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Preface

There was a period of time
when nobody but the most
talented and mathematically
trained people could program
a powerful computer like the
Amiga. All that changed with
the release of AMOS.

AMOS has been out for about
five years now, and in that
time it’s become a standard
way for most normal human
beings to program their Amiga
in ways previously out of their
grasp. AMOS is loosely based
on the old BASIC programming
language, but AMOS is
carefully slanted towards the
use of graphics and sound to
make the best use of your
Amiga.

You may have used a BASIC
program before and not stuck
at it because it was too
difficult to get gratifying
results. You won’t have that
problem with AMOS. You
might have tried to learn a
BASIC program before but
given up because it was too
complex. AMOS is simple.
Don’t think that you can never
program in BASIC, as if you're
too old or too young or too
stupid to take something like
this on. That’s rubbish! If you
can read or write or draw a
stick man you can program in
AMOS, and once you have the
basics down, you'll never
believe how easy the rest of it
comes flooding along. You
won’t believe the pleasure you
can get from programming,
solving problems and creating
your own software.
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The reasons I'm doing this book are twofold, threefold if you count
doing it for the money, which being a new father I have to consider.
That aside the motivation behind it is all too simple:

1. To instruct you in how to use AMOS as a moderate beginner.

2. To popularise the use of AMOS for things that you may not
think of using it for, ie for other things as well as games.

AMOS is a remarkably flexible and easy to use programming tool,
and like any kind of programming language it’s only with use that it
actually starts to make sense. You have to use the program before
you can get any idea of how it does what it does, and why you’d
| want to do it, whatever it might be. What kinds of programs would
| you like to own? Are the ones you can buy not really what you were
looking for? Well why not write your own software? Programming
isn’t about dry learning from books, it’s about experience, and with
a new programming language the quicker you get that experience
the better.

So this book is packed with examples for you to type in and try out.
There is one very good way to embed things into your memory, and
that is to do. Type in short programs and run them, debug them
and re-use them in your own programs. In the words of some really
smart old dead guy When you see, you know. When you do, you
understand. Fiendishly clever, these Chinese.

One important point [ would draw your attention to is that although
you can probably take to AMOS right off the bat, it's not going to
hurt you to have experience of AmigaBasic (or any other BASIC)
before you begin. Obviously if you have no idea about
programming or BASIC itself then it might be an idea to read an
excellent AmigaBasic guide book, or better still the brilliant
lllustrating Basic by Donald Alcock, before you embark upon AMOS.
It's not really my mission to teach you BASIC here, or the principles
of programming. Although as a by product, teaching you AMOS may
be just the thing you need to learn BASIC. (Take a deep breath and
read that last sentence again before you ignore it!)

Having said that, I've done my best to create a book that’s all things
to all men, but as usual this is quite difficult. The tutorials are
fairly lightweight at the start of each chapter, and much heavier at
the end, so each chapter builds up to a climax by which time you
should have an idea what I'm blathering on about. I've put in as
' much detail about what programming is, how it works and why you
should do it, as [ can. Frankly the rest is up to you, sunbeam.
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Tech Talk

The raw text for this book was written on a combination of Protext
5.5 on an Amiga 2000, Word 4 on an Apple Macintosh IIsi, Windows
Write on a Commodore LT286 laptop, and the Editor program on an
Atari Portfolio. I like to be able to write on a number of things, as
this keeps me fresh, and not only that but if [ use any of the
portables I can sit in the garden sunning myself while I work, like I
am at the moment!

The AMOS programs were saved as text from AMOS itself, and
pasted into my word processor at the time, so the code has not
been changed in any way from the time it was running perfectly on
AMOS. (If any typos creep in during the process of making the book,
[ blame Bruce but then again he’ll blame me so [ guess we'’re even!
Only kidding.)

The raw text was all converted using my old (but worth its weight
in gold) Readysoft A-Max Il Mac Emulator on the Amiga and then
saved to a Mac disk, and then transferred to Word 4 on the Mac llsi,
reformatted, spell checked and prettied up, and finally saved to
disk and sent to Bruce who did all the typesetting on his Mac.
(Phew.) The pictures were grabbed using a Datel Action Replay 11
inside my Amiga 2000, chopped over to Mac disk using the process
described above, and finally converted to Mac format by Bruce
using Adobe Photoshop 2.0.

The AMOS version used for this book was version 1.34, and if you
know what’s good for you you’ll use that version too! Although any
version of AMOS from Easy AMOS through to Amos Pro will do.

Notes to the 2nd Edition

This book has been extensively revised over the last year, partly
through personal investigation and partly through having to use
the program to do my various AMOS columns in the UK and USA. As
I said before, reading about the program is as nothing to actually
using it, and over the last year I've uncovered more undocumented
commands and tricks and incorporated them all in this new
revision of the book. As far as AMOS is concerned, AMOS
Professional still hasn’t really taken over as the leading AMOS
product. Bugs still dog the new version and although it has a lot of
features over classic AMOS, you still can’'t find professional users
who can hold up their hand and say they trust it fully. This
situation will change eventually, and hopefully by the time | come
around to revising this book again AMOS Pro Compiler will be out
and I'll have a more convincing argument for using the big brother
of classic AMOS. For the time being though the situation is that
classic AMOS is still the programming engine of choice.
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The original version of AMOS has actually been given away free
with both Amiga Format and CU Amiga magazines with CU also
giving away a copy of AMOS Compiler. AMOS can still be bought in
the shops, as can EASY AMOS, but mostly the latter is billed as a
tutorial and easy way into the AMOS programming family. I've
included more on AMOS Professional so you can see the sort of
power which it ofers you. Some commmentators say that AMOS Pro
is simply AMOS 1.34 with a fancy interface and a couple more
fetaures bolted on, but I can’t confirm or deny this. Certainly a lot
of the features in Pro are in 1.34 and the new version 1.35 of classic
AMOS, albeit undocumented. It doesn’t really matter which version
you use, you will still get a lot out of this book.

Many Thanks

Thanks are due to Bruce Smith for asking me to do this book and
for selling my first one so well, Stacey and Harriet (my wife and
daughter) for putting up with me writing another book and how
unbearable that makes me to live with. Also many thanks to
Europress Software for all their help in solving technical probliems,
giving out information and upgrades, and generally being into the
project from the start. Thanks also to Aaron Fothergill, Richard
Vanner, Peter Hickman and Sandra Sharkey for all their help on
technical matters and things which I didn’t know about, particularly
to Aaron for all the advice he contributes to my various columns.
Lastly, on a sombre note this book is dedicated to the memory of
the late Kevin Hall, ace writer, AMOS conference moderator on CIX,
and all round good egg who died young and for no reason at all.
Words really are far too inadequate. See you later, Kev.

Phil South, Somerset, April 1993



1:
Introduction
to AMOS

If you bought your Amiga
wanting to create your own
programs rather than just
enjoying other people’s
creations, it must be very
frustrating for you to discover
how hard it is to create
something on a modern
computer. You are in luck,
however, because in the 1990s
AMOS has taken away all that
difficult learning from vyou,
and given you an easy method
of «creating slick and
professional looking and
sounding programs in very
little time. You can load in
sounds and graphics and have
them all at your disposal
through simple BASIC
language commands, enabling
you to create not just game
programs, but also utilities,
applications and even
operating systems, of a kind.
All kinds of games and
programs can be made and
compiled into machine code
for placing in the Public
Domain or selling to the
world, and all for very little
outlay. Your biggest asset is
the one between your ears.

AMOS has been a long time in
the making, and although now
it’s the engine of choice for
anyone wishing to develop a
program without the need for
machine code or C, it's taken a
while to get to that stage.
Although it began life on the
Atari ST, it’s found a home on
the Amiga, being the more
powerful computer. Ever since
the creator of AMQS, Francois
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Lionet, first began to create AMOS, he fell in love with the Amiga’s
beautiful graphics and sound, and he’s been very loyal to the
machine ever since.

AMOS Genesis

Francois was working as a veterinary surgeon in his native France,
and programming on his Atari ST in his spare time, when he came
up with the forerunner of AMOS, an ST program called STOS.

The program grew out of a need for an easy way of creating games
on the ST, the earliest 16 bit mass market computer. The ST had
good graphics, tolerable sound, and was streets ahead of the
competition. (The Amiga wasn’t really around much yet, I hasten to
add.) But programming it meant either tapping in code in the form
of assembly language, or C, and compiling it. This was a very
specialised job, and not really possible for beginners to computers
to learn easily. BASIC was easy to learn, but lacked any real punch
in the sound and graphics department, which was what was needed
for games on a 16 bit computer. So Francois set himself the task of
trying to write a version of BASIC which had all the power of
machine code but in a simple to use language.

The first lines of code were written in December 1986, and the
French version of STOS was released to an unsuspecting French
public on November of 1987. They were so unsuspecting in fact
that in Francois’ own words it was a "Total flop, we only had around
50 sales!”

In the Spring of 1988 however a chance contact with Europress
(then Mandarin) Software’s Richard Vanner secured a deal for the
UK release of STOS. A lot more work was done on the program to
make it faster and more attractive, and in the Autumn of 1988 the
program was released with all the hype and coverage usually
reserved for a game program.

The program was an almost immediate success, and prompted the
creation of the STOS Compiler in February 1989 to fill the need for
still more speed and power. Once a program had been written in
STOS, it could then be compiled into fast machine code, making any
program you wrote in STOS as fast and as powerful as if you’'d
coded it from scratch.

STOS gained a lot of followers all over Europe, and envious glances
from the new Amiga camp. The Amiga was a newer computer, had
more powerful features but had no such easy way of getting to all
its important little places like its superb stereo sound and 4096
colour graphics. This was soon to change forever.
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After STOS

The original STOS program was crude by modern standards, it had
line numbers (like all old fashioned BASICs) and all the direct mode
commands were entered without a line number on the same screen.
Modern compilers and interpreters had a lot more going for them in
the interface stakes, and this was something that had to be
addressed if STOS was going to move on in any way.

Francois knew there had to be a next step, and it wasn't long before
it happened. “The ST version was over” he told me. “The Amiga is
rising in popularity all over the World, so | thought it was time to
program the Amiga version of STOS. As soon as | discovered the
Amiga, I realised that AMOS, as the Amiga version of STOS would be
called, would have to be totally re-written to make use of the
enormous power of the Amiga. I also wanted to make AMOS a more
modern computer language, without line numbers and with a good
editor.”

Programming on the new version started in April 1989, then
stopped again abruptly in March 1990 when Francois was called up
by the French Army for his National Service. AMOS was nowhere
near finished, and so he took his Amiga and PC with him to Boot
Camp, and programmed in his room after hours. “I still managed to
work,"” he says, “but what a stress!”" In the end he had to move out
his computer equipment to a place near his mother’s house, and
this meant that in his time off he could work in peace and quite.
AMOS was duly finished after 14 months, and version 1.1 was
released in June 1990.

In September of that same year Francois upgraded the system
based on customer feedback, and version 1.21 was released into
the Public Domain. Upgrade disks were PD for convenience, and for
security reasons they updated the previous system rather than
being a new stand alone program. But the upgrades were free to all
users, and this was one of the great strengths of the system which
still prevails to this day.

But everyone was waiting for the AMOS Compiler. Some people are
on record as saying it couldn’t be done, and if it could be done it
wouldn’t be very good. But as usual Francois proved them wrong
and in September 1990 he began work on this mammoth task. Not
only must the compiler compile AMOS programs into machine code,
but the resultant code had to be runable from the CLI, the
Workbench or from within AMOS. The program was to have a front
end, for ease of use, or just a plain CLI runable version for
codeheads who can’t relate to front ends! In between starting the
compiler project and finishing it, Francois also made substantial
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upgrades and fixes to the system in version 1.23, released in
December 1990, and in March 1991 released a French version of
AMOS, and finished his National Service (with a big sigh of relief).

Suitably recovered from his stint in the military, Francois put the
finishing touches to AMOS Compiler and made a new version of
AMOS to support it, version 1.3, which were both released
eventually in June 1991.

Meanwhile working away in seclusion Voodoo Software were at
work on a secret project for AMOS, which emerged as AMOS 3D in
July 1991. This was a bolt on extension to the language which
enabled users to create 3D vector graphics objects and animate
them at speed within AMOS programs. The program is the first such
commercial product on the market, soon followed by a few more
limited imitators, both PD and commercial programs. At the same
time AMOS 3D was knocking them dead, work began on Easy AMOS,
a beginners product aimed at first time programmers and children.
The project seemed like a doddle at first but actually took over 8
months to complete.

Easy AMOS was finally complete in February 1992, and as well as
this a newer version of AMOS was released, version 1.34, and a new
version of the compiler too. Easy AMOS was released in April 1992,
and was followed in May by the long awaited release of AMOS in
German.

Despite being five years old, AMOS continues to go from strength to
strength, and as the program develops and changes, so too do the
uses and possibilities for the program in the future.

The Future

AMOS Professional, has been out since late 1992 and is gradually
gaining ground, although initial bug lists ran to several pages of A4.
The AMOS Pro Compiler arrived just after the completion of this
second edition, and so no details are extant of how effective this is.
The original AMOS compiler was not optimising so all the libraries
needed for all aspects of AMOS were included in every compiled
program, making the code bigger than it needed to be. A multiple
pass compiler by a third party has been rumoured for some time,
although at the time of going to press this still hadn’t emerged.
Whatever the immediate future of AMOS, you can bet that it’'s not
going away.



Basic
Principles

AMOS is a programming
language, but like most
languages it takes a little time
to learn it. You have to get to
know a little bit of the lingo at
a time, a bit like learning a
foreign language in the real
world. If you want to learn
French really well, go and
plonk yourself with a guide
book in the middle of Paris for
a month or three. You'll be
using the language all the
time, so you’'ll get really good
at it in a really short time.
You'll start by learning a few
phrases that you need all the
time, and add new words as
you go along as you need
them. Some of these will only
crop up from time to time, but
other words you'll need every
day, every time you need to
speak to anyone.

The same is true of learning a
computer language like AMOS.
Once you have a few phrases
(what we call keywords) down
pat, you’ll be able to venture
forth on your own. After that
you need to know the syntax.
In a spoken language the
syntax is the grammar, or how
the words are put together to
get the right effect. In
computer languages like
AMOS, the commands or
keywords must be used in the
right order and context to
work properly, or to have the
right effect. Once you have a
vocabulary of AMOS keywords
and a knowledge of the right
syntax in which to use those
words, you can build on the
keywords you know and use
them with confidence,
learning by experience.
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But the most important thing to know about is that learning AMOS
should be fun. Enjoy yourself, because this isn’t a test that you're
going to pass or fail. You're learning because you want to.

How AMOS Works

The whole point about AMOS is that it is an Extended BASIC. That is
to say if a normal BASIC was a 1964 Ford Cortina, a 1992 Porsche
would be an Extended BASIC. AMOS is just like a normal BASIC
except that it’'s been optimised in certain ways, tuned up to work
faster and do far more than any normal BASIC.

AMOS uses a few tricks to get the most power out of your Amiga.
Firstly sounds and graphics are stored in memory banks inside
your Amiga's memory. These are special areas of memory which
AMOS allocates to store these things, and calls them up from
memory when needed. This is a lot faster than loading graphics or
sounds from disk, as you can imagine. The main reason for doing
this is speed. Once you've loaded a screen into memory, for
example, you can flip it up onto the screen in less than a second,
rather than about four seconds from disk. Sounds too are stored in
memory, like music and sound effects. They can be used on
demand without loading from disk. And the beauty of this system
is that the sounds and graphics you load into the memory banks
are saved invisibly to disk with your program code, so when you
load and run a program you're getting a darn sight more than just
the raw text that makes up the program. All the saved memory
banks load into memory as well, so the program has a lot of hidden
allies waiting in the wings, supplying more power.

Another trick that AMOS uses, is the very fast optimised commands.
Optimised means that the command has been written so as to be as
fast as it can be. No AMOS command is running at less than peak
efficiency. This means that even a simple program runs much faster
than a program in a normal BASIC. Secondly AMOS has another
simpler computer language which can be used inside AMOS
programs, and this is AMAL. AMAL stands for AMOS Animation
Language which is a special set of animation and movement
routines which are not only automatically compiled before running,
they also operate simultaneously on a number of AMAL channels.
This is multitasking at its best, and AMOS is the first true
multitasking BASIC for the Amiga. (Note for tech heads: it
multitasks AMAL, but you can’t run AMOS as well as another
program in memaory.)

Because AMAL can take over the animation and movement of items
on the screen, as in a game for example where the sprites must all
move at once, the rest of the AMOS commands can be saved for
slower processes in the program, like loading screens or files,
turning sounds on and off, that kind of thing.
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So there are memory banks, optimised commands and AMAL, but at
the centre of AMOS there’s the editor and Direct Mode and these
two windows are where everything happens.

The Editor

When vyou first start the program you get presented with the editor
screen. Figure 2.1 shows you the initial state of the editor, with the
rows of buttons along the top of the screen. (The credits as
pictured here vanish when you press the mouse button.) The
program has disabled the Amiga’s normal windowing system,
Intuition, or at least the Workbench side of it, and so there are no
Amiga back and front gadgets on the window, neither are there any
menus along the title bar. (There’s no title bar in fact!) What you
have instead is a pair of rows of buttons along the top of the
screen.

Music extension V 1.94
Picture compactor V 1.2
Requester ¥ 1.41
Serial extension ¥V 1.2

Figure 2.1. AMOS Editor startup screen.

Press the right button and the titles of these buttons change, to the
rows in Figure 2.2. These are your basic AMOS editor commands.

sl S TR e
o owiad| Load Othrs v O0ers | Wov

§ L1  C-1 Text-33246 Chip-799856 Fast-1868752 Edit;

Figure 2.2. Alternate editor menu.
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AMOS Editor Commands

The commands are activated by a clever bit of button twiddling.
Click on one of the buttons and the command is activated. Press
and hold the right button, and click on a button, and the new
command (revealed by pressing the right button) will be activated.
For example, clicking on the button on the top left will run a
program, but holding down the right button and clicking on the
same button will load a program. You can also use the Shift key on
your keyboard to get the other menu up instead of using the right
button. Here's what all the commands do, starting from top left and
ending at bottom right:

Obviously this runs the current program. You can also press F1 to
achieve the same result. The program is first tested for any syntax
errors and then it is run, untii an error occurs that is. If you get an
error of any kind (see Appendix B for more details) then the
program will stop with an error message at the bottom of the
screen, giving you a fair idea of what went wrong and where.

Test

This command tests the program without running it. If you have
written any obvious syntax errors into your program, these can be
weeded out here. These will generally include any unintentional
mistakes like using an AMOS keyword as a variable name, like
A$=Load. If your variable is correctly named, it will always appear
in capitals, but if you’ve used a keyword by mistake, it will start
with a capital letter and the rest of the word will be lower case.

indent

Indents all the lines (like the lines within a loop) which are better
off indented in the program to show the program structure. This
just neatens up your program and makes it easier to read, rather
than affecting its function.

Blocks Menu

This takes you into the Blocks menu, replacing all the main menu
command buttons with new commands for marking, cutting and
pasting sections of your programs.

Search Menu

This takes you to the Search menu, where you can apply
search/replace type commands to your program.
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Run Other

This runs an accessory program, or another AMOS program in
memory. You can run as many AMOS programs as you have room
for in memory.

Overwrite

Hit this to change the text editing mode from Insert to Overwrite.
Insert means that all letters already on the screen will move to
accommodate any you type at the start. In overwrite the letters will
write over those already on the screen.

Fold/Unfold

Procedures can be folded to take up less space and show the true
structure of your program.

Line Insert

This inserts an extra blank line in your program if there’s
something you forgot to put in.

System Menu '
Now when you press the right mouse button (or Shift key) you are
looking at another menu, called the System Menu. Here is what you
can see on this menu:

Load

This brings up a requester for the loading of programs into memory
ready for running.

Save

This brings up the same requester for saving your freshly written
program from memory onto disk for safe-keeping.

Save As

If you already have the program on disk but want to save it as a
different name, you can do so like this.

Merge

This adds a program on disk into the current listing on screen at
the point you have placed the cursor. This is brilliant for bolting
together separate PROCs or even sections of other programs, to
make a whole functioning program.

Merge ASCII

This is the way you can load ASCII files, usually programs from
other forms of BASIC, for conversion to AMOS. If you've obtained an
AMOS program from a bulletin board, or a listing from a magazine,
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vou can load it in this way. This even means you can use another
sort of editor to create your program (if the AMOS editor isn’t to
your taste) and then load it into AMOS later as ASCII text!
Ac.New/Load

This clears the space reserved for Accessory programs and loads a
new one from the disk. It does this automatically, taking the first
program it finds with the .acc extension.

