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Text Objectives

Preface

With the increasing use of minicomputers and personal computers,

more individuals and organizations are acquiring computer systems where
BASIC is the predominant language. In fact, industry reports show that
BASIC is the most used language for mini- and microcomputers today
and is one of the more popular languages for medium- and large-scale
computers. BASIC has had strong support from both hardware and soft-

~ware vendors.

Because of BASIC's high use, this text was written to meet four major
objectives for the potential BASIC programmer:

1.

The material is presented using a modular approach, starting with
the very basic concepts and skills needed, and progressing into inter-
mediate and then advanced concepts. The programmer can quickly
learn to write meaningful programs, to develop programming tech-
niques, and to gain confidence in the use of the language.

Although BASIC was not designed as a structured language, the au-
thors have used structured programming techniques as an approach
to program development. This should result in better program design
and programs that are easier to test and maintain. Structured program-
ming is the state of the art approach used in most.data processing
applications today.

Since BASIC is not a standardized language and many different ver-
sions of it exist in the world of computers, the authors have decided
against using a generic BASIC that does not satisfy any one computer’s
need and have used a machine specific version for DEC computers.
The advantage of this approach is that every example, program, and
exercise has actually been run on a computer and the reader can
study the results to gain a better knowledge of how the language
really works. fo ‘
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4. With but a few changes in the version of BASIC used in this text
(such as the PRINT USING and IF/THEN/ELSE statements), the
reader can use this text for programming any computer that has a
BASIC language. For example, the BASIC used on IBM personal com-
puters is quite compatible with the BASIC in this text.

Approach to the Text

The text is designed for individuals who are just learning to program,
or for those already familiar with a programming language. In addition
to using a modular approach and structured programming techniques,
there is extensive use of structure charts, flowcharts, pseudocode, and
BASIC coding. Most of the chapters contain fully developed programs
to illustrate the material covered in each chapter.

All programming statements are fully illustrated and explained. They
are used by sample statements and example programs. The examples
show applications in administration, business, science, and the social
sciences. Near the end of most chapters there is a section on common
errors that occur when using the statements covered.

Text Examples, Programs, and Exercises

There are about 100 examples in this text that have been written and
tested on a computer. In addition there are over 35 complete sample
programs that include: problem description, input, output, structure charts,
a flowchart and/or pseudocode, BASIC code, and program execution.
There are also 165 exercises. The exercises are included at the end of
chapters and range in difficulty from very simple to hard. An instructor's
manual is available with the text. It has actual programmed solutions
for all of these exercises. The manual will save many hours of program-
ming and preparation time.

Changes from the First Edition

Whereas in the first edition of this text the primary emphasis was on
BASIC-PLUS and secondary emphasis on VAX BASIC, the reverse is
true in the revised edition. This is because many organizations upgrade
to a VAX system from a PDP system.

The old Chapter 11 on subroutines has been merged with Chapter
9 and the chapter on text editing has been placed in Appendix E. The
material on structured programming has been greatly expanded and
placed earlier in the text in Chapter 4. The use of structure charts for
planning and documentation begins in Chapter 5. Table processing has
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been divided into two separate sections: one to cover one-dimensional
concepts and the other for two-dimensional concepts.

The use of a second color in the revised text highlights important
concepts, ideas, and techniques. It also enhances references to certain
text material and text readability.

Organization of the Text

The text uses a modular approach to the study of the BASIC language.
Simple concepts are covered first. As new statements in the language
are needed, that material is brought in. At the end of each chapter, the
previous material in the language is integrated along with the chapter’s
new material in program illustrations.

Section 1 is an introduction to using the BASIC language and a com-
puter system. Emphasis is placed on using an operating system and execut-
ing programs that have already been written. The purpose is to get the
reader acquainted with computer operations before it is necessary to
understand the language’s syntax and the logic of programming. In addi-
tion, the basic components of the language are introduced. Structured
programming concepts as well as the use of structure charts and pseudo-
code are discussed.

The thrust of Section 2 is to learn the basic logic of how to enter,
process, and output data. Use is made of simple forms of the INPUT,
READ, DATA, LET, and PRINT statements. Some decision making is cov-
ered with simple IF statements.

Section 3 builds on the concepts from previous sections and empha-
sizes the use of structured programming. More difficult programming tech-
niques are described for assignment, output, and decision statements.
New instructions for subroutines, intermediate looping, table processing,
and statement modifiers are discussed.

Section 4 covers the more advanced topics of function subprograms,
character manipulation, and matrix operations. File processing is also
discussed. More specifically, the techniques of sequential processing, ran-
dom processing, and block input/output processing are covered in some
detail.

Appendixes at the end of the text cover in detail: BASIC reserved
words, ASCII character codes, VAX BASIC and BASIC-PLUS error mes-
sages, recoverable error processing, and text editing.

How to Use the Text

The text can be used in a variety of ways. Chapters 1 through 9 or 1
through 12 can be used as a supplement for an introductory text to informa-
tion processing or computer literacy. The entire text can be used as a
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CHAPTER 1

Introduction to

Computers and the
BASIC Language

Functions of Computers

Computers are powerful tools that are used by many different types
of people in many different types of organizations for many different
reasons. They are used by scientists to launch and control space vehicles,
by pollsters to predict outcomes of elections, by teachers to educate stu-
dents, by businesses to determine net profit, and by homemakers to bal-
ance the family budget.

