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Introduqtion

You finally ma.. - *he Jocision to buy a personal computer, you bring
home your new maciin=. and the first question your Tiends ask is
“What can it do?” Soon this question begins to annoy you, and you
too begin to wonder: “Have 1 just been taken in by a trend or do
1 truly have a machine that can do someiting useful?”

In my early years working with personal computers, | never veally
questioned their usefulness. 1 simply loved using and pro, ~amming
computers. | recall my first computer fondly, in spite of i pitiful
graphics, inadequate sound, and its mere 16,000 bytes of memory.
And yet, when I discovered how to use machine languag~ to make
the computer beep out a few notes of “The Yellow Rese of Texas,”
1 was ecstatic. But after writing my first few computer books, I begrn
to realize that the home computers being sold at thattime weren't
very useful for most people. The irony of that discovery was that I
had been preaching through my books how wonderfil computers
were for ordinary people.

The computer industry has come a long way since then, and today
1 no longer have to question the usefulness or value of personal
computers. The technology has progressed very quicklr, bringing to
the public such machines as the Apple 11®, the IBM® PC, and the
Macintosh™. These computers were major milestonesin the indus-
try, and each machine that was introduced had capabiliies that were
improvements over its predecessor. In particular, spnificant im-
provements were made in the areas of graphics, sound, speed, mem-
ory capacity, and mass storage capability.

Among these new computers, the Amiga™ from Commpdore-Amiga,
Inc,, stands out as one of the most powerful and exciting personal
computers in existence today. The more you know about computers,
the more astounded you are at all the Amiga is capatle of doing,
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What Are the Amiga’s
Capabilities? '
Marking another major milestone in the personal computer industry,

the Amiga features many powerful capabilities at a low cost. Among
the Amiga's capabilitics are

® High-resolution graphics with 4,096 available colers

¢ Sy and music generation in stereo with as inany as
fov “vow. <" (channels)

* FEasy operauu. with the mouse
e A full 512K of user memory

* A complete keyboard with cursas-control keys and a
nuineric keypad

® ‘The sophisticated and powerful 68000 Motorain
MiCroprocessor

Two oy the Amiga's strengths are particularly outstanding: graphics
and sound capabilities. Graphics are the pictures th.. «omputer can
produce on the screen, By using the Amiga’s graphics commands,
you can draw a variety of shapes and colors on the screen wth
surprising ease. The sounds you can produce with the Amiga can
be sound effects in a game or musical pieces. You can create music
using as many as four scparate instruments playing simultancously.
To program the computer to make graphics and sounds and to serve
other useful functions, you need to Jearn the fundamentals of three
computer languages: Amiga BASIC, TLC™ Logo, and C. The Amiga
Programming Guide concentrates on the Amiga's graphics and
sound capabilities, as well as on the computer languages you nced
to learn to use the Amiga.

What Does This Book Contain?

This book is organized so that you gradually learn about program-
ming as you work your way through each chapter. You nced niot
be an expert in computer programuning in order to icarn from this
book because it is a tutorial, not a reference guide. Through pro-
gramming examples and descriptions of keywords (specific words
in a computer Janguage that cause the computer to perform tasks),
you can leam, step-by-step, the fundamentals of programming. This
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knowledge will give you the basic foundation, from which you can
use your own imagination to build and create more pewerful pro-
grams. A brief overview of the martcrial presented in this book
follows. .

In Chapter 1, “Introducing the Amiga,” you will learn how to set
up the Amiga, use the. mouse and keyboard, and use theWorkhench
program,

Chapter 2 provides an introduction to the fundamental concepts of
programming in Amiga BASIC, the ianguage that come with your
computer. You will learn abost line mumbers, variable, and some
simple commands.

Chapter 3, “Advanced Amiga BASIC,” proviews explinaions of vari-
able arrays, program development, and other more advneced topics.
The material in this chapter will help you begin writing 1.:w e zo-
phisticated programs.

Because much of the Amiga’s power is in its graphics a@pability, all
of Chapter 4 is devoted to Amiga BASIC's graphics commands and
ways to use them.

You easily can produce sounds, tusic, and speech though Amiga
BASIC commands. In Chapter 5, “Sounds, Music, and {peech,” you
wiil learn how to use these commands in your own grograms.

Chapter 6 teaches you the basics of Logo. This language is popular
both for children and adults who are interested in agificial intel-
ligence. Even if you don't own a Logo software packge, you still
can profit from a Jook at how another programming lanyuage works.

C is a fast, powerful language that is popular among professional
programmers. Chapter 7, “Programming in C,” gives you a briefl
introduction to the language and cxplains what you will need to
use it -

Chapter 8, “Using AmigaDQS,” explains the disk opeating system
that is included with your Amiga’s software. AmigaDOScan help you
manage your computer's information efficiently.

To learn even more advanced commands for the disk ¢perating sys-
tenl, you can explore the commands and DOS program descriptions
presented in Chapter 9, “Advanced AmigaDOS.”

Finally, Chapter 10, “Amiga at Work and Play,” contain: information
that can help you make the Amiga a useful tool for your home or
office. This chapter also offers ideas for using your Amiga for en-
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tertainment. Once you understand all that the Amiga is capable of
doing, you will be able to answer confidently the question “What
can it do?” The power of the Amiga is immense, and after you have
finished reading this book, you will have the knowledge to begin
tapping that power.

Fg. 1.1. The Amipa.

Introducing the Amiga

The Amiga is one of today’s most sophisticated persoral computers
{or the home and for the small business (see fig. 1.1). This computer
featurcs unparalieled graphics, versatile sounds and nusic, easy-to-
use input and output devices, a fast microprocessor, and a libgary
of powerful sofiware. The combinatjon of these features, made pos-
sible by recent advances in high technology, make this computer an
excellent value.

Although the manual that comes with the Amiga srstem provides
general instructions for setting up the system, usng the Work-
bench®, and programming in Amiga BASIC, these itans—as well as



INTRODUCING THE AMIGA

6 AMIGA PROGRAMMING GUIDE

other topics——are covered in much more detail in this book. In this
chapter, you will leam how to set up the Amiga; how to use the
keyboard, the disks, and the mouse; and how to start running the
computer. :

setting Up the Amiga

O
Before setting up the computer, you must find a place to put it
Although this may seem to be a minor tepic, giving the location
some advance thought can prevent costi; ucc.ients and aching
backs. Some important requirements for the i.. “o of the com-
puter are the following:

1. The surface should be smooth and flat with plenty of
room for laying down such items as books, diskettes,
and program listings.

3]

The location should be near an electrical outlet so that
vie computer can be plugged in without the risk of
someone’s tripping over the cord and pulling out the
plug.

3. Your computer workstation should be equipped with a
comforuac!- chair, preferably an adjustable office chair
like you would use at a typewriter table. If you spend a
few hours at your computer sitting on the old dining
room chair, the ache in your back wilf tell you why an
appropriate chair is important for your workstation. A
comfortable office chair, which has adjustable height
and back support, puts minimum stress on your back.
Adjustable office chairs are available in most office
supply centers for less than $100.

4. 1f possible, your clectrical outlet should be equipped
with 2 surge protector, which you can purchase at
most computcr outlets. This device climinates the
changes in clectrical power that can cause loss of
information in the computer’s memory.

Components

Once you have designated an appropriate workstation, you can begin
to arrange the computer’s components and to make the necessary
hookups. The Amiga computer comes with the following
components:

Fig. 1.2, The back of the Amiga,

The main computer unit and power cord: The mair unit
contains all the hardware of the computer. The
microprocessor, memoery, input/output electronics, and the
rest of the actual computer are housed in this case.

The keyboard and cable: The Amiga keyboard resembles a
typewriter keyboard but has extra keys, such as the ntuerc
keypad, function keys, and other special keys,

The mouse: To move the computer’s pointer around the
screen, you use the mousc. By moving the pointer to
selections on the screen and pressing the left butten on the
mouse, you can sclect options and open programs zasily.

Three disks: Included with your Amiga system are three
disks: Kickstart®, which gets the computer running when
you first tur: it on; Workbench, the “home base” for getting
other programs up and running; and Amiga Extras, which
has the Amiga Tutor ard the Aniiga BASIC programming
tanguage.

Parallel Audio TV Modulator
Conneclor ~onnectors Cannector

trewy

8 ooy wwe . e o ormmeme @ o AT

Disk Drive Serial RGB NTSC
Connector Connector Connector Conneclor
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Hookups

When you have all your components out of their cartons, you can
begin sctting up the Amiga and making the necessary hookups. Fol-
low these instructions in the order given, and in a fesw minutes your
Amiga will be uzp and running. (Refer to fig. 1.2 for the locations
of the connectors.)

1. Place the main computer unit on the desk that you will
be using. Make sure that the slot for the disk drive is
facing you. Now take the cable for the keyboard (the
one that resembles a telephone cord) and plug the
straight end into the leftmost connector on the back of
the main computer unit.

2. Set whe keyboard (so that it faces you) in front of the
+miga and plug the free end of the keyboard cable into
the connector lecated on the extreme left side of the
back of the keyboard. The keyboard is now hooked up
to the Amiga, and you <an tuck the keyboard cord
undemeath the main computer unit, which has an
opening for the cadle to pass through.

If you want to tilt the keyboard, put down the legs on
the right and left sides underneath thie keyboard. When
you put these legs back up (so that the keyboard lies
flat), you can slip the keyboard completely underneath
the main computer unit for storage. This feature is
convenient if you need the extra space when the
computer is turned off.

3. Now take the monse and set it on the desk to the right
of the keyboard. (If you are left-handed, you can place
the mouse on the left side if you prefer.) Plug the end
of the mouse’s cord into the connector labeled “1” on
the right side of the main computer unit. Your mouse
is now attached and rcady to use.

When you start using the computer, you may discover
that the computer is sluggish and is not as responsive
1o the mouse as you would like. If the problem stems
from the computer not being sensitive to the mouse’s
movements, you can solve this problem casily; sce the
section titled “The Preferences Tool” later in this
chapter.

INTRODUCING THE AMIGA

If the surface that the mouse is on is smooth ard is
not providing good traction for the rubber ball within
the mouse, you may want to place the mouse o
something that gives better traction. A piece of
linoleum tile or the back of a clipboard often does

the job well If you want something fancier, you can
purchase a pad for the mouse, such as Mousepad

from Moustrak, Inc, of St. Helena, California
(707/963-8179). You can find these pads at jus about
anv well-stocked computer or software store.

. Next vou book up your video monitor. Becaus

different cunioa asers bave different monitors, ach type
of monitor will be examined scparately here.

The Amiga monitor from ComrmodoreAmiga, Inc, is a
liigh-resolution color mopitor that produces crisply and
clearly all the graphics and sounds of the Amigt. The
monitor is called an RGB monitor because it poduces
the red, green, and blue (R, G, and B) color i+ els
scparately before they are displayed collectively on the
monitor. This method results in a sharp pieoure with 2
wide range of colors.

To hook up the Amiga monitor, plug the smalkr end
of the video cable supplied with the monijtor iato the
connector on the back of the monitor, Plug the larger
end of the cable into the conncector labeled “RGB
connector” on the back of the main computer unit.

If you are using a composite (NISC) video manitor or
a television with an NISC connector, take a high-
quality phono cable (a shielded cable used wih stereo
cquipment and video games) and plug one end into
the round connector in the back of the main romputer
unit and the other end into the connector onthe
monitor or television. Be sure that the cable is not
coiled around or near the power cords and that the
cable is firmly inserted on both ends; otherwie, you
might get a poor picture.

Using a television for the Amiga is wasteful because a
TY can’t take advantage of the Amiga’s full poential.
However, if you do use a TV, use a phono calle the
same way you would with an NTSC monitor vith an
RF modulator and a TV switch box. The methods of
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connecting a television to a computer vary from TV to
TV, so check the instructions that come with the
modulator to find the proper procedure.

5. Now you arc ready to hring the Amiga 1o life. Plug the
six-sided plug on the power cable into the
corresponding connector on the back of the main
computer unit; then plug the other end into a three-
prong electrical outlet. To turn on your computer, flip
the switch on the left side of the main computer unit,

“~aned g a sterco to the Amiga is optional. If you do
50, he. ~vei, vou can enjoy the results of the programs
in Chapter .. in sterco sound. To hook up your stereo,
get two phono cables and, on the back of the main
computer unit, plug one ¢f *hem into the circufar
connector for the left stereo ciannel and plug the
other into the circular connector for the right sterco
channel (see fig. 1.2). Then take the other =nds of
cach cable and plug them into the correspus ding input
connectors of your stereo system.

Important Dos and Don’ts

Before you go any farther, stop and memorize the following three
rules for using your Amiga. Learn and live by these rules, or else
you will find yourself with a trashed disk or computer.

1f you bave just turned off your computer, wait five seconds before
turning it on again.

Never do a software reset when a disk—especially the Workbench
disk—is running.

A software reset, which you do by pressing the CTRL key and two
Amiga keys simultancously, is a sort of “panic button.” You use this
procedure to get out of any mess you may get into with the Amiga
(such as when the Amiga gets stuck in a routine). Pressing CIRL
and the two Armiga keys is fine as long as the disk drive isn't running.
If the disk drive is running, you could accidenially wipe out your
information and prograins.

Never remove a disk when the disk drive is running.

If your files are not closed and you remove the diskette, it will be
rendered useless. Therelore, whencver the disk drive is muning—the

disk drive’s light is on—never remove your diskette. (Another valu-
able caution {s not to insert a disk in any drive before a picture is
displayed.)

3

I'mention these three rules because they may not be obvious to the
new Amiga user, and perhaps not even to a computer veteran. |
wiped out my Workbench disk within half an hour after gerting my
Amiga, which greatly humbled this long-time computer user.

In addition to the three absolute rules for using your Amiga, you
should keep a few common sense riles in mind for the care of your
computer. In general, you shoulq iz=at your Amiga sytem like any
other high-quality home appliance, 7 ch us s fine stereo Keep drinks
and food away from the computer; dou « ~bject it to harsh blows
and direct sunlight; and keep it clean and properly naintained. If
you have any problem with your Amiga, don't try any repairs ynurself;
g0 back to your Amiga dealer or Amiga Service Center wind Ici saime-
one there open np the main computer unit to investigate the prou-
lem. If you open up the Amiga yourself, you will void the warranty.

Using Input and Output Devices

You can get information to and from the Amiga in manr ways. These
inciude: the keyboard, the disk drive, modems, printess, the movse,
and other peripherals. For now, examine the input ard output de-
vices that come with the base Amiga system.,

The Keyboard

Begin with the keyboard (see fig. 1.3). Most of the Amiga’s keyboard
is like an ordinary typewriter’s, complete with alpharumerics (Jet-
ters and numbers), punctuation symbols, and SHIFT cys. In addi-
tion, the Amiga has some extras that you should know dout in order
to make the most use of your computer:
Numeric keypad: When you are entering many numbers, the
numeric keypad is the fastest way to get data into the
computer. Once you have worked with the keypad for a
while, you will surprise yourself with just how fasi you can
enter numbers.

Function keys: The function keys do different things in
different programs. In a2 word-processing program, these
keys may be used for deleting words, moving piecss of a
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Function Keys
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document around, or saving and loading files. In a business
program, however, the function keys may be used for
adding columns of figures and doing mathematical
operations. The documcntation provided with the specific
software tells you what functions, if any, the function keys
serve.

Cursormovement keys: To move the blinking cursor (the
blinking box showing where you are working on the
screen), use these up-, down-, left-, and right-arrow keys. As
mentioned earlier, these keys also are used with the Amiga
keys and the SHIFT key to move the pointer around the
screen without using the mouse.

CAPS LOCK: If you want to type all capital letters, press this
key. The red LED built inside the key will light up. When
you want to go back to regular uppercase and lowercase
letters, press this key again, and the light will turn off.

Fig. 1.3. The keyboard.
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Other special keys: Like the function keys, a number of
other keys perform different tasks, depending on the
software running on the computer. These keys inclade the
CTRL (Control), ALT (Alternate), Amiga, and ENTIR keys.
Others special keys are ESC (Escape), which usually gets
you out of whatever function or program you are i1, and
BACKSPACE, which moves the cursor back one spice,
removing the character the cursor lands on.

The Disk Drive and Diskettes

One of the most important input/output devices < soul AUTHga is
the disk drive. The small 3 1/2-inch diskette that your aiiiea gses
holds more than 800,000 picces of information.

To help you avoid accidentally erasing an important fie or copying
ver data, the diskette comes with a protect ab. By shifting this tab,
you can protect or unprotect the diskette. If you don’t want the disk
drive to w.ite anything on a diskette, move the protect tab toward
the top of the diskette (so that you can see through tie small hole
in its upper right corner). If you don’t want the diskette to be write-
protected. close the hole by pushing the protect tab back down.

The diskette is delicate and should be handied carefully. Although
the diskette itself is scaled and protected from the outside envi-
ronment by its metal slide, you still should not subject the diskette
to heat, any kind of magnets (which include telephones, speakers,
and motors), or smoke. Also, be sure that you never toach the actual
diskette after moving the metal slide and exposing the plastic dis-
kette itself. Touching the diskette almost definitely will ruin it

The Mouse -

Another important input device is the mouse—a pointing device that
translates your movements into movements for the pointer on the
screen. The mouse works by detecting the movement of a rub-
ber ball inside the mouse; as the ball rolls in a cenain direction,
the mouse translates the direction into a change in the X- and y-
coordinates of the pointer on the screen.

To keep the mouse in good working order so that your computer
does not respond sluggishly, you need to give the mouse special
care. Every couple of weeks, you should go through the following
procedure:
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1. Turn the mouse upside down and slide the picce of
plastic holding the Dall inside the mouse.

2, Lift the piece of plastic off the mouse. -
3. Turn the mouse over and catch the ball.

Mcisten a cotton swab with alcohol or a window-
cleaning solution and clean the rollers inside the
mouse where the ball used to be.

5. Wipe off the rubber ball and renl. v iaside the
mouse; put the plastic cover back .

Running the Amiga

When your Amiga is first turned on, you should see a graphics picture
of a hand holding a disk called Kickstart. This picture is your signal
to o 't the Kickstart disk in the drive. Insert the Kickstart disk with

the .v.ctal slide facing forward and the label facing np. (This is the
way you insert all disks.)

Aits you insert the disk, the Amiga reads from the Kickstart disk.
The disk drive light stays on as long as the program is rcading. In
a few seconds, anuther hand appears on the screen; this hand is
holding a Workbench disk (sce fig. 1.4). Make sure that the drive
light is off and then eject the Kickstart disk by pressing the button
on the front of the disk drive. Insert the Workbench disk. In a few
moments, the screen displays a title bar and a Workhench disk icon.
(An icon is a picture representing a program or some other disk or
file.)

Now work with the mouse for a few mornents to get familiar with
its operation. The mouse is your key to easy control of the Work-
bench features. Try moving the mouse around on a flat surface, and
watch how the arrow on the screen moves relative to your move-
ments. When you move the mouse away from yori, the pointer arrow
moves up the screen; when you move the mouse around in a circular
motion, the arrow moves in the same way. The arrow will not go
beyond the boundaries of the screen. If you need to move the arrow
farther than the space on your desk allows, simply lift the mouse
up and move it over. For instance, if you want to move the arrow
to the extreme left, but your keyboard prevents you from moving
the mouse any farther to the left, you simply lift the mouse up and
set it down as far to the right as you can. You then have room to
go to the left again. After you have worked with the mouse for a
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Fig. 1.4, Icon telling you to
insert the Workbench disk.

while, the movements will become natural, and you will wonder
how computer owners ¢v=r managed without a mouse.

You use the buttons on the mouse to sclect items. You wmost always
will be using the left button. Assume a2t you want to select an icon
from the Workbench disk. Using the mouse, you move the arrow
to the Workbench icon and click the left mouse button. This action
inverts the icon and tells the computer you have seleced that icon.
However, nothing happens until you opernr the icon. To open the
icon, you press the left mouse button twice without pausing between
clicks (double<lick). The Workbench disk icon then explodes into
a window where you can sce a directory of ai} the files on that disk.

Go ahead and use the mouse to point to the Workbench disk icon.
The pointer must be pointing to some specific part of the disk icon,
not just in jts general dircction. Once you have positioned the
pointer on the icon, double-click the left mouse button and watch
as the window forms out of the exploding icon.

Another use of the left mouse button is to drag an icon. As the term
suggests, drapging an icon means that you pull it a-ound on the
screen. For example, if you have a file you want to put in the trash,
you move the arrow to the file’s icon, hold down the left mouse
button, and move the mouse to drag that icon to the Trashcan. The
file then is disposed of. Try moving the icons that arc in the window.
Don’t move the icons outside of the window, and don’t put any of



16 _ AMIGA PROGRAMMING GUIDE

them on top of the Trashcan (or they might get destroyed acci-
dentally). Just move the icons around a bit until you sce how the
dragging process works.

Using certain keys on the keyboard, you can actomplish many tasks
without using the mouse. (You may want to do this, for instance,
if your mouse is broken.) Notice the red 4 Amiga keys to the right
and left of the space bar on the keyboard. To move the pointer,
press cither Amiga key with one of the cursor-movement keys (the
keys with up, down, leit, and right arrows). To select an icon, vou
position the pointer on the icon and press the left Amiga xoy with
the left ALT key. To open a file, you hold down the left AI™ key
and quickly press the left Amiga key twice. To speed up the move
ment of the pointer, you can hold down the SHIFT key while you
use the Amiga and cursor-movement keys.

The Menw Bar

Select the icon for the Workbench disk and press the right mouse
button. Now notice the Menu Bar that appears on the top of the
screen. On the Mernn Bar are the words Uorkbench, Disk, and Spe-
cial. These menu titles are positioned over three invisible menus.
You can make these menus vizible by holding down the right button
on the mouse while pointing to a2 menu title (sce fig. 1.5).

Fg. 1.5, The Workbench window
with a pulldoum nenu selected.
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When you pull down the Workbench menu, you sce the following
choices:

Open Opens the icon sclected ¢
Closc Closes the file or disk you are working with

Duplicate ~ Makes a copy of a disk

Rename Changes the name of the icon or disk

Info Gives you information regarding the curent
disk or program

Dis, ~r Throws away the icon you have sclected

Because having Lackup copies of your disks is so important, the
Duplicate command deserves special attention. As I mentioned car-
lier in this chapter, 1 once accidentally destroyed my Workbench
disk. If 1 had made a backup of Workbench, 1 would not have had
any problem; instead, I had to make a trip to the dealer to get another
copy of the disk. 1n any situation, you should have your own backup
copy of a disk.

Wiien you choose Duplicate, the computer tells you when and how
often to swap the disks in order to finish the copy. The computer
guides you through the entire copying process by instmcting you
which disk to insert or ¢ject at any one time. (If you are i2vtunare
enough to have a two disk drive system, you do not need to worry
about swapping disks in and out of the drive. You simply drag the
file's icon to the sccond disk drive icon and follow the menus. )

The menu under Disk offers the following options:

Empty Trash Permanently gets rid of the unwanted fles you
have put into the Trashcan. The Trashcan icon
must be sclected with the mouse before this
command will work.

Initialize Formats a new disk or crases an old one
completely. Be careful when you choose this
option; if you go through with this selection,
you will erase all the data on the disk in the
drive.

Under Special, you have these menu options:

Clean Up Neatly arranges the icons in a window
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window around to different parts of the screen. In the
middie of the Drag Bar is the Disk Identifier, which tells
you the name of the diskette. .

Sizing Gadget: At the lower right corner of the window is
the Sizing Gadget, which lets you shrink or expand the
window. Point to the Sizing Gadget, hold down the left
mouse button, and move the mouse. The size of the
window chang:s on your screen. You can make the window
wide and suct~ tell and thin, or very big.

Disk Gauge: «... “he I»ft side of the window is a “fucl
mcter” for each diske:i= The Disk Gange indicates how full
the diskette is. When the Disk Gauge shows that your
diskette is nearly full, you should bepin using another
diskette in order to ensure that you have plenty of room to
work with.

Scroll Arrows: In the corners of the window are arrows
pointing left, right, up, and down. You can move the
contents of the window around by pointing to an arrow and
holding aown the left mouse button. If) for example, vou
can't sce all the files in a window because they stretch
beyond its boundaries, you can point to the appropriate
arrow (corresponding to the direction you want the
contents of the window to move) and hold down the left
mousc button.

Back and Front Gadgets: Windows often overlap one
another. If you want the current window to be in front of
another window, move the pointer to the Front Gadget,
located in the upper right comer of the current window,
and click the left mouse button. If you want the current
window to hide behind another window, select the Back
Gadget box just to the Jeft of the Front Gadget box.

You will sometimes sce on the window a puffy icon filled with Zs.
This icon indicates that your Arniga is busy with an operation and
can't be interrupted. When the computer is ready to respond to
your comrnands again, the snoring icon changes back to a regular
pointer.
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Fig. 1.7. Workbench's
nudititasking capability in action.

Manipulating Windows

To make sure that you have a good understanding of \ﬁnjc;ws, use
the mouse to open the drawer called Demos. Then oper all three
program icons in the Demos window: Dotty Window, Boxer Win-
dow, and Lines Window. The Dotty Window draws randomly col-
ored dots jnside the window; the Boxer Window draws randomly
colored boxes inside the window; and the Lines Window draws
random lines bouncing around the window, The functions of all
three windows go on simultancously (sez Jg. 1.7), which demon-
strates the important concept of multitaski*~ the ccmputer’s ca-
pability to carry on more than one function at a w.os Maltitasking
is possible on the Amiga because of an advanced coprocessor chip,
which is important to you in only one respect: you can get several
things done at once. For instance, you can receive a program over
the telephone line, work on a spreadsheet, and print a letter all at
oace,
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Go ahead and experiment with these three windows. Move them
around, expand them, overlap them, and do whatever ebe you think
would be fun and would help you learn more about the functions
of windows. Once you have finished experimenting, close the three
program windows one at a time.



22 AMIGA PROGRAMMING GUIDE

Transferring Files

When you have more than one window on the screen, you can
transfer files from one window (which might represent a disk or
drawer) to another. For instance, if you are working with 2 single
disk drive system, and you want to copy the program POLYSCOPE
from one disk to another, you simply drag the POLYSCOPE icon
from one disk window to the other disk window. The computer
then gives you instructions that tell you what disk to insert at what
time in order to copy the POLY.ZMPE file to another disk. Keep in
mind that when yon copy the progmam, MLYSCOPE still will be on
the first disk as well as on the seconw

You can manipulate more than one icon at a titse also. For example,
to open three drawers, you simply lold down the SHIFT Yy and
double-click the mouse button on each drawer. All three icons are
selected and act as one whicen you perform the next function.

The Workbench Tools

In the Workbench window are thiree icon tools that you can usc
sight now. These are the Clock tool, the Notepad tool, and the Pref-
crenes el

The Clock Tool

Afier you have closed the Demos window so that no more windows
are open on the screen (except the one for the Workbench disk
itself), use the mousc to point to the Clock tool and then double-
click the left mouse button. A large analog clock will appear on the
screen. You can display this clock in digital or analog and 12- or
24-hour mode, and you can even set the alarm. Choose the options
vou want from the Menu Bar by clicking the right mouse button.
Just as windows can be displayed or moved, you can display or move
this clock at any time.

The Notepad Tool

In the Utilities drawer is the Notepad tool, which you can use to
store short notes and documents. Open the Utilities drawer; then
open the Notepad tool by double-clicking it. You can begin typing
right away, and your words will appear on the Notepad. You can
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go forward a page by clicking the small triangle at the lower left
corner of the paper, and you can move back to the preceding page
by clicking the triangle at the upper right comer of the paper. By
using the right mouse button, you will discover a wide variety of
Notepad menu options.

The first of the Notepad menu options is Project. Here Is a list of
the Project Menu Bar options and their functions:

New Starts 2 new document

Open Loads a document from the disk into memuory,

Save Saves the current document under its present
file name

Save As Saves the current document under a file name

that you supply

Print rrints the document with the current
settinig—-cither high quality or rough dmft

Print As Prints the document as you specify—either
high-quality or rough-draft

Quit Gets oun of the Notepad tool

Another option of the Notepad is Fihit. Under the Edit Menu Bar arc
these options:

Undo Undoes your last operation

Cut Cuts out a block of text from the document

Copy Copices a block of text from the document

Paste Puts the block of text at the current carsor
location B

Erase Erases the block of text

From the Notecpad's Font Menu Bar, you can select a number of fonts
and point sizes. The Amiga software designers chose to name the
fonts after precious gems, including Topaz, Ruby, Dianond, Opal,
Emerald, Garnet, and Sapphire. All these fonts are a your dis-
posal—most of them with different sizes too.

From the Notepad's Style Menu Bar, you can change the style of the
text you are typing by choosing Plain, Italic, Bold, or Underline. You
can select any combination of these last three options Instead of
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using the mouse, you can change the style of the text by pressing
thc Amiga key along with the P, I, B, or U keys.

The last option on the Notepad tool is Format, You can usc selections
from the Format Mcnu Bar to change the color of the pen or “paper”
on the screen.

The Preferences Tool

Changing the time on the clock, along with altering - variety of other
characteristics of the Amiga, is accomplished with the Foctezences
tool. Double-click Preferences. The screen will fill up wiw: “be Feef-
erences options, which are controlled through the mouse (sce Sg
1.8). If you want to change a setting, place the pointer over the
number of the function you want to change and click the mouse.
Ciickhug the mouse on the up or down arrow next to the number
increases or decreases the setting. Another way to change charac-
teristics estay!’shed by the Preferences tool is to point toward an
arrow and move the arrow.
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Under Prcferences, you can control the following functions:

Date and Time: To change the date or time, click the
mousc at the number you want to change and use the up

Fig. 1.8. The Preferences window.
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and down arrows to adjust the value. The date is setin
month/day/year format, and the time is in 24-hour
hours:minutes format. Adjusting the time here also changes
the time that the Clock tool displays.-

Key Repeat Delay: The Amiga has a’ repeating key function,
which means that if you hold down a key, the function of
that key will soon begin to repecat The delay between when
you press the key and when the function starts repesting is
established by the Key Repeat Delay box. If you want a
‘onger delay, drag the arrow to the right with the mousg; if
vau mant a shorter delay, drag the arrow 10 the left.

Key Re. o7t Speed: The speed at which the keys repeat is
determined here. Drag the arrow right to make the xeys
repcat more quickly and drag the arrow left to make the
keys repeat more clowly.

Mouse Speed: You can sclect 1, 2, or 4 here; the larger the
number, the less distance the pointer w.il move across the
screen relative to how much you move he mouse.

Double-Click Delay: When you double-click the left mouse
button, the computer waits only a certain amount of time
between the first and second clicks. If you talk~ ton long,
the Amiga interprets your actions as two separate clicks and
not as a double-click. To increase the time that the Amiga
allows between clicks, move the arrow in this rectangle
down. To decrease the time, drag the arrow up.

Baud Rate: Baud, which means “bits per second,” refers to
the speed of the serial port; this term is used (in this case)
to describe how fast a computer can send information over
a telcphone line to another computer. If you have a modem
with your Amiga, you can adjust the baud rate up or down
by clicking the up and down arrows next to the Baud Rate
selection on the screen. If you don’t have a modem you
will not need to use this option of Preferences.

Text Size: You can choose to have cither 60 or 80
characters per line displayed on the screen. If you ire using
a high-quality RGB monitor, choose 80 because the screen
is capable of displaying 80 characters per line. If you arc
using a TV, choose 60 to make sure that the characters arc
displayed as clearly as they can be.
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CLI: This option is an acronym for Command Line Interface,
which offers you another way to manipulate files on your
computer. Select ON if you want the CLI icon to appear in
the System drawer so you can use the CLI fater. This disk
operating system for the Amiga is explored in Chapters 8
and 9; you needn’t be concerned with it now.

Workbench Colors: You can change the Workbench’s red,
green, and blue levels by dragging the appropriate arrows
left 0 1. bt ‘The Workbench itself uses four colors, and
these cu' "~ at.- Jdisplayed to the left of the words Reset
Colors. Click .. uoe of these colors in order to modify the
level of red, green, v biue that the color has, and then use
the arrows to adjust the color to your liking. If you prefer
different colors, this is the section ¢f Preferences that you
use to make the adjustments. If you decid- that you would
rather go back to the colors you were using, =clect the
Reset Colors box.

Display Centering: In the center of the Preferences window
is a box, and near the middle of the box is a symbol that
resembles a comer mark With this symbol, you cun change
the position of what is being displayed. If your monitor or
television is cropping off some of the display, you can use
this tool to make the needed adjustment. Move the pointer
to the symbol and hold down the left mouse hutton as you
drag the screen to a better position.

Printers: Choosing this part of the Preferences window
brings an cntirely new window onto the screen (sce fig.
1.9). With this window you can tell the computer what
kind of printer you arc using; what kind of paper you want
to use; whether the print should be letter-quality or dot-
matrix; what the pitch, space, left and right margins, and
paper size are; whether you will be printing grapbics; and
what kind of printer port you are using.

Edit Pointer: If you want to change the appearance of your
pointer, you can sclect this option and create your own
pointer. The Amiga will show you how to create a new
pointer by using the mouse and any of the four available
colors.

When you are satisfied with the choices you have made in Prefer-
ences, you can select Save to put those choices on the disk If your
choices are temporary, choose Use; the computer will use your
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¥g. 1.9. The printer-selecilon
windouw.
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choices until it is turned off, at wirich time the Amiga will “re-
member” only the most recent preferences stored on tke disk drive.
If you decide that you want everything set back the way it was when
you bought rour Amiga, choose Reset All. If you want © save to the
disk the options you last specified, select Last Saved. ('These options
are located in the upper left corner of the Preferences window.)
Finally, if you decide not to save the settings you have diosen, select
Cancel. Any of these selections will return you to the Workbench.
You should spend some time experimenting with the Preferences.
You always can resct them to their original positions.

One interesting feature you should note about working with win-
dows and desktops is that entire screen displays may-he moved just
as casily as windows. Right now, move the pointer upto the top of
the screen to the words Ami galorkbench. Hold down tie left mouse
button and drag the screen down as far as you like. You can move
the screen up the same way. When you have several screens in op-
eration, you can shift them up and down in order to vork with the
one you want. Morcover, each screen has a Front Gadget and Back
Gadget (in the upper right corner), so you can overlap screens just
as you do windows. Finally, notice that the Amiga wil also tell vou
(at the top of the screen) how many bytes of memony you have Jeft
to use.
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Ready for Programming

Now that you have set up your computer and you have experimented
with using the Workbench desktop and its windows, you are ready
to undertake some programming. Although you may not have all the
languages discussed in this book, you definitely have Amiga BASIC
because it comes with your computer. To do the programming dis-
cussed in Chapters 6 and 7, you will have to purchase the other
languages used. However, even if you don't have all the languages,
you will find reading those chapters worthwhile. Throughout the
chapters in this book, you will ex}, e many different ways to usc
the potential of the Amiga.

‘ 2;

Programming in
Amiga BASIC

Amiga BASIC, the Amiga's version of BASIC, is one of the easiest
languages to use with th.> Amiga. BASIC (the acronym for Beginner's
All-purpose Symbolic In-tiuction Code) always has ben the most
popular microcomputer language for beginning and iatermediate
users. Although BASIC is not the fastest fanguage availabg, it is pow-
erful and easy to learn. Amiga BASIC is essentially the BASIC language
with some enhancements. Besidles being one of the best and most
advanced versions of BASIC available, Amiga BASIC is eagy to master.
Because the words of the language are so much like English, you
should be writing simple programs within half an hour. This chapter
helps you learn the Amiga BASIC language through thestep-by-step
creation of short sample programs that demonstrate wiat different
keywords do.

Two methods are available to tell the Amiga what to do when you
are using Amiga BASIC. You can type commands from the keyboard
Or you can create a program.

To use the language in either way, you first double-click the Amiga
BASIC icon. You will see two windows: OQutput and List The Quiput
window displays the results of your programs. You alsouse the Out-
put window to cnter commands directly (for example, PRINT
"HELLO™). The List window, on the other hand, is where you type
or edit 2 program. You can open either window by moving the
mouse pointer to that window and clicking the mous: button.

At the top of the Amiga BASIC screen is the Menu Bx, which pro-
vides a varicty of options. You can do such tasks as suspend a pro-
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PROGRAMMING IN AMIGA BASIC 3l

gram, stop a program, or alter the contents of the program lines.
The items under the Menu Bar are generally self-explanatory, and
you can display any menu by moving the pointer to the Menu Bar
and pressing the right mouse button.

To edit a program, you open the List window, move the mouse
pointer to the part of the program you want to edit, and click the
left mouse button. You can use the cursor keys to move arbund,
the BACKSPACE key to delete characters, and the other keys to add
characters to a program line (sce Chapter 3 fcr more information
about editing programs). As always, input from "= keyt~ard should
be followed by pressing the RETURN key. To use a p. ~eras type
the RUN comumand from the Output window.

As mentioned, you bave two ways to give instructions in Amiga BA-
G, The first way is from the Output window. You type a command
from the keyboard, which the Amiga executes immediately. For ex-
ample, if ;ou want the Amiga to tell you what 3 times 5 is, you can
type

PRINT 2% 5

When you press thie RETURN key, the monitor immediately displays

15
Ok

When you give the computer a direct command, the computer re-
sponds immediately to that command.

The second way to get the Amiga to respond to Amiga BASIC is by
a program, which you create in the List window. A program is an
ordered set of instructions for the computer. You tell the Amiga in
what order to execute these instructions by means of nuimbered
program lines. When you are typing an Amiga BASIC program, you
give a number to each line of instructions. These numbers tell the
computer the order in which you want those instructions to be
executed. The numbers you use or the order you type them doesn’t
matier because the Amiga puts the lines in correct numerical order
for you. )

Creating Programs

To gain an understanding of programming, you should create all the
programs given 2s examples throughout this book This will make
the learning process easier and more fun. Don’t be concerned if you

don’t know what all the statements do yct; you will learn all about

them in this chapter and the next.
\

Enter the short program that follows. Because Amiga BASIC treats
uppercase and lowercase letters the same, you do not nzed tc be
concerned about them as you type the lines. Every time you get o
the end of a line of commands, press the RETURN key o tell the
Amiga that you have finished entering that line. Be sure to type the
lines exactly as shown here.

19LETA=5%3

5 R THIS IS A VERY STMPLE PROGRAM

4o TINT "THEUALUEOF A IS ™; A; “AND THE UALLE OF B
IS "B". 50 CHFOR ADUANCED MATHEMATICS.
20LETB=2+5

59 END

When you finish entering this hitle program, you can diplay it on
the screen. To do so, issue the LIST command and press RETURN.
On your screen, you will see the follovnng:

LIST

5 REM THIS 1S A VERY SIMPLE PROGRA

16LETA=5#=3

20LETB=2+5

4B PRINT "THEVALUEDF A IS ™; A; "AND THE VALUEOF B IS
"B". S0 MUCH FOR ADUANCED MATHEMATIES. "

58 END

Ok

Notice that the program lines are now in numerical order but oth-
erwise appear exactly the way you typed them. If you use the RUN
command 10 start this program's execution, you will sce the fol-
lowing lines on the computer screen: -

RUN

THE UALUE BF A 1S 15 AND THE UALUE 0F B 1S 7. S0 MUCH FOR
ADVANCED MATHEMATICS.

Ok
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Line Numbers

The foliowing are the only rules you have to observe about line
numbers:

1. Make sure that the numbers are in the order you want
the lines to be.

2. Don'’t use negative numbers or numbers higher than
65529.

3. Don’t use decimals in line numbers; for example, you
can’t have a line number 10.5433.

When ycu are using line numbers, make sure that the intervals be-
tween the ombers are large enough so that you can insert more
program lines if you want to. Begin your program with line numbers
like 10, 20, 30, and so nn, instead of 1, 2, 3. This practice will make
it easier to add to the prozrum later.

Line numbers have another purpose besides just getting a program
in order. They are used us references for the rest of the program.
As the preceding short prugram stands, the computer will simply
do what it is told to do in lines 5. 10, 20, 40, and 50. However,
you can make a program “jump” to a 3:fferent part of itself instead
of processing straight through to the end and gnitting,

Before you explore how a program “jumps,” you nced to get rid of
the program you were working on. To clear the program from your
screen, type NEW and press RETURN.

Now 1ype this next short program. Remember to type these lines
exactly as they appear and to press the RETURN key after each line
you enter.

16 REMHere is a program that uses a (G0TO command

26 PRINT "Good day. Iamthe Anlga personal computer.”
3BC=C+1

4@ PRINT "I have said that"C"times already today!"

50 G070 2¢

If you make a mistake while typing, just press the BACKSPACE key
as often as necessary to erase your mistake. If you press RETURN
after typing a program line and the computer tells you that you have
made 2 mistake, examine the line carefully to find your mistake and
type the whole line again. You will learn an easier way to correct
mistakes later, but for now make the correction by typing the line
again.
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Infinite Loops

As you may have guessed, the GOTO 20 in line 50 tells the Amiga
to go back to line 20. In fact, as the program runs, it will keep
coming to line 50, which tells the program to go buck to line 20.
This is called an infinite loop because the program wil keep running
as long as the Amiga is working properly. The computer has no
reason to stop the program. Here’s what happens when you execute
the program:

RUN ' (RETURN)

Good day. I am the..s!7a pursonal computer.

[ have said that 1 times aiioady today!

Good day. I amthe Anlga personal computer.

1 have said that Z times already today!

Good day. I am the Amiga personal computer.

I have said that 3 times already today!

Good day. 1am the fimiga personal computer.

I have sald that 4 times already today!

The computer will continue being friendly and complining about
how many times it has had to say “Good day” to everyone. This
program uses some simple commands, which you now will explcre
one line at a line. Before you continue, however, press the CTRL
and C keys at the same time; this action will stop the program.
CIRL-C is uscd to “break™ any Amiga BASIC progran's exccution.

The first part of the program, line 10, is 2 REM staement:
1B REMHere is aprogram that uses a GOTO command

REM is a short way of saying REMARK. You use REMto make a notc
or remark to yourself in the program. The computer ignores anything
following the word REM in that program line. You &ven can type

18 Remarkable program, isn"t it? Thank you vary much.

The computer will ignore this entire line because it begins with the
three letters Remr. However, you must follow REM with a blank space
so that the computer can recognize REM as a separate keyword. Use
REM to make notes to yourself in the program so that you can better
understand what certain parts of the program do. This practice also
will help you find programming errors easily,
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The PRINT Command

Line 20 contains the PRINT command followed by the words that
the program prints out:

28 PRINT "Good day. 1 am the Amiga personal computer. "

The PRINT command prints on the screen (displays) whatever
comes after the command. Here are some sample PRINT statements
anc u. ~esulting output:

PRINT *ro* 0"
HELLO

PRINT "The sum of 242 is"; 2+2
The sumof 2+2 is 4

PRINT 18
18

PRINTS+7
12

PRINT S = 1006 "is a pretty big numbar. ”
o990 isapretty big number.

You should notice three characteristics of PRINT:
1. PRINT can display both words and numbcrs.

2. PRINT displays whatever is enclosed in double
quotation marks () exactly as the material is entered.

3. If numbers are outside the quotation marks, PRINT
displays the mathematical result.

You have 1o be carefu] with quotation marks because the computer
doesa’'t have different symbols for opening and closing quotation
marks. The rule is that the first quotation mark means open, the
second quotation mark means close, the third quotation mark means
open, the fourth quotation mark means close, and so on. What is
not enclosed between opening and closing quotation marks is out-
side the quotation marks and therefore is regarded as 2 mathematical
statement of some sort (which can include variables).

You also should keep in mind that you can use a semicolon (;) at
the end of a PRINT statement. Normally, the PRINT statement prints

cach statement on a separate line. If you don't want he computer
to skip to the next line, put a semicolon at the end of the entire
PRINT statement.

Using Variables

In the Amiga BASIC linguage, you can assign values to variables,
which are symbols made up of letters and numbers. As in algebra,
you can let something represent « avniber, and tha “something™
can hold the value of the number <> =n if be number changes. For
instance, you can let the variable A equas e number 10 by typing
the following:

A=18

Watch the results of the following two PRINT statenents after you
have assigned the variable A a value of 10:

PRINT "A"
i}

PRINT A
10

In the first PRINT statcment, the computer did ex:ctly what you
told it to do: to print the letter A. Because the letiel was enclosed
in quotation marks, it was treated as a string and was therefore
displayed exactly as cntered. (A string is simply a scries of once or
more characters.) In the second PRINT statement, yoa told the com-
puter to PRINT A (without quotation marks), and tie letter A was
interpreted as a variable. The computer therefore diplayed the pre-
sent value of the variable A, which is 10.

As mentioned carlier, the values of variables can diange. Look at
the third line of this short program:

3PC=C+1

This line tells the computer to “make the variable € equal to itself
plus 1.” Every time line 30 is executed, the value ol C increases by
1. The statement makes no sense algebraically; in algebra, C always
equals C. With computer programming, however, yeu can bend the
rules. By making C equal to itself plus 1, you can dhange the value
of the varizble.
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The following PRINT statement combines words with a variable:
46 PRINT "] have said that"C"times already today!”

The PRINT statement is followed by the words I have said that in
quotation marks. The next part of the statement, the varable C, is
not enclosed in quotation marks. C is treated as a variable, and its
value is displayed between the first set of words and the second set
of words. The second set of words—times already today!—is
within quotation marks and therefore will be displayed exactly as
it appears.

Finally, consider the line
33 GOTO 28

This command sends the program directly back o 'ine 20. Get rid
of this line by typing the line number and pressing RTTUAN:

50 (RETURN)

Line 50 is gone now. Type a new line 40. By wyping line 40 again,
you erase the old lin= 40 and replace jt with the new one. This fact
is important to remember when programming because you don't
want to wipe out program lines accidentally by using the same line
number twice. The new line is

4B PRINT "1 have said that"C"times already today!": GOTO 20

When you RUN this program, you will discover that it does exactly
the same thing as the old one. You attached to the end of line 40
the command that used to be on line 50. Note the coton (:) scp-
arating the original line 40 statement and the GOTO 20 statement.
You can have many different commands on the same program line,
as long as they are scparated by colons.

Number. in Amiga BASIC

At this point, you should take a few minutes to lcarn the rules for
using numbers in Amjga BASIC. Although you can’t use decimals
(such as 0.653 and 0.1) in program lines, you certainly can usc
decimals in Amiga BASIC. You also ean use ncgative numbers, sig-
nified by the minus sign (-) in front of the number. One impottant
restriction is not to use commas in numbers. In the English language,
the number one thousand often is expressed as 1,000. If you typed
A = 1,000 into the Amiga, however, you would get an error message

(59
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because commas never should be used in numbers Instcad you
would type

A=1008

1

When you are assigning numbers to variables, three dificrent kinds
of variables are available. These are the integer variatle, the single-
precision variable, and the double-precision variable.

An integer variable, denoted by the percentage sign (%), holds any
number from -2,147,483,647 t0 2,147,483,648. This tpe of variable
will not retain a decimal value; instead, an integer viiizhle rounds
off a decimal to the next higher number. Therefore, a: "~regur vari-
able that is assigned the value 16.93 would cqual 17 Exany,!os of
integer vadables are A%, Y1%, RR%, IV%, YCH%, anc BC%.

A singleprecision variable, denoted by an exclamaticn point (1), is
tiie kind of variable used if you specify otherwise, I other words,
the default variable is single precision. Because the cemputer traats
a variable as rirgle precision anyway, you do not nced to put the
cxclamation point at the end of the variable unless yos want to. The
variables A, Y, T1, Ul, WOW!, GWHIZ!, Hi, and LOIZ! are all single-
precision variables. These variables can support very large numbers
(both positive and ncgative) whether they have fradional parts or
not.

If 2 number is very large, the computer uses sciertific notation,
which shows a number multiplied by a power of 1¢ Suppose that
tae value of a single-precision variable is

At =3.235325e + 18

The exponent is e + 10. The value of this number is 2235325 times
10 raised to the 10th power (which is a pretty big number ). Single-
precision variables can support exponcents of -38 tg +38.

For extremely Jarge numbers, the Amiga has doubleprecision vari-
ables, denoted by the pound sign (#). When used with mantisszs,
double-precision variables—such as RR#, PG#, and TITK# —can sup-
port numbers from 103% to 10*37. One way you cas tell when you
are dealing with a number so large that the computer denotes the
number as double precision is that the exponent basa d in it. There-
fore, mantissas such as d + 15 and d + 07 arc used instead of ¢ +
10, as in single-precision variables.
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Math it Amiga BASIC

You can perform math eperations with variables and numbers com-
bined in any way you wzn. The only requirement is that you have
an operator (such as a plus sign or a muliplication symbol) between
the variablzs and nurabers. Table 2.1 shows the different types of
operators that Amigza BASIC supports.

Table 2.1
Mathematical Operatorsin A -2 sy %
Operator  Operation Results
+ Addition Adds elements (examples:

PRINT 5+ 7 results in 12, A= 5:
PRINT A + A results in 10)

- Subtraction Subtracts the latter expression
from the former (examples: B =
7 - 20 results in the variable B
beiag equal to -13; NN = 20
PTINT 10+ 20 - NNresultsin a
value of 10)

» Multiplication Muitiplies the first number by
the second (examples: PRINT
50 » 10 results in 500; H1 =23 %
2: PRINT H1 % 3 results in 138)

/ Division Divides the latter number into
the former (examples: PRINT
50/5 results in 10; GJ% = 35:
PRINT 105/GJ% results in 3)

~ Exponentiation  Raises the first number to the
power of the second (examples:
PRINT 278 results in 256, E=7:
PRINT 107E results in
10,000,000)

A simple example of how these operators are used in a program
follows. Remember to type NEW before you start entering a new
program and to press RETURN after cach program line.
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186C0LS

28 PRINT "Meth Machine, brought to you by the fmiga personal
computer”

30 PRINT: INPUT "Enter the first value: "; FVU

49 INPUT "Enter the second value: "; SV

S8 PRINT FU; "plus ", SU; " E!JUBIS " FU+SY

B PRINTFY;, “mlnus "; SVY; " eguals "; FU- SV
7BPRINTFU; " times ", SV; " eguals "; FU=xSU
BAPRINT FU; " divided by "; SV; " equals "; FU/SY
9B PRINT FU; " to the power of *; SV, " eguals "; FUASU
109 GOT0 38

wow enter the RUN command to start this program se that you can
see how it works. After you have entered a few numbers and un-
derstand how i program is operating, press Cul-C to stop the
program and to gei back into Amiga BASIC.

Advanced Math Fonctions

Amiga BASIC has many math functions that you can use directly or
in a program. For example, you can use the SQR function to de-
termine the square root of a number. 10 use the SQR function, type
SOR, followed in parentheses by the number for which you want
the square root. The following example finds the squire root of 16.

PRINT SOR(16) (RETURN)
4
Ok

When you use a division function, you often have a remainder that
you would like expressed as an integer. For instance, when you
divide 10 by 3, the solution is 3 with a remainder of 1. When you
type PRINT 10/3, however, the result is 3.33333. If you are working
with integers, you can determine the remainder by wsing the MOD
function. The MOD function gives the remainder of two numbers
that are to be divided. Here is an example:

541305
4
Ok

Because 54 divided by 5 is 10 with a remainder of 4 (using integers
only, remember), the MOD function returns a value of 4.



