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Nic Outterside meets the program-
ming duo responsible for two new
and exciting games for the Atari ST.
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Midi

Our music expert takes a trek
through the vast range of Midi soft-
ware and hardware available and
gives some pointers on what to buy.
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Education

We examine a plethora of top quality
PD educational software for the ST.

STOS

Starting a brand new series, David
McLachlan gets to grips with this top
selling programming language and
passes on some useful hints and tips.
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The combined painting skills of Dave
Lowid and Sid Tourtee grace our
international art gallery this month.
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Our resident adventure wizard opens
the door to give help to intrepid
wayfarers everywhere, and includes
a review of Sierra Online's Manhunter.
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Part 9 of The Complete Atari ST.

and uses of this powerful micro.

response using colour in art.
programming in C.
packages for business use.

flexible loop structures.

MORE FOR YOUR BINDER ...

Over the months this illustrated
pull-out, which comes free with
Atari ST User, is building up into
the definitive guide to the working

Continuing this month with:

@® Creating mood and emotional
@® Some more input functions for
® Spreadsheets and accounts

@® We continue looking at Basic’s
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David McLachlan, one
of the STOS design
team, starts a monthly
feature to help you get
the best from this top-
selling games creator

ELCOME to the first part of a new

reqular series where together we'll
look into and examine the many program-
ming as . Creator.

games. Unlike other oS
games writer doesn't need to prograr
own graphic routines for sprites or ani-

to illustrafs a

powerful STOS commands. What the

routine does is to display up to nine
miniature versions of Neochrome or
Degas pictures from a disc of artwork.

You could, for instance, use this tech-
nique as a novel menu selection device in
your own games.

When you have typed in the listing,
enter RUN and the program will look for
Neochrome picture files from drive A. To
use another drive simply alter the drive
number on line 40: Drive zero is drive A,
drive one is B and so on.

If you want to access picture files in
another folder, again it's a simple matter
to alter the variable PATHNAMEY to the
desired folder. For instance:

|PATHNAHE$=”A:\PICTURES\*.NEO” |

will access Neochrome files in the folder
PICTURES on drive A. To display Degas
pictures change the NEO extension in
PATHNAMES to PIl.

When the pictures have been miniatur-
ised and displayed, move the mouse
pointer over them to restore their palettes
— unless you've used the same one for all
your pictures. Click a mouse button to
save a copy of the screen. Experiment
with the program. Try altering it as sug-
gested. Examine how it's structured and
how it works.

Looking at the program, the first
unfamiliar command you will come across
is KEY OFF. This removes the function
key strip from the top of the screen. HIDE
ON removes the mouse pointer and
CURSE OFF removes the cursor.

Notice that KEY OFF is used before the
MODE command. This is because KEY
OFF does a clear screen and if MODE
was first the function key banner would
momentarily reappear then be cleared
by KEY OFF, causing it to flicker as the
program started. The SCROLL OFF
command prevents the screen from

Creating
multiple

scrolling when text is printed at the
bottom.

On the next line you will see the RE-
SERVE command. Among other things
this is used to reserve a memory bank —a
protected area of ram - for future use.
You can reserve memory banks for
storing complete screens, and two types
of screen are available — permanent and
temporary.

When you come to save your program

permanent screen banks will be saved
along with it. Temporary screens will be
discarded. With the RESERVE command
you can also set aside memory banks for
data, work areas, character sets and so
on. We'll look at some of its other uses in a
future article.

-When you reserve a bank of memory,
no matter what it's going to be used for,

Turn to Page 92 »
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the syntax requires a bank number.
When reserving a bank as a screen you
can specify any bank number from 1 to 15
provided it isn't already in use, for
instance:

RESERVE AS SCREEN 5

In order to load the pictures the pro-
gram needs to know the contents of the
disc, so two commands are provided that
allow you to examine each filename.
These are DIR FIRST$ and DIR NEXTS$.
The syntax is:

FSP$=DIR FIRST$(pathname$,flag)
FSP$=DIR NEXT$

Both commands assign a string, in this
case FSP$, to a 42 character block. DIR
FIRST$ describes the first file in the
directory set by PATHNAMES$ and DIR
NEXT$ describes the next. The variable
flag is a way of filtering out unwanted
types of files from your selection.

The possible file types are as follows:

Bit | Type

Normal read/write files

Read only files

Hidden files

Hidden system files

Volume labels (the disc title)
Folders

Files which have been written to

DA WD — O

and closed

Setting a bit to one will include that file
type, for example, if you only want to
include normal read/write files (bit zero)
and hidden files (bit two) the flag should
be set to %0000101 (binary) or 5 (deci-
mal). The path name filters out all
unnecessary files, so we don't need to
work out which file types we need to
exclude. So we set FLAG to -1 to include
all files.

The 42 character block that both DIR
commands return is constructed as
follows:

Character | Usage
0-12 Filename
13-21 | Length of the file
22-32 Date the file was saved
33-41 Time the file was saved
42 File type

When you have the character block in
the string, you can then print the filename
using the LEFT$ function to extract the
first 13 characters. Once the filename is
known you can load a Neochrome picture
directly into the reserved bank - or, in
fact, any other screen.

The program loads the pictures into the
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Restore a picture's palette by moving the pointer over it

reserved screen bank five using:

LOAD fsp$,5

When you specify the bank you are
simply giving the command a load
address. STOS works this out from the
bank number and loads the data into it.
You could just as easily load Neochrome
files directly to the screen. The address

of this is controlled by three system vari-
ables, PHYSIC, BACK and LOGIC.
PHYSIC holds the address of the picture
currently being displayed on the monitor
screen. BACK holds the address of the
background screen which is used to
update the sprites, like the mouse

pointer.
When a sprite is printed STOS has to
Turn to Page 95 »

1 rem Picture Library
2 rem By David McLachlan
3 rem (c) Atari ST User
18 key off : hide on : curs off : m
ode @ : scroll off
20 reserve as screen 5
30 dim PALT(9,15)
40 drive=0 : PCNO=1
*.neo” : FLAG=-1
50 FSP$=dir first$S(PATHNAMES,FLAG)
6@ if FSP$=" then print "No Neochr
ome files available"
70 repeat
80 load FSP$,5
90 gosub 220
100 gosub 300
118 FSP$=dir next$
120 until FSP$=" or PCNO>9
138 screen copy physic to back : sho
W on
140 while mouse key<>2
150 02=1 : Z=zone(@)
168 if 2<>07 and 1<>@ then for =0 t
o 15 2 colour C,PALT(Z,C) 5 next
178 wend :
1808 while mouse key<>@ : wend

: PATHNAMES="a:

 the 42 character parameter block x#sx

198 save "a:Pict_dir.neo”

200 end

210 rem *** Reduce and display **#

220 read A,B,C,D,X,Y

230 get palette (5)

240 reduce 5 to physic,A,B,C,D

250 set zone PCNO,A,B to C,D

260 ADD=start(5)+32000@ : for (=0 to
15 : PALT(PCNO,C)=deek(ADD) : inc ADD
i inc ADD : next

278 inc PCNO

280 return

290 remxxx%* Extract file name from

3p@ pen 15 : locate X,Y : print left
$(FSP$,13); .

310 return

320 renm

330 remx*x*x Data for reduce areas,
zones and filename positions *xkkkkx

340 data 0,0,96,64,0,7,112,0,208,64,
14,7,224,0,319,64,28,7

350 data @,68,96,132,8,16,112,68,208
,132,14,16,224,68,319,132,28,16

360 data @,136,96,199,0,24,112,136,2
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remember what was underneath it so the
background can be restored. When a
sprite is moved STOS uses the
background screen to put back the data
that used to be underneath it.

The third screen variable, LOGIC,
holds the address of the screen used to
draw on when you use a graphics
command.

If this isn't the one you are displaying
on screen, when you want to display it
you use SCREEN SWAP.

You can load a Neochrome file straight
into the address PHYSIC or BACK.
However, STOS is designed to recognise
a NEO or PIl file extension so you can
load a picture on to the screen without
specifying an address. Try loading a Neo-
chrome or Degas picture from the pro-
gram editor to the background screen
using:

MODE @:LOAD "filename”,BACK

Now move the mouse around. You will
see that because the picture is in the
background screen STOS updates the
mouse pointer with it and the picture is
effectively painted on to the monitor
screen. Now try loading the picture to the

physical screen as well as the back using:

10 MODE @
20 LOAD "a:filename.NEQ",BACK
3@ LOAD "a:filename.NEO",PHYSIC

When the program has finished load-
ing try moving the mouse pointer around.
You will see that the picture doesn't get
erased. This is why the utility uses the
SCREEN COPY command to copy the
physical screen to the background. Its
syntax is:

SCREEN COPY screen/bankno,x1,y1,x2,
y2 to screen/bankno,x,y

This is one of the most useful commands
in STOS and is used frequently in writing
games.

Screens are 32,000 bytes long. There
are also an additional 16 words which are
used to hold the 16 numbers of the colour
palette. These are stored in an array for
future use. When a picture is loaded into
bank five the program calls a subroutine
to reduce and display miniature pictures
and set up zones.

The REDUCE command is a simple
one, the syntax being:

I REDUCE bankno TO bankno,x1,y1,x2,y2 I

Remember, the bankno variables are just
addresses, so these can be screens too,
such as PHYSIC and BACK.

SET ZONE is a simple command. It sets
up an imaginary rectangle on the screen
so you can detect whether or not a sprite
is inside it. The syntax looks like this:

SET ZONE zoneno,x1,yl to x2,y2 I

We use the ZONE command in this
instance so we can detect which mini
picture we are pointing to with the
mouse. The ZONE command:

asks what zone sprite number n is in. If it
returns a zero, the sprite isn't in a zone.
For this program we ask what zone sprite
zero — the mouse pointer — is in. The
number that the ZONE command returns
can be used to retrieve the correspon-
ding colour palette stored in the array.

@® We have covered quite a few com-
mands here, some of which I will go into
more detail later in the series. Next
month I'll look at moving, animating,
detecting — and that zone command
again.

SPELLBOOK

Simple to use. Mouse
controlled spelling game.
Forget the keyboard.
Improves hand/eye co-ord.
Extremely effective and

entertaining educational
program. Two ‘age ranges
-4-6 and7+ £19.95

SPELLING PACKS

4-6 or 7+. Two complete alphabets of
words and pictures on 2 disks.
Expand the words on offer through
'Spellbook! Gain inspiration to design
your own pictures with Alphabet
Creator £14.95

Softstuff, 193 Sketchley Road Burbage Leicestershire LE10 ZDYBL_

THINGSTO DO
WITH WORDS

programs to consolidate spelling word
and sentence structure. Anagrams:-
rearrange the words. Word Hunt:-discover
words within words. Jumbled Sentences:-
make sense from sentences. Mouse
controlled with no keyboard distraction

£19.95

SPELLBOOK

ALPHABET CREATOR |

compatible with Degas & Neochrome

— allows the creation of unlimited

words and pictures — comes with P.D.

Neo ondisk £9.95

n, EDUCATIONAL SOFTWARE

THINGSTO DO
WITH NUMBERS

Maths from a different angle!
Time Teller:-Tell the time using the mouse
12 hour and 24 hour clock.
All Aboard:- multiplication and division
needed to answer these.
Book Search:- subtraction and addition -
handling small numbers. £19.95

Please send me:
SPELLBOOK (4-6) []
THINGS TO DO WITH WORDS

THINGS TO DO WITH NUMBERS
SPELLBOOK ALPHABET CREATOR
SPELLING PACKS (4-6) [] 7+

NAME

ADDRESS

Please make cheques and PO's payable to Softstuff and
send to Softstuff, 193 Sketchley Road Burbage
Leicestershire LE10 2DY Tel: 0455 617426




In Part 2 of his STOS
series David McLachian
shows you how to swap
screens and detect
those sprite collisions

HAVE written a small demonstration
program this month which contains
some common techniques used to write
games. They aren't just restricted to STOS
though. Once you have an understanding
of how they work you should be able to
adapt them to any programming lan-
guage, although it won't be as easy a task
as with STOS.

The commands covered in this article
include SCREEN SWAP - vital for smooth
graphics and animation — and a full
explanation of the tricky COLLIDE
function.

As we will be using sprites you will
need to design some yourself, as they
aren't included in the listing. Consult the
table opposite which describes the vari-
ous sprites used in the game and their
positions. o

The program repeatedly moves a laser
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base and spaceship from left to,
right then back again, each at a

different speed. To spice the action

up a little, asteroids at the top of the

screen start to move at random. The idea

of this game is to fire missiles from the

laser base to hit either a moving asteroid

or the spaceship.

At first you might think the program
looks rather complicated, but once
broken down into its various routines it's
quite simple. Its structure is as follows:
@ Set up variables and arrays.

@ Start of loop.

@ Print stars, asteroids and sprites.
@ Screen swap.

@ Check for collisions.

@® Coto loop start.

The first thing the program does is to
call a subroutine that sets up screen five
along with various variables and zones.
The powerful command SCREEN$ acts
like a software blitter and with it you can
copy sections of the screen into a string,
or vice versa. The syntax is:

a$=SCREENS (screen,x1,y1 to x2,y2)
SCREENS(screen,x1,y1)=a$

The first line shows how a rectangular
area of the screen can be stored in the
string a$. The parameter screen is either
a screen or a bank number and
x1,y1,x2,y2 are the coordinates of the
screen rectangle to store.

In the second example the syntax
alters slighty, and it now allows you to

copy an area of the screen stored in the
string a$ to the screen or bank number
screen at the coordinates x1,yl.

In the game the asteroid sprite is
copied using SCREEN$ into the string
azteroid$. "You've spelt asteroid wrong”,
you're probably thinking. Well you can't
use it as a variable because the word
contains the letters AS - a STOS
command. STOS will separate AS from
asteroid thinking it's a command followed
by the variable teroid. Try it and see.
That's also why the variable for the laser
is spelt lazer.

Once we have a copy of the asteroid in
azteroid$ the screen is cleared and the
stars are printed. In order to demonstrate
screen swapping the game doesn't use
sprites for the asteroids. A screen full of
stars is plotted and copied into bank five.
We will have to reprint them later in the
program, otherwise the asteroids will rub
them out when they move.

We now print the rest of the asteroids —
seven in all — across the top of the screen
at random heights. As this is done, zones
are set up around the asteroids so later
we can check for collisions. Also we
place small invisible sprites where the
asteroids are, assign a movement pattern
to them and switch the movement on. I'll
explain the reason and how to do this a
little later.

We now print the rest of the sprites,
then it's head first into the main loop,
where all the action takes place.

Screen swapping

First of all let me explain about screen
swapping. The idea is to print all the
updated graphics on a screen stored in
memory — not the one displayed on the
monitor — then swap this with the screen
you can see. STOS Basic has a clever
screen variable called LOGIC which
allows you to swap the physical screen —
controlled by the screen variable
PHYSIC, with the logical screen — con-



trolled by the screen variable LOGIC.
You can see a full explanation of these
screen variables in last month's article.

