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This book has a modest goal: to help its readers get the most out
of the Commodore 64 computer. It is dedicated to the memory
of someone whose goal was more noble:

Michael D. Evans
He helped others get the most out of their lives.
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Preface

This book is written for people who expect computers to make
their lives more productive, more exciting, and more fun. In other
words, it’s about more than writing computer programs. It also
shows you how to use your Commodore 64 as a word processor,
financial adviser, filing system, telecommunications center, learn-
ing tool, and game machine.

This book also attempts to remedy a well-known short-
coming of the Commodore computer line: the company’s inabil-
ity to provide easy-to-follow, readable users’ manuals with their
products. Despite Commodore’s excellent hardware and soft-
ware, which are arguably the best dollar value in the home com-
puter market today, Commodore’s manuals are conspicuously
inadequate. The VIC-1541 disk drive manual, for example, has
become notorious for confusing even experienced computer users.
And the manual that comes with THE MANAGER, which is per-
haps the best filing system you can buy for under $50 for any
microcomputer, fails to mention some essential steps in com-
monplace procedures.

Even a good manual, however, is basically a reference
guide to the software’s commands. By contrast, in this book the
emphasis is on explaining what the software can do for you, and
providing exercises, or “‘tutorials,” in using it.

In the introduction I outline the idea of a computer system,
explaining how its component parts are interrelated. I also empha-
size the importance of applications, the ways that computers can
be used to expand and improve upon your work and play.

Part One of the book is about what you can do with your
computer system before purchasing any additional software. This
includes using the keyboard, the external “memory” devices (the
C2N Datassette cassette tape recorder and the VIC-1541 disk drive),
and a printer. There are also chapters that explain what p.ograms
are and how to write them; one chapter deals specifically with
how to program graphics and sound. If you're a good enough
programmer, there’s much you can do with the Commodore 64
without purchasing additional software. Becoming that good a
programmer, however, takes most people a year or more of reg-
ular study and practice.
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Part Two is designed to help you get some computing into
your life right away. These chapters are devoted to word process-
ing, financial management and projections, file management (that
is, record-keeping), telecommunications, and games and educa-
tional programs. Each chapter explains the advantages of com-
puterizing the tasks involved, and then describes in, detail how
to use the best software available for the job.

"Of course the “best” really means what’s most useful for
the vast majority of people. For several reasons, I discuss Com-
modore’s own software whenever possible. In 1983, the company
released several good software packages in the basic applications
areas. Although Commodore had little software to offer early in
the 64’s life, these new programs are powerful, relatively easy to
use, and inexpensive (especially in contrast to comparable soft-
ware for other home computers). Another virtue of Commodore
products is that they are likely to be available and supported by
the manufacturer so long as Commodore is in the home computer
business.

There are a few instances, however, where we mention
other manufacturers’ software. The financial management soft-
ware discussed in Chapter 6, Easy CALC RESULT, was a Swedish
product when it was selected. Recently, however, Commodore
purchased the right to distribute this program as its own EASY-
CALC 64. Thus, you can find this software under both titles. The
telecommunications software discussed in Chapter 8 includes both
Commodore’s own 64 TERM that comes with the VICMODEM,
and a program called SMART TERMINAL 64 PLUS, published by
a New Haven, Connecticut, company. Since Commodore has no
software that can upload and download (these terms are explained
in Chapter 8), it was essential to find reliable software that offers
these powerful features.

Chapter 9, on educational software and games, is more of
an overview than an in-depth analysis of particular programs. By
its nature, this software is easy to use, so it seemed more appro-
priate to sample the field than to examine single examples in
depth. Commodore-related periodicals regularly describe and
review educational software and games.

At the end of the book, there are a bibliography of relevant
books and periodicals and a glossary, which provides quick def-
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initions of technical terms that users are likely to come across in
this book or in other reading.

Appendix A provides instructions on how to type program
LISTings that include graphics symbols. Many published pro-
grams are printed directly from the screen and show the graphics
characters produced by using the SHIFT or COMMODORE keys.
Unless you know which combination of keys produces a particular
character, it can be very difficult to figure out how to type the
program. Appendix B is a list of Commodore users’ groups. Join-
ing a users’ group is an excellent way to learn about computing.
Appendix C contains a list of Commodore electronic bulletin board
systems, which — like users’ groups — are very worthwhile but
sometimes ephemeral.

One exciting thing about the microcomputer field is that
it is continually growing and expanding. The opportunities to use
the computer in everyday life seem to increase monthly. The
Commodore 64’s popularity is a good indication that it will con-
tinue to attract those who develop and write new software. With
an understanding of the computer applications described in the
chapters ahead, you should be well prepared to evaluate and take
advantage of those opportunities.

Len Lyons
Lexington, Massachusetts
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Note to the Reader

The most logical way to read the following chapters is consecutively. But you
may want to use word processing, financial planning, or telecommunications
software before working through Chapter 2 (on the Datassette recorder and
VIC-1541 disk drive), Chapter 3 (on programming), or Chapter 4 (on programming
graphics and sound).

Feel free to read the later chapters out of sequence. The chapters in
Part 2 have been written with that possibility in mind. They are relafively self-
contained, and any mention of material discussed earlier in the book is clearly
cross-referenced. There is no need to learn to program the computer before
putting it to work in one of the many applications that are the subjects of
Chapters 5 through 9.

You should, however, read the introduction and Chapter 1 before going
onto any other chapters. These provide a general introduction to the Commodore
64 computer system and reveal my goals and point of view.




What Computing
Can Mean to You

Appreciating the Computer System

One of the marvelous things about the human mind is that we
don’t have to understand how it works to use it well. If that
weren’t so, we’d still be sitting around in caves scratching our
heads. We know precious little about how we coordinate our
bodies, perform abstract thinking, change our attitudes, and so
on. There is probably no theory on any of these subjects that
commands universal agreement. Yet even a child accomplishes a
great deal with his or her young brain, without even being aware
of the brain’s existence.

Just like our minds, we can use computers to great ad-
vantage and have a lot of fun with them without understanding
how they work. That was not always true, though, because com-
puters used to be so sensitive and “stupid” that they needed
highly trained personnel to tell them what to do. But no more.

Computers are no match for the human mind in most
respects. But they can ““process information” more accurately,
tirelessly, and infinitely faster than we can. And recently, com-
puters have begun to approach the sophistication of the mind in
one respect. We can use them without understanding how they
work. As computers become more sophisticated, the number of
tasks we can apply them to increases and the amount of computer
science we have to know decreases.

In certain respects, the impact of computer technology on
our lives is analogous to the effect of automotive technology. For
example, you can walk at the rate of a few miles per hour, which
may be sufficient to get you around town to the post office, to
the market, and home in time for lunch. Driving a car doesn’t
simply change how fast you can do those chores; it also changes
what you can do. Traveling in a car at forty or fifty miles per hour,
you can mail your letter, shop at the market, carry home enough
food so you don’t have to shop again for a week, transport a

3
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friend across town on your way to the market, and still have time
left over to go to the beach or get some other chores out of the
way.

New technology doesn’t simply increase the speed and
efficiency of our work; it gives us the power to do more than we
could have imagined doing without it. That is certainly true of
computers, especially when your computer is part of a computer
system. .

Your Commodore 64 computer — we’ll abbreviate that to
C-64 from now on — is contained in the frame that houses the
keyboard. The frame contains the electronic wiring and micro-
processor chips (integrated circuits printed on a silicon wafer) that
make up the “brains” of the computer.

The computer system, however, includes the other com-
ponents (or peripheral devices) that work with your computer,
such as the VIC-1541 disk drive, the C2N Datassette cassette tape
recorder, a TV set (or the Commodore 1701 monitor), a printer,
and a modem. In general terms, these components are referred
to as the system’s hardware. (See Figure I-1 on page 8.)

The programs (or sets of instructions) that make the hard-
ware do what you want it to are known as software. Some software
— for example, the BASIC programming language interpreter —
is built into the circuits of the computer. Other software comes
in the form of cartridges, tapes, or diskettes that are loaded into
the computer. And if you know how to program, you can create
your own software by typing programs on the keyboard. Software
is an essential part of your computer system; without it, the hard-
ware is no more than an expensive paperweight or a conversation
piece.

(This book uses the terms computer and computer system
interchangeably. In sentences like “The computer displays the
next step on your TV screen” and “The computer prints out the
answer when you press RETURN" I am actually referring to the
computer system.)

But a computer is different from an automobile and most
other kinds of technology you’ve encountered just because it's
programmable. In short, by writing your own programs, you can
enable your computer to perform a variety of tasks, probably
including tasks you do not yet realize can be done by the com-
puter. You'll start thinking about these possibilities when you
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read Chapters 3 and 4, which introduce you to programming and
to creating graphics and sound on the computer. With these tools,
you can create your own software to help you in business or
school, or design your own video games complete with sound
effects.

Applications and Automation

In computer jargon, the tasks you use your computer to accom-
plish are called applications, and the programs that tell the com-
puter how to accomplish the tasks are known as applications
software. Part 2 of this book is devoted to applications software
and how to use it effectively to automate your personal and family
business tasks.

Automation is a term that was once applicable only to large
businesses and industry. Simply defined, automation refers to
systems in which machines automatically perform tasks that were
previously carried out by people. For example, to make a phone
call you no longer have to crank up the phone to get the attention
of the operator, who would then insert a phone jack into the
proper plug. If calls were still switched manually, the phone com-
pany would need to hire half the work force in your town just to
handle the switchboard. Today, you simply dial or “type in” the
number, and a computer does the switching at an amazing speed.

Personal computers, like the C-64, have brought auto-
mation home. The same computer you use to play video games,
to learn to program, and to teach your kids how to spell can help
you make long-range financial projections, write term papers and
letters, and search voluminous databases in minutes for useful
information. Of course, you're not going to automate your life to
the extent that Ma Bell has automated the phone system or that
NASA has programmed its unmanned (automated) satellites. But
your C-64 can greatly simplify complex, tedious tasks. And equally
important — it can put useful, fascinating, and unimagined pos-
sibilities at your fingertips.