£Q

PO N T T
2r UiTl 1585

(foir Fpenze, i you et 5.050
By e

tre INT funciios: followe |
[T rounds o (o the t2ut loween o
5 s of U T

5. Exampe e UNT funcdon foli
PRIFV 1T (¢, Z25732)

5
Ck

FRINT INT(73)
s
Ok

RINT TRYT(-123 ads
-124

_.\
v

If you have a pegative number €377 you
number, you cen use the £ES fucdan
COrnsen in machemeticos as the o000

coromand s derived. TTeen in miénd rhag 2 nees o }'y:psz = nussber
inoun feothe 1BS funcion, of Lz AED funziion
follow, ’

RUN B Eevis

Keals

sy

A= ARD(-236) ¢
[

L= (S0 C=R/00

FRINT 6, B, L
et
(i

S

You czn use the §GIY
< O neg
sprtive, the compui Cis
puter digplays 2 € if the muse
a 1. The following

i ! A

Rampshg iHusaic,

FRINT SEA(-55)
-1

FRINT &6
f

FRIMT S5 (38 . 22457

I3

AT

RCHCN

N

Vo canvge

41

ced mthematical funce-
wotons canbe invaluable
gy cr ¢ l‘J.Z:L l,tograms
errd and curlained in
G 1y ik oumber of
‘on,2nd The num-

whecs

ARG o hunefions
;o
[ B ~his thezngdle (in
: ' ife neradier you
{0 Pl
fe . [ jal
RER B T umr
' e H
i - bey
fos O & nuly
ool Lo L 42308) by the number
JOARE . S orinte tharorult

TRNEL LI O jrevious simple At program

v fhe (e pRrsonal

Tawarlkng e T FU
oL ED

; I EERFIR O ’.U‘
; il o\n
N rE M et TER (R
ot '; ,(‘”; Yk “; rd (FUL
T SR T TT V AR PR L E M



42 AISIGA PROGRAMEIING GUIDE

inibers

Cre fuazton diat 2t Srst might not secm o be mntiemztical is RIND.
This foaction 5 2nerzics 2 random mumbar b2 e cen 0 and 1 (vhich
is 2 fasg decimal). ‘:' w must follow the unsdon with »oy poshive
rumbey in parentieses, Consider the foitowing :;(;mp]cs of the func-
tion 2nd thieir resuls.

PRINT ReB0 2
“H. BZ223Z43

PRINT RrEID)
TR )

ANINRNIS D

RISt P

Mo compuler can guacrate a truly random number becanse the se-
girente tit picks a acmber s predicuable; the sequence itself is 2
rotemateal function. Suppose that you turmed on tire Amiga and
printed the firsz o2 numbers RND generated; if you tnned on the
computer 4 week Loy s and did the same thing, you would get these
seme five puinbers, The vompater has a cer trin se ~guence of random
rumbers, zad cach sequence 5 Lot on @ nnber ealied the seed.
You can chiapge the sced given to the mathematical function that
geherates re random nnmibers s that the Amiga produces a new
series of random numbers. To reseed the random number generator,
use 2 negative number after RND.

FRINY Re(-53)
A yisK el

TiA
I3

I you vzzng to Gnd out what the last random nnuniber gencrated was,
use & zero in (e pareatheses,

oh RIND may seem to be a vee'=ss function ot this g
cover tnony vses throughout this hodle Tor eyam:
is a0 excelient way to produce randany /-
CVER, IGERY Prapraips, Such as video ¢
for example, in certain OULCT 5540 VG0 A 23
is used (9 razke a rendem number of alieas apr

ecanee the result of die RND stateiment
bz, you may wianl the result expre
casier ¢ work witn The solution to thi
Folewine fommuly

3 vesgy decimad
d g i iﬂt:_?’?[, wivich iz
< .

=}
probiem is to ues the

S RN e

P T

T E TN

i.2r you want
igoz pumha i 2teined, the
rooaber you et generated.

'<m:x';in.', e (s arumber
£ i 2 pumby berween 1
.. Suapose (el you want Lo gen-
5 e .s’ 50, and L.oterd of putting
: wrizkly, you prefer having tie seqalt displayed
immzdiael, You Loz

CRINT (0 e v DL, 0 8

-

35
01

e o

You will bo cecing 2 et denf of the 1430

an be gl o variables
2 nucnbers, 250 cam be put into
tig eorasles. To denote a sl ng

X
&) £ her the sariztle mpe. Here are

Eovings, widah are <28 of

Locanuutar framConodore-

VAL = "The s

oty vt sl ne w28 increaso fnszles !t

= exacdy whad js inside the
r.f.'l: cugistice maris them-
Sl Irahers, ',"’:Jit, simbols,
i . Thz only thing
s 00 Mite guotavior maacks because
' that you are & the cvd of 2

The commn s ol

S NAS

[aiets
v den '. WL
that wiil
sne.



ey

s

fr

L
i
i
|
i
{
i
i
KMy & o et

2
3
;

L gt el
Lthowel saings
raed (o gy

o pat sy g8 Q7

i
BiG =0 ) yoodman {o e Lo the e did of el country, ” R
;

FRINT £, Big
Nawis the tire for a1l conc o

tow §s the time fo:’ el w:»:' nonto e e thrald ol wantr
toun ..
I

Natice that you made vp & neve siring, CCE, by "2 oo Bil
¥ you ind madz CCE equal 10 BI1E + 25, tre new &
woald have been for 21} vood pon Vo cone Lo the eld of their

novarte GUO

countryhioe §e the Lz,

Yo

summaned by sy

iinns in Amigs T
in choacters of 2 <G

i, as in the

gimabols, lettein, marsle

Reptels

¢ exarnt

Y& = "Thr Jongest s}
(63

4 i & s . ———t R VI T e TR AW

LUCETS & DD

many {»r"n’* Vou v o

sras e rioing dhat cons

ren ST

< ag
foe, M8y

ML TS
EPROGERS T O ST R N R IR L s
Lt



46 J1 ch A PLOGRAT TGING GUIE

£

~

C cnt, insteed of wstng 2
s, 'ycu. ¢z vas the A5TH value of die &

puine For evwoyle,” ' -

sracier i quotation
color you vt Lo

GOV gL L D)

drtinin et

ool thrt Toaru

e\ Tt b ey
S AN
A

P
’-/
. ool lenoth)

z¢ 2 finction, STACES, devaoied exclusivaly to dis-
pizving spzces, This funoic wa!'s just fike STIUNGE, except that
- von are going 10 use because

vou do't have 1o siecly e ~hapa ' !
dic Amiga adrerdy Finows that . ~heoenter w3l be 2 space. You : b Characler
simply eneclfy the aumber of repetitios: o, 5 aher e i pofie the wmber of chancex yoa -1
covinznd The fHlowing example uses S et e Hne g Sorae exmi 2l of the ISTR function
10 35088
WIET O 2R (06), "1 pover here” B (= rre inthendiddls of 20t o enee®
i moouer herd {3
Hodce that th2 szmicelon in the PRINT staicneznt tells the computer ' TRT SIS L 6)
to fzy I ovar here direcdy 2iier the 16 spaces. Woen you are a5 “‘,\_\ T
using o l"?IN'“ serteinent, Y12 semicolon wordzs juet ke the zddidion . . . ’
TS vq ewings together, PRINT with a saiicoion telis the
i t <lip to the next ling; just go abead and keep pant-
jin ¢ this line.”
Whon you are working with a string, you sometimes may want ©
wori:with orly 2 piece of that string. ror niance, ;052 that you
have 2 sirine (aat contaigs the city, state, and ZIF coeds of 2 peeson’s
(A0 = “New York, NY 100207, 2nd you want only the =
712 code You need 10 ertect the st fue chagacters of thz suing, T e
“au czn accomptith this tel wirh the RICHIT finciion. RIGETS Juter, {TLCLS, USEE
4 e follaesd by tevo elermens separvied by a comme within - - ASCH, which is e griem of e reoning
e namne of the sing you are worldng void and the 1’-U‘mbﬁi‘3. ©
Ters you want {0 exGact, o e ADDRE exn- :
o tTer A 35 LU 03 =45 &g ;
I o5 - > Macintc! e (40, T .
Sl e = 70d mast T cqmpwtu, ar om tanges L G
w stored in 2 striug called ZIPCODES. Heep in Q23550 v igamanuzl o e f3CH Iz
inal sudng remains exactly &5 it wrs unluss nmumbers .70 iLe corrosponding

WO

The fani~n oo (wo functons Ui

CI namtay e

wev, for examp!s,

PR RO

[ PSR



48 £NilGA PROGRAMMING GUILE

This stztement causes the computer to display the number 65.
Likewise, typing PRINT ASC("Adam’s Apple™) results in 65 because
the first chzracter of the sixing is the capital letter A

The opporsite function cf ASC is CHRS$, vhich accepts an ASCII num-
ber in parentheses and displays the ASCII character equivalent, 2s
in the following example:

PRINT CHR$(45); CHRE(64); OR$(67)
ABC

Ok

Creating Subroutines

You adready have discovered how to create a subroutine using the
COTO cnmmand, which makes the computer jump to a specified
line in the pu sgram, You can creae an infinite loop by making the
program conunuc to GOTO ancider line without end; in this case,
you can breal: out of the program: by pressing ZTRL-C.

You can create a different type of subroutine with the GOSUB com-
mand. GOSUB alsz wzkes the cornputer jump to a ceriain part in
the program; but wherever a RETURN command is issued, p‘ro-
cessing returns to the program line inmediately following the GO-
SUB command.

{GREM This i< a sample program demonstrating GOSUB
25 PRINT "1 am the fimiga Computer.”

3% PRINT "Excusa me for a moment. *

42 GOSUB 69

50 PRINT "Thank you. ** END

63 PRINT "1 just wanted to make a subroutine here. "
7€ RETURN

Ok

RN

I am the Aniga Computer.

Excuse me for a moment,

1 just wanted to make 2 subroutina here.
Thank you.

Ok

In this program, the computer ¢ncGuniers the GOSUB statement in
line 40, and processing jumps to 2 subroutine at line 60. When the
LETURN s encountered in line 70, the Amigz returns to the point
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just after the GOSUB stateinent, in this case, line 50. The END state-
ment on linz 50 stops the program so that i€ doesn't execute lines
60 and 70 again. Anc:ner reason that the END statement is on line
50 is to ensure that the computer doesn't try to do ancther RETURY;
that would cause an crror because the GOSUB already has been
executed and the computer wouldn't know where to RETURN to.

Counlting with Your Compuier

The lcop is an important concept in programming with Amiga BA-
SIC. with e loop commands, you can count in steps other than
1. Also, you can use a loop to get the pregram to repeat commands
2 certain number of tirnes.

You can count in steps othzs thwn 1 by using the IOR and NEXT
commands. For example, if you waut to count {rom ; to 21 in steps
of 5, you could program the computer to count 1, 6, 11, 16, 21.
The FOR..NEXT commands tell the compurer that you want to count

from one number to another number with a ceatain step, or

increment.

What's nmiore important is that not only can you count with
FOR..NEXT, but you also can get commands 1o iy 2 certain
number of times by embedding those commands in the FOR wnd
NEXT commands. For exampl«, if you want o court from 1 te 10
and watch the computer coung, you can RUN this smple program:

1BFOR1=1T018
28 PRINT 1
30 NEXT

Line 10 rells the computer to couat from 1 to 10and to use the
variable I for the counting. The PRINT statement ox line 20 prints
the current value of I, and line 30 conipletes the loo by telling the
Amiga 10 “count to the NEXT number.” This loop makes the com-
puter go to lines 10, 20, 30, then back to lines 10, 20, 30, and so
on, until the loop is finished. Tne output is

OSN3 N



50 AMIGA PROGRAMIVING GUIDE

B

9 -
10
Ok

You can make the FOR‘..NEXT foop more uvscful by substituting 2
new line 20:

28 PRINT "The squaraof *; I; "is™; I x|
The revised program prints the square of each pumber.

The sgpuareof 11s1
Tuo sguareof 21s4
i avargof 31s 9
The sguarecf 4 fs 16
The spuarecf 5 < 25
The sguare of 6§55
The sguare of 7 1s 4%
The sguare of B8 1s 64
The sguare of 9 is 81
The sguare of 18 is 108

You can change the increment =itt: which the computer counts by
following the FOR statement with STEP and the increment you want
the program to use. For example, if you waze f1xc computer to count
from 1 to 100 in steps of 3, you type FOR A = 1 10 100 STEP 3.
This statement makes the program keep looping until it reaches the
value of 100, at which point processing gocs on to whatever follows
the loup.

To count backward, you can make the step negative. Table 2.3 shows
2 few sample FOR.NEXT statements and explains what cach one
does.

Nesting Loops

You have scen how a loop keeps repeating until completed. Now
you will sce how you can “nest” onc loop inside another. Take 2
look at this example:

18FORA=1T03

28F0RB=1703

BPRINT"AIS"; A; "ANDBIS"; B
40 NEXT

50 HEXT
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Table 2.3
FOR...NEXT Stzfementis
Statement Action
FORI1=1T0O 10: NEXT Counts from 11 10

FORB1=50TO 1 STEP -1: NEXT  Counts backwsrd from 50

to 1
FOR HH =700 TO 8000 Counts from 700 to 9,000
STEP 20: NEXT in steps of 20
FORJZZ =10000 i 10UCO Counts backward from
STEP -1000: NEXT 10,000 10 -10,000 in steps
of -1,000

The loop using the B variable is nested inside the loop using the A
variable. The program first encounters the A loop and nakes A ¢ val
1. Then the program encounters the B loop and makes B equal 1.

. When the program finds the first NEXT statement or line 40, the

program goes back to the most recent FOR statement, which o (this
case is the statement using the B variable on line 20. After the pro-
gram has counted to 3 with the B variable, the program jumps down
to the NEXT on line 50 and goes back to the most recent FOR
statement that hasnt been used yet, which is, in this case, the onc
using the A variable on line 10. The A varizble now equals 2, and
the program encounters the B loop ooce again and counts from 1
to 3 with B. The output looks ke this:

AIS1IANDB IS
AIS1ANDBISZ
AISLIANDBISZ -
AISZANDBISE
AISZANDBIS?Z
RISZANDBIS3
AIS3IANDBISL
ATS3ANDBIS2
AIS3ANDBIS3

When the A variable finally recaches a value of 3, the program jumps
out of that Joop, and the program is over. You can nest as many
loops zs you like, as long as you have corresponding NEXT and FOR
statements for each loop.
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One hint for writing FOR..NEXT statcments; Follow the next state-
ment with the name of the variable. This will clarify which NEXT
corresponds with which FOR. You can modify your carlier program
as follows:

WCFRA=1T03

26FORB=-1T03

RWPRINT "A IS A; "ADBISY; B
40 NEXT B

53 NEXT A

Now you can more easu, = where the FOR..NEXT loops are. You
can take this a step farther by [ =ving one NEXT statement do all
the work by following the NEXT with botli variables:

19FORA-1T03

23FRB=1703

32 PRINT "A 1S", A; "RDBIS"; B
48 NEXTB, A

You soon will find that loops are invaluable in programming. They

can repeat a function a certain number of times and at a specified
step, and they can move forward or backward in increments as siall
or as large as you like. For instance, FOR I'= 0 10 1 STEP .0001 is
perfectly acceptable. The real key to writing effective FOR.NEXT
staternents is to make the most use of the counter variable. The
counter variable in a loop should not serve just to count. Instead,
use the counter variable as 2 tool to accomplish other tasks.

Experimenting with

Simple Programs

The following sample programs will help you better understand the
concepts presented in this chapter. Type and RUN these programs
and pay careful attention to what each line does. Practice with these

simple programs can help you become a better programmer and
give you the ability to create your own sophisticated programs.

The first program computes how much 2 person should be paid,
given the hourly wage and the number of hours worked. The pro-
grarn first clears the screen with the CIS command. Then the pro-
gram asks for the name of the worker, the hourly rate, and the hours
worked so that the amount the person should be paid can be dis-
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p}aycd. After this, the program repeats the process for the next
worker. ST

Sas L

7 INPUT "Name of Uorkar: "; Nag

18 INPUT "Hourly Rate: "; IR

20 INPUT "Hour s Uorked: "; HU

3B PRINT "Pay "; NA$; HR=HUJ; "dollars.”
49 GOT0 7

i

This next program accepts the starting and ending valuss for a
FOR..NEXT loop and displays the squares and the mare cocts of
all integers between those numbers. After the progran has . c7eiv-d
the starting and ending values, it begins the FOR..NEXT loop «u!
displays the squares and square roots. After the progrun is finished,
it wuits for any key to be pressed before running agtin

1C0LS
5 INFUT "Enter Iimits: "; S, F
1BFORI=STOF

28 PRINT "The square of “; I; "is"; [=+"S

" 3@ PRINT "The sguare root of ”; I; "is *; SQR(I)

48 NEXT
SB PRINT "Press any kay to do it again. ®
68 IF INKEY$ = “" THEN 68 £LSE GOTO £

‘The last program takes advantage of an array variable to store random
numbers. The array goes from X(1,1) to X{4,4), so it can hold 16
numbers. As the numbers are being stored in the array, the program
displays them using the LOCATE formatting command This is a good
example of how useful nested FOR..NEXT loops can be.

1IBFORR=1T0D4

26FORC=1T704 -
38 X(R, C) = INT (RND » 188)

40LOCATER =2, C= 10

SBPRINT X(R, C));

60 NeXT

78 NEXT

Writing Your Own Programs

You now know cnough abcut Amiga BASIC to construct some in-
teresting programs. You might want to stop reading for 2 while in
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order to write some of your own programs. You can refer to this
chapter for keywozds 2nd ideas. Once you a2re ready to move on to
bigger and better things, you can begin Chapter 3 and learn about
mnore sdvenced aspects of the Amiga BASIC language.
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Advanced Amiga BASIC

With Amiga BACIC, you can write programs that will ake certain
decisions. For example, these decisions might involve comparing
two numbers, checking tc see whether a variable is larger than 2
certain number, comparing stiir gs, or verifying the value of a vari-
able. This chapter shows you hov. co write decision-making program
lines, as well as shows you a number of other features of advancea
Amiga BASIC.

IF Statements

Amiga BASIC’s decision-making process works like this: The program
performs one action if the condition of the decision is true and
another action if the condition is falsc. For example, onsider the
following program line:

78 IF A =5 THENGOTO 58

When line 70 is executed, a decision is made. The piogram first
checks to see whether the variable A equals 5. IF A equals 5, THEN
processing will GOTO line 50. If this condition is net true (for
instance, if A equals 7), processing will “slip through” to the next
program line,

To use the IF..GOTO decision-making statement, you type [F fol-
lowed by a condition; next type THEN GOTO followed by a line
number. The line number tells the computer what line to go to if
the condition is true. If the condition is false, the computer takes

the only alternative action: the program gocs to the next program
line.
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Amiga BASIC has three forms of the IF.GOTO command. They all
acromplish the same task, so the one you use is your choice. The
forms are '

IF..GOTO <line number>
IF...THEN <line number>
IE..THEN GOTO <linc numbec>

Within IF statcraents, you can specify conditions by using mathe-
matical opcrators. Table 3.1 shows the kinds of mathematical de-
cisions you can establish. These decisions apply to n.meri vasiables
and strings.

Logical Operators

In addition to ma:hematical operators, Amiga BASIC uses logical
words to compare clements. With these logical words, you can com-
pare more thay *wo clements at a time. The first logical word, AND,
tests whether all of a set of conditions are true. If just one condition
iv false, the computer interprets e result as false. Some sample
statements usiug AND with [F..GOTO and their results follow.

[F 55 AND 7=7 AND 9-5 G073 120
All conditions are true, so processing goes to line 100.
IF 5=5 AND 7-6. 99 AND 9=9 GOT0 168

Because 7 does not equal 6.99, processing moves to the
next Jine without making a jump to linc 100.

IF A=5 A0 2-2 GOT0 52

If the variable A equals 5, both staiements are true, and
processing goes 1o line 50. f A does not cequal 5,
processing goes to the next line fellowing this conditional
statement.

A similar command, OR, chceks to see whether any of the conditions
stated are true. Only one condition needs to be true when you use
OR.

IF 3-5 OR 67 OR 4=4 GOTO 36

Although the first two conditions are false, the last
condition is true. Because at lease one condition is trnue,
processing goes to line 30.

A
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Table 3.1
Programiviing Decisions v

Operator Opéfalion Decision

= Equal_s Is the first variable ecuai to the
: second variable?

> Greater than  Is the first variable greater than
the second variable? With
strings, the compute: checks for
alphabetical order tc see
whether the first strirg should
follow the second. For example,
DOG is considered greater than
CAT because DOG comes after
CAT in alphabetical order.
Lowercase letlers are
considered greater than
uppercase letters; therefore, for
instance, the string bwercase
would folivw the string
UPPERCASE.

< Less than is the first variable less tnan the
sacond variable? The same rules
regarding strings apply, except
in reverse order.

>= Greater than s the first variable greater than
orequal to or equal to the seco1d?

<= tessthan or Isthe first variable less than or
equal to equal to the second*-

< Notequalto  Are the variables no equal to

each other?

IF 3=3 DR 6=6 AND 4=4 GOTO 36
All the conditions are true, so processing goces to line 30.
IF 6-5 0R 67=-Z3 R A=9. 5 GOTC 38

If A does not equal 9.5, all the conditions are fal.&c: 50
processing does not go to line 30.



58 AMIGA PROGRAMMING GUIDE

Other logical word commands, which follow the same pattern as
AND and OR, are XOR and EQV. When you use XOR, the computer
takes action only if just one of the two conditions stated is truc. If
both are true or if both are false, the computer does not act on the
stateinent. When you use EQV, the Amiga takes action if the two
conditions are both true or both false. Qtherwise, processing goes
to the next statement.

You can usé the IF statement with more than just the GOTO state-
ment. In fact, you can follow IF and a condition with just about any
regular Amiga BASIC command. To use If with another command,
wppe IF, the condition or conditions you want to check, followed
by tiz word THEN and the action you want taken if the final result
is positive. Consider this example: '

IF AGE ¢ 16 THENPRINT "You' re pretty young. ™

If the variable AGE is less than 10, the computer prints the words
You' re pretty young.

You also can have multiple statements on an IF.THEN line:

IF AGE < 16 THEN PRINT “You' r2 oretty young. "+ IFASE (5
THEN PRINT "In fact, you' re very young!”

In this case, the program first checks to s whether the variable
AGE is less than 10, If so, the program displays You' repretty young.
and proceeds to the next IF statement; if not, processing gocs di-
rectly 10 the next statement without displaying anything, If the vad-
able AGE is Jess than 5, the program displays In fact, you're very
young! Whether or not the first IF statement is true, processing
proceeds to the next IF statement. These IF statements work to-
gether properly. However, you could not write statements, for ex-
ample, where AGE is preater than 10 and less than 5.

The ELSE Command

Up until now, you have scen that the program will take action if a
condition is true and will slip through to the pext program statement
if the condition is not true. With the ELSE statement, you also can
tell the program to take one action if the condition is true and
another action if the condition is false. Consider the following
statement: :

IFB=5ADTT =63 4 TENPRINT "Values _ue}ified" ELSE
PRINT “Uzlues inerror. Please check again.
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The preceding statement causes the program to check to sce
whether B equals 5 and TT equals 63.4. If both conditions are met,
the computer displays Values veriflied. However, if one orboth of
the conditions are not true, the program goes to the EISE statement
and displays Values {nerror. Please check again. The ELSE state-
ment instructs the computer to take a specific action if the condition
or conditions of the IF statement are not met. - i

One command similar to the IF..THEN statement is ON..GOTO.
With the ON..GOTO command, you can simplify a routine such as
the one that follows.

50 IF A-1 THENGOTO 1.7

60 IF A=2 THEN GOT0 1168

70 IF A=3 THEN GOTQ 578 ELSE IF A=4 TH=NGOTO 983
84 1F A=5 THEN GOT0 822

This program is rather cumbersome. Using the ON..GOTO com-
mand, however, you can give the same instructions in morc compact
form. ON...GOTO says, “If the variable stated equals 1,go to the drst
line number; if the variable equals 2, go to the second line number;

.. +f the variable equals 3, go to the third line number” and so on.

With ON..GOTO, you can condense the preceding four itncs into
one simple statement:

ONAGOTO 1008, 1168, 579, 992, 898

The program checks the variable A (o see whether ithas a value of
1, 2, 3, 4, or 5; and processing goes to the line number that cor-
responds to the value of AL TF A is less than 1 or greater than 5, the
program slips through to the next line. The power of ON...GOTO
lies in the fact that you can list 25 many line numbers as you want
The more line numbers you use, the more helpful ON..GOTO is.

The command ON...GOSUB works cxactly the same way as
ON..GOTO, except that with ON...GOSUB, processicg goes to the
subroutine at the line number listed. When a RETURN is encoun-
tered in the subrouting, processing moves back to the statement
immediately following the ON..GOSUB command.

The ON ERROR GOTO Command

Another command that takes action based on a ccmﬂn condition is
the ON ERROR GOTO command. This command sheuld be placed
at the beginning of a program if you want processng to go to'a
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specified line number when an error is cncoumcrcd For instance,
consider the followmg line: c

D‘JEHXRGOTUS% o

This command tells Lhe program to go to line 500 when an error
is encountered instead of displaying an error message. Here is an
example of how ON ERROR GOTG can be used in a program:

18 ON ERRORGOTO 58, )

28 INFUT "Uhat numbar‘do youwant to f1nd the square root
of"; N

36 PRINT “11. ~vace root of *; N "is”; SGR (N

4@ GOT0 29

53 [F Mt C 8 THENPRINT "There s no such thing as a square
root of a negative number. ®

60 RESIRE 26

Line 10 tells the program to go to line 50 if an error is found. In
line 20, the program gets the number for which the user wants the
square root. Line 30 displays the square root of the rmumber. 1If all
is weli, the program executces the instructions in line 40 and returns
to line 20. However, if an error is encountered, processing moves
to line 50 to display a special error message. (The most common
error is the entry of a negative number, which cannot have « sauare
root.) The RESWE 28 in line 60 tells the computer, “I've taken care
of the error—now pick up where you left off at line 20 when the
error was cncountered.”

Screen Input

A number of commands in Amiga BASIC are devoted to getting in-
formation from the user and from the program and sending that
information to the screen. These input and output comumands, which
are used to get and display information—are the focus of the next
sections in this chapter. These commands are esscntial for letting
a program “know” the wishes of the user and for being able to display
information to the uscr.

The fundamental input command is, naturaily, INPUT. You can usc
INPUT in a variety of ways in order io get both numeric and ai-
phabetic data from the user. The simplest way to usc the INPUT
command is to follow it with the name of a variable:

NUT &
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This command tells the computer to wait for the user to type a
number and press RETURN; after the user enters a number, the
number is stored in the varizble A. When this INPUT statement is
encountered, the program displays a flashing cursor so that the user
can type the number and press RETURN.

INPUT also can accept a string variable in the same manner, but the
string variable cannot contain commas. If the uscr enters 2 string
when the computer expects 2 number, however, an error message
is displayed; if the user enters a numnber when the computer expects
a string, the Amiga does not display a. £rrof message, but simply
stores the number as a string,

If you want the user to enter a string variable calic:! 85§, you need
to usc a program line with the following statement:

INPUT BBKS

INPUT also can accept more than one variable at a time. Put the

variables you want in the order you want the program to retricve
them and separate the variables with commas. For instance, if you

~want the program to get a string called Al$, 2 number to be put in

the variable ILC, and another number for the variable JUS, wype the
following program line:

INPUT ALy, LG, DS

The person using the program must enter the data in the same order
as the INPUT statement (that is, first a string, then two numbers);
and the clements should be separated by commas. Suppose that the
user inputs HELLO, 5.6, 78. As a result, A1$ equals HELLO, ILC equals
5.6, and UUS equals 78. The two important requirements are that
the elements be separated with commas and that the data be entered
in the proper order. Otherwise, the computer displayr an error mes-
sage and asks the user to enter the data again. -

Frequently, you may want the computer to prompt the user for spe-
cific information. You can do this in 2 program by using 2 PRINT
statement followed by an INPUT statement, like this

18 PRINT "Please enter your name and your age *;
28 INPUT NS, AGE ‘

A more efficient way of writing this program is to put the prompt
string (the sentence where the computer asks for the information )
between the INPUT comunand and the variables to be entered. You
can shorten the preceding example to the following:
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10 INUT “Please enter ylo_ur name and your ébe " N’%“ES, e

‘The LINE INPUT command works the same way as INPUT, except
for two differences: .+ . O S

1. The INPUT command displays 2 question tnark when ‘
program is wairing for input, and the LINE INPUT
command displays a flashing cursor.

2. LINE INPUT accepts all the information you type; even - -
if that information has commas, whict. L7 T pormally ™
will not accept; LINE INPUT takes whato "= YO 1€ -
as is and puts it into a single variable.

Here is an example that uses LINE INPUT:

41 INZ 11°UT "Enter a complete sentence for me, please: ”; SENTS
Ok

RN

Enter = complete sentence for me, please: This, my dear Amiga,
{5 thz v~anlete sentence I wish to type—somawhat
gulckly—at this time!

Ok

PRINT SENTS
This, my dear Amlga, isthe complete sentence  wish to
type—someuhat guickly—-at this time!

Retrieving a Character with the
INKEY$ Function

If you want the program to retricve a single character, you can usc
the INKEY$ function. For example, you may be programming a game
in which the uscr presses the Q key to quit the game. Stopping the
game every few seconds and displaying the prompt Do youwant to
gult? is not practical. Instead, you can use the INKEY$ function to
monitor the keyboard and take action if a certain key is pressed.

INKEY$ should be preceded by the siring variable 2and an equal sign
(=). The string variable stores the value of the key to be pressed.
In the following program, the computer keeps displaying On and on
until the letter E is pressed, at which time the Amiga displays until
I stop.
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16 PRINT "On and on”
28 A% = INCEYS: [F A% = "E" THENPRINT "until | stop": BND
326070 10 . :

1

If the user prcssés the E key, the compuicr displays inntfl I stop
and ends the program at line 20. Otherwise, the pogram slips
through to line 30, which makes processing jump back to line 10.

You may want the program.to wait for an indefinite period uatil
any key is pressed and then take action based on that key. To do
this, you set up an infinite loop: ’

‘O6g . IMNKEYS: IFGS = " THENGOTO 19

The prog.am checks to see whether G¥ is a null string. A null string
is a string variable with nothing in it (signified by two double quo-

tation marks). If G¥ is a null string, the program ges back to
line 10.

Retrieving Data with the READ

~and DATA Commands

After you have established strings and numbers, you may want the
program to read that information for itself. That inwoisraion is called
DATA in Amiga BASIC, and you can tell the computer to read the
data from anywhere in the program by using the READ the DATA
commands. These commands are casy to use as long s you READ
string variables that are indeed strings, and numeric wariables that
are indeed numbers. For example, consider the following program:

1GREAD A, AS
26 DATA 26, HELLO

The program first reads the number 20 into the variabB A and then
reads the word HELLO into the variable A$. Suppose tha you reverse
the two DATA elemients:

12 READA, A5
28 DATAHELL O, 28

The computer displays an error message because the program can-
not put the string HELLO into the numeric variable A

When yon use READ and DATA, you must observe e following
rules: )
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1. Separate with commas the elements following both the
READ and DATA statements. . _ '

2. Make surc that the elements with your READ and
DATA statements are in the same order as your
variables; don't mix up strings and numbers.

3. Be sure to READ the same pumber of variables that are
available in the DATA statcments.

Here is a longer example of the READ and DATA commands:

15 ORINT "This will show the ages and relationships of Speopleand 1 w2

20F0RY=1T06
20 READNANCS, 1
4 PRINT NRES™ {3 "1 "years old. "

5¢ NEXT
6GFORJ=1T03
78 READ RELAT 10NSHIPS

86 PRINT RELATIOHSHIPS : NEXT

og DATA Marge, 45, Bily. 47, Jenniier, 23, John, 24, Dave, &2,
Frisky the Dog, 3

106G DaTAMarge {s married to Bil\., .John {s dating Jennifer.,
Dave is looking more 1ike Frisky the Dog avary duy!

The results of this program arc the following:
progl 4

This will show the ages and relationships of Speopleand 1 dog.
Marga 1545 years old.

Bill is 47 yearsold.

Jennifer is 23 years old.

John {524 vearsold.

Dave is 32 yearsold.

Frisky the Dog {s 3 years old.

Marge is married to Bi1L.

John {s dating Jennifer.

Dave |s looking more 1ike Frisky the Dog every day!

When the program rezds a picce of data, the program “uses up” that
data, so that it is not used again. As the program continucs to read
data, thie program uses a pointer in memory to point to the next
elerment to be read when another READ command is encountered.
If you use the RESTORE command to reset the pointer, when the
program is ready (0 read the next piece of data, the progrzm will
read the first element zgain. Herc's a short sample program to dem-
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o'nstratc how ?(ESI‘ ORE resets the program’s interpretaton of what
picce of data is to be read next: ’

1B READ A%

ZOPRINT "I read A% again. 1t Is: "A%: RESTORE:

38 DATA Element One ' S
Ok

i

RN

Iread A% again. I1 ts: Element One
I read A% aga'n. 1. is: Element One
] read A% again. .. 's: J1oment One

Screen Cutput

Now that you understand how to get information, bothfrom within
the program and from the user, you will examine hov te send in-
formatfon to the screen. You are going to take a look at owywt. The
first thing you need to know about output is how to clewr m‘c sc.rccn

" of anything that might be on it. The CLS comumand eliminates every-

thing—graphics, text, and anything else—that is on the screcn. You
should use CLS at the beginning of every program you writckbcc“awc
you.w.mt the screen to have a “fresh start” when the computer
begins displaying information. k

You.alrcady h'avc discovered that you can use the PRINT statement
to display variables, sentences, and numbers. To refresh your mem-

ory, here are some sampie PRINT statcments and their resultin
output: i

PRINT "This {s a test"”
This isatest

FRINT "If the variablefieguals 5, thenwe’ 1l seea”; A
If the variableAeguals D, thenwe’ 1]l seeal ‘

PRINTA, B, €, D, 18
5 43 13 43 18

PRINT "A, B, C, D, 18"
A B,C 0, 16

PR]NT69~28+5 “
1263
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The PRINT statement has some peculiarities that you should know
about. First, if you put a comma between clements that you wunt
to PRINT, the elements will be separated by spaces. Notice in the
third example that because the variables and the number 10 are
separated by commas, they are displayed separated from one another.

Another punctuation mark that you can use is the semicolon ().
When you follow whatever a PRINT statement with a semicolon,
the computer does not move down to the nexe line on the screen
after the program displays the information. The semicolon must be
outside the quotation marks, of course, or clse the character will
L~ displayed as a semicolon. Here is an illustration of this concept:

PRINT "The guick red fox ": PRINT " jumped over the fence. "
The guick red for
Jumped over the fence

PRINT "The guick red fox "; : PRINT " jumped over the fence. "
The guick red fox jumped over the vence.

Notice that the semicolon in the second example makes the com-
puter stay on the same line so tha the second half of the sentence
is not displayed on the line below.

If you don't feel like typing out PRINT all the time, you can use a
question mark (?) in its place. Typing ? "flello” has the samc results
as typing PRINT "Hello".

Using Variations of
the PRINT Command

The PRINT command has two variations: LOCATE ( ) and PRINT
USING. Each command has specialized functions. LOCATE () tells
the computer to print somcething in a specific place on the screen.

The Amiga’s screen is made up of columns (which go across the
screen) and rows (which go down the screen). Column O is the
extremie left side of the sereen, and row O is the topmost horizontat
part of the screen. Column 0, row 0, therefore, is the upper left
corner of the computer screen. Column 1, row 0, is just to the right
of this; and column 0, row 1, is just below. As you move to the right
on the computer screen, the column numbers are higher; and as
you move down the screen, the row numbers are higher (see

fig. 3.1).
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Fig. 3.1, The LOCATE command’s
rows and columns on the screen.

Columns (1-63)

o (

(21,63)

(1.1

1)

~—y X 0D

I - ]

LOC:.A'I'E () tells the computer to print something beginning a. a
particular coluran and row. For example, to print the words 4/
THERE beginning at column 5, row 3, you type

LOCATE (5, 3): PRINT "HI THERE"

Formatting Numbers

PRINT USING is a2 complex statement that requires a thorough ex-
amination. Essentially, PRINT USING formats the displiy of numbers.
The statement uses a format string, which is a series of characters
enclosed in quotation marks. These special characters tell the com-
puter how to print a number. You can use scveral different format
strings to achicve different formatting results. You may want num-
bers to be printed as dollars and cents, or you may want positive
and negative numbers to be printed with positive and negative signs
in front of them. PRINT USING can make your output more accurate
and professional-looking,

Ihc most basic PRINT USING format string is the pound sign (#).
This sign tells the computer to priat numbers using only a certain
number of characters. Therefore, if you use three pound signs 2s
your format string to format the variable N (PRINT USING “###":
N), the program allows N only three places. If N is larger than 99§
(which means that N requires more than theee places}, the program
puts 2 pereent sign (%) in front of the displayed number to show
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X541

that it is too large. I the variable N has a decimal portion, N is
displayed as the next lower number. Here are some numbers and
how they would appcar if they were controlled by the statement

PRINT USING "###"; N

100 100
12.5 12
49.00012312 - 49
94556 . %94556
5 5

The next . ~au 2riing, the plus sign (+), can be used with either
a PRINT USING v« fust a PRINT statement. The plus sign puts the
sign of a number in front uf it. If the number is positive, it is preceded
by a plus sign; if the nwmber is negarive, it is preceded by a negative
sign. Here is what happens to numbers stoced in the variable X after
being displayed with the statement

PRINT USING "+iff##. ##"

21 +21.00
-345.23 -343.23
7 +7.00

Similar to the plus sign format string is the negative siga {-). The
negative sign, however, affects only negative numbers. Another dis-
tinction is that the progrant puts the negative sign after the negative
number; therefore, -34 is displayed as 34- and -56.23 as 56.23-.

You can use the decimal point (L) with the pound signs 1o specify
how many digits you want after the decimal point. If the variable
N equals 5408, here are some results of various PRINT USING
statements:

PRINT USING "#4#. #####", N
5. 46809

The program formats the number to include five digits
following the decimal.

PRINT USING "###. ", N

6.
The program rouuds off to the next higher number because
no decimals are allowed.

PRINTUSING "#.#"; N
5.5

TN PR Jar w el 3 B
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The program rounds off as close as possible to the original

number, .

One format string you will use frequently when you PRINT financial
data or large numbers is the comma (,)- The commu formats num-
bers so that a comma is inserted cvery third place to the left of the
decimal point. In order to format numbers with commas, yoit put
2 comma before the decimal point with your pound signs. For ex-
ample, to display numbers with up to 10 digits, usc the statement

PRINT USING "#H##E##H, | #84"

Here are the results of this statement u_, - withi varous numbers:

76572 76,572.000
1006000 1,000,000.000
76.345 76.345

9809823415 %9,809,823,415.000

11.r you want dollar signs to precede your numbers, type two dollar
signs in the format string before any pound signs. Use the same
PRINT USING statement you just used, except this time specify that
numbers should have dollar signs displayed with them by typing the
statement

PRINT UTING "SSREHHH, | #H4"

867239 $867,239.000
1 $1.000
87 $.870

You may have noticed that the numbers are not in regular right-
justified columns because the numbers are of different lengths. The
double asterisk format string solves this problem by making the right-
most digits of the numbers line up evenly, while theportion to the
left of the left digit of each number is filled with asterisks. The
computer makes sure that every number fills up five spaces by adding
asterisks to the left side of the number until all five positions arc
filled. PRINT USING “*=####" formats the following numbers
shown in the lcft column as they appear in the righ: column:

5.34 *5.34
870.2 870.2
187 *%187
999.3 999.3
3 bl 2!
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To sum up the different types of format strings available with PRINT
USING, table 3.2 shows the different signs and their effects.

Table 3.2
Format Strings
Sign Name Function
# Pound sign Allows a certain number of digits to

ne printed, indicated by how many
~ouni! signs are present

+ Plus sign Puts a o'us sign (+) in front of
positive numbers

- Negative sign  Puts a negalive sign (-) after
negative numbers

Decimal point  Specifies at what position you want
the decimal pointand how many
digits after the decimal point should

be aliowed
Comma Puts a comma every third place left
of the decimal point
$ Dollar sign Puts a doltar sign in front of the
number
** Asterisks Formats the numbers so that they

are right-justified

One last formatting option is that you can make the PRINT statement
display a variable or text a certain number of spaces to the right by
using the TAB function. By stating PRINT TAB (number), with num-
ber representing how many spaces to the right the computer should
begin printing what follows the statement, you have an easy way to
format information on the screen. Tor example, PRINTTAB (18) "1" m
over here" prints the words 1" m aver here beginning at the 10th
character on a line.

b e SN e BT 9 G a0, by
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Advanced Features for Varizbles

By now you understand enough about numeric and string variables
to be able to use them well. Next, you will explore two advanced
features for variables: assignments and arrays. These added features
in Amiga BASIC make variables more powerful and eader to use.

Assignments -

One of the easiest ways to assign a number or a si-ing ~ 2 yvariable
is with the LET command. For example, you can teh ..~ Amiga to
LET A=58, LETR$ = "COMPUTER", or LETUJL = 5. 678. When you 1. ke
assignments, that is, when you store a number or string in a variabie,
the word LET is optional, so you may want to leave it out. The
preceding three assignments, therefore, could be expressed as A =
50, R$ = “COMPUTER"”, and UJ1 = 5.678.

The equal sigu (=) by itself can do more than assign 2 number or
string to a variable. The equal sign also can be used to put onc

~ variable into another. For example, suppose that Af equals AMIGA

and B$ equals COMPUTER, and you make the followingassignment:
A% = B$

This statement makes A$ also equal COMPUTER. Botl A$ and Bf
have become COMPUTER, and AMIGA is no longer in nnemory. You
can make this same type of assignment with numeric rariables.

If you would rather switch the values or the strings within variables,
you can use the SWAP command. Suppose that you havz two string
variables, X$ and Y$; and you want X$ to contain the striag currently
in Y$ and Y$ to contain the string currently in X$ (in cther words,
you want them switched). Al you have to do is type—

SUAP X3, %

Arrays

So far, you have been dealing with simple variables: A$,YY, B1, and
other numeric and string variables that hold one picce of infor-
mation. Another way to use variables is more cfficient if you are
going to be storing large amounts of data, or if you arestoring data
that is structured in a way that would make using sinple variable
names incflicient. For example, assume that you have tke following
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chart showing how many widgets three salespersons sold during the
months of April, May, and Junc.

Salesperson: Mary (1) James (2) Dacren (3)
Month:

Aprl (1) 47 54 23
May (2) 62 43 o 72
June  (3) 30 77 ’ 51

Both the months and the names are anmbered in order to make
reference casier and to illustrate a n = king of v:u-i:ﬂilc: the array.
Suppose that you want to store all these .7 < pares in the com-
puter's memory. Using simple variables, you coul devise different
variable names to match the first letters for ecach month and each
person’s name. For example, May’s sales in June could be the vad-
able MJ, and James' sales in April could be JA. Your variables there-
fore would be MA, MM, MJ, JA, JM, JJ, DA, DM, and DJ. This is
obviously an ineflicient way to refer to this type of information, espe-
cially if you are working with 50 individuals over the span of 12
months.

A much casier way to work with information like this is to use an
array. An array consists of a variable name followed by a certain
number o1 ciements in parentheses. In the preceding example, you
are dealing with two factors: salespersons and months. These factors
are known as dimensions. An array used to store these values is
called therefore a two-dimensional array. You can have onc-dimen-
sional arrays, three-dimensional arrays, cight-dimensional arrays, ot
any other kind of array as long as the Amiga has cnough memory
to store all the information.

You call the array in the example SA (for sales), and you use numbers
in parcntheses to refer to the salesperson number and the month
number. For example, the sales that Mary (salesperson number 1)
had in May (month number 2) are stored in the array variable
SA(1,2). Mary’s sales in June (month 3) are stored in SA(1,3). The
sales made by James (salesperson 2) in April (month 1) are stored
in variable SA(2,1). As you can see from the chart that follows, the
first number in parentheses is the number of the salesperson, and
the second number is the number of the month. Arrays provide an
efficicnt way of working with this information because you can store
and retrieve data casily as long as you know the numbers of the
salespersons and months.

Ge v reSiianar W V& e T

Salesperson: Mary (1) James (2) Damwen (3)

Month: «

April (1) SA(1,1) SA(2,1) SA(3,1)
May (2) SA(1,2) SA(2,2) SA(3,2)
June  (3) SA(1,3) SA(2,3) SA(3,3)

You can assign an array variable a valuc just as casily as you assign
2 value to a regular variable, The following example flustrates the
proper format.

A(S, 5) = 67. 232
DD%(8, @) = “THIS IS MY FIRST ELEMENT”

One decision you should make when you set up an army is whether
you want your first element to be 0 or 1. Should A(0,0,0) or A(1,1,1)
be the first clement in a three-dimensional array? This choice is
simply a matter of personal preference. Once you dezide, you use
the OPTION BASE command to tell the computer what the starting
clement value should be. If you want 0 to be the stating clement,
include OPTION BASE 0 in your program; to make the number 1
the first reference point in an array, use OPTION BASE 1.

If you are going to use an unusually large array (one rhat has more
than 3 dimensions or more than 10 clements for eack dimension),
you need to use the DIM command to allocate cnough memory for
the array. The variables A(11), B(2,14,0), and CC$ (15) all require
the DIM statemnent because they have more than 10 elements for
at least 1 of the dimensions. A variable such as D(5,(,7,2,1) nceds
a DIM command because it has more than 3 dimensiors. If you don't
issue DIM for a large array, you will get a Subscript out of Range
crror message, and the computer will stop the progmm.

To use DIM, you type DIM followed by the variable 1ame and the
number of elements for which space should be allocated in memory.
If you are going to have an array called XX( ), for example, which
goes from XX(0,0) to XX(15,3), you would type

OPTION BASE 8: DIM XX(15, 3)

This command makes 0 the first reference point in your array and
scts aside enough memory for the array. Enough menrory has been
allocated for the XX array to be 16 elements by 3 clements; this
dimension allows the array to hold 48 numbers. You also can issuc
the DIM command for more than one array at 4 time:

DIMAS(12), BB(5,5,5), C13(50)
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When programming, be careful not to use the DIM statement twice
for the same array. Something like DIM A(20): DIM A(30) causes
an error statement because Amiga BASIC cannot set up the same
array more than once. You can avoid this problem by crasing arrays
that you arc finished with. If you want to erase an array, use the
ERASE command. To get rid of all the arrays in the preceding ex-
arnple, you type

ERASE A%, BB, Ci$

You do not need to use parentheses when you usce the ERASE com-
have created an array, you are free to use DIM to rew.  ~nsien thd
array or to do other tasks.

Program Editing

If you have tried to write any programs up to this point, you probably
have made a few mistakes along the way. Prior to entering a program
line (pressing KETURN), you can correct mistakes simply by pressing
the BACKSPACE key to delete the error and retyping, If you already
have entered o program line containing an error (the Amiga usually
will indicate an error after you press the RETURN key), you either
can retype the entire iine or use the built-in line editor.

The editor, which is actually the List window, shows you the pro-
gram 5o that you can go to specific parts of the program and make
changes. The List window is simply an clectronic means for modi-
fying the program you have in memory. Just as if you were working
with a word processor, you can change what is on the screen. You
can add more information, delete certain characters, or get rid of
a line or group of lines entirely. After you leave the List window
and go back to the Output window to RUN the program, the modi-
fied prograrm is stored in memory and the old onc has been erased.

To get to the editor, move the mousc pointer to the List window
and click the left mouse button. You can position the pointer any-
where in the window; when you click the button, the cursor appears
at the location where the mouse pointer was.

You can cdit a program in the List window in three ways:

1. You can add to the program. When the cursor is
pointing to the place where you want to add
information, click the left mouse button. You can add a
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program line, a single character, or other information.
When the cursor appears, you are ready to type your
new information. You still can use the BACKSPACE key
to delete characters, the arrow keys to move around
the screen, and the mouse to move to a different part
of the program. You do not need to be worred about
mistakes because you can correct any problems in the
List window. Once you are finished adding tg your
program, move the pointer to the Output buiton and
click the left mouse button. Your new program now
will be in memory, ready to be saved to the disk or to
Le RUNL ’

. You cann delete something from the program. You can

use the mouse to move the cursor to the information
you want to delete and then press the BACKSPACE key
as often as needed. You also can move the pointer to
the beginning of the information you want to delete.
Then bold down the left motse button while you
move the cursor to the end of the text you want to
delete. After you have selected this block of text
(which the Amiga will display in inverse viden), you
can press the BACKSPACE key to get rid of the entire
block

. You can manipulate blocks of information. & block,

as you may have guessed, can be a group of
consccutive program lines, several programs cn one
program line, or any other program text that is
contiguous (is one uninterrupted block of text). When
you have “blocked out” a portion of your prozram
using the mouse as described in method 2, you can
perform several activitics with this block of text. You
can CUT the block, which removes it from the
program and stores it elsewhere in memory. You can
COPY the block, which leaves it unaltered bu’ stores it
in memory for later use, perhaps in another program.
Or you can replace the text with anything elsc you
type. When you CUT or COPY somcthing, you can later
PASTE the text elsewhere in the program or in another
program,

To CUT, COPY, or PASTE a block of text, move the
pointer to Edit on the Menu Bar and sclect the option
you want to usc. If you want to replace a block of text
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with something clse, begin typing the material;
whatever you blocked off will disappear, and the new
text you arc typing will appear in its place.

Now that you have examined the keywords of Amiga BASIC, you
will look at some of the features that hetp you polish your program.
This material thar follows shows you how to delete or display specific
progfam lines.

lfydli want to delete a single ling, you typc only the line numt?cr
and press RETURN; if you want to gct rid of a group of consccutive
lines, you type DELETE followed by the range you want to remove.
A3 you can sce from the examples that follow, you can usc a hyphen
(-  indicate a.range. For instanee, 100-200 means “from 100 to
2(;0 " and -709 means “from the beginning to 100.” Be carcful w.hen
you usc the DEL:TE command; you can't bring back program lines
after they have been rewsuved.

DELETE-168

Removes all lines from the beginning of the program up 10
and including line 100

DELETE 1£8-
1000 the end of the

Removes all lines from and including i
progran

DELETE 58-1598

Removes all lines from 50 10 150, inclusive
DELETE 79

Removes line 70
The LIST command uscs the same parameters as DELETE, but LIST
displays the lines instead of reinoving them from the Progranm ?'ou
can use LIST to display the following: (1) a singlc line, (2) lincs
from the beginning of the program to a specificd line number, (3)
lines from a specified line number to the end of the program, (4)
lines from one line numbcer 0 another line number, nnq (5) the
entire program. For instance, LIST 500-760 (hspl.i)n? lines 500
through 760, inclusive. Typing only LIST shows the entir¢ program.
If you want scrolling to pausc 50 that you can examine what is on
the screen, press CTRL-D. To restart the scrolling, press CTRL-D

again.
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Disk Input and Output

This section describes the disk input and output commands. With
these commands, you can save your program to disk, loid a program
into memory from the disk, merge two.files, change the name of a
file, and start running a program stored on a disk.

