


— e ™ 3 } o . P ¢ e e it
[ / -+ / 8 A Lo Ny b |
E 2L | po i it 18
-4 P | el 0 }f S

st

DATA PROCESSI \IG

COMPUTERS IN ACTION

Perry Edwards and Bruce Broadwell
Sierra College

|

Ui HIIIIHIIHHI

E8861252

Wadsworth Publishing Company
Belmont, California
A Division of Wadsworth, Inc.



To our wives, Kathleen and Celia, and to our
children, Marcella, Lyman, James, Rosalie, Jennifer,
Sarah, and Benjamin, who went with unanswered
questions and unfinished chores, but who gave us
encouragement and shared in our efforts.

Computer Science and Data Processing Editor:
Rich Jones

Production Editor: Diane Sipes

Designer: Cynthia Bassett

Copy Editor: Carol Dondrea

Technical [llustration: John Cordies, ] and R Art
Service, Inc.

Art Editor: Sandra Howard

Photo Research: Kay James

Cartoons: Sidney Harris

Cover photograph courtesy of Melvin Prueitt, Los
Alamos National Laboratory.

© 1982 by Wadsworth, Inc.

© 1979 by Wadsworth Publishing Company, Inc. All
rights reserved. No part of this book may be reproduced,
stored in a retrieval system, or transcribed, in any form or
by any means, electronic, mechanical, photocopying, re-
cording, or otherwise, without the prior written permis-
sion of the publisher, Wadsworth Publishing Company,
Belmont, California 94002, a division of Wadsworth, Inc.

Printed in the United States of America
23456789 10—86 85 84 83 82

Library of Congress Cataloging in Publication Data
Edwards, Perry.

Data processing.

Bibliography: p.

Includes indexes.

1. Electronic data processing. 2. Electronic digital com-
puters. 3. Basic (Computer program language) I. Broad-
well, Bruce. II. Title.
QA76.E28 1982 001.64
ISBN 0-534-01063-6

81-12936
AACR2



CONTENTS

Chapter 1 What Is Data Processing? 9

Preview 10

The Curse 10

Definition of Data Processing 10
Types of Data 11

Numeric Data 11
Alphanumeric Data 11

Types of Processing 11

Calculation 11
Rearrangement 12
Reading: Input 12
Writing: Output 12
Storage: Memory 12

Manufacturers and Sizes of Computers 13

Definition of Programming 14

What Does a Computer Do? 14

Computer News: Supreme Court Decides to
Join Computer Age 17

Chapter 2 Functional Parts of
Computers 19

Preview 20
Inside a Computer 20

Central Processing Unit: CPU 20

Control Unit 20
Arithmetic/Logic Unit 20
Memory 20

Input Devices 22

Output Devices 23

External or Secondary Storage: Magnetic Tape

and Disk 25
Programs 26
Languages 26
Sample Program and Results 26
Summary 31
Computer News: Movies by Computer: No
Actors, No Cameras 32 P

Chapter 3 Computer Programs - 35

Preview 36

Programming Languages 36 :
Machine Languages 36 "
Assembly Languages 37 ;
High-Level Languages 38

Problem Definition: The VISA Statement

Summary 47

Computer News: Software Makers Losing
Sales to Program Pirates 50

41

CONTENTS

iii



Program Execution 91

Chapter 4 Flowcharting 55 System Commands or Job Control
; Language 91

Preview 56 Program RUN 91

Computer Programs 56 INPUT Statement 92

Flowcharts 56

Terminal Symbol 57
Processing Symbol 57
Input or Output Symbol 57
Document Symbol 57
Flowline 57 Summary 100

Sample Flowcharts 58 Computer News: Computer Learns

Extended Example: Listing VISA Shorthand 102
Transactions 59

Solved Exercises with IF and GO TO 94

Validating Dates 94
GO TO Statement 94
Discounting 94

Accumulating a Total 60 Chapter 6 More BASIC 105
Eliminating Repetitive Steps in the
Transaction Listing Program 62 Preview 106