Here are a few examples. You can probably write a letter
pretty quickly with an electric typewriter, but with your computer,
you can revise and edit the letter without having to retype it,
create modified versions of the original letter to send to several
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friends or business contacts, check your spelling automatically
(without proofreading), and have all the letters printed error-free,
automatically, at a rate many times faster than a first-rate secretary
could type it. Chapter 5 shows you how to use your computer in
this way — as a word processor.

Using a telephone, you can call an acquaintance long dis-
tance and find out a detailed travel itinerary for his trip to Europe.
Or, if he has time, he can type it out and mail it to you. But if
you both have computers and modems (a device that sends and
receives data over telephone lines), he can send your computer
all the information within a couple of minutes (at the most); and
you can read it on your computer’s screen or print it at your
leisure.

With a modem, you can also search databases to receive
up-to-the-minute stock quotations, reports on ski conditions, and
sports scores; you can search the contents of a library by subject
matter without ever leaving your desk — or scan electronic bul-
letin boards for business or personal reasons. Telecommunications
is the subject of Chapter 8.

Do you keep financial records of your monthly mortgage
payments and household expenses? Do you know what your basic
living costs would be if interest rates drop two percentage points
and you refinance, but the price of fuel goes up 5 percent? What
would it mean to your financial situation if you deposited the
money saved in mortgage payments in an account yielding 10
percent interest? If you're like most people, the difficulty of that
calculation would deter you from trying to figure it out. With a
good spreadsheet program, such as Easy CALC RESULT, your com-
puter will give you the answer to this and similar financial pro-
jections in seconds. Easy CALC RESULT is discussed in Chapter 6.

These examples are the tip of the proverbial iceberg. Since
you own a C-64 (or you're contemplating buying one), you prob-
ably know about the colorful and challenging video games that
you can play on your computer. But you might not know that
there is educational, as well as entertaining, software that makes
use of the C-64’s exceptional sound and graphics capabilities.
Games and instructional programs are covered in Chapter 9.

Although people haven’t yet begun to think of computers
as common, everyday household items like refrigerators or wash-
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ing machines, there is reason to do so. A computer doesn’t keep
your food fresh or clean your laundry, but it performs another
valuable service: It processes information, a broad category that
includes numbers, words, sounds, and images. Some household
appliances, such as microwave ovens, contain the same type of
microelectronics as your computer. The microwave oven has been
preprogrammed to have one fixed function. Thus, you may al-
ready be using “computerized” appliances in the home without
realizing it. There’s a big difference, though. The microwave oven
has one unalterable program, but your computer is truly pro-
grammable — by you.

Although computers have innumerable applications, most
people buy a computer with only one or two applications in mind.
Oddly, they often fail to investigate all the other things that can
be done with the same computer. Returning to our automobile
analogy, that would be like buying a car to help you go to the
market and the bank, and never using it to go anywhere else!

Naturally, if you own a car, you'll also use it to go to the
beach, visit friends, take the kids to school, transport furniture,
or anything else you can think of doing with it. The logic of this
approach is obvious enough with cars, but then cars are not nearly
as subtle, or as new, as computers. Cars are in effect extensions
of our legs — they can take us farther and get us there faster. But
computers are extensions of our minds, fingers, eyes, ears, mem-
ories, and our imaginations. The limits of what they can enable
us to do have yet to be reached.

Fundamentally, the computer is an information processor
consisting of a memory and circuitry that processes the infor-
mation in memory. The peripherals — the components that are
not part of the computer itself — are input/output devices. They
are responsible for entering information into the computer’s mem-
ory (INPUT) or receiving information from the computer (OUT-
PUT). Some peripherals — the Datassette recorder, disk drive,
and modem — can perform both input and output functions.

The diagram on page 8 outlines the flow of information in
a computer system with arrows representing input and output.
The captions provide a brief indication of how each peripheral
functions in the system, but don’t expect to understand these
devices fully until you've used them.
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FIGURE I-1: Commodore 64 System.

A.
B.

C.

F.

Keyboard: enters data and commands into the computer's memory. (INPUT)

Computer: consists of memory to retain information and “integrated circuits”
that process the information.

Disk drive: permanently stores information from the computer's memory on
floppy diskettes and loads information back into the computer's memory as
needed. (INPUT/QUTPUT)

Datassette recorder: same as the disk drive, except that it stores the informa-
tion on tape. The recorder stores less information than the disk drive and
works more slowly. (INPUT/OUTPUT)

Modem: transmits information from the computer’s memory over telephone
lines; or receives information over the phone lines and enters it into memory.
(INPUT/OUTPUT)

TV or monitor: displays characters or graphics from, and as instructed by, the
computer’s memory. It is the computer’s visual output device. The Commodore
1701 monitor offers a sharper picture — with “higher resolution” — than a TV.
(OUTPUT)

G. Printer: prints information from the computer’'s memory or from the disk drive

H.

or Datassette recorder via the computer’s memory. (OUTPUT)

Joystick: sends instructions to the computer that determine the movement of
game pieces on the screen. (INPUT)
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E== Getting Acquainted

with the Keyboard

This book takes a hands-on approach to learning how a computer
works. In other words, you'll learn by doing. As you use your
computer, you'll begin to understand how it behaves and how to
make it behave. In the past, people who didn’t have technical back-
grounds were afraid of computers, perhaps because these “mys-
terious” machines have for so long been associated with science.
But most people no longer think of computers as solely for sci-
entific use. The C-64, and many other personal computers, are
designed for use in the home, in small businesses, in the grade
school classroom, and on the farm. You can make good use of
your computer without any knowledge of electronics or even pro-
gramming — in the same way that you can drive your car without
knowing how an internal combustion engine works.

Sometimes, it helps to know what is going on behind the
scenes, in the computer’s memory, on the floppy diskette where
your text, programs, and data are stored, and so on. As these
crucial points arise, you'll find diagrams and explanations de-
signed to give you a clear conceptual framework that removes the
mystery from computing. But our starting point is always using
the computer.

The time to start is now!

Booting Up

10

In computer jargon, turning on the computer is known as booting
up. Booting up comes from the expression ““pulling yourself up by
your own bootstraps,” which is what the computer seems to be
doing when it starts up. Although this book avoids jargon when-
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ever possible, booting up is an inescapable expression, so you
may as well get comfortable with it. Basically, you can think of
booting up as starting up your system.

The instructions for connecting the C-64 to your TV, tape
recorder or disk drive, and printer are clearly stated in the Com-
modore 64 User’s Guide (pp. 3-10), the manual that you found in
the box with the computer. Follow the instructions carefully. Above
all, don’t force any of the plugs into their ports, because they
should fit easily; also, remember to turn on the computer last.
The list below summarizes the order of the steps for booting up
the system. Since the manual already shows you how to connect
the components, those instructions aren’t repeated here. This
chapter is devoted to using the computer and understanding
something about how it works.

The exercises in this chapter require only steps 4 and 5,
so if you find that steps 1 through 3 don’t apply to you, don’t

give up yet.

1. Connect your disk drive or Datassette recorder to the
computer and turn on the drive or recorder.

2. Connect the printer to the computer and turn on the
printer.

3. Gently insert the modem into the user port in the back
of the C-64.

4. Connect the TV (or monitor) to the computer and turn
the TV on.

5. Turn on the computer — last!

When you boot up successfully, the information in Figure
1-1 appears on your TV screen or monitor.

—_

#%xCOMMODORE G4 BASIC ViZxxx
64K RAM SYSTEM 38911 BASIC BYTES FREE
READY.
[

Figure 1-1: The Initial Screen.
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The first line on the screen tells you that the Commodore
64 understands the BASIC programming language. BASIC is a
code that the C-64, along with many other computers, is built to
understand. If you know the code and use it properly, you can
instruct the computer to perform as you wish. “V2” stands for
Version 2.0, the version of BASIC used by the C-64. There are
other versions of BASIC, but they’re all very similar and their
differences, at this point, are unimportant. You'll find some sam-
ple BASIC programs at the end of this chapter, and Chapter 4
provides an introduction to BASIC programming.

(Remember, though, that programming is only one of many
things you can do with your computer. You can become an expert
in word processing, telecommunications, and you can use the
C-64 for financial planning, record-keeping, and games without
ever writing a program.)

RAM and ROM Memory

The second line of the screen (Figure 1-1) refers to the C-64’s RAM
— or Random Access Memory. You probably know already that
your computer has a memory, but it’s important to realize that it
actually has two different kinds of memory. The second kind is
called ROM — or Read-Only Memory. The essential difference
between them is that you can put information into the computer’s
RAM but not into ROM. That’s what “Read-Only”” means: The
computer can read what’s stored'in ROM but can't alter or erase
its contents. The computer, however, can “write” information
into its RAM, read it back later on, and even erase what it writes
there.

Let’s illustrate the two types of memory with a simple
example: telling the computer to add two numbers and to display
the result on the TV screen.

Using the C-64’s keyboard, type the following line:

PRINT 1 + 1

Then press the key marked RETURN. The number 2 should ap-
pear on the next line. Now, let’s look more closely at each com-
ponent of this line.
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PRINT is a key word in the BASIC programming language;
it tells the computer to display something on the TV screen.

The plus sign is a BASIC symbol that means just what it
does in everyday arithmetic: addition. So the statement you typed
means “‘display on the screen the sum of 1 and 1.”

Then you pressed RETURN. This is a special key that has
several uses. Its two major uses are (1) telling the computer to
enter information into RAM and (2) telling the computer to execute
your instructions. The word RETURN is a holdover from type-
writer keyboards, which have a key called CARRIAGE RETURN.
Since the computer doesn’t have a carriage, labeling a computer
key RETURN is a bit of a misnomer. On some computers, it’s
called the ENTER key (because it enters data in memory), and
somebody once suggested calling it the DO IT! key. But Com-
modore has stuck with the old standby.

