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INTRODUCTION

This book is your guide to the ATARI home computers. It describes the ATARI
400 and ATARI 800 computers themselves and covers the common external devices
and accessories, including disk drive and printers. We assume you have access to an
ATARI home computer system that is completely hooked up according to the
instructions in the appropriate operator’s manual provided with each system com-
ponent. We do not explain how to install your system, but rather how to use it once
it is installed.

The book is divided into three parts. Each part focuses on one kind of ATARI
computer user. The first part addresses the person who plans to use commercially
prepared programs but has little or no desire to program the computer. The second
part teaches the programmer or prospective programmer how to use BASIC* on
the ATARI computer. The third part organizes information about the ATARI
computer in the style of a reference manual for the user who understands the
generalities but needs to look up the specifics. These three parts are not mutually
exclusive. Users of the first part may venture into the second part just to see what
BASIC programming is all about. Users of the second and third parts are likely to
find themselves referring to the first part from time to time.

* This book covers only standard ATARI BASIC, sometimes called Sheperdson BASIC. Another
version of BASIC, Microsoft BASIC, is available as an accessory from Atari, Inc. A third version,
called BASIC A+, is available from Optimized Systems Software, of Cupertino, California. Neither
Microsoft BASIC nor BASIC A+ is covered in this book.
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The first two chapters answer two questions: “What is an ATARI computer?”
and “How do you make it work?” You have probably noticed that an ATARI
computer system consists of several pieces of equipment all strung together with
wires and cables. The first chapter tells you what all the pieces are and what they do.
The second chapter tells you how to operate each component part. With this
knowledge you are ready to use any of the ready-to-run programs that are widely
available for word processing, financial analysis, bookkeeping, computer-aided
instruction, and entertainment.

Chapters 3 through 10 teach you how to write your own BASIC programs.
Chapter 3 starts things off with a tutorial approach to the fundamentals of standard
ATARI BASIC. Chapter 4 continues with coverage of advanced programming
topics and BASIC features.

Several advanced topics are important enough to warrant their own chapters.
Chapter 5 covers using the program recorder to record and read back data in
BASIC. Chapter 6 explains how to use the ATARI printers, with emphasis on the
ATARI 825 80-column printer. Chapter 7 explains how to use the disk drive to store
programs and data files. Chapters 8 and 9 tell you how to program graphics on the
display screen. These two chapters also explore ways to bypass BASIC to achieve
some special graphics effects. Chapter 10 sounds out the ATARI computer’s audio
abilities.

Chapter 11 begins the reference section of the book. Here you will find detailed
coverage of each statement and function available in standard ATARI BASIC,
including disk statements. The Appendixes conclude the reference section.



1
PRESENTING THE
ATARI PERSONAL

COMPUTERS

A complete ATARI personal computer system includes several separate pieces of
equipment. Figure 1-1 shows a typical system, centered around an ATARI 800
computer. Your system may not look exactly like the one pictured. System compo-
nents come from a long list of optional equipment, but every system has three
components in common: the ATARI 400 or 800 computer itself, the built-in
keyboard, and a television. Let’s take a closer look at each of these and at some of
the more common pieces of optional equipment. This chapter will not describe how
to hook up any of these components to the ATARI computer. For complete
installation instructions, refer to the operator’s manual supplied with your ATARI
400/800 computer, or with the individual piece of equipment.

THE COMPUTER COMPONENTS

There are two models of the ATARI personal computer. The ATARI 400 (Figure
1-2) and ATARI 800 (Figure 1-3) computers are identical underneath the packag-
ing. There is no electronic difference between them. Their performance is identical,
and they obey the same instructions.

Anything you can do on the ATARI 400 computer, you can do on the ATARI
800 computer. The reverse is generally true, but not always. The ATARI 800
computer has some features that make it more versatile than the ATARI400 computer.
You can personally change the memory capacity of the ATARI 800 computer, but
the memory capacity of the ATARI 400 computer is relatively fixed at the time you
buy it. You have the choice of using a television monitor with the ATARI 800
computer for a sharper display, but the ATARI400 computer can only use a regular
television set. The keyboard on the ATARI 800 computer is larger and more like a

1
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FIGURE 1-1. A typical ATARI personal computer system

inhl 2

FIGURE 1-2. The ATARI 400 personal computer
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FIGURE 1-3. The ATARI 800 personal computer

typewriter keyboard, while the ATARI400 computer has a flat panel. You can plug
intwoaccessory cartridges on the ATARI 800 computer, versus one onthe ATARI
400 computer.

The ATARI 400 computer does have a raison d*étre. It has a sealed keyboard
which protects the interior from dust, lint, and spilled liquids. It is more compact,
weighs less, and costs less than the ATARI 800 computer.

From this point on, we will refer to both models collectively as the ATARI
computer. Where photographs and illustrations show one model, you can assume
they apply to the other model as well. We will note anything to the contrary.

The Keyboard and Television

The keyboard and television screen make communications with the ATARI com-
puter possible. The keyboard transfers instructions from your fingertips into the
computer. To facilitate touch-typing, the keys are arranged in the same orderas ona
standard typewriter. But the ATARI 400 computer is not well suited to touch-
typing because of the compact size and different feel of its keyboard. Both key-
boards have some keys you won’t find on a typewriter. These special keys are
discussed in Chapter 2.

The display screen is usually an ordinary color television set. The ATARI 800
computer also accepts a color television monitor. A black-and-white television set
will also work, but colors will show up in shades of gray. The screen not only
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FIGURE 1-4. Typical television set hookup

displays everything you type so you can visually verify its accuracy, it also displays
the reactions of the computer to your instructions.

The standard display screen has several different modes of operation. One is for
monochromic text (for example, black-and-white or blue-and-white) only. Two
other modes produce text in as many as four different colors. There are also modes
designed especially for graphics. In the monochromic text mode, the standard
screen is divided into 24 lines of 40 characters each. The other modes subdivide the
screen differently. Graphics are discussed further in Chapters 8 and 9.

Most ATARI computer owners use a television set for their display screen either
because they have one or because it provides a good excuse to get one. The television
monitor produces a sharper picture than a television set in the computer environ-
ment, but you can’t use it to watch your favorite show.

The television set connects directly to the ATARI computer through a switch box
which attaches to the television antenna terminal (Figure 1-4). With the switch in
one position, the television functions as a television, but with the switch in the other
position, the television takes its orders from the ATARI computer.

A television monitor requires no switch box; it attaches directly to the five-pin
socket on the side of the ATARI 800 computer (Figure 1-5).

Inside the Console

The ATARI 400/800 computer console houses the part of the computer that
controls, with your guidance, the rest of the system. Lurking beneath the keyboard
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FIGURE 1-5. Typical television monitor hookup

FIGURE 1-6. Hatch for plug-in cartridges

are all the electronics that give the ATARI computer its personality. Fortunately,
you need never concern yourself with these undercover items.

