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PREFACE

Programming with Pascal on the microcomputer has become almost synonomous
with the use of Borland International’s Turbo Pascal®. It represents a teaching
environment that allows the student to master not only correct programming skills but
also to gain insights into those fundamental concepts that underscore computer
programming. This textbook exposes students to the essentials required of a graduate
programmer as well as to the power and flexibility of Turbo Pascal, including its
support of object-oriented programming.

Turbo Pascal: Theory and Practice of Good Programming introduces computer
technology and the Pascal programming language assuming that the student has no
previous experience with computers or computer programming or knowledge of
advanced mathematics. Any student familiar with the notation used in a high school
algebra course should easily be able to master all of the material contained in this
book.

The examples, exercises, and programming problems found in the textbook are
not specific to any one particular field of study. A variety of examples and problems
relating to computer science, business data processing, mathematics, physical science,
health, financial planning, and so on are presented to broaden the student's
knowledge of computer application to various fields of study.

The text presents topics and language features found in entry-level college
Pascal and computer science courses. It is designed as a one- or two-semester (or one
to three quarters) tutorial introducing the entire Pascal language in a step-by-step
manner, using theoretical discussions and practical examples. A balance is struck
between beginners needs to master the syntax and their need to obtain a sound,
disciplined, state-of-the-art, theoretical approach to programming. The material in this
textbook meets ACM CS1 recommendations and includes material found in the
Educational Testing Service's Advanced Placement Computer Science course as well.

In addition, the text serves as a reference to the powerful features and
extensions of the 7urbo Pascal implementation of the Pascal language. The book is
intentionally not a generic Pascal text. All of the material presented applies strictly to
the MS/PC-DOS 5.0/5.5/6.0 versions of Borland International’s Turbo Pascal.
However, adherence to standard Pascal is made whenever possible (to encourage the
portability of the programs constructed in the text), except when certain important
concepts in computer science are presented that standard Pascal does not support (for
example, MS/PC-DOS-specific operations, strings, random access files, or object-
oriented programming).
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The text also introduces the student to computer science in a clear, accessible,
engaging, and to-the-point manner. The concepts of structured programming are
covered in detail with an emphasis on the software engineering concepts of top-down
design, decomposition, modularity, procedural and data abstraction, code reusability,
and separate compilation. All program examples are constructed using structured
programming theory. These concepts are covered thoroughly to build the student’s
problem-solving and programming abilities and to establish good programming
habits.

A problem-oriented approach to programming is used, emphasized by a strong,
hands-on, class-tested, instructional format. A strategy of learn-while-doing is stressed
throughout the text. Pascal has been long accepted as an excellent instructional
language that encourages the development of good programming skills and a
consistent programming style. Because of these features the textbook could be used
as a self-teaching, stand-alone source for learning to program in Turbo Pascal.

FEATURES

Each chapter begins with a set of Chapter Objectives explicitly stating the learning
objectives of that chapter. These are followed by a general overview of what is to be
studied in the chapter and why. Because terminology is so important to any technical
field, each new term is defined when introduced, with examples and figures to
illustrate the term.

Each chapter provides a detailed presentation of a unique collection of Pascal
language syntax constructs and programming methodologies, as well as numerous
class-tested Program Examples. These Program Examples demonstrate the proper use
of Pascal syntax and explore many of Turbo Pascal’s important nonstandard extensions
to the Pascal language. Programming lines critical to the implementation of each of
these example programs are highlighted to draw the student’s attention to them. Each
chapter also has many Exercises to test student comprehension of the material
presented as they work through it.

Each chapter also includes a series of Tips, Traps, Tricks, and Rules. The Tips
draw the student’s attention to nonobvious programming techniques used by
professional programmers to get the most out of Pascal. The 7raps alert the student to
potential problem areas to be avoided by the novice Pascal programmer. The 7ricks
point out significant wunigue syntax features of Turbo Pascal that can add useful
processing capabilities to a program and are not available in standard Pascal. Finally
the Rules point out general policies to follow when constructing Pascal programs.