Many Happy RETURNSs

The RETURN key is used so frequently that it's worth adopting a special symbol
to indicate its use. From now on: <RETURN> means “press the RETURN key.”

Were you wondering how the computer knew what to do
with PRINT, +, and RETURN? The answer is that their meanings
are stored in ROM. The computer is preprogrammed to interpret
them in a way determined by the C-64's designers. ROM contains
a set of instructions and information that is part of the computer.

But how did the computer know to display the sum of 1
and 1. Any other numbers might have been chosen instead. You
could have told it to display the result of subtracting 6,789.04 from
28,409.67, or to subtract 1 from 1. RAM, in short, is “blank”
memory or “work space” that exists so that you can provide the
computer with information and tell the computer what to do with
the information.

You might picture RAM as a configuration of pigeonholes,
(like the cubbyholes used to sort mail). Each pigeonhole, or mail-
box, represents one unit (or byte) of memory. In fact each of these
mailboxes is labeled with a distinct memory address. When you
type on the keyboard, each character (or byte) of information is
stored at a particular memory address in RAM.
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The computer, thus, uses both RAM and ROM to process
your simplest request. But it also uses something more: a micro-
processor — also known as the computer’s Central Processing
Unit (or CPU).

The CPU: The Brains Behind the System

Imagine looking at a busy train yard from the air. You'd see strings
of cars traveling out of the yard and others entering the yard.
Some trains would be switching tracks and moving in new di-
rections; others would be shut down and left in temporary stor-
age. Here and there you'd see engines decoupling from their
freight cars and other engines coupling with new cars. Thinking
about all this activity, you'd eventually come to the conclusion
that somewhere, somebody is overseeing and coordinating the
movements. Otherwise, you’d wind up with a yard full of colli-
sions and disabling train wrecks.

In a train yard, the mastermind that coordinates the move-
ment of trains is usually a group of people situated in the switch-
ing tower. In a computer, those “trains” are streams of data going
into RAM, out to the TV screen, to the printer, and so on at a
rate calculated in nanoseconds (billionths of a second).

The brains behind all this activity is a microprocessor chip
— an extensive amount of electrical circuitry imprinted on a silicon
wafer about the size of your thumbnail. Since this chip performs
the arithmetic and logic operations of the computer, it is called
the CPU, or Central Processing Unit. The CPU is what makes the
computer “intelligent.”

The C-64’s microprocessor is known as a 6510 chip. It's a
slightly more versatile version of a chip that is used in many other
microcomputers, most notably the Apple, Atari, and VIC-20 com-
puters. Included in the C-64’s CPU are also the 6567 Video In-
terface Chip (VIC), which controls the computer’s output to the
screen, and the 6581 Sound Interface Device (SID), which controls
music and sound effects. Within the CPU is the C-64's operating
system. Part of the operating system known as the KERNAL con-
trols input and output.
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At present, there are two things to keep in mind about
the operating system and the KERNAL. First, the computer
won’t work without them. Second, you don’t have to know any-
thing else about them until you're ready to do some serious pro-
gramming. The CPU is meant to remain behind the scenes,
coordinating whatever the computer has to do to execute your
commands.

Now that you're aware of the CPU and its role, let’s return
to the more practical issue of the computer’s memory.

Measuring the Computer’s Memory

11 14

We describe our own memories as “long” or “short,” ““good” or
“bad,” but we don’t have any precise way of measuring them.
Computers are much easier to understand than people, and the
size of their memories can be measured in bytes. Each byte of
memory is equivalent to one character (a letter, number, symbol,
or blank space).

Look again at the second line of the screen in Figure 1-1:

64K RAM SYSTEM 38911 BASIC BYTES FREE

This line gives you two measurements of RAM memory: the total
size of RAM, and the number of bytes you can use for writing
programs in BASIC.

As you probably know, your Commodore computer is called
the 64 because it has 64K (K is the abbreviation for “kilobytes’)
or approximately sixty-four thousand bytes of memory. (Since 1K
is actually 1,024 bytes, the C-64 has exactly 65,536 bytes of mem-
ory.)

The reason that there are only 38,911 bytes available for
your programs is because the C-64’s operating system and the
BASIC language itself use up some of those mailboxes. In short,
when you boot up the computer, it loads the BASIC language
interpreter (stored in ROM) into RAM. (See Figure 1-2 on page
16.) You can unload BASIC — remove it from RAM — to give
yourself more free memory. But unless you become a very sophis-
ticated programmer or process large amounts of data, that won't
be necessary. ’



16

(3‘1 Y.,)AF‘;:S‘“P

39a3e*bytes

o

Using the Commodore 64

VIC

CPU i

6510 Microprocessor chip SID
chip

[ V007
Ik ;/;//AZ//
RAM_| /. 5o

. KERNAL
(64 K) A"s % Character Sets
7 ded
oy
w| | 7
YU

= 1024 bytesof RAM = 1K (o bytes b)

% = bytes of RAM used by ROM
' when the computer is booted up.

A more realistic depiction of RAM would include 65,536 ‘’‘mailboxes’’ or
“‘pigeon-holes’’ of memory. To simplify the Figure, each mailbox represents
1,024 (or 1K) distinct memory ‘‘addresses.”’

Figure 1-2: Inside the C-64.

READY and the Cursor (H)

SHIFT

} CSR |

On the C-64's start-up screen, represented by Figure 1-1, the
illuminated, light-blue square known as the cursor appears just
below the word READY. READY is a prompt; it's the computer’s
way of saying, “it’s your turn — tell me what to do.”” The cursor
indicates where the next character you type will appear. The word
“cursor” comes from the Latin cursus, meaning “runner,” and,
true to the word’s derivation, this little patch of light runs all over
the screen at your command.
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Practice the cursor movements below until they feel com-
fortable. (SHIFT-TCRSRI means press the SHIFT key and TCRSR{
key simultaneously. A hyphen between two keys always means
“press the keys simultaneously.”)

MCRSRY moves cursor down
SHIFT-TCRSR!  moves cursor up
«CRSR— moves cursor to the right

SHIFT-«<CRSR— moves eursor to the left

You may have noticed that when a cursor key is held down, the
cursor continues to move until the key is released. Here’s a key
that moves the cursor directly to the upper left-hand corner of
the screen, or the home position.

CLR/HOME moves the cursor to the home position

Like most keys, CLR/HOME functions differently when it’s pressed
simultaneously with the SHIFT key. Along with bringing the cur-
sor home, it activates the CLeaR function, erasing everything on
the screen: ~

SHIFT-CLR/ HOME clears the screen and sends the
cursor to the home position

When you press SHIFT-CLR/HOME, all the information
on the screen (except for the cursor) disappears.

Now that you have some practice controlling the cursor’s
position on the screen, let’s get to know the keyboard in earnest.

Shake Hands with Your Keyboard

The keyboard is the principal means for communicating with the
computer. There are other means for telling the computer your
wishes, such as joysticks and light pens, but the most common
and useful work your computer will do involves the keyboard.
The C-64’s keyboard resembles a typewriter’s, but there
are major differences. One difference is that the computer has
two character sets. A character set is just what you’d think — a set
of characters (letters, numbers, punctuation marks, and a large
complement of special symbols). Typewriters have only one char-
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acter set. Typing produces lower-case letters and the lower sym-
bols on the key faces; pressing the SHIFT key with another key
produces an upper-case (capital) letter or the upper symbol on
the key face.

The computer keyboard also works in the “typewriter
mode,” but, when booted up, it starts out in the ““graphics mode."”
You used this mode when you typed PRINT 1 + 1. You probably
noticed that upper-case letters appeared, even without pressing
the SHIFT key. So what happens when you do press the SHIFT
key?

Try this experiment. Type the words SHIFT KEY, press
the SPACE BAR twice, and then type the word PRINT with the
SHIFT key held down. Press the SPACE BAR once after each letter
key so the characters on the screen will be easier to examine. You
should see the following line on your screen:

SHIFT KEY "1—=\ /I

These strange symbols are graphics characters used in creating
pictures, screen designs, and game pieces.

Now, press the RETURN key twice. Type COMMODORE
KEY, press the SPACE BAR twice, and then type PRINT with the
Commodore logo key €= held down. The second line on your screen
now looks like this:

COMMODORE KEY v eml

As you can see, the graphics mode itself has two sets of
graphics characters — one produced by letters typed with the
SHIFT key; the other with letters typed with the COMMODORE
key.

Look closely at the front of the P, R, I, N, and T keys.
Compare the design on the right side of each key to what you
see on the screen, and do the same for the design on the left side
of each key.

The SHIFT key produces the graphics characters on the
right of the key front; the COMMODORE key produces the graph-
ics characters on the left.

To switch from the graphics mode to the typewriter mode
(that is, to change character sets), press:

SHIFT-C
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As you press these keys simultaneously, watch the screen change
from the graphics to the typewriter mode. Notice also that the
letters pressed with the COMMODORE key still produce graphics
characters. Feel free to experiment with these two modes. No
matter what you type on the keyboard, you can’t do any damage
to the computer. Type plenty of graphics characters to get an idea
of the assortment available. In Chapter 5, you'll get to see all the
graphics characters at once — and in color.
After experimenting, clear the screen with SHIFT-CLR.

The Space Bar

[ SPACE BAR |

Pressing the SPACE BAR moves the cursor to the right and creates
a space at the cursor position. Although invisible, a space is con-
sidered a character. Later in this chapter, in fact, you'll be using
spaces to display colors on the screen. Moving a CRSR key also
leaves a space on the screen, but there’s a major difference be-
tween them. SPACE BAR replaces any character at the cursor po-
sition with a space; but a CRSR key simply passes over an existing
character.

Demonstrate the difference by typing PRINT on the screen.
First move the cursor over PRINT with the CRSR key; then move
it across PRINT with the SPACE BAR. Using the SPACE BAR
replaces PRINT with five spaces.