Structured Programming 106

Simple Sequence 106

Selection 106

Repetition 106
Adding Data to the Program 108
Documenting the Program with REM 112

Preparation Symbol 63

Decision Making in the Transaction
Listing/Totaling Program 64

Decision Symbol 65

Off-page and On-page Connectors 67 Strings and TAB 112
Flowcharting Rules 67 IF and Boolean Operators 112
Flowcharting Examples 71 Arrays and DIM 118
Summary 75 IMAGE 120
Computer News: Moore’s Is Not Less 80 Solved Exercises 125

Counting Using an Array 126

Calculating and Totaling Commissions 126

Chapter 5 Beginning BASIC 81 Summary 133

Preview 82 isto 51 he gins rt
BASIC: Background and Purpose 82 Computer News: Application—System

Language Rules 82 Provides Useful Sales Data Fast 136
Statements 82
Labeling the Symbols 82 Chapter 7 Advanced BASIC 137
Variable Naming Rules 83
START and REM 83 Preview 138
LB 83 Functions 138

FOR Statement 84
READ/DATA 86
LET and Precedence Order 87

Library Functions 138
User-Defined Functions 139

PRINT—Captions, Values, Comma, Strings 140
Semicolon 88 Multidimensional Arrays 145
NEXT and END 88 File Processing 146

iv CONTENTS



Building the Transaction File 146

Sorting the Transaction File 146

Building a Master File 149

Updating the Master File 149
Solved Exercises 157

Simulation of Dice Rolling 157
Julian and Gregorian Calendars 159

Summary 165

Computer News: The Smash Hit of
Software 168

Chapter 8 Language Comparisons:
FORTRAN, COBOL, Pascal, PL/1,
RPG-II 169

Preview 170

Other Programming Languages 170
FORTRAN 77 170

COBOL-74 171

Rascal| 176

RIE 1177
RPG-II 177

Language Selection Criteria 180

Program Criterion 180

Comparison of Major Languages in VISA
Problem 183

Summary 186

Computer News: How to Be a
Superprogrammer 188

Chapter 9 Interaction of Programs and
the Computer 191

Preview 192

Electricity and Circuits 192

Memory 197
Addresses and Contents 198
Destructive Input and Nondestructive
Output 199

Programming 199

Operation Codes 199
Addresses 199

The Control Unit 201

Instruction Fetch and Execute 201
Macroprogramming and
Microprogramming 203
Summary 206
Computer News: Computer Commuter 208

Chapter 10 Input to the Computer 213

Preview 214

Introduction to Input 214
Media and Machines 214
Considerations in Selecting Input Devices
and Media 214

Minimizing Errors 216

Batch Processing: Input via Keyboard 216

Punched Cards 216

Magnetic Media 221

Multistation Data Preparation Devices 223
Batch Processing: Direct Input from Source

Documents 225

Magnetic Ink Character Recognition 225
Optical Character Recognition 227

Optical Mark Recognition 232
Digitizers 233

Transaction Processing: Input via
Keyboard 234

Computer Terminals 235

Printing Terminals 236

Intelligent Terminals 236
Automated Teller Machines 237
Automatic Telephone Payments 237

Transaction Processing: Direct Input from
Source Documents 238

Point-of-Sale Terminals 238

Transaction Processing: Input by Voice 241

Electronic Funds Transfer 241

Summary 243

Computer News: Magic Wand Comes of Age with
New Uses 246

CONTENTS v



Chapter 11 Memory and Data
Representation 251

Preview 252
Human and Computer Memories 252
Need for Primary and Secondary Storage 252
Need for Computer Memory 253
Memory Addresses 254
Decimal and Binary Systems 254
Bridging the Decimal-Binary Gap 256
Conversion Methods 257
Hexadecimal Number Systems 257
Computer Data Notation Systems 258