When you are ready to save your program to the disk, you type S4VE
followed by the name that you want to'give the program. You riust
be surc (o enclose the file name in guotation marks. Suppose that
you have compici:d an Amiga BASIC program that youwant to call
MYPROG. You ty, ~ "

and press the RETURN key. In a few moments, the computer finishes
saving the program on the disk, and you can continue with other
work.

A pood practice is to save your program frequently as you are \ ‘ork-
ing on it. In fact, a good rule of thumb is to save every 10-20 miuntes
or 20 lines, whichever comes ficst. That way, if the computer should
malfunction, 2 large portion of what you have worked on =il be
saved on the disk If you don't save as you work, and someonc trips
over the Amiga’s power cord 2 few minutes before you have finished
your program, your work will be lost and cannot be recovered.

You can save a uewer version of a program over an older version
of the same program on the disk by using the REPLACE command.
As you are developing MYPROG, for example, you can tell the com-
puter any number of times to REPLACE "MYPROG”. That command
will save under that name whatever program is in memory.

Another good practice is saving the same program wih different
names. This method is a good idea for future debugging of your
program. You can run the earlicr versions of the program to sce
which versions of the program first demonstrate the problems.

LOAD is the opposite of the SAVE comumand, but the formats of the
command are exactly the same. To load a program into memory
from the disk, you type LOAD followed by the file name in quotation
marks (for example, LOAD “"MYPROG™). If the file is a0t on the
disk, the computer responds with an error message.

You can load a program without wiping out the program that is in
memory by using the MERGE command. (Note: Before you usc the
MERGE command, be sure to save to disk the program currently in
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memory.) The MERGE command combines two Amiga BASIC pro-
grams, as long as they don’t have conflicting line numbers. To com-
bine two programs, you rust have one program in memory and
then load the other one (which you will call PROGITWO) off the
disk by typing

MERGE "PROGTUC".

You alrcady know that the RUN command will cxecute whatever
program is currently in memory, nOw you will see how you can use
KN 11 otuer ways. RUN followed by a file name automatically loads
that ». o= disk and executes the program. For example, RUN
“MYPROG” « ~ds and runs the program MYPROG. RUN followed
by a line number suarts the program from that line number. The
following cxample illustrates:

RUN 58

Starts executing whatever program is currently in memory
from line 50

After studying the material in this chapter, you should have an un-
derstanding of how Amiga BASIC works and how you can program
in this language with a minimum of difficulty. with this knowledge,
you can move on to more advanced aspects of Amiga BASIC: graphics
and sounds.

KRS Y A S8

Creating Graphics with
Agpiga- BASIC

This chapter focuses on one particular element of the Amiga BASIC
language: the graphics commands. With these commands, you can
draw a variety of shapes and colors on the screen with surprising
case. Graphics commands on the Amiga computer arc not only casy
to use, but arc much more powerful than the graphes commands
of other machincs because the commands execute at such a fast
rate. Furthermore, the variety of colors available (4096) and the
high-resolution display make the Amiga one of the best graphics
microcomputers available for the price.

About Pixels

One of the basics of graphics on the Amiga is telling the computer
where on the screen you want to draw. You do this by referring to
pixel coordinates. A pixel is the smallest thing that you can draw.
A character, for example, is 8 pixels wide, and you can usec more
than 64,000 pixels on the Amiga The screen is 200 rixcls high and
320-640 pixcls wide (depending on your monitor).

To tell the computer which pixel you are referring to, you use a
two-number reference system. The first number, the X coordinate,
indicates where the pixel is on the x-axis, which hes a value of 0
on the far left and 319 on the far right. The number following the
commz, the Y coordinate, specifies where the pixel is on the y-axis,
which has a value of 0 at the top and 199 at the bottom. For example,
the pixel in the top-left comer of the screen is pixel (0,0). The

79
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pixel just to the right of (0,0) is (1,0), and the pixel below (0,0)
is (0,1).

As you move to the rght across the screen, the X coordinate takes
on a bigger value. You encounter pixels (2,0), (3,0), and (4,0), all
the way up to (319,0), wiich is the pixel in the top right corner
of the screen (sce fig. 4.1).

(0,0 {319,0)

Y-axis

(Y values
increase
4 ownward)

{0,199) (319,189}

When you move the cursor downward on the screen, the Y coor-
dinate increases in value. You find pixels (0,1), (0,2), and (0,3),
all the way to (0,199) at the bottom of the screen. Most of the
pixels you will use will be somewhcre in the middle of the
screen—for instance, (50,50), (178,45), and (21,150).

In this chapter, you will learn about the Amiga BASIC graphics com-
mands by examining their functions and working with samplc pro-
grams. Before you begin reading about these commands, load Amiga
BASIC into the computer so that you will be ready to type and run
the programs. You will learn the commands most easily by typing
and running them as you read through the chapter. You also will
be able to modify and experiment with them so that you can con-
tinue learning on your own.

Lines and Boxes

LINE is the most fundamentat graphics command. You use this com-
mand to draw a line between two pixels or to draw 2 box or a filled

Fig. 4.1. The coordinate system.
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Fig. 4.2. A line created with the
LINE command.

box. For example, to draw a linc that begins at (20,23} and cnds
at (50,60), you type

LINE (28, 23) - (58, 68)

Figure 4.2 shows the result.

(0.0) _ (319.0)

J

(20,23)

(50,60}

319,199

- SN

Suppos_c that you waat to construct a triangle made upof the points
(10,10), (70,10), and (40,60). You type

LINE (16, 16) - (78, 16): LINE (78, 18) - (48, 68): LINE (48, 68) -
(18, 18)

Notice that you need to specify (10,10) twice becawe the Amiga
doesn’t automatically connect all the points. With thewe LINE com-
mands, you are telling the computer: “draw from (10,1%) to (70,10)
to (40,60) to (10,10).” When you work with this simgle command,
you need to instruct the computer to draw another line back to
(10,10) in order to complete the triangle.

The following program, which draws different-colored Ines between
changing points, shows LINE in action. If you put a cormma and a
number after the LINE command, the program draws te line in the
color represented by the number. The following short program uses
this featurc. The program first clears the screen then starts the
FOR..NEXT loop. This part of the program will keep changing the
X value.

18CLS
Z0FORX=0T0 168 STEP 4
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Next, you issuc a LINE command, which draws a line between these
pixels: from (the present X value,160) to (0the present X value)
to (300 minus the present X value,160) to (300,the present X
value). Actually, this line looks more like three lines. These unusual

4

coordinates (which keep changing because the X variable keeps

changing) achieve an interesting graphics rcsultr:‘_

3B LINE (X, 168) - (B, X), RND#3: LINE (8, X) - (380-X, 168), RND *
3+ LINE (308-X, 168) - (308, <5, TNNa 3 -

Instcad of using a constant numbes .- specify the color, you use
RND * 3 to generate a random color frow. 9 to 3. You end the
program by finishing off the loop, then making the program retum
to line 20 in order to run again.

49 NeXT
58 6070 28

With a changing X value, you can create 2 perspective drawing. A
perspective drawing consists of a series of lines connected to a \.mn-
ishing point that represents “the horizon.” You draw from onc plel
(the vanishing point) to various pixcls specified by the FOR..NEXT
100y, which alters the pixels’ X values. First you clear the screen
and draw the line that forms the front part of your perspective
drawing.

18 CLS
20 LINE (28, 158) - (288, 159)

Then you set up the FOR..NEXT loop for X. This part of the program
makes the X variable go from 20 to 280 in steps of 20. ’Ihcrcf(?rc,
the program draws 14 lines in order to complete the perspective.
You follow the loop with the LINE command and then a NEXT
statement to close up the loop.

39 FOR X = 20 10288 STEP 28
48 LINE (159, 58) - (X, 158)
50 NEXT

Just for fun, add a COLOR statement 1o change the color of the pen
that draws the perspective for the next loop. Although the elements
of any one perspective will be a uniform color, each scparate per-
spective will be a random color.

60 COLORRND * 3
78 G010 26
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Writing a Line Graph Progmm

Although the LINE command is simple, you can use it for many useful
and complex applications. For example, you can use LINE to create
line and bar graphs, sophisticated pictures, and other graphics.

The program that follows shows you how you can use LINE to con-
struct the simple line graph shown in figure 4.3 (see color figurcs
in center of book). The program draws a grid on the screen and

" then creates a random line graph on the grid. The program usz:

both the “old” coordinate, where the last point in the line grap ™
was drawn, and the “new” coordinate, where the computer should
draw to. You store the old coordinate value'in a variable, which you
will call OY (for old Y coordinate). By giving the vadable a value
of 40, the program begins drawing the first graph at X coordinate
0 and Y coordinate 40. To begin, you clear the screer and tell the
pen to draw in white, specified by the number 1.

S50Y =49
18 CLS
15COLOR 1

Now you draw the grid. You use a changing X value to draw the
vertical lines and a changing Y value to draw the horizontal lines.
The X value goes from 20 to 280 in steps of 10; a line is drawn
that extends across the screen connecting all the X coordinates.

20 FOR X = 28 T0 288 STEP 18
3B LINE (X, 28) - (X, 168)
48 NeXT

The Y variable goes from 20 to 160 in steps of 10.

SGFORY = 20 TO 160 STEP 18 -
68 LINE (28,Y) - (288, Y)
79 NEXT

Now that you have sct up the grid, you can begin drawing the § ¢
graph. To distinguish the line graph from the grid, you change
COLOR to 2. This graph, as mentioned earlier, is random. As

can see in lines 90 and 110, the program draws frem the of
coordinate to a new one. Y is 2 random number between 20
160. The X variable goes from 20 to 280 in steps of 3. °
FOR..NEXT loop draws the linc graph on the grid; cach time
FOR..NEXT loop executes, the program draws from (X,07)
(X+2,Y).
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75 COLOR 2

86 FOR X =28 TO 288 STEP 3
98Y = RND = 143 + 28

118 LINE (X, OY) - (X+2,Y)
1150Y =Y

Notice that the present value of Y is stored in the vadable OY in

line 115. You complete the loop with a NEXT statement. After the
loop finishes executing, the program pauses, then returns 0 line 10~

to draw another random graph,

128 NEXT
146 FOR D=1 TO 1888: NEXT: GOTO 19

Using Variables with LINE

‘the advantage of being able to put variables in the LINE statement
is that you can usc the same program to draw different figures. For
instance, you can write a program that draws any cube you specify.
You tell the j.rogram the size of the cube and where you want to
put it. By using the LINE statement with the numbers you provide,
the progran: can draw the cube. The first part of the program clears
the screen and asks for the cube's size and coordinates.

18 CLS

26 INPUT "Uhat size cube”; SZ

30 INPUT "X and Y coordinates”; X, Y
35CLS

Now the program is rcady to draw the cube. The front face of the
cube is casy to draw because it is just a square made up of the
following pixel points:

XY X+SZ.Y
X, Y+SZ X+SZY+SZ

To draw the other face of the cube and the lines that connect the
two square faces, you need to do a little arithmetic. In line 40 in
the following program lines, the program jumps to the subroutine
in line 110, which draws a square. After returning to line 40, the
program changes the values of X and Y in order to draw the second
face. Then the program exccutes the subroutine in line 110 again,
which draws the second face, and sets the X and Y values back to
their original valucs,
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48 GOSUB 116+ X = X+S2/3: Y = Y+62/3: GOSUB 118 X = X-52/3: Y =
v-52/3

116 LINE (X, Y) - (X+5Z,Y)

128 LINE (X, Y) - (X, Y+52)

133 LINE (X, Y+52) - (X+5Z, Y+SZ) ¢ LINE (X+5Z,Y) ~ (X452, Y+52)
149 RETURN ‘

\

To draw the lines that connect the two faces, you conncct the four
corresponding points on cach square. You use the same arithmetic
that you used to draw the squares.

S ' TNE (X, Y- (X+GZ2/3, Y+52/3)

6B LINE 5*G7, Y2 - (X+5Z#4/3, Y+52/3)

78 LINE (X, Y+52) - (X+52/3, Y+52%4/3)

86 LINE (X+S2Z, Y+52Z) - (X+5Z#4/3, Y+52%4/3)

Now that the cube is finished, you can print its size and coordinates.
Line 100 is included as 2 “safety net”; this cndless Icop protects the
cube and text from accidental destruction. If, however, vou want to
interrupt the program, you press CTRL and C simultancously.

P@ PRINT "This cube is size"; SZ; "and is locatedat ™ X, ", "; Y
166 6070 166

The following program demonstrates how you keep ore point the
same for the LINE commands you are using. The program draws a
“sunburst” by placing the graphics cursor in the middle of the screen
and then drawing a line to another random part of the screen. The
program keeps resetting the graphics cursor to the middle of the
screen, so all the lines start at the same point. The result s a sunburst
effect (see color fig. 4.4).

SPALETTES, 1, 1, .13

16 COLOR 3

1505

28 LLINE (158, 98) - (RND*303, RND*288)
256010 28

The PALETTE command is discussed later in this chapler.

All the lines in this example are orange in order to make the picture
look like an exploding sun. If you prefer a multicolored sunburst,
dclete line 10 by pressing 10 and RETURN. Then add the following
line:

30 COLOR RND # 3
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Screen Colors

Before you move on to more graphics programs, you should un-
derstand how to set the foreground and background colors. The
COLOR command determines these colors, and it can be followed
by the numbers for the foreground and background culors, For
- instance,

COLOR 1, 2

would set the foreground color to 1 (white) and the backgrounc
color to 2 (black). The foreground color includes all the objects
inat you draw after you issue the COLOR command.

You can find out the color of any individual pixel with the POINT
command. You cither can print the number of the color at a location,
for example, PRINT I')JINT (50,34); or you can put this number
into a variable for later uze, for instance, CO = POINT (50,34). If
the color of the pixel at location (50,34) is Fire Engine Red, the
numbecr stored in the variable CO is 4.

Basic Boxes

The LINE command automatically draws a box when given two pixel
coordinates followed by a comma, a color, and the letter B. The
format for this command is

LINE (X1,Y1) - (X2,Y2), <color>, B

For example, if you want to draw a box with an upper left corner
at (20,60) and a lower right corner at (290,160) using color 3, you
would type

LINE (28, 68) - (298, 168), 3, B
Here are some other examples:
LINE (16,10) - (20,30), 2, B

Draws a box with an upper left comer of (10,10) and a
lower right corner of (20,30)

LINE (18,10) - (28, 39), 2, BF

Draws the same box as the one in the preceding example,
except that this box is filled because you used BF (box
filled) instead of only B

LINE (58, 68) - (113,69), 1, B
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Draws an unfilled rectangle that extends from the
coordinate points (50,60) to (113,69)

You can use the LINE command in a program that alters the color
of the rectangle being drawn. By drawing 50 boxes, allclose to one
another, you can create the illusion of a three-dimensional object
made up of various colors (sce color'ﬁg. 4.5). You clea the screen,
set up a loop that makes X go from 1 to 100 in stess of 2, and
change the color accoiding to the current value of X. With cach
pass through the loop, ihe program’draws a box. After the loop is
finished, line 60 conw.: Ay Ioups back to itself in order to preserve
the picture you have created.

18CLS

20FORX=1TO 188 STEP 2

4B LINE (X, X) - (X»2, X»1.5), RND»2+{, BF
59 NEXT

668 GOTO 68

Creating Random Graphics

RND, a command used frequently in the programs in this chapter,
is the Amiga’s random number generator. Using RND and a number,
you can generate a random number berween 0 and 1-or example,
52335, .01253, and .98431. Although RND is generlly used to
create unusual cffects, the command also can be used todemonstrate
low different components of a command opcrate.

You can create a program, for example, that draws random boxes
on the screen. In the sample program, the coordinates of the boxes
are random, and the color of cach box is random as well. The usc
of RND statements in this program demonstrates how the random
number generator works and how different numbers produce dif-
ferent results when used with the LINE command. Fisst, clear the
screen and gencerate random numbers for two different X and Y
coordinates,

5ELS
18 X1 =RND * 308: Y1 = RND » 200 : X2 = RND * 308: Y2 = RKD * 260

Now that you have established the coordinates, you an draw the
box.

28 LINE (X4, Y1) - (X2, ¥2), RND=3, B
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SR

L
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Now you can continuc the loop endlessly by making the program
go back to line 10.

48 GOT0 18

Run this program and watch as the screen quickly fills up with boxes.
By making one simple modification to this program, you can fill the
screen with solid boxes, cach of which has a random color. Enter
this new line 20: -

2811 (X1, Y1) - (X2, Y2), RNDW3, BF

You ca.- <e your knowledge of the LINE command to write a bar
graph progran.. This program is similar in many ways to the line
graph program that you created earlier in this chapter. To draw the
bar graph shown in color figure 4.6, you clear ilie screen, set the
COLOR 1o black, and make a grid Ly using the same technique that
you used in the random line graph progeam.

SCOLOR1

16 QLS

2B FOR X =20 TO 288 STEP 18
49 LINE (X, 20) - (X, 160)
45 NeXT

SBFORX =20 TO 168 STEP 18
6B LINE (28, Y) - (288, Y)
78 NEXT

Now you are ready to draw the bars that make up the bar graph.
You draw the bars with COLOR set to a random number between
1 and 3; and you start at X coordinate 40 and end at X coordinate
240, drawing the bars cvery 20 pixels.

75 COLOR RND=3
BI FOR X = 40 T0 249 STEP 29

Next, create a random height for the bar. To do this, you sct up a
random value, which will be between 20 and 160, for the Y
coordinate.

B5 YY = 20 + RND» 149

Now you can draw the bar. It will be solid and start at (X+2,YY)
and end at (X+8,160). The bar, therefore, will be six pixels wide
and extend from the bottom of the screen all the way to the random
Y coordinate you created in line 85. You close the loop with a NEXT
statcrment.

2 ISR PRI

S 3%

R B i RS

FOLINE (X+2, YY) - (X8, 168), RND=3, BF
188 NeXT .

Determining Values

Although the mathematics used in these programs«might seem con-
fusing to you, you should understand that, many of the values used
in the statements here are arbitrary. For ¢xample, fi3 'sophisticated
formula was used to come up witk the statement LINE (X+2,YY)
- (X+8,160). The statement was wyitten withi twg ccnsiderations in
mind: (1) that the bar should be abou. siv pixels wide, and (2)
that the bars should not run into each other. “literciore, the values
X+2 and X+8 were used as the left and right sides of the bar.

The next program illustrates the art of writing good datements. Th~
program shows that somectimes certain values are wsed for a par-
ticular reason.

160LS
28FORS =4 T0 66 STEP 2

36 LINE (5+S, 5+5) - (28-S, 150-S), 1, BF
48 NEXT

This programm draws 32 boxes. Each one is smaller ttan the last and
fits inside the larger boxes (sce color fig. 4.7). If tie boxes were
circles, they would be called concentric because ther are all similar
in size and shape and have the same center point. To achieve the
cflect shown in the figure, the statement LINE (5-55+S) - (280-
§150-5), 1, BF had to be devised carefully so that the boxes stay
within the confines of the screen and so that the bozes all fit inside
one another.

To meet these specifications, careful attention had ¢ he paid to the
values in the FOR..NEXT loop. The value of S goes from 4 to GG in
steps of 2. Therefore, the loop “passcs” a total of 32 times (4, 6, 8,
10, 12, and so on to 66). The coordinate for the upper left comer,
(5+5,5+5), makes the X and Y values grow larger ai the loop gets
closer to its end. The coordinate for the lower righ! corner, (280-
5,150-S), grows smaller as the loop nears jts end. Eachbox, therefore,
fits inside all the others previously drawn, and all the boxes fit within
the confines of the screen. The numbers used in lne 30, derived
after much experimentation, meet these goals.
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.

The CIRCLE Command

Another fundamental command used to create grapliics in Amiga
BASIC is CIRCLE. Its format is

CIRCLE (X,Y), <radius>, <color>, <star>, <cnd>, <aspect™>

[n a CIRCLE staternent, the only variables that you must use are the
(X.,Y) coordinates and the radius. The color is used just like you
used it in the LINE cominand.- The start and end options are the
starting and cnding ~nints of the circle, ranging from -27 to 2m.
The aspect variable, ~hicu i= 2 number that you assign, “warps” the
circle. For example, if tiie “snect is 44, the circle appears norroal.
If the aspect is .22, the shape 1. half as high as it is wide, so the
result is an cllipse. An aspect of .88 produces an cllipse that is half
as wide as it is tall.

Running the following short program will help you better under-
stand the aspect variable. The program draws circular shapes with
aspects ranging from .1 to 2 in steps of .05. The first cllipse drawn
is short and wide, whereas the last ¢llipse drawn is tall and thii.
Watch carcfully to observe the effects of the aspect ratio as the
program draws cach ncw cllipse.

1805
28FORA=.1TO2STEP. G5
30 CIRCLE (158, 90), 58, A
48 NEXT

To sce the results of different X and Y coordinates, coupled with
random radii, run the following program:

18 0LS

28 X = RND * 300
30Y = RND = 200
48R = RND = 38

58 CIRCLE (X, Y), R
60 COLOR RND = 31
78 GOTO 28

From this basic program, you casily can make modifications that wll
produce a number of diffcrent ceffects. By changing two lines, you
can uvsc the aspect ratio to produce random cllipses instead of cir-
cles. First, add a command and the letter A to the end of line 50
so that the line Jooks like this:

SBCIRCLE (X, Y), R, A

CREATING GRAPHICS WITH AMIGA BASIC 91

e RIS S e

A

[RETT R

VR

Now add the following new linc to make the program create random
aspects: ‘

45A =RND = 2

By putting circles on top of each other, you can ceate a three-
dimensional cone. The trick to doing this is to mate each circle
successively smaller and shift away from the last cirde drawn, -

The next program draws not just one, but four cones,~ach of which
spreads out from a different corner of the screca These cones eon:
verge on cach other and create a textured sphe, ~ in tue raiddig, of
the screen. '

SCOLOR L

18 CLS

29FORY =1 TO 76 STEP 2

32 CIRCLE (Y%2Z,Y), Y: CIRCLE (303-Y%2, Y3, Y

48 CIRCLE (383-Y%2, 166-Y), Y: CIRCLE (Y#2, 146-Y), ¥
S8 NEXT

68 GOTO 68

For those cold holiday nights, here is a program that wes the CIRCLE
command to create the winter scene shown in color fgure 4.8. (‘The
PAINT command is discussed later in this chapterin the section
titled “Using PAINT To Fill Shapes.”)

SCOLOR 1

16 CLS

30 LINE (8, 120) - (319, 129)
48 CIRCLE (158, 115), 25

45 PAINT (158, 115), 1

50 PAINT (150, 125), 1

6@ CIRCLE (158, 65), 21

76 CIRCLE (158, 55), 16

82 CIRGLE (145,51), 2

81 COLOR 2: PAINT (145, 51), 1
98 CIRCLE (155, 51), 2

91 PAINT (155, 51), 1

92 COLOR 1

95 PAINT (158, BS), 1

100 LINS (158, 55) - (168, 57)
185 LINE (156, 59) - (150, 55)
118 LINE (168, 57) - (150, 59)
115 COLOR 3: PAINT (151, 56), 3
126 LINE (158, 55) - (150, 59)
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123 COLOR 3

125 PAINT (145,55), 1

127 PAINT (159, 65), 1

130 COLOR 2: LINE (147, 63) - (149, 64):

LINE (149, 64) - (152, 64):

LINE (152, 64) - (134, 63) .
135COLOR 1 "
149 CIRCLE (127,83), 7

145 PAINT (127,83), 1

150 CIRCLE (173,83), 7

155 PAINT (173,83), 1

168FOR1 =1 T0 108

170 X = RND * 319: Y = RND * 119

188 PIXEL (X, Y)

185 NEXT

2¢0 GOTO 2088

CIRCLE, like the LINE command, works quickly, as you can sec from
running the preceding programs. Now that you have examined these
commands, you are ready to move on to more sophisticated graphics
functions. With the functions discussed in the rest of this chapter,
you will be able to control the kinds of lines, patterns, and shapes
that you Jdraw.

Solid Shapes and Patterns
When you want to draw a shape made up of several different points,
using the LINE command isn’t always the most cffective way to ac-

complish the task. Several other Amiga BASIC commiands make draw-
ing complex shapes casicr: ARFA, AREAFILL, and PATTERN.

Using the AREA Command

The AREA command lets you specify the points of a polygon that
you want to create. Although the AREA command Dby itself doesn't
do anything, cach pair of coordinates that you give is stored in the
computer’s memory for later use with AREAFILL, which draws the
shape. You can type the coordinates directly after the command—for
example, AREA (10,10): AREA (50,50): AREA (100, 75). You should
use AREA and AREAFILL to draw simple shapes. Watch this next

simple program in action as it draws overlapping triangles of many

different colors.

<
1

O N S YT e

PRLAR
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180LS )
2B6FR1-1T03
3BX(1) = RND % 380° Y(1) = RND ~ 168 ‘
46 NEXT

58 AREA (X(1), Y(1)): AREA (X(2), Y(2)): AREA (X(3),Y(3))
68 COLORRND % 3, RND = 3: AREAFILL
78 GOTD 28 '

When AREAFILL draws a figure defined by the AREA points, the
figure remains on the screen until you clear it. You can take ad-
vantage of this feature by using the AREA and AREAFILL commany
to create shapes that overlap each other. The result is a three-
dimensional object that looks someswhat like half a pyramid.

18 0LS

20 FORX = 6 T0 308 STEP 2

36 AREA (B, 8) - AREA (309, 8) : AREA (X, 189) : AREA (303, 189) : AREA
(8, 168) -

PREA (X, 100)

35 COLORRND = 3, RND * 3: AREAFILL

40 NEXT

After you run this program, try modifying it to display four colored
arrows pointing to the center of the screen:

290 FORX =308 70 8 STEP -2
30 AREA (8, 8) - AREA (X, 190) : AREA (8, 186) : AREA (363, 8) :
AREA (308-X, 188) : AREA (304, 1809)

By changing the coordinates that make up a shape, yoa can usc the
AREA and AREAFILL commands to create simple animation. For in-
stance, you can create a four-point “mirror” that has two constant
points and two changing points. The result is a rotation eflect.

16C0LS

2WFORX =18 TO 158 STEP 2

3BAREA (X, X) : AREA (150, 18) : AREA (168-X, 118-X) : AFEA (10, 108) -
AREAFILL

35 COLORRND * 3

48 NeXT

Now that the mirror has rotated in one direction, you can complete
the effect by making the program loop back to line 2¢. This results
in continuous smooth “animation.”
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58 FORX = 150 T0 18 STEP -2

68 AREA (X, X) : AREA (156, 108) : AREA (168-X, 118-X) : AREA (18, 1080) :
AREAFILL

65 COLORRND * 3

70 NeXT

86 GOTC 28

Although this rotation effect is interesting, it isn't true animation . -
because the figure is overlapping itself. By the time the mirror has:
rotated once, an abundance of shapes is concentrated on the screen.

You can change the program so that after it Cra .z the figure-cach
time, the program pauses, then erases the figure. .7 = resiit'is some-
thing more like truc animatjon. Add the following lines o+ the pre-
ceding progran:

1 CLS: INPUT "Color of mirror"”; CO

SULORCO, 6

20 FOR X =18 T( 159 STEP 3

I1LFORD =1 TOSA: NEXT

33COLORY REA (X, X): AREA (150, 18) : AREA (168-X, 118-X) :
AREA (16, 108) : AREAFILL

S0

SOFOR X =124 TO 18 STEP -3

61 FORD=1TO 52 NEXT

63 COLOR 8: AREA (X, X) : AREA (156, 18) : AREA (168-X, 118-X) -
AREA (19, 168)

65 COLOR CO

Using PAINT To Fill Shapes

If you have a shape on the screen that you want to fill with a color,
you can use the PAINT command to “flood fill” that shape. A flood
fill starts painting at the (X,Y) pixel that you specify and continues
painting until reaching the boundary specified. For instance, if you
draw a circle on the screen and use the PAINT command, it paints
inside the circle until reaching its boundarics.

The PAINT command's format is
PAINT (X)Y), <color>, <bordcr color>

The (XY) specifies the place to start painting. The color is the
number of the color that you want used to fill an area, and the border
color specifies what color the boundary of the area will be.

I R ARG <) LA S e
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Keep in mind that flood fills can “leak out” just like water if the
arcas are not completely bounded. If you paint a cirde or square
in which even one pixel is missing, the paint “spills” through that
leak. In other words, PAINT keeps painting until an area that is
completely surrounded by boundaries is filled.

The following program draws random circles on the screen and fills
them with random colors. When you run the program, be sure to
notice.this: When a circle begins overlapping another circle, PAINT
does not go beyond the confines of the border surrounding the first
circle, even if that border is pantially formed by another circle that
overlaps the one being painted.

18 LS
26X = RND * 38D: 7 = RND » 180+ R = RND « 30
3BCIRCLE (X, V), R

35 COLOR RND » 3

48 PAINT (X, V), 1

56 GOT0 28

Painting the Amiga Bear

You can create a more complex drawing by taking the commands
you have learned one step farther. The next progran sses the PAINT
command to draw a little bear’s face. The program gives the features
the appropriate colors so that the image looks just likea teddy bear.
To begin the program, set the color to orange and clear the screen.

SCOOLOR 3
18 CLS

Now draw the circles that make up the bear's face, eyes, and cars.

20 CIRCLE (158, 98), 20 --
39 PAINT (158, 99), 1
49 CIRCLE (13g,88), S
45 PAINT (129, 79), 2
S@ CIRCLE (178,89), 5
68 PAINT (169,79, 2
65 COLDR 1

80 CIRCLE (143, 83), 2
93 PAINT (143, 83), 2
182 CIRCLE (158, 83), 2
118 PAINT (158, 89), 2



96 AMIGA PROGRAMMING GUIDE

To complete the picture, add line 120, which draws a smile on the
bear's face, and line 130, which draws a nose.

128 LINE (145, 98) - (148, 188): LINE (148,108) - (152, 108):
LINE (152, 1208) - (134, 98)

138 LINE (148, 92) - (158, 99) : LINE (158, 98) - (152, 92):
LINE (132, 92) - (148, 92)

- Writing a program that draws a picture is sometimes difficult be-

_cause you have to spend a lot of time finding the correct coordinates.

"If you spend enough time altering the coordinates so that the pic.tu.e
looks right, you will be able to expand your program to make it <~
other things. You will do that later in this chapter, so be sure to
zave this Bear Face program onto a diskette.

Patterns Created with
Binary Numbers

Until now, you have been using solid patterns in the graphics you
have created. You also can change these parterns so that they are
not solid, but instead confonn to the specifications that you provide.
To nnderstand how this is done, you first need to examine the con-
cept of binary numbers.

The decimal system (1, 2, 3, 4, 5,... 10, 11, 12) is also known as
base 10. You can create a number system out of any base, but com-
puters primarily use base 2 (binary) and base 16 (hexadecimal)
numbers. The binary number system involves only two digits: O and
1. Therefore, nnmbers take forms such as 10101010 and 11010111,
Determining the decimal value of these numbers is not difficult be-
cause each digit's place has a specific value.

The rightmost place has a value of 1. As you move to the left, cach
place has a valne twice as high as that of the previous place. The
next place to the left, therefore, has a value of 2; the place afier
that, a value of 4; and so on, through 8, 16, 32, 64, and so on,
depending on how many digits (places) the binary number has.
Some cqualitics to help you understand binary numbers follow.

00000001 = 1 The only digit set to 1 is in the place
with a value of 1.

00000010 = 2 ‘The only digit set to 1 is in the place
with a value of 2.
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00000011 = 3 Both the 1 and 2 places are set,
10000000 = 128 The place with a value of 128 is sct.
10000001 = 129 Add 128 plus 1 to get the raluc of 129.
10000010 = 130 Add 128 p1u§ 2 1o get 130,

10000011 = 131 Add 128-plus 2 plus 1 to gt 131

A binary digit with eight ones and zeroes is called : byte. A byte,
therefore, is #qual to eight binary digits, or bits.

The PATTERN Command

The Amiga uses two bytes to determine what line paterns look like.
Each 1 represents a pixel that is turned on, aad exach O represents
a pixel that is turned off. Therefore, the default scitng of the two
bytes, 11111111 and 11111111, causes the line to Le solid. If one
of these bytes were 11000011, a gap of four pixels would vccur in
cach scgment of the line. A very long line would e full of gaps
because the two bytes represent only a specific lengh of line. I all
the bits in these two bytes were set to 0, you woud noi be able
to sce any lines that were drawn, because all the pixels would be
turned off.

Fortunately, you don’t have to translate binary numbers into decimal
numbers when you specify patterns. Instead, you simoly can put &8
in front of the binary pattern you want the polygon’sborder line or
pattern clement to have, and the program will do the rest. For in-
stance, if you want the patter’s border to be made up of short
dashes, you type

PATTERN &B11001100110G1100 -

PATTERN makes the program draw polygon bordess in a specific
way. The &B and series of ones and zeroes specify what pixcls you
want to turn on and off in the border.

‘The second part of the PATTERN command, which vorks on some-
what the same principle as the first part, establishesz specific kind
of pattern basced on binary digits. You can use PATIERN to change
how a solid figure appears by changing the pattern created by an
AREAFILL or PAINT command.

The PATTERN command is followed by the number used to define
the border of the polygon. For instance, suppose that you want to
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make the upper half of a pattern solid and the lower half blank. 1n
binary, the pattern would be the following:

1111111111111111 All 16 bits are on, making the top
solid.

0000000000000000 Al 16 bits are off, making the
: bottom cmpty.

If you filled an.area with this pattern, the eniire region would be
made up of solid lines separatcd by blanks. Examining the large 16-
hit »sords (a word equals two bytes), you can determine that the
hig.. - nuwnber is equal to 65535, whereas the lower number is equal
to 0. If you ~anted to put this pattern into the computer, you would
type something like

PAT%(0) = 65535: PATY(1) = 0

PATITERN, PAT%
The two numbers stored in the PAT¥( ) array establish what the
pattern will be tike. The PATTERN command is followed by a comma
(which can be preceded by a number in order to cstablish what
the border should be like) and the array in which the pattern is
stored (PAT%( )). To use more clements in the pattern, you just
store more numbers in the array used with PATTERN. You do not
need to tell the computer how many clements you wd using.

One important rule to remember is that if you use an odd number
of elements (such as 1, 3, or 5), then the program uses the next-
highest even number for the number of elements in the pattern. For
example, if the ONE%( ) array had only five clements and you issued
the command PATTERN, ONE%( ), the program still would assume
that the pattern has six clements. However, the sixth clement would
have a value of 0.

Programmed Patterns

You can sce the Amiga move through different patterns by writing
a program that moves increasingly from a mostly empty pattern to
a solid one. With every pass of the loop, the program changes the
pattemn by increasing each element’s value by 255. The bits in cach
element change according to the change in the value. Type the fol-
lowing program and run it to scc the results.

)

oy

3
A
X
i
S
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18CLS ~

28FOR 1 =870 7: FIRST/A(1) = 255+ F: NEXT

38 PATTERN, FIRSTZ

48 AREA (16, 1) AREA (300, 10) : AREA (150, 158)
SBF =F +255 -

68 IF F = 65535 THEN GOTO 60

78 GOTO 28

Line GO checks to see whether the value of the elements has reached
65535, the value that indicates a solid pattern. When this value is
rcached, line 60 repeatedly loops back-to itself so that the solid
pattern remains on the screein.

For a different effect, you can program random patterns into the
computer. Here is a simple way to determine what numbers should
go into the first and sccond bytes of a word:

1. For the sccond byte, which consists of the rightmost
eight bits of the word, you can determine which
number to use with the binary-to-decimal trarstation
method discussed carlier in the chapter. If the last
eight bits of the word are going to be 10010010, for
example, you can determine that the decimal
equivalent is 146.

2. For the first byte, which consists of the leftmest cight
bits of the word, multiply whatever decimal rzsult you
get by the number 256. You do this because the left
byte has a value 256 times greater than the right byte.
Therefore, even a small number such as 00003001 has
a value of 256 if the number represents the left byte.

3. After you determine the values of both bytes, add the
values together. The result is the value of the entire
word.

4. 1f you want to take the easy wiy out, you simply can
use the &B symbol to tell the computer that you want
the ¢lement to be &B1001010010100101.

In the following program, cight elemcnts make up the pattern. The
odd-numbered e¢lements are random numbers from 0 to 255. There-
fore, the right sides of the words are affected, whereas the left sides
remain black The even-numbered ¢lements have random values be-
tween 255 and 62025 (in multiples of 255), so the let sides of the
words change, but the right sides stay black. An example of what
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the random patterns could produce follows. The resulting patterns
arc waves that appear to be random.

0000000011101011
1101011100000000
0000000011111011
1000110100000000
0000000011110000
1111100100000000
0000000000101010
01010111000N00GO

The left stde of every «.” »r wurd changes, wliercas the right side
of the altemnate words change. The following program demonstrates
how this procedure works.

180S

20FO0R 1 =1 TO7STEP 2: FIRSTA(L) = RND % 235 NEXT

3B FOR [ =2 TOBSTEP 2: FIRSTZ(]) = (RND * 255) % 255: NcXT
49 PATTERN, FIRSTY

SO AREA (19, 18) : AREA (308, 14) : AREA (159, 158)

An advantage of the PATTERN command is that it cnables you to
superimpose images in order to create interesting iftusions. For ex-
ample, you can create a four-clement pattern in which every odd-
numbered clement is colored entirely on the right, and every even-
numbered element is colored entirely on the left.

19 CLS
2B FOR 1 =870 3: READ FIRSTZ(1) : NEXT
30 DATA 255, 65780, 255, 65250

You can program a second pattern that is the opposite of the pre-
ceding one by adding these lines:

40 FOR 1 = 8 TO 3: READ SECONDZ(T) : NeXT
58 DATA 65288, 255, 65280, 255

You can superimpose the two opposite patterns continuously so that
the shape of the object being drawn doces not change, but the object
seems to be “vibrating” as the different patterns are switched on
and off.

68 PATTERN, FIRST/

7B AREA (19, 19): AREA (3088, 18) : AREA (150, 159)
JSFOR1=1T0108: NeXT

B0 PATTERN, SECONDY

CHEATING GHAPHIUYS WILH ANMIUA DADIL JEVI

78 AREA (16, 18): AREA (309, 18) : AREA (158, 150)
180F0R I =1 T0 160: NEXT
118 GOTO 68

\

Notice that lines 75 and 100 are inscried in order to slow down
the computer. The Amiga is so fast that you must add these delay
lines to achieve the proper cffect. If you delete lines 75 and 100
and run the program again, you will discover that the patterins are
superimposed too quickly for creating quality graphics.

Accessing and Saving Craphics -

Two Amiga BASIC commands cnable you to take grap - images
from the screen, save them in an array, and display them later. These
twvo commands and their formats are

GET (X1,Y1) - (X2,Y2), <array>
PUT (X)Y), <array>

You use GET to capture an image and put it into un array. To use
this command, you type GEY, then you type the X and Y coordinates
of the upper left and lower right corners of the arca that you want
to capture. These two corners define the rectangulararea of graphics
that you want put into the array. Even if you arc storing areas that
are circular or some other shape, you still must encompass the shape
in the confines of the rectangle you establish with the two corners.

After you determine which rectaogular portion of the screen you
want to store, you need to set up a specific amount of memory for
the array. Here is the formula for determining the amount of memory
required:

((width of rectangle in X pixels) * (height of rectangle in
-Y pixels) « 4) / 32 -

For instance, if you want to store an image within 1 rectangle witt
an upper left corner of (20,20) and a lower right corner of (70,40)
the width is 70 - 20, or 50, and the heighe is 40 - 20, or 20. Fifty
times 20 equals 1000, multiplied by 4 equals 4000, divided by 3:
cquals 125. This final number is what you would put after the DIM
statement defining your array. If you were going to store this graphics
image in an array called PICTR%( ), you would put the statemen
DIM PICTR%( [25) somewhere ncar the beginning of the program
You always should sct up the array before you use the GE1
command.

e —
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Once an image has been saved in an array, you can perform other
tasks in the program until you want to display the image again. When
you want to redisplay the image, you type PUT, then you type the
X and Y coordinates where you want the upper corner of the image
to appear on the screen. With the PUT command, you can put the
image anywhere on the screen.

Creating Superbear

By using GET and PUT with the Bear Facc program, you can create
a Superbear that “flies” across the £~reew in a single Jeap. You start
with the simple Bear Face program you v coriier in this chapter:

SCOLOR3

18 CLS

20 CIRCLE (150, 98), 20

38 PAINT (158, 99), 1

40 CIRCLE (138, 88), S

S PAINT (129,79), 2

M CIRCLE (179, 808), S

68 PAINT (169, 79), 2

45COLOR1

B CIRCLE (143, 83), 2

98 PAINT (142, 85), 2

189 CIRCLE (158, 85), 2

119 PAINT (158, 83), 2

128 LINE (145, 98) - (148, 180@): LINE (148, 108) - (152, 180):
LINE (152, 188) - (154, 98)

138 LINE (148, 92) -~ (158, 98) : LINE (158, 98) - (152, 92): b
LINE (152, 92) - (148, 92)

You can change this program, which draws a bear’s face, to make
the bear’s face move. First, sct up enough memory to save the image.

7 DIM BEARY.(5808)

Next, save the shape by specifying the upper left and lower right
coordinates of the rectangle encompassing the bear's face.

148 GET (128, 78) - (188, 112), BEARY,

Now, move the bear’s face to many random locations. The result is
a multitude of faces on the screen.

158 PUT (RND=388, RND%15@), BEARY: GOTO 158

Lkt e L
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After you run this program and sec the results, use the [ollowing
lines to create Superbear. The program uses a FOR...NEXT loop to
move the face to increasingly lower-numbered coordinates. The face
moves up and to the left until it disappears beyond the screen, at
which point the program repeats the process so that the bear kecps
“flying” the same route. '

158 FORA = 188 TO B STEP -1: PUT (A, A), BEARY: NEXT
155 0LS
168 GOTO 158

- Changing Red, Green, and

Blue Color Levels

If you want to change the values that make up any color register,
you use the PALETTE command, followed by the number of the
color register you warit to change and the three R, G, B numbers
you want to change the color to. Suppose that you want color reg-
ister O to have a red level of 10, a green Jevel of 5, and % blue level
of 12. You type

PALETTE 0, 10, 5, 12

To see the results of the changing values for cach of the three color
levels, run this program for as long s you like. Displaying all 4,096
colors that are available on the Amiga takes quite a while,

18FORR =070 15
20FORG = B 70 15
36FORB =0 1015
4@ PALETTES, R, G, B
56 NEXT : NEXT : NEXT

Just Ask the Mouse

In addition to the graphics output commands, such as PUT and
PALETTE, other graphics-related commands deal strictly with input.
Input allows the program to accept information from the “outside
world” through the mouse, keyboard, or some other device con-
trolled by the user.

MOUSE is an input graphics command that gets information from
the mouse about the position of the graphics cursor on the screen
and the state of the left mouse button. The most obvious use for
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MOUSE is to crecate a simple drawing program; the X and Y coor-
dinates from MOUSE can be converted directly into graphics. When
you use MOUSE in a program such as the one that follows, you can
move the mouse to draw a picture.

1CLS

500-=1

6 X/, = MOUSE (1) : YZ = MOUSE (2): BZ = MOUSE (9)
7 G070 49

20 X7, =MOUSE (1) YZ =MOUSE (2) : BY = HOUSE (8)
25 1FBZ=1THENCO=C0+1: IFCO=3 THENCO - ¢
3B LINE (0¥, OYZ) - (X, Y7), €O

400X = X QY7 = YL

58 GOTO 29

The variables X% and Y% specify where the mouse is currently point-
ing, and OX% and OY% indicate the mouse’s “old” location; these
four wariables well the computer where to draw. Pressing the left
mouse bt on changes the color, but the variable CO (representing
the color) is not allowed to go over 3.

When yon run the program, moving the mouse will allow you to
draw (conesponding to the movement of the mouse ) on the screen.
Pressing the left button will change the color of your “drawing pen.”

You also can use the mouse to create shapes, as demonstrated in
the following program. With this program, you can use the mouse
to create boxes. First, you usc the mouse to specify the upper left
corner of the box.

18 CLS
30 X/ = MOUSE (1) : Y7 =MOUSE (2): BZ = MOUSE (8)
49 IF BZ = 1 THEN X17 = X/: Y17 = YZELSE 30

After you push the left mouse button and put the values for the
upper left corner into the variables X1% and Y1%, the program
pauses to give you time to refease the button. The program then
waits until you press the button again, then establishes the current
location of the graphics cursor at the lower right corner of the box.

A5FORD =1 TD 108: NEXT
58 X/ = MOUSE (1): Y7 =HOUSE (2): BZ = MOUSE (@)
68 IF B =1 THEN X2V = XV Y2, = YZ ELSE 58

Finally, the program draws the box, using the coordinates cstab-
lished. The program then loops back to line 30 to wait for another
box to be drawn.
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7O LINE (X17, Y17) - (X2/,Y2%), CO, B
80 GOTG 38

As you may have realized, the mouse is a powerful inputdevice. The
mouse is suited cspecially for graphics because it can e moved in
any direction with excellent accuracy. Amiga BASIC's NOUSE com-
mand is exclusively for getting input from the mouse device. By using
the MOUSE (0) command, you instruct the computer 1o get infor-
mation from the mouse. The current X-coordinate tha the mouse
represents will be in the variable MOUSE (1); the Y-coerdinate will
be in the variable MOUSE (2).

By using the LINE command in conjunction with the mouse, you
can create a drawing program with only a few lines of code:

CHECKER:

B = MDUSE (8)

X = MOUSE (1)

¥ = MOUSE (2)

LINE (OX, OY) ~ (X, Y), 1
CY=X:OY=Y
GOTO CHECKER

For the next issuance of the LINE command, the value: of X and Y
again are stored in different variables (OX and OY). Ths is because
the Amiga neceds to know where the drawing pixel currently is lo-
cated on the screen. While running the previous prognm, you can
draw by moving the mouse around. Also, you can create straight
lines by moving the mouse to the point where you want the line
to start, holding down the right mouse button as ycu move the
pointer to the place where you want the line to end, ind then re-
leasing the button.

With a slight modification, you can have a program tha” also allows
vou to change the color of the line being drawn:

C=1
CHECKER:
B = MOUSE (8)
X = MOUSE (1)
Y = MOUSE (2)
LINE (OX,0Y) - (X, ¥), €
OX=X:0v=Y
IFBTHENC=C+1: IFC=4THENC =6
GOTO CHECKER
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You still can use the right mouse button to draw lincs, but now you
also can use the left mouse button to change colors. Moreover, by
holding down the left mouse button, you can get the color of the
drawing pixel to change continuously as you draw.

The next program uses both the MOUSE and the AREA commuands.
With this program you click the mouse button at five differcnt points
in order to dcfine a five-pointed solid area. The FOR..NEXT loop,
which uses the variable D, slows the computer so that it won’t in-
terpret one click of the mouse button as several clicks.

COLOR 1
CHECKER:
B = MOUSE (8)
X = MOUSE (1)
"\ = MOUSE (2) ‘
IFBCETHENAREA (X, Y): N2 - NP + 1: FURD = 1 TO 750 NEXT
IF NP = 5 THEN AREAFILL: NP - 8
GOTO CHECKER

Because the Amiga is such « fast machine, ¢ven BASIC programs can
be used to create complex three-dimensional graphics. With this
next program, you can move the mouse around the screen (while
holding down the left button) and duplicate a circle hundreds of
times. As you move the mouse in iz irection you want the circle
to be duplicated, you create a three-dimensional pattern.

CIRCLE (189, 128), 50
DIMP (1008)
GET (58, 58) - (158, 158), P
CHECKMOUSE :
X = MOUSE (1)
Y = MOUSE (2)
B = MOUSE (&)
IFBCBTHENPUT (X, Y3, P
GOTO CHECKMOUSE

If you want just to move an clement rather than duplicate it, you
can use CLS to clear the screen every time the object is moved. The
Amiga does this so quickly that the object scems to move smoothly
without any “flickering.” The following program allows you to move
a cube around the screen by means of the mouse:

DIMP (2000)
COLOR 2
LINE (58,50) - (158, 168), , B

3
i
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LINE (75, 46) - (175,99), , B
LINE (58, 58) - (75, 48)
LINE (158, 188) - (175, 98) ‘
LINE (58, 180) - (75, 99)
LINE (158, 58) - (175, 48)
GET (58, 48) - (175, 169), P
CHECKMOLISE :
X = MOUSE (1)
Y = MOUSE (2)
B = MYJSE (8)
IFZC@THENCLS: PUT (X Y), P
GOTO CHECKHOUSE

Putting It All Together

In this chapter, you have learned the fundamentals of producing
graphics with Amiga BASIC. Now you can put your nowledge to
usc by writing some programs that use some of the commut.ds you
know.,

Moving Blocks of Graphics

The following program demonstrates the usefulness of the PUT and
GET commands. It draws a random graphics picture ¢n the screen,
then allows you to use the mousc to move blocks of graphics around.
First, you usc random CIRCLE and LINE commands to create the
graphics.

16 CLS
20FOR1=1T068

30 CIRCLE (RND*398, RND*158), RND*4g -

48 L INE (RND*Z50, RND*15) - (RND=389, RND*158), RNI*3, BF
50 LINE STEP (RND*360, RNDx158)

55 COLOR RND*3

68 NEXT

After the graphics are on the screen, the program begins to monitor
the mouse and waits for the button to be pressed (B% cquals 1).

78 X7 = MOUSE (1) Y7 = MOUSE (2): B, = MOUSE (8)
80 IF BZ <> 4 THEN GOTO 78
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When you press the button the first time, the program is signaled
that you have sclected the upper left coordinate of the rectangle of
graphics to be moved. The program storcs those X and Y coordinates
in the variables X(1) and Y(1). The program pauses so that you
have time to release the mouse button. If the pause is not inclnded
in the program, the program might “think” that you arc pressing
the button again.’

98 (1) = ¥: Y(1) = YZ

X ;.

93 FOR D =170 208: NEXT w
. %

The pregram waits for the button to be pressed a second time. When e
this | ~ppeas, the program stores the X and Y coordinates in the {;
variables .{2) and Y(2) and figures out how much memory space

to allocate for the array that will hold the graphics-filled rectangle.

108 X7 = MOUSE (1): Y7 = hDUSE (2) ¢ BZ = MOUSE (8)
116 IF BZ <> 1 THEN GOTG 129

128 X(2) = X2: ¥(2) =Y/

138 D1 = X(2) - X(1)

131 DM = B = (Y(2) - Y(D)

132D = (DM x4) 7/ 16

148 DIM (DM

Now the program “geabs” the shape, stores it in GRS%, and pauscs
again to let you release the button. For the third timie, the program
inonitors the mouse. Pushing the left button signals the program
that you want to place the geaphics rectangle in the location that
the mouse is currently pointing to. The PUT statement tells the
program to place the shape in that location. In line 200, the program
resets itself so that it can redimension the GRS% array and move
another graphics rectangle.