The ATARI400 has a hatch on top which opens to accept a plug-in cartridge. The
ATARI 800 computer will accept two cartridges (Figure 1-6). In fact, the entire top
comes off the ATARI 800 computer, allowing access to the main memory banks
(Figure 1-7).
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Memory

Computer memory is typically measured in units called bytes. Each byte of memory
can hold one character or a similar amount of data. Depending on the number of
chips, your ATARI computer has anywhere from 18,432 to 61,440 bytes of
memory. This is usually stated 18K to 60K, where K represents 1024 bytes. The
amount of memory available determines how much the computer can do, as you
will see later.

The ATARI computer actually has two kinds of memory. One is called ROM
(read-only memory). Its contents never change, even when you turn off the power.
ROM contains the programs that give the ATARI computer its unique identity and
enable it to understand and respond appropriately to the commands you type in at
the keyboard. The other kind of memory is called RA M (random-access memory,
also called read/ write memory). The contents of RAM can be changed. In fact, the
program in RAM determines what task the ATARI computer will currently per-
form. RAM works only as long as the power remains on. As soon as you turn off the
ATARI computer, everything disappears from RAM.

On the ATARI 800 computer, RAM comes in separate 8K or 16K plug-in
modules (Figure 1-8). You plug in the RAM modules underneath the top cover
(Figure 1-7) in some combination to provide as much RAM as you need.

Changing the RAM capacity of an ATARI 400 computer is not a task for the
average user. Some ATARI computer dealers do have the facilities to do it.

FIGURE 1-7. ATARI 800 computer memory banks
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The 410 Program Recorder

Fortunately, you can use a cassette tape recorder to transfer programs to and from
RAM, thereby storing a whole library of programs on cassettes. The 410 Program
Recorder (Figure 1-9) is designed specifically to work withan ATARI computer. A
single 30-minute cassette can hold as many as 51,200 characters.

FIGURE 1-8. ATARI 800 computer plug-in RAM memory modules
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FIGURE 1-9. ATARI 410 Program Recorder
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The 810 Disk Drive

A disk drive far surpasses the program recorder as a program storage device. It is
more reliable, stores more, and operates faster. The disk drive easily and quickly
stores data such as names and addresses for a mailing list, or correspondence for a
word processor. The 810 Disk Drive (Figure 1-10) stores as many as 92,160
characters on each removable diskette.

Programs

The programs you use with your system are as much a part of the system as any of
the physical devices. Several different classes of programs must coexist in order for
the ATARI computer to perform any specific chore. Programs that do things like
game playing, word processing, accounting, and financial analysis are called appli-
cation programs. You often transfer them to RAM from a cassette or diskette.
When you want your ATARI computer to be a word processor, for instance, you
use the diskette with the word processing application program on it and transfer the
program into RAM. Chapter 2 explains how to do this. Application programs also
come on ROM cartridges (Figure 1-11) that you plug in underneath the hatch of
either ATARI personal computer (Figure 1-6). If you want to play a game, you plug
in the appropriate cartridge.

More often than not, programmers write application programs in a programming
language that is easy for them to use but too advanced for the ATARI computer to

FIGURE 1-10. ATARI 810 Disk Drive
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FIGURE 1-11. Some plug-in ROM cartridges

understand without some help. A special program called an interpreter does just
what its name implies. It translates the application program from the language in
which it is written to a language the computer can understand. The interpreter for
standard ATARI BASIC comes on a ROM cartridge which plugs in under the
hatch of either ATARI personal computer.

The interpreter in turn relies on another program to coordinate the system
components. This program, called the operating system program, performs funda-
mental system operations like transferring programs from cassette or disk to
memory, and echoing keystrokes on the display screen. The ATARI operating
system program always resides in ROM. Onthe ATARI 800 computer, the operat-
ing system is in a plug-in module under the top cover (Figure 1-7).

Game Controls

There are three kinds of game controls that attach to the front of the ATARI
computer (Figure 1-12). Joysticks, paddles, and keyboard controllers are com-
monly used with games, and are showing up increasingly often in other programs.
However, many applications do not require these game controls, so your system
may not have them.

Printers

Many applications, especially in business and finance, need a printer to produce
reports on paper. There are three ATARI printers. The 820 Printer and 822
Thermal Printer (Figure 1-13) connect directly to the ATARI communications line.
The 825 Wide-Carriage Printer connects to the ATARI computer through the 850
Interface Module (Figure 1-14). Printers other than ATARI printers can be
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FIGURE 1-12. Game controls

FIGURE 1-13. ATARI 822 Thermal Printer Bhoto.couriesy:of Atar; Inc,
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FIGURE 1-14. ATARI 825 Printer and ATARI 850 Interface Module

attached to the 850 Interface Module too. There are printers of every size, price, and
description. Some will print correspondence that looks just as good as anything a
typewriter can produce. Others will reproduce your graphics displays (in color, in
some cases). There are also printers that are a compromise between the two.
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2
HOW TO OPERATE
THE ATARI
COMPUTER

Any computer system can be a bit intimidating when you first sit down in front of it.
This chapter will make you more comfortable around the ATARI computer by
explaining how to use it. Before you read any further, make sure your system is set
up properly. The operator’s manuals that come with each piece of equipment have
complete instructions to help you with the installation procedure. If you need more
assistance to be sure you've done it right, check with someone else who uses an
ATARI computer like yours, or with your computer dealer.

INSTALLING ROM CARTRIDGES

The ROM cartridge installed in your ATARI computer can make quite a difference
in the way it behaves. The cartridge is under the hatch cover on top of the console
(Figure 2-1). The ATARI 400 computer has one cartridge socket. The ATARI 800
computer has two; almost all cartridges go in the left socket. If there is another
cartridge in the socket, grasp it firmly and pull it straight up and out. Hold the
cartridge you plan to use so the label is facing you. Plug it into the socket. Press
firmly on top of the cartridge to make sure it is all the way in. Close the hatch, and
you’re done.

If no cartridge is installed, the ATARI computer operates in memo pad mode.
The computer isn’t very useful in this mode; it merely displays whatever you type, as
if you were typing a memo.

This book assumes that the cartridge labeled “BASIC Computing Language” is
installed.

13



14 A GUIDE TO ATARI 400/800 COMPUTERS

BASIC
B

FIGURE 2-1. Installing a ROM cartridge in the ATARI 800 computer
(ATARI 400 computer similar)

TURNING ON THE POWER

Before you turn on any power switches, make sure all the system components are
connected together correctly. Figure 2-2 diagrams one way to connect the pieces of a
full-feature system.

You must turn on the pieces of your ATARI system in a certain order, as shown
below.

1. Turn on the television. Tune it and the ATARI computer to the same channel. Set the
antenna switch to “computer.”

2. If you plan to use diskettes during this session, turn on Disk Drive 1. Insert a diskette
which has the disk operating system on it. Close the drive door.

3. If you plan to use a component attached to one of the serial interface jacks of the 850
Interface Module, turn on the 850 Interface Module now. Otherwise, leave it off.

4. Turn on the ATARI 400/800 console.

5. Turn on the printer when you are ready to use it. The 825 Printer also requires that the
850 Interface Module be on.

If you don’t follow this procedure, the ATARI computer may be unable to com-
municate properly with some of the system components. The steps outlined above
will now be described in detail.

Step 1: The Television

First, turn on the television set or television monitor, whichever your system uses
for a display screen. Let it warm up while you turn on the rest of the system. Turn
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FIGURE 2-2. Typical connections between ATARI system components

down the volume for now (some monitors have no volume control). The rest of this
section pertains only to the television set. If your system uses a television monitor,
go on to the next section.