A considerable effort has been made to address the use of consistent and proper
program documentation. Both internal and external documentation is stressed in all
of the example programs and subprograms found in the text. Banners of asterisks set
off headings and highlight the interface sections of all programs and subprograms,
and comments extensively document important sections of code found in all of the
program examples. These features are designed to improve the clarity of the
programs presented in the text. Furthermore, pseudocode is used to outline the




algorithms used in program solutions, and is used extensively as a design tool in the
development of programs.

Many beginning programmers may have trouble relating a program’s output to
the computer instructions that created it. This is especially true in the early chapters,
when program output concerns formatting data types. Therefore, demonstration
executive screens for almost all of the interactive programs presented, are shown
when a program is implemented so the student can see exactly what actions will occur
as a result of a program’s execution. These screens show the results of programs in
action.

The construction of long programs is conceptually different from the construc-
tion of short ones. Hence, all but the first few chapters contain lengthy Chapter Sample
Programs to illustrate syntax constructs and programming concepts introduced in the
chapter at hand. Each of these Chapter Sample Programs presents a large, detailed,
modularized program, designed and implemented using the structured programming
methodology. Each program is fully developed using a five-step program develop-
ment process consisting of Problem Definition, Program Design, Implementation,
Verification, and Documentation. These Chapter Sample Programs demonstrate to
the student the program planning and development process as it might occur in a
“real-world” setting.

Each chapter ends with a Chapter Summary listing new terms introduced and
summarizing important concepts presented in the chapter. The key terms introduced
in the chapter are boldface in the summary to draw attention to them. Also, all
chapters include exercise sets. Chapter Review Exercises allow students to work
through and self-test their understanding of the material presented in the chapter. In
addition, a Chapter Test prepares students for taking in-class tests for credit. Finally,
Programming Problems challenge students newly acquired programming skills.

A unique feature of this textbook is the inclusion of 7Turbo Topics to help
students exploit many of the rich and powerful features of Turbo Pascal, without these
topics detracting from the presentation of the Pascal language or conflicting with the
software engineering concepts presented in the main body of the text. These topics
can be introduced as an instructor sees fit or can be referenced by the interested
student in addition to required class material.

The Turbo Topics give detailed introductions to the 5.0/5.5 and 6.0 versions of
the Turbo Pascal integrated development environment, a complete command key
reference for the integrated development environment, a Turbo Pascal reserved and
standard identifier reference, a Turbo Pascal error message listing, a complete
compiler directive listing, a listing of Turbo Pascal syntax charts, a discussion of
extended key codes, a detailed discussion of files and user-defined units to create
software libraries, a discussion of text colors and windows, and much more.

In addition, a demonstration software toolbox is included so students can create
professional looking programs using basic programming skills. This toolbox
introduces the student to the use of software libraries, procedural and data
abstraction, and the idea of separate compilation. The Turbo Pascal code contained in
the toolbox demonstrates the concrete use of many Turbo Pascal language features
found in the other Turbo Topics. The source code of the toolbox is provided on the
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Student Resource Disk so that students can observe how a toolbox is created and how
each routine in the toolbox is implemented. The toolbox code can also be modified,
as much as students desire, to suit their own needs.

At the end of the text three Appendices provide important reference infor-
mation, such as an Extended ASCII Character Set table, a MS-DOS Command
Reference, and Answers to Selected Chapter Review Exercises. In addition, a Biblio-
graphy and complete Glossary are included. The Glossary lists definitions of the most
important terms found in the text as well as terms commonly used in computing.

ORDER OF TOPICS

Topics are all presented by building difficult concepts from simpler ones. Subpro-
grams are introduced early, even before control structures, so that students can
develop truly modularized programs from the beginning. The early introduction of
subprograms helps the student to understand and use the theory of software modules
abstractly, using the methodology of structured programming. Files are introduced
immediately after conditional statements and loops so that students can quickly
become familiar with constructing realistic practical programs for processing
collections of data.

An entire chapter on recursion is presented so this important topic can be
discussed and explored in detail. Unlike most Turbo Pascal textbooks, an entire
chapter on object-oriented programming is presented. This chapter contains both a
general description of the object-oriented programming paradigm and a detailed
description of its implementation in Turbo Pascal. This chapter is extremely important
because the influence of object-oriented programming will surely guide program
development in the 1990s.