158 GET (X(1), Y(1)} - (X(2),Y(2)), ORSZ

160 FORD = 1 TO 208 NEXT

176 %7 = MOUSE (1): Y7 = MOUSE (2): BZ = MDUSE (8)
180 IF BZ <> 1 THENGOTC 176

190 PUT (X, YX4), GRSZ

195FOR D = 1 TO 288: NEXT

283 CLEAR: GOTO 78

Setting Up Palterns

‘The next two sample programs could be a big help to you if you -
have trouble figuring out what numbers to use with the PATTERN
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command. With the first program, you can set up an eight-byte pat-
tern by pointing the mouse at the part of the pattern that you want
to fill, then clicking the left mouse button. You can turn a part of
the pattern on or off by clicking the button while the arrow is point-
ing inside that box; clicking the button causes the box to change
1ts state. L

First, the program sets up the boxes in the sam'é‘_fo‘rmat as PATTERN
will use to create the pattern: four boxes down by two across.

SOLEMR

18 0LS

28FORY =30 TOY9 STEP 28

30 FOR X = 30 T0 99 STEP 48
IBLINE (X, Y) - (X+48, Y+20), 1, B
3500=C00+1: COLORCO

37 PAINT (X+1, Y+1)

S8 NEXT : NeXT

Because cach box is a different color, when you point to a box and
click the button, the program can use the POINT command to de-
termine what box to change according to the pattera you are pro-
gramming. The program also monitors the keyboard ind, when you
press P, jumps to line 500 to calculate the numbers for the pattem
you created.

60 X7 = MOUSE (1) Y7 = HOUSE (2) : BZ = MOUSE (9)

65 A% = INKEYS: IF A%$ = "P" OR A$ = "p” THEN GOTO 508
78 1F BZ (O 1 THENGOTG 68

88 CC = POINT (X4, YX)

%8 IF PP(CC) = 1 THENPP(CC) = B ELSE PP(CC) = 1

180 FOR D = 1 TO 200 NeXT

118 GOTO 68

After you specify the kind of pattern you want to create, the program
does the hard work for you by calculating and printing the value of
cach of the four numbers that make up the pattern.

SPAFOR1=1TO7STEP 2

S1GR(I) = PP(1) » 65288 +PP(1 + 1) % 255
920 NEXT

525 QLS

SIBFOR 1 =1T07 STEP 2: PRINT R{1): NEXT

The following program uses the same idea as the first program but
is somewhat more advanced. When you press P, the pattern is pro-
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grammed into the computer, and the computer displays a shape that
uscs that pattern, The first part of the program is almost exactly like
the last one:

SCOLEAR: CO=8: CT =8
180LS

20 FOR'Y = 30 TO 99 STEP 20

30 FOR X = 3¢ TO 98 STEP 48

Z3LINE (X, Y) - (X448, Y+20), CO, BF

35 COLOR CO: CO = CO+ 1

37 PAINT (X+4, V15

56 NEXT : NEX,

68 %/ = MOUSE (1) ¢ 1., - MCUSE (2) ¢ BY = HOUSE (8)

65 A% = IMKEYS: IF AS = " 07 A% = “p" THEN GOTO 500
78 IF B2 <> 1 THEN GOTO 68

86 CC = POINT (X2, Y2)

58 1F PP(CC) = 1 THEN PP(CC) = BELSE PP(CC) = 1

198 FOR D = 1 TO 288 NEXT

119 GOTO 68

The next part of the program calculates the numbers for the pattern
and uses the patten to draw a box. After you press_any other key
but P on the keyboard, the program scts the pattern badlt to what
it was before (solid) and goes back to line 5 so that you can try
out another pattern.

SEBFOR 1 =B TO6STEP 2

S1GR(E) =PP(1) = 65280 + PP(I +1) » 255

520 NEXT

925 C0LS

S3BFOR [ =B TO6 STEP 2: PZ(CT) =R(]): CT =CT + 1: NEXT
548 PATTERN, PZ( )

550 CLS

568 LINE (18, 16) - (209, 159), 0, B

570 A% = INKEYS

SBAFOR 1 =8 T03: PZ(1) = 65535: NEXT: PATTERN, PZ()
599 GOT0 5

Pick Your Polygon

Until now, the programs that included AREA commands have used
the RND statement to create random polygons. The next program
enables you to move the mouse and click the button at five different
locations in order to create a five-pointed polygon made out of those
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points. With this program, you also can change boh the color of
the polygon (by pressing C) and the color of the border of the
polygon (by pressing B). First, you specify the coordinates of the
five points.

180oLs

2BFR1=1T05

308304 = MOUSE (1) : Y = MOUSE (2): BZ = MOUSE ().

35A% = INKEYS: IF A% <O "" THEN GOSUB 1008

48 1F BZ <> 1 THEN GOTO 38

SEXCI) =X4: Y(1) =Y,

SS9FORD =1 TO 288: NEXT

60 NEXT

Next, the program draws the figure on the screen and returns 1o
line 20 to monitor the mouse and keyboard,

78 AREA (X(1),Y(1)): AREA (X(2), Y(2)): AREA (X(3, Y(3)): AREA
(X(4), Y(4)): AREA (X(5), Y(5)) : AREAFILL
8¢ GOTO 20

If the program detects in line 35 that a key has been pressed, the
program jumps to line 100. In the lines that follow, the program
increases the value of the interior color by 1 if Cis pressed and
increases the value of the outline color by 1if B is pressed. If either
of these values goes above 16, the program Dbrings the value back
down to 1.

109 IF A% = "C" ORA% = "c" THENCO=-CO + 1: IFCO>3THENCD = ¢
185 IF A% = "B" ORA$ = "b" THENOT =0T +1: [FOT > 15 THENQT =
118 COLOR CO, OT RETURN

To observe another interesting animation effect, rur the following
program. This program places a circle on the screen and randomly
increases or decreases X and Y values. First, you establish the X and
Y values and draw the circle.

oCOLOR 2

19CLs

20X =58 Y =58
3@CIRCLE (X, Y), B

Now you set the pen color to 0 (the color of the screen) and draw
the circle again in order to increase or decrease rancomly both the
X and Y values and to make sure that the values ire within the
permissible limits of the screen. then you sct the pen color back
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to black and return to line 30 so that you can continue to move
the circle around.

35COLORA: CIRCLE (X, Y), B )

A9 CX=RND % 2: IF INT(CX) =1 THENX =X+ 2BLSEX=X -2
SPCY -RND*2: IF INT(CY) - 1 THENY =Y +2ELSEY =Y -2
53 IF XD 308 THENX = 308 ELSE IF Y 188 THEN Y = 180 .
54 IFXCGTHENX=QELSE IFY(BTHENY =9

55COLOR 1

68 GOTO 38

A Drawing Prograr.
That Uses the Keyboard

Although you have seen several times how useful the mouse can be
in programis, you should not neglect other computer components
that can be useful input and output devices. The keypad, for example,
makes an excelient drawing ool because you casily can use it to
specify upward, downward, left, right, and diagonal motion. For in-
stance, the 8 key can specify “up”; the 2 key, “down”™; the 1 key,
“down and lcft”; and so on.

‘The following drawing program uses the keypad to find out the

dircction in which you want to draw. Among the other commands
included in the program are these:

“5" Toggles the pen on and off so that you can cither
draw or simply move around the screen

o Changes the color of the pen

" Starts the program over again. You have to press

this key twice in order to verify that you want to
start over.

Fills the bounded surroundings of the graphics
cursor with a random color

You start the program by specifying what color (represented by the
variable DR) you want to usc and what the X and Y coordinates of
the graphics cursor are.

SR=1

18 CLS
28X = 150
38Y=909
3SPIXEL (X, Y)

e
YR
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Now the program can begin to monitor the keyboard. Each key
either alters the X and Y values or performs one of the other func-
tions alrecady mentioned.

40 A% = INKEYS

HIFAs="B"THENY=Y -1
SSIFAS="1"THENX=X-1:Y=Y+1

W IFAS="3"THENX=X+1: Y=Y +1

60 IFAS = "2" THENY =Y +1
S1IFAS="7"THENX=X-1:Y=Y-1
621FAF="9" THENX=X+1:Y¥=Y-1

70 IFA$="6"THENX=X+1
BOIFA%$="4"THENX=X -1
BIIFAS="0"THENIFDR=1THENIR=0ELSE DR = {
BZIFA$="." THENGOTO 118

B3 IF A% = "=" THENCOLOR RND = 3: PAINT (X, Y), 1
B41FAS="6"THENDR=RND % 3

The program checks to sce whether the X and Y values are “out of
bounds” and corrects them if they are. The LINE command does
the drawing. Line 100 sends the program back to the Af = INKEY'#$
command so that the program can continue checking the keyboard.
Lines 120 through 140 wait for you to push the period (.) key 2
second time in order to verify tiat you want to run the program
again. If you press a key other than the period, the program returns
to the regular drawing routine.

B3 IFX> 32O THENX = 3B ELSE IF X (O THENX =8
B2IFY>1IBOTHENY =1BOELSE IFY (O THENY =0
99 LINESTEP (X, Y), IR

168 GOTQ 42

120 A% = [NKEY$: [F A$ = "" THEN GOTO 120

138 IFAS =" " THENGOTD O

140 GOTO 49

You can add an additional fcature—changeable drawing speed—to
this program by making only a few alterations. First, you add the
following rwo lines: ‘

3IN-=1

B3 IFA$ =CHRS(13) THEN IN=IN+1: IF IN=6 THEN IN =1

Line 83 increases the value of IN (your drawing specd) by 1 if you

press the RETURN key. After IN reaches 6, it goes back down to 1.
Change all the occurrences of +71 in lines 50 to 80 to +/N, and change
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all the occurrences of -7 in lines 50 to 80 to -I¥. Lines 50 through
80 now should Jook like this:

S8 IF A% ="8" THENY =Y - IN
FIFAS="1"THENX =X - IN: Y=Y+ IN
S71IFAS ="3" THENX =X+ IN: Y=Y + IN
60 IFA$ = "2" THENY =Y+ IN
6L IFAS="7" THENX =X - IN: Y=Y - IN
62 1IFA$="9" THENX=X+IN: Y=Y - IN
79 IFAS="6" THENX =X+ IN
BOIFA%="4"THENX=X- IN

How To Set Colors with PALETTE

The last few programs presented here will help you discover the
real power of the PALETTE command, 2 comimand touched on ear-
lier in this chapter. PALETTE enables you 1o access the Amiga's 4,096
colors. Although you can display only 32 colors at a time, such a
variety of colors makes almost any kind of graphics possible.

Using the PALETTE command, you can randomly change the colors
of ¢olored circles.

1808

2BFORK =8BT0 3

25X = RND * 258 + 20 Y = RND * 168 + 20
3 CIRCLE (XX, YY), 39

33 COLOR X

35 PAINT (XX, YY)

49 NEXT

6dFORCO=8703

76 PALETTE 0O, RND*16, RND*16, RND*16
99 NEXT

189 GOTO 60

A Color Finder Program

The final program in this chapter is a programmer’s tool that helps
you “find” the one color that you are looking for out of 4,096. The
following keyboard commands are used in this prograun (once again,
the keypad is used extensively):

In

o
3
[

i
3
N
¥
L&
12
%
s
2
T
Ea
-
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”1” Raise red level.
"4 Bring red level back to default.
77 Lower red level

2" Raisc green level

“5" Bring green level back to default.
"8 Lower green level.

"3 Raise blue level.

"G Bring blue level back to default.

g’ Lower blue level.
Go back to normal colors and clear the screen.

The program fills 2 box on the screen with whatever color you set,
and the levels for red, green, and blne appear just below the box.
After you are satisfied with the color you have found, you can write
down the PALETTE number so that you can use the lor later in
another program.

You begin this program by setting aside cnough memory for the
arrays you are going to use, then clearing the coreen.

S DIMR(15), G(15), B(15)
7 DIMRR(15), GG(15), BB(15)
18 CLS

The R, G, and B arrays store the current color levels of the colors
you are working with. The RR, GG, and BB arrays hold the colors’
default (regular) values, which are reset when the program ends.

The program reads into memory the default values of thered, green,
and blue levels for the 16 different color registers.

20 FORCO =0 T015

3¢ READ R(CO), G(CO), B(CO) : PALETTE CO, R(CD), G(CO), B(CO)
35 RR(CO) = R(CO) : GG(CO) = G(CO) : BB(CA) = B(CO)

40 NEXT

58 D4TA 6, 9, 15

68 DATA G, 6, 8

70 DATA 15, 15, 15

86 DATA 15, 9, 18

99 DATA 14, 3, 9

193 DATA LS, 11, @
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118 DATA 15, 15, 2
129 DATA 11, 15, @
130 DATAS, 13, 2
149 DATA G, 14, 13
158 DATA B, 13, 15
168 DATA 7, 13, 15
178 1ATA 12, 8, 14

" 189 DATA LS, 2, 14

- 198 DATA 15, 13, 1t
206 DATA12, 9, B
218 DATA 1L, 11, 11

Next, the program asks which color register you would like to alter,
chooses that pen color, and draws the color-filled box.

229 \NMJT "Uhich color do you want to change”; C
225CO0LORC
230 LINE (19, 18; 3098, 1508), 1

Like the carlier progruus, this program also monitors the keypad.
Values for the red, green, and blue fevels are altered according to
the keys pressed.

240 A% = INKEYS

256 IF A% = "7" THENR(C) =R{C) - 1
268 IF A% = "4" THENR(C) = RR(C)
278 IF A% = "1" THENR(C) =R(C) + 1
289 IF A% = "8" THENG(C) =G(C) -1
298 1IF A% = "5" THENG(C) = GG(C)
300 IF A% = "2" THENG(C) =G(C) +1
318 IF A% = "9" THEN B(C) =B(C) - 1
320 IF A% = 6" THEN B(C) = BB(C)
330 IF A% = "3" THENB(C) = B(C) +1
335 IF A$ = "-" THEN GOTO 428

As usual, the program makes sure that none of the values go out of
bounds,

348 IF R(C) <8 THENR(C) =@ ELSE IFR(C) > 15 THENR(C) = 15
358 [F G(C) < @ THENG(C) =@ ELSE IF G(C) > 15 THENG(C) = 15
368 IF B(C) < @ THEN B(C) =@ ELSE IF B(C) > 1S THEN B(C) = 15

Now the program scts the PALETTE color and prints the valucs.

370 PALETTE C, R(C), G(C), B(C)
375 LOCATE 8, 21: PRINT R(C), G(C), B(C);
3306 GOTO 248
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l

At the end of the program, the values are reset. -

488 FORC =0 T0 15: R(C) =RR(C): G(C) = GG(C): B(C) = !
BB(C) : NeX
419 OLS

The programs in this chapter have illustrated how powerful just 2
few lines of compact programming code can be. Now taat you liave
learned the fundamentals of programming graphics in Amiga BASIC,
you can begin using more complex graphics and sourds.
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Sounds, Music, and Speech

‘

Until recently, the most that personal computers could offer in the
way of music or voice synthesis was accessible only tivough com-
plicated assembly language commands and programining tricss. Daly
the most experienced and knowledgeable programmers could make
computers play a simple song or sound, and making a computer
“say” a few intelligible words was a real accomplishment.

With the Amiga, you can create sounds, music, and speech directly
through Amiga BASIC, and producing any of these threc is very sim-
ple compared to methods that were formerly used. In this chapter,
you will look at how to make the Amiga emit sounds, music, and
words. Furthermore, you will learn how to take advantage of the
Amiga’s stereo sound.

You don’t have to hook up a stereo to the Amiga to run the programs
in this chapter. However, some of the programs do work in stereo,
and you will need two speakers in order to cnjoy the “dual sounds.”
Connecting a stereo to the Amiga is casy cnough. Using a portable
“boom box” stereo is recommended, but you can use 1 full-blown
system if you like. Get two phono cables (the RCA-type plugs used
to hook stereo components together) and plug one end of each into
the Amiga's sound output ports (on the back of the computer, un-
derncath the pictures of speakers). Plug the other end of cach phono
cable into the input port of your sterco.

Here are some tips that will save you trouble when you use the
Amiga with a stereo:

1. Make sure that the plug hooked into the right
speaker output of the Amiga is connected to the
right speaker input of your sterco. Do the same for the
left speaker.

119
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Table 5.1
Musical Notes and Their Corresponding Frequencies
Note Frequency Note Frequency
C 130 A 440
C# 138 B 493
D 146 C 523 (iniddle C)
D# 155 D 587
E 164 £ 659
F 174 F 701
F# 185 G 783
G 196 A 880
GH 207 B 993
A 220 C 1046
A 233 D 1174
3 246 E 1318
c 261 F 1396
D 293 G 1568
E 329 A 1760
F 349 B 1975
G 392

FOR..NEXT loops. By moving a pitch up or down (or oscillating
the pitch up and down) at a certain speed, you can produce a unique
tone. Try altering the FOR..NEXT loop in line 10 to see what sounds
you can produce.

The Musical Computer

As mentioned carlier, you can create rausical notes by using certain
pitch values. The next program plays the A notes spanning an octave
by using the information stored in a DATA statement.
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SDIMAZ(B)
28 FORP = 1 TO8: READ AZ(P) : NEXT
3BFORP=1TOB

48 SOUND AZ(P), 18

58 NEXT

69 DATA 139, 146, 164, 174, 196, 226, 246, 261

The program sends notes that ascend in pitch through the right
channel. Change the following line so that the notes nove downward
in pitch through the left channel:

49 SOUND A% (P), 18, , 1

Now type the following additional line, which is almost the same
as line 40 in the original program:

45 SOUND A%(9-P), 18, , B

The notes move up in pitch in one speaker, down in pitch in the
other speaker. Experiment with the program to sce what different
effects you can achieve with the two speakers.

To make sure that you understand the concept of steres sound and
the procedure used to create it, type the following program. The
first line makes the computer send random sounds to the right
speaker, and the second line sends random sounds to the left
speaker.

16 SOUNDRND = 399 + 20, 5, , 0
20 SOUNDRND = 382 + 208, 5, , 1
30 GOTO 16

This program keeps looping back to line 10 so that the notes
“bounce” back and forth between the speakers.

Cranking Your Amiga

The next program is similar to the last one, but goesa step further
by modifying the volume of the SOUND commands as the program
runs. The program starts off with maximum volume in one speaker
and silence in the other speaker. As the FOR...NEXT loop progresscs,
the loud speaker grows quicter, and the once-silent spaaker becomes
louder. After the two speakers “switch roles,” the process reverses
itsclf so that the sound grows louder in the speaker that was sitenced,
This entire process keeps repeating, which creates the effect of a
sound bouncing from one speaker to another and back again.
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20FORV=1T0255

39SOMND 250, .3, U, 8

49 SOUND 258, .3, 256 -V, 1
58 NeXT
6BFORV=254T08S
78 SOUND 2509, .3, U,
B9 SOUND 259, . 3, V
93 NEXT

108 GOT0 28

Next, try a program that makes the sound grow higher in pitch in
one speaker & lower in pitch in the other speaker.

20FORP =100 TO 1608 SIS
38SOUNDP, 1, , 8

40S0UND 1108 - P, 1, , 1

30 HeXT '

You can modify this program so that all four chanacls are used.
Remember that cach speaker has two channels, so the ctlects you
can produce with all four tones can be quite interesting. Type the
following lirics:

35SOUNDP +508, 1, , 2
4550UND 1686 - P, 1, , 3

Take some time now to review what you have Icarned about SOUND.
After you master this command, make some sounds of your own
and work up 10 using two different speakers.

Music and the Amiga

You can produce real music on the Amiga in a number of ways,
including using the commercial Musicraft® program, hooking up a
synthesizer to your computer, or using the musical keyboard from
Commodore®. In this section, you will examine one of the easiest
mcthods: using the SOUND command. You can use the SOUND com-
mand to create notes, and you can change the notes' duration by
altering the sccond element in the SOUND command.

The next program is an cffective tool for punishing unruly children
who spill drinks on your Amiga. (‘To sce what this means, you will
have (o type and run the program.) The program scts up an array,
P%(}), to hold the musical notes. Sctting up arrays makes writing
programs casier, and you probably will want to do this in all the
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music programs you write, Afier setting up an army, the, progran
reads the pitch values for thesc notes into the arrzy.

5DIMPZ(13)
20FOR I =1 70 13: READ PL(1) : NEXT
3@ DATA 130, 138, 146, 155, 164, 174, 185, 196, 267

To play the notes, you set up a subroutine that sends one pitcl
(stored in variable P%(P1)) to one channel and the other pitcl
(variable P%(P2)) to the other channel. ’

52¢ SOUND PZ(P13, 5, , 8: SONDFPAP2), 5, |, .
517 SOUND 14280, 1, ¢, 8: SOUND 14009, 1, 8, 1
928 RETURN

Now all you have to do is tell the Amiga which two notes—specifice
by the numbers in the variables P1 and P2—you want the speaken
to play. Then you have to issue a GOSUB 500. The program stores
notes 1 through 13 in the P%( ) array; thercfore, the P1 and P2
variables, used in conjunction with the P%( ) array, have meaning,
For example, if P1 equals 4 and P2 cquals 7, then the program goes
to the subroutine at line 500 and plays the pitches stored in vartables
P%(4) and P%(7).

Line 35 specifies ihe first three pairs of notes that the Amiga plays.
35DATAG, B, 5, B, 3, 12 ’

The computer plays each pair of notes six times, pausing at line 70
before playing cach pair.

37FORJ=1T0O3: READPL, P2

ABFR1-=-1T06
50 GOSUB 508 _
78FOR D = 1 70 30@: NEXT: NEXT

86 NEXT

The Amiga plays notes 1 and 13 once, pauscs, plays them again,
pauses, and plays them one more time.

99P1=1:P2=13: GOSUBSAB: FORD =1 TO 580 N=XT

183 GOSUB 598: FORD = 1 TO 308: NeXT: GOSUB 583: FIRD =1
TO 398: NEXT

The computer plays two more pairs of notes, pausing before playing
cach pair.

118P1=3: P2 =12: GOSUB588: FORD = 1 TO369: NEXT

129P1 =5: P2=8: GOSUBSEA: FORD =1 TO 328: NeXT
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The program then uses the RESTORE command to reset the DATA
statements so that they can be used again, Then the program goes
back to line 20. The computer keeps playing the song indefinitely
(until someone throws a brick at it or until you press Ctrl-C).

149 RESTORE : GOTO 28

You can use many of the clements in this program to create your
own songs on the computer. Furthermore, by using the Amiga's mul-
tiple channels (sometimes called voices), you can create chords and
complex musical picees.

Altering the Waveform

When the Amiga produces a sound, the tonal quality of the sound
is based on its waveform. The waveform, which is macde up of points
on a graph ranging from 127 to -128, tells the computer the nature
of the sound wave.

The default waveform of the SOUND command is a sine wave, which
xoes from 0 to 100, back down to 0, down to -100, and back up
to 0. The wave is a smooth curve; the computer stores the points
that roughly describe the wave then “smooths out” what the wave
should sound like based on 256 points on the curve, I the computer
plays this sound wave more than once (which is likely because even
playing it 50 times produces only a short beep), the wave goes up
to 100, down to -100, up to 0, and then gets ready to go up to 100
again with the second wave.

By using the points from -128 to 127, you can create any waveform
you like. These points are stored in an array. You can tell the com-
puter to make your new waveform by using the WAVE command,
which has the following format:

WAVE <number>, <array>

The numiber variable tells the computer which voice the sound will
be played through (which can range from 0 to 3), while the array
is the name of the integer array where the points of the graph are
stored. When you determine what kind of waveform you want to
produce, try to use cnough points so that the computer has enough
information to make a graph close to what you want; you will need
at least 256 points.
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The following program defines a waveform that goes from 0to 117,
from 117 to -117, and from -117 to 0. To begin, set up the waveform
from 0 to 117.

S DIMUWZ(268)
2O0FOR 1 =37065: WA(1) =1 % 1. B: NEXT

Next, put into the array the points that go from 117 te -117 in steps

" of 1.8. Notice that by using the variable I from the FOR..NEXT loon

in the simple formula W%(1) = 1.8 % (1304), you are using the
variable to accomplish two things: to tell the compater wu. * the
array variable is and to determine the value for tha point in the
graph,

3BFOR 1 =6610130: WA(1) =1.8%= (136 - X): NEXT: FIR ] =
13110 195: WAC1) = -1.8 % (139 - X) : NeXT

To complete the waveform, sct up the last point on the graph, issue
the WAVE command, and start the sound.

4BFOR T = 196 to 268: L4(1) = -1.8 (268 - X): NeXT
50 LAVE 8, LI/
66 SOUND 2028, 25, , B

This next program, which is a litrle less “orderly” thau the last one,
creates random waveforms and plays each one for you. You can hear
the results of changing waveforms as different tones e produced.

S DIMUWZ(28)

Z6FOR 1 =0 T02Z56: WAC(1) = 127 - RND » 254 NEXT
3B UAE B, W(1)

40 SOUND 580, 196, , 2

5@ G010 28

The last program that uses the WAVE command helps you develop
your own wavcforms. You can use the keypad to make a waveform
stope up, slope down, or go directly up or down. Afier you make
the wavcform, you can tell the computer to play it. You also will
be able to see the waveform represented graphically an the screen.

Begin the program by setting up the array and drawizg the graph
to be used to make the waveform.

28 DIN W2(256)

30 CLS

49C-=0

56 COLOR 1

68 REM Set up graph for wave
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78 LINE (18, 18) - (18, 138)
8B LINE (18, 74) - (258, 79)
98 LINE (258, 74) - (18, 79)

Now, program the computer to sct up the current location of, the
graphics drawing pixel (at 10,74) and to begin monitoring the .
keyboard. e

188 Y =74: 0Y=74: X=18: 0X= 18
110 A% = INKEYS: IFAS = "" THEN 116

.
If you press 6, the cursor moves right by 1 pixel, and .~ program
increments its counter by 1 for the points on the graph (determined
by the variable C).

128 1IFA$="6" THENX=X+1:C=C+1

Next, the program checks to sce whether the 9 or 3 key has been
pressed. 1 the 9 key has been pressed, the graphics pixel moves up
diagonally by 1 point. If the 3 key has been pressed, the pixel moves
down diagonally by 1 point. As you are forming the graph, pixels
will be eft behind to indicate how it is shaping up.

130 IFAS$ = "9" TENY =Y -1: X=X+1: C=C+1
148 IFA$="3" THENY=Y+1: X=X+1:C=C+1

If the 8 key is pressed, the cursor moves up 1 point vertically. The
counter (C), however, is not affected because going up does not
make a new point for the waveform. Pressing 8 lets you draw square
waves by moving straight up, directly across, and straight down. The
key to press to go straight down is 2.

145 IF A% = "8" THENY =Y - 1: LINE STEP (X, Y)
147 IF A% = "2" THENY =Y + 1: LINESTEP (X, Y)

When you want to play the sound, you press P. The program checks
for cither a lowercase or uppercase P,

150 IF A% = "P" OR A% = "p" THEN GOTO 209

Then the program makes sure that the X and Y values are within
their bounds. If Y is out of bounds, the Amiga corrects it. If X is
out of bounds, the computer automatically jumps to the routine that
plays the sound.

168 IFYC1BTHENY =18 ELSE IF Y > 138 THEN Y = 138
188 IF X > 256 THEN GOTO 228

SARRTRSNEEINEFLAR L3 P i

Sy

! SOUNDS, MUSIC, AND SPEECH 129

To determine whether a new point on the graph has beén estab
lished, the program checks to see whether the variable X has
changed. If the variable X has changed, this tells the program thal
the graphics pixel has moved over horizontally and that a new point
should be put into the array. To find the value for e point on the
graph, you can use the simple formula 727 - (Y- I6) * 2. This puts
the point into the array somewhere between 127 (when Y is at its
low. value of 10) and -127 (when Y is at its high value of 138).
Notice that line 190 keeps the routine going until the program jumps
to the routine that plays the sound. ‘

178 Ir OX O XTHEN OX = X: W(C) = 127 - (Y -18) = 2:
LINE STEP (X, ¥)

198 GOTO 118

208 UAVE B, WX

218 SOUND 568, 28, 255, 8

After the sound is played, the program crases the viriables and the
array W% before starting over at line 20.

Now that you have 2 good idea of how to create awide variety of

sou'nds and music, you can move on to programs that make the
Amiga talk.

The Amiga Speaks

The commands involved in making the Amiga speak ae simpler than
those used to create sounds and music. Only two zommands are
uscd: TRANSLATES and SAY. They are powerful and give the com-
puter the capability to speak with tremendous Qlexibility.

The first command, TRANSLATES, translates English satements into
phonetics. If you have ever tried to do this yourself you probably
.rcnlizc how fortunate programmers are to have this command built
into the computer. Phonetics are alphanumeric coces that repre-
sent basic parts of speech. For instance, the phondic equivalent
for I am the Amiga computer is AY AEM DHIY AHMIY3GAH
KUMPYUW3TER. Because people inexperienced in phonetics would
have a hard time figuring this out, the TRANSLATES command can
be extremely helpful. An added feature of TRANSLATES is that it
takes into consideration question marks, exclamaticn points, and
other punctuation and adjusts the inflection appropriately.



130 AMIGA PROGRAMMING GUIDE

To make TRANSIATES translate English to phonctics, you use the
following format:

<string variable> = TRANSLATES$(“<words>")

If you wanted to store the sentence I am the Amiga comjreter in
the variable BB§, you would type

BB# = TRANSLATES(”1 am the Amiga computer”)
The variable BB$ then would be equal to
AY AEM DHIY AIMIY3GAH KUMPYUW3TER

The resulting phonetic string, like any string, cannot be more than
255 characters long, If you give TRANSLATES somcthing that is too
long to transiate into a 255-character phonetic string, the screen
displays an crror message. The solution to this problem is to break
up the sentence Wivo several sections.

You use the SAY command to make the Amiga say the string. SAY
is much more powerful than TRANSLATE$S because you can use SAY
to give the speech different qualities. These qualities are determined
by numbers stored in an acray. The format for SAY is

SAY (<<string>)
or
SAY (<suring>), <array>
An example of the most basic way to make the Amiga speak follows:

16 A% = TRANSLATES ("] am the Amniga computer™)
20 SAY (A$)

This simple program makes the computer say the sentence. How-
ever, if you know something about phonetics or simply want to try
a different method, you can omit the TRANSLATE$ command and
use your own phonetic string in a line. In fact, you could shorten
the preceding program to

18 SAY ("AY AEM BHIY AT Y36AH KUMPYUJ3TER™)

Using your own phonetic codes gives you the capability to fine-tune
the speech so that it represents more closely what you want the
computer to say. Although TRANSLATES works only with English,
if you become experienced with phonemes, you can make the com-
puter speak in almost any language.

/
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Voice Changes \

If you want the computer to speak with its default characteristics,
vou do not have to use an array with the SAY command. However,
if you do want to change the quality of the compute’s speech, you
can usc an array with nine different elements. Thesc aie the ¢lements
for the HOW%( ) array: -~

HOW%(0) The pitch for the voice, which can range
frem 65 to 320. The default is 110, but you
can produce a squeaky voice by going up to
340,

HOWX(1) The inflection value, which can be either ¢
for normal inflection or 1 for no iflection
(monotone). The default is 1.

HOW%(2) The speaking rate, which can rang: from 40
to 400. The default is 150, but you can stow
down or speed up the voice as you like.

HOW%(3) Male (0) or female (1). The default is male.

IiO\\"%(4) Vocal quality, which can range fron 5000
(low) to 28000 (high). The defaut is 22000.

HOW%(5) Volume, which is the same as the sound and
music volume. This can range fromr 0 to 64;
the highest volume, 64, is the default.

HOW%(6) Channel, which determines which of the 4
channels the computer speaks through.
Channels 0 and 3 go to the left speaker, and
channels 1 and 2 go to the right speaker.
The default code is 10, which makes the
computer talk through both speakers. You
can determine what value to use br referring
to the following codes:

0 - Channel 0
1 - Channel 1
2 - Channel 2
3 - Channel 3
4 - Channels 0 and |
5 - Channels 0 and 2
6 - Channels 3 and 1
7 - Channels 3 and 2
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8 - Any left channel

9 - Any right channel
10 - Any pair of channels
11 - Any single channcl

HOW%(7) A value of 0, which is the decfault, makes the
“-" program stop entirely until the computer
finishes speaking. A value of 1 allows other
statements to procced while the computer is
] talking,

HMY%(8) This array determines whether the program
should wait for any previous SAY statements
to finish (0) or begin exccuting immediately,
regardiess of other SAY statements (2). 1f
you wm.t the computer to stop talking, use a
value of 1. The default value is 0, which
makes the Amiga wait for other SAY
statements to finish exccuting before it
begins saying this particular sentence.

The sample program that follows makes the Amiga say “I am the
Amiga computer” through both speakers and then begins bouncing
the sentence between the left and right channels. Although the
values in the DATA statement in line 40 are the deizult values, you
are going to modify HOW%(6) to change the channel through which
the sentence is spoken.

1805

20 A% = TRANSLATES(" | am the Amiga computer™)
3BFOR 1 =8TDB: READHOUZ(1) « NEXT

48 DATA 116, 8, 156, 6, 22200, 64, 10, 6, @

58 SAY (A%), HOWY

68 1F HOWZ(6) = 3 THEN HOWY(6) = 1 ELSE HOWY(6) = 3
78 GOTD 59

Use the preceding program as a basis for other short prograins. By
modifying several different elements of the SAY array and listening
to the results, you will understand the significance of those elements
better. Try typing a new line 60 and running the modified program,
which sclects a random pitch for the voice.

68 HOUZ.(8) = 65+ RND = 255

Now type the following new line, which varies the rate at which
the words are spoken.

60 HOUZ.(2) = 40 + RND » 348

SOUNDS, MUSIC, AND SPEECH 1
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The following line alters the vocal quality.

60 HOLW.(4) = 5068 + RND » 23000

v

Now;, just for fun, use all these random elements al once and liste
to the different ways (some of them are hilarious) in which th
Amiga says this one sentence. B

1805

29 A% = TRANSLATES ("] am the Aniga computar™)
36FORI=0T08: READHI(1): NEXT

40 DATA 110, 8, 150, B, L7708, ¢4 10, 6, 8
50.5AY (AS), HOLY,

68 HOU(8) = &5 + RND * 255

62 HOLZ(2) = 40 + RND = 360

64 HOUZ(4) = 5098 + RND x 23800

66 HOLIZ(6) = RND * 12

70 GOT0 56

To !fndcrst:md how the Amiga can “interrupt” words with the
HOW%(7) and HOW%(8) clements, type DELETE 60 - 66 and adc
the following lines to the preceding program:

68 HOW(7) = 1
AOHOW(B) = 2
67 FORD =1 TO 568 NEXT

A good project for you to do at this point is to create a program
that lets you input all the different elements that SAY can use. After
the program receives the values from you, the computer could say
a sentence that you also input. Writing such a program is not diffi cult
and will help you understand even better liow the TRANSLATES and
SAY commands work.

Ihe Amiga and the Handicapped

Through Amiga BASIC programs, the Amiga can trarslate and speak
what you type. This capability can be of cnormous benefit for strokc
victims, the handicapped, and many throat surgery patients. Never
before has this capability been so affordable for so many, and this
feature alone makes the Amiga the computer for a least 100,000
people in the United States and approximately 500,000 worldwide.
Here is a simple program to illustrate this point:
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168 INPUT “Uhat would you like to say"; SN$
20 SAY (TRANSLATES (SN$))
200607018

Making sounds and music on the Amiga can be a ot of fun. In fact,
making sounds is usually one of the best parts of writing any program
because you can produce such an amazing spectrum of tones and
speech. Now you have the knowledge that you need to add Lhc.sc
elements to vour programs, Sound and music can enhance the quality
of just abou' any jsiece of software, especially an action-packed game
or a2 sound ana .. ~c Jovelopment system. These features can make
any of your programs «. ‘ch more cnjoyable.

Learning Logo

Many pcople regard Logo as a computer language “just for kids.”
When these people think of Logo, they visualize an eight-year-old
moving a graphics turtle around the screen. Logo is indeed an casy
language for children to leamn. But TLC Logo for the Amiga can do
much more than move pictures of turtles around the screen.

John Allen, president of The Lisp Company (which wrote the Logo
published by The Learning Company for the Amiga) belicves that
Logo has not been treated fairly by software publishers Most versions
of Logo, he contends, actually are subsets of the trueLogo language
and do not possess the computing power of real Logo. Fortunately,
The Learning Company’s Logo for the Amiga incorporates the fea-
tures that are absent in most other versions of the targuage. In fact,
those familiar with Logo regard it as one of the best hnguages avail-
able for artificial intelligence programming on the Amiga.

Although this book doesn’t show you how to tap that xind of power,
you will see from the material in this chapter that in spite of Loga’s
simplicity, it is a useful language that both children ind adults can
lcarn to use quickly. (If you want to explore Logo’s artificial intcl-
ligence capabilities, you will find the documentation tlat comes with
the language an excellent resource.)

Logo for the Amiga is not included when you buy ysur computer,
but it is available at an extra cost directly from Commodore. Even
if you don’t own Logo at this point, examine this chapter to see the
benefits and structure of the language. Perhaps you wil be intrigued
enough to buy a copy of Logo and learn it.
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‘The simplicity of Logo, which makes it a good programming language
even for elementary school children to learn, is evident in the lan-
guage’s commands. Simple command words usually bring immediate,
visible results. For example, if you type ID I5 in the Logo language,
a picture of a “turtle” moves forward [5 units on the screen. (The
shape of the turtle actually is an arrow, but will bc rdurcd to as
a turtle in this chapter.) For the beginning progmmmcr, nothing
could be casier to understand. In contrast, an '1s<.<.mbly language
statement such as MOVEW #NUMBERDO G is cryptic, confusing,
and doesn't produce any result that a programmer would notice
immediately.

Turtle Graphics

Although the Logo language wasn't developed with a turtle in mind,
that’s what most pcople associate Logo with, The graphics turtle on
the screen moves around at your command, drawing a line or somce
other shape along the way. Of course, you can use Logo for many
other tasks besides drawing pictures. With Logo’s mathematical and
input/output commands, an integral part of the language, you can
develop many other programming applications. For the most part,
this chapter explores graphics, but the material also touches on all
the important Logo keywords you need to know in order to create
some interesting and useful programs.

Moving the Turtle

After you Joad the Logo language into memory, you are seady to
begin programming. The most fundamental programming operation
you need to know is how to move the turtle. You can move the
turtle most casily with the FD, BK, LT, and RT commands. These
commands move the turtle forward, backward, left, and right, re-
spectively. For example, to draw a square that is 50 units wide, you
type the following:

FD S8
RT 98
FD 58
RT 98
FD 5@
RT 98
FD S8
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An alternate miethod for drawing a square of the same size uses two
different commands: .

LT 98
BK 58
LT.98
BK S8

LT 98

BK 50
LT 92
BK 50

Characteristics of the Turtle

The turtle moving around the screen is named Studs, and he has
certain properties when he first appears on the screen First of all,
he has a name with which you can identify him—Studs. The name
is useful because Amiga Logo, unlike most other verions of the
language, can have more than onc turtle on the screen aronce. Later
in this chapter, you will learn how to use multiple tartes and how
to give each of these turtles a name. For now, you will experiment
with the first turtle, who for some reason was named Suds by pro-
grammers at ‘The Lisp Company.

When Studs first appears on the screen, he is Jocated at tais position:
(0,0). The turtle’s position is described by this set of coordinates.
You can dctermine a turtle’s position on the Amiga’s screen by
imagining a horizontal x-axis extending across the screen and a ver-
tical y-axis extending up and down on the screen. The x- and y-
axcs intersect in the very middle of the screen, which means that
there are four equal parts to the area where the turtle can move
around. The position at the center of the screen, where Studs is
located initially is (0,0). If Studs moves up near the top ofthe screen,
the value of his position on the y-axis increases; for instance, if Studs
moves up 50 units from the center of the screen, his new position
is (0,30). If Studs moves 100 units backward from that gosition, his
new position is (0,-50). On the other hand, if the turle starts at
(0,0) and moves to the left 25 units on the x-axis, he isat (-25,0).
If Studs then moves 50 units to the right, he ends up at position
(25,0).

The directional commands that you use to move the turtle are all
relative, not absolute. The destination of the turtle after an FD or
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BK command depends entirely on what direction he is pointed and
what distance you tell him to go.

When you first load Logo into memory, Studs has certain other char-
acteristics. These characteristics, discussed next, are heading, visi-
bility, pen state, turtle shape, tile shape, and ink color.

Heading

At first, Studs is facing the top of the screen; if yon teli him to move
forward, he moves upward. Studs’ heading is measuc. * in Cogrees:
0 degrees means that Studs is facing the right side of the soreen;
90 degrees (the default) means that he is facing the top of ihe
screen; 180 degrees means that he is facing the left side of the screen;
and 270 degrees means that he is facing the bottom of the screen.

\

Esseniially, the measurement in degrees begins on the rightmost
point of an imaginary circle that surrounds Studs and continues
counterclockwise to 359 degrees. Thercfore, to point Studs down-
ward and to the left, you could enter a heading of 225 degrees. The
command used to sct a turthe’s heading is HD, followed by the value
of the degrees. For example, to make Studs point toward 225 de-
grees, you would iy

HD 225

Visibility
When Studs first appears on the screen, you can sce him. If you want
a turtle to disappear so that the turtle still can draw but cannot be
seen, you type

TURTLE :HIDE
If you want the turtle to reappear, you type

TURTLE :SHOU

Pen State

You can move the turtle on the screen without having the turtle
draw anything by using commands that change the pen state,  you
lift “up” the imaginary pen that the turtle is holding, the turtle
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doesn’t draw as it moves. Initially, Studs holds the pen "down,‘" ready
to draw. To bring the pen up, you gpe

PEN :UP

Consequently, to bring the pen back down, you type

If you want the ﬁcn to crase pixels instead of draw them, you type
PEN ERASE

Notice tha: the words used in these commands are descriptive of

their functions. You will find that the words used threughout the
Logo language are logical as well.

Shape of the Turtle

If you wounld prefer to make the turtle a different shape than the
arrow, you can use the SHAPE command. You can change the arrow
to any of the other shapes stored on your Lugo disk. Fer instance,
to change the turtle into an airplane, type

SHAPE : ATRPLANE

If you prefer to change the turtle back to the original arrow shape,
ope

SHAPE : ARRDY

Tile Shape

As Studs moves around the screen, he draws a line. You can alter
the shape of the “tile" that Studs is Jaying down with the TILE com-
mand. For example, to make Studs lay a trail of hearts as 3¢ moves,
type '

TILE :HEART

To bring back the regular drawing line, type
TILE :LINE

Check your Logo manual for other available turtle and tile shapes.
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Ink Color

You can change the color of the tiles with-the INK command. To
change the cotor of the line {or whatever tile you are using) to
blue, you type

INK :BLUE

. Keywords

The beauty of the Logo language is that you can create your own
keywords (uscr-defined words that you can usc in programs). You
are not restricted to words defined by the Logo interpreter. In ad-
dition, you can save these keywords and use them later in order to
make complicated tasks simpler. For example, you could use a com-
mand as simple as DCIT or STARS or simply 4 to do something as
complicated as draw three stars of different colors on the screen
and create 2 triangle to counect them.

To define a particular word, you use the TO command. Supposc
that you want to store a roudac that draws a squarc in a user-defined
keyword called MYBOX. You wenld type

TO MYBOX
D58

RT 99

FD S8

RT 99

FD 59

RT 98

FD 50
END

Now c¢very time you type MYBOX and press the RETURN key, a box
with a width of 50 is drawn.

Once you begin to define your 0w words, you can build on them.
For instance, now that you have defined MYDOX, you can create a
routine called FOURBOX, which draws a sct of four squares:

T0 FOURBOX
MYBOX
HMYBOX
HYBOX
MYBOX

END
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To repeat a command, you don’t have to type the sane words over
and over again. In fact, Logo has some powerful commands, such
as REPEAT, which makes the above definition as easy as this:

TO FOURBOX
REPEAT 4 [MYBOX1
END

Remcmber that when you define your own commands, you cannot
use “reserved” words. That is, you cannot use the TQ command in
conjunction with words that Logo already uses for scme particular
function. For exw..: e, 70 FD or 7O ASK would cicate an error
because FD and ASK are lopo primitives, words that the language
hus stored to do certain tasks. }

Using Variables with Keywords

'You casily can take TO a step further by using a variable in con-
junction with the new keyword. Remember that a vaciable represents
a number stored in memory. Logo recognizes variable: that are pre-
ceded with a colon (). For example, suppose that youwant {0 write
a program that draws a square of a certain size. You can store ii:=
fength of cach side of the square in a variable called :SIDE.

To program a kcyword that supports a variable, you need to type
7O followed by a keyword and then the variable or variables. To
define a keyword that draws a square, you type

TO PROGSOAR :S1DE
REPEAT 4 [FD :SIDE RT 981
END

Notc that the END command signifies the end of 2 r;utinc. Also
poticc that the variable SIDE always must have a colon in front of
it in order to be interpreted as a numeric value. When you usc the
PROGSQAR routine, all you have to type is PROGSQAR followed by
a number. For instance, typing PROGSQAR 20 results in a square
20 units wide being drawn on the screen.

Using Multiple Variables
with Keywords

You can use more than one variable with a keyword definition as
long as you account for each variable when you sct up the keyword.
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To illustrate, define a new word called MAKERECT, which creates
a rectangle with the width and height that you specify. Call the width
and hcight :WID and :HIT, respectively. Program the routine as

follows:

TO MAKERECT :UID :HIT
FD :RIT

RT 99

FD :UID

RT 92

[

[N

FD :Uiw

END

Once the keyword is definer, you can draw a rectangle of any di-
mensions. For example, to drawv a rectangle that is 20 units wide

and 40 units high, vou type

HAKERECT 20 40

As you continue to build your own keyword library, achieving results
becomes casier. The most valuable aspect of defining your own key-
words is that you can usc those keywords to build more keywords,
which in turn can be used to build more keywords In time, with
your keyword library, you will be able to produce comglex results
by using only onc or two sophisticated commands.

Controlling the Turtle

Because FD, BK, LT, and RT are your “workhorses” for drawing, take
a closer look at what these commands can do. To tell the turtle to
go forward or backward a certain number of units, you specify FD
or BK followed by the number of pixels that the turtle should move.
For example, FD 34 makes the turtle move forward 34 units in
whichever dircction it is facing. LT and RT tumn the turtle a certain
number of degrees left or right. A full circle eqgnals 360 degrees.
Therefore, to get the turtle to do an “about face,” you simply type

RT 180 or LT 180.
The short program that follows uses these commands to draw a

triangle.
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TO TRIANGLE
RT 45

FD 100

LT 99

BX 1p0

RT 315

FD 140

END
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When you write graphics programs, you will want to work with a
“clean slate.” To clear the screen of all text and graphics, you can
use the CS command. This command crase$ the contents of the
screen, yet leaves the turtle in its current position and heading.

To draw sophisticated graphics, you nced to have 2 lot of control
over where the drawing arrow is and what it does. The POS com-
mand lets you specify at exactly what (X,Y) coordinate you would
like the turtle to be. With this command, you can draw graphics at
a specified location and move *he turtic around the screen with
ease. To use POS, follow the commi..” ~iti, the X and Y coordinates,
in brackets, which specify where you wam “he urtle to be. If you
want to move the turtle to position (-50,20), for 1ustance, you type

POS £-50 381

If you want to send the turtle back to its original position and face
the turtle north, you use the HTOME command by itself.

Directional Seilings
An excellent way to control the tartle is to set its direction. You
can wal the turtle at what angle to point by typing /1D followed by
the number of degrees. However, you often will find in graphics
programming that you nced to point the turtle somewhere, but you
aren't sure what the angle should be. For instance, a turtle may be
in a random location, and you want to point it directly to the middle
of the screen. The FACE command will solve this problein. You can
use FACE to point the current turtle toward a certain point by using
FACE followed by the (XY) coordinates in brackets that specify
where you want the turtle to face. Or you can use FACE to point
to another turtle by vsing FACE followed by the name of another

turtie.

For instance, if you don't know what relation the turtle js to the
middle of the screen, you can type

FACE (8 8]

to point the turtle toward the middle of the screen. If you want to
point the turtle toward the coordinate (30,-65), you type

FACE (38, -651
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Likewise, if you w i ‘
) ant to point the current turtle. Sty
, Studs, towar -
other turtle named Mack, you type G

FACE +MACK

rl;ltj(c,i‘l 1(sji$ZSl:? lrdravt;' a three-dimensional figure witheut posing too
T_D o Yy lor the programmer in the program hat follows:
cs

PEN :lpP

FD 70

LT %2

FD 70

PEN :DOLN

REFEAT 4 LFD 50 RT 98]
FACE L8 9]

FD 9g

FACE [-70 1207

FD 138

PEN :UP

POS C-128 783

PEN :DOLN

FACE (8 8]

FD 134

PEN :UpP

POS [-126 126)

PEN :DOUN

FACE (292

FD 158

END

lI}‘)ou vwam to draw only one dot on the screen (as cpposed to a
dmc),‘ You can use the DOT command. This command is useful for
O;‘aamng lfl:irs, forming the C)’?S on a figure, or plotting the points
> grap .Y(.)u should use DOT by itself to draw a dot & the turtle’s
current location. Make sure that the turtle’s pen is positioned exactly
where you want it before you use DOT. \ ew

T'o position the pen exactly where you want it you canuse the POS
cor'nm:md. An alternative method js to use n,vo other éomm d

*.?'hxch together do the same thing as POS. These are the X :if;(:ii'
;{og;r;’n’zindvs‘ .If You type X ?or ¥ 2 the computer prints the current
e Corr?cl:;::in lof thc‘tun)c. It’yoxf type X or Y followed by 2 number,
oy y(;:u Spcccsrz;?gcs the X or Y location of the turtle :0 the coor-
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Special Symbols

Certain symbols used in Logo have special meanings. These are the
question mark (?), the semicolon (;), and the colon (:). This section
looks at cach of these in turn.

Here is a-very important rule of Loge: If 2 command that you can
give absolute values to is followed by a question mark, the computer
displays the current status of that command'’s function. Examples of
:such commands are X, Y, POS, HD, but not FD, BK, LT, and RT; the
latter commands are relative, not absolute values. For instance, if
you type POS [50 50], the computer puts the turtle at location
{50.50). If you type POS ?, however, the computer interprets this
to mcan “tcll me what the current position of the turtle is,” and
the computer responds by displaying the position of the turtle.

Another helpful symbot is the semicolon (;), which is used in Logo
for comments. Therefore, anything following a semicolon is ignored
by the computer. Tiere are soince examples that demonstrate both
the usc of the guestion mark and the semicolon. Assume that Logo
has just been loaded and that the wirtle is at position (0,0) facing
north. Notice that when the X or Y command is followed by a num-
her, the computer changes the turtle’s position to that new Jocation.