4-Bit BCD Notation 258
Parity-Check Bit 259
8-Bit Notation 259
Fixed-Word Notation 260

Characteristics of Memory 262

Memory Types 263

Semiconductor Memories 263

Charged-Coupled Devices 266
Magnetic-Bubble Memories 266
Techniques under Development 267
Summary 268
Computer News: How Magnetic-Bubble
Memories Work 270

Chapter 12 Secondary Storage/Database
Management Systems 271

Preview 272

Secondary Storage 272
Magnetic Tape 272
Magnetic Disk 275
Drums and Cartridges 278

File Processing Methods 278

Sequential 279
Indexed Sequential 280
Direct 282

V1 CONTENTS

Database (DBMS) 284

DBMS Techniques: Chains, Inverted
Tables 284

Types: Hierarchical, Network,
Relational 286

Comparing DBMSs 286

Summary 289
Computer News: IBM Drops the Other
Shoe—and the Industry Relaxes 291

Chapter 13 Micros, Minis, and
Mainframes 293

Preview 294
Microprocessors, Microcomputers, and
Microcomputer Systems 294

Microcomputer Functional Parts 294
Microprocessor Functional Parts 295

Bits Per Word 297

Configurations 298

Memory Capacity 298

Processor Speed 299

Software 299

Space, Power, and Air Conditioning 300
Costs 300

Users and Uses 300

Sources of Hardware and Software 302

Minicomputers and Minicomputer
Systems 302

Minicomputer Functional Parts 303

Bits Per Word 303

Configurations 303

Memory Capacity 304

Processor Speed 304

Software 305

Space, Power, and Air Conditioning 305
Costs 305

Users and Uses 306

Sources of Hardware and Software 307

Mainframe Computers—Large, Medium,
and Small 307

Mainframe Computer Functional Parts 308
Differentiating Features of Mainframes 308
Mainframe Configurations 310

Software 310

Space, Power, and Air Conditioning 311



@osts 311
Users and Uses 311
Sources of Hardware and Software 311
Summary 312
Computer News: A Mainframe on Three
Chips 11315

Chapter 14 Data Output Devices 319

Preview 320
Introduction to Output 320
Visual Display Devices 320
Alphanumeric Terminals 320
Graphic Displays 322
Flat Panel Displays 322
Printer Output 325
Print Media 325
Impact Printers 326
Nonimpact Printers 332

Advantages and Disadvantages of Various
Types of Printers 336

Other Output Devices 337

Computer Output on Microfilm 337
Plotters 342
Audio Response Devices 342

Summary 344
Computer News: Peripherals: Amoco’s Credit
Card Billing Coup 347

Chapter 15 Systems: Analysis, Design,
and Implementation 353

Preview 354
What Are Accounts Receivable? 354
The Systems Process 354
Analysis 355
Investigation of Current System 355
Alternatives 355
Cost Factors 355
Proposal 355
Design 359

Output Requirements 359
Data Collection 360

File Design and Processing 363
Implementation 364

Programming 364
Testing 365

Training 365
Conversion 366
Auditing, Evaluating, and
Documentation 366

Summary 366
Computer News: Systems Houses: An
Option for Success 368

Chapter 16 Processing Modes and Data
Communications 371

Preview 372
Symbol Definition 374
Processing Modes 374

Batch Processing: Single User, Remote
Job Entry, Stacked Jobs 374
Time-Sharing: Partition and Swapping
Methods 378

Multiprogramming: Fixed and Variable
Partitioning 380

Multiprocessing 383

Virtual Memory 384

Data Communications 384

Data Communications Terminals 385
Modems 386

Acoustic Coupler 388

Interfaces 388

Carriers, Lines, and Channels 391

Transmission Modes 392

Multiplexing 393

Line Configurations 394
Communications Protocols 396

Data Communications Alternatives 399
Computer Networks 399

Distributed Processing 403

Off-Line, On-Line, and Real-Time
Processing 404

Summary 408

Computer News: Electronic “’Copy Boy”’
Hired by Texas Daily 410

CONTENTS vii



Chapter 17 Trends and Future
Developments 413

Preview 414
Computer Maid, Cook, Timer, and Tutor 414
Hardware Developments and Trends 414