Locate the slide switch hanging from the television antenna terminals and set it on
the “computer” or “game” setting (Figure 2-3). With the switch in this position, the
television set becomes the ATARI computer’s display screen. Tune the television set
to channel 2 or 3, whichever is weaker in your neighborhood. If you’re not sure
which channel to use, try channel 2. You can switch to channel 3 later if reception on
channel 2 is poor.

The ATARI computer must be set to broadcast on the same channel the televi-
sion is tuned to. There is a slide switch on the side of the keyboard console (Figure
2-4). Set it to match the television channel (2 or 3).
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FIGURE 2-3. Setting the TV antenna slide switch

FIGURE 2-4. Selecting the ATARI computer’s TV output channel
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Step 2: The Disk Drive

If your system has no disk drive, or if you won'’t be using the one it has, skip this
section. Otherwise, turn on the drive now. The drive will whirr and click for a few
seconds, and its front panel lamps will light. This is normal. After a few seconds, the
noises will stop and all lamps but the power indicator lamp will go off.

If you have more than one drive, you must turn on Drive 1 now; the other drives
are optional. To determine which is Drive 1, look through the access hole in the
back of each drive (Figure 2-5). You can see one or two switch levers. The position
of these levers determines the drive number. Drive 1 has both levers all the way over
to the left. You may only be able to see the black lever in front; it may be hiding the
white lever behind it.

Take one of the diskettes labeled “Disk File Manager Master Copy,” “Disk File
Manager II Master Copy,” or a duplicate copy of one of these diskettes. You can
also substitute any other diskette recommended by a reliable source for use at
power-on time. Carefully insert the diskette in Drive 1, label side up. Slide it all the
way in and gently close the drive door. For more information on diskette handling,
see the section later in this chapter on using the disk drive.

Step 3: The 850 Interface Module

Turn on the 850 Interface Module only if you plan to use a component attached to
one of its serial interface jacks (Figure 2-6). Otherwise, leave it switched off for now.

AR 8IO

| -®) -
4

FIGURE 2-5. Determining the disk drive number
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FIGURE 2-6. The 850 Interface Module serial interface jacks

Step 4: The ATARI 400/800 Console

For the fourth step, lift the hatch cover and make sure the proper ROM cartridge is
installed (Figure 2-1), then close the cover securely. Double-check that all system
components are correctly interconnected (Figure 2-2). Locate the power switch on
the side of the console, next to where the power cord plugs into the computer
(Figure 2-7). Turn the switch to “on”and turn up the television volume a bit. Things
start to happen. The power lamp on the keyboard comes on. The television displays
a blue field with a black border and starts to make clicking noises (if the volume is
turned up enough). If the disk drive is on, it starts to whirr. Soon the message
READY appears in white letters on the screen (Figure 2-8). The disk drive stops.

If the READY message does not appear after 30 seconds, something is wrong.
Turn everything off, recheck all connections, and try again. If you are using the disk
drive, be sure that you are using a proper diskette, that it is inserted label-side up,
and that the drive door is closed. Otherwise the drive simply whirrs and makes
rasping sounds. The message BOOT ERROR appears on the display screen.

If the ATARI computer still won't start, turn the power off. Unplug the computer
and get help from someone with more experience (your dealer).

Step 5: The Printer

Once you have completed the steps described above, you can turn the printer on and
off whenever you like. It must be on to print, of course, but can remain off
otherwise. With the 825 Printer, the 850 Interface Module must also be on to print.

Turning Components On and Off

During a session with the computer, the ATARI 400/800 console must remain on.
Youcan turn many other components on and off as you need them, once the initial



Chapter 2: HOW TO OPERATE THE ATARI COMPUTER 19

FIGURE 2-7. The console power switch on the ATARI 800 computer
(ATARI 400 computer similar)

FIGURE 2-8. The display screen after a successful power-on sequence
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power-on sequence is complete. The television, disk drive, and printer can all be
turned off and on at will. However, the 850 Interface Module must remain on unless
the only thing connected to it is the 825 Printer. In that case, you can turn it off until
you need to print.

What You See on the Screen

The READY message on the television display screen means the ATARI computer
is now ready to accept your commands via the keyboard (Figure 2-8). Just below the
READY message you will see a white square. This white square is called the cursor.
It marks the location where the next character you type will appear on the screen.

THE KEYBOARD

The ATARI400 and 800 keyboards are shown in Figure 2-9. The two keyboards are
similar, but the ATARI 800 keyboard is larger than the sealed ATARI 400
keyboard.

The ATARI keyboard looks much like the keyboard of an ordinary typewriter,
but it has some extra keys you won’t find on most typewriters. Two are on the left
side, marked ESCand CTRL. Three others are on the right, marked BREAK, CAPS/LOWR,
and A . Several of the standard keys have extra words or symbols on them, and on
the far right is a column of four yellow special function keys.

FIGURE 2-9. The keyboards
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Take a few minutes and experiment with the keyboard. Go ahead and type on it.
Nothing you type will do any harm to the computer that can’t be cured by turning
the power off and on again.

Automatic Repeat Feature

Hold one of the letter keys down, say the G key. A single G appears. After a few
seconds, G’s start streaming across the display. This automatic repeat feature of the
keyboard works with every key except SHIFT, BREAK, and the yellow special
function keys, including SYSTEM RESET.

Line Length

Display lines on the ATARI computer are 40 characters wide. Margins are set such
that 38 of the 40 positions are usable. The two leftmost columns are outside the
standard left margin.

The SySTEM RESET Key

SYSTEM RESET is one of the yellow special function keys on the far right side of the
keyboard. When you press SYSTEM RESET, everything stops. No matter what the
computer is doing when SYSTEM RESET is pressed, control of the computer returns
to the keyboard.

Sometimes SYSTEM RESET causes a lot of problems, especially if a disk drive is
active when this key is pressed. Therefore, you must exercise extreme caution not to
press the SYSTEM RESET key accidentally.

The RETURN Key

As you type along, the characters you type show up on the display screen. In
addition, the ATARI computer saves everything you type in its memory but does
not try to interpret what you type until you press the RETURN key. The RETURN key
signals the computer that you have finished the line you have been typing. When
you press RETURN, the computer examines everything on the line that you just typed
in. If those characters are not legitimate, an error message appears.

The Break Key

BREAK interrupts whatever is going on and brings it to a halt. Press BREAK while
entering a command, for example, and the computer disregards everything you’ve
typed on the current display line.

When running a program, do not use the BREAK key unless specifically instructed
to do so. Some programs are careful to disable it, but others will stop if BREAK is
pressed. You can usually continue a program by typing the command CONT and
pressing the RETURN key, but the display screen will be ruined at the very least.
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The SHIFT Key

When you first turn on the ATARI computer, letters are always upper-case. It
doesn’t matter whether or not you use the SHIFT key. The SHIFT key does affect
some keys in this mode, though. You get one character by pressing a key with the
SHIFT key held down and another by pressing the same key without holding the
SHIFT key down. The character you get when using the SHIFT key is printed on the
top edge of the key. Table 2-1 lists some SHIFT key combinations; Appendix D
provides a complete list.

