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PREFACE

This book introduces the concepts of object-oriented programming using a
variety of languages. The principles of object-oriented programming are
language independent. In fact, object-oriented programming can be prac-
ticed, although awkwardly, in traditional languages such as ANS! C or
standard Pascal. This book, however, uses only languages that provice
special features designed to make object-oriented programming easy, natu-
ral, and reliable. The languages covered include C++, object-oriented Pascal,
Actor, and Smalltalk.

GOALS OF THE BOOK

A great deal of confusion has resulted from inadequate explanations of
object-oriented programming. Programming language features have been
emphasized almost exclusively while larger structural issues of object-
oriented systems have been ignored. Some programmers have been led to
believe that the principles of structured programming are obsolete and
have been replaced by object-oriented programming. Today, more than
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xvi  Object-Oriented Programming: An Introduction

ever, the principles of structured programming hold firm. Object-oriented
programming supplements these principles. The expert programmer will
merzly add the tools of object-oriented programming to the professional
toolbox, and through experience and training know how to select the
appropriate tool for the job at hand.

As much as possible the exercises in this book convey realistic and
exciting object-oriented application programs that prepare you for prob-
lems currently being explored in industry and education. '

Starting with the concepts of object-oriented programming the book
shows compiete working example programs that are made easier to build
and understand precisély because ‘they .use ob]ect-orlented programming
techniques. Seeing how the 3eneral concepts of encapsulahon inheritance,
polymorphism, and megsage: passing’ simplify prog?am .construction pro-
vides the motivatiori for study.of language features. Not until the general
concepts are thoroughly discussed in the context of working programs does

- the book go on to a detalled dlscussxon of the manner in which various
' lahguages. prov1de features to support the ob]ect-onented style of program-
ming.
In the second part of the book the unplementatlon of ob]ect-onented
- language features'is compared and contrasted in C++, object-oriented Pas-
- ¢al, Actor, and Smalltalk. In addition to language- features, the significant
 features of programmmg envn'onments are discussed, mcludmg the presen-
‘tatlon of powerful programmmg tools introduced by object-oriented pro-
- gramming . environmerits . like = Smalltalk, which invented browsers,
inspectors, and debuggers to provide development tools that were as so-
phisticated as the new concepts introduced by objects.

The third part of the book is devoted to a specific type of class library
e called an application framework. Application frameworks show the power
2 —that ob]ect-onented structure can give to users by making code reuse
.. possible. °

< Every effort, has been made to make example programs as realistic as

_ possible. For this reason the initial programs are larger than those you will

. typically see used to introduce ob}ect-onented programming. The size and

~ complexity of the.initial programs is not accidental. Realistic programs of

- moderate size provxde better illustrations of object-oriented programming
~ principles. -
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PROGRAMMING LAN GUAGES ENVIRONMENTS
AND TOOLS

-:',_s S

As mentioned, this book covers four popular object-oriented prograinming Tt
languages: C++, object-oriented Pascal, Actor, and Smalltalk. The main op- =

erating environments for both program development and- program execu-
tion include MS-DOS and Windows. Programs developed for Smalltalk can
run almost without modification on the Macintosh and iinder UNIX X-
Windows, as well as under MS-DOS in graphics mode and under Wrndows
and the OS/2 Presentation Manager.

Much of the code presented for C++ will run under any operatmg
environment that supports the standard iostream library. However some of
the lower-level graphics output requires the support of graphics primitives

to draw lines and ellipses. All'modern graphics environments support such ‘

primitives. To make the programs as portable as poss1ble, an abstract screen
class is developed and used for graphics output, All, you need to do to get
the programs to run in your specific environment is deﬁne the hne and :
circle drawing methods inside the abstract screen class." ' o

As a specific example, complete implementations of the abstract graphlcs

screen class are provided for the Zortech C++ Flash Graph1cs hbrary, for the ™

Borland BGI, and for Microsoft Windows. Adapting this class to.run under '

X-Windows should be a project that will take you from -an: hour to a R

half-day, depending on your level of familiarity with X-Windows.
The specific language products used for development rnclude

e T

=  Borland C++ and Turbo C++ (all versions)