Leave your finger against the SPACE BAR as the cursor
moves across the line. There are 40 columns (or character-posi-
tions) on each line. When the cursor reaches the end, it wraps
around to the next line. You don’t have to hit the RETURN key
as on a typewriter. The RETURN key (as noted earlier) is used to
enter information into RAM or to execute your instructions.

Using the INST/DEL Key to Correct Typing Errors

INST
DEL

Move the cursor backward by pressing the INST/DEL key. This
key deletes the character to the immediate left of the cursor, even
if the character is a space made with the space bar. For practice,
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Special Keys

Use this chart for reference as you work through the book. Don't expect to understand all the summaries at first
reading. The use of certain keys varies with the context. For example, in a BASIC program 3 1 2 means “three
squared,” but when using the Wedge (see Chapter 2) 1 PROGRAM means “load a program from a diskette and
run it immediately.”

The term control key means “a key used to control the operation of a progrom.”

CTRL ConTRol key indi-

cates commands when

used with other keys; when

held down by itself, it slows

down the screen display < SAVEs a program onto
and the “scrolling” of text; a diskette (see Chapter 2)

changes screen colors
SHIFT-RUN LOAD: the when used with number SHIFT LOCK locks SHIFT
key on; disables STOP key

first program on a tape keys
STOP breaks a program i : .
during execution (disabled g
by SHIFT LOCK key) = S L= = e
C= changes screen colors - e - - i
when used with the num- o 1 # W W %

, 2 4 5
ber keys; switches screen wix s WHT v REBU‘ v v v L
display between typewriter '

and graphics modes when creRL 40
used with the SHIFT key; in 5 re
graphics mode, the COM- \ f SHeEl oA
MODORE key creates p o
graphics characters on the z
left side of the letter key L§
faces

SHIFT used with (vertical) /

CRSR key to move cursor
up; used with (horizontal)
CRSR key to move cursor
to the left; creates capital
letters in typewriter mode;
in graphics mode, SHIFT
creates graphics characters
on the right side of the let-
ter key faces; selects func-
tion keys F2, F4, F6, and
F8

Figure 1-3: Getting to Know the Keyboard.
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e @ signifies commands
(copy a file, erase a file,
etc.) to the disk drive when
using the Wedge; checks
Error Status of the disk
drive; indicates SAVE-and-
replace a program onto
diskette in BASIC; a control
key with some software

£ initiates specific actions
in some software (i.e., a
control key); a useful
graphics symbol
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SHIFT-CLR clears the
screen (without erasing
memory) and returns the
cursor home

HOME returns cursor to
line 1, column 1 (upper left-
hand corner) of the screen

1 LOADs and RUNs a
program from a diskette;
indicates exponentiation in
BASIC; and signifies data
input when used with cer-
tain software

* signifies multiplication in

/BASIC
SHIFT-INST inserts a

space at cursor position

omasimse— A——
SR N——————
P e a——

o

_/

DEL erases character to
——the immediate left of the
cursor

STOP-RESTORE breaks
a program (if one is run-
ning) and clears the screen
without erasing the pro-
gram in memory

RESTORE does nothing
by itself

RETURN tells the com-
puter to enter information
into memory, or to execute
a command; also returns
the cursor to column 1 (left
side) of the screen and
moves the cursor down
one line

‘ == [ ] —F 8 function keys used

L to implement commands or
X as control key in certain
\ software; the keys are pro-
j grammable in BASIC but
| have no function until they
4 are programmed; F2, F4,
Fé, and F8 are selected by
\ pressing the respective
y keys along with the SHIFT

Courtesy of Commodore Business Machines, Inc.

key

\CRSR keys move cursor
vertically and horizontally
on the screen (see SHIFT
key); can be used in BASIC
programs with PRINT state-
ments to control screen
layout
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type COMMODORE 64 on the screen, and then erase it by press-
ing the INST/DEL key. The INST/DEL key, like the CRSR keys,
repeats itself as long as you hold the key down. Move the cursor
back to the home position (line 1, column 1) by holding down the
INST/DEL (or delete) key.

Starting from the home position, type the word PRINT.
Now press SHIFT-<~CRSR— to move the cursor back to column
1 (over the letter P). To change PRINT to SPRINT, you must use
the INST/DEL key along with the SHIFT key. Simply typing the
letter S in column 1 won’t work! Try it, and see what happens.
The S replaces the P. The computer types in overwrite mode: What-
ever you type at a given line and column position replaces the
character (if any) already there. If you've replaced P with S, move
back to column 1 again and type in P.

Changing PRINT to SPRINT requires you to insert a letter
before the P. To insert a letter, press the SHIFT key and the INST/
DEL key. This INSerTs a space at the cursor. Then you can over-
write the desired character in the space. In brief:

1. Move the cursor back to the P.
2. Press SHIFT-INST/DEL.
3. Type S.

Having an insert mode in BASIC means that, if you make
an error in writing a BASIC program, you can fix the mistake
without retyping the whole line. If you had written RINT 1 + 1
in the earlier example, you could have inserted a “P” instead of
retyping the command. That may seem like a negligible difference,
but it will mean a lot when you have ten or more lines to correct.

(Consult the keyboard illustration (Figure 1-3) on pages
20-21 for a list of the other special-purpose keys and a brief
description of what they do. The use of the special function keys
varies with the software, so a complete description of what each
key does is impossible.)

Getting Acquainted with the Quote Mode

[swier [-[3]

Telling your computer to PRINT 1 + 1 shows you one use of
BASIC’s PRINT statement. An equally important way to use PRINT
requires quotation marks after the word PRINT. Just as in English
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grammar, direct quotes (“ ") imply that everything between
them should be taken literally. When you read in the newspaper
about your city’s leading politician — At the luncheon, Mr. R. responded
by saying, “’I agree and disagree up to a point, generally speaking’”’ —
you can conclude that these were literally his exact words.

The PRINT . . . .” statement tells the computer to display
on the screen (literally) what comes between the quotation marks.
Quotes are made by pressing the SHIFT and the number 2 keys
simultaneously. Try this out by typing:

PRINT “COMMODORE 64" <RETURN>

The next line should display exactly what you place between the
quotes — including spaces made by the SPACE BAR.

In the quote mode, the computer also obeys many other
special function keys. For some illustrations, follow the examples
below:

You type: PRINT “COMMODORE
then: press the TCRSR! three times
then: 64"

The screen should look like this:
PRINT "COMMODORE MMM c4"

In the quote mode, pressing one of the CRSR keys gives you a
graphics character — in this case a Q in reversed video. When
you press RETURN, the computer obeys the CRSR key literally:
It moves the number 64 down three lines. The result should be:

COMMODORE

B4
This time:

You type: PRINT”
then: press the <~ CRSR— key ten times
then: COMMODORE 64"

The screen should look like this:
PRINT " OAERERERRDEREDERERED COMMODORE G4"
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Can you predict where the words will appear? Press RETURN to
confirm your prediction.

Experiment in the quote mode with the other CRSR move-
ments, if you like, and with the graphics characters made by
pressing the SHIFT and COMMODORE keys with the letter keys.

To conclude the experimenting, use the SHIFT-CLR key
in the quote mode. That is, press SHIFT-CLR between the quotes,
so that the line on your screen looks like this:

PRINT "ka"

Then press RETURN. Now let's move on to a more colorful sub-
ject.

Flying the Commodore’s Colors

The C-64’s graphics capabilities are better than other computers
in its price range, and even better than computers costing many
times more. One reason for its superior performance is that a
special microprocessor, the Video Interface Chip (or VIC), spends
its time handling animated graphic images known as sprites. Few
other computers have a single-purpose graphics chip. Sprites are
discussed along with graphics and sound in Chapter 4, but to
whet your appetite, you might try displaying the C-64's sixteen
basic colors on the screen.

You can see the names of eight colors on the front face of
the keys numbered 1 through 8. These colors are displayed when
keys 1 through 8 are pressed along with the CTRL key. (The
ConTRoL key is a special-purpose key that is used in various ways
by the software to be discussed in later chapters. Like the SHIFT
key, it is always used along with another key and does nothing
when pressed by itself.) Eight more colors are obtained by press-
ing keys 1 through 8 along with the COMMODORE key.

Here’s a method for putting a complete color chart on the
screen.

® Press CTRL-9. This reverses the image so that the back-
ground of each character shows the color. This step needs
to be done only once at the start of the exercise.
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® Press CTRL-1. This turns the cursor black.

® Press the SPACE BAR and hold it down until the cursor
reaches column 1 of the next line. Then,

® Press CTRL-2. This turns the cursor white.

® Press the SPACE BAR and hold it down until the cursor
reaches column 1 of the next line.

® Continue the procedure for keys 3 through 8. Then repeat
the cycle using the COMMODORE key instead of the CTRL
key. When the exercise is over, turn off the “reversed”
image by pressing CTRL-0.

You should see sixteen bars of color on your screen in the
order shown below in Figure 1-4:

BLACK ] CTRL-1
WHITE 7
RED
CYAN
PURPLE
GREEN
BLUE
YELLOW
ORANGE
BROWN
PINK
GRAY #1
GRAY #2
LIGHT GREEN

LIGHT BLUE (cursor’s color)
GRAY #3

T

ONO NHWN

—_~
2
~
t
—

ONOUVBDWN

L1

|
/
/Ix

Now that you know what the colors should be, you can fine-tune
the color on your TV or monitor.

Figure 1-4: Commodore Colors.
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Resetting Your Colors

When changing colors on the screen, the cursor and any characters you type
take on the current screen color. This can make the READY prompt (and any
other characters) very hard to read. To get the cursor back to its normal light
blue, press COMMODORE KEY-7, which is the code for light blue.

If you get confused during this color-changing test, or decide to start
over again, you can return the screen to its normal color combination by
pressing STOP and RESTORE. STOP-RESTORE has other uses, too. (See Figure
1-3 on pages 20-21.) On some C-64's, you have to hit the RESTORE key a
couple of times — and forcefully — to make it respond.