Load Others

This enables you to load a specific accessory program from disk,
selecting it from the usual requester.

New Others

This enables you to erase one or all of the acc programs you have
loaded from memory.

New

This blanks the memory of all AMOS code, meaning you can load in
a fresh program. This command also clears any memory banks you
have operating, so be sure you either save them out as .abk files or
save the main AMOS program and these with them.

Quit

This stops AMOS and sends you back to the Workbench.

Blocks Menu

Some of the buttons on the initial menu page will take you to
another set of buttons which do other things. Like the Blocks Menu
where you can mark blocks of code for cutting and pasting:

Block Start

This marks the beginning of the block. (You can also mark blocks
using the right mouse button.)

Block End

This similarly marks the end of the block. (Don’t forget the right
mouse button can be used instead! Nah, nobody’s memory is that
short.)

Block Cut

Once you've marked a block you can cut it out using this command.

Block Paste

Once you’'ve cut a block it sits there in the buffer until you want to
paste the code in the block somewhere else in the program. You
may not want to, but you can if you like.
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Block Move

This moves the marked block to the location of the cursor. So you'd
mark a block, move the cursor to where you want the code in the
marked block to move to, and then hit Block Move.

Block Store

This is what you'd call Copy in any other program. The block you've
marked is copied into memory and can be pasted in the current
program (or one of the other AMOS programs in memory) using the
Paste Block command.

Block Hide

This clears the block marks, in case you’ve highlighted the wrong
bit and want to start again.

Block Save

This saves off the marked section of code onto disk, so you can
borrow bits of code from other programs and assemble them all on
disk. Later you can use Merge to bring them all together as one
program.

Save ASCII

This is the way you generate ASCII code from your AMOS programs,
should you want to that is. AMOS code is not readable by anything
else but AMOS, but if you wanted to save off an AMOS program for
printing out or loading into a DTP program (like I have in this book
for example), you would highlight the code you want to save, and
save it as text using this command.

Block Print

This prints the currently selected block out to your printer, if you
have one! There is one keyboard command which you won't find on
a button and that’s Select All. This selects the whole program for
saving as ASCII text or for printing, and you do this by holding Ctrl-
A. Obviously if you Select All by pressing Ctrl-A and then print, you
can print out everything rather than just a small section.

Search Menu

Then finally we have the Search Menu, where all the search/replace
commands are:

Find
This searches from the cursor position down your file for a certain

word, which is handy if you write big programs and can’t remember
where you've left something.
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Find Next

This repeats the Find command using the same word you typed in
before using Find.

Find Top

Exactly the same as Find, but this time it starts from the top of your
file.

Replace

This works in concert with Find to replace the found word with the
correct word, of your choosing. You are asked if you want to
replace the word or not.

Replace All

Same as Replace, except it just changes all occurrences without
your consent. Use this with caution.

Low<>Up

This button changes the case sensitivity of your word search. Leave
it like it is and it will treat upper case letters like A differently from
lower case ones like a. If you click on this it toggles to say Low=Up,
which means that all cases are treated equal.

Open All

If you have folded all the PROCedures in your program, this will
open them all up again. Handy if you want to print out the whole
program and want to make sure you don’t get any stray closed
PROCs.

Close All

Same as above but this time all the PROCs in your program are
closed all at once, making the listings shorter and more
manageable, and also saving on memory.

Set Text B.

Stands for SET TEXT BUFFER, and this means the amount of room
you have in the editor for your programs. This is preset for you in
the config program, and this is handy if you need to expand the
amount of space you need for any reason.

Set Tab

This simply allows you to set the amount of spaces the Tab key will
move the cursor. Rather than tab all over the place to make your
listings interesting, why not use the Indent button?
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Make an effort to learn all the keyboard short-cuts for the various
menu items. To help you Table 2.1 contains a list of all the
keyboard short cuts in AMOS.

Menu Option Hotkey
General Run Fl
Test F2
Indent F3
Blocks Menu F4 (or Ctrl key)
Search Menu FS (or Alt key)
Run Other F6
Edit Other F1
QOverwrite F8
Fold/Unfold F9
Line Insert F10 (or Ctrl-)
System Menu Load Shift-F1
Save Shift-F2 i
Save As Shift-F3 |
Merge Shift-F4 i
Merge ASCII Shift-F§
Ac.New/Load Shift-F6
Load Others Shift-F7
New Others Shift-F8
New Shift-F9
Quit Shift-F10
Blocks Menu Block Start Ctrl-B (or Ctrl-F1)
Block End Ctrl-E (or Ctrl-F6)
Block Cut Ctrl-C (or Ctrl-F2)
Block Paste Ctl-P (or Ctrl-FT)
Block Move Ctrl-M (or Cirl-F3)

Table 2.1. AMOS Editor keyboard short-cuts.
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Menu Option Hot key

Blocks Menu Block Store Cirl-S (or Cizl-F'8)
Block Hide Ctl-H (or Ctrl-F4)
Block Save Cul-F9
Save ASCII Ctrl-F5
Block Print Ctl-F10
To select all Crl-A

Search Menu Find Ctrl-F (or Alt-T1)
Find Next Ctrl-N (or Alt-T'2)
Find Top Alt-F3
Replace Ctl-R (or Alt-F4)
Replace All Alt-F5
Low<>Up Alt-F6
Open All Alt-F7
Close All Alt-F8
Set Text B Alt-F9
Set Tab Ctrl-Tab (or Alt-F10)

Table 2.1 (continued). AMOS Editor keyboard short-cuts.

Using the Mouse

The mouse is used in the AMOS Editor for a number of tasks, much
like in a word processor. Use of the right mouse button in the
editor, for example.

When 1 first used AMOS [ had a problem with the file requester. I
couldn’t initially figure out how to look at another disk drive (or
assigned path or device) without waiting till the computer had read
the disk and then laboriously typing the name in by hand. But using
the right mouse button makes it a lot simpler.

If you click the right mouse button in an AMOS requester, you get a
list of current devices, drives, RAM: etc. Just click on the one you
want and bob is very much your uncle. Simple really, but 1 never
saw this in the manual. [ just don’t read the things, a by product of
being a computer writer and not believing that a manual could tell
me anything useful. What a cynic! I really should read manuals
more you know because, unlike so many others, the AMOS manual
is very good, and although it may take a while and a bit of delving
to find what you’'re looking for, the information is in there
somewhere if you look for it.
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Anyway in order to bring up the drive and device selections you
must press the right button. Then once you've selected your disk
and directory, simply click on the SetDir button, and this directory
will pop up every time. It’s so simple even Ralph my pet mouse
could do it. Okay, so his paws are a bit too small to move the Amiga
mouse, but 1 was only joking and you get the gist.

The second way of using the right button is for selecting text in the
program, as I've said just a short while ago in the bit about Blocks.
In a normal word processor or text editor, you can use the left
mouse button to stroke a highlight around the text you want to
mark, and cut, paste and copy it around the current and other
documents. In AMOS the right button performs this function. Try it.
Load a program, then put the pointer on the first character of the
listing. Press the right button and move the mouse down. Brilliant
eh? Now you can cut and paste this section, even save it off as
ASCII text using the Block Menu’s ASCII Save option.

Direct Mode

As well as the main editor, there is a separate screen for direct
mode. In a normal BASIC editor with line numbers, any line which is
not started with a line number is deemed not part of the program,
and so is executed immediately. All manner of things can be done
like this, from testing out lines you're not sure will work, to loading
and saving programs.

In AMOS these direct mode commands are tapped into a sort of
modified Command Line Interface. You can list the contents of
disks, load screens, and even load and save .abk files into memory
banks. ABK Files are a special memory bank format used by AMOS,
and if you have a file ending with .abk, then it’s an AMOS memory
bank. To load them in in direct mode you simply say:

Load "whatever it is.abk”

and the file will hop into AMOS in the correct memory bank for
whatever the information is. It finds its own way you don't have to
tell it where to go!

A memory bank is where AMOS stores all its sprite, screen and
sound information. You can even use a memory bank as a
temporary workspace to store information until you need it.

There are 15 memory banks, and they’re laid out as in Table 2.2.
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Memory Bank Contents

Sprites
Icons
Music
Amal
* data
* data
* data
* data
* data
* data
* data
* data
* data
* data
* data
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Table 2.2. AMOS’s 15 memory banks.

The first four banks always have those sorts of data in them,
number 1 always being for moving screen objects or sprites;
number 2 always being for blocks of graphic data for background,
or what they call icons in AMOS; number 3 is always music (.abk
versions of tracker files); and finally number 4 is always reserved
for AMAL files. All the other banks can be used for samples,
compressed screens, and any other type of data you want to store
in your AMOS program. When you save the AMOS file, then all these
banks of data are saved with it. You can of course also save the
banks on their own as .abk files, if you want to use the same files
for other programs. You can also steal other people’s .abk files this
way!

Compressing Graphics

You may wonder why a lot of the graphics you see in AMOS
programs aren’t accessible from disk. Sometimes you will run an
AMOS program and you’ll get a screen of graphics which you can’t
find as a file on the disk. The reason is that these graphics are
compressed or packed into a memory bank, taking up less room
and being accessible instantly rather than loading from disk.

To compress screens you use the Spack (or Screen Pack) command,
and what it does is compress IFF screens (or portions of screens)
into banks of memory. Once in a bank of memory, the screens are
saved with the program and can be unpacked onto the screen with
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the Unpack command. Here is an excellent example of how to |
Unpack a series of packed screens (quick fanfare for your first
AMOS program): |

Close Editor

Hide On j
Music 1

A=4

Repeat

Unpack A To 0O

If A=4 Then Wait 400

If A>4 and A<13 Then Wait 250
If A=13 Then Wait 300

Fade 3

Wait 30

Inc A

If A=14 Then A=4

Until Mouse Key=1

End

To get the screens into a memory bank you need to write a small
AMOS program to pack the screens into a bank, like so:
F$=Fsel$("*","","Load a picture")
Load Iff F$,0
Spack 0 To 1

Print "The length of your new bank is "j;Length(1);"
bytes"

Wait Key
Screen Close O
Unpack 1 To O

Now if you go to direct mode and type Listbank you will get a
listing of the current graphics bank. Don’t worry about what all this
means for the time being, just type it in and save it. Notice how
AMOS knows that keywords should have a capital letter at the
beginning and be lower case otherwise, and that all variables are
changed to upper case, no matter how you type them in?
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Why should you use Spack and Unpack? Well, one of the most
memory intensive bits of code you can include in your programs is
a graphics screen, and although you can read and write IFF style
graphics, you can fit more in if you use compressed AMOS graphics.
That way you can approach the kind of graphics quality in
commercially produced software, as the only way they can fit a
huge game and graphics into memory is to crunch the graphics
down a lot.

Chapter 18 has more details about Spack, and information on ways
of saving and loading sections of a screen or even a brush. Brushes
load into the screen at the top left corner so to save a brush all you
have to do is set the Spack command to compact only the top left
square of the screen. Then once you've unpacked the graphic you
can plonk it anywhere on the screen. This could be a series of
mouth portions of someone’s face, where rather than redrawing the
whole head each time the character’'s mouth moves. You can just
unpack a new mouth and stamp it over the bottom of the head.

The Config Program

The Config.AMOS program allows you to alter the configuration of
your AMOS system, although you don’t have to do anything of the
sort to run your program. I've never really configured my system,
although you have to use this program tc add extensions to your
system. The one time I did make cosmetic changes to the system |
immediately reverted to the old system becuase the colours [ made
were too bright and horrible. So don’t mess with the configuration
unless you have to.

If you do have to, you must load and run the CONFIG.AMOS
program on your disk. This tells you what extensions (like TOME
and Compiler) you have loaded and generally sets the system up.
This is better described in the chapters concerning each extension,
but for now I'll just say that to run the config program, load it into
AMOS and click on run. You'll be prompted as to what you have to
do. You can also set the system colours and various other presets.
You don’t need any instruction to use the program. Basically if you
don’t know what a certain button does, don’t touch it.

AMOS Compiler and AMOS 3-D

we’ll go into these in more detail in Chapter 19 and 20, but for now
let me tell you about how these extensions work. An extension in
AMOS is a bit of code which is attached to the program to drive
certain new functions and commands. The compiler adds the ability
to compile an AMOS program in machine code. The resultant
program can be run like any other Amiga program, via the Shell or
the Workbench. Compiled programs will run on their own without
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any further interference from AMOS, so your AMOS program can be
thought of as the source code (the original uncompiled code) for
the finished program. Anyone using your compiled AMQOS program
will know you used AMOS, it won’t look shabby like some BASIC
programs, and it’'ll run fast and sweet time after time.

AMOS 3D is a different Morphy Richards of Pilchards altogether.
Once this extension is installed you can animate 3D objects in your
AMOS programs. The objects are created in a special Object
Modeller (called OM for short) and then the objects are loaded into
an AMOS program for use. The objects can be moved around over
IFF pictures, along with sprites and other types of graphics in
pretty much the same way as any other AMOS graphics and screen
objects.

Using compiler and 3D you can create literally any kind of program
you desire, from a utility to a 3D game simply, quickly and
professionally.

TOME

This is the Total AMOS Map Editor. It's designed for the creation of
large maps for games, where the backgrounds have to be made far
larger than the normal Amiga screen. TOME not only edits the
maps, but supplies you with the commands you need to move them
around within your AMOS programs. Like 3D, all programs with
TOME in them can be compiled. AMOS TOME series 4 also contains
some new animated background features, which means your maps
can be so exciting you have to go to the toilet every time you play
the games. AMOS TOME (along with other great AMOS programs and
extensions) is available from Shadow Software, 1 Lower Moor,
whiddon Valley, Barnstaple, North Devon, EX32 8NW, £29.99
(£24.99 to members of the AMOS club). Registered users of TOME
Series 3 can upgrade for £10.

So That’s AMOS

This is how AMOS works and what you need to know in order to get
the best out of it. All that remains for me now is to cover all the
fine detail, the bits in between the facts, so you can do some of
your own AMOSing. Turn the page and let’s get started.
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Program
Structures

So now you know how to use
the editor, the thing you will
want to do is start
programming, but hold on to
your need for gratification for
a minute. Before you start
programming you must figure
out what it is you want from
your program. Okay so what
you really want to do is mess
about with AMOS and find out
what it can do. That's fine, go
right ahead. Run through the
chapter on AMOS commands
and what they do, and see
what happens. You can test
out any command you like to
see what it really does, but
some commands don’t work
without a little bit of
preparation. For example, you
can’'t load a picture unless
you've got a picture on disk
ready to load! You may want
to load and run some music,
but you’ll have to have
prepared some music to load,
and so on and so forth.

Once you've toshed about with
AMOS and got it all out of
your system, you'll finally
come back to this book and
want to know how to do it all

properly.

Dem Bones, Dem Bones

The way your program is laid
out on the screen, what goes
where, is called the structure
of your program. AMOS
programs have a similar
structure to other types of
BASIC, and the worst thing
about trying to explain the
best way to lay out a program
is that there is no real best
way.
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You can write the program in one big lump, with lines of code
calling other lines of code back and forth, and this is what I would
call the linear approach. The other major way of doing it is by using
subprograms and procedures (Procs), where you have a main
program and this drives all the other parts of the program, which
can be added and subtracted without harming the structure too
much. This is what I'd call a more modular approach, and it is this
way that | think is the best. In fact as you work your way through
this book you’ll come across routines that can be included in your
programs, and if you follow the modular approach these will be a
lot easier to insert into your own programs.

Proc and Roll

Procedures are at the very heart of what makes AMOS so powerful
as a development programming language. In fact all well structured
versions of the BASIC language have a Procedure system of some
kind, and in this case AMOS is not exceptional. But if you've come
from a lesser BASIC to AMOS, you might not really know what
you're missing if you don’t use them.

Using Procs is easy. Imagine a Proc as a command you've added to
AMOS which does something you would like a programming
command to do. If every function a program does is a Proc, you can
write each segment of the program separately and test them one at
a time, then finally combine everything into one big program.
Instead of debugging the whole program you are ironing out any
glitches along the way, and so you don’t run into problems later on.

So before you can use a Proc, first you have to define it, and this
can be done anywhere in the program, using the:

Procedure <name>

command. This could be placed at the beginning or the end of the
program code, but it doesn’t matter as AMOS can find a Proc
definition as long as it’s there. If it’s not there AMOS will tell you so.
After the Proc is defined, it can be called, and you do this either
with:

Proc <name>

or just the name of the Proc. So as I said before the new Proc is
almost like a new AMOS command that you've written yourself, and
once defined you can use the Proc any time you like in the program
just like any other AMOS command, simply by typing in a line of
code.
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To demonstrate this principle take this very short demo program:

Proc OYEZ
Procedure OYEZ '
Print "Phil South! And why not?"

End Proc

The procedure in this case is a simple routine to print the “Phil
South! And why Not?” string in the Print command. Every time you
use Proc’s title, in this case OYEZ, in the program, you get the same
result as if you'’d typed the Print line inside the Proc. Most of the
time you’ll use the name of the Proc without typing the Proc part of
the call, like so:

OYEZ

Procedure OYEZ
Print "Phil South! And why not?"

End Proc

Of course the routine inside the Proc definition can be more than
just a single command, even a whote little program to itself if you
like, and this is the big idea. In a program you have a Proc for each
bit of the program which you then call from a main loop. For
example you could have a program like this:

MAIN:
CHECK_COLISION
MOVIT

SHOT

Goto MAIN

Procedure CHECK COLISION
Procedure MOVIT
Procedure SHOT



Mastering Amiga AMOS

which is an idea for a simple game program. As long as the Proc
defs are in the program somewhere, the Procs will work. They don’t
have to be in the actual flow of the program, inside a loop or
something. These are like DATA statements, which can be read
anywhere in the program by the READ command.

Looking at the Procs in the last example you may think I've
forgotten to include anything inside the Proc defs, but this is not
the case. The Procs have been folded. You see the real groovy thing
about Procs is you can fold them up into one single line to make
your listings more readable. (Folding is done using the Fold/Unfold
command in the AMOS command menu.) When you activate this
command it toggles the folding on and off for the procedure at the
point you've inserted your cursor. Toggling means you press it
once and it folds the Proc, press again and it unfolds it. When
you've folded the Proc, there is only a single line left, this is how
our simple example would look:

OYEZ

Procedure OYEZ

It works just the same as it did, but the trick is that you just don’t
have to look at all the annoying details.

Even better, there is a special Proc locking program called
Lock.AMOS on your AMOS disk, which locks the Procs in your
program meaning that anyone else who gets hold of the disk cannot
unfold your Procs and examine the code. Nice if you spend a lot of
time coming up with neatly coded Procs which you use in all your
own programs, and it means that prying eyes cannot steal your
code. Of course you can also compile the program to keep out code
stealers, but we’ll get to that later on. But let’s not be too paranoid.
If you think you’re such a good coder, how is anyone going to copy
your style? Be better, not just good.

Once you’ve finished a Proc you can even save it off on its own like
a separate program, like so:

SCREENSAVEPROC . AMOS

for a Proc called (for the sake of argument) ScreenSave, for instance.
You don’t have to save Procs with the same name as the Proc, but it
helps to identify them on the disk if you do.

So your routines for all the day to day business in your programs
like opening screens, loading .abk files and all that other mundane
stuff, can all be saved off to disk as folded and locked Procs. All
you do to build a program from these disconnected modules is to
Merge them with the current program.
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So every time you write a program, you start by creating a different
module for each stage of the program, and then just bolt them
together. It's a nice way to work as the job is neatly broken down
into manageable bits, and also you may have some very nice
routines you can reuse, just by reloading them!

What’s Up, Procs?

Procedures are one of the most important things to get to grips
with in AMOS, apart from AMAL that is. So it’s important you use
them properly. Remember to declare variables you want to share
with the rest of the program, or they will be local. Like so:

SNOUT=10 : SNOOT=15 : SNOUT$="Phil"
Procedure SNOUTY

Shared SNOUT, SNOOT, SNOUTS$

Print SNOUT, SNOOT, SNOUT$

End Proc

If you forget to do this you’'ll get an error.

When you develop a program you often use a different disk from
the final disk, and then have to alter the program to run from df0:
If the program can’t find any of the .abk files it needs, the program
won’t work and it sometimes takes ages to weed out all the problem
lines. To prevent this, always get into the habit of working from a
disk with the same name as the finished program disk, and put a:

Dir$="GameDiskName:"

at the start of each program. This automatically CDs to the disk in
question and means that all disk calls will go to this disk.

