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Preface

This book is about best practices in object-
oriented software development. The focus is on the process by which software is
developed and in particular the use of the Fusion object-oriented analysis and
design method (Coleman et al. 1994). The book contains a collection of papers on
the practical aspects of Fusion. The authors come from a wide variety of back-
grounds including product development organizations, research laboratories,
academia, software houses, and consultancies. From the book the reader will
learn about the benefits of using Fusion, how to introduce the method, and how
to customize it to meet the needs of a project. Overall, the papers testify to the
level of interest in Fusion and the great variety of projects and situations in
which the method is making a real and significant contribution.

Audience for Book

The target audience for this book is software engineers and project managers
with some familiarity with object-oriented methods. It should be particularly
useful to those charged with evaluating methods or introducing a method onto a
live project. The book is self-contained and includes an introductory overview of
Fusion together with full reference documentation. It is stressed however that
the experiences documented in this book are likely to be of general interest to
object-oriented practitioners and research workers and not limited to Fusion afi-
cionados.

xiii
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Evolution of the Fusion Object-Oriented Method

Until the late nineteen eighties, only structured methods, such as structured
analysis and design (SA/SD), were available for systematic software develop-
ment. Of necessity, developers who wanted to approach the new object-oriented
paradigm systematically had to apply structured techniques. In most cases these
attempts were at best only partially successful because it was not easy to map
the concepts of SA/SD to objects.

The problem is that there is a fundamental clash between the computa-
tional models that underlie the two paradigms. Structured methods lead to soft-
ware which is structured as a collection of procedures, all of which can access
global state. The object-oriented computational model is fundamentally different
because there is no global state and software is structured as a collection of
objects, each of which has its own encapsulated state. The objects interact solely
by passing messages. Consequently using structured methods for object-oriented
development necessarily requires a translation from the structured computa-
tional model to the object-oriented model. Packaging the global state of the struc-
tured model into objects is, in essence, the same task as designing object-
oriented software in the first place. In both cases the developer has the difficult
conceptual task of “finding the objects,” i.e., partitioning functionality across
appropriate object classes.

The problems with the use of SA/SD for object-orientation were soon recog-
nized and prompted investigation into object-oriented analysis and design (OOA/
D) methods. By the early nineteen-nineties there were a large number of such
methods available. In 1992 the Object Management Group (OMG) compiled a list
of nearly thirty OOA/D methods (OMG 1992). Of course, not all of the methods
had entered widespread use. Many were speculative research ideas that were
not supported by books or training courses. However, there was much commonal-
ity between some of the methods; for example, many incorporated some form of
object model, or class diagram, based on entity-relationship modeling. Some
used models and notations borrowed from structured methods. There were also
important differences; some methods emphasized expressiveness of notations
while others gave more support for a particular phase of the software life cycle.

For object-oriented software development, unlike traditional software
development, there was a wide choice of methods. The great variety of methods,
which was growing all the time, caused problems for practical software develop-
ers. Before a project could use a method, it was faced with the prospect of carry-
ing out a methods evaluation to ascertain which to use. The prospect of choosing
the “wrong” method also increased the risk of using object-oriented techniques.

These problems were very apparent in Hewlett-Packard (HP) company.
Many projects embarking on the use of object-oriented techniques were unsure
which method should be used. They did not know the strengths and weaknesses
of the various methods and did not know which one would best meet their indi-
vidual needs. In order to alleviate these problems, a research project was begun
in 1990 at HP Labs, Bristol, in order to develop OOA/D method training and con-
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sultancy suitable for use by the many and diverse HP projects developing soft-
ware.

The project began by surveying HP’s object-oriented projects in order to
understand their needs (Coleman and Hayes 1991). The project also conducted
an extensive and systematic evaluation of the leading methods (Arnold et al.
1991). At that time, only a few methods had attracted significant numbers of
users. The most prominent were Object Modeling Technique (OMT) (Rumbaugh
et al. 1991), Booch (1991), Responsibility Driven Design (RDD) (Wirfs-Brock
1990), Shlaer-Mellor (1988) and Coad-Yourdon (1991a, 1991b).

The results of the method evaluation and the studies of user needs con-
firmed that there was no single best method. It was clear that the best way to
meet the needs of software developers was to synthesize a new method based on
the best aspects of existing methods. This work lead directly to development of
the Fusion OOA/D method, which is a seamless combination of techniques from
a number of different methods.

The analysis stage of Fusion is based on OMT, with the addition of a formal
methods technique known as pre- and postconditions (Jones 1990). Pre- and
postconditions are an essential tool for precisely capturing the desired behavior
of software. The analysis stage also employs scenarios which are closely related
to the use case concept in Objectory (Jacobson et al. 1992). The Fusion design
stage is based on the Class-Responsibility-Collaborator (CRC) (Beck and Cun-
ningham 1989) technique, which is the core component of the RDD method. The
design stage also incorporates elements of the Booch method. The different mod-
els are integrated to form a systematic process spanning the analysis and design
phases of the software life cycle. The Fusion method evolved through several
iterations via experimental use in the research labs and on live software devel-
opment projects. This culminated in the publication of the reference text on
Fusion (Coleman et al. 1994) that was published in late 1993.