A Taste of Programming

(Before beginning this section, press STOP and RESTORE to-
gether. You may have done so already after reading the box called
“Resetting Your Colors.” These keys return the screen to its nor-
mal condition.)

The first practice example in this book used the computer
as a calculator. You typed PRINT 1 + 1 <RETURN>, and the
computer displayed the number 2 on the screen. In this case you
used the computer in the immediate mode — it executed your
command immediately. Let’s turn that immediate command into
a program — an instruction (usually, a series of instructions) that
is RUN at your request.

The program uses precisely the same PRINT statement,
except that it has a line number in front of it. If there are several
numbered steps in the program, the computer executes them in
order when you give the command by typing RUN <RETURN>.
A line number in front of a BASIC statement tells the C-64 that
you're in program mode. Statements in BASIC without line num-
bers are in the immediate mode. Use only one mode at a time;
otherwise, the computer won’t know what you're trying to do
and it will give you an error message by displaying ?SYNTAX ER-
ROR on the screen.

To write the program, type line number 10 as shown be-
low:

10 PRINT 1 + 1 <RETURN>
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That’s all there is to it. Notice that nothing visible happened when
you pressed the RETURN key. Nevertheless, something impor-
tant occurred behind the scenes: The computer stored your pro-
gram in RAM memory. To demonstrate this, press STOP-
RESTORE again, which clears the screen. Now type:

LIST <RETURN>

Your program should reappear. LIST tells the computer to display
whatever program is stored in RAM. The command to execute
(or run) a program in the program mode is:

RUN <RETURN>

When you run your program, the number 2 (the answerto1 + 1)
should appear on the next line. You can also run the program
without listing it. Press STOP-RESTORE to clear the screen. Then
type RUN <RETURN>. Did you get the number 2 on the screen
again? If not, read the next section.

Every Computer’s Fetish: Spelling, Syntax, and Accuracy

Computers in general are intolerant of errors. If you type in in-

‘correct commands or data, they won’t break or hold a grudge;

but they won’t do what you request either. The computer’s fetish
for accuracy is not a sign of its superior intelligence. On the con-
trary, it’s a sign of its lack of intelligence.

People are smart enough to figure out what a sentence
means, even if it's not punctuated correctly or if a word is mis-
spelled. Computers aren’t that smart — not yet. Since BASIC is
a programming language, it has its own special words and gram-
mar (or syntax). If you don’t speak BASIC correctly, the computer
won’t be able to obey you, although it does have the decency to
tell you why. In the following example, the word PRINT is delib-
erately misspelled. Try it yourself using the immediate mode, so
you won’t disturb the program in memory.

You type:  PRIMT 1 + 1 <RETURN>
Computer: TSYNTAX ERROR

The computer didn’t know what you meant. Correct the spelling
mistake, move the cursor to the end of the line, and then press
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RETURN. You'll see how readily the computer forgives your mis-
takes.

If you're in program mode and using line numbers, the
computer also tells you in which line the error occurred.

Clearing Memory

You've already used two methods for clearing the screen: pressing
SHIFT-CLR and pressing STOP-RESTORE. Here’s a third means
of clearing the screen: type SYS64759 <RETURN>. Thisisa “SYS-
tem command” that goes to memory location 64759 and does the
same thing that STOP-RESTORE does. The User’s Guide (first edi-
tion, 1982, p. 18) tells you that SYS64759 also erases everything
in the computer’s memory. It doesn’t! The User’s Guide is generally
accurate, but not in this case.

The purpose of this section is to show you how you can
erase everything in memory, which is necessary before writing a
new program. If you fail to erase the old program, the new and
old programs are combined and neither can run properly.

If you want to write a new program, clear memory first
by typing NEW <RETURN>. Try it. Then type LIST <RE-
TURN>. The computer responds with the READY prompt. It
can’t list your 10 PRINT 1 + 1 program because RAM memory
has been erased.

Another way to clear the computer’s memory is by typing
SYS64738 <RETURN>. This is comparable to turning off the com-
puter and turning it on again. On some computers this is called
resetting. It’s also known as a warm boot, because you're booting
up the computer while it's running. Of course, you can also clear
memory by physically turning off the computer and turning it on
again—a cold start. There’s nothing wrong with this in most cases,
although it’s inefficient and considered gauche. There are also times
when a cold start affects the operation of peripherals, requiring
you to go through other start-up procedures.

Now that you’ve cleared memory, let’s type a more com-
plicated program into the computer, one that instructs the com-
puter to count from 1 to 1,000. You won’t understand all the lines
in the program, but you will get some action out of the computer.
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After reading Chapter 3, you'll understand the program below
and find that you're capable of writing more interesting programs
than this one.

10 REM xx% COUNTING PROGRAM

20 FORN=1T0 1000

30 PRINT N

40 NEXT N

After typing the program, type RUN <RETURN>. See if
you can count as fast as your C-64. To slow down the count, press
the CTRL key while the program is running. If you want to stop
the program before it reaches 1,000, press STOP. To continue from
where the program stopped, type CONT (for CONTinue)
<RETURN>.

Typing Problems?

if you find yourself making frequent typing errors, start typing the program
over again by pressing SHIFT-CLR, which clears the screen and returns the
cursor to the home position. Then type NEW <RETURN> and start again.

If you've already typed some lines correctly, then don't start over with
the NEW command. Instead, press SHIFT-CLR and then type LIST <RETURN>.
The typed lines appear in consecutive order. Type over those that have mis-
takes. When you're through making the corrections to a line, press RETURN.

You don't have to retype the entire line, nor must you move the cursor
to the end of the line before pressing RETURN. Pressing RETURN stores the
line in RAM just as it appears on the screen, so long as the cursor is somewhere
on that line.

Here's a second sample program. It allows you to interact
with your computer. (It's about time you two were formally in-
troduced.) Before typing in this program, type NEW <RETURN>
to clear the previous program from memory.

10 REM %x% GETTING ACQUAINTED

20 PRINT "WHAT 'S YOUR NAME" 3

30 INPUT N%

40 PRINT "NICE TO MEET YOU " sN%

50 PRINT "YOU CAN CALL ME 64 FOR SHORT"
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Make sure your typing is accurate, down to the quotation
marks and punctuation. The $ is made by pressing SHIFT-4, just
as it is on a typewriter.

After typing the program, type RUN <RETURN>. When
the program asks for your name, type your name and
<RETURN>.

Beyond getting the computer to perform for you, there’s
another reason for typing the practice programs above. In the
next chapter, you'll learn how to SAVE programs on cassette tape
and on diskettes; and you'll learn how to manage the stored in-
formation. The next chapter uses the programs you just typed as
samples, although you can use any other BASIC program just as
easily.

Saying Good Night

Don’t leave your computer on for long periods of time when not
in use. The constant image on the TV screen may burn in and
affect the performance of the picture tube.

Although the computer must be turned on last, the system
can be turned off in any order. Warning: Never turn the disk drive
on or off with a diskette inside.

If your Datassette recorder or VIC-1541 disk drive is al-
ready connected to the computer and powered up, you can read
on without shutting off your computer.

Do not plug in the recorder or turn on the disk drive while the computer is
running. Certain software packages — for example, Easy CALC RESULT in
Chapter 6 — allow you to turn on the drive affer the computer, but these are
exceptions.
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Why Save and Load?

Many a science fiction thriller has been based on the idea that a
computer can remember everything you tell it, and then use the
information against you. The films 2001: A Space Odyssey and War
Games use the computer’s allegedly unerasable memory as a major
premise in the plot. But computers of that sort are still fantasies.
If you have nightmares about your C-64 attacking you, walk over
to the wall socket and pull its plug. Then you won’t have to lose
any more sleep over that fear.

The fundamental truth about computer memory is not that
it's unerasable, but that it's very easily erased. RAM and ROM
memory make computers uniquely capable and useful. In fact,
you couldn’t program computers at all if they couldn’t “remem-
ber” the series of instructions you give them. But if RAM and
ROM were the only types of memory available to your computer,
it wouldn’t be half the machine it is.

One of the reasons RAM and ROM aren’t sufficient can
be illustrated quite easily by typing in the one-line program used
in the previous chapter: 10 PRINT 1+ 1 <RETURN>. After run-
ning the program to make sure it’s typed correctly, turn off the
computer, and then turn it on again. You'll find yourself back to
the initial screen display. You can use the RUN and LIST com-
mands time after time, but all you'll get is the READY prompt.
Your program is lost.

When you turn off the computer, you can be sure of three
things:

31
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1. The computer has no memory and no operating ability;
and

2. when the computer is powered up again, its built-in
(ROM) memory returns; but

3. anything that you typed into RAM prior to turning off
the computer has been erased.

RAM can’t retain any data or commands if the power is
turned off because the information is preserved by an electrical
current sending a charge to thousands of microscopically small
switches. When the electric current vanishes (because you’ve
switched the computer off), so does the information. Thus, all
your hard work — whether it's a program, a term paper, or an
operating budget for your business — is lost when the power is
shut off.

Another limitation of RAM memory is the number of char-
acters (or bytes) it can retain. Although there are an impressive
65,536 bytes of memory altogether, not all of these are available
to you because the software (such as built-in BASIC, your word
processing program, and so on) uses part of the total. And so
does the operation of the disk drive, the printer, the modem, and
so on. This is often referred to as the system overhead — the
price paid in RAM to keep the system functioning.

If, for example, you're writing a novel or searching through
a file of 1,000 names and addresses, you won’t be able to fit
everything you’re working on in RAM at one time. The EASY
SCRIPT word processor, for example, won’t let you type more
than about thirty double-spaced pages. After that the computer’s
memory will be exceeded. If you should by chance try to enter
more information than RAM can hold, the computer will “forget”
some of it.

Because the computer’s memory is limited in size and vol-
atile (subject to disappearing when the power is turned off), it is
essential that you're able to save your work, store it for as long
as necessary, and load it back into the computer whenever you
choose.