Going Loopy

AMOS has a number of looping structures which enable you to do
repetitive tasks (all programs involve repetitive tasks!) either over
and over until the end of time, or over and over until certain
conditions are satisfied. The looping structures I'm talking about
are While Wend, Repeat Until, and Do Loop

The first two are superficially similar, but the difference between
While Wend and Repeat Until is that While Wend repeats a section
of code while a condition is true. For example:

X=0
While X<10
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Inc X
Print X
Wend

Print "finished"

so while x is less than 10, the program runs. When the number x
reaches 10 or over, then the loop is terminated and the next line of
code is run, in this case finished is printed to the screen.

Repeat Until is the exact reverse of this, as this function waits until
the condition is true before it stops, like so:

X=0
Repeat
Inc X
Print X
Until X>10

So until x is greater than 10 the thing keeps going round.

There are other ways of getting loops, and some are unconditional,
which means they don’t test anything but they just keep going
round and round until the cows come home. Do Loop is one of
these, like a sort of close loop form of Goto. Do Loop is used if you
want a part of the program to go around and around forever. If you
want to leave a Do Loop, apart from using Control C to break out of
the program, you can insert an Exit command, like so:

X=0
Do

Inc X

Print X

If Mouse Key=1 Then Exit
Loop

This pops out of the loop if you hold down a mouse button. I prefer
the more elegant loops myself, as Do Loop is a bit crude, but it has
its uses.

Exit can also be made to test something itself, if you use Exit If. To
test a condition of a variable using Exit If you do it like this:

X=0
Do
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Inc X

Print X

Exit If X>10
Loop

Obviously these are very simple examples, and most of your
control statements will be more complex than this, but it gives you
an idea of the reasons why you would and wouldn’t use a certain
statement.

Various Variables

Some types of variable come into their own when you start using
Procs. The main things you’ll encounter are local and global
variables.

The main difference is that a local variable (variables in Procs are
local by default) is independent of the rest of the program, and only
comes into force when the program is running inside the Proc itself.
So inside the Proc A might be equal to 10, but outside the Proc it
equals nothing, nada, zilch. Plain zero.

A global variable can be set however, and this means that the
variable is equal to whatever it is set to all through the program,
inside a Proc and outside.

So a local variable is the default for variables in AMOS, where a
variable inside a Proc is independent from the rest of the program.
Like this example:

X=20 : Y=50

TRYIT

Print X,Y

Procedure TRYIT
Print X,Y

End Proc

So not only can variables used inside the Procs be different from
ones used outside the Procs but you can’t carry over any variables
into a Proc unless you make them global. So for example if you
define arrays with DIM, you must watch out if you're going to use
them in a Proc, especially if that Proc has been imported from some
other program. Make a habit of defining such things as global
variables if you think you may need to use them in Procs later.
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If you want to turn a list of variables into global variables then you
use the Global keyword to define the list. Like so:

X=20 : Y=50

Global X,Y

TRYIT

Print X,Y

Procedure TRYIT
Print X,Y

End Proc

Global variables can be accessed from anywhere inside the
program, even inside Procs.

If you want to access a list of variables global from inside a Proc,
you must define them with Shared. Like so:

X=20 : Y=50

TRYIT

Print X,Y

Procedure TRYIT
Shared X,Y
Print X,Y

End Proc

The Proc can now tap into the variables X and Y, and read and write
to them, whereas other Procs cannot.

Are You Def?

Another neat Proc trick is the use of parameter definitions. This is a
kind of reverse trick, where you pass a specific list of variables
complete with their contents to a Proc as you define it, like this:

Procedure NIT[A$,X,Y]

The variables are loaded directly from the main part of the
program, and the Proc can be called in two ways. Either you pass
another variable to the Proc which has a value you wish to pass to
the new variables in the Proc. Like this

N$="Phil" : A=45 : B=3
NIT[NS$,A,B]
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Or you can add the precise values you want to fill these variables:
NIT["Phil",45,3]

This is one of the best ways to pass values from a main chunk of
code directly to a Proc.

Daddy Pop

Just before we leave Procs for the moment, a quick word about Pop
Proc is in order. The only way you can exit a Proc without going all
the way through it to End Proc is by employing the Pop Proc
command. You'd use it as a part of a conditional branch command
like this:

PITIT
Print "Proc Popped"

Procedure PITIT

Input A$

If A$="yes" Then Pop Proc
Print "The Proc NOT Popped!"
End

End Proc

This program shows you how to Pop out of a Proc without going to
the end. The end of the Proc here is the end of the program. If you
type yes into the prompt, you pop out of the Proc and you get the
line Proc Popped printed to the screen. If you type no (or indeed
anything except yes, because this is a very crude program) then you
drop through the conditional branch and hit the line which prints
up Proc NOT Popped!, with that little exclamation mark just for
emphasis.

Cooking with AMAL

Another important part of program structure is AMAL. The thing of
it is, that games programmed in AMOS using AMAL are better than
those that don’t use it. The trade off here is that AMAL programs
are harder to get going, so for beginners I'd leave out the AMAL
until you've got a fult grasp of AMOS first.
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But once you do use AMAL there are two ways to put it in your
programs. The first and most frequently used method is to insert
an AMAL program into the AMOS program, a line at a time like this
example:

A%="line of AMAL"
A$=A%+"another line of AMAL"

Each line of the code adds the current line to the variable A$, and
then executes it as if it were one line. Another way of utilising
AMAL is to use the AMAL Editor program, which enables you to
write your AMAL programs as a number of channels and save them
in a block as a .abk file. After you've saved this to disk you can
reload it to an AMOS memory bank and access it invisibly from
within an AMOS program. The AMAL commands are saved with the
program and so they are invisible to the casual user, and faster
because they are accessed from memory rather than being loaded
inside a program or from disk.

This is all I'll say about AMAL for the time being. If you want to
know more you can find out all about AMAL in Chapters 12 and 13.

Music and Graphics

The thing which separates AMOS from all other BASIC interpreters
is the ability to play music and sound effects from a bank rather
than having to load a module of music and play it from disk. The
music can be created in any number of tracker programs like
Soundtracker, Noisetracker, MED, Game Music Creator or something
like that, and then either converted into an .abk file and read into a
memory bank or played in some other clever way, using a stream of
new utilities which are coming out almost daily.

Once a music module is in a memory bank it can be played at any
time in the program by typing in:

Music 1

which plays the first tune stored in the Music memory bank (bank 3
always). To stop the music you just add:

Music Off

to your program and the tune stops. This is a much more modern
way of treating music (and the same goes for graphics) in a
programming language, as a separate thing from the code which it
drives.
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Tracker modules can be loaded and played using:
Track Load "mod.<filename>",3
Track Play

which loads the tracker module into bank 3 and then plays it. If you
want the track to play more than once, you can add:

Track Loop On

which plays the track over and over until you type Track Stop in
Direct Mode or from the program.

The same goes for Graphics. Any IFF screens in your game can be
loaded and saved using banks rather than loading or saving the
files from disk. The files are always in memory in a specially
compressed format, until required, at which time they uncompress
and play or show on screen (whichever is appropriate).

Saving and loading banks can be done within a program at the start,
or to save time they can be loaded in direct mode and saved with
the program for instant access when the program is loaded again.

More Variable than Not

And finally you’ll need to know about the various types of variable.
We’'ve looked at shared and locals, but individual types, no. There
are a number of different types of variable and these fall into two
ready categories, alphanumeric and numeric. Alphanumeric are
always given a $ sign to denote the fact that they contain words or
letters, strings as they are called in the trade. Ordinary numeric
variables are simply letters or numbers. So:

A$="Bob's Bottom"
is a alphanumeric variable, and:
Z=3

is numeric. The variable names can be more meaningful, but be
careful you don’t give a variable name which is also a reserved
command name in AMQS, like ADD, COLOUR or MENU. AMOQOS is
fairly clever about this sort of thing, and will tell you that you've
made a mistake. The best way around this is to say the word and
write it down phonetically, like MUSIK instead of Music or FWEE for
Free. This come naturally after a while.

Other types of variable are to denote different kinds of variables
within those groups. Integers are variables with nothing attached, |
like Z in the example | gave a second ago. Integers are whole
numbers without any fractions, like 3 or 4, but not 3.142. Anything
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with a decimal point in it is a floating point number and you call
these real numbers. Integer maths works faster than floating point,
but floating point is more accurate. To denote that a variable is a
floating point number, you must append it with a hash symbol, or
#. Like so:

P#=3.1245
NUMBER#=45.62

This is a type of notation used with few other BASICs, so it’s worth
bearing this in mind if you intend typing in programs written in
another sort of BASIC.

The only other types of notation you have to know are for binary
and hexadecimal numbers, which are not variables as such but they
are used when assigning numbers (constants) to variables. These
types of numbers are written thus:

Binary 11111111
Hex SFF
Decimal 255

to distinguish them from normal types of numbers.

That’s pretty much all you need to know to get you going. Now we
begin the tortuous journey through AMOS, hoping to visit all its
important little places along the way.
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Graphics

Using AMOS you can combine
IFF graphics created with a
drawing package to produce
dazzling on-screen displays,
but there is another side to
AMOS, the ability to produce
graphics by programming
rather than drawing. We'll get
onto Sprites and Bobs and
Screens soon enough. For now
let us content ourselves with
looking at the drawing
routines in AMOS, plus some
very neat rainbow effects you
can get using a few tricks of
the graphics coprocessor, or
Copper as it is called.

Painting with Maths

Using a graphics package on
the Amiga is a very easy thing
to do, as you know. You
simply boot it up and draw
using the mouse. This is a
very convenient way of
producing the kind of
graphics you see in most
game programs, but what
about another kind of
computer graphics, where the
emphasis is on the computer
part of the phrase. Graphics
that are drawn by the
computer are born of the time
when the only kind of
computer graphics you could
get were characters on a sheet
of paper rolling out of a
teletype terminal. You could
imitate what you wanted to
depict using letters, and many
games were just a letter H
chasing an asterisk across the
screen. {And a lot of fun it was
too, I might add. At the time,
at least.)
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Then plotters came about, and you could not only type a page of
text on your regular printer, you could output flowing drawings
onto paper using various different coloured pens. The lines the
computer drew on the paper were smooth and curved, and these
lines were said to be plotted rather than bashed out line by line like
you would on a normal printer.

With the advent of computer terminals with video monitors, the
plotted graphics were drawn to the screen, but the word plotting
had stuck, and so the pixels on the screen took the place of the
pens on the paper, and computer graphics as we know it was born.
Things have moved on since then and graphics means something
different to what it did ten years ago, but you can still get some
very useful effects out of your screen by drawing rather than
painting.

Drawing on the Screen

Why would you want to draw on the screen using AMOS rather than
a mouse and a paint program? Well for embellishment of your
excellent AMOS programs, that’s why. Like this sort of thing:

Rem ** Snoutbox1.AMOS **

Rem
Curs Off : Flash Off : Cls O
Paper 0O

Box 0,0 To 319,100

Box 2,2 To 317,98

Locate ,4 : Centre "Title Box for AMOS programs”

Locate ,6 : Centre "by Phil South"

Locate ,12 : Centre " Snoutware (c)1992 "
This is a nice quick and easy way of creating a title for your
programs. It draws a couple of boxes, with a 2 pixel gap between
them, and it then positions a few lines of text, with the last line
overlapping the box at the bottom. You can simply type your
program name and your name into the Centre print strings, and

Robert is your uncle. | put a space on either end of the Snoutware
line, just to crop a bit of the box off at each end.

You can go further still with this kind of thing, like how about this:
Rem ** Snoutbox2.AMOS **
Rem
Curs Off : Flash Off : Cls O
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Paper 6

Ink 2 : Bar 0,0 To 319,100

Ink 6 : Bar 2,2 To 317,98

Locate ,4 : Centre "Title Box for AMOS programs”
Locate ,6 : Centre "by Phil South”

Locate ,10 : Pen 0 : Centre " Snoutware (c)1992 "

This time instead of using the box we’ve used a bar, with one bar
being smaller than the other to make a nice border. If you wanted
to get really flash, you could make it 3D like so:

Rem ** Snoutbox3.AMOS **

Rem
Curs Off : Flash Off : Cls O
Paper 7

Ink 2 : Bar 0,0 To 319,100

Ink 8 : Bar 2,2 To 319,100

Ink 7 : Bar 2,2 To 317,98

Locate ,4 : Centre "Title Box for AMOS programs"
Locate ,6 : Centre "by Phil South”

Locate ,10 : Pen 0 : Centre " Snoutware (c)1992 "

You just make one bar form the highlight on the top and left, and
another bar for the shadow bottom and right. Draw one bar from
0,0 to 319,100, then the next one over that from 2,2 down to
319,100. Finally the last one in a medium shade over both the
others leaving a two pixel gap all around the outside to show the
highlights and shadows. Simple bas relief effect, but it’s never done
Workbench 2.0 any harm! We'll come back to this effect in a minute.

Title Box

Figure 4.1. Snoutbox3.AMOS in action.
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You can also sprinkle patterns about, for example in another visit
to my introduction bar we can do this:

Rem ** Snoutbox4.AMOS **

Rem

Curs Off : Flash Off : Cls O

Paper 7

Ink 2 : Bar 0,0 To 319,100

Ink 8 : Bar 2,2 To 319,100

Set Pattern 5 : Ink 8,7 : Bar 2,2 To 317,98
Locate ,4 : Centre "Title Box for AMOS programs”
Locate ,6 : Centre "by Phil South"

Locate ,10 : Pen 0 : Centre " Snoutware (c)1992 "

and this is the most sophisticated version yet. In order to get the
patterns, you must have the MOUSE.ABK file loaded into a bank, as
this contains all the patterns. You'll find it in your AMOS_SYSTEM
drawer on the AMOS disk. Notice how | set the ink and paper
colours to suit the background that the pattern is going on. This
now looks very cool. If you wanted to edit the patterns at all, you
can do so in any sprite editor, like SpriteX for example.

To go beyond the preset patterns, you can use a pattern number
less than zero, and even have animating patterns! Try this one for
size:

Rem * Patternmania.AMOS *
Rem
Load "spritefile.abk"
Flash Off
Get Sprite Palette
Ink 15,0
Do
For N=1 To 22
Set Pattern -N
Wait Vbl
Bar 0,0 To 319,199
Next
Loop
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The spritefile.abk mentioned isn’t in your memory banks, you’'ll
have to load a file in direct mode to try this on. Anything except the
octopus.abk should do. Something from Sprite600 perhaps?
Anyway, once you've bashed the program in, run it, and you’ll see
the effect. Careful jiggling with the size of the sprites can give you
some very exotic and mesmerising moving patterns.

Pretty Polys

Plotting and line drawing are another thing entirely. You can use
plotting single pixels to do anything from starfields to fractals to
ray traced images, all you need are the algorithms. You can plot the
trajectory of a rocket or plot a graph depicting how many times
your girlfriend has stood you up. (It's painful to reflect on such
things I know.)

To do 3D bas relief effects you could simply draw a series of
coloured lines on the top and sides of a bar (filled box). You can do
similar tricks with filled polygons, using the Polygon and Polyline
commands, like so:

Rem * Polybox1.AMOS *

Rem

Curs Off : Flash Off : Cls O
Paper 7 : Ink 7

Polygon 0,20 To 20,0 To 299,0 To 319,20 To 319,80 To
299,100 To 20,100 To 0,80 To 0,20

Ink 2
Polyline 0,20 To 20,0 To 299,0 To 298,1 To 20,1 To 1,20
Ink 8

Polyline 319,20 To 319,80 To 299,100 To 20,100 To 21,99
To 299,99 To 318,80 To 318,20

Locate ,4 : Centre "Polygon Title for AMOS programs"
Locate ,6 : Centre "by Phil South”

Locate ,10 : Centre " Snoutware (c)1992 "

And this can be used for any and all combinations of the above.
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Polygon Title for AMOS programs

by Phil fouth

Snoutware (c)l1l992

I

Figure 4.2. Polybox1.AMOS.
Using patterns is good too:

|

Rem * Polybox2.AMOS *

i Rem
Curs Off : Flash Off : Cls O
Paper 7 : Ink 7,8 : Set Pattern 8

Polygon 0,20 To 20,0 To 299,0 To 319,20 To 319,80 To
299,100 To 20,100 To 0,80 To 0,20

Ink 2
Polyline 0,20 To 20,0 To 299,0 To 298,1 To 20,1 To 1,20
Ink 8

Polyline 319,20 To 319,80 To 299,100 To 20,100 To 21,99
To 299,99 To 318,80 To 318,20

| Locate ,4 : Centre "Pattern Polygon for AMOS programs"
Locate ,6 : Centre "by Phil South"”
Locate ,10 : Centre " Snoutware (c)1992 "

|
‘ giving you a range of ways to create more interesting text screens
‘ with the barest minimum of coding.

Warp-Factor 2

' On the subject of plotting single dots to the screen you can go mad
plotting fractals and such (although this is best done line by line as
we’ll tackle later on) but one of the most popular uses of single
points on a screen must be starfields. Starfields are the kind of
thing you see in Star Trek on the main viewer, when Captain Kirk
(or Pickard for that matter) says Put it on the main viewer... What
you usually see is the stars zipping past and some big alien ship
threatening the Enterprise. Well, we can’t do an alien ship (well we
could as a Bob I suppose) but what | can do very quickly is show
you the starfield.
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Rem * Starfield.AMOS *
Rem
Screen Open 0,320,200,16,Lowres
Curs Off : Flash Off
Cls O
Double Buffer
Hide
CX=Screen Width/2 : CY=Screen Height/2
Update Off
Autoback 0
STARS=20
Dim X(STARS),Y(STARS)
Dim X_STEP(STARS),Y_STEP(STARS)
Dim C(STARS)
For ST=0 To STARS
Gosub INIT STEP
PHASE=Rnd (CY) /16
X(ST)=PHASE*X_STEP(ST)
Y(ST)=PHASE*Y_STEP(ST)
C(ST)=Rnd(14) +1
Next ST
Do
Cls 0
For ST=0 To STARS
Gosub MOVE
Next ST

Screen Swap
Loop
End
INIT_STEP:
X_STEP(ST)=8-Rnd(16)
Y STEP(ST)=8-Rnd(16)
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Return

MOVE:
Add X(ST),X STEP(ST)
Add Y(ST),Y_STEP(ST)
X=X{(ST)
Add X,CX
Y=Y(ST)
Add Y,CY
If X<0 or X>Screen Width or Y<0 or Y>Screen Height
Gosub INIT_STEP
X(ST)=0
Y(ST)=0
End If
Plot X,Y,2
Return
Pretty isn’t it. I can sit and watch this one for hours. Of course you
can adjust the flow of stars to be affected by joystick input, which
gives a feeling of movement through space. All you have to do is
alter MOVE to accept input from the stick using the JOY command.
Then you pass this data to the algorithm in MOVE to shift the plot
points of the stars up or down depending on the direction. Or how

about doing a side view so the stars go by as if you're looking out
of a side window of a space ship?

Req the Place

Using the same principles as we did before in the title box you can
also create 3D Workbench 2 style requesters, with a bit of judicious
boxing and drawing, and one very clever procedure:

Rem * 3D Req.AMOS *

Rem

Default

Paper 0 : Pen 2 : Cls : Curs Off

REQ[" A 3D Requester",” Neat eh? ","Continue”,""]
Print "Please press S to Stop"

Z=0
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MAIN
Procedure MAIN
Shared Z
Do
K$=Upper$(Inkey$)

If K$="S" Then REQ["You S for Stop","Did
you?","Okay!","Cancel"]

If Mouse Key=2 Then REQ["You hit the Right Mouse
Button","Did you?","Yes","Cancel"]

If Z=1 Then REQ["Okay Quit, see if I
care","","So...","Long!"] : End

If Z=2 Then Z=0
Loop
End Proc
Procedure REQ[T1$,72%$,B1$,B2%]
Shared Z
Screen Open 7,640,60,4,Hires
Screen Display 7,130,110,,
Limit Mouse 215,110 To 350,155
Show
Flash Off
Paper 0 : Cls : Curs Off
Palette $0,%$444,$777,$FFF
Reserve Zone 2
If Len(T1$)>33 Then T1$=Left$(T1$,33)
If Len(T2%$)>33 Then T2$=Left$(T72%$,33)
If Len(B1$)>8 Then B1$=Left$(B1%$,8)
If Len(B2%$)>8 Then B2$=Left$(B2%,8)
Ink 1 : Bar 170,0 To 470,52
Ink 3 : Bar 171,1 To 470,59
Ink 2 : Bar 171,1 To 468,58
Ink O : Box 180,10 To 458,30
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Ink 3 : Draw 180,30 To 458,30
Ink 3 : Draw 458,30 To 458,10
If Len(B1$)>0
Ink 3 : Box 200,37 To 270,52
Ink 0 : Draw 200,52 To 270,52
Ink 0 : Draw 270,52 To 270,37
End If
If Len(B2%$)>0
Ink 3 : Box 360,37 To 430,52
Ink 0 : Draw 360,52 To 430,52
Ink 0 : Draw 430,52 To 430,37
End If
Ink 0,2
Text 184,19,T1$
Text 184,27,T2%
Text 204,47,B1%
Text 364,47,B2%
If Len(B1$)>0 Then Set Zone 1,200,37 To 270,52
If Len(B2%$)>0 Then Set Zone 2,360,37 To 430,52
Do
Z=Mouse Zone

If Z=1 and Mouse Key=1 Then Ink 0 : Box 200,37 To
270,52 : Ink 3 : Draw 200,52 To 270,52 : Ink 3 : Draw
270,52 To 270,37 : Bell 70 : Wait 10 : Screen Close 7 :
Limit Mouse : Pop Proc

If Z=2 and Mouse Key=1 Then Ink O : Box 360,37 To
430,52 : Ink 3 : Draw 360,52 To 430,52 : Ink 3 : Draw
430,52 To 430,37 : Bell 40 : Wait 10 : Screen Close 7 :
Limit Mouse : Pop Proc

Loop
End Proc

A great little hunk of code, and thanks to Chris Hurst for the
original idea. There you go, Chris, as promised you’re world
famous!
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There are many other uses of lines and boxes, but what do you do if
you want still more colour from your screen? You can laboriously
paste lines on the screen, or you can get technical and resort to the
graphics coprocessor, or Copper.