Computer Logic and Storage 415
Secondary Storage 417

I/0 Devices 417

Terminals 418

Firmware Developments and Trends 419
Software Developments and Trends 419

Operating Systems 420

Systems Management Software 420
Database Management Systems (DBMs) 420
Languages and Programming

Techniques 420

Software Costs 422

Report Generators 422

Personal Computers 422

Data Communications Developments and
Trends 424

Fiber Optics 424
Summary 426

Computer News: Applications: Voice Mail
Arrives in the Office 428

Chapter 18 Computer Industry 431

Preview 432
The Computer Industry in the United
States 432

Mainframe Computer Manufacturers 433
Peripheral Devices Manufacturers 434
Minicomputer Manufacturers 434

Microcomputer Manufacturers 438
Semiconductor Manufacturers 438
Software Services 439
Computing Services 440
Facilities Management 443
Computer Stores 444

International Computer Industry 445

Summary 448

Computer News: Small-Computer
Shootout 449

viii CONTENTS

Chapter 19 Automation and Robotics

Preview 456
The Doom and Gloom Prophecies 456
What Is Automation? 456
Employment Areas Impacted by
Automation 457
Robotics and the Manufacturing

Industry 457
The Office of the Future 459

Economic Impact 460

Short-Term Impact on Employment 460
Long-Term Impact on Employment 462
Automation and Productivity 464
Sociopsychological Impact 465
Work Ethic 465
Workers’ Attitudes 465
Workers” Experience 466
Life-styles 467
Responsibilities for Coping with
Automation 467
Government 468
Business 468
Education 468
Labor 468
Summary 469
Computer News: The Latest Robot Who's
Who 471

Chapter 20 Privacy 473

Preview 474

Introduction 474

What Is Privacy? 474

How Is Privacy Threatened? 475

The Information Revolution: Databanks
476

The Computer’s Godlike Image 477

Examples of Computer Threats to
Privacy 478
Credit Bureaus 478

Arrest Records 480
Universal Identifiers 481

455



How Do We Meet Threats to Privacy?
482

Laws and Government Action 482
Business Self-Regulation 486
Privacy Publications 486
In-Service Education 486

The Courts 486

Other Organizations 487

Summary 487
Computer News: Computer Codes Get Censors
Edgy 489

Chapter 21 Computer Security
and Crime 493

Preview 494
Introduction 494
Lack of Security Leads to Abuse 495

Fraud 495
Theft 495
Sabotage 496
Espionage 496
Accident 496
Improving Computer Systems Security
497
Physical Security 497
Internal Security Mechanisms 498
Operational and Procedural Security 499
Auditing Procedures 500

Ethical Controls 500
Legal Deterrents 501

Summary 502
Computer News: Accused Embezzler Had Record
of DP Crime 504

Supplement A The Challenge of
Programming 509

Preview 510
Problems to Solve 510
Payroll System 525
Inventory System 528

Supplement B Decision Tables 531

Preview 532
Function and Structure of Tables 532

Header 532
Condition Stub 532
Action Stub 532
Condition Entry 533
Action Entry 534

Some Sample Tables 534

Testing Two Numbers 534
Accounts Receivable—Validation
Routine 535

Complex Tables 536

Compressing the Table 537
Types of Tables 538

Advantages and Disadvantages of Decision
Tables 540

Payroll-Merging Decision Tables 541

Summary 542

Computer News: Social Security’s Decrepit
Computers 544

Supplement C Summary of ANSI Minimal
BASIC 545

Preview 546

ANSI Minimal BASIC 546
Characters and Strings 546
Programs 546
Constants 547
Variables 547
Expressions 547
Functions 547
Statements 547