At first LOGIC is set to the same
address as PHYSIC so screen swapping
won't make any difference, however it
will if LOGIC points to a different screen.
In our program we point LOGIC at the
background screen, the address of which
is held by BACK.

When we want to print anything on the
screen we must print it to the LOGIC
screen, which now can't be seen because
it is in the background. Then we use
SCREEN SWAP to exchange the LOGIC
screen with the PHYSIC screen.

The graphics which you have printed
are now displayed and you can print
updated graphics, like a sprite, in a dif-
ferent position on the now vacant LOGIC
screen. This technique is used in practi-
cally all commercial games to produce
flicker-free sprites.

The first task performed in the main loop
is to call another subroutine to handle the
printing of all graphics. It is carried out in
the following order: First the star
background is copied from bank five on
to the logical screen, deleting anything
that used to be there, then the asteroids
are printed and finally the sprites are dis-
played.

The asteroids are controlled in a simi-
lar way to the bouncing Orbit logo in one
of the three free games provided with
STOS. This is a very useful way of con-
trolling the path of large sprites without
having lots of IF statements to change
their direction. I'll explain this shortly, but
first, an explanation of the sprite
command is in order. It is really quite
simple to use. The syntax looks like this;

SPRITE s,x,y,i

It displays sprite s at the coordinate x,y
using the image I. You are allowed up to
15 sprites so s can be any number
between one and 15. The images are
stored in sprite bank one and you can
have any number of images, memory
permitting of course. They can be
created easily using the sprite editor.
When you define the sprites required
for this game use the Quit & Grab option

Creating the sprites
using the editor

in the file section of the sprite editor. This
grabs the sprites from the editor and
places them into bank one.

Typing LISTBANK will list the banks
that are defined. You should find sprite
bank one will be listed. The X coordinate
of a sprite can range from —640 to + 1280,
which means it can come and go off the
side of the screen. The same can be done
with the Y coordinate, but the range is
only —-400 to +800.

Moving sprites ]

The MOVE command allows you to
define paths for sprites to follow. There
are two such commands, both performing
the same function except on different
axes:

MOVE X s,"start(speed,step,count)l end"
MOVE Y s,’start(speed,step,count)l end"

Both commands are more or less the
same, so I will only explain the MOVE Y

Image Hot spot
number Description Size coordinate

1 Laser base 16 % 1] 00
2 Spaceship Ist frame 16x9 74
3 Spaceship 2nd frame | 16x9 74

7 Spaceship 3rd frame | 16 x9 | 74
5 Bullet 16 x 4 00 Use the editor
6 Asteroid 32x25 00 provided with STOS

{o create six sprites

The finished game

command. The variable s is the sprite you
wish to move. The next parameters allow
you precise control over the sprite. The
number start is the Y location you wish
the sprite to start from — an optional par-
ameter. If you omit it the sprite starts from
where you placed it on the screen.

Next speed defines the delay in fiftieths
of a second between each movement of
the sprite. The step is how many pixels
you wish the sprite to move with each
time, and count is how many times you
would like it to perform this function. This
is also optional, and setting it to zero will
have the effect of count being infinite.

The last parameter, end, is also
optional and will specify an end coordi-
nate of the sprite’'s movement provided
that it can be at that coordinate.

If the step takes you past the end coor-
dinate you will find that the sprite won't
stop until count has finished. You can also
have an optional / just before the end and
this will make the movement loop back to
the start. The options in brackets can be
repeated to string together several move-
ments.

The program's movement command
looks like:

MOVE Y sp,"(3,1,18)(3,-1,18) "

In conjunction with the other MOVE
command the sprite can be made to
whizz around the screen along a compli-
cated path. To set it going you use the

Turn to Page 100 »
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command MOVE ON s, where s is the
sprite you wish to start moving. Issuing
this without specifying a sprite number
will result in all the sprites you have
defined with movement to start moving.
The position of the asteroids are now
printed where their respective invisible
sprites are. The sprites’ Y position is
found by using the command Y SPRITE:

y=Y SPRITE(s)

The variable s is the number of the
sprite whose Y coordinate you want to
find and y is the value returned. You can
ask the X position of a sprite with the

similar command:

x=X SPRITE(s)

So when one of the little invisible
sprites moves up and down we can find
its Y position and then use SCREEN$ to
put an image of the asteroid at the sprite's
Y location.

Now we print the spaceship and laser
base then swap screens. We don't define
movement of the laser base and space-
ship because this is on interrupt. Unfor-
tunately the interrupt isn't in synchronis-
ation with our screen swapping, so if we
were to use the movement command the
sprites would appear to be flickering.

The spaceship's direction is controlled
by the variable sd, which is set to -2. In
line 920 we subtract -2 from the X position
of the spaceship. The result of this is to
add two because two minuses make a
plus. When the spaceship reaches the

side of the screen its direction is
reversed. We make sd equal to -SD.

Crash course

Now for collision detection. If you have
played around with the COLLIDE func-
tion you might have found it a bit con-
fusing. Il explain exactly how it works.
The syntax of the command looks like

this:
n=COLLIDE(s,u,tLl

The variable s denotes which sprite
you want to check and w and h are the
variables to set the width and height of an

imaginary box around the sprite. Con-
trary to what the manual tells you, the hot
spot is, in fact, in the centre of this box.
Whenever STOS draws a sprite you
specify its coordinates in terms of this
point on the screen. As a default the hot

spot is always at the top left of a sprite but
you can change this using the sprite
editor. When you define the spaceship
you will have to set its hot spot in the
centre.

The value that the collide command
returns is a bit mapped number
indicating which sprites, sprite s has
collided with. Each bit of the two byte
number represents a sprite. Bit zero is the
mouse pointer, as this is sprite zero, bit
one represents sprite one, bit two is
sprite two and so on up to 15. If for
example, the collide command returned
the number six the bit map would look
like this:

fp0AnEA0A00AG110

which means that sprite s would have
collided with sprites one and two.

All that remains is to use INKEY$ to
check the spacebar for firing the bullet.
When you press a key it is inserted into a
buffer and INKEY$ gets the next cha-
racter out of itt We make k$ equal to
INKEY$ and check if it is a space. If it is,
we set a flag denoting that firing is in
progress and we make a shooting sound.
We now can check for the fire flag and
move the bullet if and when the check
proves positive.

When a collision is detected between
the spaceship and the bullet, we set the
fire flag back to its original state, and to
add a bit of atmosphere use a BOOM to
add sound. We also do the same when
we detect the bullet sprite entering the
zone of a moving asteroid.

@ Next month I'll create a simple bat and
ball game to demonstrate the Play
command and changing the mouse
pointer.

1 REM Zap 'ep By D. McLachlan
2 REM (c) Atari ST User

18 KEY OFF : MODE @ : CURS OFF : HI
DE ON : CLICK OFF

20 GOSUB 2000

3@ LOGIC=BACK : MOVE ON sp

4 REMx%kkkkik MAIN LOOP *kkkkkkkik

50 WHILE=1

6@ GOSUB 1008

70 IF Y SPRITE(3)<B THEN fyre=@

80 k$=INKEYS

9@ IF k$=" " AND fyre=@ THEN SPRITE
3,X SPRITE(1)+8,Y SPRITE(1),bullet :

fyre=1 : SHOOT

100 IF COLLIDE(3,8,4)=4 THEN SPRITE
OFF 3 : fyre=@ : BOOM

116 n=RND(5@8) : IF n=1 THEN MOVE OFF

sp : sp=RND(6)+4 : MOVE Y sp,"(3,1,1
#)(3,-1,18)" : MOVE ON sp

1208 IF sd=-2 THEN DEC spaceship : IF

spaceship<2 THEN spaceship=4

130 IF sd=2 THEN INC spaceship : IF
spaceship>4 THEN spaceship=2

140 1F X SPRITE(1)<2 OR X SPRITE(1)>
302 THEN d=-d

150 IF X SPRITE(2)<-64 OR X SPRITE(2
)>332 THEN sd=-sd
160 z=10NE(3) : IF z=sp-3 THEN SPRIT

E OFF 3 : fyre=@ : BOOM

178 WEND

999 REMk*kxx** Print Graphics *xkkxx
1800 SCREEN COPY 5 TO LOGIC

1010 FOR x=@ TO 6

102@ SCREEN$(LOGLC,x*48,Y SPRITE(xth
))=azteroid$

1030 NEXT x

1040 1F fyre=1 THEN SPRITE 3,X SPRIT
E(3),Y SPRITE(3)-8,bullet

1850 SPRITE 2,X SPRITE(2)-sd,108,spa
ceship

166@ SPRITE 1,X SPRITE(1)-d,188,laze
i

1070 UPDATE :
1088 RETURN
1999 REM *kkkkkkkk St up *kkkkkkkkk
20@@ RESERVE AS SCREEN 5

2018 DIM y(7) : sd==2 : d==4 : sp=7
: spaceship=2 : bullet=5 : lazer=1 :
sc=0

SCREEN SWAP : WAIT VBL

2028 SPRITE 1,1,y(1),6 : UPDATE : PU
T SPRITE 1 : SPRITE OFF : WAIT VBL
203@ SET ZONE 1,8,y(1) T0 32,y(1)+25
2040 azteroid$=SCREENS(PHYSIC,1,y(1)
10 82,9.C1)425) =0

2058 FOR x=1 T0 7 : y(x)=RND(5)*1@ :
NEXT ‘
2060 FOR s=1 TO 200 : INK RND(15) :
PLOT RND(319),RND(199) : NEXT

2078 SCREEN COPY PHYSIC TO 5

208@ FOR x=0 T0 6

2098 SCREENS(PHYSIC,x*48,y(x+1))=azt
eroid$

2108 SET ZONE x+1,x*48,y(x+1) TO (x*
48)+31,y (x+1)+25

2110 SPRITE 4+x,x*48,y(x+1),7 : MOVE
Y 4+x,'(3,1,18)(3,-1,10) U

2128 NEXT

213@ ANIM 2,'(2,5)(3,5)(4,5) " = MOV
E X 2,-16601,1,502)1,-1,502) :
2140 MOVE X 1,'8(1,2,152)(1,-2,152) L
2150 SPRITE 2,-16,100,2 : SPRITE 1,0
,188,1

2160 RETURN
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A\ N \ & ELCOME once

i again to our

regular STOS programming

\ feature where we take a look at

” various aspects of this game creation

package. This month we are going

to examine the PLAY command and

see how to use the mouse pointer as

a sprite. To this end I've written a small

bat'n'ball game - nothing too complex,
just a simple squash session.

It features a ball bouncing around an
area enclosed on three sides. Using the
mouse to control a bat you have to stop
the ball flying off the bottom of the screen.
To add a little variety there's a magnet in
the centre of the screen. If the ball gets
too close it will be deflected and fly off in
another direction.

The program uses the PLAY command
to make one of two noises depending on
whether the ball hits a wall or the bat. The
syntax for the command is;

where v is a voice from one to three, p is
the pitch — any number between 0 and 96
and d is the duration in 50ths of a second.

Contrary to what you might expect,
what this command actually does is to
play the sound for longer than the dura-
tion. However, if another sound is
executed that is played immediately, oth-

You'll need to defme SIX sprites using the sprite editor before you can play
this game. The following table describes each sprite’s use, its size in pixels
and where the hot spot is. These should be saved as a single sprite file and
loaded with the Basic program:

David McLachlan makes
music with STOS and
shows how to write a
bat and ball game

Play it

again Sam

erwise the original sound keeps on going.
Type the following at the OK prompt in
STOS:

VOLUME 1,15
PLAY 1,37,50

This will produce a middle C on voice
1 at volume 15. The program will wait for
a second before you can assign another
pitch to that voice.

Hand in hand with the PLAY command
is VOLUME. The syntax for this is:

VOLUME v, i

where v is the voice number between
one and three and i is the intensity.
Before you set this however, use CLICK
OFF to turn the key clicking off because
this interferes with the PLAY command.
CLICK ON re-activates key clicking.
The note played in the last example but

Sprite | Sprite Sprite Hot spot
number | description size coordinate
1 Bat 48 x 10 23,4
2 Ball 16x5 2,2
3 Magnet 16 x 16 T
4 Brick wall 1 16 x 16 0,0
5 Brick wall 2 16 x 16 ; 0,0
6 Brick wall 3 16 x 16 00

one won't stop because it uses a continu-
ous pure tone. If you want to stop it you
have to play another note. Either play one
with a pitch of zero or play the original
note through an envelope.

An envelope is used to alter the volume
of a sound being played. It determines
whether the sound gets progressively
louder or quieter, repeatedly gets louder
and so on. There are 15 types of
envelopes available using the command:

The variable t is the type of envelope
and ranges from 1 to 15 and the second
parameter s defines the speed at which
the envelope affects the sound. To use it
in conjunction with the PLAY command
the voice you are going to use must have
its volume set at 16. Type in and notice
the difference between these two lines:

VOLUME 1,16:ENVEL 10,580:PLAY 1,37,1
VOLUNE 1,16:ENVEL 10,5000:PLAY 1,37,1

Try increasing the speed even more
and you will be surprised by the effect
produced.

In the game listing this month I use
envelope pattern two which starts loud
and then trails off to nothing.

The NOISE command produces white
noise which is like the hiss you can hear
on the television when the station goes
off-air. Its syntax is:

The first parameter v is the voice and p

Turn to Page 64 »
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<« From Page 63

is the pitch, ranging from 1 to 31. You can
use this just like the PLAY command. Try
it in the last example.

STOS claims to be able to display
15 sprites at once. It can in fact, display 16
as the mouse pointer is a sprite too.
Although it cannot be controlled by the
MOVE, ANIM and SPRITE functions, it
can be manipulated and made to act like
a sprite using the various mouse com-
mands.

I pointed out in the first article in the
April 1989 issue that the mouse pointer is
sprite zero.

STOS has three different predefined
images for the mouse pointer and you can
select any of these using the CHANGE
MOUSE command:

CHANGE MOUSE n

The number n is the image. However,
you aren't limited to just these three
predefined images. You can change the
pointer to any image in the sprite bank.

The type of game written here is much
easier to play with a mouse than with a
joystick, so the pointer is defined as
being the first image in the sprite bank —
the bat.

To prevent the pointer — now the bat —
from wandering all over the screen
LIMIT MOUSE will restrict the pointer to
a rectangular area. The syntax looks like
this:

| LINIT MOUSE x1,y1 TO x2,y2

The first two coordinates xI,y! are the
top left and x2,y2 are the bottom right
coordinates of the rectangular area. In the
game this command restricts the mouse
pointer to a one pixel high strip along the
bottom of the screen.

Other commands relating to the mouse
pointer include XMOUSE and YMOUSE.
These allow you to read the position of
the mouse. For example:

x=XMOUSE
y=YMOUSE

The mouse pointer's position can also
be set using the same commands but with
a slightly different syntax:

XMOUSE=100
YMOUSE=108

This will position the mouse pointer at
the coordinate 100,100.