Over the Rainbow

Ever wondered how the experts construct those amazing rainbow
Copper patterns in their programs? Well, they are very clever, but
they didn’t get that way without a little help from AMOS. Now you
can be very clever too.

One of the most interesting pieces of software to come out of the
AMOS PD Library was the Rainbow Warrior program by Spadge (aka
my old mate Martyn Brown of Newsflash fame). This program lets
you construct and save rainbow Copper patterns for use in your
programs, and it uses mouse moves to let you draw them on screen.
After you've drawn the rainbow of your choice, you can then save it
to disk in a variety of useful formats, like AMOS program code, K-
Seka and Devpac assembly language, and raw code.

The program itself is written in AMOS, and it saves its AMOS code in
ASCII format. To use the code you must Merge ASCII. The code from
a sample output looks a lot like this:

Rem

Rem * Created with RAINBOW WARRIOR - Amos Copper Generator *
Rem * Yup, you can blame good ol' Spadge for this one... *
Rem

Set Rainbow 0,0, 280,"","",""
Rainbow 0,0, 0, 280

Colour Back 0

Restore RDATA

For C=0 To 279 : Read CVA : Rain(0,C)=CVA
Next C : View

RDATA:

Data $0,%$0,%0,%$0,%0,50,%0,%0
Data $0,$0,%0,%0,%0,50,50,%0
Data $0,$0,%0,%0,%0,50,50,%0
Data $0,$0,%0,%0,5%0,%0,50,%0
Data $0,%0,%$0,5%0,50,%$0,%0,%0
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Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
| Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data

Rem

$0,$0,%$0,%$0,%$0,%0,$0,50
$0,$0,$0,$0,%0,%$0,$200,%$300
$400,$500,%$600,%$700,$800,$900,$A00,$D00
$C00, $B00, $A00,$900,$800,$700,%600,$500
$400,%0,%0,%0,%0,$0,$0,$0
$0,$110,%$220,$330,$440,$550,$660,$770
$880,$990,$AA0,$BB0,$CCO,$DDO,$EEDQ, $FFO
$FFO,$EE0,$DD0O,$CCO,$BBO, $AAD, $990,$880
$770,$660,%$550,%$440,$330,%$220,%$0,%0
$0,$0,%$0,%0,50,%0,50,50
$0,%0,$0,%0,50,$0,50,50
$0,%$0,%$0,%$0,5%0,%0,%0,50
$0,%$0,%$3,%4,%5,%6,%7,%8
$9,$A,$B,$C,$D,$E,SF,SF
$E,$D,$C,$B,%A,$9,58,57
$6,%$5,%4,$3,%0,%0,5%0,5%0
$0,$0,%$0,%$0,5%0,%0,%0,50
$0,%0,%$0,%0,5%0,%0,%0,50
$0,%0,%0,%0,%0,50,%0,50
$0,%$0,%0,5%0,5%0,50,5%0,5%0
$0,$0,%0,50,50,5%0,5%0,%0
$0,%0,$0,%0,%0,%$0,%0,%0
$0,%$0,%$0,%$0,5%0,%0,%0,%0
$0,%$0,%0,%0,%0,%0,%0,%0
$0,%0,%$0,%0,%0,%$0,%0,%0
$0,%$0,%0,50,5%0,%0,%0,$0
$0,$0,%$0,%0,%0,%0,%0,%0
$0,%$0,%$0,%0,%0,%$0,%0,%0
$0,%0,%0,%$0,%0,%0,%0,%0
$0,%0,%0,%$0,%0,%0,%0,%0
$0,%0,%$0,%0,%0,%0,%0,%0
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Rem * Alter the values in the RAINBOW and SET RAINBOW *
Rem * to position and control the rainbows. See the *
Rem * manual to check on Y positioning, Length and *

Rem * which colour it is to effect.. Have fun! *

You can tap all this in to see what happens, if you like.

You have to add a few things to the code as it’s meant to be within a
program, so it expects certain things. If you just run the code, it’ll
print a duff rectangle screen over the nice bars. The best thing to
do is open a screen before you go into the bars routine, using
something like:

Screen Open 0,320,256,32,Lowres

and maybe even a Wait Key before the RDATA label, and you’ll see
the difference. Alternatively you could change the Colour Back 0
command for Cls 0 for the same effect. This gives you a good idea
of the sort of thing you can generate with Rainbow Warrior very
easily. In fact there are even some other more powerful utilities
around now to do a similar job, so why not ask AMOS PDL or Deja
Vu for a sample of what's possible. Or even do it yourself!

Ello Ello Elio

As we found out, Copper routines give you lovely rainbow colour |
effects, like smooth graduated skies or seascapes or just rainbow
colours behind your text. To [earn how to put a Rainbow behind
text you have to try out the following program:

STRIPI:

Set Rainbow 0,1,280,"","",""

Rainbow 0,0,0,280

Colour Back 0

Restore RDATA

For C=0 To 279 : Read CVA : Rain(0,C)=CVA
Next C : View

Return

RDATA:

Data $0,%$0,%$0,%$111,$222,$333,%$444,$555

Data $666,%$777,$888,$999,$AAA,$BBB,$CCC,$DDD
Data $EEE,$FFF,$FFF,$EEE,$DDD,$CCC,$BBB, $AAA
Data $999,$888,$777,$666,$555,%$444,$333,$222
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Data $300,$200,$300,$400,$500,$600,$700,$800
Data $900,$A00,$B00,$C00,$D00,$E00,$F00,$F00
Data $E00,$D00,$C00,$B00,$A00,$900,$800,%700
Data $600,$500,%400,%300,%$200,%20,$30,%40
Data $50,5$60,$70,$80,%$90,%A0,$B0,$CO

Data $DO,$E0,$F0,$F0,$E0,$DO,$CO,$BO

Data $A0,$90,$80,$70,%$60,%50,540,$30

Data $30,%0,%1,%2,83,%4,%$5,%6

Data $7,%$8,%9,%5A,%B,5C,$D,$E

Data $F,$F,$E,$D,$C,3B,$A,$9

Data $8,%$7,$6,%5,%4,$3,%$2,$1

Data $0,%0,$22,$33,%$44,$55,$66,%$77

Data $88,%99,$AA,$BB,$CC,$DD,$EE,$FF

Data $FF,$EE,$DD,$CC,$BB,$AA,$99,$88

Data $77,5$66,$55,%$44,$33,%$22,$110,$220

Data $330,$440,%$550,$660,$770,$880,%$990,$AA0
Data $BB0,$CCO,$DDO,$EE0,$FFO,$FF0,$EE0,$DDO
Data $CCO,$BBO,$AA0,$990,$880,$770,$660,$550
Data $440,$330,%$220,$101,$202,$303,%$404,$505
Data $606,$707,$808,$909,$A0A, $BOB,$COC,$DOD
Data $EOE,$FOF,$FOF,$EOE,$DOD,$COC,$BOB,$A0A
Data $909,$808,%$707,$606,$505,$404,%$303,$202
Data $111,$222,$333,$444,$555,$666,$777,$888
Data $999,$AAA,$BBB,$CCC,$DDD,$EEE,$FFF,$FFF
Data $EEE,$DDD,$CCC,$BBB,$AAA,$999,$888,$777
Data $666,$555,%$444,$333,%$222,$300,%$200,$300
Data $400,$500,$600,$700,%800,%$900,$A00,$B00
Data $C00,$D00,$E00,$F00,$F00,$E00,$D00,$C0O0
Data $B00,$A00,$900,$800,%$700,$600,$500,$400
Data $300,$200,%20,$30,$40,%$50,%60,%$70

Data $80,%90,%$A0,%$B0,$C0,%$D0,$E0,$FO

Data $F0,$0,%0,%0,%0,%0,%0,%0
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This won't work unless you put a Gosub to STRIPI at the beginning,
but even when it does work there are your stripes of colour on the
screen, but there's still a problem. We can see all the rainbow
stripes and we haven't added any text! Try adding these all
important lines to the top of the program. (At least the top line is
important!):

Rem * RainbowText.AMOS *
Rem

Cls 0 : Curs Off : Hide
STRIPI

For X=0 To 23

Pen 1 : Paper 0 : Print "Rainbow text is easy for
anyone to do!"

Next X
Wait Key

and as you can see when you run it, all the rainbows now show
through the text. The:

Cls O

covers the screen with colour 0, and:
Curs Off

and:
Hide
blank out the cursor and arrow pointer for our demonstration.

Obviously the Gosub activates the stripes, but here’s the impressive
bit. Set Pen to the background colour black, and paper to the
foreground colour, and look what happens when the loop fills the
screen with text Rainbow text!! Try using this technique for hi-score

tables or even just text in any program you really don’t want people |
to miss.

Rainbow Ping ’

To give you some idea of what you can do with rainbows in a game
here is a version of my ping pong program which uses rainbows to
good effect.

Global SCORE1,SCORE2,WON
Screen Open 0,320,200,16,Lowres
Curs Off : Hide
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|
f Set Rainbow 0,0,202,"","" "*

For C=0 To 201

Rain(0,C)=C
Next C
Rainbow 0,0,49,202
Double Buffer
Paper 0 : Ink 4 : Bar 0,0 To 5,30
Ink 2 : Polyline 0,30 To 0,0 To 5,0
Get Sprite 1,0,0 To 6,31
Cls 0 : Ink 2 : Circle 5,5,2 : Paint 5,5
Get Sprite 2,0,0 To 10,10
TITLE:
Bob Off 1 : Bob Off 2 : Bob Off 3
Cls 0 : Pen 2
Locate ,7 : Centre "Snouty presents”
Locate ,9 : Centre "Presents”

Pen 3 : Locate ,11 : Centre "R AI NB O W PI
GII

Pen 2 : Locate ,13 : Centre "The Sequel”
Locate ,24 : Pen 2 : Centre "<press a key>"
. WON=0 : SCORE1=0 : SCORE2=0
Wave O To 15 : NOISE : Wait Key
RESTART:
If WON=1 Then Goto TITLE
Cls O
Ink 11 : Bar 0,0 To 319,5 : Bar 0,194 To 319,199
Ink 2 : Bar 160,0 To 165,193
Pen 5 : Locate 0,0 : Centre " Rainbow Ping "

Pen 2 : Locate 0,0 : Print "P1 ";SCORE1 : Locate
34,0 : Print "P2 ";SCORE2;" "

X=150 : Y=100
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Y1=50 : Y2=50

DX=Rnd(4)+2 : DY=Rnd(2)+1
R1=Rnd(10) : If R1>5 Then DX=-DX
R2=Rnd(10) : If R2>5 Then DY=-DY

MAIN:
Add X,DX : Add Y,DY : If Y<=5 or Y>=190 Then DY=-DY

Z1=Bob Col(1) : Z2=Bob Col(2) : If Bob Col(4) Then
DX=-DX

If X<=-20 Then LOSEP1 : Goto RESTART
If X>=320 Then LOSEP2 : Goto RESTART
If Z1<>0 Then DX=-DX : DX=Rnd(5)+3 : Shoot
If Z2<>0 Then DX=Rnd(5)+3 : DX=-DX : Shoot
If Joy(1) and 2 Then Y1=Y1+6 : If Y1>165 Then Y1=165
If Joy(1) and 1 Then Y1=Y1-6 : If Y1<5 Then Y1=5
If Joy(0) and 2 Then Y2=Y2+6 : If Y2>165 Then Y2=165
If Joy(0) and 1 Then Y2=Y2-6 : If Y2<5 Then Y2=5
Bob 1,5,Y1,1 : Bob 2,310,Y2,1 : Bob 3,X,Y,2 : Wait 1
Goto MAIN
Procedure LOSEP1
Boom
Pen 3
Locate 0,0
Centre " Good Shot, P2 "
Locate ,24
Centre " <press a key> "
Inc SCORE2
If SCORE2=>10 Then WIN
Wait Key

End Proc
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Procedure LOSEP2
Boom
Pen 3
Locate 0,0
Centre " Good Shot, P1 *
Locate ,24
Centre " <press a key> "
Inc SCORE1
If SCORE1=>10 Then WIN
Wait Key

End Proc

Procedure WIN

Pen 3 : Locate 0,0 : Centre " Game Over “
Boom : Wait 30 : Boom : Wait 30 : Boom

Pen 2 : Locate 0,0 : Print "P1 ";SCORE1 : Locate
34,0 : Print "P2 ";SCORE2;" "

Locate ,24
Centre " <press a key> "
WON=1

End Proc

Procedure NOISE
For L=79 To 0 Step -1
Play 96-(20+(L/2)),0
Wait 1
Next L

End Proc

Notice how the program also uses mouse moves, vectors, Bob
movements and collision detection. Refer back to this listing when
you want to try out some of the techniques you learn in chapters
relating to these subjects.



Graphics
e == = )

Moving Rainbows

Finally a quick word about moving Rainbows. Before you start
putting rainbows in all your AMOS screens, listen up: they take up
huge amounts of memory, and slow everything down. Don’t use a
rainbow on a screen with moving objects if you can avoid it. Use
them on still screens where possible. Now you are a computer
graphics expert. You can dress up your screens like a Christmas
tree, and nobody can ignore them.

Footnote

Phew, what a program intensive chapter that was. Don’t just type in
all the programs in one go or you'll get very tired and make
mistakes. Take a regular break and save as you go along, it can’t do
any harm and it'll ensure you don’t lose any work. It can happen so
be warned and take it easy. Right, onto the next bit.
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The screen is your canvas in
AMOS, and it’s up to you to fill
it with every type of colour
shape and animation possible,
which in AMOS is quite a large
palette and very easy to get
to. The screen operations in
AMOS allow you to create,
move, shape, distort and
generally doodle about with
Amiga screens in any way you
like. Anything you can write,
print, load or draw to the
screen can be manipulated as
easily as you can fold a piece
of paper. All it takes is a grasp
of the required commands,

5. which as usual is down to you,
but also as usual with AMOS

sc reens it's very easy to achieve.

Screen Open

This is the screen command
that you’ll use most often, and
this is the way you’ll start
almost any program, unless
the default brown LOWRES
screen is adequate for your
purposes.

You can access all the Amiga’s
screen modes with this
command. Obviously if you
want 80 columns of text on
the screen then a 640x256
screen will be needed:

Screen Open 0,640,256,16,Hires

which would be a good start
for any text driven utility
programs. HAM (Hold and
Modify) mode screens can be
opened with:
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Screen Open 0,320,256,4096,Lowres

or some such. This enables you to load pictures digitised with HAM
devices or to create computed graphics on a HAM mode screen.

Of course any screens for the Digital Creations DCTV or Black Belt
Systems HAM-E will be just as easy to load, as these are basically
tricky versions of normal Amiga screens with the extra colour data
coded into the bitmap somewhere along the line. Read the technical
documentation for these devices for details about the screen types
to open. As a guideline however, 1 would say 16 colour Hires is
good for both types of screen, and a size of 736x566 for DCTV
would be an idea as it’s usually overscan without a screen border.

Probably by the time you read this, you will be able to use the new
Super-hires, Super-hires-interlaced and productivity mode formats
available to the new Release 2 Denise chip (like the ones fitted to
the A3000, A500 and A600 models) in perhaps a new version of
AMOS? We’ll have to wait and see about that.

Interlaced Screens

The main types of screen used on an Amiga are Lowres, Hires, HAM
and overscan variations on those. Also you have the option of
Interlace mode, which doubles the vertical resolution with the
slight disadvantage of a little bit of screen flicker. Interlace was
designed to be a TV friendly mode for hires TV graphics, but it
finds a use in any program which needs to have a bit more fine
detail.

To open an interlaced screen just use the following syntax:

Screen Open 0,640,400,16,Laced+Hires
Screen Open 0,320,400,16,Laced+Lowres

or just:
Screen Open 0,320,200,16,Laced

Laced is a newish function for AMOS which was only added after
about version 1.23 or so. Before that it was impossible to use
Interlace without some tricky screen doubling and switching. It’s
still not perfect though, and the function is not without its
limitations.

As soon as one screen is opened with interlace, any other screens
become interlaced. The interlacing will only be any good for the
screen actually opened with LACED. All the other ones will just have
their lines doubled on the screen, so remember to reset the
function before you move on to a non-interlaced display.
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interlaced mode is perfect for displaying pictures, but anything
more complicated than that, like for example any kind of
animation, runs at half speed, so of course games should not be
written in interlaced, really. As soon as the last interlaced screen is
closed the whole display returns back to normal mode. Your TV
monitor might not like lots of fast switching from normal to |
interlace, so you shouldn’t do it over much. Remember a little |
interlace is a good thing.

All normal operations are available in interlaced screens. Screen
Offset, Screen Display etc. The only little problem arises because
the interlacing in AMOS is software driven. The bitplanes are
changed during the vertical blank and this particular interlace
process is forbidden during Copper list calculation. So if you have a
large Copper list, ie 4 screens, 1 of which is interlaced, and a
multicoloured rainbow, and then have a Copper calculation to do,
the interlaced screen will display only half of the picture during the
calculation. Nothing can be done to solve this, it is simply a
limitation of the AMOS system. Until the process gets an overhaul
in a future version, this will have to do.

Hide and Seek

AMOS has some very powerful commands for the manipulation of
screens and their contents. What about moving screens around
once you have them defined and loaded? Screen Hide will take a
screen you’ve loaded and send it away somewhere until it is
needed. To show it again you just need to use the Screen Show
command. As always in AMOS Show/Hide are the exact opposite.
The best place to hide an AMOS screen of course is in a SPACKed
memory bank and as a Packed Picture, as it takes up less memory.
Read the bit in Chapter 2 about Spacking and that'll put you right.

Okay, so what else? Screen Copy is used as a part of the process of
scrolling all or part of screens, in combination with Def Scroll,
Scroll and Screen Swap, as we see in this example:

Rem * Screen Copy.AMOS *

Rem

Load Iff "name your path and picture here”,1
Screen Open 0,320,256,32,Lowres

Get Palette 1 : Curs Off : Flash Off

Screen Copy 1 To O : Screen 0 : Double Buffer : Bob
Update Off
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§=2
Def Scroll 1,80,80 To 240,240,0,-S : Rem scroll screen
Repeat
For Y=0 To 199 Step S
Scroll 1

Screen Copy 1,80,Y,240,Y+S To 0,80,240-S
Screen Swap
Screen Copy 1,80,Y,240,Y+S To 0,80,240-S
Wait Vbl
Next Y
Screen Swap : Wait Vbl : Scroll 1
Until Mouse Key

The screen you choose is loaded, and an area defined by the Def
Scroll statement is scrolled upwards using the repeat until loop.
This is done smoothly and continuously until the mouse button is
pressed, when the program breaks.

Screen swap uses an invisible screen called the logical screen on
which it renders things like scrolls, like in our example. When the
object or screen has been modified, the results are copied to the
real screen. Logical screens are very useful for smoothing otherwise
slow or clunky rendering routines (see also Double Buffering). Try
the last example and alter the settings to see how it changes when
you adapt certain parts of the program, particularly the Def Scroll
and Screen Copy lines.