POS?; display the position
(8091

FD19; goup 18 pixels
{8181

RT92BK 20; turnright 98 degrees and go backward 28 pixels
POS?
[-20 191

X?7Y7,; whatare the current Xand Y values?
-728
16

X18Y 20; set thenew turtleposition to (18 28}
POS ?
{16261

Aside from the question mark and semicolon, the colon (:) also is
a very important special character. The colon indicates that a variable
is being used. Here is a simple rule to follow:

Fig. 4.3. A simple line graph.

Fig. 4.4. A sunburst effect.
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Fig. 4.5. A three<imensional
colored bux.

Fig. 4.6. A bar graph,

Fig. 4.7 A multitude of colored
boxes,

hg. 48 A computerized version
of a familiar winter scene.
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Fg. 10.1 A complex plcture
drawn easily with Graphicraft.

Fg. 10.4. The realistic three-
dimensional graphbics of Marble
Madness.
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No colon means this is an action.
Colon means this is a value represented by a variable.

You can use the question mark with the INK conimarnd to find out
the current color being used to draw with, you type

INK?

The computer responds by printing the name of the current _coi(')'h:.‘
being used. : R

You also can use the INK command with a colon u=d the name of
a color to indicate a color that you want to use. k=t exaaple, to’
use blue, you type '

INK :BLUE

You can change the background color with the PAPER command.
If you follow PAPER with a question mark, the computer tells you
the current background color. If you follow PAPER with a colon
and a color (for instance, :WHITE, :BLACK, or :BLUE), the computer
changes the background cotlor to the one you specify.

You alrcady have seen how the colon is used when you set up Logo
keywords. You also can use the colon, for example, if you want to
write a routine that pives you the square of a particular number:

TO SOR :NUM
NUM = <NUM
END

Because it is preceded by a colon, :NUM is known to be a variable.
When you use the SQR primitive, you type SQR followed by the
number you want squared. The Amiga then prints ont the square
of the number.

The Screen’s Boundaries

The screen is limited in size and, unless specified otherwise, the
turtle may travel off the screen. You can control the movement of
the turtle at the screen’s boundaries with the TM command. Three
different numbers can follow TM:

T™M :0  ‘The turtle can move beyond the boundaries of the
screen. The screen acts as a window of 2 much
larger size—G64000 by 64000 pixels. When the
turtle moves outside the boundaries of the
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physical screen, you can no longer see it; if you
move it back into the screen area, the turtle is
visible again.

TM :1  The turtle cannot move bf:yor{d the edge of the
screen. The turtle simply stops, and no error
occurs if you try to move beyond the boundaries.

T™ :2  The turtle cannot move beyond the c'ggq)ég}hc
screen. Use this mode if you want an.¢fror to
occur when the turtle i~es to go beyox{d the
bourdaries of the scree:.. o

You can control the nature of the screen itsewn ~iih the GS, SS, and

TS commands. .

GS Turns your screen completely into graphics mode
so that no text can appear on the screen. Use this
command when you are going to be drawing
graphics only.

SS Splits the screen so that a small part of the bottom
of the display can be used for text while most of
the screen can be used for graphics.

TS Makes the screen work with text only. If you try
to draw any graphics, you get a Non-Graphics Mode
CITOT.

Multiple Turtles

As mentioned earlier, you can have more than one turtie on the
screen at one time, and you can control cach turtle individually. To
create a new turtle, type HATCH followed by a double guotation
mark (") and the name of the turtle. For instance, to make another
turtle, named Mark, appear on the screen, you type

HATCH "MARK

Now you have two turtles on the screen—Studs and Mark. But just
because you hatch a turtle doesn’t mean that the new turtle will
pay attention to you. You need to decide which turtle you waat to
be active and tell that turtle to follow your commands. To activate
a turtle, use the ASK command followed by the name of the turtle.
If you want to get Mark’s attention, type

ASK :HARK

1
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Aftér you type this command, all of your commands are sent to Mark,
not Studs. You also can change the name of a turtle by using the
ID command followed by the new name that you wint. If Mark is
the active turtle, you could change Mark’s name to Tom by typing

1D "TOr

As usual, you can find out the property stored in this command by
typing ID 7, which tells you the name of the active turtle. You can
find out the names of all the turtles by typing 7F and pressing the
RETURN key.

Fundamental Programming
Commands

Many keywords in Logo make programming easier znd more effi-
cient. Among these are REPEAT and FOR, DELAY, RC and RL, PRINT
and its variations, PT, and HELL. The scctions that fellow discuss
each of these commands in tum.

The REPEAT and FOR Commands

You can use the REPEAT command (mentioned earlier in the chap-
ter) to reduce the number of programming lines you have to type.
With this command, you can tell the computer to do the same op-
eration a certain number of times. The format is

REPEAT <mumber> <action>

The number specifies how many times you want the oyeration per-
formed, and the qction is the operation itself. For exangple, to draw
a square using only simple conmmands, you could type

TO SQUARE
FD 52

RT 98

FD 56

RT 90

FD 58

RT 98

FD 52

END
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Or, you could make life much easier by typing
REPEAT 4 (FD 5@ RT 941

The more times you repeat a series of comm'lnds the more useful
REPEAT becomes.

When you use the REPEAT command, you must caclose within
brackets whatever is to be repeated. Precede the brackets by the
number of times that you want the action performed. For instance, -
if you want the turtle to rotate 45 degrees to the left for a xot;d of

PR

Nl

FLERTIEN

et
[SERIST

5 times, you type PR

REPEAT S L]

A different version of the REPEAT command—FOR—is very similar
to the FOR..NEXT commands in Amiga BASIC. The FOR command
is followed by a variable name, the number you want to start with,
the rumber you want to end with, and the commands you want
acted on wisile the loop is executing. For instance, to make the turtle
go forward 10 units and turn right 15 degrees for a total of 5 times,
you could type

FOR "TIMES 1 5 CFD 18RT 15]

Notice that the computer counts from 1 to 5 and stores the number
that it is counting within the variable TIMES. Morcover, everything
enclosed in brackets is repeated these five times.

The last routine could be accomplished just as casily with REPEAT.
In the next program, however, FOR is clearly a more effective com-
mand than REPEAT for the routine.

TO SGARMAKR NUMONE - NUMTLIO

PRINTSE “ This will show the sguare roots of the numbers in the
range you specify’

FOR "COUNT sNUMONE :NUMTUO CPRINT :COUNT PRINT SGRT :COUNT1
END

When you use this routine, you type SQARMAKR followed by a low
number and a high number that define the range of integers whose
square roots you want to know. If you type

SRARMAKR 10 15

the computer displays the numbers 10 through 15 along with their
square roots. Moreover, all that is enclosed in brackets is subject to
the loop that goes from :NUMONE to :NUMTWQO. This loop allows

¢
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the function to operate properly and makes the whole mutine much

easier to create. !

The DELAY Command

If you want the computer to pause during a routine, you can use
the DELAY command followed by a numbcer that repesents how
many 10ths of a sccond You want the Amiga to pause You might
do this, for mst:mcc, in order to show a picture on the screen for
a certain wnouat of tithe. To stop the computer for a total of 10
seconds L+ *re acting on the next command in the procedure, you
would type

DELAY 108

The RC and RL Commands

You have Jooked at the commands that make Logo do spzcific tasks.
Now you will explore the way in which Logo gets inptt from the
user. (A program that doesn’t interact with the person using it is
almost uscless.) The Amiga's Logo has two commands hat get in-
formation directly from the keyboard: RC and RL

RC reads a character from the keyboard. You can deternine which
key was pressed by using the logic functions covered liter in this
chapter. After you type RC and press RETURN, the Amigt will wait
until any key on the keyboard is pressed and then print the character
in single quotes. Here is an example:

RC

A

it

The RL command, on the other hand, accepts a whole ine of in-
formation from the keyboard (you must press RETURN © end the
tine) and stores the line as a string. For example, if you type RL,
then press RETURN, Logo waits until you type somethingand press

RETURN again. Logo then surrounds the string by single juotation
marks and displays it.

R
Hi there
“Hi there’
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The PRINT Commands

To display something on the screen without accepting any input
from the user, you can use variations of the¢ PRINT commands. Use
PRINT to display numbers and PRINTSE to display full sentences.
PRINTNL has the same result as PRINT, except that cach number
is followed by a line feed. Here are some examples of these
commands: )

PRINT 18 PRINT 28 PRINT 38; notice on the next line that thereare
no line feeds; even the guestion mark prompt {s not forced to the
nast line

“AL) 307 PRINTNL 16 28 30

19

20

39

PRINTSE “This is a test of tha emergency broadcasting system.’
This isatest of the emergency broadcasting system.

PRINTSE {12345 Hello" 1
12345 Hello’

The PT Command

At times, you may want to cxamine the first line of a particular
function in order to remind yourself what a certain word does. You
may even want to make a habit of putting a comment on the first
line of each procedure that you create. These comments can be easy
references for finding out what a certain procedure doces. The com-
mand that displays the first linc of a function is I'T. For a demon-
stration of how this command works, enter the following short
routine.

TO GREETINGS

CS; Thisroutine clears the screenand welcomes the user
PRINTSE “Uelcome to the pAmiga Computer. This is the Logo
Language. "

END

Now issue the PT command as follows:
PT CREETINGS
The Amiga should display

CS; This routine clears the screenand walcomes the user
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With PT, followed by the routine you want to check, you can quickly
find out what a certain routine does as lofg as you have éntered a
comment on the first line of the routine.

The HELP Command .

If you nced information about one of the computer's keywords, other
than one of your own, type HELP foUoWéd by the word you want
defined. This built-in help system can save you a lar of time that
you might have spent looikd~ through documentation. Here is an
example of how you could use thus ~onumand:

HELP “HD
The Heading (1n Degrees) Of The Current Turtle.

File Management Commands

Some commands are not meant to be used in programs because they
simply help manage the files on your Logo disk. With these com-
mands, you can save keywords and routines, load fil:s, view a di-
rectory of all your files or of particular ones, and erase files.

Saving Iiles

Once you have defined a word, you may want to save it for later
use. If, for instance, you had spent a lot of time perfectirg a definition
named SPIRAL, you could type

SAVE * SPIRAL

This saves SPIRAL for the future so you don't have to type it again.
Later, when you svant to load the word, you type

LOAD SPIRAL’

Displaying the Directory

After you have storcd a2 number of routines on a diskette, you may
have trouble rernembering the names of every one of your routines.
You can display a list of all the files on a disketie by nyping

DIR" %
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or you can specify certain types of files by entering within single
quotation marks the criteria for the scarch. For instance, to vicw all
the files on the disk that have a .GRP extension (such as CIRCLE.GRP,
SQR.GRP, and SPIRALGRP), you type

DIR" . GR™
ard somcthing similar to the following would be displayed:
CCIRCLE. GRP SOR. GRP SPIRAL. GRP1

You also can specify that the néuhcé of certain files be displayed by
using a wild cara. I{ vou use the question mark as a wild card, any
character in the , “~itiue Rield by the question mark will be allowed.
If you usc the asterisk & 1 wild card, up to cight characters in a
row in the position held by the asterisk will be allowed. This explains
why DIR” * displays all the files on the d'sk Here are some more
examples:

If you want to display all files that begin with the letier P, you can
type

DIR " P¥

If you want to display the files that begin with AT, you can type
DIR AT

And, if you want to sce the names of the files and words you have
stored that are three letters long and the third letter is an X, you
would nype

DIR” 77X

Remember that the period (1) separates the first part of the name
from the extension (the second part of the name). If you don't
include the period as part of your critera, the computer will ex-
amine only the first part of the name. A DIR” 77X" command, there-
fore, would display names like LEX.123 and XXX HIL

Erasing Files

To erasc a particular file or routine that is stored on the diskette,
you type FRA followed by the name of the file enclosed in single
quotes. You can use the wild card system to eliminate more than
one file at a time. (These conventions will be familiar to CP/M®
users.) Here are a couple of examples:

Ll
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A
\Ji

ERALEX 123 ; this erases the file called LEX. 123

ERA“S*"; this erasesall files that beginwith theletter S

Text Commands L

St Tt
Even though Logo is regarded by most pcople as a graphics language,
it also has commands that deal with text. This is fortunate; biecause
a truly useful program interacts with the urer through ekt

You already have seen how the PRINT, PRINTNL, and MRINTSE text
commands work (see “The PRINT Commands” sectior in this chap-
ter). Another way to work with text strings is to change them from
uppercase to lowercase or vice versa with the LOWER and UPPER
commands. For instance, if you follow the LOWER command with
a string, every character in that string becomes lowercase.

“ Some nf these LETTERS ar e UPPERCASE’
some of these letters are uppercase

Convesely, the UPPER command changes all the characters to
uppercase.

UPPER “ make these letters BIG, Amiga!”
MAKE THESE LETTERS BIG, AMIGA!

Before you move on to the next text command, you should take a
minute to review the ASCII system. You may remember that ASCH
is the computer's set of characters that correspond tokeyboard let-
ters, numbers, and symbols. The ASCI character set mnges from 0
to 255, and cach number represents a specific lettel, number, or
symbol. For example, the ASCII character 65 on any computer is
the Ietter A (consequently, ASCH GG is B).

The next text command, CH, is a character conversibn command
similar to the ASC and CHR$ commands in Amiga PASIC. By fol-
lowing the CH command with an alphanumeric character, you can
find out what the ASCII code is for that character. For instance, to
find out what the ASCII code is for the Jetter F, you rype

CH"F

and the computer displays

78
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Using CH with an ASCII code displays the character that corresponds
to the number that you input. CH with an ASCII code performs
exactly the same function as the CHR$(number) command i Amiga
BASIC. Because the ASCII character set is the same for all computers,
CH{ 65 on your Amiga will produce an A, just as it would on any
other computer equipped with Logo. The routine that follows, which
is stoced in the word CHRS, prints out the cntire set of characters
available on the Amiga by listing ASCII characters 0 through 255.

TOCHRS
FOR “COUNT 1 255 [0H :COUNT]
END

Elements and Objects

You may have noticed that Logo often uscs brackets ({ and 1) with
keywords. Au important use of brackets is to sct up groups of in-
formation called objects. Objects can contain additional information,
also enclosed in brackets. Within an object, each number, character,
or symbol is called an element.

You can use objects directly with commands, or you can store ob-
jects in variables. To demonstrate how you can use keywords to
modify and extract information from objects, set up a hypothetical
group of information that looks like this:

£12345ABCDE]

Now use the MAKE command to store the object in the variable
TESTER. You type MAKE followed by the variable nune and the
object.

HMAKE "TESTER 1 2345ABCDE]

£12345ABCDE]

:TESTER
[12345ABCDE]

Notice that Logo displays the object after you define it. Why? Because
you typed a colon before the object name.

To find out how many clements an object contains, you usc the
LENGTH command. For example, if you type

LENGTH : TESTER
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the screen displays 18 because the object has 10 elements, Note: If
an object contains additjonal objects, Logo counts thosz subobjects
as only one element. Here is an example:

LENGTH[1 234511

q.

-The object has only four elements. [451] is considered ane element.

If you are going to use many of the same characters it an object,
you might want 1o use the NEWSTR command. This commaiia stores
within a variable any number of the particular characteryou spec.-
Here is an example:

MAKE "TESTZ NELUSTR 9 * &
33333333 )

NEUSTR 9797 tells Logo to put nine dollar signs within the TEST2
variable.

If you want to climinatc cither the first character in an object or
the first number in a group of numbers, you can use the DF (But
First) command. In the three examples that follow, the input shown
results in the corresponding output:

Br * GLOVE”

LovE

BFC1869876543211
(9876543211

BF :TESTER
[2345ABCDE]

The BL (But Last) command works in the same mannct bot elimi-
nates the last rather than the first character or numbcer i an object
or string. Here are two examples:

BLHIT

HI

BL : TESTER
[12345ABCD]

The opposites of the BF and BL commands are the FIRST and LAST
commands. They return the first and last elements, respectively, of
an object or string. Here are some examples:
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FIRST "This Isa test’

T
FIRST : TESTER

1

LAST ' This isa test’ ..
t 1 ._) v
LAST : TESTER
E

LAST [1 23 L' Hi there’ 1]

“Hi there’

You can extract an clement that is not at the heginning or end of
an object with the NTI1 command. NTH represents the “Nthy ele-
atent in an object. You type NTT4, the object you are working with,
and the number of the clement you want returned, For instance, to

NTH :TESTER 6
Logo teraras the letter A More examples follow,

NTHL123045£7114
45671
THL12304567112
2

NTH“ Uhich character do youwant?" 5

v

The last two commands you should know when working with ob-
jects are FPUT and LPUT. FPUT adds whatever you specify to the
beginning of a string or object; LPUT adds whatever you specify to

the end. For example, suppose that you want to add the letters
XY Z to TESTER. You could type

FPUT "XY Z : TESTER

and the result would be

[XYZ12345ABCDE]

To add 'The End’ to the end of TESTER, you could type
LPUT “ The End” :TESTER

. e
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and the result would be !

[XYZ12345ABCDE’ TheEnd ]

Mathematical Functions

Logo supports 2 number of mathematical functions, simple ones as
well as complex ones. The fundamental symbols that perform the
functions listed in table 6.1 are +, -, *, and /. The table describes

ach function and gives and example of cach. (The question mark
is sim’y your prompt to type something).

Table 6.1
Logo’s Mathematical Functions

Format Description Example
number + number  Displays the sum of 74+18

numbers 14
number - number  Displays the difference 758-38.5

belween numbers 19.5
number * number  Displays the quotient of 75%6

numbers 30
number? / Displays the result of nt ?1608/5
number2 divided by n2 20
ni~n2 Displays the result of n1 ?74~3

raised to the n2 power &4

You can use two of Logo's mathematical functions to modify a2 num-
ber: NEG and INT. To make a number negative, you use the NEG
function. When you precede any number or variable with NEG, Logo
makes that number negative, regardiess of whether it was positive
or negative to begin with. You use INT when you want to delete
anything that follows the decimal point in a number. Here are ex-
amples of NEG and INT:

NEG 18
-18

N=G -29
-20
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INT 5. 323215
S

INT -50
-50

Three more uscful functions are SQRT, REM, and RN. The SQRT

function, as you might guess, calculates the square root of a number.

.. REM finds the remainder of two numbers when the first is divided

’ by"t}‘lé second. And RN selects a random number between 0 and a

“‘number you specify (which can’'t be more than 32,767). Exampi=s
of these functions follow.

SORT P1
1.772454

SORT 81
?

REM 18 3
1

REM 93
g

RN 1809
532

When you work with trigonometry or other programs that require
the number pi (which is about 3.1415926538979), you can nse
Logo’s built-in PL. You use PI just as you would an ordinary number,
as shown in the first of the previous examples (SORT P1).

Logo has many other trigonometric functions, all of which you use
in the same way: you type the name of the functjon followed by the
number you want to work with. Table 6.2 lists Logo’s trigonometric
functions and gives a description of cach.

-

Decision-Making Commands

The “heart” of any computer language is in its capability to make
decisions based on certain conditions. Logo has many more decision-
making corumands than Amiga BASIC. Thercfore, you can program

ey e T YT Y TS 2 TP T T Py S e e
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Table 6.2 ‘
Trigonometric Functions

Function  Description

SIN Determines the sine of an angle. The nunber yeu
give should be in degrees.

Ccos Finds the cosine of a number

TAN Computes the tangent of an angle

ATAN Coun.putes the angle (in degrees) whose :angentis
the number ycu specify

LOG Computes the base-10 logarithm of a nunber

LN Computes the natural (base-e) logarithmotf a
number

EXP Raises the natural number e (2.718282) t¢ tiie

power you specify

the computer to “judge” a specific variable or value much casier
with Logo than with Amiga BASIC.

The simplest decision-makers are the comma () and the zqual sign
(=), which can be used in combination with one another. You use
these and other decision-making symbols to compare two values,
one or both of which can be a numbecr or variable. Logo responds
with either a True or False. For instance, to find out wtether the
varizble NUM1 is less than the number 100, you fype -

‘NUM1<1968
False

Logo returns a False, which indicates that NUM1 is cither equal to
or greater than the number 100. Here are six different ways that
you can use decision-making symbols:

nl > n2 Outputs True if nl is greater than n2
nl < n2 Outputs True if n1 is less than n2
nl = n2 Outputs True if nl equals n2

nl <>n2  Outputs True if n1 docs not equal n2



162 AMIGA PROGRAMMING GUIDE

nl >=n2 Qutputs True if nl is greater than or equal to
n2

nl <= n2 OQutputs True if nl is less than or equal to n2

Several Logo functions make decisions about numbers only. Here
are some short explanations and examples of these functions, which
are all similar.

EQ Compares two numbers, objects, or any other
‘comparable items

EQ 19 19

True

EQ "ABCD "ARCD
True

EQLABCDICABCI

False
EQ :NU1 :NUHL
True
MAX Compares two numbers and displays the larger

of the two. This featurc saves you time; you
don't have to go through the more complicated
process of comparing two numbers and
programming Logo to decide which is larger.

MAX 16 28
20

MAX 512 :NHM2 ; assume N&2 eguals 268
512

MIN Determines and prints the smaller of two
numbers. MIN is the opposite of MAX,

HMIN 18 20
18

MIN 512 :NM3; assume NUIM3 eguals 468
490
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MINUSP  Determines whether a number ‘is less than z¢eo

MINUSP 10
False

MINSP -5
True

ZEROP Determines whether a numb{:p’is cqual to zero

ZERGP 9

True

ZEROP 2
False

You also can use Logo’s decision-making statements to check objects
for certain conditions. For example, you can use the MEMBER com-
mand to sce whether an object contains a specific dement. You
specify the element that you are searching for, then the object or
string that you are searching within. If the object does contain the
clement, Logo returns the element's position; for insance, if the
element is the fourth one in the object, the screen displys the num-
ber 4. If the object does not contain the element, Logo reurns False,
Here are some examples:

MEMBER "B (A BCJ
2

MEMBER "s " Testing’
3

MeMBER "P “ Hottub’ -
False

MEMBER [X'Y 21 (1 23 CX Y £1 ABC]
4

In the last example, 1, 2, and 3 are the first three clemeats, and the
subobject [XY Z] is the fourth. [X Y Z] is an element in itelf because
it is enclosed in brackets.

You can use the ISEMPTY command check to see whether an object

or part of an object is empty. Here are some examples:

1SEMPTY 7
True
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ISEMPTY * I AM NOT EMPTY !
False

ISEMPTY FIRST [L JABCI; note that the subobject is empty
True

ISEMPTYNTHL1 23 L 1561 4; note the 4thelement is empty
True ©

Logo’s decision-makers also cnable you to check the values of certain
commands, such as HEADING, INK, and TURTLE. For example, to
check the color of the _ * cusrently being used, you type

(INK?7)=:BLUE

Logo responds True if the ink is blue; False, if the ink is any other
color. The command and question mark, which must be enclosed
in parentheses, ask “what is the current ink color?,” and =:ELUE asks
“is that color equal to blue?”

You can use ALL, a powerful decision-making command, to test the
truth of two or more expressions in a single statement. The expres-
sions that follow the command must be ¢nclosed in brackets. If ail
the expressions are true, Logo outputs True. If one or more of the
expressions is false, Logo returns False. Some examples follow.

AL [2<€18 12>7 3=35>31]
True

ALL [2>18 1257 3-6)
False

The ANY statcment, another kind of logical test, is similar to ALL
If any expression following ANY is true, Logo rcturns a True. If all
the expressions are false, Logo returns a Falsae. flcre are some
examples:

ANY [3=2 4>58=7 76<77]
True

ANY [3=3 4-4 76211
True

ANY [4-2 5=7 18<¢=1]
False
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You may want to take a particular action if a condition is true or
take an alternative action if the condition is false. The IFTRUE and
IFFALSE commands allow Logo to make logical decisions based on
two possible outcomes. This capability makes all the legical tests

you have just learned more useful because Logo can acton an out- -

come, whether it is true or false. (Note: When acting or 2 true or
falsc result, Logo does not display the result on the screen.)

The following program demonstrates the use of the iFTRUE and -’
IFFALSE commands. If the value of the Jast test is true, Loga performs
whatever action is specified in the brackets followine the IFTRUE
command. If the result is false, Logo skips over the IFTRUE command
and its contents in brackets. The IFFALSE command makes Logo
perform the action specified in brackets if the last test resalt is falsc.
If the result is true, however, Logo skips to the next command line.
tlere is an example:

TO DECHAKER

MAKE “RANNLE -RN 1000

:RANNLM 5500

IFTRUE [PRINTSE ‘ The random number is greater than 562 1
IFFALSE CPRINTSE “ The randomnumber is less thanor egual o588 ]
END

In this simple routine, Logo picks a number between 0 2nd 1,000
and checks to sce whethier the number is greater than 300. If the
number is greater than 500, the message following the IFIRUE com-
mand appears. Otherwise, the screen displays the message after the
IFFALSE command.

Logo’s Possibilities ;

After studying this chapter, you should understand why logo is an
excellent language for teaching children programming. You also
should get a sense of Logo's other powerful merits. If yo1 want to
explore artificial intelligence, for example, you will find The Learn-
ing Company’s Logo for the Amiga an excellent introducton to the
subject. In addition, learning Logo should help you to expand your
computing horizons, to become more proficient in other computer
languages, and to enhance your logical thinking.
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Programiming in C

The C programming language is the premier language for software
development on microcomputers. Introduced by Bell Laboratorics
more than a decade ago, C continues to gain populariy in the pro-
gramming world.

The reasons for C’s popularity are many. Principal among these is
the power that C provides for the programmer. The lanzuage’s wide
varicty of operators and functions give the programmer access to
the very “heart” of the computer. This power is harnzssed by the
functions, which are the building btocks of C programs.A C function
is a self-contained program unit that performs some us:zful task. For
cxample, C contains built-in functions for input and oatput. A pro-
grammer also can create building blocks of functions that can be
used in many C programs. Once these blocks are designed and de-
bugged, a function library can be built that speeds the process of
programming considerably.

Speed in processing is a second reason for C's popularit?. Aside from
assembly code (which is difficult to program with), C is gencrally
the fastest language available on microcomputers. .

Languages like Amiga BASIC and Logo are interpreted linguages. As
the name implies, interpreted languages take a line of code and
interpret that line each time it is needed. The fact that this inter-
pretation, or translation, takes time explains the slownesss of BASIC
and Logo. C, on the other hand, is a compiled language A compiled
language creates (by means of a compiler) object code for the 68000
microprocessor, which is used in the Amiga. Although this one-time
translation from C to Amiga may take some time, after this initjal
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cfort, the program produced is always faster than a similar inter-
preted program.

The third reason for C's popularity is the widespread availability of
the C language for a variety of machines. Unlike Applesoft BASIC,
TRS-80 BASIC, and Microsoft BASIC®, swwhich are all limited to spe-

cific computer lines, C is a fairly portable language. This portability- =t !
is uscful if you are writing programs for sale and desire a larger

audience for your creations.

This chapter gives you only a taste of the power of the C language.

You will learn about the compilation process, in generds [ crms, and: -

how Cis different from languages like Logo and Amiga BASIC. 11.~n
you will be taken through the steps involved in creating a C progran.
The first sample program, Temperature, is analyzed in detail and
should reassure you that C is understandable. 'This analysis also
points out important distinctive features of the language. Next, the
chapter gives descriptions of some of the library functions available
in the Amiga™ € compiler. Finally, a numiber of sample programs
are included to give you exaniples of C content and form. These
programs ace not analyzed here, but you can enter them and ex-
periment in ¢édier to learn some of the ways you can use the C
language.

This chapter does not pretend 1o be a complete introduction to the
C language. The best way to Iearn C is to find a good book on the
language and use it with a C compiler and the Amiga manual. Be-
cause of the popularity of the language, C books can be found at
regular bookstores throughout the country. Several excellent books
and manuals are listed at the end of this chapter.

Compiling a C Program

To the programmer familiar with BASIC or Logo, C can be an in-
timidating language at first glance. Unlike the readily understand-
able READ command of BASIC or the faumiliar LEFT command
of Logo, a typical C program may contain such items as 1++ or
ri. Bithap = &b. Aficr the initial shock subsides, however, you will
discover that C really is not that difficult after all.

Because Cis a compiled language, you will notice another difference
when you compare C 1o BASIC or Logo. When you are programmming
in Amiga BASIC or Logo, the computer monitors your lines as you
enter them. If errors are found, you are told immediately. After you

enter all the appropriate program lines, a request to RUN the pro-
graimn causes the computer to interpret your requests and perform
accordingly. If you have made errors, BASIC provides an editing fa-
cility to correct them. Programming in C, however, is more indircct.
As you write your progeam, the computer stores the information as
text in a filc on an Amiga diskette. In fact, the computer doesn’t
even recognize that you have put a C program into a file. For all
the computer, “knows,” you might have written a leiter to your
amandmother!

At 2 C program has been entered, you tell the computer to cons-
pile the program. Compiling is the process by which the compiler
converts the C program source code, the text you have entered, into
object code, which the machine can understand. Even with a short
program, this compilation process may take a few minutes. For
longer programs, you might want to have this book handy for reading
while you wnit.

You can find several solutions to the problem of time. Cne solution
available on many machines is to place the compiler and program
source code in the machine’s RAM memory, where gperation is
much faster than with diskettes.

A second solution is to subdivide C programs into smaller Iunctions.
Once a function has been written, compiled and debngged, it is
available for use by any program. For example, the portion of the
program that displays messages on the screen can be written and
debugged separately from the rest of the program. After all the parts
are working, they can be linked to produce a complete program.

The C Compiler from Comunodore (made by Lattice, Inc) provides
a feature that makes the process of C programming morg mapage-
able. When you are using this compiler, the text editor, compiler,
and linker all can be displayed simultancously. Because the Amiga
has multitasking capabilities, all of these tools can work at the same
ume.

Steps for Writing a C Program

Writing a C program is a four-step process. A description of cach
part of the process follows.

1. Create and edit the source file. Using the text cditor,
create the source code for the C program. Herc you
define functions, tell the computer what you want
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done, and enter the required C program statements. If
you find the editor supplied with the Amiga to be too
primitive and you plan to spend a great deal of time
with this tool, you might want to purchase a better
editor. One possibility is the EMACS program, which is
a free software program avaitable throush Commodore
user groups.

2. Compile the source file. The second step of the process
is the compilation of the C source code into an
intermediate form usable by the linker. During this
step, you are notified of any C program crrors that you
may have made. To correct the errors, you must return
to the editor. Remember: to speed the programming
process, you can create small portions of your program
indcpendcetly. After you have compiled an error-frec
program, the computer produces an object file for nse
by the linker.

3. Link the object files 10ithy the library. To produce a
working programn, you must integrate the object files
(created with the compiler in step 2) with the library
functions (such as the functions for input and output).
In this step, the linker takes your program object files
and combines them with the necessary library functions
to produce a working program. Unfortunately, a
working program is not necessarily a correctly working
program; hence, the next step.

4. Debug the program. Once a program is created, it
must be tested to cnsure that all of it works as
intended. In the debugging stage, you discover the little
(or big) problems that must be corrected. From here,
you return to the editor where you correct any
mistakes and begin the process of program creation
again.

Several C cditors and compilers are on the market for the Amiga.
An excellent editor/compiler is from 2 company that markets C com-
pilers for everything from the Commodore 64 to the Amiga. The
Aztec C package is available from Manx Software Systems (P. O. Box
55, Shrewsbury, NJ 07701). The package is available in three ver-
sions: personal ($199), developer ($299), and commercial ($399).
The first is too limited to be recommended, but the developer and

commercial versions are excellent products. They were used in de-
. . t
veloping the programs for this chapter.

A Stmple Example

The casiest way to illustrate that C is not as intimidating as yon
might fear is by presenting a sample C program. The sample shown
here is a well-known program that prints Fahrenheit and Celsius
temperature values. This program, which is presented fairly carly in
the “standard” C Lu._"*2ge book, Kernighan and Ritchie's The € Pro-
gramming Language, is a simple example of C operation.

The Temperature program that follows counts from 0 to 300 in steps
of 20 degrees and displays the corresponding values for Fahrenheit
and Celsius.

/*
= This program prints Fahrenheit and Celsius degrees frcm 9
= to 308 in steps of 28

®/
main O
{
int lower, upper, step;
float fahr, celsius;
lower = G; /% Lower limit of temperature =/
upper = 308; /% Upper limit =/
step = 20; /% Increment =/
fahr = lower; /% Begin at lower limit =/
while (fahr <= upper) { /% Begin while loop =/
celsius = (5.8 /7 9.8) = (fahr - 32.9);
printf (Z4.8f 76 1f\n", fahr, celsius);
fahr = fahr *+ step; /% Gat next temparature =/
) /% End while loop »/
) /% End program %/

Features of C Programs

Before you examine the program lines in detail, you can learn from
this program several important features of C. These distinctive char-
acteristics apply to all C language programs.
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1. All C programs must contain a function called main( ),
This function serves as the starting point for execution.

2. All C statements end with a semicolon.

3. C statements may be grouped within curly braces ({ }).
For example, the contents of the while loop begin
with the opening brace and ¢nd with the closing brace.

4. Comments are marked off from the rest of the program
bv a combination of the slash and asterisk characters
(/% . begineing and #/ for ending).

5. C programs mu.y be indented (as with the while loop)
to increase readability. While not required, good
indentation and layout makes yrograms look ncater and
makes them easier to modify and debug.

Analysis of the Program Lines

With these preliminaries out of the way, you now can examine the
Temperature program a few lines at a time.

The program begins with a comment that tells you what the program
is designed to do. In this case, the program is supposcd to priut
Fahrenheit and Celsius temperature values.

/"
* This program prints Fahrenheit and Celsius degrees from @
* 10308 In steps of 20
*/

his program, like all C programs, must contain a cail to the main( )
function. This is the starting point for exccution of the program.
The empty parentheses tells you that the main function expects noth-
ing else to be supplicd for its operation. The opening brace after
main( ) signifies the beginning of the function (and in this case, the
entire program).

main ()

(

Unlike BASIC, where variables can be created “out of the blue,” C
requires that variables be declared before they can be used. The
next two lines declare five variables for use by the program, Three
of these variables (lower, upper, and step) are declared to be in-
tegers (int); the other two variables (fahr and celsius) are de-

clared to be floating-point numbers ( f1oat). Note that program lines
that declare variables always end with a semicolon. '

int lower, upper, step;
float fahr, celsius;

The next three lines of the C program initialize the lcwcr‘limit,
upper limit, and step value for the program. The fourth statement
sets the variable fahr as the value of lower (that is, zero). Note that
comments may be placed on program lines. -

lower = 8 /% Lower limit ot ‘t-~mperaivre #/
upper = 300; /% Upper limit =/
step = 26, " /% Increment »/

fahr = lower; /% Begin at lower limit =/

The next C statement uses the while command to create a lvop.
The program will loop through the bracketed commands while fahr
is less than or equal to the value of upper, which is 300. (At the
bo:tom of the while loop, fahr will be incremented by the value
of step, which is 20.) The opening bracec marks the beinning of
the while loop.

whlle (fahr (= upper) { /* Beginuwhile loop */

The while loop contains three statements, The first of these is simply
an instruction to calculate the corresponding value of Celsius (in
the C program, celslus) from the specificd Fahrenheit temperature
(fahr).

celsius = (5.8/9.8) = (fahr - 32.9);

The next statement in the while loop handles the prining of the
Fahrenheit and Celsius temperature values.

printf (Z4.8f 76 1f\n", fahr, celsius);

The printf command is a call to a C function that performs the
formatted printing operation. Unlike the main( ) functon, which
docs not have any values within its parentheses, printf secems to
have everything but the kitchen sink between the parentheses. The
74.8f and the 76 1f tell the C program to print fahr and celsius
(respectively) with four digits and no decimal places (4. 8f) and
with six digits and one decimal place (46. 1f). The spaces between
the two jtems will be reproduced on the output line so that the
Fahrenheit and Celsius values will be separated. The furny-looking
\n" tells the Amiga to move to the next line after the program has
printed the Fahrenbeit and Celsius valucs.
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The last three lines of the program increment the counter for the
while Joop, complete the while loop, and signal the end of the
main( ) function.

fahr = fahr + step; /% Get next temperature =/
il /* End while loop »/
b /% End program */

This is 2 good time to note that with indenting you casily can sce
that the first closing brace applics to the while loop, and the second
refers to the initial cpuiing brace after the mafn( ) function.

Library Functions

In C, all functions except main( ) are library functions. These func-
tions are stored in a library and can be accessed by any program at
any time. This concept greatly increases the flexibility and usefulness
of the C language. Some of the more frequently used library func-
tions, cxplained in the sections that follow, have to do with input
and output and with strings and data typcs.

Input and Output Functions

Any programming language must provide some means of commu-
nicating with the outside world. BASIC uses INPUT and PRINT state-
ments to accomplish this task C uscs the functions printf, scanf,
gets, and puts for input and output.

The printf and scanf Functions

In C, all formatted input (from the keyboard) and output (to the
screen) is handled by a set of function calls. Input is controlled by
the scanf function, and output is accomplished by the printf func-
tion. These functions are shown in the following lines along with
their generic argument lists.

scanf (farmat, expl, exp2, ...) standard input

printf (format, expi, expZ, ...) standard output

A format string consists of text to be printed or matched. This text
contains format specifiers, which determine the appearance and
types of the data. In the Temperature example, the format string is

74 Bf  76.1f\n". The expressions (expl and axp2) are fahr and
celslus. !

A format specifier has this form:
Z[-1CWILC.PILI3 Cconversion character>
The eletnents of the fbrm:ll specifier are as follows:
Forces leftjustification (in printf ony)

w Width in characters (leading 0 mean pndding"
with zeros)

P Precision (decimal places). In the example,
celsius is printed with one decimal place.

i Specifies long integer or double

A conversion character controls how the data itself is printed. Here
are the conversion characters along with their definitions:

Character Definition

d Signed decimal integer

u Unsigned decimal integer (printf only)

bN Unsigned hexadecimal integer

h Unsigned hexadecimal short integer (:canf only)

o] Unsigned octal integer

C Single character

s Null-terminated string

f Fixed-point notation for float or doub]_e__

e Scientific notation for float or double (printf
only)

g Use cither Ze or “f, whichever is shomter (printf
only)

In the Temperature program, you can see where the viriable celsius
was printed as a %6, 1§ value. From the preceding lists, you can sce
that C was supposed to print a floating point number with one digit
to the lcft of the decimal point
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The gets and puts Functions

The gets and puts functions work with strings of data. The function
gets reccives a string from the keyboard; puts displays a string,.
Actually, both functions operate with pointers, but the effect is the
same: the function either “gets™ or “puts” strings. Details of these
operations can be found in any good C programming book (¢ |

roaousif

Math Functions P

Unlike BASIC, which has many math feawues, C itself has only ad-
dition, subtraction, muhiplication, and divi.. -~ The features needed
for more complicated math operations are contained ‘a a library file
that you can include in your programs when needed. To include a
filc in your program, you use a staternent like this:

#include (intuition/math. h)

The Lattice C libracy contains a complete set of trigonometric func-
tioow The functions along with their definitions follow. r is measured
in radians.

Function Definition

x=sin (r); Sine of r

% =cos (r); Cosine of r

% =tan (r); Tangent of r

% =acos (r); Arccosine of r

x =asin (r); Arcsine of ¢

x =atan (r); Arctangent of r

x =atan2 (y, r); Arctangent of y divided by r
% = cosh (r); Hyperbolic cosine of r
x =sinh (r); Hyperbolic sine of r

x = tanh (r); Hyperbolic tangent of r

The {intuition/math. h> library also contains logarithmic and ex-
ponential functions. Here is a list of those functions with their
definitions:
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x=exp (1); Exponential function ¢
x=sgrt (1); Square root of t
x=log (1); Logarithm (basec-e) of t
X %_109.‘18 1) Logarithm (base-10) of t
x= po@ t,y); Computer t to the y powesy t¥

Finally, the Lattice C math library has a random number generator
that generates a candom integer between 0 and any number up to
the maximum integer allowed on the Amiga.

x =rand{ );

Strings and Other Data Types

Like any computer Janguage, C uscs a variety of data types besides
numbers. The most commonly used data types are characters and
strings. The library functions available with the Lattice T Compiler
(and virtually all C compilers) allow the programmer to manipulate
and copy strings within a program. Some of these fonctions are ex-
plained in the sections that follow. For complete detais on these
and other C functions, consult the documentation supplied with
your C compiler.

The strlen Function

The strlen function calculates length of a string (in this case, string
s) in characters. The format is -

length =strlen (s);

The stccmp Function

‘The stremp function compares the length of two strings (designated
as sl and s2). The format is

x = stremp (s1, s2);

where sl and s2 are the strings to compare. The function returmns
the following values based on the comparison:
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NP FVIYTTR LW AR (W1 ] ) o)

Return Value String Contents  Example you a clearer idea of how C works and help you decide whether
negative s1{s2 “Mary" < “Terry” you want to leamn more about this language. ‘
Zero s1=52 “Tim" = “Tim”

positive 51552 “gebra” > “yak” Window Maker

The first sample program, called Window Maker, uses the built-in
Amiga routines to create a window on the video screen. The upper-
left comer of the window will be at coordinates (20,20) and the
initial dimensions will be 300 by 100. Maximum (G40 by 200) and
minirum {100 by 20) dimensions are specified for the window.
You cam.© “1se the mouse to make the window exceed these di-
mensions. Window Maker demonstrates the power of both the C
language and the Amiga

The strcpy Function

The strepy function copies one string to another. The string s2'is
copied to the string si; T

strepy (s1, s2)

The stpchr Function

You use the stpchr function to find a specific character in a string. /% This is how you open a new window */
In the following example, the string s is searched for the character L

specified by ¢ and the Iecation is returned. If s = finiga and ¢ =m, #include Cexec/types. hd

the value of pt is 2 hecause m is the second letier in Anriga. #include <intuition/intuition. hd

pt = stpehr(s, © struct IntuitionBase ¥IntuitionBase;

int *Openlibrary(}, *OpenUindow();
The strcat 4ird strncat Functions
main() {

) struct Newlindow NJind;
struct Window *wind;

The strcat and strncat funcions concatenate (join) specified
strings. The first function (strcat) concatenates two strings, and
the second (strncat) concatenates only a specificd number of char-
acters. In the examples, if s1=Comnodore, s2=fmiga, and 53 =Aniga

/% Open the intuition library =/
computer, cither of the following commands will produce the string

IntuitionBase =
54 (Conunodore Amiga): , (struct IntuitionBase *)OpenLibrary("intuition. 1ibrary”, 29);
s4 = strcat(sl, s2) if (IntuitionBase == NULL) ( -
printf("Can’t open library\n");
s4 = strpucat(sl, s3, 5) /% Takes the first 5 characters exi1(8);
of "Amiga computer" #/ b}

NJind. LeftEdge = 28;
NJind. TopEdge = 20;

HJind. Width = 386;
Sall]ple Pl'OgI‘B.I‘ﬂS “ Ndind. Height = 188;
Now that you have studied the basics of the C programming lan- o NJdind. DetailPen = &;
guage, you are ready to look at some sample programs for the Amiga. NJind. BlockPen = 1;
All of the programs that follow have becn tested with the Lattice C NJdind. Title = (UBYTE »)"This is my wlndow” ;

Compiler published by Commodore. If you have C available on your

NJind. Flags = SMART_REFREGH | ACTIVATE | WINDOWCLOSE | WINDOJIRAG
Amiga, enter the programs and experiment with them. This will give

| WINDOUSIZING | UINDOUDEPTH,

P TR e TR g T T S S T T N T T S e e e
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#include Cexec/iypes. h>

#include {exec/exec.hd \
#include {graphics/gfx. h>

#include {graphics/sprite. hd

#include <hardware/dmabits. h>

#include <hardware/custem. hd

#include <hardwares/hlit.hd

NUind. IDCMPFlags = CLOSEWINDOY ; /% Report if window is closed */
NUind. Type = WUBENCHSCREEN;

NUind. FirstGadget = NHUL;

HUind. CheckMark = NULL,;

NUind. Screen = NOLL; /* Use Workbench screen (default) »/

NUind. Bithap = NLL;

NUind. Mirlidth = 169;

NUind. MinHeight = 26;

NUind. MaxUidth = 646;

NUind. MaxHeight = 200,

struct SimpleSprite sprite;
WORD sprite_data [J=

;
if ((wind = (struct Window *)Openlindow(&Nind)) == NAL) ( J‘ 108, 109, /% Posttion =/
printf("Can’t open window\n"); Pxffog, oxffod
exit(d); Bxffog, Bxffod,
) ' o BxFF08, BxfioD,
' @xf (@@, 8x0aff,
/= Uait until user closes the window */ : - Bxffe8, BxBaff,
UVait(1 << wind-dUserPort->mp_SigBit); . Oxf 90, Dx20ff,
: 2xf2f8, Bxffag,
Closelindow(wind); ‘ 2xfBf8, Bxffed,
exit(1); - Bxfafte, Oxffpog,
) ' OxEFEF, BxfPfF,
: 2xFFFf, Bxfff,
Pxffff, Bxffff
Y
Sl??‘l])le S])rltl? 13 struct GfxBase *GfxBase;
Onc of the functions available on the Amiga generates sprires. These R :
are multicolored graphic figures that can be created, changed, and f(“a”‘ O

moved around the screen. The following program creates a simple
sprite, which you can move around the sereen. Press the U, D, L,
and R keys to move the sprite up, down, left, and right, respectively.
Press Q to exit from the program.

int ¢, sp; -

GfxBase = Openlibrary(“graphics. library”, 8);
if (GfxBase == NLL) (
printf ("no 1ib");

/* exit (B);

Simple Sprite ]

if ((sp = GetSprite(&sprite, -1)) == -1) (/= Get any sprite %/
printf{"No sprite!tt®);

To guit, enter . Note that character input is buffered, so exit (8);

you eventually must press RETURN.
*/

*
»
» Enter u, d, |, or r to move sprite up, down, left, or right.
t 2
»

RO
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sprite.x = sprite.y = 109;

you want to scarch for and then the specific words. All in all, the
sprite. helght = 12; .

Copper Processor Disassembler is 2 most interesting program for
cxamining any part of the Amiga's memory.
ChangeSprite(8, &sprite, sprite_data);

/ R
while (1} C .
sultch (¢ = getch()) ( » Copper List Disassembler
. »*
case :
: brgaz, * PRESS: RESULT:
case * 1:‘ L Disassemble instructions at PC
. Increment PC and disassemble
- te. v). *
:\‘::;E?"“QW, bsprite. sprite.x - 1, sprite.y) ® Decrement PC and disassemble
case ’r:¢ . - p Set the program counter
+ ) ® K Enter hunt mode
:ouef?rita(ﬂ, &sprite, sprite.x + 1, sprite.y); \ . N Print address of current copper list
casgg'au:- ﬁ L Enter a word into memory at current address
1, 4y, LI Quit the program
::::‘i?rltg(g, tsprite, sprite.x, spritey - 1 N * In hunt mode, enter number of words you want to search
case ’di' ' # for, then enter the words one by one. To toggle ROM
. i i ber as the number of bytes.
i t te. v+ i) » search, enter a negative num ¥
:s:zi?”teml bsprite, sprite.x. sprite.y b . » (Uithout the ROM search, only the RAM will be searched. )
3 ’ » To guit hunting, enter zero as number of bytes.
{f (¢ == 9"} ( , */
FreeSprite(sp); .
b:::;k?r erep #include Cexec/types. hd
3 ' i #include (graphics/gfxbase. h>
) #include Cgraphics/view h>
) #include (graphics/copper.hd
void hunt();
: int *0Openlibrary();
Copper Processor Disassemmbler struct IntuitionBase *IntuitionBase;

struct GfxBase *(fxBase;
In the Amiga, the Copper processor is the video microprocessor. It

can be monitored by looking at the program counter (the PC) while main()

a program is exccuting. The PC is esseniially the Amiga's pointer . (

to the Copper processor. The Copper Processor Disassembler pro- struct Vlew #Vley;

gram allows you to move forward and backward in memory by press- unsigned short 1, j, *p, *pc;
ing the semicolon (;) and colon (:) keys, respectively. You can char c(3];

examine the contents of a memory location by pressing the slash " int k;

(/) key. You can go to any location in memory by typing P followed WIORD *clist;

by the desired memory location. Finally, if you want to “hunt” for
something in memory, you type H, followed by the number of words

IntuitionBase =
{struct IntuitionBase w)Opentibrary("intuition. library”, ©);
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GfxBase = (struct GfxBase *)OpenLibrary(“graphics. library”, 8);
tf (GfxBase == NOLL 1l IntuitionBase == NLL) (
printf(“Can”t open Iibrary.\n");
exit(9);
)
p =0
while (1) (
printf(">");
scanf ("Zs", &c);
switch(clB1) (
cas® ‘7t
pc = 7,
gu.. dolineg;
case *;’
pc += 2;
case '/
doline:
p = pc;
printf("7Z86x:", p);
{ = #ptt;
J = lp++;
printf(" 704x ZB4x ", 1, j);
If (&4 == 6) (/% MVE »/
printf("MOUE #704x,783x ", J, 1);
3
elsa (
i ((j & 1) == 8)
printf("UAIT");
else
printf("SKIP*);
printf(" HP:762x UP:7/82x HE:782x VE:782x BD=Vx ",
(i > 1) & 8x7f, (i > 8),
(j >> 1 &8x7f, (j O 8) & 0x7f,
(j & 9xB8002) && 1
);
3
break;
case ‘= :

printf("7ZB86x: Z04x ", (int)pc, *pc);
scanf ("Zx", &k);

*pc = (short)k;

break;
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case “p’:
printf("PC=");
scanf ("Zx", &pc);
break;
case ‘s :
clist = GfxBase->ActiView->LOFCprList->start;
printf("CList is at %8&x\n", (Int)clist);
break;
case ‘R :
hunt ();
break;
case “p’:
exit(d);
break;

void hunt()

(

static short =ptr, =tmp, i = 1, wor dCi6];
static int j, k, n, f, skip = @;

while (1) (
i-8
printf ("N\nHUNT:");
scanf ("Zd", &f),

If (f == @)
return;
if (f <) (

skip = ~skip ;
printf("ROM search "); -
if (skip)

printf("off"),

else
printf(“on");
continue;
J
while (f--) (

printf("? ");
scanf (“Zx", &n),;
wordl j*++1 = (short)n;
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for (ptr = (short ©)B; ptr C (short *)Bx48008;, ptrt+) (
tmp = ptr;
for (k = 8 k < j; k)
if (#tmpt+ != wordCkl)
goto notfound;
[f (ptri= word)
printf (" “86x", (int)ptr);

notfound:
if  tskip ) €
tmp = ptr + OxfBOOBO;
far ko= 0k Ok
i (stmp++ 1= wordCkd)
goto notfound?;
printf (" 7B6x", @xfB8R328 + (int)ptr);
notfound2:
tmp = ((short *)Bxfc@P0B) + pir;
for (k = @ k< j k) (
if (etmp++ !'= wordCk1)
continue;
)
printf (" 708x", (int)ptr + BxfcB808);
)
)
)
return,
J

Blitter Screen

In addition to sprites, another Amiga graphics function is the Diitter
operation. This function is used in the Blitter Screen program to fill
the entire screen with a pattern. The screen is in 320»15}'—200 res-
olution mode and will be filied using three different plasnes of graph-

ics. These plancs make up the colors that will be displayed on the
graphics screen.
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* Program Bitmap -

» This program creates a 328-by-206 bitmapped screen with 3 bitplines.
*» After they re up, the blitter will fill the screen with a pattamn.
*/

#define DEPTH 3 C /» Number of bitplanes »/

#define WIDTH 320 /% Horizontal resolution #/
#define HEIGHT 209 - /% Uertical resolution »/

#inciud: Cexec/types. hd
#inclu!. Caxerrsoxec. hd
#include <graphics’gfx. hd
#include {graphics/view. hd>
#include {graphics/rastport. b
#include <harduware/dmabits. hd>
#include <hardware/custom. hd
#include <hardwares/blit.hd

struct Custom custom;
struct GfxBase »lfxBase;

main()
(
struct View y;
struct UiewPort up;
struct Raslafo ri;
struct BitMap b;
struct ColorMap cm;
int n, 1, x vy
WORD *w;
static LMWORD color(l = ( /% 3 planes, B colors possiblex/
9x000, 0x888, 0x444, Oxfff, /% Shades of gray */
Px00f, BxBf8, Ox{03, 8x787 /% Some colors %/
);
static UWJORD tilemap CDEPTHI] [161 = (
{
@x3838, £x3838, Oxfffb, Bxfffb,
@xfffb, Px0638, Bx3838, Ox3838,
Px3838, Bx3838, Bxfbff, Bxfbff,
Bxfbff, ©§x3808, 8x3838, ©8x3838
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{
Bx1414, 0x1414, ©x0014, Bxffd?,
820014, Oxffd7, ©x1414, ©x1414,
Bx1414, Ox1414, ©0x1408, Bxd7ff,
Bx1408, Oxd7ff, 08x1414, 8x1414
]: M
{ oo i
g, 8 0 0 0 0, 0 6 6 0, 6 0 06 8.0-9
) /% 16 zeros here %/ LT
%
for (1 =@, { CDEPTH, {++) { /= Allocate enough nemory for bitmap =/
{f ((b.Planes [il =
(PLANEPTR)A] locMem(UIDTH * HEIGHT = DEPTH / 8,
MEMF _CLEAR)) == NALL) (
printf(“Out of memory! Try using fewer planes.“n");
exit (@);
h}

/% Open graphics library */
GfxBase = (struct GfxBase *)OpenLibrary("graphics. library”, 8);
if (GfxBase == NLL) (

printf(“Can’t open graphics llbrary.\n"J;

exit(d);
3
InitView(dy) ; /% Initialize View structure with default values */
v.ViewPort = &up; /% Link View and Uiewport structures »/

InitBitMap(&b, DEPTH, UWIDTH, HEIGHT); /= Set up Bitmap structure =/

ri.BitMap = &b; /% Link Bitmap to Raslnfo structure %/
ri.RxOffset = @, :
ri.RyOffset = 6G;

cm. Type = §; /% Type zero means UJORD color array »/
cm. ColorTabl color; /% Point to color array */

cm. Count = B;

InitWPort (&up); /% Initialize default ViewPort uvalues =/
vp. ColorMap = &cm; /% Give ViewPort seme specs */

vp. Dwidth = WIDTH,
vp. BHefght = HEIGHT;
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vp. Next = NULL; » ¢
vp.Rasinfo = &ri;

HMakeWPort (&v, &Lup); /* Cr_eate intermediate Copper List =/
MrgCop (&u); /* Ng_rge Copper List =/

LoadVlew (&v); - /% Use new Copper List »/
DON_DISPLAY; : " /% Enable display =/

/% Transfer tile Image to top left of screen »/
for (n =8, n C E&FTH, nt+) "~
for (w = {0YRD *)b Planes Inl, | =8, | ¢ 16, i++) (
w t= (BiDTH / 16)
*w = tilemap Cnl CiJ;
)
/% Copy tile all over screen »/
for (x = 8, x C UIDTH / 16; x++)
for (y = 8 y < HEIGHT 7/ 16; y+H)
BltBitMap(&b, 8, 8, &b, x * 16, » * 1s, 16, 16,
OxcB, Bxff, 0),

Mandelbrot Explorer

Unlike BASIC, the C programming language can be used to go to
the “heart” of the Amiga. Becausc of this “low-level” capability, C
can access information from a variety of sources, incliding the
mouse. With the Mandelbrot Explorer program, you can move the
mousc to a certain location on a screen full of graphics and “zoom
in" on a particular spot. This program highlights the power and
speed of C in comparison to a language like BASIC. This € program
runs in just a few minutes, and a BASIC version takes six hours to
run.