To save, store, and load your work, you need an external
memory device. These devices are sometimes referred to as mass
storage, because they can hold large amounts, and varied types,
of information.
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Saving and Loading Files

The C2N Datassette recorder and the VIC-1541 disk drive are two
types of external memory devices that serve as the computer’s aux-
iliary memory. They store the contents of RAM on tape or on
diskettes for as long as necessary, and let you load the information
back into the computer later on. Tapes and diskettes are external
memory media — the media on which information is magnetically
encoded.

Loading information into the computer is no less important
than saving and storing your work. If you want to use the C-64
as a word processor, financial planner, telecommunications de-
vice, filing system, home educator, and so on, you must load the
software (that is, the applications programs) into memory. Al-
though some software comes in cartridges that plug into the back
of the C-64 keyboard, other programs have to be loaded into the
computer from a cassette tape or from a floppy diskette. Except
for writing programs and creating sound and graphics, everything
you want your C-64 to do requires you to load a program — that
is, software — to give the computer its instructions.

Ultimately, you'll need to do more than save and load
information with your external memory device. COPYing enables
you to make backup copies of valuable information and programs
— in case something happens to the original. SCRATCHing en-
ables you to delete or erase stored information that you no longer
need. FORMATting prepares new diskettes to receive informa-
tion. And there are other useful ways of managing the information
stored in external memory.

The computer saves information in files, which are distinct
collections of information — similar to what you’d place in a
manila file folder. You can think of a tape or diskette file just the
way you think of a file in your filing cabinet or desk drawer.

The pages ahead give you practice in:

loading and saving files,

reading the disk’s directory,

making backup copies of files,
“scratching’” (or erasing) files,

renaming files,

formatting new diskettes to receive files,
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® testing diskettes for defects, and
® generally managing stored files efficiently.

You'll need to use many of the techniques above to handle the
files generated by commercial software.

Files versus Programs

The word files raises a semantic issue that needs to be clarified.
Most people speak of any collection of stored information — re-
gardless of its content — as a file. Some computer scientists,
however, don’t like that metaphor because it blurs the distinction
between programs and data files. Technically speaking, a data_file
is an arrangement of raw information, comparable to a list of
names and phone numbers or the ingredients listed on the label
of a soup can. But a grogram is a set of instructions that the com-
puter can execute — comparable to instructions on how to dial long
distance or a recipe for making the soup. Sticklers for terminology
may object to talking about storing everything (including pro-
grams) as files, but as long as you recognize the distinction be-
tween programs and raw data, there’s no harm done.

Don’t be concerned if you're still a bit confused by the
distinction between programs and data files. The concept of files
has become slippery from overuse. The distinction will be restated
and reinforced as it becomes relevant in the pages ahead.

File Types

The type of file you save depends upon what you're doing with your computer.
Usually, you don’t need to know the file type because the software you're
using saves and loads for you. The file fype refers to the way the computer
retrieves the information in the file. The list below tells you what kind of file is
created in most cases by the corresponding software.

Activity File Type Management System
Programming Program BASIC commands

Word processing Sequential Word processing software
Financial Planning Sequential Spreadsheet software
Record-Keeping Relative Filing software

Telecomputing (Varies) BASIC commands or software
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Your Electronic Filing Cabinet

Since information is stored in files, it seems natural to think of
the Datassette recorder or the VIC-1541 disk drive as electronic,
high-speed, and paperless filing cabinets. Unlike a normal filing
cabinet, you don’t have to open the drawer and look for an ap-
propriate place to jam in a stack of papers. Instead, the computer
sends the information electronically through a cable and stores it
for you in seconds on a magnetized disk or on tape. (The tape
recorder can sometimes take minutes to load or save a file, de-
pending upon the type of file and its length.) When you're ready,
you can load the information back into the computer in seconds.

The information is stored on the magnetized surface of the
disk or tape. A single disk (5% inches in diameter) can hold about

—>174k bytes (characters), or roughly four times more information

than the computer’s RAM (with BASIC loaded). The drive can
search through that information — even locating a specific word,
phrase, or figure — in seconds. Although the Datassette recorder
doesn’t condense information to the same degree or search it as
rapidly, tape is also far more efficient than paper as a mass storage
medium. It's also less prone to damage.

Tape versus Disk Memory

Comparing the relative merits of disk and tape storage is useful
for those not yet committed to a system. The criteria are clear:
cost, speed, memory size, software availability, and ease of use.
Cost alone may be the clincher. A disk drive costs about $300 and
each diskette from $3 to $4, depending on the quantity you buy.
The Datassette recorder usually sells for about $75 and tapes go
for as little as $2 each.

The major operational difference between the recorder and
the drive is the way each retrieves the stored information. The
recorder has to wind through the tape sequentially, from begin-
ning to end. This type of searching, called serial access, is rather
slow compared to the random access method of the disk drive. The
disk drive’s read/write head can find information quickly from
anywhere on the spinning diskette, just as you can place the arm
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of your record player anywhere on the surface of a record with
equal speed.

A cassette-based storage system, for example, can’t run
database software — the type that maintains lists of customers
and clients or that catalogues your record collection or your friends’
addresses and phone numbers. Databases require the computer
to read information from different areas of external memory with
equal speed. But the recorder must plod sequentially toward the
end of the tape.

The list below may help you to contrast these alternatives.

Advantages of the Datassette Recorder

1.
2.
3.

The recorder is less expensive than the disk drive.
Tapes are less prone to damage than diskettes.

The recorder is easy to use and comes with a clearly
written, helpful manual. The drive requires more study
and practice to use, and it comes with a manual that
seems to make matters worse. (This chapter, however,
clarifies and simplifies the use of the drive.)

Taped software is available commercially and through
users’ groups (see Appendix D).

Advantages of the VIC-1541 Disk Drive

1.

2.

The drive saves and loads files at high speed, many
times faster than the recorder.

The memory capacity is many times larger than a tape
cassette.

. The most powerful software, especially word process-

ing and business software, is distributed on disk and
requires a disk drive for saving your work. (The tape
recorder’s limitations in speed, memory size, and mode
of information retrieval restrict the software it can run.)

The Datassette Recorder and Some Tips on Tapes

The Datassette recorder works very much like an ordinary cassette
tape recorder, except that it has no independent power supply.
It's designed to plug directly into the C-64. It draws power from
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Photo 2—-1: Datassette Recorder.

the computer, not from a wall socket. The cord connecting the
recorder to the computer serves as both power supply and the
data cord that carries the information.

In response to the right commands, information is shuttled
back and forth between the Datassette recorder and the C-64 along
the serial cable or data cord that connects them. More specifically,
the binary patterns of 1’s and 0’s in the computer’s memory are
recorded as a series of beeps on tape. The recorder stores each
file on its own section of tape. When you want to load a program
back into the computer, the recorder searches the tape from be-
ginning to end until it finds the information you’ve requested. It
then sends the information back in the same order that it arrived.

Before attempting to use the Datassette recorder, read the
Instruction Manual. It tells you how to connect the unit and how
to care for the tapes on which your information is encoded. Make
a list of the do’s and don’ts of tape handling and set up a main-
tenance schedule for cleaning the tape head. If you want your
recorder to have a long and accurate memory, you must observe
the manual’s cautions about exposure to dust and magnetic fields,
and its maintenance procedures. You can use ordinary cassette
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tapes, which are in fact preferable to the more expensive digital-
quality or high-bias tapes preferred by audiophiles. The manual
warns you against using tapes that are longer than thirty minutes,
because they may strain the recorder’s motor.

Are You Counting on Your Recorder?

Surprisingly, the Instruction Manual never mentions the three-digit
counter located just above the recorder’s SAVE light. The counter
doesn’t even show up on the diagram that labels the recorder’s
parts, but it’s a very useful device.

Pressing the black button resets the counter to 000, which
is what it should read when the tape is rewound. The counter
enables you to find the approximate location of each file (or pro-
gram) on the tape. Use the counter exactly as you would to locate
a music track.

‘Note the number registered by the counter when you
begin to save a file. Then note the number after the file’s been
saved. When the tapes are labeled, the position number should
accompany the file’s (or program’s) name. For example:

TESTPROGRAM 000-005
COUNTINGPRO 005-009
CHAPTER1.HIST 009-053

Even with several files on one tape, accurate labels allow you to
locate quickly the stretch of tape containing the file you want to
save or load.

Another crucial reason to use the counter is to prevent
accidental erasing of files. See Erase at Your Own Risk, page 40.

SAVE and VERIFY

[s)allv][e]
e JRIC Y]

To save a program, you first need to type one into memory. Then
decide on a name for the program. The name can contain from
one to sixteen characters. (See the box on pages 43-44 for a com-
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plete discussion of naming files.) Lastly, you type in the SAVE
command. SAVE is a BASIC command in the immediate mode —
it’s executed immediately after you press the RETURN key.

For a practice example, type in the sample program from
Chapter 1 — the one instructing the computer to count from 1 to
1,000. Then follow these steps:

You type: SAVE “COUNTING.BAS” <RETURN>
Computer: PRESS RECORD & PLAY ON TAPE
(Press the RECORD and PLAY buttons simultaneously.
Computer screen goes blank momentarily.)
Computer: 0K

SAVING COUNTING.BAS

READY
(Press the STOP button on the recorder. This releases the
RECORD and PLAY buttons; it has nothing to do with saving
the program.)

Note: 1.The quotation marks around the name of the program are an essential
part of the SAVE command. Do not omit them. 2. The “.BAS" in the program
name is added as a reminder that the stored file is a BASIC program. 3. The
screen goes blank to allow the computer to save, load, and verify faster and
more efficiently. Maintaining the screen takes computer time away from these
other operations.

Now, you must make sure that the right program was
saved.

Whenever information is transmitted from the computer
to external memory or back again, there’s always the possibility
of an error. Errors can be caused by a glitch (a sudden variation
in electric current), dirt or dust on the tape, or occasionally (it
seems), by some mischievous demon that inhabits your computer
for a few seconds and then disappears. But BASIC provides a
convenient VERIFY command to confirm that the SAVE was accu-
rate.