Dual Playfield

Now then, this is when it starts to get really interesting. In the
Amiga’s display system, a dual playfield is where two Amiga
screens are visible at the same time, overlaid one on the other,
where one is visible through the other. This is a handy effect for
what they call in the game reviewing business paraliax scrolling,
like in the game Shadow of the Beast. (There is a good AMOS demo
which parodies this effect, called Madness Week by a bunch of
clever French AMOS hackers calling themselves Syntex. Get it from
the AMOS PD Library, and you’ll see what I mean.)
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For good parallax scrolling (contrary to what you might read in
certain Amiga-specific AMOS columns) you need to observe certain
restrictions and keep your mind on what you want out of your
scrolling screens. If you want sheer speed and pure hardware
scrolling, unfortunately you have to figure out ways of making dual
playfield to work properly, which is awkward becuase one of the
playfields will always go haywire once you scroll the other one, just
like some DP demos I've seen in magazines. So this method is only
recommended if you care to sit down and experiment with it for a
few weeks. Slower dual playfield is better as long as you don’t need
major league turn of speed or if you scroll single pixels very slowly.

The best way of doing this is to do an overlay from another screen
using Get and Put block. The best parallax scrolling is where you
are doing what we call band parallax, where you're not overlaying.
This is simply a case of setting your Screen Copies up for scrolling
the screen in different bands on the screen, which is the simplest
and fastest way to do it. You must keep the scrolling itself very
simple, so whereas some demos ['ve seen in magazines only use
half the vertical height of the screen, they scroll the whole screen!
The proper way to do it is to only scroll the areas of the screen
which have the bitmaps in them. This way you’re not wasting
processor time scrolling bits of screen which aren’t actually part of
the action.

Good examples are to be found on the demo disk which comes with
TOME 4. The first good example is the Velcro Grub game in which
there are two bands of screen scrolling. Although the effect is of
parallax scrolling, only the bottom two are actually moving, but the
effect is very clean and smooth. The other way of doing it is
depicted in the Starblazer clone also on the TOME disks. The
beautiful thing about that is that it’s all done with simple screen
copy commands, and because Screen Copy is so fast you can do
other things and not have it all slow down as soon as you move a
Sprite. Bear in mind that you're probably going to compile it all
anyway, so it'll go faster than it does when it’s interpreted, ie being
run by AMOS, and keep it simple. If you're going to do parailax
scrolling don’t use a huge sprite, for example.

As well as parallax scrolling, you can also do a number of other
effects which require some form of transparency and two effects
moving in sync, like this example based on an idea by Peter
Hickman.

Rem * Dual Playfield1.AMOS *

Rem

Screen Open 0,320,48,8,Lowres

Paper 0 : Pen 4 : Flash Off : Curs Off : Cls O
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Centre At(,0)+"Mastering AMOS"

Centre At(,5)+"It's a breeze!"
Wait Vbl : Screen Clone 2
Wait Vbl : Screen Clone 4
Screen Open 1,320,48,8,Lowres
Flash Off : Curs Off : Cls O
Wait Vbl : Screen Clone 3
Wait Vbl : Screen Clone 5
Dual Playfield 0,1

Dual Playfield 2,3

Dual Playfield 4,5

Screen Display 2,,200,,

Screen Display 3,,200,,
Screen Display 4,,130,,
Screen Display 5,,130,,
Def Scroll 1,0,0 To 320,56,0,-1
Def Scroll 2,0,0 To 320,56,0,1
Def Scroll 3,0,20 To 320,34,0,-1
| Def Scroll 4,0,20 To 320,34,0,1
; Repeat
Screen Copy 0,0,0,320,1 To 1,0,1
Screen Copy 1,0,47,320,48 To 0,0,47
Screen 0
Wait vbl
Scroll 1
Scroll 3
Screen 1
Scroll 2
Scroll 4
Until False

Dual playfield mode is good for any time when you want to have
two screens in motion on the screen at the same time, and
obviously the best applications are going to be games and demos.
But I can see an application in video titling with a little bit of
thought and imagination.
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Display that Screen!

Another feature, which we’ve seen in action in the last program to
very good effect, is the Screen Display command. Once a screen has
been defined with Screen Open, you can position it on the monitor
screen with Screen Display. Once a screen has been displayed, it
can be moved with Screen Offset. This means that you can move
the screen by even a single pixel at a time for very smooth scrolling
screens. Try this example for a start:

Rem * Display and Offset.AMOS *
Rem
Screen Open 0,640,512,16,Hires
Screen Display 0,128,45,320,200
Flash Off : Hide On : Curs Off : Cls 0
Load Iff "any hires screen.iff"
Screen Copy 0,0,0,640,200 To 0,640,0
Screen Copy 0,0,0,640,200 To 0,0,200

X=0

Y=0
30 Screen O0ffset 0,X,Y

X=X+1 : If X=640 Then 60

Goto 30
60 Y=200 : Screen Offset 0,X,Y

X=X-1 : If X=0 Then 30

Goto 60

The beauty of the Display and Offset types of command is that you
can even have different types of screen, even different resolutions
of screen, nestled up next to each other on the screen! The Amiga is
one of the few computers that can do this kind of display
switching.

Screen Clone

Obviously most of the programs which manipulate screens use two
or more of the available screen commands to load, create, place and
shift screens about. One of the least used is SCREEN CLONE and the
reason is that it’s only in a very few applications that you'll want to
copy a screen more than once, unless it's a repeating scroll you're
after, like in the Display and Offset. AMOS screen scroll program. But
for now let’s see what happens if we go mad multiplying screens:
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Rem * Screen Clone.AMOS *
Rem
Screen Open 1,1000,20,16,Lowres
Rem Clones=7
C=7
For I=2 To C
Screen Clone I
Next I
0$="Loop: For RO=1 To 125; Let X=X+4; Next RO;"

0$=0%$+"For RO=1 To 125; Let X=X-4; Next RO; Jump
Loop"

For I=1 To C
Screen Display I,120,1*40,400,10
Channel I To Screen Offset I
Amal I,0$%

Next I

A$=" Mastering AMOS gives you the power to clone
yourself"

A$=A$+" eight times using SCREEN CLONE... wow! "
Print A$;

Amal On

Do

Loop

Here we've printed up a small thin screen, cloned it another seven
times and positioned it on the screen. Then we use AMAL to scroll
. them back and forth. You could use the same AMAL technique to
| scroll screens up and over each other using dual playfield, and rig
it so the screen looks as though it’'s flipping over on itself.

Special FX

I'd like you to consider some of the options for presenting your
graphics in an AMOS program. Okay so your program isn't a game,
but there’s no reason why this should mean it looks bad or boring.
As well as the more complex screen movement commands like the
ones we've gone into just now, there are other kinds of effect which
are more like the kinds of transitions you see on TV. Two of the
presentation tools at your disposal are FADE and APPEAR, but there
are many more.
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Fade does just what it says, if you want to fade to black or even
another colour, then this will do it. The effect is the same as a fade
in a movie, if you've got something on the screen you can fade it
out to black (or even another colour!) using the Fade command.

Fade works very simply:
Fade [speed]

where SPEED is the speed of the fade. If you don’t mention any
colours the fade will be to black. Why would you want to fade to
anything but black? Well how about if you put a logo on the screen,
very large, then fade it to red for example and then print the
instructions to your program in white over the top of it? Very
classy.

You can also fade to the palette of another current screen, like so:
Fade [speed] To [x]

where speed is the speed of the fade, and x is the screen number
containing the new palette. Try this for size:

Rem * Fade demo.AMOS *
Rem
Do

S$=Fsel$("*.*","","Load yourself a screen") : If S§$=""
Then Edit

FADIFF[S$]
Wait Key : Fade 2 : Wait 16*2
Loop
Procedure FADIFF[A$]
Fade 1 : Wait 16
Auto View Off
Load Iff A$,0 : Screen Clone 1 : Screen To Front 0O
For X=0 To 31 : Colour X,0 : Next
View : Auto View On
Fade 3 To 1 : Screen Close 1
End Proc
Appear is another kettle of fish entirely, although in some ways

similar. With this command you can crossfade between two screens,
like so:
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‘ Appear 0 To 1,20

| This transforms from one picture to another using the last number
to determine the effect of the fade, that is to say how the
transformation occurs. The best numbers to choose are odd
numbers which are not divisible by 5, strange but very true. Try out
a few numbers with this program:

Rem * Appear.AMOS *

Rem

F$=Fsel$("*.*","","Select a picture")

If F$="" Then Edit

Load Iff F$,1

If Screen Width>600 Then REZ=Hires Else REZ=Lowres

Screen Open 0,Screen Width,Screen Height,Screen
Colour,REZ

Screen Open 2,320,50,2,Lowres
Screen Display 2,,250,,50
Screen Open 3,320,10,2,Lowres
Screen Display 3,,40,,10

Screen 0 : Screen To Front 0 : Get Palette(1) : Screen To
Front 2

Screen To Front 3
Flash Off
Do
Screen 2 : Input "Enter effect ";E
If E>0
| Cls : Screen 0
' Appear 1 To O,E
End If
Loop

Each time you enter an effect the blank screen is acted upon
revealing the screen below. Okay, so it’s not a very smooth
crossfade of the type you see on television, but what do you want
for your money, eh? A TV studio in a box? [ bet you do.

A good rule of thumb for using Appear and Fade is to put them into
PROCs and this ensures their proper use, like this one for APPEAR:



Screens
A e R

Rem * Appear Proc.AMOS *
Rem
Procedure _APPEAR[S,D,X]
Appear S To D,X |

End Proc
and this one for FADE:
Rem * Fade Proc.AMOS *

Rem

Procedure _FADE[S]
Fade S
Wait S*15

End Proc

That keeps things nice and simple, and if you just incorporate these
PROCs as you go along (using Merge) you can’t go wrong.

More Special FX

The amount of special effects you can achieve with AMOS are |
limited only by your skill at using the program, as it allows any
degree of coding skill from BASIC to machine code, and if you know
a lot you can do a lot. But the really beautiful routines are the

simplest, like this selection of great routines originally by James
Lanng:

Rem * Linesleft.AMOS *
Rem
Procedure _LINESLEFT[CL,LINES]
Ink CL
For B=Screen Width/LINES To O Step -1
For A=LINES To 0O Step -1

Draw Screen Width/LINES*A+B,0 To Screen
Width/LINES*A+B,Screen Height

Next A
Next B

End Proc
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This PROC does a simple wipe from right to left of the colour you
specify in CL and for the amount of the screen from 0-320 you
specify in LINES. Of course the reverse can also be true:

| Rem * Linesright.AMOS *
Rem
Procedure LINESRIGHT[CL,LINES]

Ink CL
For B=0 To Screen Width/LINES

For A=0 To LINES

Draw Screen Width/LINES*A+B,0 To Screen
Width/LINES*A+B,Screen Height

Next A
Next B

End Proc

Or perhaps you can do two wipes from bottom left and top right at
once:

Rem * Bottomright.AMOS *
Rem
Procedure _BOTTOMRIGHTTOPLEFT[CL]
Ink CL
For A=0 To Screen Width
Draw A,0 To A,Screen Height/2

Draw Screen Width-A,Screen Height/2+1 To Screen
Width-A,Screen Height

Next A

End Proc

Or by extension, you can also do wipes up and down
simultaneously:

Rem * Leftup.AMOS ~*

Rem

Procedure LEFTUPRIGHTDOWN[CL]
Ink CL
For A=0 To 320
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Draw O0,A To 160,A
Draw 160,250-A To 320,250-A
Next A
End Proc

Although these effects are very clever (nice one, James!) they aren’t
really manipulating screens so much as covering them up in very
pleasant ways. For some real screen hacking we need to look a little
further.

Let’s Splerge!

No talk of AMOS special effects for screens is complete without a
mention of Splerge. Splerge is a brilliant routine written by my mate
Peter Hickman, which first appeared a while back and has been
broadcast on CIX, printed in magazines, and used by all and sundry
since time began. [ can’t remember the last demo [ saw which didn’t
obviously use Splerge or a variation on it. It's a classy effect, and |
one which takes a devious mind like Pete’s and the programming |
power of AMOS to create:

Rem * Splerge procedure by Peter Hickman 1991 * |
Rem
Procedure SPLERGE[SPEED,SOURCE,DEST] |
Screen SOURCE
SOURCE_SIZE=Screen Height |
Screen DEST
DEST_SIZE=Screen Height i
V=Min (SOURCE_SIZE,DEST SIZE)
Screen SOURCE
SOURCE_SIZE=Screen Width
Screen DEST
DEST_SIZE=Screen Width
H=Min (SOURCE_SIZE,DEST SIZE)
For LOP=V-SPEED To 0 Step -SPEED
For LOP1=0 To LOP Step SPEED

Screen Copy SOURCE,O0,LOP,H,LOP+SPEED To
DEST,0,LOP1

Next LOP1



Mastering Amiga AMOS

Next LOP

End Proc

Tap this in and check it out. What you’re basically doing is taking a

i source screen (preferably a loaded IFF or a SPACKed screen) and
copying it line by line (or at least linear chunk) to another empty
screen. First you have to set up a couple of screens and turn off all
the usual stuff, and also load a screen to operate on:

Screen Open 1,320,200,32,Lowres
Load Iff "amospic.iff"

Screen Open 2,320,200,32,Lowres
Curs Off : Flash Off : Hide : Cls O
Get Palette 1

_SPLERGE[2,1,2]

Do : Loop

You could also load another screen to be splerged over, but it's not
essential. Then you grab the palette of the screen you're about to
load so it doesn’t take on the odd palette from the blank screen.
Then you activate the effect, passing it some numbers to get going
on, like the speed and the numbers of the source and destination
screens. Then you can either add a do loop at the end like [ have or
you can just do a wait key to take you on to another bit of your
program. Make sure there is a prompt to press a key on the screen
or the user will just sit there waiting for something to happen.

It’s a great effect for a title screen to a game, especially if you add
perhaps a sample of water pouring into a glass, or even something
a little more rude! [ love it.



6:
Windows,
Text and
Menus

The Amiga is a WIMP system,
as you doubtless know. The
original concept of a computer
interface containing Windows,
Icons, Mouse and Pointers was
developed by Xerox at Palo
Alto Research Centre. [ once
interviewed Dan Silva the
author of Deluxe Paint, who
used to work there, and he
said that most of the stuff
they invent there will rarely
be used, it's so far in advance
of what we have now that it’s
practically science fiction. No
wonder it took so fong for
WIMP interfaces, or Graphic
User Interfaces as the suits
prefer to call them, to catch
on in the real world.

When the Amiga was made in
1985 GUIs were all the rage,
so the very forward-looking
designers incorporated a
mouse and a GUI (gooey)
called Workbench in the new
machine. AmigaBASIC’s way of
accessing the windows and
menus was adequate but
limited. It’s only with AMOS
that we can unleash the real
power of windows and menus.

Clean Windows

If what you have in mind for
your AMOS program isn’t a
game but more of what you’d
call a utility or productivity
program, then you'll have to
get a grip on the windowing
aspects of AMOS. A plain
window with pull-down menus
may seem a little bit dull,
although there are ways you
can spice them up, but it's
totally functional. A window is
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basically an independent little area of text and graphics on the
screen. We'll go into how to make things a little bit more interesting
later on, but for now we'll look at how to create simple window
based programs.

To open a window on the screen you must employ the WIND OPEN
command, like so:

Wind Open 1,10,10,50,10

This for example would open us a window onto the screen called
window 1, which would have its top left corner at screen location
10,10 and would be 50 characters wide by 10 deep. The practical
upshot of all this is that you can have a couple or more windows on
the screen all of which have their own text running, like this
example:

Rem * Two Windows.AMOS *

Rem

Screen Open 0,640,200,16,Hires
Cls O

Flash Off

Paper 7 : Wind Open 1,0,0,40,20 : Print "Here is a win-
dow..."

Paper 4 : Wind Open 2,320,0,40,20 : Print "So this is a
window, eh?"

Wait Key

Window 1 : Paper 7 : Print "And I can print..."

Wait Key

Window 2 : Paper 4 : Print "...to any one I choose..."
Wait Key

Window 1 : Paper 7 : Print "...just by saying Window
Xewa

Wait Key

F=y

Window 2 : Paper
want..."

Wait Key

: Print "...and typing whatever I

Window 1 : Paper 7 : Print “...and up it pops in each..."
Wait Key

Window 2 : Paper 4 : Print "...window I specify!!!”

Wait Key
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Each time you hit a key in this program, the next bit of text jumps
up onto the screen specified. Obviously you can take this to
extremes, but only if you don't really care if people can read the
text on the screen because there are so many windows!

Figure 5.1. TwoWindows.AMOS.

Although the windows you get in AMOS aren’t the same as the kind |
of thing you are used to in AmigaDQOS, they still have a range of
styles and shapes, and can be made to act like real windows with
the minimum of tweaking. For example you can resize them, and
even add gadgets like Intuition handles, but all this must be done
manually as Intuition is not loaded when AMOS is running, alas.
Resizing is a good example so let’s look at that.

Rem * Resizing Window.AMOS *
Rem

Screen Open 0,640,256,16,Hires
Paper 0 : Cls O

Wind Save

Reserve Zone 1
Wind Open 1,10,50,20,20,1 !
Border ,0,4

Title Top " Resize me, babe "

Set Zone 1,10,50 To 10+160,50+160
Do

If Mouse Key=1 and Mouse Zone=1
GX1=10 : GY1=50 : RESIZE
Reset Zone 1 : Set Zone 1,GX1,GY1 To GX2,GY2
SX=(GX2-GX1)/8 : SY=(GY2-GY1)/8
Wind Size SX,SY
End If
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Print "AMOS: the only way to fly. ";
Loop
Procedure RESIZE
Shared GX1,GX2,GY1,GY2
Gr Writing 2
Repeat
If Mouse Key=1
GX2=X Screen(X Mouse) : GY2=Y Screen(Y Mouse)
0GX=GX2 : 0GY=GY2
While Mouse Key=1
Box GX1,GY1 To GX2,GY2
GX2=X Screen(X Mouse) : GY2=Y Screen(Y Mouse)
Box GX1,GY1 To GX2,GY2
Wend
Box GX1,GY1 To 0GX,0GY
Box GX1,GY1 To GX2,GY2 : GOTCHA=True
If GX1>GX2 : T=GX1 : GX1=GX2 : GX2=T : End If
If GY1>GY2 : T=GY1 : GY1=GY2 : GY2=T : End If
End If
Until GOTCHA
Gr Writing 1

End Proc

This little program is a neat trick. A window appears on the screen
and you can pull at the bottom righthand corner and click the left
mouse button. The window can then be resized to any size on the
screen, and when you let go the window snaps to that shape. And
better yet, being an AMOS window the text line flows ever upwards
refitting itself to the new window size each time you pull it into a
different shape with the mouse.

In order to grab anything on the screen (unlike the very convenient
Intuition code which does it all for you) you have to draw a window,
and then describe a Zone around it to sense the presence of a
mouse click. Then once you've sensed it you have to see where it
moves, and then resize the window with WIND SIZE.

So in this program we first open a hi-res screen and set the colours
(blah blah) as normal. Then we activate WIND SAVE, which means
our windows are smart and don’t screw up anything we might have



Windows and Menus
IS e BT T e G

on the screen below it. This is really groovy because it means you
can open a window over a game screen for example, like an IFF file,
and nothing on the screen will be erased when you close the
window.

Next we RESERVE ZONE, which is what you do every time you are
about to SET ZONE. What this means is that if you:

Reserve Zone 1

you are basically saying look, I'm going to define a zone later on in
the program, so allocate some memory for it and I'll get back to you.

Now we set up all the characteristics of the window we'll be
defining, in this case Window 1 is a 20x20 character window, whose
top left corner is positioned at location 10,50 on the screen. After
that we set the BORDER and TITLE TOP functions to describe a little
bit more about the window, like the title text, in this case the less
than serious Resize me, babe, and the colours of the border.

The next bit is the interesting part. Next we open up the Zone we
promised earlier. It covers the area taken up by the window, and
does this by specifying the Zone number, in this case 1, and the
coords of the top left and bottom right corners of the Zone. (Bottom
right is set here by lazily multiplying the top left figures by 160,
that is to say 8*20, 8 being the number of pixels in a character, and
20 being the width of the window.)

P CTR U I — e —————
onlg way to fly, AMOS, the onlg walv to fly.
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Figure 5.2. ResizeWindows.AMOS.