/

x

Mandelbrot Explorer

This program explores the mandelbrot set. xi xZ and yl y2 are the
real and Imaginary boundaries, respectively. After initial
boundaries are entered, new boundaries (zoom) can be found by
placing the mouse In the desired location and pressing the left
button.

X X X X X X X
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To exit the program, move the mouse to the upper left side of the
screen, then press the left button. Then, you can save the screen

that was just created by answering the computer’s guestions.

Later, If you want to view the same plot, just run this program

and answer ‘y’ when the computer asks, “Do you want to see an old plot?”
Then enter the name of the previously savad plot file

Try these values for x1 x2 yi y2:
-2.08 .58 -1.25 1.25 Most of the plot can be seen
-8.30 0.3¢ -1.19 -8.58 Zoom In to see part of 1t
2.00 0.30 -9.80 -8.58 Zoom in further
B.12 0.16 -B.78 -8.59% Even further. Uow! It's beautiful.

r X X ¥ X X X X X X x

*/

#include (exec/types. i’

#include (intultion/intuition. h>

#include {(graphlcs/gfxmacros. hd

#include (stdio.h> /% For Lattice, it"s (lattice/stdio. h> =/
#include (libraries/dos. h>

PLANEPTR AllocRaster ();

struct IntultionBase *IntuitionBase
struct GfxBase *GfxBase;

H#define HEIGHT 200 /% Uartical resolution »/
#define WIDTH 37208 /% Horizontal resolution =/
#define DEPTH S /% Number of bit planes »/

#define XSIZ UIDTH
#define YSIZ HEIGHT
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struct sh (
unsigned short hi;
unsigned short lo

B¥

int %1, yi, 22, y2; '
int dx, dy, rdx, rdy, pdx, pdy; =
double rx1, ryl, rx2, ryz; ‘
maln()

{

reglster int 1, x, y, px, py, color;

struct
struct
struct
struct
struct
struct
static

3
static

B

IntulMessage *message, *GetMsg();
RastPort wrp;
VlewPort »*up, *VlewPortAddress();
Window *Uindow, *0penWindow();

BitMap bm;

Screen *Screen, *CpenScreen();

struct NewScreen NeuwScreen = {

g, 8, UIDTH, HEIGHT, DEPTH, B, 1, NJLL,
CUSTOMSCREEN | CUSTOMBI THMAP,

NLL, NOLL, N, NaL

struct Newldindow Newindow = (

g, 8, UIDTH, HEIGHT, @, 1, CLOSEUINDOU | MOUSEBUTTONS,

ACTIVATE | SHART_REFRESH 1 UINDOUCLOSE,

NALL, NULL, NULL, NOLL, NOLL, UIDTH, HEIGHT, WIDTH,

HEIGHT, CUSTOMSCREEN

char strl18], namelB81;

#tdefine NCOLORS 64 /# Number of colors in colormap #/
#define CHMBITS & /% Lag2 of NOOLORS »/

#define CMSIZ (1CKCHBITS)

#define NBITS 26

#define BSIZ  ((double) (1{(<NBITS))

#define

bd(x) ((int)((x) » BSIZ))

int #OpenLibrary();

printf(*\Do you want to see an old plot? (y/n) "),
scanf ("7s", str);
If (estr == “y7) (
printf("\nEnter filename:");
scanf ("%s", name);
2
else (
printf("xl x2 ¢1 2 -> "),
scanf ("Z1f ZIf YIf ZIf", &rxl, brxZ, &ryl, &ry2);
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x
—
]

= bd{(rx1);
x2 = bd{(rx2),
yi = bd{ryl);
y2 = bd(ry2);

LoadColors(vp); /% Load color map for this viewport # -
if (%str == "y} {
fileRU(&bm, “v’, name);
Wait(l < Uindow-dUserPort->mp_SigBit); /% Uait for & message-*/

dx = x2 - x1; Closelindow(Window);

dy = y2 - yi; CloseScreen(Screen);

pdx = dx / Slz; exit(TRUE); S

pdy = dy / 512 3 . o
> - Start: C

printf("7d Zd “d “d 74d “d\n", x1, yi, x2, y2, dx, dy,;

Intultionbazn = . SetRast{ rp, B ); /% Initialize entire rastport to coiw 6 =/

(struct IntuitionBase =)OpenLibrary("intuition. library”, ©); for (py = 8, y = y1; py < YSIZ; pytt, y += pdy)
if (IntuitionBase == NULL) for (px = ﬁ‘ X = xi'- px 4 XSIZ' px++' x += pdx) {

ex{t (FALSE);

if (UJindow-dUserPort->mp_SigBit) { /% a message? %/

GfxBase = (struct GfxBase ») enter:

OpenLibrary("graphics. library™, ).
if (GfxBase == NULL)

message = GetMsg(Window->UserPort);
if (message->Class == MOUSEBUTTONS) (

exit(FALSE); ReScale(message-2MouseX,
message->itouseY);
InitBitHap(&bm, DEPTH, WIDTH, HEIGHT); goto Start;
for (i =@, i ¢ DEPTH, i+}) b
{ else if (message->Class == CLOSEWINDQJ) (
bm. PlanesCi] = (PLANEPTRIAllocRaster (WIDTH, HEIGHT); WUBenchToFront ();
{f (bm PlanesCi] == (PLANEPTRINULL) ( printf("\nShould 1 save thisplot for \
printf("Out of memory. \n"); future viewing? (y/n) ");
ex{t (FALSE); scanf ("Zs", str);
) if (%str == "y") {
) printf("N\nEnter filemame:");
NewScreen. CustomBitMap = &bm, scanf ("7s", name);
ff ((Screen = (struct Screen *)OpenScreen(&NewScreen)) == NAL) fileRUCEbm, “w’, name);
exit(8); b]
Closelindow(Window);
Neuwllindow. Screen = Screen; CloseScreen(Screen);
if ((Uindow = (struct Window *)Openlindow(&Newlindow)) == NXL) exit(TRUE);
exlt(FALSE); b]
) .

rp = Window -> RPort;
vp = ViewPortAddress(Uindow);

color = mandel(x, y),;
Color(rp, color, px, py);

SaetDrMd( rp, JOM1); /% Sat draw mode to JAML #»/
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Lajt(l << Uindow-dUserPort-dmp_SigBit);, /% wait for a message »/
goto enter;

mandel (ax, ay)
int ax, ay;

(
reglster Int zx, zy;
register Int wx, wy, mag;
int Iter, color;
fter = zx =2y = wx = wy = mag - B
while (mag <= (4 < HBITS) && iter ¢ HCOLUD) £
1tEI’H;
zy K= 1;
zy = bmul(zx, zy);
zy *= ay;
Ix = ax;
zx t= wx;
X - wy;
wx = bmul(zx, zx);
wy = bmullzy, zy);
mag - wx;
mag += wy;
]
color = (Citer << CMBITS) ~» COLORS) & (CMS1Z - 1);
return scale(color), /% Just a little more color resolution »/
3
bmul(a, b) /% 64-bit multiply with built-in right shift NBITS =/
int a, b;
(

register unsigned short alo, blo;
reglster unsigned short ahi, bhi;
reglster int z;

int sgn;

sgn = a ~ b,

a=(ad>@) 7a: -a
b=(b>>8)7b: b

alo = ((struct sh %) (&a))-Dlo;
ahi = ((struct sh *)(&a3))-Dhi;

blo = ({struct sh *)(&b))-Dlo;
bhi = ((struct sh *)(&b))-Dhi;

z = (((unsigned)(alo*blio)) >> NBITS)
+ (({unsigned){aloxbhi + ahixblo)) 2> (M3ITS - 16))
+ (({unsigned) {ahixbhi)) <C (32 - NBITS));

return ((sgn >=3) ? z : -z);

Color(rp, color, x, y) /% Get color of crayon, and draw nixel =/
struct RastPort »rp;
SHORT color, x,
{
SetAPen( rp, color);
UritePixel( rp, x, v);

LoadColors(vp) /% Set up color map =/

struct UlewPort *vp;

{
register int n; -
register int r, g, b;

n =g
for (r =8, r (16, r +=8) {
for (g =8 g <16 ¢ +=4) (
for (b =8 b<16 b +=4) (
if (n > 32) return(TRLE);
SetRGB4( vp, n, r, g, b );
nH;
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ReScale(mx, my) /% Scale new coordinates »/
LUORD mx, my;
(

double cxi, cxZ, cyl, cyZ;
cxl = (double)((mx - 48) / SIZ % (rx2 - rx1)) + rx

i

rxl = cxi; A
cx2 = (double) ({mx+4®; / SIZ * (rx2 - rx1)) + rxi;
rx2 = cx?;

cyl = (double)((my - 4@) / SIZ » (ry2 - ry1)) + ry{;
ryl = cyl; e

cy2 = (double)((my+48) / SIZ * (w2 - rul)) + ryl;
ry2 = cy2;

x1 = bd(ex1);
x2 = bd(cx2);
y1 = bd(ecyl);
y2 = bd(ey2);

nx = x2 - x{;
dy = y2 - yi,
pdx = dx / S1Z;
pdy = dy / S1Z;

/% Reuse the 32 colors for more definition. As the mandelbrot guantity
* reaches 32, the colors start over. If very small numbers are to be
* used for x1, x2, y1, and y2, then NCOLORS should be increased.

*/

scale(colors)

int colors;

{

int sc;

sc = colors /7 2;

return colors - sc¢ *» 32
J
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/» General purpose load/save routine for bitmaps

x

bm is a pointer to your BitHap structure.

s

¢ ="r° for load and ‘v for save.

x

x

*/

fileRU(bm, ¢, name)
struct BitMap #bm; .
char ¢, *name;

{
FILE #fp, «Tnan();
int len, plane, bytes, mode;
if (e =="r")
mode = MODE_OLDFILE;
else if (¢ == "W
mode = MODE_MNEUWFILE;
else (
printf("\nlnvalid 170 mode");
return 8;
J

if ((fp = Open(name, mode)) == NUALL) (
printf("\nCant open “s", name);
return 8;
]
bytes = (bm->BytesPerRow)*(bm->Rows);
for (plane = 6; plane ¢ bm->Depth; planett) {
if (c =="r")
len = Read(fp, bm->PlanesCplanel, bytes);
else
len = Urite(fp, bm->Planeslplanel, bytes);
if (len !'= bytes) (
printf("\nError in 170 to file #s", name);

Close(fp);
return 9;
]
3
Close(fp);
return §;

3

Hote: you might want 1o save the current colors as well.
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Mouse Function

The Mandelbrot Explorer program introduced you to the mouse;
the Mouse Function takes the use of the mouse one step farther.
The Mouse Functjon monitors the x and y coordinates of the mouse
position on the screen. The function can be uscful as a component )
of a larger drawing program or in a program that uses the mouse’s  * AN
position to make choices. Note that the function is not a complete -

program because the lines contain no main( ) function; instead, the’

Mouse Function would be used in a larger program to —onitor

mouse activity. The Mouse Function also checks the mouse bu.. »

The function returns a value of zero (0) if the mouse button has

not been pressed and the mouse has not moved. If the mouse button

lhas been pressed, a -1 is returned. If the mouse has moved but the

mousc vutton has not been pressed, a 1 is returned.

~N
x

Mouse Function

This function updates absolute x and y coordinates of the mouse.

Before calling mouse() {n your program, you must call initmouse().
Initmouse needs to be called only once. Subseguent calls to mouse()

will update global variables “x’ and ‘y". You must call mouse() at least
58 to 68 times a second. mousa() should be part of an fnterrupt routine
that gets called every screen refresh (68 times a second).

mouse() returns zero if the mouse has not moved since the last call and
the left button is not currently pressed, otherwise it returns -1

for button pressed, and 1 for not pressed.

£ X X X X X X X X x

x
~

#include <{exec/types. hd

#define MAXX 319 /% Mouse maximum and minimum allowable values =/
#define MINX 8

#idefine MAXY 197

#idefine MINY @ _

#define abs(x) (((x)CB)?2(-(x)):(x))

LORD x, y; /+# Mouse x and y coords */
char oldx, oldy; /% Used by mouse func =/

initmouse(x{, yi)
LORD xi, vi;

)

mouse()

C

UCRDr;
X=X1;
y = vk .

r = *((LUORD =)@xdf@0da);
oldx = (charlr;
oldy = (char)(r 3> B);

/% Get nww mouse location; return 8 if mo change.

VORD r;

register WORD dx, dy;
register char newx, newy;
char button;

r = #((UORD =)BxdfB0da);
newx = (char)r;
newy = (char)(r >> 8);
dx = (UORD)(newx - oldx);
dy = (UORB)(newy - oldy);
button = (*((unsigned char #)Bxbfef@1)) & @x45;
if ( dx == 0 && dy == B && button )
return 8, /= No movement, no button »/
if (absCdx) > 1272) (

if (dx € 8)
dx += 6x1089,
else
dx = €x188 - dx; -
3
if (abs(dy) > 127) (
if (dy € @)
dy += 9x10¢,
else
dy = Bx188 - dy;
3

*/
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x += dx;
y = dy;
if (x > MAXX) .
x = MAXX; /% Range check »/

else if (x ¢ MINX

- x = MINx;
if (y > MAXY)

Ly = MRXY;
else If (y ¢ MINY)

, y = NINY;
cldx = news;
*tdy = newy;

if {(button)

return 3; /% Button has not been pressed */
return -1; /% Fire! =/

New Screens

The first example in this section, Window Maker, creates a new
window on the Amiga. The New Screens progrns <reates a new
screen on the Amiga. The screen created uses the Topaz font, has
80 characters per line, uses normal text style, and displays "Hello
there!™ as the title of the screen. In addition, sprites, dual playficlds,
high-resolution, and an interlaced display are all possible with this
new screen. Notice that all this is accomplished with only 59 lines
of C program codc!

/% Here” s how you open a new scresn %/

#include {exec/types. hd
#include {intuition/intuition. k>

struct IntuitionBase *IntuitionBase;
int »0OpenLibrary(), =0penScreen();

main()

static struct TextAttr font = (

X

(UBYTE *)"topaz. font", /% Font name %/
TOPAZ_EIGHTY, /% Eighty-column size »/
FS_NORMAL, /% Normal font style =/
FPF_ROMFONT

static struct NewScreen Nscr = {

g,
8, /% Top of screen %/

328, /= 328 for lores, 648 for hires »/

208, ¢+ 488 for interlaced, 208 for noninterlaced x/

, /% Color register number for gadgets, titlebar, etn
1, /» Color register number for block fills. =/
SPRITES, /* Ue want to use sprites. Other flags that
may be set are:
HIRES for high resolution display
(640 pixels across)
INTERLACE for interlaced display
DUALPF for two playfields
HAM for hold and modify mode

x X X X X X

*/

/# Not implemented, se* to zerc for upward compatibi ity */

/% Number of colors = 2 ~ Depth (in this case, 272=%) %/
»/

CUSTOMSCREEN, /% Type of screen. 1f you have your own bitmap

% also set the CUSTOMBITMAP flag.
% See CustomBitMap below.
L4
&font, /» text font =/
(UBYTE *)"Hello there!", /* Title of the screen =/
NULL, /% Pointer to linked list of gadgets =/ -
NULL, /* Point to vour ouwn BitMap structure if you want
% to use your own display memory.
L4

struct Screen *screen;

IntuitionBase =

(struct IntuitionBase *)OpenLibrary("intuition. library”, 29);

if (IntuitionBase == NULL) {

printf("Can’t open library”);
axit(8);
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screen = (struct Screen #)0penScreen(&Nscr),

{f (screen == (struct Screen #NULL ) (
printf("Can’t open new screen. \n");
exit(@);

Mouse Sprite

Up to this print, you ixave used sprites and the mouse independently.
The Mouse Spi.. ~roprmm moves a sprite around the screen at the
command of the mousc. *nstead of using the U, D, L, and R keys,
you now can move the spriic with the mouse. Notice that Mouse
Sprite uses the Mouse Function shown in an earlicr example. One
of the strengths of C is that functions can be written and debugged
and then used repeatediy.

Va3
*» Simple Mouse Sprite
.3

* Move the sprite around using the mouse
*/

#include C(exec/types. h>

#include {exec/exec. h)

#include {graphics/gfx. h>

#include {graphics/sprite. h>
#include <hardware/dmabits. h)
#include <harduware/custom h)
#include <hardwaresblit.hd

#defina abs(x) (((x)<BI7(-(x)):(x))

VORD x, y; /% Mouse x and y */
struct SimpleSprite sprite;
LWORD sprite_datall =
{
108, 106, /% Position %/
Oxffed, Bxffog,
Oxf 28, Oxffop,
OxffRg, OxffoQ,
Oxf OB, BxPoff,

PRSP
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%

OxffoB, OxBBff,
Oxffon, o0xesff,
Oxfofg, oxffog,
2xfBfe, Bxffog,
2xfafa, Oxffog,
OxfEff, Bxffff,
Oxffff, Oxffff,
Bxffff, Bxffff

struct GfxBase *(fxBase;
int *OpenLibrary();

main()
(

int ¢, sp;

GfxBase = (struct UfxBase #)0penLibrary(“graphics. library”, 8);
if (GfxBase == (struct GfxBase *)NUL) (
printf("no 1ib");
exit(8);
3
if ((sp = GetSpritel&sprite, -1)) == -1) { /% Get any sprite %/
printf("No sprite available \n");
exit(8);
3
sprite. height = 1Z; /% 12 lines high %/

ChangeSprite(8, &sprite, sprite_data);

initmouse(18, 18);

while (1) (
while (1(¢c = mouse())); /% Get new mouse coordinates »/
if e ==-1)¢( /% [f the left button is pressed, »
FreeSprite(sp); /% free the sprite %/
exit(1); /% and gult. =/
]

MoveSprite(d, &sprite, x, y);
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#define MAXX 319 /% Mouse maximum and minimum allowable values =/
#dafine MINX 8 :

#dafine MAXY 199

#idefine MINY 8

char oldx, oldy; /% Used by mouse func =/

initmouse(x1, yi)

WORD xi, yi;

{
LORD r;
x = xi;
y =yl

r = #((UORD *)BxdfBpdda);
oldx = (char)r;
oldy = (char){r 3> 8);

mouse() /* Get new mouse location; return 8 if no change. »*/
(

LORD r;

register UORD dx, dy;

register char newx, newy;

char button;

r = =((UORD =)BxdfB0da);
newx = (char)r;
newy = (char)(r 3> B);
dx = (UORD)(newx - oldx);
dy = (UORD) (newy - oldy);
button = (#((unsigned char *)9xbfef81)) & Bx40;
if (dx == 8 &b dy == 8 & button)
return 8; /% No movement, no bulton »/
if (abs(dx) > 127) (
if (dx € 9)
dx += Bx100;
else
dx = Dx109 - dx;

{f (abs(dy) > 127) (

if (dy ¢ @) ‘
dy += 9x10%;
else
dy = 8x108 - dy;
b
x = dx;
y *= dy;
if (x> MAaxX)
x = MAXX; /% Range check =/
else if (x ¢ MHINX)
x = MIRX;
U (g > MAXY)
y = W;
else if (y < MINY)
y = HIRY;
oldx = newx;
oldy = newy;

if (button)
return 1; /% Button has not been pressed */
return -1; /% Fire!l =/

Blitter with the Mouse

The Mousc Bitmap program integrates the Mouse function with the
Blitter Screen program. After the screen fills with a pattern, you can
use the mouse to move the object on the screen. The mouse starts
at coordinates (100, 140), as cstablished by the #def ire command.

/* Mouse Bitmap

*

% This program creates a 328-by-208 bitmapped screen with 3 bitplanes.
» Then the blitter fills the screen with a pattern.

* Finally, a mouse-controlled object appears.

®/

#define DEPTH 3 /% Number of bitplanas #/
#define WIDTH 328 /* Horlizonta!l resolutifon %/
#define HEIGHT 288 /* Uertical rescolution #/
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); /% Blue pyramid =/

for (1 =8 1 CDEPTH; { +) (/% Allocate enough memory
* for the bitmap
»/
bm PlanesC{] =
(PLANEPTR) Al locHMem(WIDTH * MHEIGHT * DEPTH / 8,
MEMF_CLEAR); SRR
if (bm PlanesCi] == (PLANEPTRINULL ) ( ’ )
printf(“Out of memory! Try using tewer planes.\n™);
exit(8);

/% Make plane pointers point to the shape we defined */
shipBM. PlanesCi] = (PLANEPTR) shipHapliJ;
bufrBt. Planesfi] = (PLANEPTR)bufrMaplil;
)
/# Open the graphics library =/
GfxBase = (struct GfxBase *) Openlibrary("graphics. Iibrary”, @);
if (GfxBase == (struct GfxBase #*)NULL) (
printf ("Can” 1 open graphics library. \n");
exit(@);

InitUlew(&y); /% Inlt the view structure with default values =/
v.UlewPort = &up; /* Link the view and viewport structures =/
InitBitMap(&bm, DEPTH, WIDTH, HEIGHT); /* Set up the BitMap

®* structures

»/
InitBitHap(&shipBM, DEPTH, 16, 16);
InitBitMap(&bufrBM, DEPTH, 16, 16);

ri.BitMap = &bm; /* Link the main BitMap to Rasinfo structure %/
ri.RxOffset = B;
ri.RyOffset = g;

cm. Type = & /% Type zero means UJORD color array #/
cm. ColorTable = (APTR)color; /% Point to the color array */
cm. Count = 8;

InitUPort(&up); /= Inft default ViewPort values »/

At B O G NFLIRRLL IRV A
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vp. ColorMap = &em; /= Give the ViewPort some specs »/ |
vp. IMidth = UIDTH;

vp. DHelght = HEIGHT;

up. Next = NULL;

vp. Rasinfo = &ri;

HakeUPort(&u, &up); /* Create an intermediate Copper list =/
Hr gCop (&v); /% Marge the' Copper list =/
LoadView(&y); /% Use viv new Copper list #/

/% Transfer tile image to top left of screen %/
for (n = 8, n < DEPTH; nt++)
for (w = (UUORD *)bm. PlanesCnl, | = §;
i € 16; iH, w += (UWIDTH 7/ 16))
»y = tilemaplnlCi];

/% Copy the tile all over the screen %/
for (x =8, x < UIDTH 7/ 16; x+)
for (y = @, y < HEIGHT / 16; yH+)
BItBitMap(&bm, 8, 8, &bm, x = 16, y = 16,
16, 16, OxcB, Bxff, 0);

ox = XINIT;
oy = YINIT
BltBitMap(&bm, ox, oy, &bufrBM, B, 0
16, 16, 9xc@, Oxff, B); /= Save background =/
initmouse(XINIT, YINIT); /% Init the mouse routine */
while (1) { /% Reset the machine to stop the prog »/ _
0% = X;
oy = Y;
while (!mouse()); /% Gel new mouse coords */
WaitTOF(); /% fivoid as much flicker as possible
* by timing the drawing
*»/
BItBitMap(&bufrBi, 8, 8, &bm, ox, oy,
16, 16, BxcB, Bxff, B); /% Restore bkg */
BItBitHap(&bm, x, ¢, &bufrBi, 8, 0
16, 16, BxcB, Oxff, B); /% Save background */
BitBitMap(&shjpBM, @, O, &bm, x, y,
16, 16, 8xcB, @xff, B); /* Draw ship =/
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#define MAXX (UIDTH-14) /% House maximum and minimum allowable values »/
#define MINX 9

fdef tne HAXY (HEIGHT-16)

#define MINY @

#define XINIT 100 /% Start the mouse at 108, 149 »/ . .
#define YINIT 140 REUKE
#define abs(x) ({(x)<BI72(-(x)):(x))

i

#include Cexec/types. h) o
#include {exec/exec. hd
#include <(graphics/gfx. hd A
#include <(graphics/view. hd

#include (graphlcs/rastport. h)

#include Charduware/dmabits. hd

#include <hardwara/custom, hd

#include <hardwaresblit. h)

UORD x, . /# House x and y »/

struct Custom custom;
struct GixBase GfxBase;
int *Openlibrary(), *AllocHem(),

main()
{
struct Ulew v;
struct UlewPort up;
struct Raslnfo ri;
struct BitMap bm, shipBH bufrBH;
struct ColorMap cm;
int n, i,
WORD ox, oy;
UUURD *;
static WORD color(d = ¢ /#* Uith 3 planes, 8 colors are possible %/
9x000, Pxaaa, @x555, Pxfff, /% Shades of gray */
Bx3, Bxa, Oxf08, Oxf /* Red and shades of blue »/
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static UUORD tilemaplDEPTHIC16] = { /* Deflne the pattern of ti]e:: */

{
B8x3838, 0x3838, Bxfffb, Bxfffb,
Oxfffb, Bx0038, ©x3838, 0x3838,
Bx3838, ©x3838, Oxfbff, Bxfbff,
Bxfbff, Sx3868, Ox3838, 9x3838
3, . ) .
c .
Px1414, ©x1414, 6x8014, Oxffd?,
6x@014, Oxffd?, Bx1414, Ox1414,
2x1414, 0x1414, 0x1408, Oxd7ff,
0x1400, Oxd7ff, Bx1414, ©6x1414
3,
{
8, 0, 0 @ 06 06 06, 8 0 6 8 9 8 0 6 &
2
).
s:tatic WORD bufriMaplDEPTHIC16], shipMaplDEPTHILL16T = { /* Define ship =/
{
gxfffe, Bxfffc, BxfffB8, OxfffB,
Bxffed, BxffcB, OxffEd, Bxfebd,
Oxfebf, OxffBB, Bxffch, Bxffed,
Bxfffo, Bxfff8, Bxfffc, Oxfffe
3,
{
Px8008, 0xcod0, Bxefds, 0OxfB03,
Bxf800, OxfcBd, Oxfedd, OxffB9,
@xffBO, Oxfe0B, Oxfcfd, ©xfB8O2,
2x 000, 0xefPl, BxcB0P, ©OxBE0Y
)‘ -
{
Bxffff, Oxffff, Oxffff, Oxffff,
Bxffff, Sxffff, Bxffff, Oxffff,
OxfEEf, Oxffff, Bxffff, Oxffff,
Oxffff, Bxffff, Bxffff, Bxffff
b
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char oldx, oldy; /% Used by mouse func =/

Inltmouse(xi, yi)
WORD x1, yi;
{

LCRIJr;

x = xi;

y =y

r = »((UORD =)@xdfooga),
uldx = (char)r;

aldy = (char)(r D> 8);

mouse() /% Get new mouse Yoration, return 8 if no change »/

(
LORD r,
register UORD dx, dy;
char newx, newy;

r = #((LUORD *)@xdf20ka),
newx = (char)r;
newy = (char)(r >> 8);
dx = (UORD) (newx - oldx);
dy = (UORD) (newy - oldy);
If (dx == 8 & dy -= @)
return 8; /= No movement »/
if (absCdx) > 127) ¢

if (dx € 8)
dx += Bx100;
else
) dx = 9x198 - dx;
if (abs(dy) > 127) ¢
if (dy ¢ @)
dy += 9x100,
else
) dy = 8x1069 - dy;
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x t= d?’.;

y = dy;

if (x > MAXX)

else

x = MAXX; /% Range check »/
if (x < HINX)
x = MINX;

if (y > MAXY)

else

oldx
oldy

y = MAXY;
if (y < MINY)
y = MINY;
= neuwx;
= heuwy;

return i;

More Information about C

If this chapter has whetted your appetite for C, you may wart to
purchase the Lactice C Compiler. Other C compilers for the Aniga
are being developed and no doubt will be announced and adverised
in the magazine AmigaWorld.

In addition to a compiler, you will need a book on the C progam-
ming language. Here is a list of recommended books:

Harbison, Samuel, and Guy Sweele. C: A Reference Manual. Esgel-
wood Cliffs, NJ.: Prentice-IHall, 1984.

Kernighan, Brian, and Dennis Ritchie, The C Programming Lan-
gnage. Engelwood Cliffs, NJ.: Prentice-Hall, 1978. This hok is
considered the definitive text on the C language.

Kochan, Steven. Programming in C. New York: Hayden,~1983

Purdum, Jack. C Programming Guide. Indianapolis: Que Corpora-
tion, 1983.

Traister, Robert. Gorng from BASIC to C. Engelwood Cliffs, NJ.:
Prentice-Hall, 1985.

In addition to a C compiler and a book for learning the C lunguage,
the developer’s books from Commodore are recommended for se-
rious Amiga programming. The sct of developer's books contains the
Anriga ROM Kernal Aanual (two volumes), AmigaDOS User's ifan-
wal, and the hardware manual. This documentation explains the
details of Amiga programming. The ROM Kernal Manual cxplains
the 350 functions built into Kickstart and used to create animition
sequences, stereo sound, and the other audiovisual capabilities of



SRR

RIS T

212 AMIGA PROGRAMMING GUIDE

the Amiga. These routines can be accessed from assembly language
or from C. These manuals are packed with information for taking
full advantage of the power resident in the Amiga. Who knows . . .
with C and the Amiga, yon may even develop commercial software
for sale.

Conclusicn

Of the three language. “~<ciibed in this book, C is the most pow-
crful, the most flexible, and &~ fastest. Of course, these features
come at a price. The C language is also thie most difficult to learn
because of the variety of syntax rules, functiors, and library capa-
bilities it offers. Combined with the powerful capabilitics of the
Amiga, C is the language of choice for gaining access to tiese fea-
tures.
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Using AmigaDCS

The Amiga’'s Workbench satisfies most people’s needs for operaing
the computer. With Workbench, you can perform essential com-
puting tasks such as determining what files are on a disk, staning
programs, and copying files from one disk to another. Workbeach
differs from the operating systems on most other microcompurers
(except the Macintosh), because Workbench, for the most part, nses
graphics instead of text. You use the mouse to tell the compater
what you want to do, and the computer displays information in the
form of icons.

As you become more experienced in using your Amiga, you may
want its operating system to do more. For example, you may nctice
that although you save Amiga BASIC programs to a diskette, Work-
bench does not display the names of these programs when you ex-
amine that diskette’s window. Also, you may prefer to usc the
keyboard, which is the “key” to more conventional disk operiting
systems such as MS-DOS®, rather than use the mouse. That is, you
may prefer typing your commands instead of moving icons areund
the screen

Fortunately, this kind of operating system is built into the Aniga's
software. The system is called AmigaDOS, also known as CLI (Com-
mand Line Interface). DOS, as you may have guessed, is an acranym
for disk operating system. AmigaDOS accepts convmands typed di-
rectly from the keyboard and acts on them. This chapter exanines
how to access AmigaDOS and cxplains what its more important rcom-
mands can do for you.

213
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Accessing AmigaDOS

To access AmigaDOS, you turn on the Amiga, insert the Kickstart
diskette, and then insert the Workbench diskette when the Amiga
tells you to do so. After you cpen the Workbench window, sclect
the Preferencas icon and look for the part labeled CL1 Yas No. Move
the mouse so that the pointer is directed at the Yes box, and click
the button so that the CLI choice section displays:-Yes. Now click
the box called Save to tell the Amiga that you wanf GLI to be avail-
able from now on. H

When the Workbench window reappe. o double-click the System
drawer and wait for that window to open. Nutice now that a CLI
icon is on the screen. Opening that icon accesses the Command
Linc laterface.

Using Directories

AmigaDOS can give you many kinds of information. Most of the time,
the information you are going to need from the operating system
is directory data. A directory is an alphabctically ordered list of files
on a diskette, To display a dircctory, you use the DIR command.

To help you organize files on your disks, AmigaDOS$ has borrowed
a concept used by many other operating systems: hicrarchical di-
rectories. Some other operating systems that use this method to
scgregate files are UNIX'™, MS-DOS, PC DOS, and Apple ProDOS®.
Hierarchical directories simply means that cacli disk can have more
than one directory, and that each directory can hold programs, data
files, and additional directories. These additional directories can
hold more files and more directorices.

‘The easicst way to think of hicrarchical directories is to visualize
an upside down tree. The main or starting directory, which every
disk has, is called the root directory. The root directory can hold
files or additional directories, called subdirectories. Each subdirec-
tory is like a trec branch. While a disk can have only one root di-
rectory, any branching directory can hold as many additional
branches (subdirectories) as you like (as long as the disk has enough
free space to hold the additional directories). Because every sub-
directory can trace its “heritage” back to the root directory, a hicr-
archy of directories is cstablished.

To put the concept of hicracchical directories into practice, imagine
that you have a diskette called Diskone, which contains various
Amiga BASIC programs as well as Amiga BASIC itself. You can group
these programs into three categories: music, graphics, and utilties
(which help programmers in their work).

Instead of using one large directory for ail these programs, you can
create four directories for Diskone. Think of the main directory as
the tree’s root and three subdirectories as branches, cach wih a
name. Imagine that cach program is a leaf with a name. The jou.
holds the three smaller branches as well as a leaf called Amiga BASIC.
Each of the three branches—labeled Music.Progs, Graphics, and Util-
itics—contains several leafs.

All the branches and leaves are closed to begin with. When you
open the root (that is, cxamine the root directory), you find a lecaf
called Amiga BASIC and the names of the three smaller branches
(the subdirectories). If you open any of the smaller branches (that
is, examine a subdirectory), you sce the leaves that those brancies
hold.

The purpose of a hicrarchical directory system is to help organize
the files on your disk. Most files can be categorized, and putiing
related groups of files in casily identifiable directories makes sensc.
Consider another example; assume that a disk contains files that have
the following names:

WP Program

Financial Data

Picture 1

Database

Picture 3 -
Draw Machine

Picture 2

Essay

Term Paper

Mailing List

Quickly finding a specific file in this list would not be casy. Anc if
this disk had 50 files, finding one particular file would be even mere
difficult. Arranging these files under subdirectories helps organize
your data and make it casicr to find. You might use subdirectories
to arrange the preceding list of files something like this:
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Word Processing.dir
WP Program
Essay
Term Paper

Graphics.dir
Draw Machine
Picture 1
Picture 2
Picture 3 .

Datadir L T riany
Database
Financial Data
Mailing List

ALY I

Chiem arg

You can break down this tist of files still further. Take the file called
Mailing List as an example. You could divide this file into scveral
files that represent different regions of the United States and create

a subdirectory to store those files. Your revised list would look like
this:

Word Processing.dir
WP Program
Lssay
Term Paper

Graphics.dir
Draw Machine
Picture 1
Picture 2
Picture 3

Data.dir
Database
Financial Data

Mailing dir
South
North
East
West

As you can see, you can organize the many files on your disk to
account for a variety of applications. Now that you have an idea of
how you might organize your files and what a root dircctory and
subdirectories are, you will look at how you can create and ma-
nipulate directories.
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et A% AR L 02T 2 B e i

USING AMIGADOS 217

Usz"ng the DIR Command :

The simplest way to list a directory is to type DIR and press RETURN.
The system then displays the names of the files and subdirectories
in the directory, you are working with. As is the case with dmost
all AmigaI)QS"c,bfrﬁl1ands, the DIR command has a number of var-
iations. They are as follows:

DIR <dircctorsr' name>

If you want to list the files in a specific directory, use this format.
iLs example, to list the names of files stored under MusicProgs,
you type MR Music.Progs. Remember that listing the files in 2 main
directory is not neccssarily the same as listing all the files on 1 disk.
To list the names of files in a subdirectory, you type DIR and the
subdirectory's name.

DIR OPT A

‘This format of the DIR command tells AmigaDOS “I want to list the
DIRectory, and I want to exercise the OPYion to list all the sub-
directories.” This command displays cvery file name on a disk. The
names of files stored under subdircctories arc indented to show that
they would otherwise not be on the main dircctory Hst,

DIR OPT D
This format lists only the namces of the subdirectorjes on a disi. For
example,

{>BIROPTD

Music. Progs (dir)

Graphics (dir)

Utilities (dir) -
O

DIR OPT 1

To display file names one at a time, use this format. A questionmark
appears after cach file name, shich indicates that AmigaDOS is wait-
ing for your next command. Here are the commands you can ssuc:

RETURN  Display the next file name.
Q Quit the listing.

E Display the names of files in this directory.
(Issue this command only if a directory is being
displayed, of course.)
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B Back up to the previous directory level. For
example, if you are at the first subdircctory
level, this command moves you up to the main
directory level :

D Delcte this directory if it contains no fites.
DEL Delete this file.
T List the contents of this file on the screen. To

stop the listing, press CTRL and C
simultancously.

? Display the available options.

The following cxample demonstrates the use of the DIR OPT 1
command:

1> DIR OPT |
Husic. Progs (dir) 7 E (RETURND
Bach. Bas 7 (RETURND
Rock. Bas 7 7 <RETURND
B=BACK/S; DEL=DELETE/S; E=ENTER/S; Q-QUIT/S: B (RETIRND
Graphics (dir) 7 <RETURND
Utilities (dir) ? Q (RETURND

O

What follows is a sample scssion that demonstrates how some of
the other formats of the DIR command arc used. The semicolon
identifies a comment, which the Amiga ignores, In the sample ses-
sions in this chapter, use the information following semicolons for
your own reference. The 12 is the AmigaDOS prompt, which in-
dicates that the system is ready to receive the next command.

1> DIR; this is the "root" directory
Music. Progs (dir)
Graphics (dir)
Utilities (dir)
Amiga BASIC

1> DIR Music. Progs; this lists the subdirectary Music. Prags
Bach. Bas
Rock. Bas
Shock. Bas
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1> DIR OPT A; this tells the computer to list all the flles
Music. Progs (dir)
Bach. Bas
Rock. Bas
Shock. Bas
Graphics (dir)
Cube. Bas _
Perspact. Bas
Sinewave, Bas
Utiliiinas (dir)
Assem. e’
Editing. Bas
Hexcode. Bas
Amiga BASIC

1> BIROPT B
Music. Progs (dir)
Graphics (dir)
Utilities (dir)

1> ; end of sample session

When you use the DIR command, keep in mind that you are not
limited to only one series of subdirectories under the root directory.
You can create as many directories within directories as the Amiga's
memory allows. To move down to the next level of diectorics,
you use the slush mark (/). For example, if a subdirectory called
Music.Progs (dir) had a subdirectory called Classics {dir), you could
find out what files the Classics subdirectory contained by typing

1> DIRMusic. Progs/Classics _

The slash mark tells the system to move down one level rom the
Music.Progs subdirectory to the Classics subdirectory.

You can specify the disk drive you are referring to when you usc
DIR (and many other AmigaDOS commands) by using the cxpres-
sions df0: and df1:. These cxpressions specify disk drive zero (the
intemnat drive) and disk drive one (the external drive, if you have
one), respectively. For example, to display the directory for the ex-
ternal disk drive, you type

DIR dft:

N S LT WS W N A R
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Using the LIST Command

The LIST command is a sophisticated version of DIR, LIST by itself
displays information about files and directoriés on the disk drive and
directory you are using. This information includes the file's name
and size, any protection that the file may have, and the date and
time that the file was last revised. If you used LIST with Diskone,
the screen would display something similar to the following:

1 LISt :

Directory ":" con Friday Feb-14-86

Music. Pro_ Nir rwed 25-Nov-B85 21:23:02
Graphics 0tr rmon Z3-Nov-85 21:23:92
Musle. Progs Dir rsat 21-Nouv-B5 21:23:92
fimiga BASIC 65234 reon 16-Mar-B5  19:53:92
Amiga BASIC. info 1320 rmon  16-Mar-BS 16:05-23

Z files~3 directorles-178 blocks used

You can use the LIST command in many other ways. If you type LIST
and a file name, the screen displays information about that file only.
If you type LIST and a directory name, the screen displays infor-
mation about all the files in that directory. You aise can use LIST
in combination with the following DATE command options:

NODATES
This option does not display the dates that indicate when the files
were created. Here s an examnple:

1> LIST NODATES
Directory ":" on Friday Feb-14-86

Husic. Progs Dir rwed
Graphics Dir rmon
Music.Progs Dir rsat
Amtga BASIC 65234 rmonep
Amiga BASIC. info 1320 rmon

2 files-3 directories-170 blocks used

SINCE <date>

‘This option displays the files created since the date you spccify. You
can specify the date in a number of ways: by typing it in DD-MMM-
YY format, by typing the day of the week (such as TUESDAY), or
by typing TODAY or YESTERDAY,
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UPTO <date>

This option is similar to SINCE, but displays the files created ¢a or
before the date you specify. Here is an example:

1> LIST UPTO 23-Nov-83
Directory ":" on Friday Feb-14-86

§

Graphfcs Dir rmon  Z3-Nov-83 21:73:82
Music. Progs Dir rsat 21-Nov-85 21:23:02
Amiga BASIC 65234 reon  18-Mar-85 18:33:82
Amiga BASIC. info 1328 »mn 18-Mar-85 18:65:23

7 files-2 directories-155 blacks used

QUICK

This option used with the LIST command works just like DIR:. The
screen displays only the file and directory names.

Creating Subdirectories

Many commands discussed up to this point in this chapter can work
with subdirectories. But before you usc those commands with sub-
directories, you need to know how to start one. The AmigaDOS
command to siart a subdirectory is MAKEDIR. The format is

MAKEDIR <subdirectory name>
Here are some examples of the MAKEDIR command:
1> MKEDIR Games ; this makesa directory called Gamas

1> WKEDIR Baslcprogs/Games ; this makesa subdirectory
called Games under the directory called Basicprogs

1> WAKEDIR df1: Basicprogs/Games; ondisk drive 1, this makes
a subdirectory called Games under the directory
calledBasicprogs

Using the CD Command

Another command that you use with directorics is CD (change di-
rectory). To change the directory you are working with—for in-
stance, to move down a level to the next subdirectory—you gpe
CD and the name of the dircctory you want to access. If you type
D and press RETURN, the computer tells you which directory vou
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are working with. If you type CD and a slash (/), the computer
maves up one level to the next highest directory in the hierarchy.
For example, suppose that you are \s'orking with Diskone. Here is
wiat yeu would do to move down one direcory level, their back
up to the main directory:

1 C0; thiswill tell you that youaraat themaindirectory

level
(S75:) 8Y5:

DC0DdfF:Uliliii. now you move down one level to the
Utilities directory

12 DIR; let’ ¢ serwhat’ s inthis direstoin
fissem. Bas
Editing. Das
Hexcode. Bzs

15 CD; wher~are you now?
SY5: Utilities

1> (D /; nowyouwill move up a level

i>CD

S73:

10

Setting the Time and Date

Storing the current date and time in AmigaDOS can help you keep
rack of when vou created and updated cenain files. You use the
DA'TE both to find out the date and time, and to set it. When you
wpe DATE, the system displays the day of the weck, date, and
time-—for example, Monday 23-Dec-85 87:52:18. Because the Amige
doesn't have a buili-in calendar and battery, this inforination will
not be accurate unless yeu set it every time you tum on the com-
puter, I you don’t sct it, the system assumes that it's the same day
and time as when DATE was Iz~ s<t. Here are the other formats for
the DATE comnmand:

DATE DD-MMM-YY

By typing DATE and the date (in the day-month-year formet), you
can sct a new calendar date. The month should be the three-char-
acter representation of the month's name (Jan, Feb, Mar, Aor, May,
Jun, Jul, Aug, Sep, Oct, Nov, or Dec), and the day and year should
cach be rwo digits long. For instance, to specify the date August 23,
1986, you type .

1> DATE 23-Aug-86

If the date has the correct week but not the correct day, 30U type
DATE, then the correct day (for example, DATE Wed). To specify
cither the day after or day before the current day, you typs DATE
Tomorrow or DATE Yesterday, respectively.

LATE HH:MM

To st the time, you type DATE followed by the hours and ninutes
(sepurated by a colon). If either the hours or minutes s t single
digit, be surc to make the first digit a zero. For instance, if tie time
is 9:03, type DATE 09.03. After 12:59 p.m., you need (o ue army
time, the 24-l.our system that adds 12 hours to hours afte 12:59
p.m. For example, 4:39 {s 1G:30 in army time. When you rad this
24-hour format, you subtract 12 from the hours indicated (for ex-
ample, 21:23 is 9:23 p.m.).

Displaying Arnigal>OS
Information

You can use the INFO command to display information about the
current disk operating system. When you type INFO, the screen dis-
plays the maximurn size of czch disk, the amount of used and anused
disk space, the number of errors that have occuired, and thr status
of each disl:

1> INFD

Mounted dicks:

Unit Size Used Free Full Errors Status Mame

b7g: 833K {425 333 8l € Read/Urfte Uorkbech &1
D
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Pisplaying a Message

You czn use tire ECHO command, which is similer to the PRINT
statement in Amiga BAS'C, to display information on the screen. For
czample, you could use this command to display 2 message tirat
notifies you that the computer has accomplished a certain task. Al-
though this capability may not be useful to you right now, you will
find it very handy when used wvithin DOS command scquences.
ECHO displays whatever yeu #nter within quotation marks after the
command. Here is an exan; '~

1> ECHI "This {sa test”
This isa test
0

Changing ihe Prompt

With the PROMPT command, you czn change the Amigal)OS 1>
prompt. You type PROMIT followed by the nevr prompt in quotatios
~arks. To switch back to the more familiar 1) you type PROMFT
"1 " licre is a samnple session:

1> PRIPPT "Ready when youare -> "

Ready when you are -> ECHD "1 1ike my 014 prompt better™

I ltkeny 0ld prempt betler

Rezdy when youare - PROET "1 "

1> ECR0 "There we go"

There we go

w0

Listing Files
To list an entire fnle on the screen, you use the TYPE command
foliowed by the name of the fije:

TYPE <Uile name>
If you want the listing to include line numbers (1,2, 3,4 ... }, vou
upe

TYPE <file name> OPT ¥

To print the file as hexadecimal numbers, you type
TYPE <file name> OPT H

The TYPE command is useful whien you want to survey thic contents
of a particular file. Here are some examples:

1> TYPE Simple. Bas

16 Rem This is one simple program
28 Print "Testing”

38 GO0TO 18

1> TYPE Simple. Bas OPTN

1 16 Rem This is one simple program
Z 28Print "Testing"

3 30601010

1> TYPE Simple. Bas C°TH

B0R3: FOR02200 OBE3F20 54686973 20697328 .. ".... This is
6816 6FEECSZB 73676070 60652678 726F€772  one simple progr
C028: 616D003¢ 11653140 AC202254 726F6772  am. .. .. 9. "Testi
£330 6E6727208 B200L:d AC2C2234 £06p3A%3  ng”. ... .. "T. ..

