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Preface

Slowly but inexorably, object-oriented programming (OOP) is becoming the
method of choice for software design, and with it, C++, the language of choice
among programmers. Loosely speaking, OOP is a new way of organizing software
that is based on real-world objects. Although OOP techniques can be applied in any
language (C, for instance), a language such as C+ + that is designed to support OOP
makes it easier to implement the OOP techniques. Although the use of OOP does not
impart anything to a finished software product that the user can see, the software
developer can gain substantial advantages by using OOP, especially in large software
projects. Because OOP allows the software to remain close to the conceptual, higher-
level model of the real-world problem, the programmer can manage the complexity
better than an approach that requires mapping the problem to fit the features of the
language.

C++ is a superset of C with features designed to support OOP. C++ was
developed in the early 1980s by Bjarne Stroustrup of AT&T Bell Laboratories. He
created C+ + while he was enhancing C to support efficient event-driven simulation
programs. His inspiration came from the language Simula67, which supported the
concept of a class. AT&T made many improvements to this initial language before
releasing it commercially for the first time in 1985. Since then, C++ has continued
to evolve, with AT&T controlling the releases.

In the beginning, AT&T supplied a translator called cfront for converting C+ +
programs into C, which were then compiled using a C compiler. By the time Release
1.2 of AT&T’s C+ + was available, C+ + compilers such as the one from Zortech, Inc.,
were becoming available for PCs and workstations. AT&T released C++ 2.0 in 1989
and followed it promptly with Release 2.1, a maintenance release. Today, C++
translators and compilers are available on a wide variety of systems, including
MS-DOS PCs, Apple Macintoshes, and all UNIX systems.

A good indication of the popularity of C++ and OOP is the large number of
books published on these two topics. However, most of the books suffer from one
or more drawbacks. Those that cover object-oriented design principles do not pay
much attention to C++. The ones thatare designed to teach C+ + do not adequately
describe OOP. Up to now, programmers have had to go through at least two or three
books to learn OOP and C++. There is a definite need for a single source of
information for these two topics.

Object-Oriented Programming in C++ is designed to answer the needs of
C programmers learning C++ and OOP. This book teaches OOP and C+ + and, at
the same time, serves as a reference guide to the C++ programming language. It
includes in-depth tutorials that gently introduce you to OOP and show you how to
apply these techniques in C++.
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The book features

* extensive tutorials on the basic concepts of object-oriented programming.
¢ discussion of data abstraction, inheritance, and polymorphism.

* astep-by-step introduction to the features of C+ + such as classes and virtual
functions that support OOP.

* complete coverage of the latest release of AT&T’s C++.
* discussions of how C+ + differs from ANSI standard C.
* detailed examples showing how to use OOP techniques.

* descriptions of the different approaches to building a library of reusable
classes in C++.

* coverage of object-oriented software design principles.

* real-world examples of using C++ class libraries in applications meant for
Microsoft Windows 3.0 and the X Window System.

* a glossary of OOP terminology.
* A minireference to the C++ programming language, especially its keywords.

Instead of going through alitany of syntactical details, Object-Oriented Program-
ming in C++ uses many short sample programs to illustrate OOP techniques.
Features of C++ are always presented in the context of an OOP concept that the
feature supports.

Although the descriptions of OOP and C+ + rely on generic AT&T C+ +, Object-
Oriented Programming in C+ + also includes coverage of commercial class libraries
that are useful for building real-world applications. Specifically, this book describes
M+ +, C++/Views, and InterViews toolkits—sets of classes that you can use in your
applications. Additionally, you will find examples of writing Microsoft Windows
programs in C++.

It is easy to get overwhelmed by the new syntax of C+ + and the details of how
everything fits together in a program that uses an object-oriented design. However,
with a grasp of the fundamentals of OOP and with the help of C+ + class libraries,
you will find it relatively easy to employ OOP techniques in your applications. I
sincerely hope that Object-Oriented Programming in C+ + will get you started on
your way to harnessing the full power of object-oriented techniques and C++.
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Introduction

Object-Oriented Programming in C++ is an intermediate-level book that
introduces you to the basic concepts of object-oriented programming (OOP) and
shows you how to apply OOP techniques using the C++ programming language.
This book assumes that you already know the C programming language. The goal is
to assist you, the C programmer, in becoming familiar with the terminology of OOP
and to show you how various features of C++ support OOP.