Since its introduction, the use of Fusion has spread rapidly within HP. It is
now being used to develop a broad range of products including printers, network
management software and embedded firmware. Today, many companies world-
wide are employing Fusion on an even wider range of domains including MIS,
telecoms and defense systems. The contents of this book represent just a small
fraction of this growing use.

Structure of Book

The book starts with an overview of the Fusion method. This chapter together
with the reference material contained in the appendices will give the reader who
is unfamiliar with Fusion sufficient context to understand the rest of the book.
The book has four sections. The first section contains in-depth reports of
case studies. Chapter 1, by Jerremy Holland, is an account of an HP project
developing a distributed telecom test system. The main thrust of the paper is the
lessons learned in introducing a method to a team inexperienced in object-ori-
ented development. The lessons are presented as some highly useful guidelines
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and lists of “dos and don’ts.” The second chapter, by Ron Falcone and his col-
leagues, explains how the analysis stage of Fusion was applied by an HP project
developing a breakthrough medical imaging product. The chapter places particu-
lar emphasis on project management and how Fusion was customized to meet
the circumstances of the project.

Section 2 deals with how Fusion can be applied in a variety of domains and
circumstances. Paul Jeremaes, one of the original team that developed Fusion,
shows in Chapter 3 how the method can be applied in the face of bottom-up con-
straints. This chapter tackles one of the key issues for all OOA/D methods—how
to apply them to non-greenfield situations. The paper uses the development of
telecom network management applications as its motivating example.

In Chapter 4, Laurence Canning and Richard Nethercott report on the
application of Fusion to the development of bespoke software, where cost control
is a major concern. The authors focus on how Fusion contributes to managing
the development process and how it relates to incremental development, project
staffing and cost estimation.

In the era of business re-engineering, process modeling is an area of grow-
ing importance. This is the subject of Chapter 5 by Colin Atkinson and Michael
Weisskopf. The chapter is based on experiences gained working on the develop-
ment of software for NASA and takes the software maintenance process as the
motivating example. The chapter also introduces some interesting and powerful
extensions to the Object Interaction Graph notation.

Project management is the key to successful software development and this
is the theme of Section 3. In Hewlett-Packard, Fusion is almost universally used
in the context of evolutionary development. This combination has been spectacu-
larly successful since it allows a project to systematically tackle business and
technical risks. In Chapter 6, Todd Cotton, a principal developer of Evolutionary
Fusion and one of HP’s internal software consultants, explains how the steps of
the Fusion method can be effectively mapped onto an evolutionary and incre-
mental project life cycle.

In Chapter 7, Kris Oosting explains how metrics and defect tracking can be
introduced into the management of a project using Fusion. The work is based on
Kris’s extensive experience as a consultant and software developer using Fusion
and other OOA/D methods.

Section 4 of the book focuses on practical extensions to Fusion. Chapter 8,
by Andrew Blyth of the University of Newcastle Upon Tyne, introduces a
requirements engineering front-end process for the Fusion method. The work
has been developed as part of a research project funded by the European Union
on Informatics in Healthcare.

Chapter 9 is authored by Howard Ricketts, a designer of the FusionCASE
tool and a software consultant. The chapter proposes some extensions to the
design phase of Fusion based on Howard’s experience as a consultant. The exten-
sions are aimed at making design more systematic through refinement of the
object model. The chapter also introduces notations and guidelines for handling
concurrency.

Distributed computing is of growing commercial interest and importance.
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Many projects today are using Fusion to develop client/server and distributed
software. In chapter 10, Kris Oosting extends the Fusion notations to allow the
development of client-server applications. The paper is based on the author’s
extensive experience developing NextStep/OpenStep applications using Fusion.

In the transition to using object technology, education and training of soft-
ware engineers in OOA/D is of key importance. In Chapter 11, Gabriel Eckert
discusses the issues raised in training university students in the use of Fusion.
The chapter presents a critique of the Fusion analysis phase based on the obser-
vations of student progress developing software in a laboratory project.

The Fusion method was significantly influenced by the ideas and concepts
of formal methods. In Chapter 12, Desmond D’Souza and Alan Wills take this a
step further by introducing a new methodology which incorporates a more formal
notion of refinement into a Fusion-like development methodology. The chapter
indicates the extent to which ideas and concepts that were pioneered by Fusion
are being incorporated and extended in new experimental methodologies.

Fusion and the Future of OOA/D Methods

From the outset, the originators of Fusion believed that OOA/D methods must be
based on the experiences and needs of software developers. Of course, as the
challenges facing software developers grow, and understanding of the software
development process improves, OOA/D methods themselves must evolve. Users
will not benefit from a “fossilized” method which fails to take account of the les-
sons of experience.

An important aim of this book is to facilitate the evolution by documenting
best-practices with Fusion. We also hope that the becok will make a contribution
beyond Fusion by promoting the cross-fertilization of methods with ideas that
work.

As this book shows, the Fusion method is an open “school of thought.”
Although we at HP Labs are actively working on extending and improving
Fusion, we do not consider that we own the method. On the contrary, we enthusi-
astically welcome all contributions on how Fusion can be developed. We believe
that openness must be the watch word for the future evolution of object-oriented
analysis and design. The software development community will be best served
by methods evolving and converging according to the experience of what works
and what does not. This book is a step in that direction.

Derek Coleman
Ruth Malan
Reed Letsinger
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