8249: 90082

Identifying Errors

Two more AmigaDOS commands that provide you with information
are WHY and FAULT. WITY tclls you why the last error cecuired,
and FAULT tells you what specific error codes mean. Although
AnigaDOS displays a brief message when somethinggoes wrong,
you still may not understand why a command failed. The WEY com-
mand provides a more detziled explanation of what went wrong,
On the Workbench, an efror code number is dispiayed when an
crror occurs. To find out what particular error code nutibers rep-
resent, you type FAULT followed by the error number(s). Lock at
the following examples:

1> COPY H!I TO BY

Cannot open hi for input - ob ject not found

1O WY
The last command did nel set a return code
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1> FALT 283 213
Fault 203: object already exists
Fault 213: disk not validated

1

Working with Diskettes 2i:d Viles

The sections that follow show you how to set up and n...ipnjate
the information stored on your diskettes so that you can manaye
the Amiga’s disk storage better. You will Iearn how to format and
aare diskettes, how to create working diskettes, how to back up
vou dicentes, how to copy and rename your files, how to add com-
ments 1o file names, how to delete files and directories, and how
to merge and protect files.

Formesting and Naming DisRettes

When you purchase a double-sided, 3.5-inch diskette for your Amiga,
the diskette wor't work until you format it. With every microcoin-
puter that uscs diskettes, you must format the diskcttes in order to
customize them to the computer’s specifications. The command for
this task is FORMAT, and you issuc the command 13 foflows:

FORMAT DRIVE <ldrive number> NAME <diskette name>

The drive numbcr, ¢ither df0: or df1:, specifies the drive that contains
the djskette you want to format. For example, to format the diskette
in drive 1 (df1:) and 10 name the disketic Disktwo, you type

1> FORMAT DRIz DL - NAME DISKTUO

Before you use FORMAT, be sure that you do not nced any of the
information on the diskette you are formatting. Using FORMAT de-
stroys all the information on a diskette.

For the sake of organization, the name you give a diskerte should
be difierent from the names you give other diskettes. Names can
have from 1 to 3G characters. If 2 name consists of more than 1
word—that is if the name has any spaces—be sure to put quaotation
marks around thie name, as in the following exaniple:

1> FORMAT DRIVE DF1: NAE "Music Disk One”

PR A

A Dt A % s P P et e b
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Creating Work Diskettes .

You already may have discovered that you can reset your computer
with the CTRL and two Amiga keys only if certain disks arc in the
internal drive. Resctting the computer is calted rebooting. With a
disk such as Workbench, you can reboot the Amiga so that the Work-
bench screen appears and you are ready to go. However, some disks,
such as the Extras disk, won’t boot without other disks. You must

load the Workbench disk before you can insert the nanbootable
disk.

If you wart your formatted diskette to be “bootable” so that you
doa't have to insert Waorkbepch before you can access the programs
on the diskette, you can use the INSTALL command. You type
INSTALL followed by the nwse of the disk drive you are using (df0:,
dft:, df2;, or df3:), and the Amiga uoces the rest For insance, the
following command makes the formaired diskette in drive O
booable.

1> INSTALL dfB:

If you are not happy with the name you have given & diskette, you
can use the RELABEL comumand to change the name. You type
RELABEL, the number of the drive holding the diskette, and the
diskette’s new name. You have the option of preceding the drive
number with the word DRIVE, and the name of the disk:tte with
the word NAME. Either of the following two command s&ztements
changes the name of the diskette in drive 1 to Newdisk:

1> RELABEL dff: "Newdisk"

15 RELABEL DRIVE df1: NAME "Newd!sk"”

Making Backup Disketies

One of the most important rales to follow when using any cornputer
system is kegp plenty of backups. 1f a diskette is destroyed or dam-
aged, and you don't have a backup copy cf it, the information on
the diskette is gone forever. So make a copy of cach original diskerte
in case something goes wrong with it.
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» back up a diskette, you type DISKCOPY, the FROM drive number
d the TO drive number. Remember that all the information on
: diskette you are copying to will be ¢rased. The inforination on
> diskette you are copying from will rernain intact. Formatting the
kette you are copying to is not necessary; the DISKCOPY com-
nd does that for you automatically.

ou follow the entire DISKCOPY command with the word NAME
I a name in quotation marks, the system assigns that name to the
kettr you are copying to. Here are sorne examples of DISKCOPY
LTends:

Jlon YL DB TO DL

s command copics the information on the diskette in drive 0 to
diskette in drive 1.

MSKCORY FROM DFL: TODVB: NAME “Music Backup”

+ command copices the information on the diskette in drive 1 to
diskette in drive 0, and names the dissette in drive 0 Music
p.

ISKCORY FROM OFB: TO DFE:

command cepics the diskette in drive 0 o another diskeue.
have only an internal drive, you use this comimnand to back up
diskettes. Tne Amiga will guide you through the process of
ting your source and destination diskettes.

nying Files

py individuz! fles, you use the COPY command. This command
s a file or directory to another file or directory. If you copy
lirectory to another dircctory, the system copies all the files
t directory 10 the other directory. If you are copying only one
e system copics it 1o whatever directory you are using,

use the word ALL with the COPY command, the system copics
* files, including those in the subdircctories, to the divectory
€ working with. Here are some saniple COFY cemmands:

T FROM Bach. Bas T0 :Bachtusic

>mmand makes a copy of the Bach.Bas program and stores it
current directory under the name BachMusic.

? FROM Bach. Bas TO :MusicProgs/BachMusic

R R R R
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This command makes a copy of the Bach.Bas program and stores it
in the MusicProgs directory under the name BachMusi.:.

15 COPY TQ df L :UTILITIES

This command copies all the files in the current directory io the
directory called Utilities in disk drive 1.

1> COPY df@: TOdf1: AL

This command copies all the files, iniclading those in subdirectorics,
from disk drive 0 to disk drive 1.

1> CoPY dft: to df@: ALl QUIET

‘This command copies all the files, including those in subdireciarics,

from disk drive 1 to disk drive 0. Because the QUIET optidn is used, 7/

the Amiga does not display each file name as the system copics it.

Renawming Files

After you make a copy of a file or dircctory, you might want to
change its name. You might want to change a name, for instance,
Ixccater you have thought of a more appropriate name. You use the
RENAME command to change file and directory names. The format
of the command is

RENAME FROM <name> TO <name>

The first rzame is the old name, and the sccond name is the new
naroe. Here are some examples:

1> RENAE Oldname Newnzme

This command changes the file's name from Ojdname to Newname.
1> RENAE FROM Oldname TO Newname

This command does the same thing as the preceding example. The
words FROM and TO arc optional.

LDREMNXEFRXIULITities TO "Programmar Alds®

This command gives the directory called Uhilities the new name
Programmer Aids. Notice that because the new pame consists of
two words, quotation marks are used.
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Adding Comments to File Names

You can add comments to file names in order to remind you of
information such as revision dates, programmner name, and other
important facts. These comments can be displayed when you ex-
amine a diskette's contents with the LIST comniand. To add a com-
ment to a file name (which is displayed only with LIST, not DIR),
you type HILENOTE, the name of the file, COMMENT, and the com-
ment. Use quotation marrs around any comments that include
spaces. Here are somz examnples:

15 FILENITE Shock. Bas o %N/ "'his is some pretty shocking
musich

1> FILENJTE Hexcode. Bas COPENT Translator

1> FILEMITE FILE Perspect. Das COMENT "Version 3. 6 by
TimKnight - draws a perspective inmany colors”

Notice that quotation marks are not used around the comment in
the second example becavse the comment douss not contain 2oy
spaces. In the third example, note that the word FILE before thc
file specified is optionzl.

Peleting Files and Divectories

To erase files or directorics that you ne longer need (and to free
up vahuable disk space), you use the DELETE comrand. DELETE
has a varicty of options that make it very flexible; the casiest way
to use the command is to type DELETE and the name of the file
you want 10 crase. You can delete as many as 10 files at a time as
long as you use spaces to sepurate cach file name. For example, if
Music.Progs is your curtent direciory, you can use the foliowing
comimand to delete all three of that directory’s programs:

1> DZLETE Each. Bas Rack. Bas Shock. Bas

You must delete all the progiams within a directory before you can
delete the directory itself. That is, you cannot use the DELETE com-
mand to erase a directory if the directory contains prograrms.

Tne options that you can nse with DELETE are ALL, which deletes

all the files in any subdircctores, and QUIET, which prevents the

computer from displaying any file(s) being deleted. Here are some
xamples:
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D DELETEdSL: AL .
This command removes all files in subdirectories on deive 1.
1 ELETE df1: AL QUIET

This command does the same thing as the preceding command &
does not list each file being deleted.

Merging Files
Sometimes you may want to combine scveral files into one ™

file. Suppose that you have two text files called Act 1 and Act
and you want to combine them into a new file calied Play. You ty,

O JIN"Act 1 MAct 2" AS Play

You can combine as many as 15 files to create a new file. Be su
to ype the word AS before the new file name.

Proteciiig Files

When you use the LIST ~mand to examine files, you will notic
a singic character just before the date. That character indicates [‘r
fle's protection status. Most files will frave an r before thcm: b
dicating that they can only be read. The file protection status syrmdo
are the folowing:

r The file can only be read.

w The file can only be written to.

d The file can only be decleted. -
e The file can only be executed.

PROTECT is the command that gives a file a specific protectio
status. You type PROTECT, the file name, and the protection statu
character(s). If you omiit one of the protection satus character:
the system knows not to perform the action that tiic missing chi
acler represcnts. Suppose that you type

4> PROTECT Editing. Bas rud

These status characlers muke Editing.Bas a file unt can be reac
written to, or deleted, but not executed. However, suppose that yo
hype

1> PROTECT Editing. Bes rve
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The d option is not included in the status characters. Therefore, you
cannot 2zcidentally delete Editing.Bas.

Moving Beyond the Basics

This chapter has examined all the commands that you need in order
to back up disks, copy programs, protect your files, and perform
simple DOS operations. If you are satisfied that these AmigaNOS
commands are all you need to know, go on to Chapter 10 t6 ~=ad
about different uses for your Amiga. However, if you want to geu
involved in the more complex task of creating the AmigaDOS com-
mand »equences that make the system perform functions for you
automatically, then read the next chapter carefully. That chapter
descrides masy o AmigaDOS's more powerful commands.

- Advanced AmigaDGS

When you first begin using a computer, you reay think that it is
operating at maximum cfficiency and that “keeping 1p” with such
an amazing machine might be a diflicult task. Howcvr, as you be-
come more experienced at using a computer, you ma; fegin to think
that it is Jagging behind you.

The problem isn't in the machine’s capability to process commands;
many computers, including the Amiga, operate at very high speeds.
The problem is that if you type DOS commands one at a time and
use the same sequences of commands frequently, you might begin
to think that DOS is an inefflicient way to commupicate with 2
computer.

You can increase DOS's efficiency with command seqiences. Comn-
nand seguences are an ordered series of commands that the com-
puter carrics out after receiving a couple of command words through
the keyboard. This chapter on advanced AmigaDQOS$ commands ex-
plores windows, command scquences, and other AmigaDOS features
that can increase efficiency.

Using Multiple Windows

In AmigaDOS cach window is independent of the others, s¢ you can
run different proyrams and functions simultaneously bymeving from
one window to another. You just point the mouse to whatever win-
dow vou want to work with and press the left mouse button.

To open a new window, you use the NEWCLI commund. You can
customize an AmigaDOS window by giving it a name, moving it, and

138
W
(52}
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changing its size. You can make these specifications by using the
following format of the command:

NEWCLI CON:<x-coordinate>/<y-coordinate>/<widih>/
<height>/<title>

For example, you could type
1> NEWCLT CON: 18/38/68/58/ " Number Tuwo™

A new window appears with its upper left corner at (10,30), a width
€60 pixels, aud a height of 50 pixels. The nanie Number Two appears

“ e of the window. (Remember to put quotation marks around
the nam if it inchudes spaces.) (&e1htri)

To get out of an AmigaDOS window, you type ENDCLL If you have
only one window left, ENT.CLI exits AmigabDOs, so he careful when
you use this conunand.

Building Command Sequences

The following sections introduce conanands that you can use to
build command sequences that will increase AmigaDOS's efficiency.
You will learn the commands for AmigaDOS's bulrin editor, the
special AmigaDOS commands for sequences, and the commands for
decision-making with AmigaDOS.

The Editor's Commands

AmigaDOS has a built-in editor that you can usc to create text files.
Although describing the editor in detail could fill 3 book in iiszif,
this section provides the basic information that you need to know
in order to create files.

To create a file, you type ED followed by a fife namce. For example,
if you type £D TASKONE, the system creates a file calied TASKONE
and accesses the editor immediately. Then vou can ¢o ahcad and
type your text.

Once you have accessed the editar, you can use all of the following
commands:

Cursor keys Movce the cursor up, down, left, or dght

BACFSPACE Deletes the last character typed
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RETURN Moves the cursor to the next line (below
the one the cursor is presently on)
TAB Moves the cursor to next tab position
CTRL-A Inserts 2 line (when you want to add more
text)
CTRL-B Deletes a line
CTRL-D Scrolls ti.. text down (if you wani to see

text thay i enrrently “above” the screen)

CIRL-E Moves the cursor to &ie top or boktom of
the screen. This command is a toggle; the
first time you press CTRL-E, the cursor
moves to the top of the screen, ard the
second time you press CTRLAE, the cursor
moves to the bottom of the screen, and so
on.

CTIRL-F Switches the case of the character on which
the cursor is located. Uppercase becomes
lowercase, and vice versa.

CIRL-G Repeats the lince that was just typed

CTRL-H Deletes the last character typed; has the
same cffect as the BACKSPACE key

CTRL-L Moves the cursor to the next tab position

CTRL-O Deletes one word at the cursor's location

CTRL-R Moves the cursor to end of the praious
word -

CTRL-T Moves the cursor to #ic beginning of the
next word

CTRL-U Scrolls the text up

CTRL-V Redraws the entire screen

CTRL-Y Delctes everything {from the cursor’s

location to the end of the current line

A number of other commiands alse are available through AmigaDQOS's
built-in editor. To use any of the following commands, you first need
to press the ESC key. When the cursor appears at the bortom of the
screen, you can enter any one of the folowing commands. After you
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cater the command, you must press RETURN in order for the com-
puter to recognize the command.

B Moves the cursor to the bottom of the file

BF <"string”> Searches backward through the text for the
string that you specify. For example, to look
for the word ECHO, you type BF "ECHO".

CE Maves the cursor to the end of the current
line

CL Mo =s the cuwsor one position left

CR Moves the cu.c:r one position right

CS Movces the cursor to the beginning of the
line

D Deletes the current line

F <"string”>  Scarches forward through the text for the
string that you specifv

! Join: the line that contains the cursor with
the following line

1.C Distinguishes between uppercase and
lowercase when searching for a string,
{Unless you use this command, the system
doesn’t distinguish between uppercase and
lowercase characters; it siruply looks for a
particular sequence of letiers.) You enter
this optional command before you enter the
scarch command.

M <n> Moves the cursor to the 2th line number.
For example, to move (o line 5, you typ=
M 5.

N Moves the cursor to the beginning of the

next line

P Moves the cursor to the beginning of the
previous line

Q Quits without saving anything
5 Splits the line at the cursor's current
location

i ] A o e o et o T S o
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SA - Saves text to lisk

SL <n> Scts the left margin to position

SR <n> Sets the right margin to position 7

ST <n> Sets the tab to position n

T Moves the cursor to the top o the fle

U Undoes changes made to the aarrent e
ucC Ignores differences in uppercac ~ni

lowercase when searching for su i~es, Ve
enter this command before yor entar ...
scarch command.

X Exits the cditor and saves the ext to disk

Commmiands for Sequences

Although th- cditor has many uscs, the scope of this chapter cove
only how to usc the editor for AmigaDOS. The material that folloy
shhows you how to use the AmigaDOS commands with the edit
to create 2 comwnand sequence file, and then how to use that fi
as 2 way to issuc mary commands at once.

The following brief example gives you a general idea of how a cor
mand scquence fite works. Access the editor by typing ED TESTE
Then type the following:

DIR
ECHD "That" s all, folks!”

Now type £5C and then press the X key in order © exit the ediu
and save this file.

Now vou have a file called TESTER that corffains the commands DI
and ECHO. To start executing the commands in 2 file, you use t
CXECUTE command. In this case, you type

DIR EXECUTE TESTER

The system displays the disk's dicectory and, at the bottom of
screen, the message That’ s 21l folks!

When you use the editor, you are not restricted to using only t
AmigaDOS commands covered in Chapter 8. Other commands mal
AmigaDOS function like 2 simiple programming larguage.
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SKIP and LAB are two commands that you can use together in order
to make the EXECUTE command skip to different parts of the text.
For instance, suppose that you want to create the following text file
called TEST?2:

ECHY "W’ re going to start now"

LIST

CD :MusicProgs

LIST

SKIP OVERHERE

DISKCOPY dfB: todfl:

LAB OUVERHERE

CD:

ECHO "1 m glad we got around that DISKCOPY command!”

After you press ESC, X, and RETURN, the system saves this file as
TEST2. Here's what would happen if you used this file with the
EX®CUTE comawnd:

12 EXOUTE TEST2

Ue' re going to start now

(The Usting of the root directory would be here.)

(The listing of the MusicProgs dircctory would be here.)
[“mgladwe gut ~rzund that DISKCOPY command!

1>

The CD ¢ coramand in the TEST2 file makes the system return to
the root directory after executing the comimands. You can enter any
AmigaDOS commands in a file to EXECUTE. This procedure is an
excellent way to put complex, frequently used routines in an casy-
to-access file that you can run by giving one shert command.

Here are four other sample EXECUTE files that you might find useful:

L. This program places on the screen two new windows,
each with a different prompt.

ECHO "Here are two new windows™

PROPT 2> ¢

EUCLE "ON: 48/48/288/758 indow Two"
PROMPT 3> "

NEWCLT "CON: 150/186/718/188/dindow Threa”
PROPT "1>

ECHO “All done!"

L VETRUCRIG L T VCNEAIRSIN D PR AT B €SNI o WS SR IR U B SR A/ T RO St SO
o2

or
'
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2. 'This program changes the name of the diskettes in
cach drive.

ECH3 "The disk indrive onewill be calledDiskine"
ECH) "The disk Indrive twowill be called BiskTwo"
RELABEL df@: "DiskOne™

RELABEL df1: "DiskTwo"

ECH3 1" m done. "

3. This program displays information about a diskette.

ECHD "Full information for disk indrive zero:"

LIST

INFO

ECH) "End of listing”
UAIT S SECS

4. This program forma’. .'ie diskette in drive 1, names it
Music Backup, and copics the files from a drectory
called Music in drive O to drive 1.

ECHD "Source: Drve B/Bzzlination: Drive "
FORMAT DRIVE D1 - NAME “Husic Backup”

COPY DFB:Husic TODFL :Music ALL GUILT

ECHJ “Backup complete. ™

The kinds of files that you should concentrate on cresting are those
that contain command sequences that you find yourself using fre-
quently. The purpose of the editor and the command sequences is
to save you time when you perform routine DOS operations.

Decision-Making Commands

You may remember that Amiga BASIC uses the IF.. THEN command
to determine whether a condition is truc or false and then act on
that decision. If you are programming a command scquence in
AmigaDOS§, you can use the IF commuand to check a condition and
execute comumands based on whether that condition is true or false.

You can follow IF with any one of the {ollowing conditicnals:
WARN

WARN checks to see whether the crror code number is
greater than or equal t¢ 5. For instance, if Error 133 occurs,
and a command scquence contains an 1F WARN statement,



240 AMIGA PROGRAMMING GUIDE

then the system interprets the condition as true and
cxecutes whatever commands follow IF,

HRROR

ERROR does the same thing as WARN, except that the
system interprets the condition as true only if the crror
codc is greater than or equal to 10.

FAIL

FAIL works like WARN and ERROR, but checks to sce
whether the error code is greater than or equal to 20. If
Error 14 occurs, the IF statement doesn’t register that the
condition was truc.

T ert”> EQ <text”>

The EQ keywerd works with IF to determine whether two
picces of text are the same. The system checks only to see
whether the leer. correspond; it does not distinguish
between wppercase and lowercase leters. Therefore, the
system would interpret IF “AMIGA” EQ “amiGA”, IF
“TEST” EQ "test”, wid IF "Word” EQ "Word” as true
statements and proceed o execute the commands
immediately following the IF staement.

EXISTS
EXISTS makes sure that a specific fite exists. By following IF
EXISTS withh the name of a particular file, you can make the

system check to see whether that file is on the diskette thar
you arc using.

The IF command works with any of the preceding keywords in the
context of a command sequence only. You can’t use IF directly from
AmigaDOS.

The IF command can take several different and uscful forms. The
most basic way to use IF is to follow it with 2 condition and the
word ENDIF. For instance, the following command sequence {(which
must be accessed through the EXECUTE command) checks to see
whether an ertor code greater than or equal to 10 has been issued.
I so, the screen displays a message.

IF ERROR

ECHD "Youblew It, Alfalfa ™
ENDIF
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You use the ENDIF statement to tell the system where the IF part
of the sequence stops, If the condition tested is false, the system
executes all the commands between IF and ENDIF. Therefore, you
will vunt to be sure to put an ENDIF after the condition being tested,
at the place where you plan to resume the command sequence. Here
is a simple rule that you can follow: Type ENDIF in your command
scquence after you type the commands that should be used if a
condition is tiue, The format for this kind of sequence is as follows:

IF <l »nditivn being tested>
<commanc.. "~ be executed if the condition is trie>
ENDIF

The IF..ELSE..ENDIF sequence is somewhat more complex. Like the
IF..THEN..ELSE in Amiga BASIC, this sequcnce tells the system to
execute certain commands if a condition is irue and to cxecute
others if 2 condition is false. If a condition is true, the system acts
on the commands between IF and ELSE. If th » _oundition is false,
the system exccutes the commands between ELSE and ENDIF. For
instance, the following routine determines whether a file called
Term Paper is on a diskette.

IF EXISTS Term Paper

TYPE Term Paper

ECHO "That was quitea paper!”
ELSE

ECHO "Keep tooking.

ENDIF

If Term Paper is on the disketie, the system types the whole file
and displays Thatwas guiteapaper!. If the file is not oxn the diskette,
the screen displays Keep looking. -

You can use more than one IF in a scquence. Jus like nested
FOR..NEXT loops, ncsted IF..ENDIF (or IF..ELSE..ENDIF) state-
ments can be useful in complex routines. When two [F. ENDIF state-
ments are nested, the fiest IF refers to the last ENDIF, and the second
IF refers to the first ENDIF. This arrangement may be confusing, so
here is an example to show how it works:

IF EXISTS "Santa Clara”

IF EXISTS "University"

ECHO "The files SANTA CLARA and UNIVERSITY are bothon this
diskette. Congratulations. ”

ENDIF

EMDIF
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The program checks 10 see whether the file called Santa Clara is on
the diskette. If the file is not found, the program moves past the last
ENDIF statement (the onc that corresponds to the first IF) and ig-
nores everything that was skipped over. However, if Santa Clarz #s
on the diskette, the program jumps to the next IF statement 1o see
whether University is also on the diskette. If the fite is not found,
the program skips to the first ENDIF, proceeds to the sccond ENDIF,
and then exccutes whatever follows. If the file named University is
found, the screen displays the message following the ECHO
coingand.

Making Errors Useful

When a command sequence s running, an crror may occur that
could cause a problem. Some erors «re so serious that the sequence
should stop running so that you can find out what's wroug,. Other
crrors might not be important for a putiicular sequence.

To tell the system to exit 2 command scquence if errors occur, you
use the FAILAT command. FAILAT, when followed by a positive in-
teger, tells AmigaDOS: “Get out of this conumand sequence if you
cncounter an error with a code greater than or egual to the number
following FAILAT.” Suppose that you put the following at the be-
ginring of a command sequence:

FAILAT 15

This tells the systemn to stop the sequence if the system encounters
error 15, 16, 17, and so on. But if the system encounters error 14,
13, 12, or anything clse with a code less than 15, the sequence
should not stop.

If you type FAILAT without a number, the system tells you what the
current “tolerance level” is for errors. The initial value is 10. There-
fore, if you want the command sequence to stop based on a different
error code level, you should use FAILAT with a specificd number,

A command that you can use with FAILAT is QUIT. QUIT prints the
crror code that you specify if the command sequence encounters
an error. For instance, the following program checks to see whether
any errors occur that have a retumn code of 25 or greater. If the
system encounters an error, the system stops and displays error code
20:

ADVANCED AMIGADOS 243

FAILAT2ZS - .
IF ERROR

QUIT 20

ENDIF

QUIT, which is similar to the END statemcut in Amiga BASIC, stops
the command sequence immediately. If you do not follow QUIT with
an error code that you want displayed, the system steps the com-
mand sequence and does not display any crror code.

Searching for Text

To find a particular piece of text on a diskette, you do ua %mvc to
look through all your files with the TYPE command. A mucy mare
cfficient method is to use the SEARCH command, a builtmn
AmigaDOS function. SEARCH examines tlie files on a diskette an
displays any lines in any files that contain the text you specify.
SEARCH does not distinguish between uppercase and lowercase let-
ters; SEARCH displays the text regardiess of its case.

You can use several different formats with the SEARCH command.
The simplest way to scarch is to rype SEARCH followed by the text
you are looking for. If the text consists of more than one word (that
is, if the text has a space), put quotation muarks around the text
The SEARCH comumand by itself checks only the files in the directory
that you are working with. If you type SEARCI and yau type ALL
after the specified text, the system searches the entire diskette.

Here are some examples of the SEARCII command:

SEARCH 37560

This command looks for the number 37500 in the files inthe current
directory.

SEARCH "3752€ dollars™ ALL
This command looks for 37500 doilars in every file on the diskette.

To examine the diskette in a particular drive, you use dfo: or dff.
For example, to search drive 1 (the external drive) for @ file cailed
Compiler, you type

SEARCH df1: "Compiler™ ALL

— ROV S AR
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Making the System Pause

Whether you are using the editor or working with AmigaDOS alone,
you can make the system pause by using the" WAIT command. This
command stops the system for a specific amount of time or untif a
particular hour. Here are the various formats you can use with the
WAIT command:

WAIT <Znumber of seconds you want the system to pause>
SEC
WAIT <num.. .- of wninures you want the system to pause>
MIN

To make the system wait unti! a certain hour, you type
WAIT UNTIL <the hour>

Here are three examples:

UAIT 5 SEC

‘This cornmand makes the system pause five scconds,

UALT 3MIN

This command makes the system pause thiree minutes.

UALT UNTIL 20:C8

This command mtkes the system wait until 8:30 pan.

After you begin forming pattems in the way in which you use
AmigaDOS, you will probably know what kinds of scif-executing files
you should create to save time. For examnple, WAIT is useful in a
sequence that displays information on the screen and then pauses
to give the user time to read the message.

Making AmigaDOS Work for You

AmigaDOS gives you much flexibility in the handling of the infor-
mation stored on your files and diskettes. You should study and use
the operating system commands carcfully at first because, if used
incorrectly, they can ruin your diskettes. As you become more ex-
perienced with AmigabDOS, you will find many new doors open to
you. Using the features of AmigaDOS, you can ¢xplore assembly lan-
guage programming, perfform complex file manipulaticn tasks, and
protect vour diskettes and files from damage and unanthorized use.

10

Amiga at Work and Play

Now that you are nearing the end of this exploration of the Amiga,
you can begin to reflect on what you have feamed. You have scen
how 10 program in Logo and Amiga BASIC, and you have studicd
the fundamentals of the C language. You also have tasen a thorough
Iook at the graphics and sounds capabilitics of the Amiga.

All this kaowledge is good because it helps you beter understznd
the potential of the Amiga. However, if you still arcasking, yoursclf
the question "What goud is my computer?” this fast chapter should
help you find the answer. This chapter investigates that question by
exploring what the Amiga can do to make your lifz casier, more

productive, and more enjoyable.

Word Processing

One of the best ways you can use any computer is for word pro-
cessing. A word processor is a computer program with which you
enter, print, and save text (such as letters, resumes, and cven chap-
ters for a book about the Amiga). You can think of a woud processor
as a magic ypewriter: you can alter, add, delete, and enhance text
as you like untit you are ready to have the computer print the final
version on paper. Naturally, a word processor can peeform all the
regular functions of a typeswriter: you can type words and numbers
from the keyboard and get a printed copy (bardeofy) when you
are finished, just as you can with a typewriter.

The advantage of word processing on a computer is tial while you

are typing, nothing is actually printed on paper. Because your words
are clectronic, you have all the advantages of electranics. You can

[}
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crase letters and words, move blocks of text, save and retrieve your
text files, print the text in special typefaces, and do all sorts of other
tasks that are difficuit or impossible with a typewriter. With 2 word
processor, you can happily throw away your correction fluid. A word
processor can perform the functions of a typewriter so much better
than a typewriter that you will wonder how vou ever got along
without a personal computer in the first place.

The word processor that Commodore-A:niga offers is Texteraft®
from Arktronics Corporation (520 Euas. Libecty Street, Ann Arbor,
MI 48104). This package has a list pric. ~ € 895 vl should be avail-
able at an Amiga dealer near you!! Texteran w =specially casy to
learn because it provides help throughout the program; 21 different
1-minute tutorials help you get out of any jam. Note, however, that
the program is stow in loading the difficrent features.

The real power of Texteraft is that it performs all the formatting
functions for you. When you start Texteraft, vou can choose one of
the ready-to-use templates (the forms in which you can create docu-
ments ), or you can instruct the computer to start with a blank form.
Vexteraft will align the addresses properly in a business letter, give
you space for bibliographics in a term paper, or emphasize certain
parts of youvacsume. In short, Texteraft handles the framework so
that you can concentrate on the content of your document.

Texteraft consists of six templates: a business letter, a memoranduny,
a technical report, a business report, a term paper, and a resume,
Each template provides considerable “hand holding” that makes the
program casy to use. The resume form, for example, lets you enter
vour name, address, the style of the resume you want (chronological,
analytical, or functional), and your preference as to whether your
resume should emphasize your education or your work experience.
On the business letter template, you enter the form of address (such
as Mr., Mrs., Ms., or Dr.} for the scuder and the recipient; the names
and addresses of the sender and recipient; the typist's initials; the
date; the recipient(s) of any carbon copies; the format (full-block
or semi-block ); and the number of enclosures, if any. The term-paper
template even has a special screen devoted to the title page; the
prompts request such information as the title of the report, the sub-
title, the name of the student, the date, and the course name. These
quality templates, which few other word processors contain, make
the software a very good value.

1. Prices given in this chapter were correct at the time the book was written, but
may he subject to change.
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With a word processor, you can alter, add, delete, and enhauce tex
to your liking until you are ready to have the computer print ou
the final version on paper. Here are some of the features of t
Texteraft word processor that can help you perform these tisks:

Insertion: To add an extra chacacter, word, senence, ot
whole section of text, you can move the cursor to the
desired point and insert the text. As you insert the extra
text, the rest of the document moves over to iake room
for the additional information.

Deletion: ¥ you get rid of part of the document (even just
one character), the word processor keeps the rest of the
document looking as good as it was before.

Search and Repirce: Suppose that you have a 1C-page
document and you realize that you may have misspelled the
possessive pronoun if; as it’s. Because you don’t want this
all-too-common error marring your paper, you can tell the
computer to scarch for the word #t’s. The progam will go
to the first occuarrence of it’s and stop. You alsg can
instruct the computer to search for certain pieces of text
and replace them with the new txt In this case, you could
tell the Amiga to change every #t's to #ts. When you are
scarching and replacing or simiply scarching for text, you
can specify words, scntences, or any text up to 255
characters long.

Block Mouves: You sometimes may decide that ablock of
text would be more appropriate in another part of your
document. Texteraft lets you remove an entire block of text
and place it somewhere else.

Formatting: To make your document look just the way you
want, you can change the spacing and alignments, center or
justify the text, switch from G0- to 80-column mode,
number pages, and change typefaces (such as bald, italic,
underline, superscripts and subscripts, or any combination
of these). The term justify simply means that the right
marpin of the text, as well as the left, is even rather than
ragged. You may notice in magazines and books that the
text is justified; that is, both edges of the text are lined up.
The computer justifics text by adding space between words
so that all the lines are the same length, Justification of text
can help you achieve a professional look.
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File Comunands: One of the most important advantages of
using a word processor is that you can save and load your
files. If you ever have tumed in a long paper or mailed a
letter that was later lost, you will understand how valuable
this feature is. With a computer, you can load the old fite
back into memory and print the document again.

Another advantage of being able to save and load files is
that you can modify and enhance a document casily over as
long a period of time as necessary. To do so, you n~ed ouly
to load the file into the computer when you are ready .
work with that document. This high-tech advantage has a
{lip side, however, because a computer can just as casily
“cat” a document by “bombing” when you are in the
middle of typing something or by malfunctioning and
perhaps destroying more than one of your disk files. The
way to pret et yourself against these kinds of catastrophes is
not only .., suve frequently as you go along, but also to
keep backup copies of diskettes that contain documents,
This point canot be emphasized enough; remember this
and vou can avord fosing valuable files and many hours of
time

Texteraft makes execllent use of the Amiga’s windows, color graph-
ics, and mousc. The cursor keys move the cursor around the docu-
ment; and when used with the SHIFT key, they move the cursor to
the corresponding edge of the screen. The function keys can be
uscd to indicate that you need help or to select certain Preferences;
function keys I5 through F1Q are represented by icons. Table 10.1
lists the function keys, their icons, and their fiinctions.

Table 10.1

Textcraft Function Keys
Key Icon Function
F5 Pencil Move the text cursor
F6 Scissors Delete text
F7 Camera Copy text
F8 Paste Jar Faste text
Fa Paint Brush Change the format of text
10 Style Brush Change the type style
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Word processing is an outstanding use for any personal computer,
especially far the Amiga with its casy-to-usc Textcraft word-
processing program. Even if you type just a few lctters a month and
a long paper now and then, a word processor is well worth the
expense. You will be amazed to find out how efficiert you can be.

Telecommunications

i tecomaanications is the system in which compuiers send and
receive . ifrrmaiion to and from other computers by means of an
ordinary tclephcne. For personal computer owners, this capability
means that a wealth of information, news, and friends are within
your reach.

To conununicate with the outside world, a computer needs a device
that connects the computer to a telephone. This device is called a
modem, and with it you can communjcatz * it other personal com-
puters, large mainframe computer databases, and natioawide bulletin
board services.

The rate at which you can send and receive information with your
modem is measured in binary digits (bits) per second. if your mo-
dem can send or receive a certain number of bits within one second,
the modem is operating at that particular baud rate. For cxample,
2 modem that transmits 1,200 bits every second is a 1200-baud mo-
dem, and 2,400 bits per second transmission is possible witha 2400-
baud modem.

The modem available from Commodore-Amiga, the 1200 RSE, is a
1200-baud modem that sells for $395. A more sophisticated device
is the T-modem™, which sells for $695 from Tecmar (5225 Cochran
Road, Solon, OH 44139). A T-modem can operate at 300, 1200, or
2400 baud and features a sophisticated design that is appropriate
for busincss users.

Communications with Other
Personal Computers

Before you decide whether you should purchase a modem for your
Amiga, you would be wise to consider the possibilitics that are avail-
able with a modem. One way to use a modem is to communicate
directly with another personal computer owner. Yo “chat” with
cach other by typing on your keyboards, and you caa send and re-
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ceive public doinain programs. Public domain programs are pro-
grams that are legal to distribute to others; these are unlike
copyrighted programs, which should be purchased in a store. (1I-
legally selling or giving a copyrighted progeam to somceone is called
software piracy. That topic is examinced later in this chapter.)

The process of electronically sending and receiving information is
not complicated. The host computer (the one sending the infor-
mation) transmits information to its modem. The modem then trans-
ares the characters, letters, symbols, and other information into a
rarsit sound composed of pulses that represent the bits of infor-
e fon being transmitted. This sound is sent over the telephone line,
which seeps the signal intace until it reaches the modem recceiving
the information. ‘That modem then translates the sound back into
the characters, fetters, 2ud symbols that appear on the screen of the
computer recciving the inforniation.

Bulletin Board Services

A computer that is equippec with a rmodem can communicate di-
rectly with any other computer that has a modem. However, most
people involved in computer communications prefer to call bulletin
board services or large mainframe databases like The Source™ or
CompuScrve®,

A bulletin board service (BBS) is usually just a personal computer
cquipped with a modem and special software. Unattended by an
operator, the service receives calls and serves as a host to whocever
is calling. A BBS can store and retrieve messages, upload (receive)
and download (send) programs, and do just about anything else
involved with the transmission of data from one computer to
another,

Calling a BBS or any other system is simiple enough: you dial the
number, wait for the high-pitched tone, then switch your modem
to “receive.” At that point, data will begin appearing on your screen,
This information will tell you where the BBS is located, who the
system operator (SYSOP) is, and what the builetin board’s purposc
is. A menu then will appear on the screen. Table 10.2 lists and
explains some of the frequently used menu options.

Bullctin board scrvices are located all over the United States. Table
10.3 gives the telephone numbers of some BBSs in major citics. One
of these is probably refatively close to you. By using the command
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Table 10.2

BBS Menu Options

Option

Bulletins

Download

Enter
a message

Goodbye

Help

Other systems

Retrieve a
message

Summarize
messages

Talk with
SYSOP

Result

Displays the bulietins currently on
the system. Bulletins, which are
entered by the SYSOP, arnounce
club meetings, birthdays, special
even's, and so on.

Allows yoti tu retrieve a program
from the BBS. You can save the
program on a disk for iator use.

Leaves a message for everybod,
(ALL) or for one person. Amessage
to ALL can be read by anyone, bu =
message to a particular parson is
accessible only to that pe'son, who
will be “flagged” (notifiedthat a
message is waiting) the nexttime the
person logs on to the system.

Tells the host computer you want to
hang up

Accesses BBS instructions on how
to use the systemn

Displays the telephone nunbers of
other systems

Lets you get a message aldressed to
you or a series of messages
intended for everybody

Displays the whole library of
messages and their subjects so that
you can scan the list to decide what
messages you want to read

Allows you to send messages to the
SYSOP and read what is typed back.
This sort of conversation is great
typing practice and, although slower
than tatking, is a great ded of tun.
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U Upload Gives the system a program for its
files
X Expert user Makes the system recognize you as

an expert user who can be given
very brief commands instead of long
descriptions. Use this command after
you are confident about using the
BBS and its commands.

that will print out ;" ~r sy.'=ns' phone numbcers, you probably can
find quite a few bulletin Loa—ds near enough to keep your phone
costs low. On some BBSs, all 1,500+ systems arce listed, but probably
about 15 pereent of these are no longer arsund or have changed
their phone numbers.

Table 10.3
Locations of Some BBSs
City Phone
Atlanta, Georgia (404) 953-0723
Belmont, California (415) 585-5452

(devoted to Amiga users!)
Cambridge, Massachusetts (
Chicago, lllinois (

Dallas, Texas (214) 634-2668
(

Denver, Colorado 303) 759-2625
Houston, Texas (713)977-7019
Los Angeles, California (213) 349-5728
Manhattan, New York (212) 245-4363
Miami, Florida (305) 821-7401
Portland, Oregon (503) 646-5510
San Francisco, California (415) 552-8924
Shreveport, Louisiana (318) 631-7107
Washington, D.C. (703) 281-2125

Bulletin boards are an inexpensive way 10 have fun with computer
communications, as long as you are calling local services. You can
make fricnds with the SYSOP and with the regular users of the sys-
tem, get some good public domain software, and establish an effi-
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cient “mail system” with other modem-equipped coamputer users.
Remember, though, that long distance calls and “message units™ for
calls to locations in your arca code quickly can make this pastime
an cxpensive one.

The Source and CompuServe

To make more practical use of your modem, you can try one of the
large systems that offer newspaper stories, airline schedules, the
latest news and weather, research databases, and eren mail-order
catalogs on-line. These systems can be used by uy wr<nas »f people
at the same time and offer an enormous amount ¢of wiemiation,
which you can access with your Amiga and a modem.

These large systems have disadvantages, however. Some have start-
up fees (like The Source at $100), and all charge for the time you
are ¢n the system, usualty from $6 to $25 per hour. In addition, the
resvyonse rate of large time-sharing services is usuaty slower than
the response of a BBS because you are one of many seople sharing
the same system. Finally, the incredible vaciety of interesting features
uf these systems is enough to make most pcople burn more time
and moncy on-line than they should.

Generally speaking, newever, these large svstems are great fun and
are very useful. One of the best is The Source (1616 Anderson Road,
McLean, VA 22102), a subsidiary of the Reader's Digest Association,
started in June, 1979. The Source has a great deal Lo offer in the
following catcgorics:

News and Reference Resources: You can get the jatest news,
both local and national, frotn the United Press Inernational
service, and you can access information about government
and politics, consumer information, scicnce and rechnology
reports, and c¢ven dining and travel information.

Catalog Shopping: The Comp-U-Star service givesyou access
to 30,000 brand name items. Through your comyuter, you
can order these items at 40 percent less than retil price.
You also can use Buarter Worldaide Inc. to trade itcms with
someonc clse on the network

Mail and Conumunications: Electronic mail and the “chat”
mode, much like the message library and “talk tg SYSOP”
features of BBSs, are available on The Source. You also can
mail messages to any onc of the thousands of individuals on
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the system, and you cven can send clectronic mail that will
be printed on paper and delivered by the post office to the
address you indicate. The chat option allows you to “talk”
with dozens of people at the same time, making for some
lively conversations.

Bustness and Financial Markets: With this service, you can
get the latest stock quotes, commodity prices, and interest
rates. The senvice also has a rescarch and reference scction
along with a ncws and commentary section to assist
investors in researching places to pae i money.

Home and Leisure: Blackjack, Adventure, . :-Tac-voe, and
dozens of other games are available on the network.

Education and Career: You can educate yourself with
lessons in Greek, French, poetry, spelling, grammar, and
other subjeets. The service also provides information on
cducation and careers 1o help you with college and job
decisions.

Compreter Langnages: One advantage of being on-line with
an enormous computer system like The Source is that you
have access to many of its powerful languages and utilities.
This sccvion of the system Jets you create programs using a
variety of high-level languages. As powerful as the Amiga is,
you still may want to experiment with other systems that
have cven greater capabilities.

Source Plus: Many business and educational journals are
available clectronically. A few of these are Forbes, Harvard
Business Review, and Venture magazine.

For those who can afford the charges (£#4.50 to $20 pcr hour), The
Source is a powerful and interesting network.

Another systein, with almost all the same features as ‘The Source, is
CompuServe (5000 Arlington Centre Blvd, P.O. Box 20212, Co-
lurmbus, O11 43220). Although CompuServe doesn't have a start-up
fee, its rates are $6 1o $22.50 per hour depending on the time you
call and the baud rate you use. The faster you transmit and receive
data, the more cxpensive the service is.

1n addition to Sourcce-like features, CompuServe has somce extras that
might interest you:

The Multiple Choice (TMC): A piant trivia database will ask
you guestions on just zbout any subject you can imagine.
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The CB radio: This is a sophisticated chatting sysem. Most
people can get on a particular “station” (19, of wursc, is
the most popular) and send messages to dozens of people
simultaneously. When you type something into your
computer, cveryone on that channel sees what you type;
and you and all the other users can see anything that
anyone clse types. Seatences that you type appea on the
screen one at a time so they don't get too jumbled. People
come up with all sorts of weird handles such as *I'm the
Blue Knight.” The CB is fun and can be addicting—and

" therefore expensive. If you want to have a convesation with
one or more other individuals, and you don't wart anyone
clse to “listen in," you can go to private scrambled
channels.

Computer communicaiions can be both entertaining and useful.
Once you have purchased = modem and some softwire to support
it, you are on your way s going on-line with the world. You cin
have access to information that is not readily availabl to noncom-
puter users. Also, you can expand the poser of your Aniga by being
in comununication with different computers that have sther features
and languages.

Computer Crimes

Using modems with personal computers does have @ “dark side)”
With all the power a modem can give to computer users, some
misuse is inevitable. Modems provide the key to breaking into other
computers, getting valuable telephone netswork information, and
acquiring a large library of software for next to nothingin cost. Sonic
people take advantage of technology by using phone illegally or
duplicating copyrighted software. Two particular typesof computer
crimes, which have attracted publicity lately, are largely the result
of individuals abusing telecommunications; these crines are soft-
ware piracy and phone phreaking,

Software piracy is the act of duplicating copyrighted ioftware and
giving away or selling the copies. Often pcople mak: copies for
friends without realizing that they are stealing from both the soft-
ware company and program author, who aren't carning the profits
they deserve from sales of the product. The estimate is tiat for every
progeam sold, five illegal copies are distributed.
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Modems make the illegal exchange of software casy. Often this ex-
change is simply 2 matter of either downloading programs from a
“pirate” bulletin board service or getting programs over the tele-
phone from someone you are on-line with. You can send software
to BBSs or other people just as easily, and these exchanges occur
constantly over the telephone lines of the United States.

Tracking down software pirates who trade with friends, by mail, ur
with other individuals through 2 modem is practically impossinle.
However, the FBI has raided a number of bulletin board ooivices
that specialized in having copyrighted  software  availal’~ for
downloading,

‘These bulletin boards also had information viluable to “phone
phica’s.” The phreaks are an advanced kind of computer pirate; they
vbuse 1he telephone system with stolen codes and secret telephone
numbers. By using Sprint and MCI numbers that are not theirs, find-
ing WATS line w.w.abers, and stealing manuals and information from
the telephone company, these people can make calls anywhere in
the world for any length of time and not pay one cent. Some phreaks
reach the point where they can shut off phone lines or break into
bank computers to alter information or transfer money to their own
accounts.

Fortunately, law cnforcement agencies know considerably more
about these crimes than they used to, and people who were “just
having fun™ arc being fined and sent to jail more frequently for com-
puter crimes. Remember that crimes with computers are illegal and
are damaging to the businesses and the people affected by them.
Getting involved with these activities can lead to much more trouble
than the "“fun” is worth.

Business Software for the Amiga

With the speed and memory of the Amiga, a business could be much
casicr to run with the help of this personal computer. The Amiga
can work with the MS-DOS system, which is most conunonly used
with the IBM Personal Computer line. As a result, more than 11,000
programs have been developed to work with the Amiga when it is
equipped with the IBM Emulator. A sampling of these programs
follows.

1-2-3% and Symphony® from Lotus Develofment
Corporation: These products are the most popular business
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software packages ever made for a personal conputer. The
Symphony package includes word processing, a database, a
spreadsheet, telecommunications, and business graphics; and
1-2-3 has all but the last two of these features.

WordStar®: You can usce this popular IBM PC word-
processing program from MicroPro on your Amiga.

ThinizTank™: This program {rom Living Videotext helps you
organize your thoughts and outline your plans o that you
o oeduornita task better. You can use Thinktank for
writing 4 :.nori, outlining a book, or simply figiring out
what you have 10 do in the next week

‘These and the thousinds of other programs made far the IBM PC
are all on 5 1/4-inch disks, so you nced to purchase the 5 1/4-inch
disk drive from Commodore. You plug in the flata catle, just as you
do with a regular Amiga external disk drive, and load the Emulator
program into memuory. Although the Amiga is somewlnt slower than
the 1IBM PC at running these MS-DOS programs, the large amount
of software available makes the compatinility au atrractive option.

Several other sophisticated business programs have been introduced
for making business or job responsibilities caster te handie. Dc
scriptions of some of these prograrns follow.

Rags to Riches™ from Chang Labs (5300 Stevens Creek Blvd,, San

Jose, CA 95129-1088) will keep your ledger, receivables, payables,

and sales in order by integrating the information frem these four
modules, which cost £99.95 cach. The Ledger module keeps track
of the income, expenditures, assets, and net worth o a company.
With this module, you can determine where money iscoming from
and where it’s going simply by entering the informatdn requested
into the various categories.

Receivables is an automated billing, system that will show the status
of a customer account at the press of a key. You cax charge and
credit an individual’s account, and the module handies wholesale
and retail pricing, volume discounts, and tax calculatons. The Re-
ceivables module works with the Ledger to keep all ypur accounts
current and in order,

The Rags to Riches Payables module monitors your expeases. Pay-
ables keeps track of vendor information, addresses, andterms so that
you can make the best use of cash flow. You can identify expenses
by purchase order numbers, project codes, or job numbers, and you
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can get a complete swnmary for any one vendor. Payables also works
with the Ledger module.

Finally, the Sales module serves as an clectronic cash register by
recording the amount of each sale, computing the sales tax, printing
the receipt, and performing afl the other functions of a cash register.
You can have 100 different categories for merchandise, and you can
total the amount sold in any one group and determine the per-
centage of sales from any one group.

Muximillian is a $175 package from Tardis Software (2817 Sloat
nnad, Pebble Beach, CA 93953) that also uscs four integeated mod-
T Tns MaxiCale module is a spreadsheet program that gives you
rows ana ~lumns of financial data that can be used in fonmulas to
determine “bottom line” results in your business. When you alier
any figures in your spreadsheet, the program automatically updates
the other figures on the spreadsheet so that you can answer “what
if" gnestions when you make 2 business decision.

MaxiWord moduic is a word-processii.g program for the Amiga with
many of the same features as Texteraft, MaxiShare is a teleccom-
munications program that can share infornmation with other com-
puters. MaxiGrapl can draw line, bar, and piv graphs and print these
graphs on a printer. With all four modalcs sharing the same infor-
mation, you can do such tasks as download information with
MaxiShare and later modify the data with MaxiWord, send spread-
sheet information from MaxiCale 10 another computer  with
MaxiShare, and have MaxiGraph put into picture form the numeric
information from MaxiCalc.

Enable™ from The Software Group (Northway Ten Exceutive Park,
Ballston lake, NY 12019) has modules similar to Maximillian’s as
well as a database program. Al five programs are integrated into
one package, which costs $§199. With the database program, you can
store, format, and print large quantities of information. For instance,
you can store and print fabcls from a Jong mailing list. This capability
is excellent for both large organizations and small businesses,

Finally, VIP from VIP 'I'cchnolngics (132 Aero Camino, Santa Barbara,
CA 93117) claims to have all the features of Lotus® 1.2-3@ ywhile
maintaining the simplicity of the Amiga’s operating system. More-
over, VIP costs only £199.95 compared to the much mose expensive
1-2-3.

This book has only touched on a few of the business programs avail-
able for the Amiga. But by now, vou should understand how the
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Amiga can be a powerful business too! that can make running your
own business or doing your job within a business much casier and
more cfficient

Amiga Graphics Packages

The best graphics package for the Amiga is Graphicraft® (sce
color fig. 10.1 in center o book). The package, from Islszi Graph-
ics of Sausalito, Califorma, s for £#49.94 and is published py
Commodore-Amiga. With Graphicraii, vou can create pictures with
up to 32 different colors. You can draw circles, rectangles, and ﬁjcc—
hand shapes; and you can alter the type of brush you are using.
Graphicraft makes extensive use of the mouse as a drawing tool.
You can “point and click” at different options and then move duiva
to the drawing board to do the actual drawing.