The VERIFY command compares the program on tape to
the program in the computer’s memory. Start by rewinding your
tape to the beginning of the stored program. If you used the
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counter, the spot should be easy to find. Otherwise, you'll have
to estimate how far back to rewind it.

If the program was saved without error (which is usually
the case), the procedure goes as follows:

You type: VERIFY “COUNTING.BAS” <RETURN>
Computer: PRESS PLAY ON TAPE
(Press the PLAY button on the recorder. Computer screen goes
blank momentarily.)
Computer: SEARCHING FOR COUNTING.BAS
FOUND COUNTING.BAS
(Computer screen momentarily goes blank again.)
Computer: VERIFYING
OK
(Press the STOP button on the recorder.)

If that little demon decided to pay you a visit, you'll see
the message VERIFY ERROR. That means the program on tape
doesn’t match the one in the computer. Rewind the tape and
SAVE the program again. If that doesn’t work, try a different tape
cassette. VERIFY the save each time until you get an OK. If noth-
ing works, it’s time to call your dealer or (if the cassette recorder
has seen months of use) to clean the head.

Now save the second sample program from Chapter 1, but
give this program a different name, for example: SAY-
HELLO.BAS. Rewind the tape and VERIFY that SAYHELLO.BAS
was saved correctly.

Erase at Your Own Risk

Erasing obsolete files is useful, because it makes room for new
stored files on the same cassette. But there’s only one way to
proceed when erasing — cautiously! Once a file is erased, there’s
no way (as there is with the disk drive) to recover the lost program
or information.

Erasing information on tape is accomplished by saving
new information in the same physical location — just as you erase
music on tape by recording over it. There’s no special command
that tells the Datassette to erase a file. Keep an up-to-date list of
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your tape files and their locations. Otherwise, you might destroy
one by accident. That’s another good reason to use the tape counter.
It's also possible to erase information by simply pressing
the PLAY and RECORD buttons simultaneously, or by running
the tape through an ordinary cassette recorder and pressing PLAY
and RECORD. “Bulk erasers,” which demagnetize the tape’s oxide
coating, can clear the entire tape of stored files in seconds.

Getting LOADed

[]e][a][c]

Loading a program sends the information you've stored from the
tape through the data cord and into RAM. Once the program is
back in the computer’s memory, it can be listed by typing LIST
<RETURN> or run by typing RUN <RETURN>.

Loading is not just for your own programs. Some of the
software you use to turn your C-64 into a word processor, com-
munications terminal, and so on, must be loaded into memory
from tape. (Cartridge-based software is loaded automatically when
the computer is turned on.) Here’s how to LOAD a tape:

(Rewind the tape to the beginning.)
You type: LOAD “COUNTING.BAS” <RETURN>
Computer: PRESS PLAY ON TAPE
(Press PLAY on the recorder. The screen goes blank momentarily.)
Computer: SEARCHING FOR COUNTING.BAS
FOUND COUNTING.BAS
(The screen momentarily goes blank again.)
Computer: LOADING
READY
(Press the recorder’s STOP button.)

There are two features of the LOAD command to keep in mind:

1. If you type LOAD <RETURN> without specifying a
name for your program, the first program on the tape
is loaded, assuming the tape is rewound completely.

You can also load the first program by pressing SHIFT-
RUN.
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2. If you're planning to load a program farther on in the
tape, the read/write head must read through every pro-
gram that precedes it. The computer stops along the
way to tell you whenever it finds a program. Then, the
screen blanks out and the recorder continues. This can
be time-consuming, not to mention boring. It's a good
idea to check the tape label and fast-forward the recorder
to the first counter position of the program you intend
to load. The program then loads immediately.

Remember, as noted earlier, the LOAD command applies
to programs only. Word processed (text) files, record-keeping files,
and other data files can’t be loaded. They can only be read from
and written to. Your software takes care of these tasks for you.
However, if you intend to work with data files in your programs,
the Datassette recorder’s Instruction Manual outlines the proce-
dures for you on pages 13-15.

Free Insurance with Backup Copies

Making a backup copy of an important program is like taking out
a free insurance policy. What have you got to lose? The only cost
is the extra tape you’ve used and a few minutes of your time.

The reason for backups is that, as the manual notes, tape
can be damaged in numerous ways — from exposure to dust and
magpnetic fields to spilled coffee. Keeping in mind Murphy’s Law,
(if something can go wrong, it will), the conclusion is obvious.
Making backup copies of valuable programs is imperative.

There’s no separate COPY command for the recorder.
Making a backup copy is achieved with the SAVE command and
two cassette tapes. SAVE your program on one tape, VERIFY the
saved program, and then SAVE it on the second tape and VERIFY
it. If the program to be backed up isn’t in memory, then LOAD
it into the computer, VERIFY the load, and SAVE the program to
the second tape and VERIFY it.

Keep your backup tape in a safe place and use it only if
necessary. If you decide to alter the original program later on,
don’t forget to update the backup copy.
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Naming Files

If the computer’s external memory is like a filing cabinet, it’s natural to organize
your work to be stored in files. The computer saves every product of your
work in files — whether it's a BASIC program, a short story you've written
with EASY SCRIPT, or a mortgage payment projection you've calculated with
Easy CALC RESULT.

~ The computer treats a file the way you'd use a manila file folder. Each
file folder is devoted to one subject and labeled with a meaningful name. (If
you have a file folder of research notes for a report, you wouldn’t throw in
your MasterCard or Visa bills, nor would you label the folder “Tax Forms.”)
For example, we've named the two sample programs from Chapter 1
COUNTING.BAS and SAYHELLO.BAS

Here are three fundamental rules to follow when naming files.

1. Use from one to sixteen characters.
2. Do not use quotation marks (“) as part of the file name.
3. Give each file on a particular diskette or tape a unique name.

Rule #1 specifies the minimum and maximum length of a file name. As
a general rule, you should use at least enough characters to enable you to
remember what the file contains. The letter L as a file name wouldn't tell you
much; LETTER.BOB is much more informative.

Rule #2 states that you should not use quotation marks with file names
because the LOAD and SAVE commands themselves use quotation marks as
part of their syntax (punctuation). The computer interprets the quotation mark
as part of the command, so it would confuse matters to make it part of the
file name as well. The practice examples ahead will further clarify this point.

Rule #3 prevents ambiguity. Imagine that you're paging a friend at a
crowded restaurant, and that you've identified him only as Bob. If there were
more than one Bob in the room, there’s no telling who would come to the
phone. Obviously, you'd be wise to use Bob's last name, too, so he'd be
identified uniquely. The disk drive and cassette recorder search for your files
by name, so give each file its own name. Otherwise, the computer won't know
which file you mean when you're saving, loading, copying, erasing and so

on.
In fact, the disk drive won't allow this situation to occur. If you try to

save a file with a name that's not unique, the computer responds with an error
message: FILE ALREADY EXISTS. You must then choose a name that is unique.

File Types or Extenders

It's a good idea to adopt a system for annotating your files with extenders,
which remind you of the type of file that has been stored. The extender is an
extension of the file name. One convenient method is to type a period at the
end of the file name and adopt a three-character code for designating the
file type. .BAS would be a BASIC program file. .LTR would be a file containing
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a (word processed) letter. .MOD might be information you've stored from a
database with your modem. The full file names might be PROGRAM.BAS
UNCLE ED.LTR, and DOWJONES.DATA. Extenders must remain within the
sixteen-character limit.

Wild Cards

Files can also be referred to in groups by using wild cards, which are special
symbols that get their name from the game of poker. In poker, when a card
is designated as wild, it can stand for any other card you choose. The com-
puter recognizes two symbols as wild cards: x and 2: * stands for any string
of characters; 2 stands for any single character. *

Suppose you had a diskette that contained the following program files:

PROGRAM1
PROGRAM2
PROGRAM10
PROGRAMI1
PROGRAM100
PROGRAMI101

Using wild cards, you can refer to all or some of these files with only
one name by a process called pattern matching. The computer matches the
pattern of the full file name to the pattern specified by the wild card. Usmg
alone loads the first program in the disk directory.

e a0 U0

P” refers to oII the files, a through f.
PROGRAM® also refers to all the files.
PROGRAM? refers only to files a and b.
PROGRAM?-’?- refers only to files ¢ and d.
PROGRAM2" refers to files c through f.
PROGRAMI122 refers only to files e and f.

Wild cards can be used with some of the commands of the Disk Operating
System, but you should first become skilled in managing files without them.

The VIC-1541 Disk Drive

Disk drives are high-speed memory devices that write information
residing in the computer’s memory onto an oxide-coated flexible
(or “floppy”’) diskette. At your command, the drive also sends
information back from the diskette into the computer. These are
the drive’s essential functions.

The 1541 is a “smart” peripheral. While most drives require
you to load a 'diskette containing a Disk Operating System (or.
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Photo 2-2: VIC-1541 Disk Drive.

DOS, pronounced doss) program, the 1541’s DOS is contained in
a ROM microprocessor chip built into the drive. This means that
you don’t have to boot up a separate diskette in order to save,
load, copy, erase, and otherwise manage your information. The
drive is ready to work with your diskettes as soon as it’s powered
up correctly. It also means that DOS doesn’t take up space in the
computer’s memory, as the DOS programs in other systems do.

Commodore’s DOS is command-driven rather than menu-
driven. Most software for the C-64 presents you with a “menu”
of choices. You simply select what you want the computer to do
by pressing the key for the desired function — something like
answering a multiple-choice question. Not so with Commodore’s
DOs.

To use Commodore’s DOS, you have to remember the
commands that instruct the drive. To complicate things, each
command can be typed in at least three different forms. You must
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also read the Error Channel after each disk drive operation to find
out if anything went wrong. (Other Disk Operating Systems flash
a message on the screen if there’s been an error.) In short, Com-
modore’s DOS, which handles the stored information on the 1541
drive, is not especially easy to use. Unfortunately, the VIC-1541
User’s Manual is poorly organized, unclear, and conspicuously
insensitive to the needs of beginners. The crucial pages of the
manual are 1-8, which tell you how to connect the drive to the
computer and how to insert the diskettes. Otherwise, you’'d do
well to read the rest of this chapter before attempting to decipher
the VIC-1541 User’s Manual.