TO THE INSTRUCTOR

The textbook is designed to allow teaching directly from the textbook without having
to write out a pseudotext on the board during each lecture. The textbook allows you
to express yourself and not concentrate on hours of out-of-class preparation that
amounts to nothing more than reinventing the wheel. This easy-to-use design permits
you to get involved with your students and to concentrate on sharing your expert
knowledge of problem solving and software development with your students.

TO THE STUDENT

To make best use of the material in this textbook, you should always read the material
before it is discussed in class. Carefully study the Examples found in each chapter and
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attempt to do the Exercises. This will bring out any weakness in your comprehension
of the material, focus your thoughts on the material presented, and make the time you
spend in class much more valuable and probably make the material covered a lot
easier to digest.

It is suggested that you work through the Chapter Review Exercises at the end of
each chapter after you have read the chapter. Resist the temptation to just read each
exercise and then look up the answer to the exercise in the appendix of the text. Try
to find your own solution to each exercise and only then compare it to the supplied
answer to the exercise. Make notes of any confusing points, bring them to class, and
ask your instructor for help.

The educationally-oriented toolbox, whose source code is on the Student
Resource Disk, is designed to get your computer up and running in minimum time,
and yet allow your programs to obtain a professional look and behavior. The toolbox
can freely and legally be used in your own personal and academic projects. It is
offered to further enhance your use of the textbook. However, the actual source code
itself is the copyrighted property of the author. The toolbox may not be used to
construct other toolboxes, or software products to be sold for profit.

A Student Resource Disk, accompanying the text contains the debugged source code
for all of the Example Programs and Chapter Sample Programs found in the text. In
addition, the Student Resource Disk contains the source code of the toolbox unit
which students can use to construct realistic and professional-quality programs using
only introductory programming skills. This toolbox unit is designed to demonstrate
how students can use or build their own program libraries using the concepts of
procedural abstraction and separate compilation.

An Instructor’s Manual, designed to help the instructor coordinate classroom
lectures with the textbook, will be available for all instructors who adopt the textbook.
The manual contains general teaching objectives, a list of learning objectives, a chapter
outline, and teaching suggestions, tips, and points of emphasis for teaching the
material in each chapter. The Instructor’s Manual also contains answers to the
Exercises, a list of key terms introduced in the chapter, answers to the Chapter Review
Exercises and Test Questions, as well as solutions to selected Programming Problems
found in each chapter. In addition, the Instructor’s Manual contains additional exam
questions to aid in the production of in-class tests. :

The Instructor’s Manual also contains a set of Transparency Masters of
important figures from the text that can be used during lectures to create effective
presentations. An /nstructor Resource Disk will also accompany the Instructor’s
Manual and will contain the source code for the solutions of the Exercises found in
each chapter and the source code for the solutions of the selected Programming
Problems listed in the Instructor’s Manual.
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ESSENT'AL

COMPUTER
CONCEPTS

CHAPTER OBJECTIVES

After completing this chapter you
should be able to

= Identify the types of
operations computers can
perform.

= Understand what is meant by
the terms data, information, and
data processing and how the
basic data processing cycle
works.

m Understand the six-part
computer hardware model as it
is used in the construction of
modern computers.

= Understand how the binary
number system is used to
represent both data and
programs in a computer system.

® Understand the definition and
use of the terms bit, byte,

and word.

= Understand what is meant by
the computer classification
terms microcomputer,
minicomputer, and mainframe
computer.

= Discern the two major
categories of computer software
(applications and systems) and
understand the use of the terms
algorithm and program.

m |dentify the three categories of
computer languages (machine,
assembly, and high-level) and
how they function in the
programming of a computer.

m Comprehend how translators
(assemblers, compilers, and
interpreters) process source
code into object code.

» Identify the five components
of a computer system (hardware,
programs, data, procedures, and
personnel).

u Identify the specific types of
IBM-compatible microcomputer
hardware and software available
in the marketplace.

= Understand the origins and
basic features of both standard
Pascal and Turbo Pascal.