Supplement D Careers with
Computers 551

Preview 552

Role of the Computer in a Business
552

Management of the Computing
Resource 552

Jobs Involved with Computing 553

CONTENTS ix



Career Ladder 556 Computer News: A Company That Works at

Manager of Computing Services Home 562
Department 556

Systems Analyst 557

Database Administrator 557

Systems Programmer 558

Applications Programmer 558

Computer Operator 559

Data Entry Operator 559

Summary 561

X CONTENTS



PREFACE

TO THE INSTRUCTOR

Approach

Data Processing: Computers in Action, 2d edition, is
designed for introductory data processing and in-
formation systems courses. It is written for students
who have no prior knowledge of computing con-
cepts, terminology, or programming languages. Its
organization into modules allows maximum flexi-
bility for use in courses of differing emphasis and
organization.

With so many introductory computing texts al-
ready on the market, writing yet another might
seem like processing another IBM card. However,
we feel our book offers many unique features that
can improve students’ learning.

In hardware/software books, the opening chap-
ters often present the history of computing. How-
ever, we decided to spread this material throughout
the text so that the history can be linked to specific
topics. Consequently, not only do students re-
member the history better (because they see how it
fits in), but they also can be introduced immedi-
ately to contemporary, state-of-the-art topics.

Many textbooks treat programming in an
“either/or” fashion—it is either stressed at the ex-
pense of other topics or virtually ignored. In con-
trast, we combine student-written programs with
class material to make both more interesting and

understandable. For instance, we use a program on
files to illustrate the concepts of file creation, dele-
tion, and update in a discussion of magnetic disk
and tape files. Programming helps students visu-
alize fields, records, and files.

Other texts offer a computers-in-society ap-
proach. These “computer appreciation” courses
often include too little material to show how or why
computers do what they do. They introduce a term
like data file, for example, describe it, and analyze
it, but only in an abstract manner. We wonder how
students can relate to such concepts without actu-
ally experiencing file processing in a program.
Though some might argue that writing an actual
program to create and access a file is too hard for the
average student, we do not think this is the case
with interactive computer systems.

In essence, our approach combines the general
study of the computer with a study of a specific
language, so that students experience a sense of
immediacy and learn about the computer directly.
This has given our students the perspective and
background to understand what computer use is re-
ally all about.

Organization

The text is divided into six modules: Introduction,
Language, Hardware, Management, Social Issu-
es, and four supplements, including a group of
problems for programming. Since everyone teaches
differently, we have written the modules and many
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APPROACH 1
Programming—Hardware
Moilule Introduction
Corr Mogule Languages
y
Supplement
!
St e > Mogule Hardware
Moilule Management
Module Social
& issues

APPROACH 2
Hardware—Programming
Mo;i‘lule Introduction
Mogule Hardware
e o Mogule Languages
¢
Supplement
l
- ™ Moilule Management
Module Social
5 issues

of the chapters to be used independently. Thus, you
can “customize’” our book to fit your favorite course
structure and emphasis. If you believe that pro-
gramming should be taught first, you might assign
the chapters as shown in Approach 1, above left on
this page. If you want to present hardware first and
programming second, you might use the modules
as shown in Approach 2. If you like to mix the two
approaches (as we do), see the pathway through the
text shown in Approach 3. Approach 4 shows you
how you can use a language other than BASIC with
our book. Other approaches are possible, and the

xii PREFACE

module concept gives you the flexibility to develop
your own.

The first module, Introduction, establishes the
essential terms, definitions, and concepts. It also
discusses how computer systems retrieve and pro-
cess data.