The game listing nests three WHILE ...
WEND loops with the bulk of the program

between them. The innermost loop is

active when the ball is in play.
The ball is controlled by two variables

using Boolean logic. The ball is kept'
within the boundaries of the screen by
reversing either its X or Y direction,
depending whether it reaches the sides
or the top of the screen. Its direction is
also altered when it collides with the bat.

Collisions are detected using the
COLLIDE function which was explained
in detail last month. When the ball hits
something a subroutine is called which
uses the XMOUSE command to check
where on the bat it has hit. The result of
these checks determine at what angle the
ball bounces off.

The method used to move the ball is
neat and worth remembering. The sprite
is put on the screen using its own coordi-
nates plus or minus its direction, depen-
ding on what direction the ball is moving.

There's another sprite in the centre of
the screen — the magnet. A zone is set up
around the sprite and using the ZONE
function we test to see whether the ball is
near the magnet. A flag is set to indicate
true or false. If true then the program calls
a subroutine to deflect the ball in a
random direction.

An extra flag is set because although
the ball might have been sent on another
path it still might be within the magnet's
zone and we don't want the subroutine
called again until the ball has left it.

@® Next month a look at using pull-down
menus and how to incorporate them into a
simple Simon game.

18 REM Squash

20 REM By David MclLachlan

3@ REM (c) Atari St User

4@ REM Use the mouse!

50 KEY OFF : CURS OFF : MODE @

60 PALETTE $@,$511,$226,$337,8447,$3
33,$555,$777,$700,$600,$400,$222,$115

70 FOR =B TO 19 : SPRITE 1,l%16+1,8
,5 : UPDATE : PUT SPRITE 1 : NEXT

8@ PEN 7

90 again$="Y"

10@ WHILE again$="Y"

118 VOLUME 1,16 : VOLUME 2,16 : VOLUM
E 3,16 : ENVEL 2,3000

120 CHANGE MOUSE 4

130 LIMIT MOUSE 23,198 10 295,198

140 SET ZONE 1,144,84 TO 176,116

158 Llives=3 : sc=0

168 FOR L=@ TO 19 : SPRITE 1,l*16+1,0
,5 : UPDATE : PUT SPRITE 1 : NEXT

178 FOR (=1 T0 11 : SPRITE 1,1,l%16,4

: UPDATE : PUT SPRITE 1 : SPRITE 1,38
4,L*16,6 : UPDATE : PUT SPRITE 1': NEX
i

180 REMbar 8,8 to 12,199 : bar 8,0 to
319,12 : bar 306,08 to 319,199

198 LOCATE 5,8 : PRINT "Score:";sc :
LOCATE 27,8 : PRINT "Lives:";lives

2008 SPRITE 2,1608,100,3

210 WHILE lives>@

220 xd=2 : yd=-2

23@ SPRITE 1,240,108,2 : UPDATE

240 LOCATE @,9 : CENTRE "Get Ready '

1 WAIT 25 :
250 LOCATE @,9 : CENTRE "Get Steady”

: WAIT 25

260 LOCATE 19,9 = CENIRE* G0 ?

: WAIT 25

270 LOCATE @,9 : CENTRE " i
280 TIMER=0

290 WHILE Y SPRITE(1)<200

300 GOSUB 640

310 c1=COLLIDE(@,24,5)

320 c2=70NE(1) : IF c2=0 THEN f=0

330 1F c1=2 THEN yd=-yd : GOSUB 538
340 IF c2=1 THEN GOSUB 480

350 IF X SPRITE(1)<16 OR X SPRITE(1)>
304 THEN xd=-xd : PLAY 37,2

360 IF Y SPRITE(1)<16 THEN yd=-yd : P
LAY 37,2

378 IF TIMER>1@@8 THEN IF yd<@ THEN D
EC yd : TIMER=@ ELSE INC yd : TIMER=0
380 WEND

390 DEC lives :
Lives:"; lives
400 WEND

418 CLS : LOCATE 8,9 : CENTRE "Game 0
ver"

420 sc$="Final Score’+STR$(sc) : LOCA
TE @,11 : CENTRE sc$

43@ LOCATE 8,13 : CENTRE "Play again
(Y/N)?"

44@ again$=" : WHILE again$=" : aga
in$=UPPERS (INKEYS) : WEND

LOCATE 27,8 : PRINT "

450 CLS

460 WEND

470 END

480 ry=RND(2) : f=1

498 IF xd<@ AND f=1 THEN DEC xd

508 IF xd>B AND f=1 THEN INC xd

518 IF ry=1 AND f=1 THEN yd=-yd

520 RETURN

53@ PLAY 1,37,8 : PLAY 2,41,08 : PLAY
3,541

548 sc=sc+10%ABS(yd)
RINT "Score:";sc

558 IF X SPRITE(1)<X MOUSE-16 AND xd<
# THEN xd=4 : GOSUB 64@ : RETURN

560 IF X SPRITE(1)<X MOUSE-16 AND xd>
@ THEN xd=3 : GOSUB 640 : RETURN

578 IF X SPRITE(1)>X MOUSE+16 AND xd>
@ THEN xd==-4 : GOSUB 648 : RETURN

588 IF X SPRITE(1)>X MOUSE+16 AND xd<
@ THEN xd=-3 : GOSUB 64@ : RETURN

598 IF X SPRITE(1)<X MOUSE-8 AND xd<@
THEN xd==-2 : GOSUB 648 : RETURN

688 IF X SPRITE(1)<X MOUSE-8 AND xd>@
THEN xd=2 : GOSUB 640 : RETURN

618 IF X SPRITE(1)>X MOUSE+8 AND xd>@
THEN xd=2 : GOSUB 648 : RETURN

628 IF X SPRITE(1)>X MOUSE+8 AND xd<@
THEN xd=-2 : GOSUB 648 : RETURN

630 RETURN

648 SPRITE 1,X SPRITE(1)-xd,Y SPRITE(
1)-yd,2 : UPDATE : WAIT VBL

658 RETURN

: LOCATE 5,8 : P
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Continuing his series on
STOS programming,

David McLachlan shows
how to create your
own menu bar like Gem

F you want to write games, but haven't

the knowledge or time to program in
machine code, STOS will supply you with
ready made routines to manipulate
animated sprites, music and menus just
like professional software.

This series complements the manual
by giving more information and longer,
more complex example listings. This
month I shall examine the MENU
command and have written a short game,
Simon, to demonstrate how to use the
relevant instructions.

You are quite likely to have seen Simon
Says before, but for those who haven't the
idea is to do as Simon does. There are
four different coloured squares on the
screen, each having its own musical note.
Simon will light up the squares in a par-
ticular sequence, playing the notes at the
same time. You have to remember which
squares Simon lit up and in what order
and repeat his sequence.

He starts with one note, and if you get
that right adds another to the sequence
and so on. You lose a life if you get the
sequence wrong. Lose three lives and the
game is over.

You input your sequence using the

110 Atari ST User July 1989

numeric keypad keys 7,9,1 and 3 which

are arranged In a square corresponding e

to the squares on the screen.

Menu commands

The program uses the MENU commands
to set up three pull-down menus, Info,
Speed and Start At. On the Info menu
there is About Simon and Quit. The
former tells you who wrote the program
while the latter quits the game.

The Speed menu allows you to choose

one of three playing speeds — slow, §

medium and fast. Use the Start At menu to
set the number of notes in the sequence
that Simon starts with. The three choices,
one, four and eight notes, provide a
selectable difficulty level.

Unlike other versions of Basic, setting
up menus with STOS is very easy. It
stores the items in a special array called
MENUS. The the title is defined as:

| MENUS(1)=" Info j

Placing options on the menu is just as
easy. Again the MENUS$ array is used, but
in a different way:

| Wenus (1,102 credits * I

This would put the option Credits in the
first position in the first pull-down menu.
To activate it you use the MENU ON
command, its syntax is:

MENU ON border,mode

With this command you can choose the

type of border, which range from 1 to 16,
the menus will use. There are also two
types of menus, Drop Down where they
drop down when the mouse pointer
touches the menu bar, and Pull Down
where you have to click with the mouse
button on the menu bar.

Let's take a look at how these com-
mands have been implemented within
the example game listing. Instead of
individually naming each menu item with
a separate menu command, time and
space is saved by putting the relevant
information in data statements. These are

What's on

10 REM Simon - By D. Mclachlan

20 REM (c) Atari ST User

30 KEY OFF:CURS OFF:CLICK OFF:MODE @

4D PALETTE $0,$777,$400,%40,%4,$404

50 ERASE 5:RESERVE-AS DATA 5,255:add
=START(5)

60 DIM bx(4,4),col(4,2):speed=2@:str
t=1

78 RESTORE 820

80 FOR x=1 T0 3

90 READ n,heading$:MENU$S (x)=heading
$

160 FOR y=1 T0 n

110 READ option$:MENUS (x,y) opt1on$

120 NEXT y

138 NEXT x

140 ,FOR (=1 TO 4 ;

158 READ bx(L,1),bx(L,2), bx(l 3),bx (L
)

160 NEXT L

1) ,col(x,2) :NEXT x

180 MENUS (1,2) OFF:MENU$S (2,4) OFF
198 MENU ON 1:CURS OFF

200 ON MENU GOTO 650,738, 780

210 ON MENU ON

220 WHILE-1:WEND

230 END

178 FOR x=1 TO 4:READ col(x,ﬂ) col(x,

240 MENU OFF:MODE B:SCROLL OF
250 FOR L=1 TO &

260 INK L+1:BAR bx(L,1), bx(l 2) T0 bx,
(53} ,bxCl, %) -
270 NEXT l

280 REM*xx*xxx Main loop *********
290 lives=3:round=strt

300 WHILE lives>@

310 add=START(5)

320 LOCATE 5,1:PRINT "Round: ,round L
OCATE 27,1: PRINT "Lives: ",l1ves
33@ FOR.l=1 TO round

340 n=RND(3)+1:nte=col(n,d)

350 COLOUR n+1,col(n,2)

360 VOLUME 1,15:PLAY 1,nte,spee
1,8,5

370 COLOUR n#1,col(n,1)
380 DOKE add,n:INC add:INC ad
390 NEXT

400 add=START(5):c=0-
410 REM¥*xkkx%x* Your turn **
420 REPEAT

430 WHILE INKEY$S<>":WEND =
440 LOCATE 13,24:PRINT "Note number:
|

450 k$=":WHILE INSTR('7913", k$)=@:ks
=INKEY$:WEND

460 k=INSTR("7913",kS$)




R FEATURE

read into the MENU$ array with a nested
FOR ... NEXT loop.

You can switch off various options
within the menu using:

| MENUS(title,option) OFF I

This shades the relevant menu item, so
you know it has been switched off. The
command:

| menUstitie,option) on |

will reactivate the item. I use this
command to switch off the dividing lines
in the menus.

The coordinates of the squares, plus
their colours and tones, are read into
arrays. The menus are activated with the
MENU ON command, giving them a thin
border. Next the ON MENU command is
used which allows you to jump to one of a
list of line numbers. In Simon the
command looks like this:

ON MENU GOTO 658,730,780

This acts rather like an ON n GOSUB
command where n is a numeric variable.
The menus are numbered from left to
right, starting at one, so if Speed is
selected — menu number two — the pro-
gram will jump to the second line number
in the list.

After the menus are set up the program
hangs around line 220 in an infinite loop.

. ON MENU ON is used to set this
command into action. The line numbers
in this example are the subroutines which
handle the selecting of the menu items.

MNBAR and MNSELECT are two

system variables that hold the menu's
status. MNBAR represents the MENU title
you have chosen, so you could use ON
MNBAR instead of ON MENU.

MNSELECT denotes the number of the
menu item that you have selected. This is
used to determine where to jump to when
an option is clicked on. Line 650:

650 ON MNSELECT GOTO 660,0,718

tells the program where to go when items
on the Info menu are selected. As we
have immobilised the second item - the
row of dashes — the program will not jump
to the second line number, so it doesn’t
matter what it is.

On line 660 we freeze the menu so it
can’t be activated when the credits are
being displayed. This is the command:

It can be reactivated using MENU ON.

Speed is controlled by the variable
speed ‘which is used in the PLAY
command to set the length of the note.
The variable round sets the number of
notes played in Simon's sequence. The
sequence is played in a FOR ... NEXT
loop and the next note is selected at
random. The pitch is stored in the col
array as is the colour of the square to be
lit. The square is highlighted using the
command:

COLOUR c¢,$nnn

where c is the colour number and $nnn is
the colour.
Once the note has been played the

he menu?

470 n=DEEK(add):INC add:INC add
48@ COLOUR k+1,col(k,2)

499 PLAY 1,col(k,B) ,speed:PLAY 1,8,0
500 COLOUR k+1,col(k,1)

518 IF k=n THEN INC ¢

52@ UNTIL c=round OR k<>n o
530 LOCATE 26,24:PRINT " "
540 IF k<>n THEN GOSUB 590 ELSE HAIT

550 INC round
560 WEND

578 60TO 70
580 REM**x%%%%x 0000pS Wrong ***xxkk
590 LOCATE 14,2:PRINT "0ooops Hrong'"
:DEC round
600 PLAY 1,11,2@:PLAY 1,8,5:PLAY 1 8,
25:PLAY 1,0,0 -
610 HAIT 100 LOCATE 14,2: PRIN

630. RETURN

640 REM*x%xkkx% Info *kkkkkkkkk

650 ON MNSELECT 60TO 660,8,710

660 MENU FREEZE:WINDOPEN 1,8,5,24,12,
1:CURS OFF

678 LOCATE @,3:CENTRE "SIMON':PRINT:P
RINT:CENTRE "By David McLachan”

680 WHILE MOUSE KEY<>P:WEND:WHILE MOU

SE KEY=@ AND INKEY$=":WEND

690 WINDEL 1

700 MENU ON 1:GOTO 200

710 MENU OFF:MODE 1:END

720 REM *xxxxx% Set speed *xkkkxkx
730 ON MNSELECT GOTO 74@,750,760,0,24
0 e =
740 speed=20:60T0 200
750 speed=15:60T0 200
760 speed=10:60T0 200
778 REM #*%%xxx Set number of notes *
kkkkkkk

780 ON MNSELECT GOTO 790,808,818

798 strt=1:60T0 200

800 strt=4:60T0 200

810 strt=8:60T0 200

820 DATA 3,” Info ",” About S1mon

s
830 DATA 5, Speed " Slow " Mediu ,
LAt = : , Start " ‘

840 DATA 3,' Start at Sl Note ",

" 4 Notes ”,” 8 Notes "

850 DATA 56,30,158,100,170,30,278,100
,50,118,156,180,170,118,270,180

860 DATA 37,$400,$700,39,$40,$78,41,8
4,87 ,42,8404,3707

colour is changed back and the square
number is DOKED into memory bank five
so we can check it against your replay of
the sequence.

Once this process has been repeated
round times the program drops through
to where you input your response. The
number of the correct square is retrieved
by DEEKing bank five and is:compared
against your guess. If it is different the
variable lives is decremented.

The menus don't necessarily have to be
composed of text. You can also use icons.
Try loading the STOS icon editor and
defining three icons to represent the
three Simon menu options, or load the
icon file provided.