Computers also come in various sizes, from a large, multimillion-
dollar system used by NASA that may have been manufactured by IBM
or Control Data Corporation to a small personal computer used by an
individual and manufactured by Apple or Radio Shack.

Regardless of the size or use of a particular computer, they all have
the same essential functions, which are performed by the same types
of functional units or components.

In almost any computer application, three essential functions are
performed: input, processing, and output. The purpose of the input function
is to provide a means of entering data into the computer, and the purpose
of the processing function is to manipulate the data. The output function
provides a means of displaying or storing the results of the processing
function, which thereby generates information. This relationship is shown
in Figure 1.1.
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FIGURE 1.1 The Data Processing Cycle

INPUT |  PROCESSING > OUTPUT

In order for the computer to accomplish these three functions, it must
have both hardware and software. Hardware is the physical equipment
that makes up the computer system, and software comprises the computer
programs that direct the activities of the computer. Software is divided
into two types: control software and applications software. Control soft-
ware is written to direct the activities of the computer, such as the actual
movement of data from one device to another, while applications software
is written to solve a particular problem, such as the writing of payroll
checks. Control software, normally called the operating system, is usually
written by the computer manufacturer. Applications software is written
in a computer language such as BASIC. Such software is necessary to
tell the computer hardware what to do and in what sequence to perform
operations. The main purpose of this text is to present to the reader
the means to use a computer to solve problems using the BASIC language.

Software is written and entered into the computer to perform specific
tasks. The tasks, regardless of the application, may include calculating,
storing, reproducing, summarizing, classifying, and sorting of data. These
tasks are depicted in Figure 1.2.

While the input and output functions are performed by devices such
as a card reader, a printer, or a terminal, the processing is performed
by the central processing unit (CPU) and one or more external devices,
such as a magnetic disk. The central processing unit is comprised of three
parts: the control section, the arithmetic/logic unit, and temporary or main
storage. The external devices are used for permanent or auxiliary storage.
The relationship among these components is illustrated in Figure 1.3.

Central Processing Unit (CPU)

The control section of the CPU directs the activities of the entire
computer system. Examples of activities controlled are the movement
of data and/or programs from an input device into temporary storage
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FIGURE 1.2 The Data Processing Tasks

INPUT PROCESSING OUTPUT
Such as: A. Calculating Such as:
1. Sale price B. Storing 1. Sales report
2. Degrees | C. Reproducing =% 2. Degrees Celsius
Fahrenheit D. Summarizing
E. Classifying
F. Sorting

and movement of data and/or programs from temporary to permanent
storage.

The arithmetic/logic unit performs mathematical functions, such as
multiplication and rounding, and gives the computer its logic capabilities,
such as comparing two values or changing the sequence of computer
operations.

Temporary storage, also called main or primary storage, allows the
storage of data and/or programs that are immediately available to the
computer system. Main storage is considered to be temporary because
of its limited capacity relative to auxiliary storage and because most
main storage is volatile in nature. Volatile storage is subject to data loss

when a power outage occurs or when the computer is intentionally turned
off.

FIGURE 1.3 Data Processing Hardware

CONTROL SECTION
INPUT OUTPUT
e ARITHMETICLOGIC ~ ———/ (oo
TEMPORARY STORAGE

CPU




/ Introduction to Computers and the BASIC Language / 5/

Input, Output, and Storage Devices

Terminals

Line Printers

Magnetic Tape

Magnetic Disk

A brief discussion of some of the different devices that may be used
with a computer system is in order. While this discussion is not intended
to be an exhaustive list or description, it will show the types of devices
that are available on systems like Digital Equipment Corporation’s (DEC)
VAX or PDP systems. The VAX and PDP systems are widely used mini-
computers that are representative of several manufacturers’ systems.

Terminals are one of the major devices used to enter programs and/
or data into a computer system and to accept output from the system.
They allow for input into a computer via a typewriterlike keyboard; they
will accept output from a computer primarily by means of a video display
terminal (VDT) or a teleprinter. A VDT looks like a television screen
and will display output on the screen. The teleprinter accepts output by
printing onto computer paper. Both of these types of terminals are con-
nected to the central processing unit (CPU) by means of some form of
communications link, such as a telephone hookup or a direct cable.

Line printers are available to output large amounts of data at high
speed. They are available in different sizes, prices, and technologies. Their
advantage over a teleprinter is that larger volumes of reports can be
produced at high speeds.

Magnetic tape is a medium for permanent storage that provides large
capacity and high speed of operation. It is also referred to as auxiliary
or secondary storage. Data are stored electronically on the surface of
the tape by magnetizing spots on the tape. Because of its high capacity
and speed, magnetic tape has become a popular device for low-cost, se-
quential storage of data. Its major disadvantage is that access to the
data is sequential; that is, one cannot locate a specific item of information
without reading the items located before the desired item. Sequential
processing requires that the data be in some sequence, either alphabetical
or numerical. For instance, if accounts receivable data were in alphabeti-
cal order and the programmers wanted to find information on someone
whose name started with an S, each and every person’s data before
the one desired would have to be read first.

Magnetic disks are permanent storage devices that allow direct ac-
cess to any location on the disk. When this technique is used, it is called
direct or random processing. Direct access to the data makes it unneces-
sary to search an entire disk, as is necessary for magnetic tape. Magnetic
disks also allow sequential access.

There are two types of disk media: a hard disk and a flexible or