We use the notation SHIFT- to describe a compound keystroke involving the
SHIFT key. For example, SHIFT-3 (press the SHIFT and 3 keys simultaneously)
produces the # character.

The C1rRL Key

CTRL is a contraction of the word “control.” The CTRL key is always used together
with another key in the same manner as the SHIFT key. You hold the CTRL key down
while you press and release another key. We designate the use of the CTRL key in
conjunction with another key by prefixing the name of the other key with CTRL-.
For example, CTRL-B means press the CTRL and B keys simultaneously.

The CTRL key, like the SHIFT key, allows some keys to have an additional
function. Some of the functions you get with CTRL key combinations are printed on
the top edge of the keys, in reverse notation. For example, CTRL-TAB clears a tab
stop. CTRL combined with any of the letter keys produces a graphics character.
Table 2-2 lists some of the CTRL combinations; Appendix D provides a complete
list.

The Caprs/LowR Key

When you first turn on the ATARI computer, all the letters you type are displayed
on the screen as capital letters, regardless of whether the SHIFT key was pressed
when you typed them. Press the CAPS/LOWR key to get upper- and lower-case
capability. Now you get lower-case letters without the SHIFT key, upper-case with it.
To get back to upper-case mode, press the SHIFT and CAPS/LOWR keys at the same

TABLE 2-1. Selected SHIFT Key Effects (Upper-case mode)

Keystroke Character or Action
SHIFT-TAB Set tab stop
SHIFT-< Clear display screen
SHIFT-> Insert blank line
SHIFT-BACK S Delete current line

SHIFT-CAPS/LOWR Switch keyboard to upper-case mode




Chapter 2: HOW TO OPERATE THE ATARI COMPUTER 23

TABLE 2-2. Selected CTRL Key Combinations

Keystroke Character or Action
CTRL-TAB Clear tab stop
CTRL-- Move cursor up one line
CTRL-= Move cursor down one line
CTRL- + Move cursor left one space
CTRL-* Move cursor right one space
CTRL-! Freeze/restart screen display
CTRL-3 Usually results in an error
CTRL-< Clear display screen
CTRL-> Insert a space
CTRL-BACK S Delete next character
CTRL-CAPS/LOWR Switch keyboard to graphics mode

-

time. Press the CTRLand CAPS/LOWR keys simultaneously to switch the keyboard to
graphics character mode.

The A Key

The N key switches the keyboard back and forth between normal and inverse video
modes. Inverse video characters come out reversed, blue letters on a white
background.

The Arrow Keys

The four arrow keys are called up-arrow, down-arrow, left-arrow, and right-arrow.
They are all CTRL key combinations: CTRL-- (1), CTRL-=(}), CTRL-+ (), and
CTRL-A ().

You will find the arrow keys very useful because they allow you to correct any
typing mistakes you might make, enabling you to change information you have
already entered.

The < key works like the backspace key on a typewriter. Each time you press it,
the cursor backs up one space. Try it now. Type in any word (try PRINT). Press the
« key several times and watch the cursor back up along the word you just typed in.
Notice that the characters you back over do not disappear from the display screen.
Try backing the cursor all the way to the left edge of the screen. When you get to the
edge and press the — key again, the cursor jumps to the right edge of the screen.

As you might suspect, the — key moves the cursor to the right along the display
line. It does not erase characters it passes over. When the cursor reaches the right
margin, it reappears at the left margin on the same line.

In a similar fashion, the t and | keys move the cursor up or down one line. With
the cursor at the top of the screen, the t key puts it at the bottom of the screen. With
the cursor at the bottom of the screen, the | key puts it at the top.
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The BACK s Key

Each time you press the BACK S key, the character at the location of the cursor is
erased and the cursor backs up one space. Try backing all the way to the left edge of
the screen. The cursor bumps into the left margin; press BACK S again and the cursor
doesn’t move.

The CLEAR Key

Press CTRL- < or SHIFT- < and the display screen clears. The cursor moves to the
upper left-hand corner of the screen. This corner is called the Aome position.

The INSERT and DELETE Keys

Activating the INSERT or DELETE keys requires a combination keystroke using
either the CTRL key or the SHIFT key. CTRL- > inserts a blank space to the right of
the cursor. CTRL-BACK S deletes the character to the right of the cursor. In either
case, the cursor does not move.

SHIFT- > inserts a blank line above the line the cursor is on; the entire display
from the cursor line down shifts down one line. SHIFT-BACK S deletes the whole line
the cursor is on; lines below that move up on the screen.

The TaB Key

When you press the TAB key alone, the cursor advances to the next tab stop.
Standard tab stops, present when you turn on the ATARI computer, are set eight
columns apart. Because the standard left margin is indented two columns from the
edge of the screen, the first tab stop is only six columns to the right of the left margin.
SHIFT-TABsets a new tab stop at the location of the cursor. CTRL-TAB clears the tab
stop at the location of the cursor.

The Esc Key

Escstands for “escape,” which is a term left over from the days when teletypes were
common computer terminals. Somehow the name has stuck. Unlike the SHIFT and
CTRL keys, the ESC key is never used by holding it down while pressing another key.
Escis always pressed and released before the next key is pressed and released. This
two-key operation is called an escape sequence.

The ESC key lets you suspend the immediate effect of keystrokes like CLEAR
(SHIFT-<) in order to enter them as values. Escape sequences are mainly used in
programming; they are covered more fully in Chapter 4.

The Other Keys

The other keys onthe ATARI keyboard are no doubt familiar to you. There are the

letters of the alphabet, the digits 0 through 9, and a standard set of symbols.
Many typists do not distinguish between the number zero and the letter “O” or the

number one and the lower-case letter “.” The ATARI computer can’t cope with this
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ambiguity. You must be very careful to type a numeral when you mean a numeral.
To help youremember, the ATARI keyboard shows the zero with a slash throughiit,
and zeros are displayed on the screen with that slash.

USING THE 410 PROGRAM RECORDER

If your ATARI system includes a program recorder, you can load programs from
cassette tapes. There are many program tapes you can buy, and you can make your
own as well (we’ll tell you how in Chapter 3).

Handling Cassettes

Be careful with cassettes. They are easily damaged and not easily replaced. Avoid
touching the surface of the tape itself. No matter how clean your skin is, natural oils
will contaminate the tape. Make sure you put tapes back in their cases when they are
not being used. Never store them in hot areas, direct sunlight, or near magnetic
fields (like those found near electric motors).

Selecting Blank Cassettes

The 410 Program Recorder uses only audio cassettes — never digital cassettes. You
can’t go wrong with the best quality normal-bias tape. Good quality tapes will work
too, but avoid cheap bargain cassettes. They tend to jam up after a while, rendering
your valuable programs inaccessible.

Most programs take up very little tape. Therefore, short tapes tend to be just as
useful as long ones.

Labeling Cassettes

You should label every cassette with information about the programs it contains.
This prevents the headache of searching through cassette after cassette for the
program you need.