Then we’re into the main loop of the program. This checks for the
MOUSE KEY and MOUSE ZONE functions to see if the mouse is
within the Zone and if it has the left mouse button pressed down. If
it does then the PROC called RESIZE is activated.
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The PROC then does all the work, creating a rubber band effect to
show you where the sides of the window are, altering the variables
containing the window coords, and checking to see if the mouse
button has been released yet with the WHILE WEND loop. Once the
button is released, the window is redrawn to the new size. Once the
new coords have been stored, the old Zone is cancelled and
redrawn to the new size, and it’s all ready to start again.

By the way don’t shrink the window too small or you’'ll bug out of
the program with a Window Too Small error. The reason is that the
windows need their border space, and if it can’t accommodate them
it can't draw the window, and boink, it flops out with an error
message. You could of course guard against this with an error
trapping routine which says if the window is too small then redraw
at the smallest size. I'll let that little project fester in your mind for
a while and move on to the next thing which makes AMOS windows
such fun, and that is sliders.

Slide, Charlie Brown

As well as windows you can also add sliders to your screens, like
the ones you see on regular Amiga screens, like so:

Rem * Slider bars.AMOS *
Rem
Screen Open 0,640,256,16,Hires
Flash Off : Curs Off : Double Buffer : Cls O
Paper 0 : Pen 4
Set Slider 2,4,11,12,4,5,6,9
Reserve Zone 2
Set Zone 1,0,175 To 319,195
HSLIDE[10] : Screen Swap : Wait Vbl : HSLIDE[10]
Set Zone 2,0,0 To 25,170
VSLIDE[10] : Screen Swap : Wait Vbl : VSLIDE[10]
Autoback 0
Do
If Mouse Zone=1 and Mouse Key
X=X Screen(X Mouse)
If X<>XM and Mouse Key=1 : XM=X : End If
End If
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If Mouse Zone=2 and Mouse Key

Y=Y Screen(Y Mouse)

If Y<>YM and Mouse Key=1 : YM=Y : End If
End If

Locate 5,0 : Print "X slider=";X;" " : Locate 22,0 :
Print "Y SLIDER=";Y;" "

VSLIDE[Y] : HSLIDE[X]
Screen Swap : Wait Vbl

Locate 5,0 : Print "X slider=";X;" " : Locate 22,0 :
Print "Y SLIDER=";Y;" "
Loop

Procedure HSLIDE[X]

Hslider 0,180 To 319,190,319,X,5
End Proc
Procedure VSLIDE[Y]

Vslider 0,0 To 10,170,170,Y,5
End Proc

Well okay, I've never seen any sliders like that before, but then
neither have you. The configuration of the sliders is all done with
the SET SLIDER command at the beginning. Like our resized
window, the sliders must have a Zone around them in order to
function, so if you wanted to have windows and sliders resizing in
the same area you're going to have to do some very clever maths or
make sure that at no time your Zones collide.

In this case the Zones are around the sliders, and they sense the
mouse in pretty much the same way as before, but this time instead
of resizing the slider, it simply repositions the box in the slider at
the mouse position. You can then feed that position back to scroll a
screen or a piece of text in a buffer or anything like that. All the
usual reasons you’d want to grab a handle on a slider and pull it, in
fact.

No Text Please

Text in your programs is something easily taken for granted. | have
in the past, and I know it’s hard to think beyond the kind of things
that have been possible in clunky old AmigaBASIC, which is what
most people’s programming experience consists of before they
enter the world of AMOS. But AMOS opens up whole new vistas of
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programming scope, and very simply too. So let’s look at how you
can spice up your text, wether it be a game title, hi-score table, or
just title screens of utility programs.

Text in a computer program tells you two things. The words on the
screen tell you what to do, and the style with which they do it tells
you a lot about the programmer’s attention to detail. Normal text
tricks include clever formatting and changes of colour. But more
impressive are changes of font and size. It's like the difference
between typing on a typewriter and making up your text in a DTP
program.

To use text in windows you just have to do a print statement after
you select the window, but you can also change the font using GET
FONTS then use WINDOW FONT to choose the font you want to use.

Using fonts in any screen, even a window, is easy in AMOS, so let's
look a bit more into the kinds of text you can use.

Two Types Text

There are two kinds of text in AMOS, normal text and what they call
graphic text. Normal text is printed to the screen with a PRINT
statement, but graphic text needs to be put to the screen using
TEXT, like so:

Rem * Simple Font Change.AMOS *
Rem

Get Fonts

Paper 8

Set Font 8

Ink 2 : Text 5,50, "Mastering AMOS"
The GET FONTS command scans the ROM and FONTS: directory on
disk for fonts, and SET FONT sets the font to be printed to the
appropriate font in the pecking order. The colour of graphic fonts

is set using the INK command rather than PEN (they’re drawn rather
than printed, being graphics!)

Once you have graphic text under control you can do all manner of
technical tricks like putting shadows under the text:

Rem * Fontshade.AMOS *

Rem

Paper 8 : Curs Off : Hide : Cls
Get Fonts
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For F=1 To 30
If Font$(F)<>""
Clw
Print Font$(F)
Set Font F
For Y=20 To 150 Step 20
SHAD[10,Y,"Mastering AMOS",1]
Next
Wait Key
End If
Next
Procedure SHAD[X,Y,A$,D]
Gr Writing O
Ink O
For DX=-D To D
Text X+DX,Y-D,A$ : Text X+DX,Y+D,6A$
Next
For DY=-D+1 To D-1
Text X-D,Y+DY,A$ : Text X+D,Y+DY,A$
Next
Ink 2 : Text X,Y,A$
End Proc
This uses JAM1 mode via the GR WRITING command to ensure a
good impression. Or if you're particularly clever you can even add a

drop shadow using the same program, by simply changing the last
two lines:

Ink 2 : Text X-2,Y-2,A$

End Proc

This offsets the final white printing of the characters above and to
the left of the black outline, creating a drop shadow. Experiment
with the code and see how many effects you can do, like for
example how about making the last print in the same INK as the
PAPER colour for an outline font? Or to get really flashy.
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1. Use a grey background.
2. Then print in white the first time offset two pixels up and left.

3. Then second offset in black or dark grey two pixels down and
right.

4. Finally the last time in the same grey as the background.

Voila! what you have is a method of turning any font into bas relief.
Clever isn’t it?

| A Word about CText

More exotic effects can be obtained using Aaron Fothergill’'s CText
program, in which graphic text is taken to its extreme. If you get
this program (either from Aaron’s AMOS Club or Deja Vu Software)
you can create a font in Deluxe Paint and include it in your program
just like the pros do. The font is stored in an IFF picture file like the
example screen on this page, and then scanned into CText a letter
at a time. Then you can print it to the screen in the same way you
would ordinary text, or even do a scrolly message across another
screen. But I'll be going into that in more detail in Chapter 7.

Curse of the Cursors

You can also alter the look of your cursor, not only turning it off/on
using CURS OFF. If the cursor gets in the way maybe altering its
appearance will be more appropriate.

SET CURS allows you to input a simple graphic to replace the cursor
line, like so:

Rem * Arrow Cursor.AMOS *
Rem

C1=%10000000

€C2=%1000000

C3=%100000

C4=%10000

C5=%100000

C6=%1000000

C7=%10000000

C8=%0

Set Curs C€1,C2,C3,04,C5,C6,C7,C8
Wait Key
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This might not do what you think it does. The binary digits are
clipped to remove any leading 0s. When I put them in it looked like
this:

C1=%10000000 !

C2=%01000000

C3=%00100000

€4=%00010000

€5=%00100000

€C6=%01000000

C7=%10000000

C8=%00000000

Where the 1s are in the binary image of the cursor there is a colour
3 pixel, so the little arrow points to the right, just like a greater
than symbol or the AmigaDOS cursor.

So you've got windows coming out of your ears, sexy text, different
shaped cursors, what else do you need to make your application
complete? Right, menus.

Simple Menus

If you are coding something other than a game then you'll have to
get used to generating menus. This is much easier in AMOS than it
is in say AmigaBASIC, where you have to specify everything so
precisely you might as well draw it on the screen with a biro.

Getting a screen together is easy enough with the Screen Open
command, but what do you have to do to make the menus act like a
normal Amiga program? Let’s take it step by step:

Screen Open 0,640,256,16,Hires

Nice and simple to start with. Just a med-res screen to give you that
utility look. Now we define our menus:

Menu$(1)=" Project -
Menu$(1,1)="Load .
Menu$(1,2)="Load As... "
Menu$(1,3)="Save 5
Menu$(1,4)="Save As... "
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That's menu 1 sorted, and as you can see it’s a very simple
procedure to name the menus, with 1 being the menu title, and 1,1
being a sub menu. We do the same for the next menu, but with a
little twist:

Menu$(2)=" About This Game "
Menu$(2,1)="Start New Game"
Menu$(2,1,1)="Are you sure?
Menu$(2,1,1,1)="Yes - GO!!"
Menu$(2,1,1,2)="No - Abort"
Menu$(2,2)="New player..."
Menu$(2,3)="New Opponent..."
Menu$(2,4)="Edit playing field"

You can go on and on adding sub menus like 2,1,1,1,1,1 to infinity,

but bear in mind anything other than one or two sub menus really

gets on the operator’s nerves after a very short while. Finally we
turn the menus on:

Menu On

and at this point the menus are active. You can of course turn them
off later if you don’t want anyone using the menus at a certain
point in the program. Finally, for the benefit of our listing, a few
cosmetic and diagnostic details:

Curs Off : Cls O
Do
Print "Menu= ";Choice(1);" Selection= ";Choice(2)

Loop

You can now run the program. Notice how the menu and selection
numbers change when you select a different menu item. This is
how you know what the user has selected, and it's simply that. Find
out what choice 1 and 2 are and you know what menu item was
under the pointer when the user let go of the right mouse button.

More Advanced Menus

To really get to grips with the menus, especially if you have a
number of them, you have to use the AMOS auto menuing system
with ON MENU ON. This takes a little bit of practice, but it's really
quite simple. The revised program starts the same, pretty much:



Screen Open 0,640,256,16,Hires
Cls 0 : Curs Off

Menu$(1)=" Project
Menu$(1,1)="Load "
Menu$(1,2)="Load As... "
Menu$(1,3)="Save z
Menu$(1,4)="Save As... "
Menu$(2)=" About Game *“
Menu$(2,1)="Start new game"
Menu$(2,1,1)="Are you sure? "
Menu$(2,1,1,1)="Yes - GO!!"
Menu$(2,1,1,2)="No - Abort"
Menu$(2,2)="New Player"
Menu$(2,3)="New Opponent"”
Menu$(2,4)="Edit playing field"

But at this point it diverts into new territory:

On Menu Proc PROJECT,ABOUT
On Menu On

Menu On

Wait Key

Procedure PROJECT
Cls
Y=Choice(2)

Locate 0,22 : Print "Menu: Project”

Locate 0,23

If Y=1 Then Print "Load what?"
If Y=2 Then Print "Load as what?"
If Y=3 Then Print "Save what?"

Windows and Menus
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This turns on the AMOS auto menuing system and waits for you to '
either make a selection from the menus or press a key on the |
keyboard. The PROCs you mentioned in the ON MENU ON statement |
are then defined somewhere else in the program, like right now for

example:
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If Y=4 Then Print "Save as what?”
OM
End Proc
Procedure ABOUT
Cls
Y=Choice(2)
Locate 0,22 : Print "Menu: About Game"
Locate 0,23
If Y=1 Then Print "Yes Or No? Which is it?"
If Y=2 Then Print "No I won't!"
If Y=3 Then Print "He'll do it himself"
If Y=4 Then Print "Feature not implemented"
OM
End Proc
End
Procedure OM
On Menu On

End Proc

And there you have it, the responses are put into PROCs and this
makes the whole thing a lot simpler. You only have to scan for one
variable CHOICE(2) because the first one, the menu itself is chosen
for you automatically, and you’re sent right to the PROC that deals
with that menu. Once you've got subroutines accepting input from
menus, you've got yourself the basis for a menu driven utility
program.

Graphic Menus

This is one area which has a few layers of subtlety which are rarely
touched upon. Keyboard shortcuts are one thing, graphic menus are
another (and that’s something you can’t do easily in Intuition, eh?)
plus the other tricky menu type, movable menus.

There’s so much to the menu systems in AMOS that you'd be
surprised. The system is so much more flexible than AmigaDOS§, it
makes you wonder why people still program in C and machine code
at all.
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This next program is an example of using menus in a very unusual
way, and one which is very hard to do using normal AmigaDOS
menus:

Rem * Bobs on a menu.AMOS *

Rem

Load “dfO:sprite_600/aliens/alieni.abk”
Load “dfO:sprite_600/space/ship1.abk”,1
Flash Off : Cls O

Get Sprite Palette

Menu$(1)="(Bob 1)Bugs” : Menu$(1,1)="(Bob 2)This
Bug” : Menu$(1,2)="(Bob 3)That Bug”

Menu$(2)="(Bob 21)Ships” : Menu$(2,1)="(Bob 22)This
Ship” : Menu$(2,2)="(Bob 23)That Ship”

Menu On
Do
Loop

This program uses the Bobs from the Sprite_600 set so have those
ready in drive df0:. The Bobs appear on the menus, and they act
like normal menus except that they have these great pictures on
them too. The pictures can be instructive, or they could even be
graphics of text! Imagine all the menu text showing up as street
graffiti or cobwebs or clouds, depending on the tone of your
program. You can do the same with Sprites and [cons too.

Cursor the Crimson Altar 1l

Cursor designing? Okay, pretty low on the old priorities for the
moment, but when you get into programming things which use text
rather than pictures, you’ll be glad to get rid of the standard AMOS
cursor. For everyone who wants to get busy tapping out their own
cursors, I'd recommend a program from AMOS PD Library disk 394
called Swiz. It’s a cursor editor, containing a number of example
cursors. Here's some of mine which I created with the program:

Rem SWIZ V1.0 data file

Rem

§

Rem * Alien *
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Set Curs
%00111100,%01111110,%10011001,%10011001,%11111111,%0
0111100,%00100100,%01100110

Wait Key
} Rem * Arrow2 *

Set Curs
%00000000,%00000100,%00000110,%11111111,%11111111,%0
0000110,%00000100,%00000000

Wait Key
Rem * BigArrow *

Set Curs
%11000000,%11110000,%11111100,%11111111,%11111111,%1
1111100,%11110000,%11000000

Wait Key
Rem * Smiley *

Set Curs
%00111100,%01000010,%10100101,%10000001,%10000001 ,%1
0011001 ,%01000010,%00111100

Wait Key
- Rem * SmallArrow *

Set Curs
%10000000,%11000000,%11100000,%11110000,%11110000,%1
1100000,%11000000,%10000000

Wait Key
Rem * Heart *

Set Curs
%00000000,%01101100,%11111110,%11111110,%01111100,%0
0111000,%00010000,%00000000

Wait Key

The joy of the Swiz program is that it allows you to concentrate on
the precise design of your cursor while it stores away all the
information for later transmission to disk as an ASCII file which can
then be merged with your programs. Okay it’'s not earth-shattering,
but itis a nice little go-faster stripe for your AMOS system.

You can do other types of tricks with cursors too, using the CLINE,
CUP, CDOWN, CLEFT and CRIGHT commands:
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Rem * Cline, Cup & Friends.AMOS * i

Rem

Screen Open 0,640,256,16,Hires

Hide : Paper O : Pen 4 : Cls O

Wait 100 : Bell : Print “Hello playmates!”
Cdown : Wait 100 : Cdown

Bell : Pen 6 : Centre “The cursor just jumped
down... to here”

Cdown : Wait 100
Bell : Pen 2 : Print “then here...”

Cdown : Cdown '
For LEFT=1 To 50

Cleft

Wait 1
Next LEFT
Wait 100 : Pen 12 : Bell
Print “now over here”;
Wait 100 : Cdown : Cdown
Wait 100 : Cright : Cright : Cright
Bell : Pen 14 : Print “Now over here”;
For UP=0 To 6

Cup

Wait 1
Next UP
Wait 100 : Bell : Pen 10
Print “and finally up here” : Wait 100
Cmove 5,20

Pen 3 : Wait 50 : Print “Or what about snapping 5,20
to this location with CMOVE?”

wait 100

Pen 4 : Locate ,24 : Centre “AND NOW ERASE EVERY-
THING A LINE AT A TIME”

Wait 100
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Home : Paper 6

For X=0 To 30
Cline
Locate ,X
Wait 10

Next

Wait 200

Locate ,10 : Pen 2 : Centre “And that my friends is
the Cursor commands”

Wait 500 : Edit

This is a simple demo of the cursor command set, which throws the
lines of text around the screen in various interesting ways and
pings a bell to draw your attention to what’s happened. The demo
flips you back to the editor when it’s finished.

Hyper Hypertext

To what use can we put this windowing menu and text system? Well
the obvious choice is a Hypertext system, just like the kind of thing
you can do with INOVAtronics’ CanDo system or one of those other
systems. All you need to do is set up buttons on screen with Zones
on them and you can load pictures from a CD drive, or text files in
scrolling windows with slider bars to control the fiow, and Zones
over certain items of text to take you onto other areas. The
possibilities are endless.



I’'ve mentioned CText and
other types of extension to the
AMOS language, but not as yet
gone into any details about
how vyou would use it.
However now is the time.
CText is another extension to
the AMOS language written by
Aaron Fothergill of Shadow
Software, and you bolt it onto
your AMOS system like any
other extension. First you use
the INSTALL program to copy
the library CTEXT.Lib into
your AMOS_SYSTEM directory,
and then you make use of the
Configl.x.AMOS program,
whatever your system is, to
ensure that AMOS knows the
extension is loaded and ready
to go. Once installed the
extension appears on the
startup screen in AMOS and
the commands become part of
the AMOS command set.

I, CText

CText stands for Colour Text,
and it is an extension to the
AMOS language which enables
you to use colour fonts which
are in fact icon bank based
fonts. In other words the font
is made from icons rather
than text, and where you
would normally use TEXT
commands, you now can use
CTEXT commands instead to
give you glorious colour fonts.

These can be drawn in up to
64 colours using any Amiga
paint program, and can be
displayed on the screen using
proportional spacing and even
kerning. CText Fonts are
loaded in as icon banks, and
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once loaded don’t need to be loaded again. When they’re needed
you just call them up and if they are loaded into the correct bank
they are typed up to the screen like any normal font.

Figure 7.1. A colour font for CText.

In use in an AMOS environment, CText works exactly the same way
as the TEXT command, and in fact displays faster than using TEXT
with a disk based font. On the CText disk, you have two versions of
the CText extension, one for AMOS 1.23 and one for V1.3 and
upwards, what you’d call the compiler versions of AMOS.

Installing

These are installed with an AMOS program called
CText_INSTALL.AMOS, which you run. In the new version of CText,
called CText 2.0, there is a new version of the FONT_SETTER.AMOS
program, which is used to set up your Ctext fonts for use. Also on
the disk are a number of demos for you to run and examine, and a
huge directory of fonts for you to try out. Table 7.1 gives you a list
of these, and those who’ve had lots of font experience with DTP on
Amiga and Mac will recognise some of these names.

All of the programs on previous versions of CText were supplied in
two forms, for V1.23 and V1.3 of AMOS, and this was because the
extension systems for these versions of AMOS are slightly different,
and require slightly different versions of the CText extension.
There’s only one version of the new system as this CText 2.0 is only
available as an upgrade to the original system.
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Akashi22 digitall 6uo PaloAltol15
Aldousl?2 digital3Zuo Park Ave
Andover DPAINT Peignot44
AvantG1l2 fsstencil Picall
Bigtext Futurebig Ruby
Bookmanl1l futuresmall RUBYSTENCIL
bubbles16 Garnet9 Sanfrancisco
Bubbles21 Ham SAPHIREBIG
Camelot2l Helvetical2 sapphirel6
Celticl5 LINEAL?4 Stencills
Courierl1 Longll& stripe
cutout32 LOSANGELES14 stripes32
DemoFontl Manhattan Swansonglb
DemoFont2 Microsoftl5 TIMES]2
DemoFont3 MONACO]11 TimesStencil
Diamond OpalS Tiny
DIAMONDBIG outline32

Table 7.1. Demo fonts with the CText System.

Using CText

Ctext is designed to be used as a replacement to the TEXT
command in AMOS. Instead of using the usual methods of getting
coloured text, that is to say IFF fonts and a lot of judicious
programming, it simply uses an ICON bank (bank swapped to bank
10) to store all the characters, and a small 768 byte data table to
show which icon to use for each of the 256 characters, and the
Width and the Baseline of each character (for proportional spacing
mode). If you're only using non-proportional text with a set width
and baseline, then bytes 2 and 3 are ignored. One of CText’'s neat
tricks, is that you can assign the same icon to several characters.

