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Preface

This book introduces the BASIC language used on the Commodore 64 microcomputer. If you are
a beginner at programming in BASIC, this material will give you a gradual introduction to the language,
stressing a hands-on approach with your Commodore 64.

The BASIC used here is BASIC 2.0, released by Commodore since 1981. It is virtually identical
to the BASIC used on Commodore PET and CBM computers and the Commodore VIC-20, with a few
slight differences where disk applications are concerned. Major differences between the ¥ IC and C-64
are the color graphics and music capabilities, which are far more extensive on the Commodore 64.

The first chapter is a brief introduction to the C-64 hardware with BASIC and DOS for the floppy
disk. Chapter 2 discusses the use of the keyboard, tape, and floppy disk. If you have used the C-64 before,
you may skip these chapters or read them quickly.

Chapter 3 begins with an elementary introduction to BASIC , stressing a hands-on approach. By
entering the program code on your C-64 as you read, you will get immediate feedback from your com-
puter. Enough BASIC statements are introduced in this chapter for you to begin to write some useful
programs at this early stage.

Chapter 3 ends with six complete programs that may be run on the C-64. In these six programs,
two things are emphasized.

One is the need for planning a program. The approach taken shows how input and output must
be defined before the program is written and then how to make use of an English code (Pseudo code)
to develop the general program logic. Later the flowcharts concept is also discussed.

The second emphasis in the sample programs is how to apply the language statements just dis-
cussed in the chapter to a variety of situations. Each program is designed to expose you to realistic situa-
tions requiring the use of the BASIC statements you have just read about.

Subsequent chapters follow the same pattern as chapter 3 but go into more depth in the language,
as indicated in the table of contents. Each chapter has numerous examples and ends with several pro-
grams that apply the new features of the language. Each program has been completely developed using
the techniques of program design to establish the program logic.

Chapter 7 deviates slightly from this pattern to discuss ways we can communicate with our pro-
gram users. Since you will sooner or later write programs for other people, this chapter considers effec-
tive interaction with users of your program and how to implement these concepts on the C-64.

Next, in chapter 8, we look at graphics, animation, and sound. These topics will be of particular
interest since these are powerful capabilities for such an inexpensive computer. Chapter 9 covers the
use of sequential files on tape, and chapter 10 explains sequential files on disk. Again, there are examples
and programs to try as we make the concepts clear.

Finally, chapter 11 discusses the procedure for debugging your programs. As you will no doubt
discover very early, programs don’t just work immediately after you have written them. In fact, a pro-
gram that works perfectly the first time is the exception rather than the rule. So this chapter discusses
some techniques for finding your bugs and correcting them.

Remember, this is an introduction to BASIC programming on the Commodore 64. The book does
not pretend to be an exhaustive treatment of programming, and there is much more to be learned about
the C-64 beyond this level. However, I hope you will find the book instructive and helpful in your quest
for learning to program, and I trust it will provide the necessary foundation for you to move on to more
advanced programming on your Commodore 64.
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Introduction
to the
Commodore 64

BASIC is the language the majority of microcomputers use, so by learning it on your C-64 you
will be prepared to apply programming to a wide variety of micros.

Possibly you purchased your C-64 to play some of the exciting games available on cartridge
or tape but now you want to explore some of the C-64’s further capabilities. Many people have used
the C-64 for a wide range of solutions to problems, running from home finance, record keeping, and
investment to music skills and child education. The list is endless. However, before you can apply
the computer to your interests, you must learn to use the tool effectively. After studying the contents
of this book you will be equipped to solve many of your programming applications with BASIC.
But first let’s look at the hardware.

COMMODORE 64 HARDWARE

Figure 1.1 shows the C-64 microcomputer with the floppy disk drive, printer, and tape used with the
Commodore computer. Hidden inside the C-64’s case are the electronic components, a microprocessor
and a memory, necessary for its operation.

To understand C-64 basics, it is useful to compare the computer to parts of the human body.
For example, when you want to learn something, you might read a book, as you are doing now. The
new information becomes input to your brain, where it is stored in memory. Similarly, you can enter
new information into the computer through the keyboard and then store it temporarily in the C-64’s
electronic memory or storage.

After you have read something, you may think about it by processing it mentally. Then you
might discuss your conclusions with someone or maybe simply repeat verbally what you have read.
Your voice is then output from the brain. When information has been processed by the computer’s
processor (brain?), that same information or a new arrangement of it may be displayed on the TV
screen, which is the C-64’s output device.

These physical components of the computer—display, keyboard, processor, and so on—are called
the hardware. The program used to describe the processing steps is called the software. The program,
residing in the computer’s memory when it is being used, describes in precise steps how the computer
is to process the data.

If your brain is anything like mine you will not likely remember everything you have read. One
solution to this is to make notes, another kind of output. Although the computer never forgets anything
entered into its memory, it does have limited capacity. Therefore another form of output is often



Figure 1.1 C-64 hardware

used to record or store information outside the computer. One of these is the tape cassette. Another
is the floppy disk or diskette. Information recorded on the tape or disk can be stored and read back
into the computer at a later time when needed, just as you can read your notes to jog your memory.
Tape and disk are commonly used to store programs as well as other data.

MEMORY

When you type something on the keyboard or read from tape or disk, the information goes into the
C-64’s memory or RAM (Random Access Memory) as shown in figure 1.2. RAM is a solid-state memory
device that is a part of the C-64’s circuitry, and programs or data may be read or written into it.
Normally only one program at a time goes into memory; when a new program is read from tape or
disk it replaces the previous program in memory.