Write-Protecting Cassettes

Each cassette has two notches in the rear edge (Figure 2-10). When the notches are
uncovered, the 410 Program Recorder can sense the holes and will not record on the
cassette. New blank cassettes have tabs covering the holes so the tape can be
recorded on. You can protect important programs by knocking out the correct tab
and exposing the hole. Later, if you want to record over a protected tape, simply
cover the hole with tape.

Each cassette has two sides to it. One notch protects one side, while the other
notch protects the other side. To determine which notch is correct, hold the cassette
so that the exposed tape is toward you and the side you wish to protect is facing up.
Remove the tab on the left side to prevent recording over the side facing up.
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FIGURE 2-10. Cassette write-protect notches

USING THE 810 DISK DRIVE

If you have one or more disk drives connected to your ATARI computer, you can
get programs on diskettes instead of cassettes.

What Kind of Diskettes to Buy

From time to time you may need extra blank diskettes. The ATARI 810 Disk Drive
uses standard 5'%-inch diskettes. It can use either soft-sectored or hard-sectored
diskettes, although soft-sectored are preferred. Any well-known brand of diskette
will work.

Handling Diskettes

You must be very careful when you handle a diskette. Diskettes are much more
delicate than cassette tapes. Never bend a diskette. Never touch the surface of the
diskette (the part inside the holes), and never force a diskette into the drive. Always
replace diskettes in their envelopes when you remove them from the drive, and
protect them from heat, direct sunlight, and magnetic fields (like those found near
electric motors). Be especially careful with the “Disk File Manager Master Copy” or
“Disk File Manager II Master Copy” that came with the disk drive.

Write-Protecting Diskettes

Most diskettes have a square notch cut out of the right side. The 810 Disk Drive will
write on a diskette only if it senses the presence of the notch. To prevent accidentally
writing on a diskette, cover its notch with an adhesive label or a piece of tape (Figure
2-11).
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FIGURE 2-11. Write-protecting a diskette

Diskette Insertion

The proper way to insert a diskette into the disk drive is shown in Figure 2-12. Hold
the diskette between your thumb and forefinger. Open the door on the disk drive
and gently slide the diskette all the way into the drive. There should be almost no
resistance. If the diskette will not go in easily, remove it and try again. Make sure
you are holding the diskette as level as possible. Once the diskette is inside the drive,
gently close the drive door. The door should close very easily. If there is any
resistance, release the door and push the diskette completely into the drive, then try
again. If you force the door shut you will destroy the diskette. Sometimes it helps
center the diskette if you wait until after the disk starts spinning to close the door.

The Disk Operating System

Before you can use any disk drive, a special program called the disk operating
system must be in memory. The disk operating system, or DOS, is a special program
that controls all disk-related activities. The process of placing a copy of DOS in
memory is called booting. In computer jargon you can say “boot the disk” or “boot
the DOS,” or just “boot DOS.”

Turning off the ATARI 400/800 console erases DOS from memory. If you need
to use a disk drive the next time you turn on the system, you must reboot DOS. You
do not have to reboot DOS when you just turn a disk drive off or on.

Booting DOS

There is only one way to boot DOS. The procedure is as follows:

1. Turnon Drive 1. To determine which is Drive | on a multiple-drive system, look in the
access hole at the back of each drive. Find the drive with both the black and white
switches all the way to the left (Figure 2-5); that’s Drive 1.
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FIGURE 2-12. Inserting a diskette into a disk drive

2. Place a diskette with a copy of the disk operating system on it into Drive 1. The
diskettes labeled “Disk File Manager Master Copy” and “Disk File Manager II
Master Copy” have a copy of DOS on them.

3. Turntheconsole power off and on. The disk drive whirrs as it transfers DOS from the
diskette to the computer’s memory. The READY message appears on the display
screen when the boot finishes.

You probably noticed that the standard power-on procedure described earlier in
this chapter includes these steps. Thus, if you follow that procedure, you will boot
DOS as a matter of course.

If any problem occurs during the boot, the message BOOT ERROR appears on
the display screen. The disk drive may also make disconcerting rasping sounds.
Boot errors occur when there is no diskette in the drive, the drive door is open, the
diskette is in upside down, there is no copy of DOS on the diskette, the diskette is
damaged or defective, or the disk drive malfunctions.

The DOS Menu

Part of the disk operating system is a set of utility programs. Many are strictly for
programmers, but almost every disk user has occasion to use one or two of them. To
use them, first boot DOS. With the same diskette still in the disk drive, type the
following command on the ATARI keyboard:

DOS

Press the RETURN key. The display screen changes to look like Figure 2-13. This is
called the DOS menu. Your menu may look a bit different.
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FIGURE 2-13. Typical DOS menu

There are two different versions of the disk operating system, and each has a
slightly different menu. Unless you plan to program the ATARI computer, you
need to use only menuitems A, D, E, I, J, L,and O. Those seven are the same in both
versions. With one version of the disk operating system the menu appears imme-
diately. The other version has to access the disk drive first; it may take as long as 30
seconds for the DOS menu to appear.

WARNING: The DOS command may erase the program you were last using from the

ATARI computer’s memory. Do not use the DOS command unless you are willing to

restart the program you were last using.

The Diskette Directory

If you have successfully booted a diskette, you may be interested in knowing what
programs it contains. Use the DOS command, as described above, to get the DOS
menu. Select item A by typing the letter A (followed by pressing the RETURN key).
This message appears at the bottom of the display screen:

DIRECTORY--SEARCH SFEC,LIST FILE®?

Press the RETURN key to list all the program names on the diskette in Drive 1. If the
directory flashes by too fast, try again. This time, press CTRL-1 whenever you want
to freeze the display. Press CTRL-1 again to restart the display.

To list the directory on your printer, select menu item A. Then type a comma, the
letter P, a colon, and press RETURN.

E
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If your system has more than one disk drive, you may want to list the directory of
a drive other than Drive 1. Once again, choose menu item A. To specify the drive
you want, type the drive number, then a colon.

D13

Then press RETURN.
There are other ways to respond to menu choice A that let you specify what kinds
of program names you want to see, and more. Chapter 7 has more information.

Preparing Blank Diskettes

From time to time you may need extra diskettes for the programs you run on your
ATARIcomputer. Before you can use a diskette for the first time, you must format
it. The formatting process gets a diskette ready for subsequent use. If the application
program you are using includes specific instructions for formatting diskettes, by all
means use them. In their absence, you can use the following general instructions for
preparing extra diskettes.

To format a diskette, start by getting the DOS menu on the screen. Place the
diskette you want to format in a disk drive. Select DOS menu item I. The following
message appears at the bottom of the display screen:

WHICH DRIVE TO FORMAT?

Type the drive number: D1, D2, D3, etc., then press RETURN.

Next you are asked to verify the disk number by entering a Y. Any other entry
cancels the format operation. Enter Y and the format operation begins. It takes
about one minute. When the disk drive stops making noises, the format is complete.

Now prepare a label for the new diskette. Remove the diskette from the drive and
apply the label.

WARNING: The format operation erases anything that was on the diskette before-

hand. Do not format a diskette that has your only copy of a program on it!

Duplicating Diskettes
You will certainly want to make backup copies of your diskettes. DOS menu item
J does this, even if you have only one drive. Select item J and this message appears:

DUF DISK-S0URCE,DEST DRIVES?