At the top of the screen, the menu bar displays the options: Proj.ccl,
Edit, Special, Color, Shape and Brush. Each option gives you a variety
of other options and commands. For example, under he Color part
of the menu bar appears a menu showing the 32 diferent colors
and patterns avaitable. You can alter the color and pattem of any
of these and choose one for your drawing. You also can load and
save your paintings for later reference.

The features of Graplhicraft are amazing. To give you some idea of
Graphicraft's power, here is a list of its capabilities:

Shapes available: You can sclect from frechand drawing,
rectangles, lines, curves, circles, arcs, triangles, clli_pscs,
parallelograms, aod polygons. You also can fill entise arcas
with a certain color.

Text available: You can type words and numbers ir the
drawing arca in Topaz, Diamond, Ruby, Garnet, 'md
Sapphire fonts; and you can put any of these fonts into
plzain, italic, bold, or underlined mode.

Editing fearures: You can erase, move pictures around, cut
and copy pieces of a picture, rotate a picture, flip it
horizontally or vertically, or strcteh it

Colors and patterns: You can choose any of the 4,096
colors, and you can create any pattern you desire with the
pattern editor. You also can change the brushes you draw
with.
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Special effects: You can draw repeating shapes, filled shapes,
multiple shapes, and three-dimensional shapes. You also can
“mirror” your drawing so that what you are drawing is
duplicated according to which of the four drawing mirrors
you select. Finally, you can get the colors of 4 picture to
change in oider to create the illusion of animation.

Graphicraft has many more capabilities than the Macintosh's
MacPaint™. Commodore-Amiga’s Graphicraft has uncqualed featres
in developing pictures. Not only is the program fun to use, but you
can draw picturzs for use in business presentations, school reports,
and financial pla: ning. Moreover, you can print the pictures, and
this feature is cven exuiiz when you have a color printer. Island
Graphics has done a commenaable job of tapping the potential of
Amiga’s graphics.

Acgis Development (2210 Wilshire Blvd., Suite 277, Santa Monica,
CA 90403) also offers a graphics package for the Amiga: Acgis
Draw®. At $149, Acgis Draw is a fairly expensive program. {iv- power
of this package is that you can create the cffect of animation by
superimposing the picture frames you make. Although Acgis Draw
has many of the sarne features as Graphicraft, the animation capability
makes Acgis Draw cven more fun to use.

Because the Amiga is such a great computer for graphjes, a number
of developers have undertaken the tremendous task of developing
softwarc that takes advaatage of these graphics. As time goes on,
more developers are Jikely to introduce even more astounding
programs.

The Musical Amiga

Sterco sound and the capability to play four different tones
(“voices™) at once makes the Amiga an impressive rausical instru-
ment (see fig. 10.2). Commodore-Amiga and Cherrylane Technol-
ogies (P.O. Box 430, Port Chester, NY 10573), along with many
other companies, are introducing musical keybouards that conncect
to the Amiga so that you can use it as a4 music machine.

With the Amiga's MIDI interface, you also can hook up full-blown
synthesizers to create a scemingly infinite variety of sound cffects,
tones, and musical pieces. MIDI is the music industry’s standard
interface between music synthesizers and computer cquipment. The
Music Construction Set from Electronic Arts works with a MIDI
interface and a synthesizer to create steren rrasic {coe fig 10273
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Mg, 10.2. Music Construction Sef
Sfrom Llecironic Arts.
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Cherrvlane Techinologies is the most active in developing musical
applications for the Amiga. Hanmony, one of the first software pack-
ages they intreduced, uses the four voices of the Amiga with the
MIDI interface not only to play music but also to teach you to play
music. On your Amiga, you can play along with onc of the songs
that comes with Harmony or with your own creation. Harmony will
keep pace with you if you fall behind or go too fast. In this way,
you cun use the Amiga as your backup band.

Harmony featurcs incredible graphics, which show the sheet music
being played; an extensive library of prerecorded arrangements; and
the capability to record the musical notes you are phkying on the
piano keyboard. Harmony, which costs §79, can open up 2 whole
new world of music for you.

The Entertaining Amiga

Because the Amiga has such incredible sounds and grephics, a fast
microprocessor, and lacge memory capacity, many peopl regard the
Amiga as the most sophisticated game computer ever introduccd.
Of course, Amiga users know that their computers canbe used for
mauny other things besides games, but the fact remains that the Amipa
is a great game machine. Many software publishers havt developed
programs for the Amiga that are eaiertaining and often educational

as el
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Other Languages

To expand your knowledge of computer programming, you might
want to try other programming languages available for the Amiga.
This expericnce will not only increase your knowledge of computing
but also will help you become a better programmer, because you
will see the advantages and tricks used in otlier programming
languages.

You already have explored Logo and the C programming language,
both of which are worthwhile to purchasc and use Here are some -
other languages available for the Amiga: G

Pascal: 'This highly structured language from Mctacomco
(201 Holfman Avcnue, Monterey, CA 93940) is often
recommended as the best way to start programming,
Learing Pascal is actually pretty difficult for the person
who his never worked with computers before, but after you
have 1 oxperience with C, you probably will be well
prepared for Pascal. )

LISP: 'The Learning Company’s Logo has some of the
characteristics of LISP, but this is a full-featured version
from Metacomco. LISP is recognized as the most popular
language in the United States for developing artificial
intelligence programs.

Assembler: Also from Mctacomco comes Amiga Assembler.
Computcers use three different types of languages: high-level,
which include Amiga BASIC, Pascal, and LISP (sophisticated
languages that pack a lot of power into single commands);
mid-level, which include the C programming language; and
low-level, which is the category for assembly language.
When you work with assembly language, you have to deal
dircctly with the registers, memory locations, and other
fundamentals. Although the Assembler requires many
program lincs to accomplish what a single Amiga BASIC
statement does, the advantage is much faster results. The
program you produce will be as fast as possible (assuming
you have done a good job with it), and you can take
advantage of all the features of the Awmiga directly because
you are working with the machine on a Jevel very close to
its own 1s and Os.

Turbo Pascal®: Borland International (4585 Scotts Valliey
Drive, Scotts Valley, CA 95066) has introduced its version
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of Pascal for the Amiga: Turho Pascal. Turbo Pascl is
already used on other computers by more than a million
people. The Amiga version's extensive use of graphics
procedures and its helpful Turbo Tutor® (which will help
beginness) make it an outstanding way to learn Pascal and
write fast high-quality programs.

You will discover that as you learn more computer languages, learn-
ing still other Janguages will become casier. Of course, you can get
confused sumetimes because different languages use dfferent forms
of S)max':md entirely different command sets; but once you become
a muliilinqual programmer, you usually won't have trouble shifting
from one language to another.

Enhancements and Expansions

With an 800-kilobyte floppy disk d.lve, unequaled graphics and
sounds, 512K of memory (with the capubility to expand memory
even farther), and other great features, the Amiga may seem to “have
it alL.” However, you will soon find that what you once thought was
an incredibly powerful computer could still use a litle help. The
computer may not be quite fast enough in procesing or large
cnough in memory to serve your needs. These probleus are solved
casily, however, because the market provides an abundance of hard-
ware (clectronic devices) and sofiware (programs on a diskette)
to make your Amiga an even more powerful and versaile machine.

If you find that your floppy disk drives don’t provide enough storage
space and speed (for example, if you use your Amiga for business
applications), you may decide that a hard disk would be a worth-
while purchase. A hard disk is different from a floppydisk because
(1) the hard disk is much faster, (2) the hard disk can hold 25
times as much information as a single floppy disk, and {3) the hard
disk cannot be removed from its drive. The hard disk, which is ex-
tremely sensitive to outside elements, is permanently encased in its
drive; but because you probably can store all your files on this single
drive, this shouldn’t be a problem.

The hard disk for the Amiga is Tecmar's f-disk,™ which sclls for
£995. (Tecmar also produces the T-modem, discussed carlier.} This
small hard disk drive sits on top of the Amiga and can hold more
than 20,000,000 bytes of information (20 mcgabytes). Even though
this hard disk is an excellent product, you still should back up the
information on this disk. Because backing up 25 disks could be very
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time-consuming, Tecmar also manufacturers the T-tape™. This $595
tape system can back up the contents of the hard disk in 2 relatively
short time. Because you can back up 20 megabytes in just a few
minutes, using the T-tape is an easy way of ensuring that your in-
formation won'’t be destroyed accidentally by a power surge or com-
puter failure.

One other Tecmar product that is a good way to expand your Amiga
is the $799 multifunction expansion module, the T-card™. This card
will expand the memory of your computer to a full megabyte (in
other words, you will have twice as much memory to work with).
the T-card also will give you a full-time clock-calendar, a standby
Zauerv in case the power goces dead, a serial and a paralle] port for
extra add-ons, and a hard disk interface. You will need this card if
you plan to get vhe T-disk hard disk drive,

One of the most exciting features about the Amiga is that it can run
software made for the IBM P The Trumpcard®, an add-on from
Commodore-Amiga, costs $.:92,and the 5 1/4-inch disk drive (which
most IBM PC diskettes work with) costs $325. With these extras,
the Amiga can run most IBM PC software just as fast (and somctimes
faster) than a PC. The advantage ot this capability is the great amount
of powerful software made for the IBM PC. An Amiga owner necding
a particular piece of software can have that .2ed satis@ied simply by
going to an IBM software dealer. Althongh the compatibility of the
Amiga with the 1BM PC probably will not put a dent in PC sales,
the fact that you have a wealth of software already available makes
the Amiga an even more worthwhile machine.

Commodore-Amiga has other add-ons that enhance the graphics and
sound capabilities of the Amiga. The Genlock Interface®, for ex-
ample, will merge your computer with a videocassette recorder. You
can superimpose images from your computer on video signals on
the videocassctte tape so that when the tape is played back, both
the television signal and the computer graphics are on the screen.
The Digitizer® has the reverse function: you can take a video image
(from a video camersn, the television, or a videocassette recorder)
and have the Amiga “digitize” the picture into computer graphics
(sce fig. 10.6). Once you have the graphics on the screen, you can
alter the graphics to create whatever effeet you want.

As far as sound is concerned, the MIDI interface in your Amiga can
be hooked up to sophisticated synthesizers to produce sounds you
have never heard before. Although the Amiga probably won't be
in any big rock bands any time soon, you can create your own
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sophisticated sungs and sounds with the help of th: Amiea and
Commodore-Amiga’s musical keyboard. You cven can connect store
sophisticated synthesizers (such as those from Roland ot Sequential
Circuits) to the Amiga and store sounds and songs on the disk for
later use.

As powerful as the Amiiga is, you always can find room for improve-
ment. You now know several ways to give the Amiga more memory,
more speed, more disk storage, and more potential; but a tidal wave
of other products is sure to be inuroduced for this machine. One
way to keep up with all the changes is by subscribing t¢ a magazine
devoted to the Amiga. At present, the only one published is Amiga-
World (80 Pine Street, Peterborough, NH 03458). Tits is an ex-
cellent publication with plenty of color photos and infermative ar-
ticles. Besides this, you should consider joining a Commodore
or—better yet—an Amiga users group in order to keep up with all
the exciting changes and improvements in the Amiga system.

Your Future with Amiga

The Amiga personal computer was introduced at a tirne when many
people were giving up hope for home computers. Indced, maybe
not cverybody needs a computer on the kitchen table because not
all people nced to use spreadsheets, word processors, and telecom-
munications to kcep their lives in order.
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However, you will soon discover that a personal computer gives you
a decided advantage in your work and life. A computcr makes tasks
casier and less time-consuming, and in many cases you will find that
what used to be work is now fun. More important, by using your
Amiga regularly, you will be prepared for all the exciting events of
the near future; you will have a head start by undersianding what
a computer can do for you and having a machinc do repetitive,
boring waock that you shoulda’t have to do.

You nu-: have the knowledge to use and program your system suc-
cessful, 'nd to build .on your computer later. The Logo, Amiga
BASIC, and ¢ i..rmages will give you a fiem foundation for writing
programs now and for imoving on to other languages. In addition,
your knowledge of the available hardware and software tools will
let you customize your Amiga to suit your nceds. Remember that
your Amiga is a tool that can help you impiove yourself, enjoy your
work and free time more, and teach yourself ~bout exciting new
worlds in high tcchnology.

#include statement, 176

1-2-3 software package, 256

1200 RS modem, 249

H2(KK) Motorola microprocessor, 2

A

A Mind Forever Yoyagiug software package, 205
ABS function, 40
addition, 38, 176
Acgis Draw software package, 260
alignment of data, 69
ALL command, 164
ALT key, 13
Amiga
compatiblity with 1BM PC, 256
Trumpcard, 268
components, 67
Copper Processor, 182-186
distribution disks, 7
enhancements, 267-268
input and output devices, 11-13
learning 1o programy, 2, 29, 135-136
multitasking capability, 21, 121, 132, 169
overview, 2
owner's manual, 5
public domain progsams, 250
servicing, 11
seuing up, 6-10
software available for, 124, 246-248, 256-265
speed of operation, 101, 106 -
sprites, 180-182
use by handicapped persons, 133-134
word-processing applications, 245.249, 258
Amiga BASIC, 2, 7, 31
AREA command, 9294
AREARLL command, 92-94
art pencration, 95-96, 102-103
ASC function, 47
Bear Face program, 95-9G
block inanipulation, 75, 107-108
CHRS function, 48
CIRCLE comumand, 90-92, 107
CLS command, 52
COLOR command, 86, 88
counting, 49-50
DATA command, 63-64
delcting program lines, 76
ELSE command, 58-59
ERASE command, 74

GET command, 101
GOSUB commund, 48-49
GOTO command, 32-33, 48
1F..GOTO conunand, 55
1F..THEN command, 56
1F..THEN GOTO commuand, 56
INKEY$ command, 62-63, 113
INPUT command, 60-61
INSTR function, 47
LEFT$ cominand, 46-47
1EN function, 44
LINE command, 80-82, 85-87, 105, 107

bar graphs, 88

line graphs, G3-R4
LINE INPUT command, 62
line numbers, 32
LIST command, 76
List window, 29, 74-79
LOAD command, 77
LOCATE command, 53, GG-G7
logical operators, 56-58
loops, 49-53, 81
mathematicaj operations, 3843
menu bar, 29-30
MERGE command, 77-78
MOQUSE comnunand, 103-106
ON ERROR GOYO command, 59-60
ON..GOSUB command, 59
ON...GOTO command, 59
Ouput window, 29
PALETTE command, 85, 103, 114-116 -
PAYTERN command, 97-100, 108:110
pixels, 79-80
PRINT command, 34, 65-65
PRINT USING command, 67-70
PUT command, 102-103, 108
READ comunand, 63-64
REM statement, 33
REPLACE command, 77
RESTORE command, G4-65
row and column nuinbers, 66-67
RUN command, 30
SAVE conunand, 77
SAY command, 130-133
slowing down program exccution speed, 101
SOUND command, 120-121
SPACES$ function, 46
speed of program exccution, 167
stopping cxccution of a program, 33
STR$ function, 45
STRINGS function, 45-46
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Superbear program, 102-103
TRANSLATES command, 129-130
usc of numbers, 36-37, 40
VAL function, 45
variables, 35-37
WAVE command, 126-129
Amiga Extras disk, 7
Amiga kcy, 13
Amiga ROM Kemnal Manead, 211-212
AmigalX0S, 213
accessing, 214
advanced commands, 233
C> command, 221-222
COPY command, 228-229
DATE command, 220
DELETE cornmand, 230-231
DIR command, 216219
DISKCOPY command, 228
ECHO command, 224
ED command, 234 236
ENDCLI cormmand, 234
EXECUTE command, 237-239
FAILAT cotnmand, 242
FAULT command, 225-226
FHENOTE command, 230
FORMAT cormnuand, 226
heirarchical directorics, 214-216, 219
\F commuind, 239-240
increasing efficiency of, 232
INFO cummand, 223
INSTALL command, 227
JOW comunund, 231
LA command, 238
TIST cotnmand, 220-221
AMAKEDIR commuand, 221
NEWCL command, 233.234
prompt, 218
PROMPT command, 224
PROTECT command, 231
QUIT corninand, 242-243
RELABEL command, 227
RENAME ¢ommand, 229
SEARCH command, 243
SKIP command, 238
TYPE command, 224-225
WAIT command, 244
© WHY command, 225
A’u’:iyau"nrld magazine, 211, 269
AND logical operator, 56
animation capahilities of Amiga, 93-94, 102-103

use of CLS command 10 create mncinent, 106

ANY command, 164
Archon safiware package, 262
Arcticfox software package, 263
AREA comimand, 9294
AREAFILL conunand, 92.94
arrays, 71-73
DIM command, 73-74, 101
diinensions, 72-73
crasing, 74
GET command, 101
HOWS( ), 131-133
music generation, 124-126
OP1ION BASE command, 73
PUT command, 102-103, 108

saving 2 graphics image in an array, 101-102
art gencration, see graphics capabilities of Arniga, art
artificial intelligence progrzmming, 135
ASC function, 47-48
ASCHL, 4546

CH command of TLC Logo, 155-156

character sct explzined, 47

CHRS function, 48
ASK cornmand, 148
aspect variable, 90-91
Asscmbler programming language, 266
assigning a value 10 a variable

LET command, 71

SWAP command, 71
asterisk (=) operator, 38
asterisk () print alignment character, 69
ATN function, 41
available memory, 27
Aziec C software, 170

n
B command, 143
back gadget, 20, 27
hackground color, 86, 14,
hacking up a disk, 227
DISKCOPY command, 228
BACKSPACE key, 13, 74-75
hackward counting, S0
bar graphs, 88
bise 10 numbering sysiem, 96
base 16 numbcring system, 96
base 2 oumbernag system, see binary nambx. L g svem
BASIC programming language, see Amiga BASIC
batch file processing, see command sequences
baud rale, 25, also ser telccommunications
BF cormmand, 157
binary nunthering sysiem, 96-100
bits, 97
BK command, 136-137, 142
BL comnmand, 157
Blitter Screen program, 186-189
Blitter with the Mouse program, 205-211
block manipulaion, 107-108
COPY option, 75
CUT option, 75
PASTE option, 75
bold 1ype, 23
booting the Amiga, 10, 227
border color, 94, 111
box graphic generation, 86-87
boxes within boxes, 89
random boxes, 87
using raouse, 104
Boxer Window, 21
bulletin board services, 250, also see telecommunications
mcnu options, 251-253
business software for the Amiga, 256
Enable, 258
Maximillian, 258
MaxiWord, 258
Rags 1o Riches, 257
V1P, 258
bytes, 07
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C use in creating impression of movement 106
colon (1) character
C programming language, 2 as a2 command-linking character, 36
#include statement, 176 in T1.C Logo programming language, 146147
Blicer Screen program, 186-189 COLOR command, 82, 86, aiso see PALETTE commnand
Blitter with the Mouse program, 205-211 determing the color of an individual pixcl, 86
compiled language, 168-169 Color Finder program, 114-117
conversion character, 175 column numnbers, 6667
Copper Processor Disassembler program, 182-186 combining strings, 44
data npes, 177 comma (,) character
features of C, 171-172 as a print formatiing character, 69
format specificr, 175 use in TLC Logo, 161
gets function, 176 Command Line Inteeface, 26
latice C, 176, 178 command sequences, 233 .

1l ~ry fupctions, 170, 174
c3in( ) function, 172
Manac*~ot Explorer program, 189-197
mathematical functions, 176
Mouse Function program, 19€-200
Mousc Sprite program, 202-205
New Screens program, 200-202
object code, 169
overview, 167-168
printf command, 173-174
puts function, 176
random number generation, 177
reasons for popularity, 167-168
scanf command, 174
Simple Sprite program, 180-182
source code, 169
stpchir function, 178
streat function, 178
stremp function, 177
strepy function, 178
sirten function, 177
strncat function, 178, 180
Temperature program, 171
variables, 172:173
while cominand, 173-174
Window Maker program, 179
writing 2 propram, 169-171
CAPS LOCK key, 12
carat (*) operator, 38
CB radio, 255
CD command, 221-222
Celsius temperature calculation program, 171-175
CH command, 155-156
chanpel, 131
characters per line, 25
children's use of Amiga, 135-136
chord generation, 126
CHRS$ function, 48
CIRCLE command, 90, 92, 107
aspect variable, 90-91
cone generation, 91
cllipse generation, 90
ractius, 90
Clean Up option, 17
clearing the screen, 65
CU (Command Line Interface), see AmigaDOS
Clock wol, 22
close gadget, 19
Close option, 17
closing 2 window, 234
1S command, 52

EXECUTE command, 237-239

IF command, 239-240

terminating upon error, 242

commands

AREA, 9294

AREAFILL, 92-94

CD, 221-222

CIRCLE, 90-92, 107

CLS, 52, 65, 106

COLOR, 82, BG, 88

COPY, 228-229

DATA, G3-64, 122-123

DATE, 220, 222-223

DELETE, 76, 230-231

DIM, 73-74, 101

DIR, 214-219

DISKCOPY, 228

ECHO, 224

eD, 234-236

ELSE, 58-59

ENDCLY, 234

ENDIF, 240-242

EQ, 240

ERASE, 74

FAILAT, 242

FAULT, 225-226

FILENOTE, 230

FOR..NEXT, 150

FORMAT, 226

GET, 101

GOSUB, 48-49 .

GOTO, 32-33, 48

IF..GOTO, 55

IF.THEN, 56

IF..THEN GOTO, 56

INFO, 223

INPUT, 6061

INSTALL, 227

JOIN, 231

LAB, 238

LEFTS, 4647

LET, 71

LINE, 80-88, 105, 107
bar graphs, 88
line graphs, 83-84

LINE INPUT, 62

LIST, 76, 220-221

LOAD, 77

LOCATE, 53, ¢6-67

MAKEDIR, 221

MERGE, 77-78
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MOUSE, 103-106

NEWCLL, 233.234

ON ERROK GOTO, 59-6G0

ON..GOSUB, 59

ON..GOTO, 59

OPTION BASE, 73

PAINT, 91-96

PALETTE, 85, 103, 114-116

PATTERN, 97-100, 108-110

POINT, 85

PRINT, 34, 65-60

PRINT USING, 67-70

PROMFT, 224

PROTECT, 231

PUT, 102-103, 108

QUIT, 242-243

READ, 6364

RELABEL, 227

REM, 33

RENAME, 229

REPLACE, 77

RESTORE, 64-65, 126

RND, 87

RUN, 30

wAVE, 77

2AY, 130:133

SEARCH, 243

SKIP, 238

STLUND, 120-121

R A |

text editing, 234-236

TRANSLATES, 129-130

TYPE, 224-225

WAIT, 244

WAVE, 126-129

WHY, 225
conunents added to Ilc narnes, 230
comments in C language programs, 172
Commodore computer, 124
communijcations, see telecommunications
compiled languages, 167-169
components of the Amiga, 6

hooking up, 8-10

keyboard, 7, 11-13, 112-114

main unit, 7

mousc, 7, 103-106

video monitor, 9-10
composite video monitor, 9
CompuSenve, 250, 253

CB radio, 255

The Multiple Choice, 254
computer crime, 255256
computer databases, 250, 253-255
cone graphic generation, 91
conversion character, 175
Copper Processor Disassembler progeam, 182-186
Copy edit option of Noiepad nenu, 23
copying

blocks, 75

COPY command, 228

QUIET option, 229

disks, 17
COS function, 41
counting, 49

backward, 50
increments, 50
CS command, 144
CTRL key, 13
CTRL-C key sequence, 33, 76
cube graphic generation, 84-85
cursor movement, 12
scrol) arrows, 20
custornized keywords of TLC logo, 140-142
Cut edit option of Notepad menu, 23
CUT option for block manipulation, 75

e D

Tata )
i g, 69
retricving, 92-64
storing, 71
DATA command, 63-64, 122-123
data types of C programming luwgeags, 177
date and time functions, 24-25
DATE, 220, 222-223
deci

If command, 239-240
TLC Logo, 160-161
DELAY comrmand, 151
DELETE command, 76
QUIET option, 230-231
Deluxe Video Construction Set sofrware pazkage, 262
Dernos window, 21
Digitizer, The, 268
dimensions, 72-73
DIM command, 73-74, 101
DIR command, 153-154, 214-218
liicrarchical dircctorics, 214.216
root directorics, 214-216, 219
Discard option, 17
Disk menu
Einpty Trash option, 17
Initialize oplion, 17
DISKCOPY command, 228
tlisks
backing up, 17, 227-228, 268
disk drive, 13
Disk Gauge, 20
disk icon, 18
cjecting, 14-15
formatting, 17, 226
hard, 267
input and output commands, 77
making a disk bootable, 227
RELABEL command, 227
removing from the drive, 10
storage capacity, 13
write proteciion, 13
Display Centering, 26
displaying 2 disk direcrory, 18, 214-216
distribution disks of Amigs
Amiga Extras, 7
Kickstart, 7, 14, 211-212, 214
Workbench, 7, 15
division, 38, 176
dollar sign (¥}
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as a print formatdng character, 69
as a variahle ype indicator, 43
DUS, see AmigaDOS
DOT command, 145
Dotty Window, 21
Double-Click Delay, 25
double-precision vagiables, 37
deag bar, 19
deagging an icon, 15-16
drawer icon, 18, 21!

drawing a picture, see graphics capabilities of Amiga, art, 95

Duplicaie option, 17
duration setting for sound gencration, 121

vrie s

E

E command, 143
ECHO command, 224
ED comimand, 234
other editing commands, 235-236
Edit options of Notepad menu
Copy, 23
Cut, 23
Erasc, 23
Paste, 23
Undo, 23
Edit Pointcr, 26 .
editing a prograra, 74-76
electronic mail, 253-254
clements of TLC Logo, 156
cllipse graphic generation, 90
ELSE command, 58-59
EMACS 1ext-cditing program, 170
Empty Trash option, 17
Enable software package, 258
Enchanter software package, 265
END command, 141
ENDCLI command, 234
ENDIF command, 240-242
enhancing the Amiga, 267
Genlock Interface, 268
The Digizer, 268
Trumpcard, 268
ENTER key, 13
EQ command, 162, 240
cqual sign (=) character
as 2 varizble assignroent character, 71
use in TLC Logo, 161
EQV logical operator, 58
ERA command, 154-155
ERASE command, 74
Frasc edit option of Notepad menu, 23
ERROR statement, 240
erTor eaping
FAILAT command, 242
FAULT command, 225-226
in command sequences, 242
wlerance level, 242
WHY command, 225
exclamation point (1) variable fype indicator, 37
EXECUTE command, 237, 239
LAB command, 238
SKIP comnmand, 238
EXISTS swiement, 240

EXP function, 41
cxpanding 2 window, 20
exponentistion, 37-38, 176

F

F comumand, 143
FACE comimand, 144-145
Fahrenbelt temperature calculation program, 171-175
FAIL statement, 240
FAILAT command, 242
QUIT command, 242-243
FAULT command, 225-226
FD command, 136-137, 142
female volcing, 131
file management
Clcan Up option, 17
COPY command, 228-229
DELETE command, 230-231
Empty Trash option, 17
ITLENOTE command, 230
JOIN rommand, 231
PHUITFCT command, 231
KZ!waME command, 229
TLC Logo programming language
DIR command, 153-154
ERA command, 154-155
LOAD command, 153
SAVE command, 153
FILENOTE command, 230
files
searching for text, 243
transferring from one window to anothey 22
finding the right color, 114-117
FIRST command, 157-158
floating-point numbers, 173
flood filling 2 solid shape, 94.96
fonts, 23
FOR command, 150
FOR..NEXT command, 150
FOR..NEXT loop, 49-53
boxes within boxes, 89
LINE cotmmand, 81
foreground color, 86
format specifier, 175
formauing
disks, 17, 226
FORMAT command, 226
Format option of Nolepad menu, 24
aumbers, 67-70
PRINT USING cuommand, 6769
TAB function, 70
FPUT command, 158
frequency setting for sound generation, 120
front gadget, 20, 27
function keys, 11-12
on Texicralt word-processing program, 2i8

G

gamx software for the Amigz, 261
A Mind Forever Voyaging, 265
Archon, 262
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Arcticfox, 263
Deluxe Video Construction Set, 262
Enchanter, 265
interactive fiction, 263264
Onc-0n-One, 262
Planctfall, 265
Return to Artlantis, 263
Seven Cities of Gald, 262
Skyfox, 262
Suspect, 265
Wishbringer, 264
Zork scries, 264

Genlock Interface, 268

' GET command, 101

g¢ts function, 176
getting a disk directory, 18, 214-216
GOSUB command, 48-49
GOTO command, 32-33, 48
Graphicraft software package, 259-260
graphics capabilities of Amiga, 2, 9
Hoi-Graphics Hoda error message, 148
animaiion, 93.94, 102-103, 106
AREA contnond, 92.94
ARGAFILL cotamand, 92.94
ar
Bear Face prograrm, 95.90
finding the right ¢’ .., ,17-117
keyboard, 112115
MOUSE coromand, 103-106
Superbeat program, 102-103
Dlitter, 186-189
boxes, 86-87
CIRCLE command, 9092, 197
colors, 21, 82
sctting foreground and background colors, og
cubes, 84.85
Digitizer, The, 268
displaying a waveform, 127-128
Genlock Interface, 268
LINE comnand, B0-82, 85-87, 105, 107
bar graphs, 88
line graphs, 83.84
MOUSE comnand, 104-106, 111
PAINT command, 91-92, 94.96
PATTERN command, 97-100, 108-110
pixels, 79-80
Redraw option, 18
saving a graphics image in an array, 101-102
slowing down program execution speed, 101
sprites, 182
sunbursts, 85
tustle graphics, 136
grid, 83
GS command, 148

3

handicapped persons

usc of Amiga, 133.134
hard disks, 267

backing up. 268

Tdisk, 267
Harmony software package, 261
HATCH command, 148

HD command, 138
heading characteristic of T1.G Logo programming language, 138
HEILP command, 153
hexadedimal numbering system, 96
hierarchical directories, 214-216, 219
high-limit random nunber, 43
high-resolution graphics of Amiga, 2, 18, 79
Amiga monltor, 9
calors, 21
hooking up Amiga conponents, 8-10
host compuler, 250
housckeeping utilities
Clean Up option, 17
Empty Trash option, 17
TLC Logo progray —ine language, 153-155
HOW( ) array, 13* 133 ' :
bunting for sumcthing . =nry, ;2. gg!
hyphen (-) range specification «.... et 26
IBM Personal Computer, 256, 268

icon, 14
draggiog, 15-16
drawer, 18, 21
program file, 18
snoring, 20
tool, 18, 22
Trashcan, 18
1D command, 149
IF command, 239
ERROR suatement, 240
LEXISTS statenient, 240
FAIL statement, 240
WARN stateruent, 239
IF .} ENDIF statemnent, 241.242
TE..GOTO command, $5
IETHEN command, 56
IF.THEN GOTO command, 56
IFFALSE command, 165
IFTRUE command, 165
incrcnsing the sive of 2 window, 2()
indentation, 46
infinite loop, 33, 48
inflection, 129-131
INFO command. 223
Info option, 17
Initialize option, 17
INK command, 140, 147
input and oOutput commands, 65
C propramming, Ianguage
pointf, 174
scanf, 174
INKEY?, 62-6G3, 113
INPUT, 60-61
UNE INPUT., 62
LOAD, 77
MERGE, 77-78
READ and DATA, 64
REPLACE, 77
SAVE, 77
input and output dovices
disk drive, 13
heyboard, 1113, 112-114

mousc, 13-15, 103-106
INSTALL command, 227
INSTR function, 47
INT function, 40, 159-160
int varables, 37, 172-173
Interpreted programming languages, 167-168
ISEMPTY comunand, 163-164
italic type, 23

J

JOIN command, 231

K

Key Repeat Delay, 25
keayboard
ALT key, 13
Amiga key, 13
BACKSPACE key, 13, 74-75
CAPS LOCK key, 12
CTRL key, 13
cursor-movement keys, 12
ENTER kcy, 13
function keys, 11-12
musical keyboards, 260
numeric keypad, 11, 112-114
repeating key function, 25
storing, 8
usc as a graphics input device, 112-115
kaywords, 140-142
DFLAY, 151
FOR, 156
HELP, 153
PRINT, 152
PT, 152-153
RC, 151
REPEAT, 149-150
RI, 151
Kickstan disk, 7, 14, 214
ROM Keryed Manual, 211-212

L

L command, 143
LAB command, 238
LAST command, 157-158
Last Error option, 18
lattice C, 176-178
Leaming Company, The, 135
learning to program, 2, also see Amiga BASIC
practice session, 52, 53
programming language alternatives, 266
TLC Logo programming language, 135-136
writing decision-making programs, 55, 160-161
LEFT$ command, 4647
LEN function, 44
LENGTH comnmand, 156-157
LET command, 71
Vibrary functions of C programming language, 170, 174
LINE command, 80-88, 105, 107
bar graphs, 88
line graphs, 83, 84
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line numbers in programn files, 32
Lines Window, 21 X
LISP programming language, 266
LIST commarnd, 76, 220, 221
List window, 29, 74-75
LOAD command, 77, 153
LOCATE conwuand, 53, 6667
LOG function, 41
logical operators, 56

AND, 56

EQV, 58

OR, 56-58

XOR, 58
Logo, see TLC Logo programming language
loops, 33, 48

& POR.NEXT, 49-53, 81, 89

nested, 50-52
LWOYWER command, 155
LPUT command, 158
LT command, 136-147, 142

M

main( ) function, 172
MAKE command, 156-157
MAKEDIR command, 221
male voicing, 131
Mandelbrot Explorer program, 189-197
rantissas, 37
mathematical operations
Amiga BASIC, 38
ABS function, 40
ATN function, 41
COS function, 41
EXP function, 41
INT function, 40
LOG function, 41
MOD function, 39
opcrators, 38-39
RND function, 4243
SGN function, 40
SIN function, 41
SQR function, 3%
TAN function, 41
C language, 176
TLC Logo
INT function, 159-160
NEG function, 159
PI function, 160
REM function, 160
RN function, 160
SQRT function, 160
MAX command, 162 s
Maximillian software package, 258
MaxiWord software package, 258
MEMBER command, 163
memory avzilable, 27
expanding merory, 268
menu bar, 16
in Amiga BASIC, 2$-30
MERGE command, 77-78
microprocessor, 2,
MIDI interface, 260, 268
MIN command, 162, 163
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minus sign (-) opcrator, 38
MINUSP command, 163
MOD function, 39
modem, 25, 249-250, also sec telicommunications
abuscs, 255-256
monitor, see video monitor
mouse, 7, 13-15, alsv see cursor movement
drag bar, 19
Mandelbrot Explorer program, 189-197
MOQOUSE command, 103
Morse Function, 198-200
Morise Sprite program, 202-205
Mouscpad accessory, 9
sgeed. 22 -
== In g.arhi~s generation, 103-106
Mousc 4 *inn prugram, 198-200
Mousc Sprite pic, m, 202-205
moving the cursor, fee cursor movement
MS-DOS operating system, 213
Muldple Choice, The, 254
multiple tuttles, 148
multiplication, 38, 176
multhtasking, 21
simultaneous generation of sound with other tasks, 123, 132
use of C programming language, 169
Muslc Construction Set software package, 260
music capabilitics of Amiga, 2, 119
chords, 126
Commodore computer keyboard, 124
DATA command, 122-123
Harmony software package, 261
MIDI interface, 260, 268
musical keyboards, 260
pitch, 122-124
stereo sound, 123
usc of arrays, 124-126
waveform, 126-129
Musicraft program, 124

N

N command, 143
NEG function, 159
negative numbcr-to-positive number conversion, 40
negative sign (-) print formatting character, 68
nested loops, 50-52
New project option of Notepad menu, 23
New Screens program, 200-202
NEWCLI command, 233-234
Hon-Graphics Hode error message, 148
Notepad tool, 22
Edit options, 23
Font options, 23
Formuat options, 24
Projcct options, 23
Sryvle options, 23
NTH command, 158
NTSC monitor, 9
null siring, 63
nurobers in Amiga BASIC, 36-37
alignment, 69
base 10, 96
basc 16, 96
base 2, 96

converting 2 number into an ASCII string, 45
converting negative numbers to positive, 40
formatting, 67-70

- random numbers, 42-43, 53, 87

numeric keypad, 11

use as a graphics input device, 112:115

[\

object code, 169
objects of TLC Logo, 156-158
ON ERROR GOTO command, 59-60
ON..GOSUB command, 59
ON..GOTO comumand, 59
One-on-One software package, 262
Open option, 17
Open project option of Notepad meny, 23
opening 2 window, 233
operating spced of Amiga, 106
slowing down, 101
operators, 38-39
logical, 56-58
COFTION BASE command, 73
OR logical operator, 56-58
Out of Uorkspace error message, 121
Output window, 29-30
owner's manuzl of Amigz, 5

P

PAINT ~ourmand, 91-92, 94-95
art generation, 95-96
PALETTE command, 85, 103, 114-116
PAPER commaand, 147
Pascal programming language, 266
Paste cdit option of Notepad menu, 23
PASTE option for block manipulation, 75
PATTERN command, 97-100, 108-110
pen state characteristic of TLC Logo programming language, 138-
139
percentage sign (%) variable type indicator, 37
phonetics, 129
TRANSLATES$ conmand, 130
Pl function, 160
picture generation, see graphics capabilities of Arniga, ant
pitch, 122-124
in speech generation programs, 131
pixcls, 79-80
bar graplhs, 88
determining the color of an individual pixel, 86
flood (illing a solid shape, 95-96
plain type, 23
Planctfall sofiware package, 265
plus sign (+)
as 2 print formartting character, 68
use 25 2 mathematical opcaator, 38
use In connecting strings, 44
POINT command, 86
pointing
Edit Pointer function, 26
mouse, 13-15
polygon graphic generation, 9293
PATTERN command, 97-100, 108-110

INDEX
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using the mousc, 110-112
POS comoniand, 144
pound sign (¥) character,
as a print formatting character, 6768
as a varlable type indicator, 37
Preferences tool, 27
Baud Rate, 25
Cl1l, 26
date and time functions, 24-25, 222-223
Display Centering, 26
Double-Click Delzy, 25
Edit Pointer, 26
Kcy Repeat Delay, 25
Key Repeat Speed, 25
Mouse Speed, 25
Printers, 26
Text Size, 25
Workbench Colors, 26
primitives, 141
Print As project option of Notcpad menu, 23
PKINT command, 152
Frint »oject option of Notepad menu, 23
printf command, 173-174
printing
con’ixures Amiga for your printer, 26
LOCa' & command, 6667
PRINT command, 34, 6566
PRINT USING command, 67, 70
asterisk (*) character, 69°
comma (,) character, 69
dollar sign (§) character, 69
negative sign (-) character, 68
plus sign (+) character, G3
pound sign (#) cbaracter, 67-68
STRINGS function, 4546
TAB function, 70
usc of question mark (?) claracter, 66
PRINTNL comunand, 152
PRINTSE commnand, 152
program filc icon, 18
programming the Amiga, 2, also see Amiga BASIC
arrays, 71
antificial intelligence programming, 135
complicd languages, 167-169
decision-making programs, 55, 160-161
cditing a program, 74-76
graphics, 79
information resources, 211-212, 269
interpreted languages, 167-168
line numbers, 32
practice session, 52-53
public dumain programs, 250
row and column numbers, 6667
slowing down program exccution speed, 101
stopping execution of 2 program, 33
TLC Logo programming language, 135-136
use of Amiga by children, 135-136
programs for the Amiga
A Mind Forcver Voyaging, 265
Acgis Draw, 260
Archon, 262
Arcticfox, 263
Deluxe Video Construction Set, 262
Enable, 258
Enchanter, 265

Graphicraft, 259-260

Harmony, 261

1BM PC cmulation, 256-257, 268
interactive fiction games, 264
Maximillian, 258

MaxiWord, 258

Music Construction Set, 2
Muslcraft, 124 .
Onec-on-One, 262

Planctfall, 265
progruuming language altcrnatives, 266-267
Rags (v Richcs, 257

Peturn tu Auantis, 263

Seven Citics of Gold, 262

o T 262 :

Suspewy, T

Textcraft, 246-24°

VIP, 258

Wishbringer, 264

Zork scries, 264
Project options of Notepad menu, 23

New, 23

Open, 23

Print, 23

Print As, 23

Quit, 23

Save, 23

Save As, 23
PROMPT command, 224
PROTECT cormrmand, status symbols, 231
protecting a disk from crasure, 13
protecting a file from erasure

starus symbols, 231
PT command, 152-153
public dornain programs, 250
pull-down ruenu, 16
PUT command, 102-103, 108
puts function, 176

Q

question mark (?) character

as a print character, 66

in TLC Logo programming language, 146-147
QUIET option of COPY command, 229
QUIET option of DELETE command, 250-231
QUIT command, 242-243
Quit project option of Notepad menu, 23

quotation marks (), as part of PRINT commard, 34

R

R command, 143

radius, 90

Rags to Riches program, 257

RAM mcmory, 183

random colors, 82

random numbers, 42, 53, 87
C language, 177
high-linuit, 43
seed, 42

random patierns, $9-100

random sound, 121-122
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random waveform, 127-129
RC command, 151
READ command, 63-64
rebooting the Amiga, 10, 227
Redraw option, 18
reducing the size of 2 wiadow, 20
RELABEL command, 227
REM funciion, 33, 160
RENAME command, 229
Rename option, 17
REPEAT comunand, 141, 149-150
REPLACE command, 77
Reset Colors, 26
RESTORE command, 6467 126
retricving data
using INKEY$ comnuand, 62, 1i.
using READ and DATA communds, 63-64
Return o Atlantis sofiware package, 263
RGB monltor, 9
RL command, 151
RN function, 160
RND function, 4243, 87
ROM mcmory, 183
root directories, 214-216, 219
row numbers, 66-67
RT command, 136-137, 142
RUN comtnand, 30

S

§ comunand, 143
«ample Amiga programs, 52-53
sound generation, 121.122
Save As project option of Notepad menu, 23
SAVE commuand, 77, 153
Save project option of Notepad menu, 23
SAY command, 130
voice changes, 131-133
scan{ command, 174
sclentific notation, 37
scratch pad, see Notepad tool
scrolling
pausing a scroll, 76
scroll acrows, 20
SEARCH command, 243
seed, 42
semicolon ;) character
as pant of PRINT coinmand, 34
in AmigaDQSs, 218
in TLC Logo programsming language, 146.147
scquenced commands, 233, 237-240, 242
servicing the Amigz, 11
senting foreground and background colors, §6
scring up the Amiga, 6-10
Scven Cities of Gold software package, 262
SGN function, 40
showing a disk directory, 18, 214216
shrinking 2 window, 20
Stmple Sprite program, 180-182
SIN function, 41
single-precision variables, 37
sizing gadget, 20
SKIP command, 238
Syfox software package, 262

slash (/) character
2s an opcrator, 38
in AmijgaDOS, 219
Lisc in C programming language, 172
slowing down program execution speed, 101
snoring icon, 20
soft bok, 10, 227
software avallable for the Amiga
A Mind forever Voyaging, 265
Acgis Draw, 260
Archon, 262
Arctidiox, 263
Detuxe Video Construction Set, 262
Enable, 258
Enchanter, 265
Graphicraft, 259-260
Harmony, 261
IBM PC emulation, 256-257, 268
interactive fiction games, 264
Maximillian, 258
MaxiWonl, 258
Music Construction Set, 260
Musicraft, 124
One-on-One, 262
Planeifail, 269
prograinming iaguage alternathes, 266-267
Rags to Richex, 257
Return to Atlants, 263
Scven Cides of Gola, 262
Skyfox, 262
Suspect, 265
Textcraft, 246-248
VIP, 258
Wishbringer, 264
Zork series, 264
soliware piracy, 255-256
software reset, 10, 227
solid shapes and panerns, 92.94
flood fitling, 94-96
PATTERN command, 97-100, 108-11¢
sound generation capabilities of Amiga, 2,
Amiga monitor, 9
Out of Workspace crror message, 12}
output and input ports, 119
SOUND command, 120
duration sctring, 121
frequency serting, 120
sample programs, 121.122
voice sciting, 121, 126
volume setting, 121, 123
waveform, 126-129
sicreo sound, 10, 119-120, 123
sound waves, see wavclorm
source code, 169
SPACES function, 46
speaking rate, 131
Special menu
Clean Up option, 17
Last Error option, 18
Redraw opiion, 18
speech generation cxpabilities of Amiga
interrupting spcech, 133
SAY command, 130
TRANSLATES conimand, 129-130
voice changes, 131-133
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speed of operation of Amiga, 106
slowing down, 101
sprites, 180-182
SQR function, 39
SQRT function, 160
SS command, 148
stawus symbols, 231
stereo sound capabilities of Amiga, 10, 119-120, 123
stopping exccution of 2 program, 33
storzge capaclty of 3 1/2-inch disk, 13
Disk Gauge, 20
increasing overall storage by adding hard disk, 267
sipchr function, 178

STR$ function, 45

strcat function, 178
sircmp function, 177
sy function, 178
strengths of Amiyga, 2
string variables, 43
coinbining, 44
1EN function, 44
null suring, 63
VAL function, 45
STRING$ function, 4546
strien fuaction, 177
strncat function, 178, 180
subdirectories, 214-216, 219
CD command, 221-222
MAKEDIR command, 221
subroutines, 418
Subseript out of Range error message, 73
subtraction, 38, 176
sunburst graphic generation, 85
surge protector, 6
Suspect software package, 265
SWAP comnmand, 71
Symphory sofrware, 256
system unit, 7

T-card, 268
T-disk, 267
T-modcm, 249
T-uape, 268
TAB function, 70
TAN Rinction, 41
telecommunications
1200 RS modem, 249
abuses, 255-256
baud rate, 25
bullctin board services, 250-253
host computer, 250
muxicry, 249-250
T-modem, 249
tclevision
use as Amiga monitor, 9
Tempcrature program, 171-175
text commands
ED, 234.236
searching for text, 243
TLC Logo
CH, 155-156
LOWER, 155

UPPER, 155
Text Size, 25
Texteraft word-processing program, 246-247
function keys, 248
The Source compuier database, 250, 253-254
tile shape characteristic of TLC logo programming language, 139
time and date functions
DATE, 222-223
timckeeping capability of Amiga, 22
TLC Logo progranming language, 2, 135
commands
ASK, 148
ALL 164
ANY, 164
B, 143
BF, 157
BK, 136137, 142
BL, 157
CH, 155-156
Cs, 144
DELAY, 151
DIR, 153-154
DOT, 145
E, 143
END, 141
£Q, 162
ERA, 154-155
F, 143
FACE, 144-145
FD, 136137, 142
FIRST, 157-158
FOR, 150
FPUT, 158
G5, 148
HATCH, 148
HD, 138
HELP, 153
D, 149
1FFALSE, 165
IFTRUE, 165
INK, 140, 147
ISEMPTY, 163-164
L 143
LAST, 157-158
LENGTH, 156-157 ) -
LOAD, 153
LOWER, 155
LPUT, 158
LT, 136-137, 142
MAKE, 156-157
MAX, 162
MEMBER, 163
MIN, 162-163
MINUSP, 163
N, 143
NIH, 158
PAPER, 147
PEN:DOWN, 139
PEN:ERASE, 13%
PEN.UP, 139
POS, 144
primitives, 141
PRINT, 152
PT, 152-153
R 143
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RC, 151 u
REPEAT, 141, 149-150
RI, 151 undcrline type, 23
RT, 136-137, 142 Undo edit option: of Notepad menu, 23
5, 143 UPPER command, 155
SAVE, 153 uppercase letters, 12

SHAFPEAIRPLANE, 139
SHAPE:ARROW, 139
SS, 148
TILE:HEART, 139
TILELINE, 139
™, 147-148
TO, 143
TS, 148
TURTLE:NIDE, 138
TURTLE:SHOW, 138
UPPER, 155
W, 143
ZEROP, 163
clements and objects, 156
INT function, 159-160
NEG function, 159
Pl function, 160
REM function, 160
RN function, 160
special symbols, 146-147
SQRT function, 160
e graphics, 136-137, 140, 142-143
characteristics of wrtle, 137-139
user-defined keywords, 140-142
variables, 141-142
TM command, 147-148
TC command, 143
w00l ico, *9
Clock tool, 22
Hotepad tool, 2224
Preferences tool, 24-27
transferring files from one window to another, 22
TRANSLATES command, 129-130
Trashcan icon, 15, 18
trigonometrc functions
C language, 176
TLC Logo, 160-161
Trumpcard, 268
TS command, 148
Turbo Pascal programniing language, 266
.. Turbo Tutor, 267
turtle graphics, 136-137, 142
characteristics of turtle, 137
heading. 138
pen state, 139
tile shape, 139
turtle shape, 139
visibility, 138
INK command, 140, 147
moving the tunile, 136-137, 142.145
multiple furtles, 148
TM command, 147-148
TYPE command, 224-225
typestyle, 23

in programs, 31, 155
user-defined keywords of TL.C Logo, 140-142

v

VAL function, 45
Ualues fnerror. Pleasa check agaln screen message, 59

. Ualues verIfled screen message, 59

“ariables, 35-36

arrays, 71-73

agwoct variable, 90-91

double-mecisinn, 37

floay, 173

in TLC Logo, 14) ¥.[2

int bype, 172

integer, 37

LET command, 71

single-precision, 37

string, 43-45, 63

SWAP command, 71

use in C programming language, 172-173
vidco monitor

Amiga monitor. 9

clearing the screen, 65

composite, $

icon, 14-16

mcasured in pixcls, 79

meny bar, 16

numbered rows and columns, 66-67

screen control commands of TLC Logo programming

language, 148

Text Size option, 25
videocasserte recarder

use with Amiga, 268
VIP sofiwarc package, 258
visibility characteristic of TLC Logo programming lainguage, 138
vocal quality, 131, 133
voice setting for sound generation, 121, 126
volume

in speech generation programs, 131
volime setting for sound generation, 121, 123

w

W command, 143
WAIT command, 244
WARN statement, 239
wavelorm
atering, 126-129
graphic representation of, 127-i28
random. 127-129
while command, 173-174
WHY command, 225
Window Maker program, 179
windows, 18
FENDCU command, 234
manipulating, 21

NEWCLI command, 233-234
parts, 19-20
Wishbringer software package, 264
word processing oo the Amiga, 245
MaxiWord, 258
Texteraft, 246-249
Workbench disk, 7, 15
Woodench menuy, 17
Close option, 17
Discard opticn, 17
Duplicate option, 17
Info opttun, 17
Open oprion, 17
Re..ori2 option, 17
Wort" =nch winrow, 18, 213
bacs , .t 20,57
close gadgey, .~
disk gauge, 20
disk icon, 18
drag bar, 19
drawer icon, 18, 21
crror trapping, 225-226
front gadget, 20, 27
parts of the window, 19-20
program file jcon, 18
scroll arrows, 20
sizing gadget, 20
tool icon, 18
Clock 1o00l, 22 .
Notepad tool, 22-24
Preferences tool, 24-27
transferring files, 22
Trashcan icon, 15, 18
write-protecting a disk, 13

X, Y, 2

X-Y coordinates, 80

X-Y coordinates, 79 also see graphics capabilities of Amiga

XOR logical operator, 58
ZEROP command, 163
Zork scries software, 264
Zs icon, 20