= Zortech C++

» Digitalk Smalltalk/V 286

= Digitalk Smalltalk/V Windows
®  Turbo Pascal (5.5 and later)

s Turbo Pascal for Windows

= Microsoft QuickPascal

= Actor from the Whitewater Group
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Other language products were also used to develop example programs.
These include standard tools for Microsoft Windows, such as the Software
Development Toolkit (SDK) and add-on class libraries designed to enhance
the basic products just listed. These include

s  C4+ Views

s Turbo Vision

»  ObjectWindows

= Whitewater Resource Toolkit
= Microsoft Windows 3.0

s Microsoft Windows SDK

C++ Views is an application framework and class library by CNS, Inc. for
developing Microsoft Windows applications. C++ Views works with both
Zortech C++ and Borland C++. Turbo Vision is an application framework
and class library developed by Borland that works with Turbo C++, Borland
C++, and Turbo Pascal. Turbo Vision provides support for character-
oriented window systems (COWS) running under MS-DOS. |

ObjectWindows is an application framework and class library developed
by the Whitewater Group in cooperation with Borland International.
Object- 4
Windows runs under Microsoft Windows and works with Borland C++,
Turbo Pascal for Windows, and Actor. ObjectWindows uses a class hierar-
chy and class naming conventions that are nearly identical to Turbo Vision.
The Microsoft Windows SDK is required only if you are using Zortech C++.
Borland C++ provides its own version of the Microsoft Windows standard
library, Windows-compatible linker, header file, and resource compiler.
Actor and Smalltalk/V Windows do not require the SDK. The Whitewater
Resource Toolkit is handy for developing resources such as menus, dialog
boxes, and bitmapped images such as icons and cursors. The Whitewater
Resource Toolkit comes with Actor, Borland C++, and Turbo Pascal for
Windows.

Yo do not need to have all these products to follow this book. In fact -
you do not need to have any software if you are simply trying to learn the
basic concepts of object-oriented programming. If you are shopping for
languages or tools for an object-oriented programming project, this is a
good place to start. You'll get a solid feeling for what it is like to use all of
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the products just mentioned. By the time you are through with the book
you should be able to adapt any program you find to the desired target
language by seeing the different approaches each of these products takes to
solving a similar problem.

All program listings have been submitted to the appropriate compiler or
interpreter to verify their correctness. However, you may be using a dif-
ferent implementation of one of these languages than was used for the
development of this book. This is only likely to be a problem with Smalltalk
other than Digitalk (that is, Parc Place System’s Smalltalk) and with very
special-case issues for object-oriented Pascal.

Note that the term used in this book is object-oriented Pascal, not Object
Pascal. Object Pascal is a specific product of Apple Computer, originally
called Clascal. Both Borland and Microsoft followed the basic implementa-
tion of Apple’s Object Pascal when they extended standard Pascal to sup-
port object-oriented programming language features. The term object-
oriented Pascal is used in the broadest sense to include Turbo Pascal 5.5 (and
later), Microsoft’s QuickPascal, and Apple’s Object Pascal.

WHAT YOU SHOULD KNOW

You should have a basic familiarity with at least one procedural language
such as C or Pascal. If you have worked with the newer varieties of BASIC,
which support the definition of data structures and named subroutines,
you will do fine. You should be familiar with basic program structure such
as conditional statements, loops, and callable subroutines, as well as basic
input and output mechanisms for printing strings and reading input from
the keyboard. A good understanding of structural programming would be
helpful, but is not essential.

APPLICATION FRAMEWORKS

Application frameworks are a special type of class library used in the quick
construction of application programs. Application frameworks provide
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menus and dialogs, and use built-in event-driven input to simplify the
construction of window-oriented programs. Application frameworks are
presented that use character-oriented windows in MS-DOS as weli as the
Microsoft Windows graphical user interface. The third part of this book
should be approached as an example of how object-oriented programming
can extend power and fiexibility to programmers through class libraries.
Class libraries for standard C, Pascal, and FORTRAN can extend power, but
seldom flexibility. Because standard libraries do not support inheritance and
polymorphism, they cannot be extended and specialized by the program-
mer. Application frameworks are more than an example of the power of
class libraries. Application frameworks will change forever the way you
program systems that require sophisticated user interfaces. You should read
this section as an example of things to come and as proof that continuing to
design your own user interface code is an obsolete practice.

OBJECT-ORIENTED PROGRAMMING AND
WINDOWS

Windows and objects are natural companions. This is true whether you are
talking about a character-oriented window system for MS-DOS or a graph-
ical user interface such as Windows. Windows are by definition complex
data structures manipulated through a variety of standard operations. In
other words, windows are objects.

The windows theme recurs frequently throughout this book—it is a
good approach for pulling together a diverse set of languages and topics
under one umbrella. The windows theme also guides and unifies the
example programs to demonstrate a natural progression of basic concepts.
By the time you have worked through the examples you should find it
easier to approach any window system or application framework, even if
the window system is not explicitly object-oriented. It is surprising how
much this approach can prepare you to understand the inner workings of
Microsoft Windows and the SDK, even if you are programming in C.
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