Before going any further, place a write-protect label over the notch on the original
diskette. This simple precaution may save you considerable grief if you make a
mistake in the rest of the procedure.

Type the drive number where you plan to put the original diskette (the source), a

comma, and the drive number where you plan to put the backup diskette (the
destination).

D1,D1
If you specify the same source and destination drives, this message may appear:

TYFE "Y" XIF OK TO USE FROGRAM AREAT?
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WARNING: If you type a Y in response, the duplication operation may erase the
program you were last using from the computer’s memory. Do not answer Y here
unless you are willing to restart the program you were last using.

Typetheletter Y and the duplication begins. Any other response to this question
terminates the duplication process.

Messages appear on the display screen, asking you to insert first one diskette,
then the other. If the source and destination drives are the same, the ATARI
computer may tell you to swap diskettes several times. You insert the source
diskette, the computer reads part of it into its memory, you insert the destination
diskette, the computer writes that piece out, and so on until the whole diskette is
duplicated. Each time you insert a diskette, you must press RETURN to signal that
drive door is closed and everything is ready.

You might accidentally reverse the source and destination diskettes. If you puta
write-protect label on the source, an error message will appear on the display screen.
You must start the duplication process over again. If you did not write-protect the
source, it may be ruined.

Under some conditions, you will not be able to boot DOS from a duplicate copy
of a diskette. To rectify this situation, first boot DOS from some other diskette. Get
the DOS menu on the screen, and select menu item H. This message appears:

DRIVE TO WRITE DOS FILES TO?
Place the diskette you cannot boot from in the disk drive. Type the number of that
drive (D1, D2, etc.) and press RETURN. A message like this appears:

TYFE "Y" TO WRITE DOS TO DRIVE 1%

Type the letter Y, and a copy of the disk operating system is written on the diskette.

Duplicating a Program

DOS menuitem O copies a program from one diskette to another. It works with one
or more drives. This message appears:

NAME OF FILE T0O MOVE?
Type the name of the program you wish to duplicate:
ELASTOFF
Press RETURN. Do not prefix the name with a drive number. This message appears:

TYFE "Y" IF 0K TO USE PROGRAM AREA?

CAUTTIONS A "Y" INVLIDATES MEM.SAV
WARNING: If you type a Y in response, the duplication operation may erase the
program you were last using from the computer’s memory. Do not answer Y here
unless you are willing to restart the program you were last using.

Messages appear on the display screen, asking you to insert first one diskette,
then the other. You may be prompted to swap diskettes several times. You insert the
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source diskette, the ATARI computer reads part of the program into its memory,
you insert the destination diskette, the computer writes that piece out, and so on
until the whole program is duplicated. If the program is not too long, it will take
only one pass to duplicate it. Each time you insert a diskette, you must press
RETURN to signal that the drive door is closed and everything is ready.

DOS menu item C will copy a program from one drive to another; it will also
make a second copy of a program on the same diskette. See Chapter 7 for more
information.

Deleting a Program
The time may come when you want to remove a program from a diskette. Choose
DOS menu item D. This message appears:
DELETE FILE SPEC
Type the drive number, a colon, and the program name, like this:
DZIHANGMAN

Press RETURN. You may omit the drive number and colon if Drive 1 is used.

Renaming a Program

A program can have any name you want to give it. There are, however, a few
restrictions. First, no two programs on the same diskette can have the same name.
Next, the name may be no more than eight characters long. The characters you can
use are the upper-case letters A through Z and the digits 0 through 9. The first
character must be an upper-case letter. You canadd a period followed by as many as
three characters to the end of the name. This is called a file name extension. The
extension .SYS is reserved; read Chapter 7 if you need to use it.
To rename a file, select DOS menu item E. The following message appears:

RENAME -~ GIVE O0LD NAME, NEW

Type the name the program has now, acomma, and the name you want the program
to have, like this:

GAMELD , BOMES

Press RETURN. Do not include the drive number, just the program name.

LOADING AND RUNNING A PROGRAM

There are many programs already written for the ATARI computer. Some come on
cassette, some on diskette, and some on either. Before you can use a program, you
must transfer it to the computer’s memory from cassette or diskette. This is called
loading. Once it is loaded, you can start the program running.
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Loading a Program from Cassette

The ATARI computer has three commands for loading programs from the pro-
gram recorder. They are not interchangeable. The appropriate one to use is deter-
mined when the program is recorded. If you must, you can determine the right one
by trial and error. The commands are CLOAD, ENTER “C:”, and LOAD “C:”.

The steps for loading a program from cassette are as follows:

1. Position the tape to the start of the program. First, rewind the tape completely. Reset
the tape counter to zero. If the program you want is the first one on the cassette, go on
to the next step. If not, try to learn the tape counter reading where the program starts.
That way you can advance the tape with the program recorder’s FASTFORWARD lever.
Otherwise, you must load each program in turn until you reach the one you want.
Repeat the following steps for each extra program you must load.

2. Onthe ATARI keyboard type the CLOAD, ENTER “C:”, or LOAD “C:” command.
Use the one that’s right for your program. Press RETURN. The ATARI console beeps
once.

3. Depress the PLAY lever on the program recorder. The ATARI computer cannot tell
whether you do this. If you do not, it will try to load your program and fail.

4. Press the RETURN key on the keyboard. The tape starts moving. If the volume on the
television set is turned up, you will hear several seconds of silence followed by one or
more short bursts of sound from the television speaker. These sounds indicate that the
program is loading. The sound bursts cease when the loading finishes.

The program is now loaded. If you get any error messages during the loading
process, you’re probably using the wrong loading command. Try one of the others.
If none works, the cassette is blank, damaged, defective, or upside down.

Loading a Program from Diskette

Some programs are loaded and run automatically when you boot DOS. In that
case, all you have to do is use the correct program diskette during the power-on
procedure (page 14 ).

You must boot DOS before you can load most programs from diskette. Once
DOS is booted, you can load a program from a disk with one of two commands:
ENTER “program” or LOAD “program”. In use, you replace the term program
with the drive number, a colon, and the program name, as follows:

LOAD "DLILEDGER, Bas"

You can leave off the drive number and colon if Drive 1 is used.

Starting a Program Running

When the program you want is loaded, type RUN and press RETURN to get it
started. The program takes over control of the computer, including the keyboard
and display screen. To regain control, you can press BREAK in many programs. If
this does not work, check the specific operating instructions for the program you are
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using. In a dire emergency, you can press the SYSTEM RESET key or turn the
computer’s power off and back on again, but in either case you will have to restart
the program.

There is a single command that both loads and runs a program from cassette. It is
RUN “C:”. You can use it in place of the LOAD “C:” command. It will not work
with programs that must be loaded with either the CLOAD or ENTER “C:”
commands.

A similar command both loads and runs a program from diskette. It is RUN
“program”. You can use it in place of the LOAD “program” command. It will not
work with programs that must be loaded with the ENTER “program” command.

SETTING TELEVISION COLOR

The ATARI computer features full color graphics. If any of the programs you plan
to use or write will use this feature, you should adjust the color settings on your
television set or TV monitor for the correct balance. The colors will be about right if
you leave them unchanged from your normal television viewing. If you wish, you
may adjust the contrast, brightness, color, and tint controls of your television until
you get an acceptable picture.

