assembly processes where the components
are acquired from sources external to the system building
organization. A number of factors are driving this approach:

• The development of the world wide web (WWW) and the
internet have increased understanding and awareness of
distributed computing. The WWW encourages users to
consider systems to be loosely coordinated services that
reside "somewhere in hyperspace". In accessing
information it becomes unimportant to know where the
the information physically resides, what underlying
engines are being used to query and analyze the data, and
so on.

• Both the use of object-oriented software design
techniques and languages, and the move from mainframe-
based systems toward client/server computing, lead
developers to consider application systems not as
monolithic, but rather as separable, interacting
components. In some applications, for example,
compute-intensive storage and search engines are
separated from visualization and display services.

• The rapid pace of change in technology has brought many
advantages, but also a number of problems. Organizations
are struggling in their attempts to build systems in such a
way that they can incrementally take advantage of
technology improvements over the system's lifetime.

Such flexibility to accept technology upgrades is seen as
a key to gaining competitive advantage.

• The economic realities of the 1990's have led to
downsizing, restructuring, and rescoping of many
organizations. In many situations it is infeasible to
consider constructing each new system from scratch. To
stay in business organizations must learn to reuse existing
practices and products, and when appropriate to build
upon commercial packages in as many parts of a system
as possible.

• The latest thinking in industry is having its impact in
government. During the past few years government
strategy and policy are attempting to address the need for
flexibility, portability, and interoperability in its software
systems. Most often such needs are expressed in terms of
open systems and greater use of commercial products.

However, in pursuing a component-based approach there
are many obstacles to be overcome. While many of these are
non-technical in nature (e.g. legal liability issues, business
case justification), significant technical issues must also be
faced. Typical questions to be addressed include: How are
components evaluated and selected? How is a component-
based system assembled to ensure it has appropriate quali-
ties? What factors inhibit communication and data sharing
among components? How are existing legacy systems
evolved toward a component-based approach? Such ques-
tions must be answered to make component-based software
engineering a reality.

1.1 The Role of the SEI
The Software Engineering Institute (SEI) is a Federally

Funded Research and Development Center (FFRDC) spon-
sored by the U.S. Department of Defense. The role of the
SEI is to provide advice and assistance to its customers in
transitioning the best of the state-of-the-art in software engi-
neering into common practice.

Fundamental to the SEFs role is the need to keep track of
the latest advances in software engineering, and to apply
appropriate research and development effort to discovering
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