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PREFACE

Computer data processing systems and their applications con-
tinue to increase at a breathtaking rate—a rate that is sustained
by an avalanche of technical achievements. There is a need for
an up-to-date text designed for use in an introductory data proc-
essing course. Computers and Data Processing meets this need
for both the beginning data processing major and the student
who wishes to acquire business-oriented knowledge about com-
puter data processing. No prior knowledge of mathematics (be-
yond arithmetic), of business methods, or of data processing is re-
quired.

We believe that Computers and Data Processing achieves
two major goals:

1. It provides students with current knowledge about computers
and data processing.

2. It makes that knowledge relevant to actual applications of
computers.

The major features of the text, which we believe make it current
and relevant, are its timely content, its organization, and the flexi-
bility that it provides for its users.

The pace of the information revolution made possible by
computers was described well by J. Paul Lyet, president of Sperry
Rand Corporation, who, in commenting on 25 years of progress
in data processing, said, "If aviation had evolved at the speed
computers have, Neil Armstrong would have walked on the
meoon less than a year after the Wright brothers tock off from Kitty-
hawk."”

Mr. Lyet made his remark in 1976, and, subsequently, ad-
vances in microminiaturization, which have reduced the size and
cost of computers and have increased their effectiveness and reli-
ability, have created a computer revolution within the computer
revolution. Computers and Data Processing captures the pulse of
this revolution, which will affect our lives in countless ways. The
technologies of the 1980s and their applications are thoroughly in-
tegrated into the text. Examples include:

1. A discussion of large and small (mini- and micro-) computers
that describes their common characteristics and their differ-
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ences. The text explains not only hardware and software but
also firmware and its importance to the architecture of modern
computer systems.

2. A unified presentation of primary and secondary storage de-
vices in terms of a cost-access time spectrum. Electronic mem-
ory technologies such as magnetic bubble memory (MBM) and
the charge-coupled device (CCD) are integrated into this pre-
sentation.

3. Emphasis upon the emergence and growth of combined com-

puter-communications systems. Important computer-commus-

nication applications, such as distributed data processing and
word processing, are fully described.

Abundant examples of the applications of computers, from mi-

crocomputers to supercomputers. Applications that are em-

phasized include business uses of computers, the impact of
computers upon the consumer, and the phenomenon called
personal computing.

s

The text is designed to improve the “teachability” of com-
puter data processing. It features a top-down time sequence of
topics; allows for students’ "hands-on” learning experiences; and
provides learning reinforcement. The major topics parallel the
time sequence, called the life-cycle sequence, followed by
organizations that are successful in using computers to solve
problems.

The text is divided into six major units, with four supplemen-
tary chapters. Units One and Two provide the student with an
overview of the text and with background knowledge of data
processing concepts and of computer systems and their major
components. As early as Chapter Two, the student is afforded an
opportunity for "hands-on” laboratory experience. Units Three to
Six add to and reinforce the knowledge acquired in the first two
units. They enabile the student to see and to understand how each
topic fits into the processes for the selection, design, develop-
ment, and operation of real-world computer systems.

The student is not overwhelmed initially with information that
cannot be assimilated or applied until much later in the text. For
example, the concept of binary codes is introduced early in order
to explain how data and instructions are stored. However, details
related to number systems, internal codes, and computer arith-
metic are deferred until the system development activities of
planning, writing, and testing computer programs are presented
in later chapters.

Numerous learning aids have been incorporated into the for-
mat of the text to assist students in comprehending major con-
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cepts. Each chapter opens with a capsule paragraph, learning
objectives, and key terms, and each concludes with a concise
summary. Major sections of each chapter are followed by feed-
back questions (with answers) that permit students to test their
comprehension as they proceed through the text. Review and dis-
cussion questions follow the chapter summaries.

The text is one of three components of a learning package.
The other two are a student Study Guide and a comprehensive
Instructor's Manual.