Memory in the C-64, as the name implies, is 64K or 64,000 storage positions. Each storage posi-
tion may hold only one character (i.e., a letter or a number), so a 64K Commodore 64 can store 64,000
characters, or bytes in computer lingo. (Technically, 1K bytes is 1,024 bytes, so 64K is actually 65,536
bytes.) BASIC programmers have access to only 38,911 bytes since the computer uses the remaining
memory. But even 38,911 bytes will give you lots of room for some sophisticated programs.

Also shown in figure 1.2 is a component called ROM, for Read Only Memory. As the name sug-
gests, ROM may be read only by the computer. The most significant part of ROM is the BASIC inter-
preter it contains. This interpreter is a program that has been prerecorded in the C-64’s ROM, which
the computer uses to run your BASIC programs.

BASIC

BASIC is the primary language for programming the C-64, the means by which you give instructions
to the computer to solve a particular problem. BASIC, like human languages, has rules that must be
followed to use the language effectively. Fortunately, as the name BASIC suggests, it is not nearly as
complicated as English or French. In fact, BASIC is one of the easiest of all computer languages to learn.

2 Chapter 1 Introduction to the Commodore 64
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Figure 1.2 Components of a Commodore 64 system

DOS (DISK OPERATING SYSTEM)

DOS is the program in the floppy disk drive that controls the reading and writing of disk files. Without
DOS, working with disk would be terribly complex. Although we will introduce the use of DOS at ap-
propriate times, most of our discussion will refer to tape as the primary storage device. So if you don’t

have a disk drive, don’t worry; tape will work equally well.

REVIEW QUESTIONS—CHAPTER 1

[ NS I

of any other analogy?

STV B W

What is hardware? Give some examples.
What is software? What purpose does it serve in the microcomputer?
What does RAM mean?
Discuss BASIC’s function on the C-64.
What device must your computer have if you need to use DOS?

Chapter 1

. Name some of the components of the Commodore 64 microcomputer.
Compare the concepts of computer input, process, and output to the human body. Can you think

Introduction to the Commodore 64
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Getting Started
on the
Commodore 64

' f you are familiar with the C-64, you might wish to skip ahead to chapter 3. Otherwise you should
read this chapter to learn its basic operation.

The C-64 (figure 2.1) comes with the full-sized graphics keyboard and 64K of RAM. A TV is
used for the display, which shows 40 characters per line. The most basic configuration for the C-64
is with a cassette tape; the floppy disk and/or printer are possible additions.

Figure 2.1 C-64 microcomputer

TURNING ON THE COMMODORE 64

First be sure the C-64’s power supply is plugged into a wall outlet and that the other end of the power
supply cord is plugged into the power supply socket on the side of the C-64. A video cable plugs
into the back of the C-64 and the other end connects to the RF modulator. Then attach the modulator
wire to the VHF antenna on your TV set and tune the TV to channel 3. Turn on the TV. If channel
3 has interference on your set, try changing the channel selector on the back of the C-64 and set the
TV to channel 4.



Now press the power switch on the right side of the C-64 to the ON position. In a few seconds
the TV screen will come to life and display the following characters:

#***COMMODORE 64 BASIC Vv2##x=®
64K RAM SYSTEM 38911 BYTES FREE
READY.

KEYBCARD CHARACTERS
Commodore 64 Graphics Keyboard

Figure 2.2 illustrates the C-64’s keyboard. It is arranged with 62 keys for alphabetic, numeric, special,
and graphic characters. The keys select capital letters from A to Z and such special characters as $
% >’ , and (), which are used mainly as special programming symbols. At the right of the keyboard
are four function keys that may be programmed to perform special activities.

The keyboard contains most of the C-64 graphic symbols on the front of each key. To select
the graphic symbol on the right of the key, you must hold down one of the two shift keys or the
shift/lock while you also press the appropriate graphic key. Try holding the shift while you press
the Q key. You should get a solid light blue circle on the screen.

To get the graphics on the left of the keys, hold the Commodore key (the one with the Com-
modore logo beside the shift key) down while you press the graphic key. Try holding the Commodore
key while you press the * key. This time you should get a light blue triangle on the screen.

Figure 2.2 Commodore 64 keyboard

At the right of the main keyboard is the Return key. When you make an entry to the C-64,
such as a BASIC statement or a response to a question from a program, pressing the Return key
will enter that line into memory.

On the left of the keyboard, above the Commodore key, is the RUN/STOP key. This key may
be used to STOP a program or to RUN (by holding shift and pressing RUN) a program from tape.

On the left bf the keyboard is the CTRL (control) key. When this key is held down, other keyboard
features are activated. Try this: Hold down the CTRL and simultaneously press the 9 key. Now type
some characters. Notice that they are now dark blue on a light-blue background. This is called a reverse
character, which explains the RVS ON on the 9 key. You have activated the reverse character feature
of the C-64. Now hold down the CTRL key and press 0 (zero), which turns the RVS OFF. Now type
the same characters and notice the difference.

The CTRL key also may be used to change the color of the characters you type. Hold CTRL and
press the RED key. First the cursor, that blinking rectangular symbol flashing on the screen, changes
to red. Now any characters you type will also be in red. Holding CTRL and pressing another color will
change the cursor once again. Use RUN/STOP and the RESTORE keys simultaneously to get things
back to normal.

Below the Return key are two cursor (CRSR) control keys to control cursor movement. Using these
keys with the shift key will cause the cursor to move up, down, left, or right.

6 Chapter 2 Getting Started on the Commodore 64



