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To my mother, Chang Pei Wang,
on her 80th birthday:

Happy Birthday, Mom. . .



Preface

C++ is one of the most popular languages for object-oriented programming
(OOP), the centerpiece of object technology (OT) that is revolutionizing the
software industry. OOP creates programs that are well organized, easy to un-
derstand and modify, flexible, and reusable in many different situations. It
reduces complexity and makes software production and maintenance more
economical. C++ has been standardized jointly by the International Standards
Organization (ISO) and the American National Standards Institute (ANSI).
TheISO/ANSI C++ standard (ISO/IEC FDIS 14882) was approved in Novem-
ber 1997.

New features introduced in Standard C++ include the Boolean type bool,
exceptions, namespaces, run-time type identification, type cast notations, and
template libraries with generic algorithms. Standard C++ also revised and
extended a number of existing features including the wide character type,
templates, and function call resolution. A new string class makes character
strings easier to use.

This book is a revision of C++ with Object-Oriented Programming, covering
Standard C++ comprehensively while preserving the proven approach. The
C++ constructs are matched with clear and precise OOP concepts. Language
mechanisms are explained individually and in combination to achieve OOP
objectives. Object-based, object-oriented, and generic programming techniques
are demonstrated in realistic programs to show their applications in practice.
Chapter 12 shows how C++ can be applied for Web CGI programming.

OBJECT ORIENTATION

C++ is important because it is efficient and supports OOP well. Thus, OOP
concepts and techniques are taught as an integral part of C++ programming.
The approach brings OOP concepts down to earth so that they are easily
grasped. Object orientation is introduced early and demonstrated with many
complete examples. How these techniques are applied to solve problems and
how they make programs more flexible and reusable are clearly shown.
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Key OOP concepts such as data abstraction, encapsulation, information
hiding, problem solving with objects, genericness, inheritance, and polymor-
phism are presented clearly and comprehensively. Basics on object-oriented
design are also included. Again, these are illustrated by many C++ examples,
including a bank account example that is carried through many chapters.

HANDS-ON APPROACH

The best way to learn programming is to write programs. With clear concepts
and good examples, the text encourages the writing of interesting programs
carly. Chapters 1 and 2 form a primer introducing essential components of C++
and object-based programming to get started quickly. Materials on thinking
with objects, C++ programming tips, and style guides help beginning pro-
graminers.

A pocket calculator simulation program is introduced in Chapter 5. This
program evolves with each new chapter through programming exercises. Fi-
nally, in Chapter 13, a substantial pocket calculator program emerges that
connects many key OOP concepts and C++ constructs.

COMPREHENSIVE COVERAGE

Standard C++ is presented comprehensively and in depth. The coverage an-
ticipates the needs of students and describes Standard C++ as an integral,
self-contained language. The examples evolve as new material is covered, pro-
viding many chances to revisit familiar code and to focus on the new concepts
and features being introduced.

It is possible to use this book as the sole text for a course. Besides the basic
topics, it covers the Standard Library, the I/O stream classes, templates, the
Standard Template Library (STL), generic algorithms, program organization,
use of header files, error and exception handling, preprocessing, and compila-
tion (on UNIX®and on PC).

Object orientation is emphasized with topics on building software ob-
jects, comparing external behavior versus internal workings, reducing com-
plexity with encapsulation, deriving new classes based on existing ones,
writing generic codes that are reusable in many situations, creating soft-
ware black boxes that are plug-compatible in usage, and establishing poly-
morphic procedures and objects that work with multiple types of objects.
Also included are object-oriented design techniques, methods, and applica-
fions.



PREFACE Xvii

OOP MADE EASY

Standard C++ is a large and complex language. It is easy to get lost in the maze
of new OOP concepts and the supporting C++ constructs. No effort is spared
to make this complicated subject easy to grasp and understand. The approach
begins with simple topics and key concepts as a foundation. Then, advanced
topics are added in a logical sequence that is easy to follow. The materials are
organized to anticipate questions and provide answers. Clear, interesting, and
realistic examples show how to write object-oriented programs and how to
apply the concepts and techniques introduced.

Inheritance, a key OOP feature, tends to be difficult for beginning pro-
grammers. A clear mental picture is painted of a derived class and its relation
with a base class upon which it is built. Furthermore, specific principles on
class derivation and its proper usage are supplied. Multiple inheritance is also
covered with clarity and good examples.

Polymorphism and plug compatibility are central OOP techniques that
require sophistication to use well. An entire chapter is devoted to this subject
that provides enough material to challenge even the most advanced students.

WEB APPLICATION

CGI programs written in C++ can be fast and efficient. HTML forms and CGI
programs for form processing are presented in a concise chapter that puts the
OOP concepts and C++ techniques to good use. A C++ class library for CGI
programming is given and explained. CGI programs using this library for form
processing are presented.

FLEXIBLE USAGE

The book contains more than enough material for a three-credit programming
course at the junior, senior, or beginning graduate level. No C background
is assumed, but appropriate programming experience, to appreciate software
complexity, is highly recommended. Knowledge of C or ANSI C will reduce
the amount of work involved. At a lower level, the material in the beginning
chapters should be covered carefully. Advanced topics such as user-defined
free storage management (Section 8.12), CGI programming (Chapter 12), and
object-oriented design (Chapter 13) can be omitted. At a higher level, Chapter 1
and Chapter 14 can be assigned to students as background reading to allow
more class time for other topics.
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For a class with substantial programming experience, generic program-
ming, template writing, and object-oriented programming projects, as sug-
gested by the end-of-chapter exercises, can be emphasized. In this case, the
design considerations covered in Chapter 13 may be discussed much earlier.

The preprocessing and compilation material in Chapter 14 can be intro-
duced (or assigned for reading by students) whenever the instructor feels it
is appropriate in a course. Chapters 2 through 11 are central to this text and
should prove challenging and rewarding to any reader.

The book can also be used as a valuable supplement to a general course
on OOP, data structures, or object-oriented design with C++ implementation.

RIGHT FOR YOUR SYSTEM

C++ is presented in a system-independent manner. The examples will run on
any reasonable C++ implementation including workstations, PCs, and multi-
user servers. Chapter 14 gives general information on preprocessing, compil-
ing, and executing programs. The Free Software Foundation offers g++, a good
implementation of C++ for free downloading:

http://www.gnu.ai.mit.edu/software/gcc (for UNIX)
http://www.delorie.com/djgpp/ (for PC)

EASY REFERENCE

As an instructional guide, this text follows an incremental approach, whereby
new concepts are built on old ones to make understanding easy. However,
the book is also a valuable reference tool. Information has been organized for
easy reference with tables, figures, displayed syntax explanations, examples,
and summaries. All key C++ constructs are collected in Appendix A for quick
review. Appendix B summarizes usage of special member functions. Other ap-
pendices cover debugging, library functions, and the mixed use of C++and C.
Accurate cross-referencing and a comprehensive index help locate information
contained in the book.

EXAMPLE PACKAGE

Throughout the text, concepts and programming constructs are amply illus-
trated with examples of practical importance. The example package is orga-
nized by chapter. There are about 400 files containing complete source codes
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that are ready to compile. The complete example package for UNIX and for
PC is available from the Brooks/Cole Web site

www . brookscole,com
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