To use them in your menu change line
90 to read:

[90 READ n,h:MENUS (x)=ICONS (h)

Also remove the menu titles in the data
statements and replace them with the
numbers 26, 43 and 25. Run the program
and look at the result.

Now you know how to use the MENU
command, why not try to add a few more
menus to the game? For example, you
could have a choice of shapes to use
instead of squares. Or how about two
players?

@ Next time we'll look more deeply into
the screen copy command Iin a fruit
machine simulation.
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your
ours

HAVE written a fruit machine game to

show how to manipulate large num-
bers of sprites for my latest article in this
STOS programming series. There's also a
very useful tip to find which frame a par-
ticular animation sequence is on.

The fruit machine is completely mouse
controlled. Clicking on the flashing Start
button will set the machine's wheels in
motion. If the fruits stop in a winning com-
bination you can either gamble or collect
your winnings by clicking on the appro-
priate button.

As in most games it consists basically of

More hints,
tips and
techniques

from David
McLachlan in
Part 5 of his
STOS tutorial

one main loop with all the subroutines
nested inside. If you strip it to its skeleton,
in pseudocode it looks like this:

Set up

Start of Loop
Are nudges available?
Are holds available?
Wait for start
Print money
Spin the wheels
Check for winnings
Gamble?
Print winnings

End of Loop

The program first calls a subroutine to
unpack and print the background, lay out
the screen and initialise arrays, variables
and screen strings. Data for the sequence
of fruits on each wheel is read into a two
dimensional array, as are the coordinates
for sprites that make up the gamble
ladder.

Using the SCREEN$ command, the fruit
sprites are converted to screen strings
and put into an array. The whole palette is
set to black so you can't see them being
converted.

The program then enters the main loop
and decides whether or not to allow
nudges - you have a one-in-seven
chance. Next there's a call to a subroutine
that handles the Hold buttons and starting
the wheels. In pseudocode it looks like
this:

IF HOLD available THEN flash HOLD
Start of loop
Is START selected?
If HOLD available THEN
check if any are selected
ENDIF
End of loop

When the program returns from the

Turn to Page 82 »

!Y“ou.’ll find 'the complete listing of
ruit I’Wachme on side two of this
month’s Atari ST User cover disc.

You must have STOS in
ord
the program., ' oL lo run

First boot up your STO

¢ S lan

, dJsca.nd then insert the covex?:x‘:lsgce
Load tl.le Basic file as normal — it’s.
sto:gd in the STOS folder, Type RUN

 to run ijt.
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PROGRAMMING

< From Page 81

subroutine 10p is subtracted from your
money in the bank and another
subroutine sets the machine's wheels
spinning.

The fruit sprites on the wheels are read
Into an array. A pointer is used to indicate
the fruit that is to be printed. This done,
the pointer is then advanced and the next
fruit is printed. That's how the wheels
appear to spin.

The pointer for each wheel is only
advanced if the hold variable for that
wheel is set to zero. The wheels are
animated using a screen-swapping
technique. The screens used are BACK,
LOGIC and PHYSIC - their use was
explained in detail in our May issue.

Briefly, BACK is the address of the
background screen — which is not nor-
mally seen. PHYSIC is the address of the
physical screen that is being displayed.
LOCIC is the logical screen, used in con-
junction with the SCREEN SWAP
command.

LOGIC is set equal to BACK, which you
can't see. When you swap screens
PHYSIC and LOGIC are swapped.

Because we made LOCIC equal to BACK
the background swaps with the physical
screen. The fruits are written to the
LOCIC screen so they cannot be seen
being printed, then we SCREEN SWAP.

When the wheels have stopped a
subroutine is called to find out what
amount if any, the winnings are. If you win
20p the variable gamble is set to 3, as 20p
is the third item up the money ladder.

The sprites either side of the winning
amount are animated and the numbers
now flash alternately, giving you the
chance to increase your money by gam-
bling.

One problem that cropped up during
the game's development was how to find
out which frame of an animation
sequence is currently being displayed.
The solution is to DEEK into STOS's sprite
work area. First of all you have to find it
using the HUNT command like this:

code$=CHR$ (@) +CHRS (22) +CHRS (D) +
CHR$(122)+CHRE () +CHRS(118) ,
ad=HUNT ($1000 T0 $fffff,code$)+6

This will return the address of the work

area in ad. The string code$ appears just
before the sprite work area — a label if
you like. The work area is split up into
14-word sections for each sprite. The
frame number currently displayed in an
animation sequence is stored in the elev-
enth word (byte 22). Read using DEEK
like:

FRAME=deek (AD+(28*spriteno)+22)

Another useful DEEK is to find out

whether a sprite is onscreen or not. Use
HUNT as before, then use the following
line of code:

sprstat=DEEK(ad+(28%SPRITENO))

If the value returned in sprstat is zero the
sprite isn't on. If it equals one, it is.

The fruit machine program is pretty
basic — no pun intended — so why not add
extra features yourself?

@® Next month I'll show you how to create
a short clone of that classic game,
Pac-Man.

TWO WAYS TO ENSURE
YOU GET
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il FEATURE

O consolidate the features we have

covered so far in this series, on this
month's cover disc we have included a
fast and addictive arcade game. It's a
variation on the Pac Man theme called
Snack Attack, and it shows just how easy
it is to create almost professional quality
games using simple STOS commands.

The aim is to guide Snack Man to eat all
the tablets and occasional random offer-
ings of fruit scattered around a maze
while avoiding the creepy ghosts. Your
controls are A, Z, < and >. You can get
your own back on the nasties by eating
the special power pills in each corner of
the maze. The ghosts turn blue with fear
and you can dispose of them by running
them over.

Games usually consist of a main control
loop which calls a series of subroutines
that perform various actions like drawing
the screen, and moving the ghosts or
man. Snack Attack is no different, and
here is its structure in pseudo-code:

Start Loop!
Set up screen
Check directions
Start Loop2
Check for pressed keys and move
Check directions
Control ghosts
Collision detection
Fruit time?
End Loop2
End Loop1

Control ghosts is a subroutine that itself
calls other subroutines for each of the
three ghosts. These determine the direc-
tion in which the ghosts are travelling,
which sprites to use, how fast they travel
and so on. The maze is read from data
statements at the end of the program and
stored in memory bank 5.

To move Snack Man or a ghost you
must first find out what directions are
available — there may be a wall in front or
behind him. So the subroutine What
directions is called. By passing the spr-
ite's X,Y coordinate the four direction
variables u, d, I and r are set to one or
zero depending on whether or not a wall
is in the way.

The keyboard is checked in the

Snack Attaék

the cover dis
has been

Heep
faking

tablets

Finishing his
series on
getting the
best from
STOS, David
McLachlan
turns to a
maze game

subroutine Check keys and Snack Man's
animation and movement are also set up.
The animation strings are defined in the
Set up routine,

Simple intelligence

A ghost's intelligence is based upon these
two simple rules:

@ If it's at a dead end turn it around.

@ If it comes to a junction it must decide
which way to turn to head towards Snack
Man.

These rules are implemented along
with a few exceptions in the subroutine
Find next ghost direction.

The fruit is controlled by the built-in
timer and a marker. When the game
starts, the variable frtim is made equal to
the timer. The simple calculation;

timer=FRTIM

tells you how long the timer has been
running since the fruit last appeared or
the game started. When the result of this
calculation is greater than 1,000 — 20
seconds — a random fruit is selected and

SRS =N 8 B RO =

STOS

left on the screen for five seconds. After
this time if Snack Man hasn't eaten 1t, it is
removed from the screen and frtim is set
equal to the timer again.

The music used is taken from the music
files provided with STOS Basic. If you're
musically inclined you can create your
own tunes using the music editor. I've
produced one for when the Snack Man
dies by using part of the musical scale,
copying it to the Cut buffer, pasting it
back on to the end of the scale, trans-
posing it by 12 and then repeating the
process.

Don't just play the game - although it is
very addictive — as there's a lot to be
learned by trying to add extra features
yourself. Snack Attack is fairly basic, so
further enhancements like a two player
mode or a high score table would
improve it.

Also bear in mind that if you have a
copy of the STOS Compiler, compiling
the program will result in the key
responses being keener and the game
much faster. And how about adding
digitised sound with STOS Maestro, to
produce an even more professional
result?
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Where no man

School 2, I've discovered many

undocumented features — and a
few bugs, along with methods to get
around them. It's only fair to share
these with other users, so here goes.
In this series of articles I'll be showing
some of the programming problems
you are likely to encounter when writ-
ing STOS games, and I'll show how to
solve them.

The first problem I'll look at isn’'t a
bug or error, as every version of Basic
I know does the same thing. Take a
look a Program I:

H AVING used STOS to write Fun

10 REM Program I
20 num=100

30 num$=STR$ (num)
40 PRINT num$

50 END

You would expect the string num$ to
hold the characters “100”, but if you
check you'll find that a space is added
to the start, so the string is “ 100".
The simplest way around this is to
remove the initial space by changing
line 30 to:

30 num$=MIDS(STRS(num),2)

The next problem also concerns the
use of MIDS. Try entering the follow-
ing direct commands, that is without
line numbers, and see what happens:

a$="ABCDE"

a$=h$
MID$(a$,3,1)="1"
PRINT a$

PRINT b$

For some reason, which I have yet to
work out, altering the middle letter of
a$ also changes the middle letter of
b$. Have no worries though, as this
problem doesn’t seem to occur when
the commands are executed from
within a program.

Going loopy

The next two problems are related to
FOR...NEXT loops and involve floating
point number accuracy — not really a
bug, as again many other versions of
Basic have this fault. Enter and run
Program II:

10 REM Program II

20 FOR num=1 TO 2*(4-1)
30 PRINT num

40 NEXT

The printed numbers are from one
to seven. You may think everything is
OK, as the program didn’'t report any
errors, but take a second look at the

has gone

before

Phil Lawson starts a new regular STOS column
uncovering some of the language’s unusual
and unexplored features

end of line 20. Four less one equals
three, no problems there, but two to
the power of three, (2 x 2 x 2), is eight.
Therefore, line 20 is equivalent to:

20 FOR num=1 TO 8

So why didn’t the loop print out
eight numbers instead of just seven?
The reason is because the floating
point maths routines are used to cal-
culate the loop limit expression and
these are not perfectly accurate.
Rounding occurs, and some numbers
after the decimal point are lost. You
can’t avoid this, so always bear in
mind the limited accuracy of floating
point calculations.

The second error with loops con-
cerns nested loops and unexpected
errors concerning the use of the NEXT
statement. Try this example:

10 REM Program III

20 FOR a=1 TO 10 : FOR b=1 TO 11
30 PRINT a,b

40 NEXT : NEXT

Everything looks all right, but run-
ning it gives us a NEXT without FOR
error. The reason is that STOS expects
every NEXT command to be foilowed
by a variable name. To get Program III
to work change line 40 to:

40 NEXT b : NEXT a

Some versions of Basic allow the
variable names to be omitted, so even
if you're proficient at Basic program-
ming read the manual at least once to
discover how STOS differs from other
Basics.

Spritely commands

As many of STOS’s graphics com-
mands concern sprites, it comes as no
surprise that one or two peculiarities
exist here. Run Program IV - don't
type it in, load it from the cover disc to
set up the necessary sprites:

10 REM Program IV
20 MODE O:KEY OFF:CURS OFF:HIDE

30 SSPRUTERI, 000,18 WATTES0
40 PUT SPRITE 1

500 SPRITE 2, 160,0,1 ¢ WATT50
60 PUT SPRITE 2

70 SPRITE OFF 1 : WAIT 50

S0 SERITEROEE 2o WATTE50

First one sprite appears at the left of
the screen, followed by a second at the
top, then the first one disappears.
According to the program (lines 40
and 60) each sprite should have been
drawn on the screen before being
turned off. Sprite two was in line 60,
therefore the problem lies in line 40.

In case you can’'t guess, the PUT
SPRITE command doesn't work if the
X coordinate is zero. The solution is to
alter line 40 to:

40 SCREEN COPY PHYSIC,X SPRITE(1),Y
SPRITE(1),X SPRITE(1)+64,Y SPRITE(1)
+64 TO BACK,X SPRITE(1),Y SPRITE(1)

Here we're copying part of the physi-
cal screen where the sprite is to the
background screen - exactly what PUT
SPRITE does. This, however, will only
work if the hot spot is at the top left

Turn to Page 78 »
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<« From Page 77

corner of the sprite and a multiple of
sixteen, (32, 48, 64...).

For this month’s final problem we’ll
take a look at combined screen copy
and fade commands. Load and run
Program V from the cover disc (don’t
type it in):

10 REM Program V

20 MODE O0:KEY OFF:CURS OFF:HIDE

30 RESERVE AS SCREEN 7 : CLS 7

40 UNPACK 5,7

50 SCREEN COPY 7 TO PHYSIC:WAIT 50
0(IFADE [N AT 2

70 UNPACK 6,PHYSIC

S0FADE S50 7 = WATT 35

90 G0TO 90

What this program is intended to do
is display an initial screen, fade it out,
and then fade in again with a bit more
added to the picture. Unfortunately,
the effect of the fade is cancelled out.

To get around this, quite a few
changes need to be made:

65 LOGIC=BACK : UNPACK 6,BACK

70 FADE 5 : WAIT 35

80 SCREEN COPY BACK,0,160,320,200 T
0 PHYSIC,0,160 : LOGIC=PHYSIC : FADE
SETON ALY 35

Line 65 uses the LOGIC command
to prevent the unpacking cancelling

out the fade. We then unpack the sec-
ond screen to the background and
fade the colours to black. The area
required at the bottom of the screen is
then copied to the physical screen,
which is reset as the logical screen.

The syntax for the SCREEN COPY
instruction is:

SCREEN COPY screent,x1,y1,x2,y2 T0 sc
reen2,x3,y3

In Program V screenl and screen2
are BACK and PHYSIC respectively.
This means that the block we want to
copy is stored in the background
screen, and it will be copied to the
physical screen.

The variables x1 and yl mark the
top left hand corner of a rectangle,
with x2 and y2 marking the bottom
right. Everything lying within this area
will be copied across to the physical
screen, with the top left corner placed
at position x3,y3.

According to the manual, the X
coordinates are automatically rounded
down to the nearest multiple of 16.
This isn’t quite true, for as long as the
difference between xI and x2 is a mul-
tiple of 16 everything will work nor-
mally. Note, however, that x3 will be
rounded down.

Now that the screen contains the
correct picture all that remains is to

fade back in again. The rest of line 80
sets the logical screen back to PHYSIC
and restores the colours with the
FADE command.

FADE can turn all the colours to
black, but you may not realise how to
get them back again. FADE works on
the current logical screen, which in
our program is now PHYSIC. The
number five represents a time delay,
so that the colours change at a steady
rate, but the TO 7 alters the colours to
those in screen 7.