The goal in this section of the book is to clarify what each
DOS command does and to present in an orderly way the simplest
means of implementing the command. In the practice exercises
that follow, you will

® boot up the drive and the TEST/DEMO diskette that comes
with it;

® read the diskette’s directory;

® load and use the Wedge, a program that simplifies issuing
commands to the drive;

® format a new diskette to receive information; and

® practice saving, loading, erasing, copying, and renaming
files.

By the end of this chapter, you should be proficient enough to
use the drive confidently in programming, graphics, and in con-
junction with any of the software discussed in the rest of the
book.

How It Works: A Brief Disk-ography

The drive writes and stores information on a circular, flexible (or
floppy) disk that has a diameter of 5% inches. Disks are also called
diskettes. The diskette spins within its black envelope inside the
drive, much as a record spins on your turntable. One reason that
disk memory is faster than tape is that the drive’s read/write head
can skip here and there around the disk at your command. This
is called random access. As noted earlier in the chapter, you have
the same type of instant access when you put a record on your
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turntable — you can place the needle anywhere on the surface
with equal speed.

Before a new diskette can be used, it must be divided into
tracks and sectors so it can receive and store information in an
organized way. At your command, the drive organizes the layout
of the diskette in a process called formatting. Figure 2-1 shows
you the layout of a formatted diskette. It has 35 concentric tracks,
each of which is subdivided into sectors (also called blocks). There
are 17 to 21 sectors per track. The diskette also maintains a directory
and a Block Availability Map (or BAM), which organizes the dif-
ferent files and records where they’re located on the disk. *

Protective
envelope

Write-enable

—— —  notch
(disabled when
covered by

adhesive
write-protect
Tab)

Tracks

/ Index hole

/ Sectors

When formatted by the VIC-1541 Disk Drive, a floppy disk is organized into:

35 tracks
683 sectors (or blocks)
256 bytes/sector

Track 18 is reserved for the directory and the Block Availability Map. The size of
the files permitting, there is room for 144 distinct files in the disk directory. (To fit
that many files on a disk, no file can occupy more than 4 sectors.)

There are 664 sectors free for storage, or about 170K=170,000 bytes. The exact
number of bytes varies with the type of files being stored.

Figure 2—-1: Diagram of a Floppy Disk (or Diskette).
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For the practice exercises ahead, you should have on hand
two blank 5Y4-inch single-sided, single-density floppy diskettes. These
terms refer to how information is stored on the diskette’s surface.
Some types of diskettes (double-sided) can record information on
both sides, and others (double-density) can record up to twice the
number of bytes per sector. The 1541 can format these other types,
but it uses them as if they were single-sided, single-density.

Write-Protect Tabs

The TEST/DEMO diskette should come with an adhesive “write-protect tab”
over the write-protect notch (see Figure 2—1). When the notch is covered, you

" can't write (save) or erase anything on that diskette. This tab prevents you
from accidentally altering or destroying any of the files on the diskette. If there
isn't an adhesive tab on the TEST/DEMO disk, use a tab from a box of new
diskettes. The TEST/DEMO diskette is extremely valuable and should never
be used for saving your own work.

Caring for Diskettes

Diskettes can be damaged by excessive heat, dirt, dust particles,
and even by the magnetic fields created by such innocent devices
as your telephone and television set. These are potential hazards
that can alter or destroy your stored information.

That doesn’t mean you should be afraid to handle them.
They’re designed to be used. Remember, paper is destructible,
too, but you've already learned how to take care of information
on paper, so it doesn’t seem as intimidating. Although the manual
that comes with the VIC-1541 disk drive doesn’t even mention
the subject of diskette care, it is vitally important. Here are some
basic rules for the use and care of diskettes.

1. Don’t subject diskettes to excessive heat or direct sun-
light.

2. Don’t use a wet or damp cloth to clean diskettes. If
necessary, use a soft brush or compressed air to re-
move dust from the surface of the disk envelope.

3. Never touch the surface of the disk where it is exposed
through the protective envelope.
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4. When labeling diskettes, write on the label first and
then stick the label on the envelope. If the label’s al-
ready on the diskette, write with a soft felt-tip pen;
do not use a ballpoint pen or pencil, because the hard
point will damage the disk surface.

5. Don'’t erase a label while it’s on the diskette. The eraser
dust will damage the surface.

6. Don’t attach anything to your diskettes with a paper
clip or an elastic band.

7. Don’t bend a diskette. Although they’re flexible, don’t
try to find out how flexible.

8. Don’t set the diskette down next to a telephone, tel-
evision set, or anything that may emit a magnetic field.
This includes the type of metal detectors that airline
passengers walk through before boarding and that are
sometimes installed in courthouses. (In most cases,
authorities will hand-search computer equipment if
you explain that it can be damaged by their equip-
ment.)

9. Insert diskettes into the drive slowly and never force
them if they’re not seated correctly.

10. Store your diskettes in their heavy paper sleeves. A
plastic case that holds a dozen diskettes costs about
$4; the extra protection is worth the price.

Booting Up the VIC-1541 TEST/DEMO Disk

Turn on your system by following the instructions on pages 6-8
of the User’s Manual. It might also help to consult pages 2-3 in
the Commodore 64 User’s Guide to clarify the locations and names
of the ports at the back of the computer itself. Remember to turn
on the disk drive before turning on the computer and before in-
serting a disk in the drive.

When you insert the TEST/DEMO diskette, make sure the
drive’s green light is on and that the red light is not flashing. If
the red light is flashing, it means the drive is improperly con-
nected. Don’t attempt to use the drive until you have a green
light. If the red light flashes despite a correct start-up procedure,
the drive could be defective.

Here’s the start-up procedure:
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Turn on the TV.

Turn on the disk drive (before inserting the disk).
Turn on the computer.

Insert the TEST/DEMO disk in the drive and latch the
drive door.

el

Examining the Disk Directory

[L[o]a][e]

The directory contains a list of the files stored on the TEST/DEMO
diskette. Think of the disk directory as a type of index or a table
of contents. After a few months of working and playing with your
C-64, you might have dozens of your own programs and files
stored on a single disk. The directory reminds you of what's on
each disk and the exact name of each file, so you can load it or
work with it as needed. You'll consult your disk directory quite
often. The directory is maintained by the computer and the drive
— all you have to learn is how to display it on the screen.

To see the directory, you must first load it from the disk
into the computer. Then, type LIST <RETURN> to display the
directory on your TV screen.

Here’s the procedure:

You type: LOAD “$”,8 <RETURN>

Computer: SEARCHING FOR %
LOADING
READY

You type: LIST <RETURN>

As noted in Chapter 1, accuracy is essential when typing
in BASIC commands. LOAD is a BASIC command in the imme-
diate mode. The computer executes it immediately after you press
RETURN. If the computer responds with ? SYNTAX ERROR in-
stead of with the SEARCHING FOR $, check your typing for
errors. If you find an error, simply retype the line and press
RETURN.

The LOAD command requires you to place quotes around
the information to be loaded. The $, when used with the LOAD
command, stands for the disk directory. A comma separates the
information to be loaded from the device code — the code spec-
ifying the device that contains the information. The device code
for the disk drive is the number 8. To summarize:
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LOAD the command
. punctuation surrounding the information to be

loaded

$ stands for the disk directory (when used with
LOAD)

, separates the information to be loaded from the
device code

8 the device code for the disk drive

If a program is written in machine language (see Chapter 4), more information
is required in the loading command: LOAD “PROGRAM”,8,]. The ,1 tells the
computer that a machine language program is being loaded. Most commercial
software is written in machine language, and the software manual generally
provides very specific loading instructions.

The computer responds with the display below in Figure 2-2.
(Your directory may vary slightly, depending upon when your
TEST/DEMO disk was purchased.)

0 "1541TEST/DEMO 2R ZA
13 “HOW TO USE™ PRG
3 "HOW PART TWO" PRG
4 "UIC-20 WEDGE" PRG
1 "C-64 WEDGE" PRG
4 "DOS 5.1" _ PRG
11 "COPY /ALL" Two pewes PRG
9 "PRINTER TEST" PRG
4 "DISK ADDR CHANGE™ PRG
4 "“DIR™ PRG
B "UTEW BAM" PRG
4 "CHECK DISK" PRG
14 "DISPLAY T&S" PRG
9 "PERFORMANCE TEST" PRG
3 "SEQUENTIAL FILE" PRG
13 "RANDOM FILE™ PRG
558 BLOCKS FREE.

READY

Figure 2—-2: TEST/DEMO Directory.
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The first line of the display tells you the name of the dis-
kette — 1541 TEST/DEMO — and its identification code — 2X.
Every disk is given a name and ID code when it's formatted.
When the drive saves (or writes) information to a disk, it uses the
disk name and ID to determine that the correct disk is in the drive.
(Of course, you won't ever write anything on the TEST/DEMO
diskette.) The “2A" refers to the versions of the Disk Operating
System that formatted the diskette. Every Commodore 64 diskette
formatted by the C-64 and VIC-1541 drive has a 2A.

Look at the first two file names in the directory:

13 "“HOW TO USE" PRG
3  "HOW PART TWO" PRG

HOW TO USE, the first file on the diskette, occupies 13 blocks
(or sectors) of the disk’s total of 664 available blocks. The letters
PRG mean that the stored information is a program. As you can
see, the TEST/DEMO diskette contains only programs; there are
no data files. Data files are signified by the letters SEQ (sequen-
tial), REL (relative), and USR (user). As noted earlier, these files
differ in the way they are read by the drive, but the differences
can be ignored for the present. In most cases, the software you're
using handles the data files for you.

A Quick HOW-TO
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>