The second module, Language, covers flowchart-
ing, Job Control Language (JCL), BASIC, and an
overview of FORTRAN 77, COBOL 74, RPG-II, Pas-
cal, and PL/1. We have programmed a single appli-
cation in each language to show students how the
languages differ. We use a VISA statement as the



APPROACH 3
Programming—Hardware

Programming
Mo<liule Introduction
Basi i
(Ch.37) | Programming
Mogule Hardware

Ch.8-9 | Other
languages

Mo‘ci:lule Management

Module Social
5 issues

common example because so many people use this
credit card system.

We emphasize BASIC because of its wide avail-
ability and its popularity on time-sharing, small
business, and personal computers. Also, students
can learn to use BASIC easily and quickly, thus rap-
idly gaining a positive first-time computer experi-
ence. The modular organization of our book does
not mandate BASIC as the language, however. If
you want to substitute FORTRAN, COBOL, Pascal,
or RPG-II for BASIC, simply choose a supple-
mentary text and use it in place of the BASIC mate-

APPROACH 4
Non-BASIC
Moilule Introduction
Languages
______ Module (Ch.3,4,8,9
= 2 supplement -
¥ ary text)
Supplement
i
SHLEC el T Mogule Hardware
Mozule Management
Module Social
5 issues

rial. The flowcharting chapter is designed to allow
this substitution easily.

The third module, Hardware, concerns data pro-
cessing equipment and functions. It explains how
people enter data into the computer, how the com-
puter stores, processes and outputs data, and how
data are stored on external file devices. We also
compare the various types of processors: micros,
minis, and mainframes.

The fourth module, Management, begins with a
study of a real system. We analyze the alternatives,
design reports, calculate costs, study various data
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bases, determine the proper system, and look at its
implementation. Next we look at modes of process-
ing data (on-line, real-time, batch, networks, dis-
tributed processing). The module ends with a look
at trends and future developments and an overview
of the computer industry, both within the United
States and abroad.

The fifth module, Social Issues, discusses auto-
mation and robotics and their impact on our
society. The final two chapters concern computer
privacy and security. Here we look at the various
laws that are in place and how people can protect
themselves and the computing system.

The first supplement in the sixth module, “The
Challenge of Programming,” contains fifty-seven
widely varied problems, all of which have been
classroom tested, categorized by type, and rated for
programming complexity. In addition, there are
two complete systems, payroll and inventory, that
students can program. The second supplement dis-
cusses decision tables as an alternative to flowchart-
ing. The third is a summary of ANSI minimal
BASIC, and the fourth describes career paths in the
computer field.

The text ends with two glossaries and two in-
dexes. The first glossary is quite unique in that it de-
fines words and terms in a hierarchical fashion and
in a layperson’s vocabulary. You may want to have
your students read this glossary after they have read
Chapter 1. In fact, you can reproduce and distribute
copies of this glossary with our permission. The
second glossary is the more traditional one and uses
ANSI formal definitions.

The Index of Business Applications lists the
pages where a certain business term, for example,
payroll, is discussed. The second index uses bold-
face page numbers to allow you to locate the defi-
nition of a term in context and to find it in the
body of the text.

Features

Each chapter offers a rich assortment of teaching
and learning devices:

1. a chapter outline, giving chapter content at a
glance

2. a preview that introduces the topics to be dis-
cussed
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3. new material, with key terms emphasized in
boldface type

4. a history capsule, describing a person who or
an event that had an impact on the computer in-
dustry

5. cartoons by Sidney Harris, spaced at pertinent
locations

6. a summary that reinforces the concepts pre-
sented in the chapter

7. a “Computer News” article reprinted from a
recent journal, newspaper, or magazine. These
articles bring real people or events to the book;
they vary from discussions on robots to voice mail
to the Supreme Court.

8. a list of key terms

9. exercises, arranged by level of difficulty, that
offer practice in chapter material

Modifications for the Second Edition

Many significant alterations are reflected in this
edition. There are three new chapters: Systems: Anal-
ysis, Design, and Implementation; Micros, Minis,
and Mainframes; and Careers with Computers.