® Next month we'll continue with some
more screen effects, and also cock a
critical ear to the music and play com-
mands. In the meantime if you think
you've found a bug and a way around
it, or an interesting effect, write in and
I'll pass on the information via this col-

Programs IV and V can be found
on the cover disc. They are
stored in the LISTING.ARC
archive file.

|
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E examined a few minor
problems in STOS last
month, and found a couple of

interesting screen features. Now we'll
continue with more screen effects, and
finish with some sound and music.

If you missed last month's article,
one of our discoveries was that the
SCREEN COPY command does not
automatically round all the X coordi-
nates to the nearest multiple of 16 as
stated in the manual. As long as the
difference between the two X coordi-
nates is a multiple of 16, the values
can be anything you want. However,
don't forget that the destination X
coordinate is reduced to the nearest
16.

This fact can be used for some very
impressive horizontal scrolling, which
can even be faster than the built-in
scroll functions. Text can also be
scrolled, which some Amiga users say
cannot be done on the ST. Proof com-
ing up —load and run Program I

10 REM Program I
20 MODE 0:KEY OFF:HIDE:CURS OFF
30 RESERVE AS SCREEN 5:CLS 5
40 RESERVE AS SCREEN 7:UNPACK 6,7
50 GET PALETTE (7)
60 LOGIC=5:WINDOPEN 1,0,0,40,12,0,3
70 RESTORE 160:FOR a=0 T0 4:READ mes
s$
80 LOCATE 0,a:PRINT mess$:NEXT a
90 LOGIC=PHYSIC:SCREEN COPY 7 TO PHY
SIC:WAIT VBL
100 SCREEN COPY PHYSIC T0 BACK:WAIT
VBL
110 FOR b=0 TO 4:FOR a=-320 TO 320
120 SCREEN COPY 5,a,b*16,a+320,(b+1)
¥16 T0 PHYSIC,0,175
130 WALT VBL
140 NEXT a:NEXT b
150 6070 110
160 DATA "Nice title scolling availa
ble in Stos.”
170 DATA "Stick your name, or your ¢
ompanies name"
180 DATA "in a scrolling message for
publicity.”
190 DATA “Say HI! to friends and col
legues.”
200 DATA "Mention forth-coming produ
¢ts and games.”

Explaining all the commands in this
program would take a lot of space, so
here's a brief summary. Two tempo-
rary screens are set up, and the STOS
title screen is unpacked into bank
seven.

The data messages are read and
printed on screen five, each one on a
different row. The title screen is then
copied to the physical and background
screens.

All the hard work is performed by

Bou
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Mixing text. and graphics

When text
is printed
on graphics
you get an
unsightly
black
border

ithe” LACK of black areas

stz N

Phil Lawson unravels

more screen secrets

as he continues his
STOS series

the FOR ... NEXT loops, which contin-
ually copy sections of screen five to
the PHYSIC screen. The WAIT VBL
command in line 130 makes the
scrolling smooth, but also slows it
down a bit. Removing this line will
result in very fast scrolling, but the
text flickers.

Another screen function can be
used to place text on a picture screen.

cing ar ound
pe. 4

'qund these letters

This is
easily
solved by
copying
the text
using the
SCREEN$
function

To see this load and run Program II:

10 REM Program 11

20 MODE 0:KEY OFF:CURS OFF:HIDE

30 WINDOPEN 1,0,0,40,12,0,3

40 CURS OFF:RESERVE AS SCREEN 6

50 UNPACK 5,6

60 SCREEN COPY 6 TO PHYSIC

70 SCREEN COPY PHYSIC TO BACK

80 PEN 15:LOCATE 0,0:CENTRE "Mixing
text and graphics”

90 LOCATE 0,6:CENTRE "Notice the bla
ck areas”

100 LOCATE 0,7:CENTRE "around these
letters"”

110 6070 110

Printing normally puts a rather

AW
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messy black border around the words,
which doesn't look very elegant. To get
rid of it, make the following changes:

75 RESERVE AS SCREEN 7:CLS 7:L0GIC=7

90 LOCATE 0,6:CENTRE "Notice the LAC
K of black areas . .

105 LOGIC=PHYSIC:a$=SCREENS(7,0,0 T0
319,199) :SCREENS(PHYSIC,0,0)=a8

All we've done is printed the text to
another screen and copied it across
using the SCREEN$ function.What
this does is to transfer all the specified
area of the screen into a string. The
syntax for this command is:

a$=SCREENS(scrn,x1,y1 T0 x2,y2)

The x1,yl and x2,y2 coordinates are
the top left and bottom right positions
of the area to store in the string a$.
The variable scrn gets the area from
any screen currently in use. To copy
the area, the same instruction is used,
but in a different way:

SCREENS(scrn,x,y)=a$

In this case scrn is the screen the
area is to be copied to, and the coordi-
nates x,y is where the top left corner of
the area will appear on the screen.

Looking at line 105, we can see that
a$ is firstly storing the whole of screen
seven, which is then copied to the
physical screen.

Using this technique rather than the
straight forward PRINT leaves the
background alone, so removing the
unsightly black border around the
text.

See how a few extra commands can
improve the display. It is important to
remember these small points when
adding the finishing touches to your
programs. First impressions really do
count.

l A musical interlude

STOS, and the ST in particular, are
capable of very good music and sound
effects, but problems may arise when
you try to do both at the same time.
What happens is that when a piece of
music uses all three sound channels,
any sound effects (set with the PLAY

command) are obliterated by the
music. Let's first take a look at the
syntax of the PLAY command:

PLAY [voicel,pitch,duration

The pitch is the note to be played
and duration is how long it will last in
fiftieths of a second. The voice is an
optional parameter, and can be used
to specify on which sound channel the
note will be played. If this is omitted
the note will be played on all three
channels simultaneously. Section 5,
page 103, of the STOS manual
explains this and other music com-
mands in greater detail.

Load and run Program III, which is
a bouncing ball demonstration:

10 REM Program 111

20 60SUB 200

30 DIM c(15),mx$(2),my$(2),an$(2)

40 60SUB 150

50 SPRITE 1,100,100,1

60 dx=2:dy=1

70 MOVE X 1,mxS(dx):MOVE Y 1,my$(dy)

80 MOVE ON:RUSIC 2

90 WHILE X SPRITE(1)>2 AND X SPRITE(
1)<250 AND Y SPRITE(1)>4 AND Y SPRITE(
1)<130: WEND

100 MOVE OFF:VOLUME 3,15:PLAY 3,30,2

110 IF X SPRITE(1)>2 THEN dx=2 ELSE
IF X SPRITE(1)<250 THEN dx=1

120 IF Y SPRITE(1)>4 THEN dy=2 ELSE
1F Y SPRITE(1)<130 THEN dy=1

130 VOLUME 3,0:MOVE X 1,mx$(dx):MOVE
Y 1,my$(dy)

140 MOVE ON:WAIT 10:6070 90

150 REM SET DIRECTION MOVEMENT

160 REH kkkkkkkekkhhhhrhhhhhkk

170 mx$(1)="(1,-1,0)":mx$(2)="(1,1,0
)"

180 my$(1)="(2,-4,0)":my$(2)="(2,4,0
)ll

190 RETURN
200 REM SET UP SCREEN AND COLOURS
210 REM FREERERRRRRKR KKK KRR NI N TN %
220 KEY OFF:MODE 0:HIDE ON:CURS 0
230 x=HUNT(START(1) TO START(1)4LENG
THC1), "palt™)+4
240 FOR L=0 TO 15:COLOUR L,DEEK(x):
NC x:INC x:NEXT

o

1

250 RETURN

I won't bore you with a complete
breakdown of how this program
works, but just look at the important
bits between lines 60 and 140. Firstly

the directions and movements are set,
and the music is started, which uses
all three sound channels.

Line 90 waits until the sprite is just
about to go off the screen, by testing
the X and Y position. Line 100 stops
the sprite and plays a note, giving a
bounce effect. Lines 110 and 120 alter
the direction by checking where the
sprite is and reversing the X or Y
movement.

The next two lines stop the note, re-
assign the direction, set the sprite
moving again, and loop back to line
90. The WAIT command is there to
make sure the sprite has moved away
from the edge of the screen before line
90 checks its position again.

If you listen to the sound effects,
you'll notice that every now and then
the note will be distorted by the
music. This is because the music
reclaims channel three for its own
tunes, giving the note a click sound.

Try changing line 80 to:

80 MOVE ON:MUSIC 12 I

This is exactly the same piece of
music, but with channel three
unused. Now when the note is played
it won't be interfered with by the
music, which is practically
unchanged.

If you wish to see the ball spinning,
add the command SWITCH 5,9 to the
end of line 80. This waits for 5/50ths
of a second and then rotates all the
colours, beginning with number nine.
Try changing these two numbers for
interesting effects.

You may have noticed that the
music is quieter than the bounce note.
This is quite useful, as your programs
can now have a nice background tune,
while the sound effects _ whizzes,
bangs and whoopies _ appear to be
even more spectacular. To accomplish
this make the volume of music about
10 and the sound effects 14 or 15.
® Next month we'll examine some of
the accessories, and show a useful
technique for reducing the size of sprite
banks, without reducing the size or
number of sprite patterns.
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Getting on with the

ANY of us have ideas on what
M makes the perfect arcade

game, but just how do we start
transforming ideas into actual pro-
grams? Starting this month I'm going
to be producing a simple arcade game,
explaining each of the major steps
along the way.

In case you're wondering about the
sprite techniques I mentioned last
month, this information can be found
in a panel on page 108. The program
used to demonstrate the effect is
called SPRITES.BAS and is on the
cover disc in the STOS folder.

Also in this folder is a new set of lo-
res characters called 8X8.CRO. Erase
the file with the same name from your
backup of STOS, but NOT the original
disc, and copy this file on to it. As
readers have asked for more tips and
programming techniques, I've post-
poned the examining of the acces-
sories for a couple of months.

Down to business

Before we go anywhere near the com-
puter we must plan what type of game
to write and the features it is to
include. For the purposes of the article
I decided on a Bomber game, but as
the final stages will be put together
around Easter we'll give it a seasonal
flavour.

The main program will consist of six
columns of goblins and a plane {lying
overhead. Each goblin is working for

Phil Lawson shows
how a programmer’s
mind works when
writing the next chart
topper

The game'’s

main features

@ Four levels

@ Hi-score tables

@ Backdrop picture

® Continuous music

@ Snappy sound effects

® Cheat mode

® Scrolling text on title screen

the Easter Bunny and will only go
away when he gets a chocolate egg
dropped from the plane above. When
each goblin has been supplied with an
egg, the plane lands and you'll
progress to the next level. If you crash
into a goblin one of your three lives
will be lost and you'll have to start the
level again.

Right. We've got the idea, but what
about the features? After thinking
about this for while, I came up with
the seven shown in Table I.

Before starting programming we’ll

have to design sprite patterns for the
plane, goblins and the falling egg.
Luckily for you, all the graphics have
been done and you’'ll find them in the
program BOMMIT.BAS. Feel free to
change these in any way you wish, but
do keep a backup set for security rea-
sons.

I mentioned earlier the major steps,
which are for this game are:

@® Writing the main body of the pro-
gram.

® Adding the levels and minor rou-
tines. :

® Music, sound effects and cheat
modes.

@® Putting on a title screen.

These are fairly brief, and most con-
tain problems that are not immedi-
ately obvious. In true programming
style, we'll solve each as we come to it,
which probably means some routines
may need altered later.

This month we’ll work on the first
point — writing the main body. Loading
the program BOMMIT.BAS will give
you the program and graphics, but I
suggest you remove the lines by enter-

ing:
DELETE 10-9999

You can now follow the article and
enter each line as we discuss it. Lines
10000 onwards should be of help to
readers who've written in asking how
to get the colours from the sprite
bank. Don’t worry too much about
how this routine works, just accept
that it does.



The easiest way to explain how the
program came to its present form is to
take you though each of the steps I
encountered when I wrote it.

The first part was clearing the
screen and getting the colours from
the sprite bank. Since this routine will
only be called once or twice at the
most, I placed it at 10000, well away
from the rest of the program.

The first part of the pregram, which
calls all the other subroutines, looks
like:

10 REM Easter Bomber Game

20 REM by Phil Lawson / Atari ST User
30 GOSUB 10000

90 6070 90

Once the screen is cleared and the
colours set up, it's necessary to draw
the goblins on the screen. We also
need to know their position, which is
best held in an array. Since several
other variables will also be required,
it's best to define these in an initialisa-
tion routine, starting at line 500.

40 60SuB 500

500 REM Initialisation
501 REM Xxkkkhhsdrtdrs
510 DIM scr(6,6)

520 lev=]

590 RETURN

!ﬁ?
5 5
2

Easter Bommit-
The game
so far

A screenful
of animation
sequences

The lines to draw the goblins are:

50 GOSUB 9000

9000 REM draw the screen

9[][)1 Pom FRRRRRRRRERKK K AN

9010 FOR a=1 T0 6 : b=RND(lev+1)+1 :
FOR ¢=1 T0 b : scrla,c)=1

9020 SPRITE 1,32%a+32,180~(26%c),1 :
WALT VBL * PUT SPRITE 1 : WAIT VBL
9030 NEXT ¢ : NEXT a : RETURN

The value of b in line 9010 is how
many goblins are to be in column a.
The maximum is 2 plus the level num-
ber and is calculated by the function
RND(lev+1)+1.

Running the game draws the gob-
lins, but not the background screen.

This is achieved with line 9005, but
first our initialisation routine will have
to unpack the picture from bank 5 and
store it ready to be copied on to the
main screen.

530 RESERVE AS SCREEN 6 : UNPACK 5,6
9005 SCREEN COPY 6 TO PHYSIC : WAIT
VBL : SCREEN COPY PHYSIC T0 BACK :
WAIT VBL

This finishes the drawing routine, for
the time being at least. Later we’ll tidy
the picture up a bit, but now we can

Turn to Page 28 »



PROGRAMMINGEE

<« From Page 25

set to work on the main part of the
program, controlling the plane and
dropping eggs.

The plane is defined by sprite pat-
terns 2,3,4 and 5, with the hotspot at
the bottom right corner. Every time the
plane leaves the right side of the
screen it has to reappear on the left,
but a little bit lower down. To easily
test this y_coordinate we should use a
variable, in this case ypos.

As the height of each goblin is 26
pixels, it seems reasonable to decrease
the planes’ altitude by half of this
amount, that is 13 pixels. This, like all
the values in the game, can always be
altered at a later date if necessary.

To stop the player from dropping
eggs all over the place, so making the
game too easy, only one egg can be
dropped at a time. This means a vari-
able is needed to test if an egg is
already falling, before the program
releases another one. Line 540 defines
the intitial values of these two impor-
tant variables.

540 ypos=20 : eggs=0 l

The routine starting at 1000 sets up
the animation sequence and controls
the movement of the plane.