CText requires its icons in Bank 10, so normally you would load
them into Bank 2 as normal, using NO ICON MASK or MAKE ICON
MASK as required and then use the BANK SWAP command to swap
them into bank 10, like so:

Bank swap 2,10
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The only other thing you have to load for the font is the 768 byte
font data table:

BLOAD "afont.abk.CFNT",font data

The Fontsetter program always saves the font data as the name of
the icon bank with a .CFNT on the end.

This routine will load a Ctext font into memory:
F$="Bigfont"
Load F$+".abk"
Make Icon Mask
Bank Swap 2,10
Bload F$+".abk.cfnt",Font Data

Once you have your own copy of CText 2.0 you could try this
program to run through a few of the fonts to see what they look
like:

Rem * Show CText Fonts.AMOS *
Rem
Do
Curs Off : Flash Off : Cls O
Erase 2
Erase 10
F$=Fsel$("CTEXT2:fonts/*.abk","","Load a CFont")
Load F$
No Icon Mask
Get Icon Palette
Bank Swap 2,10
Bload F$+".cfnt",Font Data
Autoback O
Font Size 0,0
Ctext 10,30,"Hello World, CText here!"
Wait Key
Loop
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The program will pop up a file requester for you to load a font and
then load it. NO ICON MASK means that the font isn’t transparent
on colour 0, but then on a black screen it doesn’t have to be. If you
wanted to overlay text on top of something else, you could set
MAKE ICON MASK instead.

GET ICON PALETTE obviously grabs the palette of the icon bank, in
this case the font we loaded. BANK SWAP switches the iconised font
to bank 10 where CText operates from, and BLOAD etc loads in the
Font Data file. The word FONT DATA is a reserved variable and this
is where the 768 bytes of data will go into memory. The font is
displayed, and waits until you press a key, when the whole
business starts over again.

CText Commands

In CText 2.0 there are a number of new commands you can use, and
they go something like this:

Font Size x,y |

This sets up the width and baseline of the font. If zero is used in X |
or Y, then the relevant width or baseline table will be used from the |
data area. e.g:

Font Size 32,16 : All characters 32 width, 16 base-
line

Font Size 0,16 : Use Proportional width, but fixed
16 pixel baseline

Font Size 11,0 : Use Fixed 11 pixel width, with pro-
portional baseline

Font Size 0,0 : Use fully proportional |

CText x,y,string$

The command to use the text is the CText command, which uses
exactly the same parameters as the TEXT command, so you can
simply change all your TEXT commands to CText, and your
programs will run as normal.

Font n

Multifonts are a new feature and this command allows you to
choose the font number from your program, where n is the number
of the font.



Mastering Amiga AMOS
T Ty Ty, W e |

Font Banks a;b

Normally CText uses bank 10 to store the icons and bank 11 to
store font data for multifonts. But you might want to switch banks
for some reason, like something else in your program is already
inhabiting the space. Well, this command allows you to set the
multifont bank (a) and the icon bank (b).

Font Shift x

This is a method of kerning the text, so that the letters tuck into
each other a little more or less. This makes text take up a little less
room, but it also makes it more attractive in some cases.

Font Step y
This makes it possible to angle the text up or down in steps.

Ct Double x,y
This prints the font twice with a small offset.

Set Ctab n,x

This sets up tab points across the screen. If you've ever used a
word processor or a typewriter then this will make some kind of
sense to you.

There are also a number of new functions for use with the system,
like:

=PLEN(string)

Returns the pixel length of the string. This is so you can predict the
length of the string on the screen.

=PHEIGHT(string)

The height of the string, just like PLEN.

=LAST CTX

Detects the position of the last pixel in the last string.
=CFONT$(n)

Changes fonts mid string

=KERN${n)

Similar job as CFONT but for kerning.

=CTAB
Tabs text from within a string.
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=FONT BASE

=FONT DATA

Returns the location in memory of the Ctext and Font Data areas.
Useful for creating special effects in machine code.

All these new functions improve the way you can use the program
about a hundredfold, and quite a number of the commands allow
you to create moving text with great ease. The creation and
manipulation of text couldn’t be simpler. So how do you create a
font for use with the CText extension?

Making a CText Font

Ctext fonts are very easy to make. You need to create a bank of
AMOS icons, each icon being a character in the font. There are
already a number of disks in the Public Domain which contain
colour fonts as IFF files. And the beauty of it is that there are no
colour, bitplane or size restrictions either, so if AMOS can display
the IFF file, CText can display the font. PD disks abound but one of
the best ways to do it is to take a PD font and adapt it, so you can
steal the brilliant design ideas but use your own palette, or
variation on their theme etc.

Okay so you want to create your own font. You'll need Deluxe Paint
for this. I could cover all the bases by saying “you can use any IFF
compatible paint program for this” but who am I kidding? Everyone
uses DPaint so what’s the use in fighting it! You create a font by
placing all the characters onto the screen in rows, like this:

ABCDEFGHTIUJ
KLMNOPQRST
UvwXxy?:Z

etc

making sure that there are spaces between all the characters. Then
save the screen as an IFF file to disk.

Next you load up SpriteX and cut out the characters as Sprites,
using the built-in sprite grabber. Once you have cut them out, you
go through the bank with Auto scrunch on to eliminate any waste
space. (Newer versions of SpriteX allow you to press the Z key to do
this automatically.) Once you’ve done this and you're with the font,
hit the SWAP button on the top row, so that the sprite bank
becomes an icon bank.

After that you need to use the Fontsetter program. This utility is
used to assign icons to ASCII characters as well as widths and
baselines. By clicking on any of the ASCII characters listed, the
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image used for it will appear in the lefthand editing box at the
bottom of the screen. You can use the left mouse button to drag the
baseline/width lines around this character, or click with the right
button to automatically set the width as the width of the icon + 2
pixels and the baseline to the bottom of the icon. Clicking on the
ASCII characters with the Right button will store the icon shown in
the righthand box to that character.

Multifonts are a CText font with more than one character set in
them. This means you can have a number of designs in your
program all at once, rather than just one set which might get a bit
boring after a short while. The creation of multiple font types in a
single bank is handled quite amply by the Fontsetter program.
Using Fontsetter you can create fonts from scratch, but with the
Font Converter program you can convert directly from a regular
AmigaDOS font to a CText font. This means that you can use the
wealth of colorfonts available in the Public Domain and commercial
fields, like the epic Karafonts set. Whichever route you take to
generating your CText fonts you won’t regret it as this is the best
way to handle fonts for games in AMOS.

To make life even easier there’s a tutorial program included on the
disk, which takes you through all the different aspects of using the
program, and making sure that you grasp all the basic concepts.

CText, How Easy It Is

As you can see it’s all a piece of cake, and I can highly recommend
this program to anyone who's serious about AMOS programming.
The flexibility and speed of the system is such that I can’t see
anyone using those stupid old IFF font routines ever again. But to
get the most out of CText, you really need to use SpriteX, and as
luck would have it there’s a new revision of that out by the time
you read this. See Chapter 10 for more details about SpriteX 2.0.




Maths
Functions

Computing is all about maths
when all’s said and done. The
fact however is that, although
computing at the high end
may use maths which makes
your brain squirt out of your
ears at high pressure, for the
most part O Level maths will
get you through without any
personal injury. If you intend
including a lot of maths in
your programs, | feel bound to
persuade you to get a book on
basic maths. From this you
can glean all the essential
materials for you to include
mathematical formulae in
your programs if you, like me,
never paid attention in school.
It’s handy to know things like,
for example, how to calculate
the area of a circle although,
having said that, AMOS can
take a lot of the weight off
your shoulders by supplying
much of the hard number
crunching power in the form
of its mathematical functions.
I'll delve into the built in
functions a little later on in
this chapter. But for now.

Let’s Talk about Maths

When you mention maths in
polite conversation in most
circles, and people turn off.
People react as if you've said
something really offensive,
and this becomes even more
offensive it seems in print.
Stephen Hawkins says in his
book A Brief History Of Time
that there’s a saying that
every formula you include in
vour book halves the
readership of said book. This
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needn’t be the case, especially if the point of your book is
programming, in which case a certain amount of maths talk is
unavoidable. The main stumbling block for people is to realise that
maths is actually good fun as long as you don’t get out of your
depth, a bit like swimming. Take easy steps and soon you’ll treat
every outing as a pleasure rather than something to be feared or
dreaded.

The secret with mathematics is to get the right reference books and
read them very carefully. I like two which spring to mind as
inspiring maths books, which make it fun. The first is Mathematics
For Everyman by Laurie Buxton (Dent 1984), which is a very
readable and friendly book about the joy of maths. It takes you
through a lot of the very easy stuff and, more than that, explains
reasons why maths can be fun. The second book is the more wordy
and slightly more learned Mathematician’s Delight by WW Sawyer
(Penguin 1943) which has appeared in paperback a number of
times. (You may have to buy it from an out of print book service
like that offered by Waterstones, or order it from the library!) Buy
both these books and read them to bits, then you’ll be ready to take
on almost any thick book of formulae without so much as breaking
a sweat.

Basic Functions

AMOS contains a lot of maths functions, and although a small
amount of mathematical knowledge is good for a programmer, it’s
more a case of knowing what you need to know and leave it at that.
You don’t need to know the equation for calculating the amount of
black holes in the Universe off the top of your head, you just need
to be able to look it up somewhere and understand enough to know
an equation when you see one. Although it might not ever occur to
you to actually use any maths functions in your programs, they can
in fact be incredibly useful, and this is the reason why. You can
bang bang nails into wood by hand, especially if you're a karate
expert. But 2 more elegant and less painful solution is to use a
hammer, a purpose built tool for the job. This is why maths
functions are useful, and this is precisely why you should use
them. The right tool for the right job.

AMOS Maths

The maths functions in AMOS use the standard Amiga maths library
found on most Amiga disks, at least the ones with most of the
Workbench files on anyway. So in order to use maths functions
from an AMOS program you need to ensure you have the
MATHTRANS.LIBRARY in the libs: folder of the disk from which the
program is booting. This includes any compiled programs and
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obviously any programs running from RAMOS. For the most part
this is dealt with by booting from your AMOS disk anyway, but if |
you run into problems this is sometimes a good thing to check. '

Obviously vou need to use the correct AMOS number types to
perform any operations, so trying to use integer numbers with a
function that expects a floating point number will cause problems
in your output. Check the various variable types I mentioned in
Chapter 3.

Now what sort of maths are we talking about? Well, in most cases
the way you’ll be using maths is if you want to draw complex
shapes like 3D, unless you stump up the cash for AMOS 3D that is.
Vectors they are called, and basically they are points in space.
You’ll have to read up on angles and moving vectors
(transformation that’s called) before you embark on a project. But
basically what you have to know about angles in AMOS is that they
will be expressed in radians.

A Few Degrees

For the treatment of angles (for the creation and movement of
points in space for example) AMOS will use radians as a default, as
opposed to degrees. Why this is I don’t know, because I never
studied radians and don’t know them from Adam. Francois Lionet
obviously knows radians better or they are easier to code, I don't
know. But what I do know is that if you want to have AMOS
recognise degrees all you have to do is type:

Degrees

and all will be well. This affects all the trigonometric functions and
all their input and output will be translated accordingly. Obviously
to switch back from degrees to radians you will type:

Radians

which apart from sounding like some new washing powder is in fact
the way you switch back to the default method.

A Slice of PI

Another branch of maths which will be of interest to the budding
top end programmer is geometry and trigonometry. This is all
about angles too, but geometry is more familiar territory for those
of us who thought we’d never need to know how many men it takes
to half fill a bath of water. Diameters of circles, areas of triangles,
space and volume. That’s trigonometry country.
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As you will doubtless recall from your maths lessons, Pl is a
constant much used in trigonometry to calculate angles, eg the
circumference of a circle is calculated by 2 times PI times the
radius, or 2PIr. The AMOS version of PI is PI#, with a special version
of the # symbol to help distinguish it from any other variables. So
to calculate the circumference of a circle we could do this:

Rem * Circumference.AMOS *

Rem

Screen Open 0,640,256,16,Hires

Paper 0 : Pen 2

Cls O

Input "The radius of the circle is ?";R#
Print "The circumference is";2*Pi#*R#
Wait Key

The word trigonometry comes from the greek meaning the measure
of triangles, and so knowing a bit about angles is a good thing. All
this maths isn’t just good for its own sake, you see. It's handy to
have a little maths if you want to create a really original game, for
example, as you can speed your way by knowing how to divide up
things like memory and screen space, using formulas rather than
the old fashioned brute force and ignorance.

Triangles and a certain Pythagoras are linked by the theorem which
we all learn in school “the square of the hypotenuse of the right
angle triangle is equal to the sum of the square of the other two
sides”, and the joke about squaws on hippopotamus hides, etc. The
angles of the corners of a triangle add up to 180 degrees, so there
are a number of ways to calculate the area of a triangle. One of my
favourites, by a strange coincidence, employs another of the AMOS
trigonometry functions, SIN or sine. The area of a triangle is equal
to half the sum of the length of two of the sides (let’s say sides b
and ¢ for argument) and the sine of the angle between them.
Obviously if you know the length of the sides and one of the angles,
it’s easy to figure the remaining angles.

But sines are better known perhaps for generating sine waves like
this one:

Rem * Sine Wave.AMOS *

Screen Open 1,640,256,16,Hires
Degree

For X=0 To 640
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Y#=81in (X)
Plot X,Y#*50+100
Next X

As a sound wave the sine has a pure sweet tone, like a flute or pipes
but we'll go into that a bit more when we cover sound (see Chapter
16).

Trigonometry Fountain

To fully appreciate the sort of effects you can get using maths
rather than plain graphics, check out the effect from this program
using a range of the various trigonometry functions available to
you in AMOS:

Rem * Triginomitry Fountain.AMOS *
Rem
Screen Open 1,320,256,32,Lowres
Curs Off : Cls 0 : Flash Off
NM#=81
P1#=4*Atan(1)
DE#=0.05
SX#=160/Sqr(3) : SY#=230
For N=1 To NM#

A#=P1#* (- 1+2*N/NM#)

Gr Locate 160,100

For T#=0 To 3 Step DE#

X#=T#*Cos(A#) : YH#=TH*(Sin(A#)-T#/2)

ITf Y#>-0.4
Z=Rnd(15)
Ink Z
Draw To SX#*X#+160,100-SY#*Y#
Else
T#=3
End If
Next T#

Next N
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It's a recursive program, meaning it takes the basic premise of
running a curved line down the screen and runs through the
procedure a number of times via the FOR NEXT loop. The word
recursive brings us to another kind of geometry much used in
computers over the last ten years, and that is fractal geometry.

Fractal Maths

The word fractal was first coined in the late '70s by an IBM scientist
called Benoit B Mandelbrot, and has since passed into popular
usage. People now know what one looks like (which is more than

| they did when I was banging on about them years ago) and they can
usually mumble a few words about where they come from and what
they’re for. But few people really know much about them.

Fractals are a part of a bigger field called chaos theory, which is
based on a little understood series of experiments and theories
which produce unpredictable results for no reason. You send
random data to an object or program and the result is a strangely
ordered pattern, which is odd considering the random input. The
| theory was invented years ago before computers, but it’s only since
computers have been around that people have been able to see
what these curves look like. Computers use fractals to produce
imitations of natural phenomena, and AMOS can do this too.

We've touched on fractals and mandlebrots, but how do you
actually go about generating them? It’s complicated, but like our
previous example the answer is a recursive approach, where a
formula is fed repetitively with random information, and the
distribution of the output is displayed on the screen. You can do
this in one of two ways. Either plot each dot to the screen, which
takes ages and doesn’t give you a very good screen display. Or you

| can draw the whole thing line by line, which is the way almost all
mandelbrot programs work. Here’s a simple example of that
process:

Rem * Simple Mandelbrot.AMOS *
Rem
Screen Open 0,320,220,32,Lowres
Flash Off : Hide On : Curs Off : Cls O
Pen 2 : Paper 0
Do
X=320
Y=200
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Z=32
Cls O '
FRAC[X,Y,Z] |
Wait Key
Loop
Procedure FRAC[X,Y,Z]
CY=Y : CX=X : K=Z
XN#=-2.25 : XX=0.75 : YN#=-1.5 : YX#=1.5
H#= (XX#-XN#) /CX : V#=(YX#-YN#)/CY
For A=0 To CY-1
For B=0 To CX-1
M#=XN#+B*H# : N#=YN#+A*V# : D=0 : X#=0 : Y#=0
L:

WH=XH#*X# o ZH=YH*Y# : RH#=WHHZ# : YH=2*XH#*YHN# :
X#=W#-Z#+M# : Inc

If R#<4 and D<K Then Goto L

If D=Z Then D=0
Plot B,A,D
Next B
Next A

End Proc

All the work is done in the procedure FRAC, and first it sets up the
basic integer variables CY, CX and K and some other variables of a
more floating point nature. These are minimum and maximum -
values of X and Y. The loop takes the initial values and pumps them |
through the function repeatedly and a line is plotted to the screen

of a certain distance of a certain colour. An entire basic mandlebrot
curve is printed line by line to the screen. Obviously you can add
zoom routines which redraw a certain part of the formula and the
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screen in more detail. If you decide to take a pop at this I'll advise
| that you make sure the level of magnification is compensated for
by levels of precision in your maths.

Figure 8.1. A mandelbrot from the program.

More AMOS Maths Functions

The beauty of having built in maths functions is that, like a
scientific calculator, the AMOS program can accept data directly
from a formula in a book. So from any of those maths books |
mentioned earlier you can lift a formula and build a program
around it. The formula forms the basic routine of your program.

Figure 8.2. A nice maths formula.

Like for example the formula in Figure 6.2 translates as the
following:

XF=XB+(XR/3)+(SIN(X) /TAN(XR))

This formula isn’t to do anything in particluar, so running it won’t
answer any big questions in the cosmos, but it does demonstrate
how to translate a mathematical formula into AMOS code.

Gimme a Vector, Victor

Finally, another area where maths can help you is in the field of
| vectors, like the ones I mentioned earlier.



Maths Functions
[ s o et g e a1

Vectors are basically a change in direction of an object or point in
space. Hence their use in transport especially aeroplanes and space
vehicles like the space shuttle. As an AMOS idea vectors are
interesting for the construction of games and graphics, as
exemplified in Aaron Fothergill's Brickout and Ping games.

The thought is this: you have to use two variables to hold the x and
y coordinates of the sprite position. You use these two variables to
hold the x and y movements of the Sprite in each frame of the
animation. Like so:

Rem * Vectorsi1.AMOS *

Rem
Curs Off : Hide : Flash Off : Cls 0 : Ink 4,4 :
Paper O

Input "X Vector ";DX#
Input "Y Vector ";DY#
Cls 0 : Bar 0,0 To 3,3
Get Bob 1,0,0 To 4,4
Cls O
X#=160 : Y#=100
While X#>0 and X#<320 and Y#>0 and Y#<200
Bob 1,X#,Y#,1
Wait Vbl
X#=X#+DX#
Y#=Y#+DY#
Wend
End

This shows you the principle. You start by inputting the x and y
direction vectors and this has a result on the direction that the
Sprite will go. It’s best to try a range of numbers between -8 and 8
for each of the vectors. First the vectors you require are accepted
through the unput command and stored in two variables called DX
and DY. The Bob used in the program is grabbed from the screen |
using Get Bob, having first been placed there using a Bar command.
Then the start position of the Bob is set to x=160 and y=100, or the
middle of the screen. A While Wend loop is then activated to move
the Sprite in the the direction given by the vectors. (Once you've
learned a bit about vectors you’ll be able to predict the precise |



Mastering Amiga AMOS
e e R —"

| direction!) The Bob is moved until it reaches the edge of the screen,
| either less than screen position 0 at the top or left of the screen, or
screen position 320 or 200 to the right or bottom.

| Each time the While Wend goes around, the DX and DY vectors are

| added to the current coordinates, thus affecting the direction of the
Sprite. This is a very cool and efficient way of shifting objects
around, and this becomes even more slick when the objects move
in not just one direction but two. Obviously you have facilities at
your disposal in AMOS 3D to translate objects in three dimensions,
but a little vectoring wouldn’t hurt sometimes for those really
special effects.