The text is now divided into six rather than five
modules. The language module is now in second
position and the hardware module in third.

The language of the text is still BASIC, but flow-
charting is not as separated from BASIC as it was.
Instead, the programming material is presented in
the form of a spiral. A simple flowchart and pro-
gram start the spiral, and the finally developed pro-
gram becomes an entire accounts receivable sys-
tem. It starts with a data capture/validation program
and ends with a master file update program that
prints a statement almost identical to the real one
used by VISA. Programming structure, style, and
documentation are stressed throughout this section
of the book.

General updating of all topics is a must in a new
edition. You will find new material on Pascal, robo-
tics, data communications, microprocessors, mini-
computers, and structured programming.

Some material has been deleted, mostly in the
areas of punched input/output devices, core storage,
and internal memory codes (6 and 7 bit).



Some additional features have been developed
for the second edition. There are twenty-two CAI
programs you can use to reinforce the vocabulary of
each chapter. The Challenge of Programming Sup-
plement has two spirals, payroll and inventory con-
trol, which parallel the VISA accounts receivable
spiral. You can have your students program in a
spiral similar to the one in the text. Lastly, a com-
puterized test bank of over one thousand multiple
choice questions is available. As an adopter of the
text you need to contact Wadsworth Publishing
Company, 10 Davis Drive, Belmont, CA 94002 to
make arrangements to use this system.

Teaching and Learning Aids

To accompany the text we have an instructor’s
manual and a student study guide. For each chapter
the instructor’s manual includes:

Behavioral objectives

A summary

Teaching suggestions

Answers to end-of-chapter exercises
Multiple choice and truelfalse questions

Overhead transparency masters
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CAI vocabulary testing programs

The student study guide is written by William L.
Harrison (Oregon State University) and produced
by P.S. Associates. For each chapter the study guide
includes:

1. Chapter objectives
2. A synopsis

3. Self-evaluation questions and a review of ter-
minology

4. A short-answer integrative problem
5. A self-test
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TO THE STUDENT

Among today’s fastest changing fields are elec-
tronics and computers. To realize how fast they are
changing, think back to the early 1970s when a
handheld calculator was physically the size of this
book, cost around $100, and could only add, sub-
tract, multiply, and divide. Today a four-function
calculator is small enough to fit inside a wrist watch
(and still have the watch, too) and may cost as little
as $3.50. In fact, the size of the calculator depends
more on the size of the buttons we humans need to
push than on the electronic needs of the calculator
itself.

Change is a big part of our lives and computers
are one reason why. We believe you should realize
the capabilities and limitations of computers. We
have tried here to give you knowledge on which to
base a philosophy of the computer’s role in business

and society. This same knowledge should also give
you insight into the impact of the computer in help-
ing to shape society’s future.

This course will bring you some skills and tech-
niques in problem solving that can be transferred to
other disciplines and to your everyday life. You will
see how simple and logical you must be when try-
ing to get the computer to do something. You will
be forced to consider every possible alternative the
computer will encounter, and plan for it.

Most colleges offer computer courses more ad-
vanced than the one you are now taking. This book
will prepare you for advanced courses in computer
science or data processing if you choose to take
them.

Besides a computer philosophy, some insight,
and technical skills, you will also receive an histori-
cal perspective of the social and technological state
of the art. Since the first commercial computer was
installed in the early 1950s, the history is brief, but
it is also very significant.

One final word before you turn to Chapter 1 and
begin your study of an exciting and unique field.
We believe you will learn the most by doing. We do
not think you will fully grasp the concepts in this
book unless you get involved with computers. That
may mean solving a problem wrong sometimes, but
you can learn from that experience, too. When you
write a program you will inevitably make mistakes.
Just remember that only you and the computer
know of these mistakes, and the computer can’t tell
anyone.

Perry Edwards

Bruce Broadwell