60 6oSUB 1000

1000 REM start playing the game

1001 rem X*E*ExERAEEFERERERER K

1010 WHILE ypos<190

1020 SPRITE 1,0,YP0S,2 : ANIM 1,"(5,3)
(4,3)(3,3)(2,3)L" : ANIM ON : WAIT VBL
1030 MOVE X 1,"(1,1,350)E350"

1040 MOVE ON 1

1050 WHILE MOVON(1)

1060 WEND

1070 ypos=ypos+13:WEND

1999 RETURN

Running the program now flies the
plane from one side to the other and
makes it reappear at the left 13 pixels
further down the screen, which con-
tinues until the plane reaches the run-
way.

Line 1010 is only temporary, as
when playing normally the plane will
never reach the bottom of the screen.
Either all the goblins will be removed
or the plane will crash into one of
them. We're only using this line to test
the rest of the program and we'’ll
change it when everything else works.

The next step is to drop an egg when
the spacebar is pressed. After check-
ing there's no egg already on the
screen, all we have to do is place one
directly under the plane and set if
falling. This is achieved with the lines:

1055 IF INKEY$=" " THEN GOSUB 2000
2000 rem drop an easter egg

2001 rem ¥XRAKKKKRKEAAEERRE

2010 IF egg>D THEN RETURN

2020 SPRITE 2,XSPRITE(1)-16,YSPRITE(1)
,6 1 MOVE ¥ 2,001 1. 006200 « ANIM 2"
(6,3)(7,3)(8,3)(9,3)L" : ANIM ON 2
2030 WAIT VBL : egg=!

2040 MOVE ON 2 : RETURN

We can now drop one egg, which
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Spritely action

OWNERS of standard 520STs may well
find the maximum sprite bank size of
around 30000 bytes a little limiting,
especially if their multi-level arcade
game requires different characters for
each level. However, this problem can
be solved quite nicely by using the
GET SPRITE function.

Load and run SPRITES.BAS from
the cover disc. First a robot walks
across the top of the screen, followed
by a teddy bear. If you look at line 270
— the section that defines the anima-
tion — you’ll see that both sprites use
the same series of patterns, one to
five. How is this possible you may ask?

Bank five, unpacked to screen six,
containing more than 40 animation
sequences for the robot and teddy
bear, and the sprite bank holds five
empty patterns. Before we can show
the robot walking, we need to copy the
patterns from screen 6 to the sprite
bank.

This is carried out in lines 70 to 90
with the GET SPRITE command, the
syntax of which is:

| get sprite xpos,ypos,image

The coordinates xpos,ypos define the
top left corner of the area to grab, and
image is the number of the pattern to
be loaded. The size of the image is read
from the original dimensions you spec-
ified in the sprite bank, and in this

example is 36 pixels wide and 32 high.

The image grabbed is taken from
the background screen, hence the
need for the commands setting BACK
and PHYSIC. The X and Y coordinates
have already been initialised in the
arrays robotx and roboty, so all the
hard work is done in line 80 with a
simple FOR... NEXT loop. The last line
restores PHYSIC and BACK, and posi-
tions the sprite just off the left-hand
side of the screen.

Lines 100 calls the subroutine at
160, which sets the sprite animating
and moving. It waits until movement
has stopped, just off the right side of
the screen. The routine between 110
and 140 is exactly the same as 70 to
100, except the patterns for the teddy
bear are loaded into the sprite bank.

Add the following lines to see that
the whole screen is full of different
patterns for making the robot and
teddy walk left, down and up as well
as right:

45 screen copy 6 to physic
46 goto 46

The data in lines 240 and 250 are
the x and y coordinates for the images
to grab, so you can experiment by
changing the movement directions,
the x and y data, and adding a few
more empty patterns to the sprite
bank.

falls to the bottom of the screen and
disappears. To find out if it has been
dropped directly above a goblin. We
have to define a maximum and mini-
mum x_coordinate for each column.
This allows the egg to be dropped a lit-
tle to either side of a goblin, rather
than right in the middle. Change line
510 and add line 550.

510 DIM (6,6),mal6),mi(6)
550 FOR a=1 70 6 : mila)=32*%a+34 : mal
a)=32%a+hh : NEXT a

Rather than having to continually
check whether the egg will hit, we
can alter line 2030 to set egg to one if
it will, or two if not.

2030 egg=1 : xb=ABS((X SPRITE(2)-32)/3
2) : tb=X SPRITE(2) : IF tb>ma(xb) or
tb<mi(xb) THEN egg=2

The important bit of this line is cal-
culating the value of xb, which will be
in the range of zero to seven. A value
of zero means the egg was dropped at

Subroutine functions

500 - Set up arrays and variables
1000 — The game's main routine
2000 - Drop an easter egg
9000 — Draw the screen

10000 - Clear screen and get colour
from the sprite bank

the left side of the screen, seven
means the right side and 1 to 6 means
it was dropped near that particular
column.

The variable tb is the x-coordinate of
the egg, which is checked against the
maximum and minimum values for
the column xb. If you run the program
now everything seems all right, how-
ever, dropping the egg at the right side
of the screen stops the program with a
Subscript out of range error.

This is because the value of xb is
seven. Looking at line 510 shows we've
only reserved six elements for the two
arrays, so change the last part of this
line to:

mal?),mi(7)

We'd better set a maximum value for
array seven, so the egg will never be
dropped with only half of it showing on
the screen. Add to the end of line 550:

530 ... : mi(7)=260

and alter line 2010 to:

2010 IF egg>0 or X SPRITE(1)>270 THEN
RETURN

We have now finished the routine to
drop the egg, and all we have to do is
check if the value of egg is one and
has reached a goblin. If it has, the
goblin and egg need to be removed
from the screen and we'll tackle this
problem next month.




FTER sorting out some of your
Aprogramming problems this reg-

ular STOS column is now
exploring the different effects and
techniques used in writing whizz-bang
arcade games. STOS is an ideal lan-
guage for this task and has a whole
host of essential commands and func-
tions. The hard part is not coming up
with the game idea, it's stringing
together those commands to make the
sprites and graphics mesh to make the
game work.

Last month we wrote the basics of a
Bomber game and the program was
included on the cover disc. I chal-
lenged you to find a way of detecting
when a goblin caught an egg. Extra
brownie points if you thought about
using zones to solve this problem.

Zones are a simple way of detecting
when a sprite enters a pre-selected
area of the screen. They let us check
for collisions with stationary objects
without having to know the sprite’s
coordinates. Up to 128 separate zones
can be created, each identified by a
number in the range 1 to 128.

To check if the egg has been caught
we have to place a zone around each
goblin and use the command:

The variable sprite can range from 0

t=20NE(sprite)

into
the

Phil Lawson continues
his tutorial on how to
write games in STOS

to 15, with the mouse being indicated
by zero. If a sprite is in a particular
zone, the returned value of t is that
zone's number. Otherwise, the sprite is
not in a zone and t will be zero. That's
got the theory out of the way, so lets
get down to programming.

Every time a goblin catches an egg,
it has to vanish from the screen, tak-
ing the egg with it. Therefore when
they have all gone, the screen is empty
and that level has been finished. The
simplest way to check if all the goblins
have gone is to use a variable which
holds the number of goblins on the
screen. It should come as no surprise
that this variable is called goblins.

Change line 9010 and add line
9025:

9010 goblins=0 : FOR a=1 70 6 : b=RND
(le +1 : FOR c=1 to b : scrla,c)=1
9025 INC goblins : SET ZONE goblins,3
2*a+32,180-(26*c) to 32*a+64,206-(26*
c) '

—

Initially we set goblins to zero and
every time a goblin is drawn on the
screen (line 9020) the variable is
increased by one and a zone is set up
around it. The syntax of the SET
ZONE command is:

SET Z0NE n,x1,y1 10 x2,y2

The zone number to be created is
given by n and the rectangular screen
area covered by the zone is defined by
the top left and bottom right coordi-
nates x1,yl and x2,y2.

We have now achieved two objectives
— setting a rectangular zone around
each goblin, and calculating the num-
ber of goblins.

Last month we set up the variable

goblin zone

egg, which has three possible values:

egg=0 - No egg dropped
egg=1 - Egg dropped on target
€gg=2 - Egg dropped but not on target

Add the following lines to last
month’s program to make sure the egg
is on target before branching to the
routine where the goblin catches it:

1056 IF egg=1 THEN GOSUB 3000

3000 REM Check if egg hits goblin
3001 REM *rkharxserxekkkkkkkhhsns

Before we write the routine we’'d bet-
>

g MONTHLY

DISC

ON the monthly disc available to
subscribers you'll find the program
we developed last month, so all
you have to do is enter the lines
given here. As the object of this
series is to help you become more
confident at programming, feel
free to alter any of the graphics
and screen effect routines, but do
keep a backup copy or you won't
be able to follow these articles.
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ter decide exactly what it has to do.

1) Check if egg has been caught

2) Remove the egg and goblin from the
screen

3) Decrease the number of goblins

4) Update the scrlx,y) array

5) Set the variable 'egg' to zero

Enter the following lines and try to
match the various commands with the
five points above:

3010 z=10NE(2) : IF 2=0 THEN RETURN
3020 yb=(200-YSPRITE(2))/26 : SPRITE
OFF 2

3030 SCREEN COPY 6,xb*32+32,180~(26*y
b),xb*32+64,206~(26*yb) to PHYSIC,xb*
32432,180-(26*yb) ‘

3040 SCREEN COPY 6,xb*32+32,180-(26%y
b),xb*32+64,206-(26*yb) to BACK,xb*32
+32,180~(26*yb)

3050 DEC goblins

3060 BELL : WALT VBL : scrlxb,yb)=0 :
egg=0

3070 RESET IONE z:RETURN

Line 3010 checks if the egg is in a
zone and has therefore been caught. If
it isn't the program returns to line
1060.

When we wrote the “drop egg” rou-
tine last month, the variable xb was
set as the column number. We now
need to find the row number of the
goblin surrounded by zone z, so we
can use both values to remove the
goblin from the screen. Line 3020 puts
this number into yb and turns off the
egg sprite.

According to point two, the next
stage is to remove the goblin. Since
the game has a background picture, it
would seem reasonable to copy part of
this image, stored in bank six, to the
physical and background screens as
done in lines 3030 and 3040.

Decreasing the number of goblins
and reseting the values of egg
andscr(x,y) is accomplished with lines
3050 and 3060, with a little sound
effect thrown in for good measure. As
the goblin has been removed, there’s
no need to have its zone still function-
ing, so line 3070 resets it and returns
back to line 1060.

Bug hunting

Check everything works OK by run-
ning the program. You should find
that several goblins are drawn, the
plane moves from left to right and
pressing the spacebar will drop an egg.
If the egg is on target, when it reaches
a goblin both should disappear from
the screen, otherwise it will continue
until it reaches the bottom.

When the egg misses the goblins
and falls to the bottom of the screen
the program doesn’t allow any more
eggs to be dropped from the plane,
because the value of egg is still two.
When we first set the egg sprite falling,
we specified the sprite should stop

Use STOS

tl Maestro to
sample some
sound effects

.| .for the game

- you'll need
an airplane,
‘1 a crash and

moving when it reached Y coordinate
200. Break into the program and add
the following line:

1057 IF MOVON(2)=0 AND egg=2 THEN egg =0
: BOONM

If egg is two, the dropped egg will
miss the goblins and eventually stop
moving when it goes off the bottom of
the screen. The command MOVON
tests the state of a given sprite, in this
case number two and reports whether
it is moving or not. If the returned
value is -1 the sprite is still moving,
but a value of zero means it has
stopped so we can now reset the value
of egg and produce an appropriate
sound effect.

You may have spotted another slight
bug when playing the game. If you
clear a column of goblins and drop an
egg in this column, the value of egg
will be set to one, meaning that it is on
target. However, as there are no gob-
lins in this column, it is definitely not
on target and egg should be two
instead.

If we alter the minimum X coordi-
nate for a column once it has been
emptied, any egg dropped in that col-
umn will be outside the maximum and
minimum values, and so set to a type
two egg rather than type one.

To do this alter line 3060 to:

3060 BELL : WAIT VBL : scrixb,yb)=0 :
egg=0 : IF yb=1 THEN mi(xb)=260

The final bug only appears when a
level is finished and you start the next
one. The scr(x,y) array and the value of
egg aren't reset between levels, so may
not be able to drop any bombs, and
even if you did the zones and array
indicate the goblins are in different
positions.

Add the following lines to get around
these irritating problems:

70 60SUB 540

9002 FOR a=1 T0 6 : FOR b=1 70 6 : scr
(a,b)=0 : NEXT b : NEXT a

9003 RESET ZONE : SPRITE OFF

y a scream

End games

We have now written all the routines
to handle the flying plane, falling eggs
and removing the goblins. All that
remains for this month is to add the
different levels and lives. To do this
make the following changes:

45 WHILE livesgtrd
90 WEND

99 sToOP

520 lev=1 :
1005 done=0
1010 WHILE done=0

1058 IF Z0NE(1)ltngtr0 THEN done=2 :
ANIM OFF : MOVE OFF : DEC lives

3050 DEC goblins : IF goblins=0 THEN
done=1

lives=3

In the above lines you'll see the vari-
able done which can be one of three
values:

done=0 Still playing the game
done=1 Every goblin has been removed
done=2 The plane crashed into a goblin

In the original program line 1010
used the plane’s Y position to control
the WHILE...WEND loop. We have now
changed this so the loop will continue
until either the plane crashes or all the
goblins have gone.

Line 1058 uses the ZONE command
to see if the plane has hit a goblin. If it
has, the variable done is set to 2 and
the number of lives is decreased. The
program will now return to line 90 and
if the player has any remaining lives
the game will start again at the cur-
rent level, otherwise it's “Game Over”
time.

The actual crashing and Game Over
messages will be tackled next month,
but when a level has been completed
we’ll make the plane land on the run-
way. This is simply achieved by
putting the plane at the bottom-left
side of the screen, make it fly right for
a bit and then gently lower it onto the

>
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tarmac. Since this routine will only be
used when a level has been completed,
it's a good idea to include the section
of code which increases the level num-
ber, as done in line 1570.

1080 IF done=1 THEN GOSUB 1500 ELSE DE
C Lives

1090 RETURN

1500 REM Land the plane
1501 REM kkkkkk kX * Tk k%
1510 ypos=170 : SPRITE 1,0,ypos : MOV
E X 1,"(4,1,100)" : MOVE ON 1

1520 WHILE MOVON(1) : WEND

1530 MOVE x 1,"(1,1,50)" : MOVE Y 1,"
(2,1,25)" : MOVE ON 1

1540 WHILE MOVON(1) : WEND

1550 MOVE X 1,"(1,1,50)" : MOVE ON 1
1560 WHILE MOVONC1) : WEND : ANIM OFF
1570 IF levlitn4 THEN INC lev

1580 RETURN

To finish off this month we’ll include
a few commands to make the screen
fade in and out.

1580 FADE 5 : WAIT 35 : CLW : SPRITE
OFF

1590 RETURN

9001 FADE 5 : WAIT 35 : CLUW :
OFF

SPRITE

This month’s selection of hints and
tips comes from lan Hayes.