USING GAME CONTROLLERS

The game controllers plug into the front of the ATARI 400/800 console (Figure
2-14). Instructions for your program should tell you which socket to use. If not, try
each socket in turn, starting with socket number 1 on the left.

FIGURE 2-14. Game controller jacks
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Knobs on the paddles rotate nearly full-circle. Some of the available rotation is
unused. Starting with the knob fully clockwise, only the first two-thirds or so of
rotation means anything. The last third produces no change.

The joysticks are fairly sturdy but can be damaged by overzealously leaning into
them over a period of time. They respond just as fast to gentle pressure as to hard
pressure. You will prolong their life appreciably by treating them with consideration.

USING THE 850 INTERFACE MODULE

If your system uses an 850 Interface Module, it also uses an 825 Printer or
something connected to one of the serial interface jacks. If you use the 850 Interface
Module just with the 825 Printer, you can turn it off when you are not printing. In
order to use equipment attached to a serial interface jack, the 850 Interface Module
must remain on all the time.

USING A PRINTER

Any of the printers need only be on when you actually print. Be careful, though. If
the printer is off at the wrong time, the program trying to use it may fail.

The 825 Printer has a switch labeled ONLINE/LOCAL. It must be in the “Online”
position to print. In the “Local” position you can use the REV/FWD switch to
manually move the paper up or down.

ADDING RAM TO THE ATARI 800 COMPUTER

Someday you may acquire a program that won’t run on your system because you
don’t have enough RAM. Youcanadd more RAM toan ATARI 800 computer, up
to a point. RAM comes in modules of different denominations. Atari has 8K and
16K modules; other sources have different sizes. As many as three modules plug in
under the top cover.

To remove the cover, first lift the hatch. Release the two latches (Figure 2-15),
then lift the whole cover up and forward (Figure 2-16).

To remove a RAM module, grasp it firmly at each end and pull straight up
(Figure 2-17). It may help to wiggle the module slightly as you pull.

To install a RAM module, place it in the empty socket nearest the front. Place
your thumbs on top of the module at each end. Press down with firm, even pressure.
You must fill the sockets from front to back. Do not leave empty sockets in the
middle or front positions. If you are using both 8K and 16K modules, put the 16K
modules in front.

To replace the cover, you must fit the two metal tabs at the back of the cover into
the matching holes in the ATARI 800 chassis. Slide the cover back and down until it
iseven with the ATARI 800 cabinet. Fasten the two latches (Figure 2-18) and close
the hatch.



36 A GUIDE TO ATARI 400/800 COMPUTERS

BASIC
COMPUTING

— .9 —~ o zz o !I L d

L Y N ]

FIGURE 2-16. Removing the ATARI 800 computer top cover
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FIGURE 2-18. Fastening the ATARI 800 computer top cover latches
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COPING WITH ERRORS

The ATARI computer is a marvelous piece of equipment, but it shares a problem
common to all computer systems. It lacks imagination. Every instruction you give it
must be exactly right or it will not work as you expected. The results of a mistake
can run the gamut from annoying to aggravating to devastating.

Error Messages

When you type something incorrectly and press RETURN, the ATARI computer
usually responds with a cryptic error message. Often the message gives you a clue as
to what you did wrong; sometimes, however, it does not. The general remedy is the
same in either case: retype the line. Often the message consists only of the word
ERROR and a number. You must look up the number to get an explanation of the
error. Appendix A contains a complete list of error numbers and explanations.

If the error message occurs while you are running a program, consult the program
instructions.

Correcting Typing Mistakes

As you type commands on the ATARI keyboard you are bound to make mistakes.
Some of the keys we described earlier make it easy to correct errors you notice on a
line before you press RETURN to end the line. They are the BACK S, < (CTRL-+),
— (CTRL-*), TAB, BREAK, and CLEAR (SHIFT-<) keys and key sequences.
+ The BACK s key backspaces the cursor and erases characters it passes over. Characters
are replaced by blank spaces.

+ The — key moves the cursor one space to the left on the current display line with-
out erasing the character it passes over.

+ The—key moves the cursor one space to the right on the current display line with-
out erasing the character it passes over.

+ The TAB key moves the cursor right to the next tab stop, without erasing any characters
it passes over.

+ The BREAK key cancels the line you are currently typing.
+ The CLEAR key clears the display screen and leaves the cursor in the upper left corner.

Let’s see how you might use these editing features. Suppose you want to type the
following command,

LOAD "DLiMusIc"
but just before you press RETURN you notice you've made a mistake.
LOAS "D1iMUSIC!

You have several choices. You can press BREAK to cancel the line and start all over
again. You can use the< key or the BACK S key to back up and correct the mistake.
Try correcting this error with the — key. Press and hold the CTRL and + keys. The
cursor races back to the start of the line. Take your finger off the + key when the
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cursor gets to the error. If you back up too far, use the — key to line up the cursor
over the offending S. Press the D key and presto! The line is correct. You can press
RETURN with the cursor where it is; there is no need to move the cursor to the end of
the line first.

Accidental BREAK

Sooner or later you will hit the BREAK key when you did not intend to. Some
programs are set up to ignore the BREAK key entirely. Those that are not should
have specific instructions about what to do if you accidentally press the BREAK key
while running that program. Be sure you know what to do before you start your
program. If you press BREAK while running a BASIC program you will be able to
restart the program from the beginning. This is small consolation during some
phases of accounting applications and the like, since running the program a second
time may not work.

When BREAK takes effect, the ATARI computer stops everything it was doing.
Control returns to the keyboard; you will see a message similar to the following:

STOFFED AT LINE 1003

What should you do? You can probably continue the program by typing the
CONT command. If that does not work, you are out of luck. You will have to restart
the program from the beginning. Before you blithely type RUN, make sure you
won’t ruin anything by running the program again. Check the program instructions.
Ask someone else who also uses the program. Call your dealer if you have to. The
solution may be complicated. Get specific instructions for your program.
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3
PROGRAMMING
IN BASIC

BASIC is a computer programming language. It consists of a set of statements and
commands. Each statement or command tells the computer to do something
specific and fairly simple. You command the computer to perform a complex task
by giving it instructions in terms of several BASIC statements. A program is simply
a collection of statements. The process of selecting and arranging the statements is
what programming is all about.

This chapter teaches you how to write your own BASIC programs onthe ATARI
computer. We could have you first memorize all the facts about each BASIC
statement, one by one. But you would probably give up.

Individual statements don’t mean much; it’s the way you combine them. A study
of individual BASIC statements quickly degenerates into learning a bunch of
seemingly arbitrary rules. That tells you nothing about programming or good
programming practice.

The rigorous statement definitions appear in Chapter 11. This chapter presents
BASIC statements in a logical sequence. You see each new statement in a working
environment, not an academic one. Look up the complete details and subtleties of
individual statements in Chapter 11 when you need to, but do not try to learn
programming there.

STARTING UP BASIC

There are at least three different versions of BASIC available on the ATARI
computer. This book covers only the standard version shipped with the ATARI400
and ATARI 800 computers. It resides in the ROM cartridge labeled “BASIC
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Computing Language,” part number CXL4002. Other versions of BASIC will be
similar to standard ATARI BASIC but will differ in details.

