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Preface

THE BOoOK

This book is aimed at computer scientists,
software development professionals, educators and students, programmers, and
in particular C++ programmers, who wish to examine a compelling alternative to
the C++ programming language for implementing object-oriented software sys-
tems. This alternative is Eiffel. This book is also about object-oriented analysis
and design using the Booch '94 method with Eiffel implementation. The reader is
assumed to have prior experience with object-oriented programming, most likely
using C++ or Smalltalk, and at least basic familiarity with the concepts of object-
oriented programming.

Part 1 of the book, Chapters 1 through 7, presents the major features of the
Eiffel language from a programmer’s perspective. These chapters contain many
small but complete examples of Eiffel coding. These are used to illustrate the typ-
ical use of various language features. Part 2 of the book, Chapters 8 through 11,
shows Eiffel in action. These chapters present case studies that, in addition to
Eiffel implementation, show the use of the Booch 94 method of object analysis
and design.

The standard reference book for the Eiffel programming language is Eiffel:
The Language, written by Bertrand Meyer (Prentice Hall, 1992), the creator of
Eiffel. This present book is meant to complement this reference, not compete
with it. It is recommended that the reader also acquire this standard reference
about Eiffel since there is no attempt in this book to duplicate the rigorous and
fine-grained details concerning some of the “legal” issues related to the Eiffel
language. Such issues are typically of greater concern to compiler writers but not
programmers.

Xiii
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ITS CONTENT

Chapter 1, “The Flavor of Eiffel,” presents a broad overview of the language,
showing its major features. No attempt is made to provide detailed explanations
of the many language features that are previewed in this chapter. A small class
hierarchy associated with writing instruments is used to sample the flavor of
Eiffel.

Chapter 2, “Classes and Objects,” introduces and illustrates the various
components of an Eiffel class. An Eiffel class serves as an implementation of an
abstract data type, as well as a software module. The main issues discussed in
this chapter include the creation of objects, features and their visibility, object
assignment and equality, copying and cloning objects, polymorphism and
dynamic-binding, generic classes and expanded types.

Chapter 3, “Correct Programs,” introduces the powerful assertion-handling
facilities of Eiffel. Pre and postconditions and class invariants are explained and
illustrated. The notions of programming by contract and subcontracting are
explored. Finally, Eiffel’s exception-handling mechanism is presented.

Chapter 4, “Generic Container Classes,” introduces the concept of con-
strained and unconstrained “genericity” and the construction of reusable soft-
ware components. Several container classes, including a list, ordered list, stack,
queue, search tree and sortable array, are presented to illustrate the basic ideas.

Chapter 5, “Inheritance in Eiffel,” discusses the role of inheritance in
object-oriented programming. The overall structure of an Eiffel inheritance
clause and its many possible subclauses are presented and illustrated. These
include redefinition, renaming, export scope and “undefining.” Repeated inherit-
ance structures are examined. The construction and role of abstract classes
using deferred routines are explored. The issue of “mix-ins” or code inheritance is
discussed.

Chapter 6, “Polymorphism and Conformance,” focuses on the rules associ-
ated with late-binding in Eiffel. An application of polymorphism involving the
concept of the “generality of numbers” is presented as a non-trivial application of
polymorphism.

Chapter 7, “C++ && Eiffel or is it C++ & Eiffel or is it C++ and Eiffel? : A
Clash of Cultures,” provides a direct technical comparison of C++ an Eiffel.

Chapter 8, “Object-Oriented Analysis and Design,” introduces the Booch 94
method and its notation. A supermarket checkout line simulation is used to illus-
trate the basic ideas.

Chapter 9, “An Ecological Simulation,” presents a case study involving the
construction of several dozen classes that illustrates the Booch analysis and
design process and the use of the Eiffel language. After completing the initial
design, some simple maintenance is performed to illustrate the importance of
building a robust software structure.

Chapter 10, “A Game of Strategies and Investment,” presents another case
study that again involves the construction of several dozen classes. This example
focuses on the extensive use of late-binding as a central design principle. After



Preface xv

the initial design is completed, it is critically examined and replaced with an
improved design.

Chapter 11, “Simulated Annealing,” shows the application of object-ori-
ented analysis, design and programing in a less traditional area — heuristic
algorithm design. An abstract class that encapsulates the basic mechanism of
simulated annealing is constructed. A concrete class that solves the classic
“Travelling Salesperson Problem” is constructed as a subclass of the abstract
simulated annealing class to demonstrate the use and power of inheritance in
this non-traditional setting.

STYLE AND FORMAT

An area of potential controversy in this book is the deviation from the “standard”
Eiffel style recommended in Bertrand Meyer’s reference Eiffel: The Language
(ETL).

The arguments in favor of using a “standard” style are understood and
appreciated by this author. It is this author’s deep conviction that programming is
as much an art as a science. It is an aesthetic and expressive activity that involves
the personality as well as the intellect of the programmer. This author believes
that every programmer, Eiffel or otherwise, should develop a style that is per-
sonal, comfortable and most importantly consistent. Of course, consistent is dif-
ferent from uniform. The programs in this book hopefully illustrate this principle.

The “standard” Eiffel style recommends that multiple word identifiers use
an underscore to separate individual words. For example, average_force to repre-
sent the idea of average force. This book sometimes adheres to this recommenda-
tion, but not always. A more Smalltalk influenced style is often evident. This
Smalltalk style would use the identifier averageForce to represent the idea of
average force.

The “standard” Eiffel style involves a myriad of details related to the layout
of various language artifacts, formation of identifier names, as well as the use of
boldface fonts for all keywords. This recommended style is presented in Appen-
dix A of the ETL. Since there are about 15 pages of details presented there, no
attempt will be made here to summarize the “standard” style recommendations.
The reader is urged to read this Appendix in the ETL and then decide for himself
or herself.

A sample of “standard” Eiffel style is presented in the Appendix of this book
so that the reader can either see what they are missing or be further encouraged
to develop their own personal style.
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