After using the Play command to
produce a sound, the note can
often still be heard even when the
program has finished. To get
around this slight irritation, issue
the command PLAY 0,0 to stop the
sound.

When building screens out of
sprites with the PUT SPRITE com-
mand, occasionally it wouldn't work
even when preceeded it with plenty
of WAIT VBL statements. If the X
coordinate of the sprite is zero
you'll need to copy the sprites area
from the physical screen to the
background. In other cases lry
using the UPDATE command,
especially if you intend to compile
the program at a later date.

After changing the mouse and
defining a menu, the mouse is

Hints and tips

reset to the normal arrow pointer. |
have found no answer to this prob-
lem except to define the menus
before changing the mouse.

The last tip also concerns
menus. Turning them on and off is
easily achieved with the MENU
FREEZE and MENU ON com-
mands, but freezing a menu often
leaves the menu bars at the top. To
get rid of this try the line:

INK 0 : BAR 0,0 TO 319,7

If you'’re working with a detailed
screen you could always use the
SCREEN COPY function.

® If you'd like to see your name
in print drop me a line. Each
month the sender of the best tips
will receive a top quality game.

9005 SCREEN CoPY 6,0,0,320,200 10 PHY
S1C,0,0 : WAIT VBL : SCREEN COPY PHYS
IC TO BACK : WAIT VBL

9030 NEXT c : NEXT a : WAIT 50 : FADE
5 T0 6 : WALT 35 : RETURN

® Next month we’ll write the crashing and music routines and also

put the score, level and lives at the top of the screen.
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examining a variety of different

subroutines commonly used in
arcade games which can be added to
your own listings. I'll start by examin-
ing the various methods of displaying
a title screen. Future articles will cover
high score tables, cheat modes, sprite
routines and many other features that
no game should be without.

All the programs shown here can be
found in the LISTINGS folder on this
months Atari ST User disc. Alterna-
tively draw your own title screen with
an art package, compact it and store it
in memory bank five. Bank six should
also contain a compacted screen of

FOR the next few months I will be

10 REM Program I

20 REM Create text screen

30 MODE 0 : KEY OFF : HIDE

40 WINDOPEN 1,0,0,40,12,0,3 : CURS O
FF: PEN 14

50 FOR a=0 10 11 : LOCATE 0,a

60 READ mess$ : CENTRE mess$

70 NEXT a : WAIT 100

80 SAVE "MESSAGE.PI1",BACK

90 6070 90

1000 DATA "Build your title screens f
rom sprites”,"used within the game."
1010 DATA "Try different ways of disp
laying the","title screen for impressi
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First impressions

Phil Lawson takes a look at different
methods of displaying title screens in your
arcade and adventure games and provides

several ready-to-use subroutines

text, and non-subscribers should
design their own, with a routine simi-
lar to Program I (below).

The saved text picture should be
compressed using COMPACT.ACB, but
first you could add some interesting
features to the letters with an art
package such as Degas Elite. When

ve effects.”

1020 DATA "Use scrolling text and fla
shing colours”,”for displaying instruc
tions,”

1030 DATA “Don't forget to buy Atari
ST User for","STOS programming hints a
nd tips.” :

1040 DATA "Better still, take out a s
ubscription.”,"Send in your hints and
tips.”

1050 DATA "The best each month wins t
wo top games.","Look out for Games Gal
ore and TOME."

designing a title screen it's best first to
write a routine which displays all the
game's sprites and saves the whole
screen as a picture file. This can then
be edited and changed using an art
package to give a professional, high
quality appearance.

The different ways of displaying title
screens we'll be covering are just a few
of the many effects possible. I'll leave it
up to you to discover others and
include your own animation
sequences, although it's worth bearing
in mind that subtle effects can be
achieved by simple palette switching
with the SHIFT command.

Enough of the chat, let's get down to
business. Of all the STOS progams
that flood into the office each month
the majority tend to rely on the famil-
iar FADE and APPEAR commands to
switch between two screen displays.
While both give attractive results, they
can bore after a while. The next two



programs show simple ways of adding
spice these effects:

20000 REM Title screen #1

20010 MODE 0 : KEY OFF

20020 CURS OFF : HIDE

20030 RESERVE AS SCREEN 10 : RESERVE
AS SCREEN 11

20040 UNPACK 5,10 : UNPACK 6,11

20050 SCREEN COPY 11 T0 PHYSIC : WAILT
50

20060 FADE 5,8777,8777,8777,8777,8771
,8777,8777,8777,8777,8771,8771,8777,$7
77,8717,8777,8777 : WAIT 35

20070 CLW : s$=SCREENS(10,0,0 10 320,
200) : SCREENSCPHYSIC,0,0)=s$

20080 WAIT 50

20090 FADE 5 T0 10 : WAIT 35

20100 60TO 20100

20000 REM Title screen #2

20010 MODE 0 : KEY OFF

20020 CURS OFF : HIDE

20030 RESERVE AS SCREEN 10 : RESERVE
AS SCREEN 11

20040 UNPACK 5,10 : UNPACK 6,11
20050 SCREEN COPY 110 PHYSIC

20060 APPEAR 10,77

20070 APPEAR 10,20

20080 6070 20080

The first program displays the mes-
sage screen, fades all the colours to
white, clears the screen, draws the
title and fades from white to the cor-
rect colours. Most STOS programmers
seem to fade the colours to black or
white only, but there's no reason why
others such as blue, green, yellow and
red cannot be used.

The second program snippet imple-
ments a little used feature of the

)

Easter ngpit

You'll need to
draw two title
screens like
these before
running the
example
listings

Try different ways of displaying the
title screen for inpressive effects.
Use scrolling text and flashing colours
fur dxsnlagzng instructions.

| Atari ST User

Better stlll, take out a subscrlptlnn.
Send in YO WE hints and tips.
The best each month wins tho top games.
Look out for Games Galore and TOME.
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STOS

>
APPEAR command, the syntax of
which is:

APPEAR screen,fade type
If the fade type is greater than 72,

the final picture is left as a mixture of
the original screen display and the one

you're attempting to fade in. This -

allows us to use two different types of
fade, one immediately after the other,
giving a very pleasing effect. Try alter-
ing the fade values in lines 20060 and
20070 and note those which give an
interesting result.

Notice that in the above two pro-
grams lines 20010 to 20040 are identi-
cal. This is true for every program we'll
be using this month, so to save space
I'll omit them from the listings, but
don't forget to type them in yourself.

Scrolled screens

One of the most versatile commands in
STOS is SCREEN COPY, which, as its
name suggests, copies a defined area
of one screen to a given place on
another. The syntax of this command
is:

SCREEN COPY s1,x1,y1,x2,y2 T0 s2,x3,y3

51 = Source screen

s2 = Destination screen
x1,y1 = Top left corner of area
x2,y2 = Bottom right corner of area
x3,y3 = Top left corner to place area

This opens up the possibility of dis-
playing a title picture one section at a
time and scrolling the image over the
current display. Run the following pro-
gram:

20000 REM Title screen #3

20050 FOR a=1 TO 200

20060 SCREEN COPY 10,0,0,320,8 T0 PHY
s1¢,0,200-a

20070 NEXT a

20080 60TO 20080

The scrolling effect may look rather
complex, but it's all controlled with
lines 20050 to 20070. Each time
round the FOR/NEXT loop, an
increasingly larger section of the pic-
ture stored in bank 10 is copied to the
physical screen. This gives the appear-
ance that the image is being scrolled
up from the bottom of the screen. To
see it slowly covering an existing pic-
ture, add this line:

20045 SCREEN COPY 11 TO PHYSIC:WAIT 1
00

Instead of overwriting the original
picture we could scroll it off the top of
the screen by adding line 20055 and
changing line 20060:

20000 REM Title screen #3b

20055 SCREEN COPY PHYSIC,0,1,320,199
T0 PHYSIC,0,0

20060 SCREEN COPY 10,0,a-1,320,a T0 P
HYS$1¢,0,198

It's also possible to scroll the picture

Hints and tips

This month's prize of a top quality
arcade game goes to Mathew Barry
for his tips on expanding the size
of the sprite banks.

Since the maximum sprite bank
for a standard 520ST is around 30k,
some users may feel a little
restricted in what they can achieve.
One way around this problem,
especially for games where differ-
ent sprites are used on different
levels, is to create two sprite files
and store one of them in bank two.

To change between sprites all
you need to do is use the com-
mand:

BCOPY 2 70 1

This will copy the contents of

' bank two into bank one. Obviously

it also destroys the first set of

sprites, so if they'll be needed later

you'll have to copy them first to a
spare bank. For instance:

BCOPY 1 T

0 15
BCOPY 2 T0 1

‘Another advantage of this tech-
nique is that separate levels can
also have a different range of
colours. :

down the screen rather than upwards:

20000 REM Title screen #é4

20050 SCREEN COPY 11 TO PHYSIC
20060 WAIT 100 : FOR a=1 TO 200
20070 SCREEN COPY 10,0,200~a,320,200
TO PHYSIC,D,0

20080 NEXT a

20090 c0oT0 20090

So far we've scrolled the whole
screen either up or down. However, it's
possible to scroll the top half down
and the bottom half up at the same
time:

20000 REM Title screen #5

20050 SCREEN COPY 11 TO PHYSIC:WAIT 1
00

20060 FOR a=1 T0 100

20070 SCREEN COPY 10,0,100~a,320,100
T0 PHYSIC,0,0

20080 SCREEN COPY 10,0,100,320,100+a
T0 PHYSIC,0,200-a

20090 NEXT a

20100 G010 20100

Scrolling text

You may have noticed that there is a
blank area near the bottom of the
screen and a screenful of text has
been unused. These last two routines
will scroll the text within this blank
area, first horizontally and then verti-
cally.

To save time I'll simply copy the title
picture on to the screen instead of

using some of the fancier techniques
we have covered:

20000 REM Title screen #6

20050 SCREEN COPY 10 TO PHYSIC:SCREEN
COPY PHYSIC TO BACK

20060 FLASH 14,"(777,5)(666,5)(555,5)
(464,5)(333,5)(222,5)(111,5)(222,5) (33
3,5) (k44 ,5)(555,5)(666,5)(7177,5)"
20070 FOR a=0 T0 11

20080 FOR b=-320 T0 320

20090 SCREEN COPY 11,b,a*16,b+320,(a+
1)*16 T0 PHYSIC,0,164

20100 WAIT VBL

20110 NEXT b : NEXT a

20120 GOTO 20120

The scrolling text effect is produced
with lines 20070 to 20110. Each time
around the loop a block of 320 pixels
wide is copied from bank 11 to the
physical screen. The value of a indi-
cates which line of text to display and
b indicates where the 320 pixel block
starts.

Imagine we have two other blank
screens by the left and right of bank
11. The SCREEN COPY command will
use them to give the appearance of
text moving on to the screen from the
right side and disappearing off the left.

You may be wondering how this
works when the value of b is not a
multiple of 16. The manual states it
will be rounded down to the next low-
est multiple, but this is not the case.
Providing the width of the area to be
copied is multiple of 16 the start and
end values, (xI and x2), can be any-
thing at all.

Sadly this typed text scrolling is not
only slow, but can be tedious, espe-
cially when waiting for the next line to
appear. An interesting way around this
is to scroll the text vertically within the
blank area of the screen, as shown in
our final routine for this month:

20000 REM Title screen #7

20050 SCREEN COPY 10 TO PHYSIC:SCREEN
COPY PHYSIC TO BACK

20060 FLASH 14,"(777,5)(666,5)(555,5)
(444,5)(333,5)(222,5)(111,5)(222,5)(33
3,5)(444,5)(555,5)(666,5)(777,5)"
20070 FOR a=0 TO 192

20080 SCREEN COPY 11,0,a-16,320,a T0
PHYSIC,0,164

20090 IF (a MOD 16)=0 THEN WAIT 100
20100 WAIT VBL

20110 NEXT a

20120 6070 20120

This works in a very similar way to
the last program, except it is the verti-
cal values, (y1 and y2), which are
altered. Since the maximum height of
each character is 16 pixels, line 20090
waits until the result of a divided by
16 is zero and then waits for two sec-
onds.

Instead of scrolling up, the text
could be made to scroll down, but I'll
leave you to work out how. Also, as a
small programming exercise try to
combine the last two programs to pro-
duce text which scrolls right to left,
but also moves slightly up and down.
® Next month I'll show some of the
many ways of entering your name into
high score tables, along with a few
examples on how to display them.
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problem of scrolling text both hori-

zontally and vertically, and if you
have managed to do it, well done. In
programming there is no right or
wrong way of doing things. As long as
the code works and is easy to follow,
almost any method you want can be
used to give the desired results.

As 1 promised this month's article is
devoted to high-score routines, dis-
playing the scores and entering play-
ers' names.

First, you'll have to design a screen
and squash it with the COMPACT.ACB
utility.

To help you, Program I will produce
the screen I have used throughout this
article. It should be compacted and
stored in bank five.

You will also have to create a sprite
bank of letters and a full stop. This
can easily be done with the
SPRITE.ACB accessory by grabbing
the letters from the picture created
with Program I, where sprites 1 to 26
should be the letters A to Z, and sprite
27 being the full stop:

I LEFT you last month with the

. 5 REM Progean I ,
10 MODE 0 : KEY OFF : HIDE
20 WINDOPEN 1,0,0,40,12,0,3
30 CURS OFF : RESTORE 100
40 FOR a=1 TO 4 : READ mess$
50 LOCATE 0,(a*2) : CENTRE mess$
60 NEXT a
70 WAIT 100
80 SAVE "HIPIC.PI1",BACK

90 60TO 90

400 DATA UA B € DB FEG N TE
110 DATA ") kK L M N 0 P Q@ R"
1200 DATA &S T oy W X YT i
130 DATA "Enter Delete Space"

No matter how you decide to display

" The

name
game

Phil Lawson continues
to examine useful
subroutines and turns
his attention to the
high-score table

the table and enter the players' names,
you first have to produce a dummy
table which contains a few high scores
for the players to try and beat which
can give the player an incentive.

Lines 21040 and 21050 of Program
1I set up this initial table, which is dis-
played with lines 21060 to 21100. I've
used a simple print loop, but you
could easily substitute this for one of

the routines we discussed last month:

21000 REM Program II

21010 MODE 0 : KEY OFF

21020 WINDOPEN 1,0,0,40,12,0,3

21030 CURS OFF

21040 DIM hs(10),hs$(10)

21050 FOR a=1 T0 10:hs$(a)="Atari ST
User" : hs(a)=(11-a)*1000 : NEXT a
21055 sc=6543 : GOSUB 21200

21060 LOCATE 0,0:CENTRE "High Score
Table"

21070 FOR a=1 TO 10:LOCATE 18-LENChs
$(a)),a+l

21080 PRINT ‘hs$(a)ieth o, 10y, "shs(a);
21090 NEXT a

21100 6070 21100

21200 IF sc<hs(10) THEN RETURN
21210 GOSUB 22000 : REM get name
21220 hs$(10)=n$ : hs(10)=sc

21230 FOR a=9 T0 1 STEP-1

21240 IF hs(a+1)>hs(a) THEN SWAP hs$
(a),hs$(a+1) : SWAP hs(a),hs(a+1)
21250 NEXT a : RETURN

22000 n$="Phil" : RETURN

The rest of Program II — lines 21200
to 22000 - is concerned with reading
the player's name and placing it into
the correct high-score position. This
section of code is called from line
21055, which also sets a dummy score
so you can see the routines working.