The Study Guide is designed to assist the student by provid-

ing:

1. Study hints, which are suggestions to help the student to mas-
ter the text chapter.

2. Chapter outlines that summarize the main points of each chap-
ter.

3. Vocabulary drills that familiarize the student with the impor-
tant terms and concepts introduced in each chapter.

4. Test-yourself questions that help students to prepare for quiz-
zes and examinations. The answers to these questions are con-
tained in the Study Guide.

5. Additional practice exercises that provide students with an op-
portunity to reinforce their knowledge. Answers to these exer-
cises are in the Instructor’'s Manual so that they can be used for
class assignments.

The Instructor's Manual identifies unit and chapter goals. For
each chapter it includes:

. Measurable student performance objectives

Key points, indexed to text page and text figure numbers
Transparency masters for important figures

Answers to the in-text questions and to Study Guide review
and discussion questions

A chapter quiz and quiz answers

6. A comprehensive examination for each unit

R
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Computers and Data Processing provides instructors with
flexibility in deciding upon the depth of coverage and sequence
of topics most suitable for their programs of instruction. For ex-
ample, the text provides the student with an introduction to both
systems analysis concepts and the most commonly used computer
programming languages. The material on systems analyses may
be presented in several different sequences, and the emphasis
may be varied at the option of the instructor. BASIC is the in-text
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programming language. However, the text contains supple-
mentary chapters on COBOL, FORTRAN, and RPG that are com-
plete and are supported in both the student Study Guide and the
Instructor's Manual. These chapters may be substituted for or
added to the chapter on BASIC. Specific teaching suggestions
and alternative outlines of the text topics are contained in the
preface to the Instructor's Manual.

We hope that you will find using Computers and Data
Processing as rewarding as we have found writing it to be. We
wish to express our thanks to our students who, perhaps un-
knowingly, have contributed to the development of the text. We
also wish to acknowledge the contributions of reviewers whose
suggestions and guidance have helped us to develop it. We are
particularly indebted to Stanley Birkin of the University of South
Florida, William L. Bonney of Hudson Valley Community College,
Dwight Graham of Prarie State College, Charles F. Kelemen of
Ithaca College, S. ]. Lalima of Suffolk County Community
College, Norbert Ludkey of the City College of San Francisco,
Richard W. Manthei of Joliet Junior College, Jerry R. Murphy of
Portland State College, Edward H. Rategan of the College of
San Mateo, Margaret Ross of Prince George's Community College,
and Victor Sherrer of Trenton State College.

We also wish to express our particular thanks to Charles
Harless, graphics technician, for providing us with many fine
photographs of computer data processing at Mount San Antonio
College. We enjoyed working with Marjorie Singer, our editor at
McGraw-Hill. We know that she added in innumerable ways to
whatever successes this book may achieve. Finally, a special
thanks to our wives, Iris and Connie, for sharing their husbands
with Computers and Data Processing.

Marvin R. Gore

John W. Stubbe
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Qur goal in this book is to study
computers and data processing
UNIT and to apply what we learn to the
world of business. To do this, we
will follow a sequence of topics that
parallels the sequence of activities
followed by companies that are
successfully using computers to

solve business problems. First, however, we must acquire a
background in computers and data processing. The first two
units of this text are designed to provide this background. In
Chapter 1 of this Unit, we will learn some important data
processing concepts and acquire a historical perspective by
examining manual and mechanical data processing sys-
tems. In Chapter 2, we will learn about punched cards and
the use of codes to represent data. In Chapter 3 we will study
some basic computer data processing concepts and preview
subsequent units of the text by surveying the growth in com-
puter capability and in computer applications. Chapter 4 ex-
tends this preview to a consideration of computers as parts
of business systems and introduces the method for manag-
ing computer applications.
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DATA
PROCESSING
CONCEPTS