To this end, Object-Oriented Programming in C++ focuses on the basic
concepts of OOP, how OOP helps you handle changes in software requirements
easily, and how C+ + supports OOP. This book also covers programming with the
iostream 1/O library and shows how to call C functions from C+ +, organize C++
class libraries, and use commercially available C+ + class libraries. Once you have
mastered the basics of OOP, C++, and C++ class libraries, Object-Oriented
Programming in C++ moves on to the subject of developing realistic applications
in C+ +. The book includes sample programs for MS-DOS, Microsoft Windows, and
the X Window System. Figures are used to illustrate concepts and show the
inheritance hierarchies of classes.

Although Object-Oriented Programming in C++ includes a reference section
on the C++ programming language, it is not a complete reference for C++. This
book’s goal is to show you how to use C+ + to create and use objects, not simply to
present the language definition for compiler writers.

What You Need

To make the best use of this book, you should have access to a system with a C++
compiler. That way, you can test the example programs as you progress through the
book. For those using MS-DOS PCs, the latest versions of Borland C++ or Zortech
C+ + fits the bill perfectly. On Intel 80386 PCs running UNIX System V, The Santa
Cruz Operation’s SCO C+ + isa possible choice. For most other UNIX systems, C+ +
compilers are available directly from the system’s vendor. If your system does not
have a C+ + compiler, you may be able to find a copy of Free Software Foundation’s
GNU C+ + (g++) that works on your system.

Of course, if you want to use C++ to develop applications for Microsoft
Windows or the X Window System, you will need some additional items. Chap-
ters 14 and 15 describe what you need to use C++ for Microsoft Windows and
X applications, respectively.

All examples in this book were tested with Borland C++ 2.0 on two systems:
a 1985 vintage 6-MHz IBM PC-AT and an Intel 80386-based ISA (Industry Standard
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Architecture) PC with 8MB of memory, a 150MB hard disk, and a VGA display. Many
examples were also tested using Zortech C++ version 2.1. (I could not use Zortech
C++ for many examples, because Zortech C++ 2.1 lacks the iostream library
required by the examples.) When needed, 1 ran SCO Open Desktop (which includes
UNIX System V/386 Release 3.2, X version 11 Release 3, and OSF/Motif version 1.0)
on the 80386 system. All the examples should compile and link on most systems
without any change. They do require the iostream library, however.

Conventions Used in This Book

Object-Oriented Programming in C+ + uses a simple notational style. All listings are
typeset in a monospace font for ease of reading. All file names, function names,
variable names, and keywords appearing in text are also in the same monospace font.
The first occurrence of new terms and concepts is in italic. Notes, which appear in
boxes, explain terms and concepts that appear in the text nearby.

How to Use This Book

If you are a newcomer to C+ +, you should read the book from front to back. The
sample programs usually build on classes introduced in earlier chapters. For
example, a sample program in Chapter 13 might need classes that are presented in
Chapter 8. If you read the chapters in order, you will be aware of this and be able to
understand the examples easily.

There are five parts in the book. The first four parts comprise 16 chapters.
Part 1 includes three chapters that explain the basic concepts of object-oriented
programming (OOP). Part II has six chapters that describe how to use the features
of C++ that support OOP. Part III includes three chapters that show how to orga-
nize C++ class libraries and how to use commercially available libraries. Part IV
consists of four chapters that present realistic applications for MS-DOS and Microsoft
Windows. Part IV also describes the InterViews toolkit that you can use to develop
applications for the X Window System. The final part, Part V, is a collection of four
appendixes that include a glossary and a list of C++ compilers and libraries, as well
as the comprehensive index to the book.

From this quick overview, you can decide whether you want to skip any of the
parts. For example, ifyou are already familiar with the basic terminology of OOP, you
can skip Part I and go straight to Part II. On the other hand, if you know how C++
supports OOP and want to start using C+ + in realistic applications, you can skip
Parts I through Il and start with Chapter 13. To help you decide how to best use the
book, the following sections describe the chapters in greater detail.
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Part I: Learning Object-Oriented Programming

This part of the book introduces you, the prospective C+ + programmer, to the basic
concepts of object-oriented programming: data abstraction, inheritance, and poly-
morphism. Examples in C illustrate how you can apply these concepts in practice.
You will see the same examples in C++ and see how an object-oriented language
simplifies the use of OOP techniques. At this point you do not have to know C+ +,
but you will be asked to go along with the assumption that everything will be
explained in later chapters. The final chapter in Part 1 describes the process of
designing software the “object-oriented” way. Part I includes