Here’s another example for you to chew on. In this next case the
vector is flip flopped, that is to say it goes all the way in one
direction until it reaches the screen edge and then bounces back to
go in the opposite direction. Here's the listing:

Rem * Flip Flop.AMOS *
Rem
X=1 : DX=1
Curs Off : Flash Off : Cls O
Ink 4,4
Bar 0,0 To 15,15
Get Bob 1,0,0 To 16,16
Cls O
Double Buffer
Do
Bob 1,X,100,1
Wait Vbl
X=X+DX
If X<=0 or X>=319
DX=-DX
End If
Loop

The Bob is created as before, but this time a little bit bigger. The
Bob is only moved for simplicity’s sake in the X dimension, from
left to right. Once it gets to the other side of the screen, it flip flops
around and reverses direction to go back the other way. The DX
vector is changed to a minus number, which of course reverses the
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movement and translates a left to right motion into a right to left
motion. Simple and very effective. A subtle and much more spirited
variation would be to make the X and the Y vectors flip flop on
impact, so you can bounce the Bob around the screen. A further
twist would be to make the vector of the bounce different when it
hits the wall so it bounces around a little bit more randomly. Many
thanks to Aaron Fothergill for his vector programs.

Bone Up Your Maths

One of the best sources for AMOS mathematical hints and tips,
algorithms and the like is the AMOS Club (see Chapter 23 for
details).
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Sprites
and
Bobs

In all computer games you see
on the Amiga, you will see lots
of Sprites and Bobs, the
characters on the screen
which glide around over the
backgrounds, shooting each
other or running around
mazes in pursuit of a wild few
hours away from it all. These
characters on the screen are
called sprites for a reason long
lost in the history of computer
programming.

At the back of my mind I
vaguely recall something
about insects called water
sprites, and the way they skim
around on the surface of the
water. | imagine an Atari
programmer looking at these
things skimming about and
wondering if they were trying
to tell him something about
how aliens should move over
the surface of a background
without touching it. Until then
any characters on the screen
had obliterated and redrawn
the background behind them
as they went, because they
inhabited the same plane of
graphics.

Anyway even if this story
about water sprites is bogus, (I
kind of like the sound of it)
Sprites are now built in to the
hardware of any computer
capable of games, and are
usually called hardware
sprites. They are discreet
chunks of graphics that are
separate from the main
display, on a separate plane
you might say, so that they
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skim over the surface of the background without disturbing it. The
Amiga has eight hardware Sprites, and these are pretty much the
state of the art for 1985.

| But when the Amiga was designed they also incorporated a facility
for what they called Blitter Objects or Bobs. These are better than
Sprites for a couple of important reasons.

1. Sprites are limited to eight per horizontal line on screen

2. Sprites can only have 15 colours.

Bobs on the other hand make use of the Blitter Chip in the Amiga,
capable of copying images to the screen at rates of a million pixels
per second. Bobs are just like Sprites, but instead of being limited
in any way they are unlimited. They can have as many colours and
resolutions as Amiga screens, and they can be as numerous as you
like as there are no limitations on number. Obviously the more
Bobs you have on screen the more stress you put the processor
under, but don’t worry about that. Chances are you’ll rarely push
AMOS that far with your programs. But bear in mind that Bobs are
slower than Sprites and use up more memory. This may be a
consideration no matter how small your program.

Sprites are limited in size, and their palette can only be the last 16
colours of a 32 colour display. So if the Sprite’s palette takes some
of its colours from the first 16, those colours will change with
different backgrounds. Great care is needed in the creation of
Sprites.

As a rule of thumb use Bobs for slow moving, and big shapes and
use Sprites for fast moving small shapes, that’s a fair division of
labour.

Don’t Get Confused

It’s easy with all this talk of Sprites and Bobs to get a little tied up
in knots. When you see a character on the screen in a game, it’s
always called a sprite, but this is a generic term, and not intended
to imply that the object is a Sprite or a Bob. Like hoovers and biros,
the word has a lower case first letter and means any moving object
on the screen. When | talk about specific routines etc, pay attention
to what we are actually talking about. I'll try to make it plain, but
you'll have to concentrate, that’s your end of the deal.

One other thing, Sprites can be made to be bigger than the limit of
16 pixels, and that is by using what they call in AMOS computed
sprites. The computer automatically sticks Sprites together to make
bigger Sprites. You can only have up to 128 pixels in width, as there
are only eight hardware Sprites. (Tsk! Nothing but limitations!)
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Creation of Sprites and Bobs |

Making your own Sprites is very easy. You can grab a Sprite from an
[FF picture using the GET SPRITE command, (and some very good
special effects can be had this way) but by far the best method is to
use a Sprite designer like Sprite Editor. AMOS from your AMOS disks,
or better yet SpriteX. (See Chapter 10 for more details)

The Sprites can actually be designed and drawn in SpriteX or simply
grabbed from an IFF file. This is good because you might feel more
comfortable drawing in DPaint or something like that than you will
diving straight into a strange sprite engine.

Once the Sprite or Bob has been drawn and grabbed, it can be saved
into an ABK file on disk, and then loaded into AMOS programs for
use. Great care must be taken when you create the Sprites that you
use the right colours for the palette you will be using. To keep the
same palette in DPaint between two pictures, simply load in the
picture whose palette you want, clear the picture, and then draw
your sprites and save them. The palette will then be identical to
your picture. (Bear in mind also what I said about Sprites using the
second 16 colours in a 32 colour palette!)

Animation

It is possible to use animation without using AMAL, and with the
advances in AMOS, like for example the AMOS Compiler, such
routines needn’t be slow. When compiled, the movements can be as
fast and smooth as AMAL, and in some cases depending on how
well you write and structure (optimise in other words) your code, |
they can even be as fast without compilation.

Simple animation can be performed by changing the image in a Bob
or Sprite command quickly, like this:

Rem * Bob Animation.AMOS *
Rem

Load "Sprites.abk"” : Rem Load your favourite sprite
file here

Main:

Bob 1,100,100,1

Wait Key

Bob 1,100,100,2

Wait Key

Bob 1,100,100,3 ‘
I
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Wait Key
Bob 1,100,100,4
Wait Key
Goto Main

This case shows you that you can look at each frame in a Sprite and
create an animation from it. Each time you press a key the
animation advances a single frame, and although this is very nice,
animating is usually a bit faster than this. To animate the images
properly, you simply have to add a loop to the proceedings:

For A=1 To 10
Bob 1,100,100,A
Wait Vbl

Next A

The Wait Vbl smooths the animation by waiting for the next vertical
blank of the screen before flipping to the next image. You can
change the Wait Vbl to a Wait n with n=5 or something like that.
This slows down the animation to a sensible speed. The images are
flipped through from 1 to 10 (most animations are a little less
complex than that) and rapidly enough that the illusion of
movement is given. If you want to know how to do animation
itself... well, that's a more weighty subject and enough for a book in
itself. Get a book on animated film-making and employ the
techniques given there, or how about getting a copy of Disney
Software’s The Animation Studio, which has a lot of very good
tutorial stuff on how to draw animation.

The key thing in animation is animating only when needed. Very
few Sprites will require animating all the time, and most only
animate when they move. If you require constant animation then |
suppose AMAL is the best idea, because it all works independently
from the AMOS code. This can be a drawback though in some cases,
especially when you need to pass information to and fro from
AMOS to AMAL, and if you're going to compile the program I'd say
avoid AMAL.

So try to animate on the move, meaning that for example if your
littie man or whatever has to move to the left, then a Sprite showing
him walking to the left is useful. You don’t have to draw all the
Sprite moves (especially if the Sprite looks the same from both
sides) as you can flip the Sprite from side to side by adding a
hexadecimal number $800 to the Sprite definition. So that’s
creation and animation. What about moving about and bumping
into things?
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Moving

Moving Sprites and Bobs about without AMAL is very simple. Sprites
can be whizzed around the screen anywhere you like, simply by
adjusting the x,y coords on the screen. These numbers can be
INCed and DECed and FOR NEXTed to any value you like, and |
controlled by any external controller like the mouse or joystick, and |
many other types of control as we’ll see in Chapter 11 on controls |
and movement. So try this:

Rem * Movit.AMOS *

Rem
Load “sprites.abk" : Rem don;t forget to load your
favourites

For Z=1 to 80
Bob 1,X,80,1
Next Z

So you just have to alter the coords on the screen, and this doesn’t
have to be just a simple loop. You can adjust the point that a Bob is
traced onto the screen smoothly or jerkily, and these positions can
be drawn from anything, even the sound of the music playing in the
background, as with the VUBARS commands.

Collision Detection

Unless what you are doing with AMOS is not a game of any kind,
you'll want to detect collision. There’s no point in having Sprites
whizzing around the screen unless you can tell when two or more
of them bang together, or when one shoots, that the others are
going to explode.

There are two facets to the detection of Sprite or Bob collisions,
first the BOBCOL, SPRITEBOBCOL, BOBSPRITECOL, or SPRITECOL
commands, which detect if any Sprites have collided. In other
words “has anyone hit anything?” Second you have to employ the
function COL() which tests to see which individual sprite sustained
the damage, or “who hit what?".

For example if your hero is Sprite 8 and the bad guys are Bobs 1, 2,
3 and 4, you would do something like this:

C=Spritebobcol(8,1 To 4)

returning a value of -1 if you’ve hit any of the mentioned Bobs, and
a 0 if you haven’t. So obviously you have to have a test after the
command to test IF THEN -1 or 0 GOTO somewhere else.
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The first somewhere else you go to is to the COL() function, like so:
If Col(3) Then Print "Crash"

or more appropriately GOTO the animation images for an explosion
and replace them inplace of the current Sprite. This is a program
which explains all that very simply:

Rem * Collision Detect.AMOS *
Rem
Screen Open 0,320,200,16,Lowres
Curs Off : Flash Off : Hide : Cls O
Load "dfO:sprite 600/aliens/alient.abk”
Load "dfO:sprite 600/space/ship3.abk",1
Get Sprite Palette
Double Buffer
Bob 1,0,80,
Bob 2,320,80,
Shared M
M=320
Do
_ANIMSHIP
_MOVEALIEN
If Bob Col(1) Then _BOOM
Loop
Procedure _MOVEALIEN
M=M-5
Bob 2,M,80,1

End Proc

; Procedure _ANIMSHIP
. For Y=18 To 21
Bob 1,,,Y
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Wait Vbl ‘
Next Y
End Proc ‘
Procedure _BOOM
Boom
For X=35 To 43
Bob 1,0,80,X
Wait 4
Next X

Pen 6 : Paper 0 : Centre "Bang! You're dead!"
Wait Key
End

End Proc

This program has a number of features worth looking into.
Obviously the Sprites are from the Sprite 600 set, available from
your AMOS disks or via one of the various AMOS PD outlets. These
are the same Sprites in the simple AMAL game I've described in the
AMAL chapters, in fact this is a sort of prototype of that idea. In
this example the spaceship meekly waits at the end of the screen,
and you can’t move it at all. The alien ship comes from the right of
the screen, and when the ship is touched by the alien it explodes
beautifully.

All the image information for the explosions etc are in the Sprite
files, and like other examples which use the example Sprite files,
the Sprites are loaded one after the other into the same Sprite bank.
If you wanted to make this program a little bit easier to handle (and
cut out the wait for the Sprites to load from disk) you should load
them in direct mode and save them off with the program. Or to be
really kind you could load the Sprite files into the bank, merging
them by adding the positive number to the end of the filename, and
then save off the bank to disk as a new ABK file.

Once we have loaded the Sprites we’'ve set up DOUBLE BUFFER to |
prevent any flickering of the Sprites, and GET SPRITE PALETTE will |
make sure our Sprites are the same colours as they should be. In
this case the Sprites are from the same set so they are all the same
colours. If your Sprites are of different palettes, you may have to
re-edit them and alter the palettes to fit.

127



Mastering Amiga AMOS

Next we set up the initial positions of the Bobs, and then define a
variable as shared for the position of the Bob in the proc called
_MOVEALIEN. The reason this is shared is that the proc is called
each time the Bob is moved, and so the variable has to be defined
outside the Proc. If the variable isn’t shared, then it is always 0, as
it never gets defined, according to the Proc. In this case this means
that the Sprite would suddenly turn up in the same position as the
ship and explode the ship right away, rather than travelling gently
across the screen.

So we're all set. The main loop of the program is the DO LOOP,
which will go on forever until the <Ctrl-C> combo is pressed. The
loop runs through the main parts of the program, calling procs and
then looping back to the start again. Each time it calls the
_MOVALIEN proc the alien moves to the left. (I've put an underscore
character at the beginning of the proc names so I can then use any
words I like, rather than sticking to proc names which aren’t
commands or reserved words!) Each time the _ANIMSHIP proc is
called the ship’s tailflame animates. And at the bottom of the proc
we have the collision detect routine which will trigger the Proc
called _BOOM when the alien makes contact with the ship.

The _BOOM proc makes a BOOM noise and then animates the
explosion sequence from the sprite bank. This won’t work if the
Sprites are any others than the ones specified, as they have specific
images in the bank which do certain jobs.

The sprite movement is a little jerky, even with double buffering.
But you can spruce this up a little with careful organisation. For
example, only animating things that need animating is a good one.
The old Paul Daniels’ ploy is a good one too, that is to say
distraction. If your Sprite moves fast and all over the place, nobody
is going to notice how jerky it is are they? This works well with
scrolling screens too, if something is going on over the screen then
it won’t be quite so obvious. Planning is everything, but obviously
all these problems vanish to a certain extent when you compile a
program.

Another method is to make sure that if something which has a
constant animation is moving, try shutting down any loops which
could slow it down. Set a variable to toggle on and off when certain
processes are going along, and then you can simply check what’s
operating and if you have more than a certain number you can
close a few down. It’s a complex way of doing it but it works.

The way you toggle a variable between two values is like so:
S$=2
Do
Print S
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$=12-§
Loop

This toggles a variable called S between 2 and 10, by making it
equal to 12 minus whatever it is at the time. As it is equal to 2 one
time and 10 the next, it flip-flops back and forth between 10 and 2. |
Clever, eh?

Sprite Viewing

One of the hardest things to do when working with Sprites,
especially other people’s, is to know what image in the bank does
what. If you think about it though, it's remarkably easy to fix up a |
simple program to look into a bank for you and show you
interactively what is there. To check the vital statistics of your |
Sprite banks, let this program do all the work:

Rem * Sprite Bank Viewer.AMOS *

Rem

F$=Fsel$("*.abk","","Load sprite bank","to show on
screen")

If F$="" Then End

Load F$

Flash Off : Curs Off : Get Sprite Palette
N_SP=Length(1)
For N=1 To N_SP-1
A=Sprite Base(N)
If A '
Clw |
Bob 1,160,100,N
Print "Sprite number";N
Print "Size in X:";Deek(A)*16 |
Print "Size in Y:";Deek(A+2)
Print “"Number of bitplanes:";Deek(A+4)
Print "Position of hot spot in X:";Deek(A+6)
Print ' " " Y:';Deek(A+8)
End If
Wait Key
Next
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Each time you press a key, after loading the Sprite file in question,
the file will flip to the next image and give you a read-out of the
Sprite image and its important statistics like length, width, image
number and so forth. As a project for you, try creating a variation
on this program which has a two way flipping effect, so you can go
back and forth through the Sprites.

. Bullets

A sort of sub-skill in producing games is that of releasing, tracking
and colliding with bullets and even multiple bullets. This is a mega

| problem but with a little bit of clever maths, it can be solved with
the minimum of fuss.

This routine was originally created by Aaron Fothergill of the AMOS
club, and I’'m printing it here as it’'s one of the best and most
concise routines of this type that I've seen:

Rem * Multi-bullet.AMOS *

Rem

Dim BX(10),BY(10),BDY(10),BS(10)

Curs Off : Flash Off : Cls O : Paper 0 : Pen 1 : Ink 2,2
Bar 0,0 To 7,15 : Hide On

Get Bob 1,0,0 To 16,16 : Hot Spot 1,4,0

For A=0 To 9 : Cls O : Locate 0,0 : Pen A+2 : Print "*"
Get Bob 2+A,0,0 To 16,8 : Hot Spot 2+A,4,4 : Next A
X=160 : Y=180

Cls 0 : Double Buffer : Colour 2,$FFF : Colour 1,$FFO

Fade
1,%$0,$FFF,$F00,$F0,$F,$FF0,$FF,$FOF ,$F80,$8F0,$F8,$8F,$80
F,$F08

While Mouse Key<2
Bob 1,X,Y,1
If NB>0 Then Gosub BULLETS
GTG=1-GTG : X=X Screen(X Mouse)
If Mouse Key=1 Then Gosub FREBULLET
Wend : End

BULLETS:
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For A=0 To NB-1
Bob 2+A,BX(A),BY(A),2+BS(A)
BX(A)=BX(A)+1 : BY(A)=BY(A)+BDY(A)
If GTG=0 Then BDY(A)=Min(A,BDY(A)+1)
Next A
NB2=NB
For A=NB-1 To O Step -1
If BY(A)>199 or BX(A)<0 or BX(A)>319
Bob Off 1+NB2
Swap BX(A),BX(NB2-1) : Swap BY(A),BY(NB2-1)
Swap BDY(A),BDY(NB2-1) : Swap BS(A),BS(NB2-1)
Dec NB2
End If
Next A

Return
FREBULLET:
If NB<10
BX(NB)=X : BY(NB)=Y
BS(NB)=Rnd(9)
BDY (NB)=Rnd (2) -12
Inc NB
End If
Return
The beauty of this routine is that it doesn’'t waste time on bullets

which are no longer moving, and sorts the remaining bullets so that
they are more efficient. Fiendish.

As well as anything else, the program first creates the Bobs we’ll be
using, and in this case it’s a sort of firework which moves left and
right in tune with your mouse movements. If you press the mouse
button, the sparks shoot out of the end of the firework. The bullets
and their motions are stored in arrays, and when the mouse button
is pressed, the fire routine is actioned and a number of bullets
come flying out of the top and curve upwards under the influence
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of gravity. Study the BULLET and FREBULLET procs and how they
work. Use the SWAP command to sift the bullets into the right order
depending on their status.

For Your Information

The mouse pointer in AMOS is a Sprite, and so is the AMOS logo at
the top of the screen in the editor. These are all stored in a special
bank called Mouse.abk on your AMOS disks. In this special bank
Sprite 1 is the normal mouse pointer, Sprite 2 is the crosshairs,
Sprite 3 the clock and Sprite 4 the AMOS logo. You can load and edit
these Sprites but you must keep the same resolution and amount of
colours or AMOS will crash. The cursors are all 2 bitplanes (4
colours) Hires, and the AMOS logo is 4 bitplanes (16 colours). Keep
to these boundaries and you can create your very own pointer set.
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SpriteX

In order to make your games
programs truly original you
have to start designing your
own Sprites and Bobs.
Although this sounds like a
chore, it needn’t be. Either you
draw a shape on screen or
load an IFF file and grab an
area of the screen as a Sprite,
or you use the AMOS Sprite
Editor program on your AMOS
disks. This program was until
a short while ago the only
convenient way to produce
movable objects for your
screens. But the author of the
AMOS Sprite Editor, Aaron
Fothergill of Shadow Software,
decided to upgrade the
program and make it more
powerful. To be honest the
original program had some
annoying bugs, and being a bit
of a perfectionist, Aaron
wanted to do a proper job on
the program. So SpriteX was
born and anyone serious
enough about AMOS to want to
write their own games really
gught to have a copy.

Right Tool for the
Right Job

SpriteX is a modified version
of the original AMOS Sprite
Editor, with many more
features, and greater amounts
of what the Americans would
call functionality. The main
screen looks similar, but you’ll
find more functions. Whereas
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the original Sprite Editor was limited as to the type of objects it
could create, the SpriteX editor is designed for drawing AMOS Bobs,
Sprites and even Icons.

Any images designed in SpriteX are stored in a bank, ready to be
saved to disk and used as Sprites, Bobs or Icons by AMOS. To use
them as Icons, you use the SWAP button on the top line of buttons
to swap them into the Icon bank, and then hit the SAVE as ICONS
button. See Figure 10.1 for a look at the SpriteX screen.

The editor is very easy to use, and borrows much of its look and
feel from Amiga paint programs. For example two buttons at the
top left of the screen allow you to cut out an area from the zoomed
sprite, and then paste it elsewhere in the sprite. When Cut is
selected, you click on the zoomed area and drag the cut area to
size. The program will then use this cut area as a brush. Clicking on
Paste will allow you to go back to using this brush while you are in
| the editor.

Size Xi32 Y. 32

Figure 10.1. SpriteX 1.32.

At the bottom of the screen are tools to help you move Sprites to
and from the Sprite bank, and a number of other tools for
manipulating banks.
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Insert Sprite, Put Sprite, Get Sprite, Delete Sprite

Erase Bank

New Features

New Buttons
Load Sprite/icon bank

Save Sprite Bank

Append Sprite/icon bank





















































































































































































































































































































































































































































































































































































































































