Data processing relies on five basic operations, whether the
data is manipulated by a computer or by a human. The goal of
this chapter is to define and explore these five basic steps,
drawing upon a historical perspective and using examples of
manual and mechanical systems. This chapter will give you a
foundation of the basic concepts and vocabulary needed to un-
derstand computer data processing.
In this chapter you will learn:

1 What data processing is and how it is defined

2 The four types of data processing systems

3 The five basic data processing operations

4 The fundamental business data processing cycle

§ Significant historic contributions to modern data processing

Key terms to watch for and remember are

data transaction
information record

data processing file

data processing system character
cost-etfective data element
inputting transaction file
storing master file
outputiing key field

controlling




FIGURE 1-1

A data processing system. A
data processing system con-
verts unorganized facts, called
data, into useful information.

UNIT ONE
COMPUTER AND DATA PROCESSING FUNDAMENTALS

When you think of computers, images of carefully guarded
rooms full of mysterious equipment with blinking lights may
pop into your mind. You might think of large businesses or peo-
ple engaged in scientific research, but if you reflect on some of
the day-to-day events that took place in your life—say, over the
past week—you'll see that you came into contact with com-
puters often and that they eased your daily tasks in countless
ways. When you checked out at the counter in the grocery store,
when you withdrew money from your bank account, and when
you made a purchase at the department store, you probably
came face-to-face with a small computer or with one of the ten-
tacles, called a terminal, of a large computer.

Computers are constantly busy, performing routine but im-
portant tasks with great etficiency. For example, if you received
a subscription magazine in the mail, it was probably addressed
by a computer. If you bought something on a bank credit card or
paid a bill by check, computers helped sort the information
needed to make the transaction. Your account was reduced,
while the account of the person or business you paid was in-
creased. If you got a parking ticket, a computer quickly pro-
cessed the information about your car and license number into
the proper form for the traffic court (fortunately or unfortunately
for youl!). After you registered for this course, a computer helped

Input: raw
information
(data)

Output: useful
information

Processing
People
Materials
Facilities
Equipment



TYPES OF DATA
PROCESSING
SYSTEMS

CHAPTER ONE
DATA PROCESSING CONCEPTS

sort the information about who was enrolled and the nature of
their requirements, in order to create this class. Many more
transactions that you have made fit into a picture similar to
these examples, but what do all these events have in common?

In each case a single event in your life, which we can de-
scribe as a fact (for example, on Wednesday, you bought a ten-
nis racket by using a credit card), was manipulated along with
events in other people’s lives by a computer to become useful
information. In essence, this is the definition of data pro-
cessing, and it is the subject of this book. A more complete defi-
nition is contained in the words themselves. Deata are a collec-
tion of facts—unorganized, but able to be organized. These
facts are unrefined, or raw, information. Processing is a series
of actions or operations that lead to an end. When we speak of
data processing, the end is useful information. Hence, we can
define data processing as a series of actions or operations
that converts raw information into useful information. We use
the term “data processing system” to include the resources
which are used to accomplish the processing of data. As shown
in Figure 1-1, which depicts input data being processed to be-
come useful output, these resources are: people, materials, fa-
cilities, and equipment.

Throughout this book, we will be focusing on computers
and the ways they can be used to process data. The need for
manipulation of facts into useful information is a not a phenom-
enon of modern life. Throughout history, and even prehistory,
people have found it necessary to sort facts, numbers, and
events into forms that were easier to understand. For example,
the ancient Egyptians recorded the ebb and flow of the Nile
River and used this information to predict yearly crops. Today,
computers convert land and water information into recommen-
dations for farmers on crop planting.

As a background for our study of computers, we'll take a
look at some methods of data processing in this chapter and de-
velop a vocabulary and a historical perspective that will help to
introduce us to computer data processing. Following this chap-
ter, we’'ll build on this information to develop an understanding
of the modern computer and to learn how it can be used most
effectively.

Even in modern times, computer data processing systems are
not used in every situation requiring the manipulation of data
or information. Figure 1-2 lists some common systems, most of
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