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\Vclcome to computer science! You are about to start the exploration of a wonderful and
exciting world that offers many challenging and exciting careers. Computers play a large
part in our everyday lives and will continue to do so in the future.

Computer science is a young discipline that is evolving and progressing. Computer net-
works have connected people from far-flung points of the globe. Virtual reality is creating
three-dimensional images that amaze the eyes. Space exploration owes part of its suc-
cess to computers. Computer-created special effects have changed the movie industry.
And computers have played important roles in genetics.



Preface

ORGANIZATION OF THE BOOK

This book is designed for a CSO course. It covers in breadth all areas in computer sci-
ence. We divided the text into five parts: Computers and Data, Computer Hardware,
Computer Software, Data Organization, and Advanced Topics (Figure P.1).

— Chapter 1: Introduction
] Computers jmem— Chapter 2: Data Representation
and Data I Chapter 3: Number Representation
\——— Chapter 4: Operations on Bits
Computer Chapter 5: Computer Organization
Hardware Chapter 6: Computer Networks
—— Chapter 7: Operating Systems
o Eno;];ﬁon Computer Chapter 8: Algorithms
4 Software p——— Chapter 9: Programming Languages
e Chapter 10: Software Engineering
Chapter 11: Data Structures
Data — Chapter 12: Abstract Data Types
Organization ]
Chapter 13: File Structures
== Chapter 14: Databases
: Chapter 15: Data Compression
A%;:?g:d I— Chapter 16: Security
Chapter 17: Theory of Computation

Figure P.1 Book’s outline

Part I: Computers In Part I, we look at a computer and the data that it processes. This part contains four
and Data chapters.

Chapter 1: Introduction In this chapter, we look at the computer as a data processing
entity. We introduce the von Neumann concept and discuss the general components of a
computer. We postpone the detailed discussion of computer components until Chapter 5.

Chapter 2: Data Representation In this chapter, we discuss the representation of
text, images, audio, and video as bit patterns. Numeric representation is postponed until
Chapter 3.

Chapter 3: Number Representation In this chapter, we present the representation
of numbers. We show how integers and floating-point numbers are stored in a computer.

Chapter 4: Operations on Bits In this chapter, we discuss the manipulation of bit
patterns, both arithmetic and logical.

Part li: Computer In Part I1, we look at computer hardware. This part is divided into two chapters.
Hardware
Chapter 5: Computer Organization In this chapter, we discuss the computer as a
stand-alone machine. We describe the parts of computer hardware and how they work.



Part 1ll: Computer
Software

Part IV: Data
Organization

Part V:
Advanced Topics

Organization of the Book

Chapter 6: Computer Networks In this chapter, we discuss how computers are
connected to create computer networks and internetworks.

In Part ITI, we look at various aspects of computer software.

Chapter 7: Operating Systems In this chapter, we discuss the operating system as
the most important part of system software. We present the duties of an operating sys-
tem and how they evolved. We also discuss the parts of a modern operating system.

Chapter 8: Algorithms In this chapter, we discuss algorithms. Algorithms play such
an important role in computer science that some people believe computer science
means the study of algorithms. We define the concept of algorithms and use some tools
to represent algorithms. A full discussion of these tools is presented in Appendixes C,
D, and E.

Chapter 9: Programming Languages In this chapter, we first present computer
languages in general. Then we discuss the elements of C, a popular language.

Chapter 10: Software Engineering In this chapter, we discuss software engineer-
ing, a very important discipline for the computer major.

In Part IV, we look again at data, but from the user’s point of view.

Chapter 11: Data Structures In this chapter, we discuss data structures. Data, at the
higher level, are organized into structures. We present common data structures in use
today such as arrays, records, and linked lists.

Chapter 12: Abstract Data Types In this chapter, we discuss abstract data types
(ADTs). In data processing, you need to define data as a package including the opera-
tions defined for the package. We describe lists, stacks, queues, trees, and graphs so that
students think about data in the abstract.

Chapter 13: File Structures In this chapter, we discuss file structures. We show how
files are logically organized. We discuss sequential access and random access files. A
student needs to know these concepts before taking a first course in programming.

Chapter 14: Databases In this chapter, we discuss databases. Files in an organiza-
tion are very rarely stored separately and in isolation. Often, they are organized into
one entity called a database. We present the relational database and touch on a language
(SQL) that can retrieve information from this type of database.

In this part, we discuss three advanced topics that are gaining importance in computer
science: data compression, security, and the theory of computation. These topics can be
skipped if time is a factor or if the background of students is lacking.

Chapter 15: Data Compression In this chapter, we present two categories of data
compression: lossless and lossy. We discuss run-length encoding, Huffman coding, and
the Lempel Ziv algorithm as examples of lossless compression. We discuss JPEG and
MPEG as examples of lossy compression.
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Chapter 16: Security In this chapter, we discuss four aspects of security: privacy,
authentication, integrity, and nonrepudiation. We show how to use encryption/decryp-
tion and the digital signature to create a secure system.

Chapter 17: Theory of Computation In this chapter, we briefly explore the theory
of computation. We show how no language is superior to another in solving a problem.
We show that there are some problems that cannot be solved by any computer program
written in any language.

The reader should keep in mind that this book does not discuss any topic in computer
science in depth; to do so would require multiple volumes. The book tries to cover in
breadth topics related to computer science. Our experience shows that knowing data
representation and manipulation, for example, helps students better understand pro-
gramming in low- and high-level languages. Knowing general information about com-
puter science will help students be more successful when taking courses in networking
and internetworking. The book is a bird’s-eye view of computer science.

There are several features of this book that not only make it unique but make it easier
for beginning students to understand.

Throughout the book, we have tried to emphasize the concept rather than the mathe-
matical model. We believe an understanding of the concept leads to an understanding of
the model.

A brief examination of the book will show that our approach is very visual. There are
nearly 300 figures. While this tends to increase the length of a book, figures aid in
understanding the text.

Whenever appropriate, we have used examples to demonstrate the concept and the
mathematical model.

The end material of each chapter contains three parts: key terms, summary, and
practice set.

Key Terms The key terms provide a list of the important terms introduced in the
chapter. Every key term is defined in the glossary.

Summary The summaries contain a concise overview of all the key points of the
chapter. They are bulleted for readability.

Practice Sets Each practice set contains three parts: review questions, multiple-
choice questions, and exercises.

B Review questions test the overall key points and concepts of the chapter.

B Multiple-choice questions are designed to test the understanding of the materials.
B Exercises are designed to see if students can apply the concepts and formulas.

Seven appendixes are included for quick reference to tables or materials that are dis-
cussed in various chapters. These appendixes are
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ASCII table

Unicode

Flowcharts

Pseudocode

Structure Charts

Discrete Cosine Transform

Acronyms

A glossary of all key terms is included at the end of the book.

The solutions to the odd-numbered review questions, multiple-choice questions, and
exercises are available online at www.brookscole.com/compsci.

The Powerpoint presentation of all figures and highlighted points in addition to the
solution of all review questions, multiple-choice questions, and exercises is available
online at www.brookscole.com/compsci.
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