Chapter 1: Basics of Object-Oriented Programming
Chapter 2: C++ and Object-Oriented Programming
Chapter 3: Object-Oriented Software Design

Part II: Learning C++

Part II teaches the C++ programming language from the perspective of OOP.
Chapter 4 provides a brief review of ANSI standard C and a summary of the new
features of C++. This chapter serves as a refresher on C and gives a complete
overview of C++. Chapter 5 shows how to use the predefined stream classes in the
iostream library to perform I/O. The next four chapters explain how various facilities
of C++ are used to define, create, and manipulate objects. These chapters show the
use of C++ features such as classes, inheritance, and virtual functions. Part II also
covers overloading of functions and operators. The chapters in Part 11 include

Chapter 4: C++ and ANSI Standard C

Chapter 5: Predefined Classes in C++

Chapter 6: Building Objects with Classes
Chapter 7: Defining Operations on Objects
Chapter 8: Using Inheritance in C++

Chapter 9: Virtual Functions and Polymorphism

Part III: Applying OOP Techniques in C++

Part 111 introduces you to the idea of building and using libraries of C++ classes.
This part explains how to use C libraries in C++ programs. Chapter 11 describes
some strategies for building C++ class libraries. The last chapter in this part
summarizes the capabilities of two representative commercial class libraries and
discusses how the programmer can supplement in-house libraries with these
commercial offerings. Part Il includes the following chapters:
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Chapter 10: Using C Libraries in C++ Programs
Chapter 11: Building Class Libraries in C+ +
Chapter 12: Using Commercial Class Libraries

Part IV: Developing Applications in C++

Part IV is devoted to illustrating how to use C++ class libraries in realistic
applications. Chapter 13 starts with the basic building blocks for a Forms package—
software that you use to create, store, and display forms. Because the user interface
benefits the most from an OOP approach, the next chapter focuses on building the
user interface for the Forms software under Microsoft Windows. Chapter 15
describes the InterViews toolkit which you can use to create applications that use the
X Window System. Chapter 16 covers a number of advanced topics, such as
exception-handling and templates thatare being considered for addition to the C+ +
programming language. Part IV includes the following chapters:

Chapter 13: Building MS-DOS Applications in C+ +
Chapter 14: Developing for Microsoft Windows in C+ +
Chapter 15: C++ and the X Window System

Chapter 16: Advanced Topics in C++

Part V: Appendixes and Index

Part V starts with a glossary of terms used in OOP. This is followed by Appendix B
which serves as a minireference for the C++ programming language. It includes
reference entries for the keywords. Appendix C is a list of currently available C++
compilers and class libraries. Appendix C also includes information on how to obtain
these libraries. Appendix D provides a summary of the standard ANSI C library. You
will find the prototypes of all standard C library routines here.

Appendix A: Glossary

Appendix B: C++ Language Reference
Appendix C: C++ Compilers and Class Libraries
Appendix D: ANSI C Headers

Index

How to Contact the Author

If you have any questions or suggestions, or if you want to report any errors, please
feel free to contact me either by mail or through electronic mail. Here is how:
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* Write to LNB Software, Inc., 2005 Aventurine Way, Silver Spring, MD 20904

* Ifyou have access to an Internet node, send E-mail to:
naba@grebyn.com

* Ifyou use CompuServe, specify the following as SEND TO:
>INTERNET:naba@grebyn.com

From MCIMAIL, specify the following when sending mail:

EMS: INTERNET
MBX: naba@grebyn.com

Please do not phone, even if you happen to come across my telephone number.
Instead, drop me a letter or send an E-mail message, and you are guaranteed a
prompt reply.

How to Get the Source Code on Disk

For your convenience, the complete source code for the programs in Object-
Oriented Programming in C++ is available on MS-DOS disks. Use the order form
at the back of the book to request your copy. If the form is missing, send $30 (money
order or check in U.S. funds drawn on a U.S. bank) to

LNB Software, Inc.
2005 Aventurine Way
Silver Spring, MD 20904

Foreign orders, please add $6 for shipping and handling. Maryland residents, please
add sales tax. Please specify diskette size (5'/ inch or 3"/ inch).
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