Installing the BASIC ROM Cartridge

The ATARI computer is quite versatile. Besides knowing BASIC, it can play
games, compose music, tutor, and more. If you wish to program it in standard
ATARI BASIC, the “BASIC Computing Language” ROM cartridge must be
installed. You will find complete instructions for installing the cartridge in Chapter
2 (Figure 2-1).

Turning On the Power

Chapter 2 also tells you the proper order in which to turn on the various system
components. The ATARI computer is definitely particular about that. The console
may not be able to communicate properly with the external components if you turn
them on in the wrong sequence. BASIC is ready to go when you see the message
READY displayed on the TV screen.

LEAVING BASIC

To get the ATARI computer out of BASIC, just remove the BASIC ROM car-
tridge. During the process, the computer turns itself off. This erases any BASIC
program you might have been using.

Another way to leave BASIC is to type the command BYE and press RETURN.
The computer goes into memo pad mode. Itisn’t very useful in this mode; it merely
displays whatever you type. Press the SYSTEM RESET key to get back into BASIC.

PRINTING CHARACTERS

When you first start BASIC, it is in immediate mode, also called direct or calculator
mode. In this mode, the computer responds immediately to any instruction you
issue it. Try typing in this example:

FRINT "LET SLEEFING DOGE LLIE"
Don’t forget to press the RETURN key after the last quotation mark. The computer
immediately displays this:

LET SLEEFING DOGS LIE

READY
E

The computer may instead display the message ERROR- followed by what you
typed in. This means it cannot understand your command. You probably mis-
spelled the word PRINT. If the computer displays the number 0 instead of any
message, it means you left out the first quotation mark. In either case, you can
simply type the instruction again, being more careful this time. Computers are
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extremely particular about spelling and punctuation. Even the slightest error can
cause the computer to balk, or even worse, to do the wrong thing.

A command like the one above instructs the computer to print everything
between the quotation marks onto the display screen.

There is a limit to the length of the message you can put between quotation marks.
The longest message can be wider than the display screen. This means a command
can occupy more than one display line. Long commands automatically wrap
around to the next lower line on the display screen. Type this, and press RETURN:

FRINT "UNDER NORMAL CIRCUMSTANCES, THE
MAN WOULD EE CONSIDERED CRAZY"

The computer responds with this:

UNDRER NORMAL CIRCUMSTANCES, THE MAN W0
ULD EE CONSIDERED CRAZY

READY
#;

ATARI BASIC allows 114 characters on a single command line. This is exactly
three display lines. As you approach the limit, the computer beeps. The limit
includes the PRINT command and punctuation. Anything you type past the limit is
ignored when you press the RETURN key to end the line.

PRINTING CALCULATIONS

You can use the ATARI computer in immediate mode as you would a calculator; it
responds directly with the answers to arithmetic calculations. Try the following
examples:

FRINT 4+6é Addition
10

READY Subtraction
FRINT S00-437
63

READY Multiplication
FRINT 100x23
2300

READY Division
FRINT 96/1%
8

READY Exponentiation
FRINT 322
B.999929988 Atari, Inc. is revising BASIC so that errors such as this will not occur
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READY Combination
FRINT 3%x4x10-800
~680

READY

&

The correct answers are on the line immediately following each of the commands.
Notice that you do not use quotation marks in these examples. Enclose a calculation
in quotation marks and watch what happens.

Numeric values can have a total of nine significant digits. Values with more than
nine digits are truncated (chopped off) to nine or fewer nonzero digits. The limit
applies to the total number of digits before and after the decimal point. The
following examples illustrate how the truncation works:

FRINT 12,34567896

12.3456789

READY

FRINT 12.34567894

1E.3456789

READY

FRINT 1234567895

1234567890

READY

#

If you try some of your own arithmetic calculations in immediate mode, you will
notice that the result is sometimes displayed using scientific notation.

FRINT 123456789123

L+ 23456789E+11

READY

B

If you do not understand scientific notation, stick to simple calculations for now.
We will talk more about scientific notation and numeric values later in this chapter.

Abbreviated PRINT Statement

ATARI BASIC allows you to abbreviate the PRINT statement with a question
mark (7). Here are some examples you can try:

PUTIME MARCHES ONY

TIME MARCHES ON

READY

PL3-46Xb

~263

READY
®
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ERROR MESSAGES

One message the ATARI computer will issue when it detects a situation it cannot
cope with was mentioned earlier in this chapter. It displays ERROR- followed by
the offending instruction. There is also a slightly different form of error message.
When the ATARI computer thinks it knows what kind of error occurred, it displays
a diagnostic error number. Consider division by 0:

?1/0

ERROR- 11
S

The official translation of error number 11 is “Floating point overflow/underflow
error.” In other words, dividing by 0 yields a value too large for the computer to
handle.

Gettingan error number helps. You still have to look up the number in Appendix
A for an interpretation, but at least you have some clue as to what went wrong.
Unfortunately, the computer’s diagnostic abilities are limited. One error number
can apply to several different situations, so do not expect a definitive analysis of
your error. The ATARI computer uses fewer than 60 error numbers to diagnose the
myriad of possible errors and combinations of errors.

EXTRA SPACES

Are you struggling with the question of where to put spaces in a line and where not
to? ATARI BASIC is somewhat sensitive on the subject. Your best bet is to mimic
the style we use in our examples. ATARI BASIC requires blank spaces in some
places. Generally, you should put a blank space wherever it tends to make the line
more readable. Use only one space, though. In a few instances, multiple blanks trip
up BASIC. There is one place where the use of blank spaces is entirely your choice:
inside PRINT statement quotation marks. If you come across a situation in which
you are not sure where to put spaces, go ahead and type the line. The worst that will
happen is that you will get an error message and will have to retype the line.

STATEMENTS, LINES, AND PROGRAMS

A program consists of one or more statements which provide the computer with an
exact and complete definition of the task it is to perform. If the task is short and
simple, the program can be short and simple as well. The immediate mode instruc-
tions we have experimented with so far are each small, simple programs. Each one
has just one statement — one instruction to the computer. These are trivial cases.
Most programs have 10, 100, 1000, or even more statements. Consider the following
statements:

FRINT "COWS MO0"

COWS MOD
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READY
FRINT "FOR FANCY EBELUE"
FOR FANCY ELUE

READY

FRINT "HOOF--E-NU"
HOOF - Ei-NU

READY

#

Each of these immediate mode programs prints a line of text on the display screen.
Each program has exactly one statement and exactly one line.

ATARI BASIC allows you to put more than one statement on a line. You
separate multiple statements on the same line with a colon. Compare the following
immediate mode program with the example above:

FRINT "COWS MOO"$FRINT "FOR FANCY ELUE
MEFRINT "HOOF ~E-NU"

COWS MOD

FOR FANCY BELUE

HOOF ~E~NU

READY
#

This three-statement, one-line program prints the same three lines of text as the
previous three single-statement programs.

Program, Logical, and Physical Lines

There is no specific limit to the number of statements on one program line.
Remember that a line cannot be longe