Running the above program will
show that Phil's score of 6,543 is
placed into position in the table. Look-
ing at lines 21200 to 21250 will show
how the program decides exactly
where the new score should appear.
The simplest way of doing this is to
use a technique called bubble sorting.

First, the player's score is checked
with the tenth or lowest score. If the
player hasn't beaten this value, he
hasn't made it to the table and the
program will return to line 21060. Try
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changing the value of sc to 900 in line
21055 to see what I mean.

Line 21210 jumps to the routine
starting at 22000 to get the player's
name. For the time being I've placed a
dummy line at this position, but we'll
be exploring different ways of doing
this in a moment.

The important lines are 21220 to
21250, which first places the new
score at position 10. We now check if
this score is greater than the next one
at position 9.

If it is, the program makes use of
the SWAP command, which just
exchanges the contents of two vari-
ables or strings. For example, enter
the following commands: '

A=10 : B=20
A$="YES" : B$="NO"
SWAP A,B

SWAP AS$,B$

PRINT A,B

PRINT A$,BS

You'll see that the value of a is 20, b
is 10, a$S is "NO" and bS$ is "YES".
When the player's score is less than
the next one in the table, the new
name and score will be in the correct
place. What happens when two scores
are the same? Try changing the value
of sc to 6,000 and run the program
again. You'll notice that Phil's score is
placed immediately below the existing
one. This is how it should be, as you
can only pass a score if you beat it.
Notice that in line 20170 the
LOCATE command uses the length of
each name. This is because the player
may only enter a short name, or just
his initials, so leaving the high-score
table looking rather messy. Try
>

A B L D E F b H I
J E L W B 0 P ¥ B
s 1.0 ¥ U K ¥ £

Enter Delete Space

[A] [B] [E] O] [E] [F] (6] (H] ]
] Kl ] ® [ [0 [P] [0] R]
S o o W [ E L

Enter| |Delete| |Space

Atari ST User
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>
replacing line 21070 with the following
line to see this untidy effect:

21070 FOR a=1 T0 10 : LOCATE 5,a+1

What's in a name?

The first method of inputting a player's
name that we'll examine is probably
the most common, where the letters of
the alphabet are displayed on the
screen, and the player chooses which
ones to use with the mouse. Add the
following lines to Program II:

22000 REM Hiscore 3
22040 REM =========
22020 RESERVE AS SCREEN 10 : UNPACK 5
20
22030 SCREEN COPY 10 TO PHYSIC : SCRE
EN COPY 10 TO BACK
22040 x=1
22050 FOR a=1 TO 3 : FOR b=1 T0 9
22060 SET ZONE x,b*24+30,a*32 T0 b*24
+42,a%32416
22070 BOX b*24+30,a*32 TO b*24+42,a*32
+16
22080 INC x : NEXT b : NEXT a
22090 BOX 70,127 TO 114,145
22100 SET ZONE 28,70,127 TO 114,145
22110 BOX 134,127 TO 186,145
22120 SET ZONE 29,134,127 T0 186,145
22130 BOX 206,127 T0 250,145
22140 SET ZONE 30,206,127 T0 250,145
22150 SHOW : LOCATE 14,10 : n$="

e PRINT n$
22160 done=0 : c¢=1 : WHILE done=0
22170 z=0 : IF MOUSE KEY=0 THEN 22170
22180 z=ZONE(0) : IF z=0 THEN 22170
22190 c$="" : IF z<27 THEN c$=CHRS$(z+
64)
22200 IF z=27 THEN c$="."
22210 IF z=28 THEN done=1
22220 IF z=30 THEN c$=" "
22230 IF c$<>"" AND c<>14 THEN GOSUB
22300 : INC ¢
22240 IF z=29 AND c¢>1 THEN DEC ¢ : c$
=" " . GOSUB 22300
22250 WEND
22260 FOR a=1 TO 13 : IF MID$(n$,a,1)
=" " THEN MID$(n$,a,1)=" "
22270 NEXT a
22280 IF RIGHT$(n$,1)=" " THEN n$=LEF
T$(n$,LEN(n$)-1) : GOTO 22280
22290 CLW : RETURN
22300 MID$(n$,c,1)=c$
22310 LOCATE 14,10 : PRINT n$
22320 WHILE MOUSE KEY<>0 : WEND
22330 RETURN

Lines 22000 to 22150 are concerned
with displaying the screen, defining a
zone and drawing a box around each
character and option.

Running the program is probably
the best way to see how it works.
Whenever you click on a letter or full
stop, that character is placed in the
name and displayed on the screen.
Spaces can also be entered by clicking
on the SPACE box. Since we have
rather a lot to get through this month,
I'll not bother explaining exactly how
the routine works, but as it is straight-
forward you should be able to follow it
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Going by the book

ANYONE involved in programming for
more than a couple of years will have
collected a library of useful routines,
devised simple ways of getting round
difficult problems and discovered many
tricks about their computer and
favourite programming language.

The rate which professionals can pro-
duce efficient code often leaves the
novice astounded. Novices often wish
they could bypass the tedious learning
process and write quality software at
the same speed.

Sadly there's no easy way to learn
these programming techniques and
using other people's routines can lead
to great difficulties if you're not entirely
sure what's going on. Many books have
been published which explain how to
write simple routines and now one has
been written for STOS programmers.

Stephen Hill, author of the original
STOS manual, has collected many inter-
esting routines and combines them with
easy to follow text which explains many
of the pitfalls of game creation. How to
produce fast action sprites, animation,
scrolling, 3D graphics and sound are
only a few of the topics covered.

As STOS is a true programming lan-
guage rather than just a construction
kit, many different types of games are
possible, including shoot-'em-ups, sim-
ulations, role playing, rebound games
and adventures. This book has chapters
devoted to each and explains how best
to write them with the help of fully work-
ing programs.

I'm glad to say that the book makes
use of the free games supplied with
each copy of STOS, explaining the vari-
ous tricks and techniques stored within
Orbiter and Zoltar. Producing alien
attack waves, deciding the angle at
which a ball should bounce, scrolling
the screen, getting the best from the
map definer and using screen-flipping
routines for high-speed graphics are
just some of the subjects covered in
great detail.

If a particular section of Basic code is
too slow, it may be necessary to re-write
it in machine code. Programming in
68000 isn't all that difficult, especially as
STOS has included many functions to
control sprites, windows, sound and
every other command available in Basic.

The final chapter contains all the
information you'll need to include fancy
machine code effects within your Basic
program, along with many examples to
get you started. :

With more than 280 pages packed
with vital information and routines, The
Game Maker's Manual is a book no
STOS user should be without. Stephen
Hill deserves full marks for this work.

Product: The Game malker's Manual

Price: £11.95

Supplier: Sigma Press, 1 South Oalk
lane, Wilmslow, Cheshire SK9 6AR

Tel: 0625 531035

ISBN: 1-85058-158-4

yourself with the aid of these vari-
ables:

¢ = Position counter within name
z = Which zone was clicked on
done = 1 if enter button pressed
n$ = The entered name
c$ = Character to add to n$

The two remaining boxes are Delete
and Enter. The first removes the last
chosen character, while Enter returns
to the line which called the routine,
with the name stored in the string nS.
Since the name started off being 13
underline characters (-), lines 22260
to 22280 change these and remove
unnecessary spaces at the end of the
name.

Instead of the chosen letter auto-
matically appearing at the next posi-
tion in the name, this alternative
version of Program III allows us to pick
up a character and place it wherever
we wish. Before entering these lines

type:
DELETE 22160-22330

You can now add the new lines
which give a more pleasing effect.

22000 REM Hiscore 3b

22160 done=0 : WHILE done=0

22170 z=0 : WHILE z=0 : WHILE MOUSE
KEY<>1 : WEND : z=ZONE(0) : WEND
22180 IF 2<28 THEN CHANGE MOUSE 3+z :
WHILE MOUSE KEY<>0 : WEND : GOSUB 222
60

22190 IF z=28 THEN done=1

22200 IF z=29 THEN n$=" .
: LOCATE 14,10 : PRINT n$

22210 WEND

22220 FOR a=1 T0 13 : IF MID$(n$,a,1)
=" " THEN MID$(n$,a,1)=" "

22230 NEXT a

22240 IF RIGHT$(n$,1)=" " THEN n$=LEF
T$(n$,LEN(n$)=1) : GOTO 22240

22250 RETURN

22260 IF z=27 THEN c$="." ELSE c$=CHR
$(64+z)

22270 WHILE MOUSE KEY=0 : WEND

22280 IF MOUSE KEY=2 THEN CHANGE MOUS
E 1 : RETURN

22290 x=X MOUSE : y=Y MOUSE

22300 IF x<110 OR x>210 OR y<157 OR y
>172 THEN 22260

22310 c=(x-100)/8 : MID$(n$,c,1)=c$ :
LOCATE 14,10 : PRINT n$

22320 60TO 22270

Whenever you click on a letter, the
mouse pointer becomes that letter,
which can be placed anywhere within
the name. Line 22300 makes sure the
mouse/letter is within range of the
name grid and line 22310 calculates
exactly where in the name the new let-
ter should appear.

The final program for this month
only allows the player to enter his or
her initials. This technique was widely
used on arcade machines and many
computer games back in the early
'80s, but has now become quite rare.
After examining the code you should

>



STOS |

) 2
be able to expand it to-take 10 or more

characters: High 5core Table

22000 REM Program IV
22010 MODE 0 : KEY OFF
22020 CURS OFF : HIDE
22030 FOR a=1 T0 3

22040 BOX a*30+80,70 TO a*30+100,90 ST user"

22050 NEXT %

22060 n$=""

et 5T User
22080 sp=1 : done=0 : WHILE done=0 .

22090 SPRITE 1,a*30+88,75,sp ST u

22100 IF JOY=4 THEN DEC s;’) ELSE IF SEF
J0Y=8 THEN INC sp =

22110 IF JOY=0 THEN i$=INKEY$ : s= ST u
SCANCODE SEP
22120 IF s=75 THEN DEC sp : CLEAR KEY ~

: ELSE IF s=77 THEN INC sp : CLEAR KEY 1
22130 IF sp<1 THEN sp=27 ELSE IF sp>27

THEN sp=1 ST u

22140 IF FIRE==1 OR s=57 THEN done=1 : SEF
PUT SPRITE 1 : WAIT VBL.: IF sp=27 THE u

N n$=n$+"." ELSE n$=n$+CHRS(64+sp) ST USEF

22150 WAIT 5 : WEND

22160 NEXT : SPRITE OFF : CLW : RETURN . ST user

To enter a character either use the

L
joystick or left/right cursor keys to ST USE I"'
scroll through the available letters.
When you find the one you want, .
press the fire button or the spacebar. S T U 5 E r

® In the June issue we'll be taking a
look at cheat modes. If you have any
problems, tips or suggestions for this Testing the high score table with a dummy value
column, write to me and I'll include the :

most interesting.

The simplest and best advertisment we ever had:

I To cut our overheads, we must sell 6 MONTHS STOCK in 6 WEEKS! Thus I

You have an absolutely unique chance to buy a

MULTIFACE ST at HALF-PRICE!

There was NEVER such a fantastic opportunity as NOW:
:_ﬁsimply buy a MULTIFACE directly from us

between| Ict April - 1I5th May |and pay NOT £54.95, but
*£29.95 ONLYx! Multiface - your ST IST choice.

Scud SAE for full Multiface details. Kmdty note, that the MULTIFACE is not compatible with STE.

****m*****m***t**"***t*m*t*****‘k*******‘k******M**'k**xntt!wwxwntr‘Rx*Iﬂr*‘l’***‘k**t'kt*Rn**tww"k*twt*m‘l*‘l*t*ﬂ*t***m*
MULTIFACE must not be used to copy, reproduce or infringe in any way any copyright materiat without the elear permission of the copyright owner. ;

ROMANTIC ROBOT neither condones nor autherises the use of the MULTIFACE ST for the repraduction of copyright material - to do so is illegal,

L e s a LR bt ey skt e a ARt s a ARk ks s AR Rb e sl KR E e s ] **mk**‘k*ﬂﬂ*t****"k*i***ﬂl*t**mk'k***m****ﬁm*****mﬁ****m*'k*ﬂ

| order a Multiface (incl. Disk Organizer) at £29.95 JRglelVERZ- b g UK £1, Europe £2, Overseas £3
| enclose a cheque/PO/cash for £.............. or debit my Access/Visa No. ,L l . [ l J [ ] [ JT [ ] | card EXD)tsn s

INameE/adaresssi i bt Lamrieimbd ke Boud S bl obarmeling, b i e S Sl s Sl OB R s R e, s sl

ROMANTIC ROBOT VE LTD 54 Deanscroft Ave, London NWIBEN §83 24hrs . wam (01-200 8870
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A moving
experience

E have all seen amazing
w arcade games containing

hordes of sprites, all moving
independantly of each other or follow-
ing a leader. No matter what the final
appearance, you can rest assured that
the programmer has forced them to
follow pre-defined paths, which
explains why certain aliens always
appear at exactly the same point in a
game.

For the next couple of months I'll be
showing how to implement this feature
in our own games, starting with simple
examples and working up to some very
complex techniques.

There are two ways of making a
sprite travel around the screen. The
first and probably most often used is
by using the MOVE command, but
with many large sprites onscreen this
can become too slow.

The second way is to store each
coordinate a sprite is to appear at in
an array and use the SPRITE com-
mand to display it at each one in turn.
Don't worry if this sounds compli-
cated, as we’'ll be examining this

Phil Lawson cast his
eye on the humble
sprite and comes up
with some simple but
interesting effects

method in detail next month.

The simplest way to control a sprite
is to make it travel from one side of
the screen to the other and back again
in a continuous loop. Boot up STOS,
then load Program I from the Cover
Disc and run it.

You should recognise lines 26000 to
26030 from previous articles — they set
the colours to those stored in the
sprite bank. Each program this month
will use this routine. Line 25050 tells
the sprite that it will be moving 200
pixels to the left and then 200 to the
right.

The letter L means that when the
movement is finished the sprite should
loop back to the beginning of the

MOVE command. Just because the
screen is 320 by 200 pixels in size,
there’s no reason why our sprites can-
not move outside this area. Program II
shows a sprite appearing from the top
of the screen, moving down to the mid-
dle of the screen, going left and finally
disappearing off the top of the screen.
Load it and run it.

Everything in this program is con-
trolled through the two MOVE com-
mands in lines 25040 and 25045. To
recap, the syntax of this instruction is:

MOVE speed,direction,steps

The important parameter is
direction, which specifies the number
of pixels the sprite will move each
step. If this number is negative the
sprite will move either left or up,
where positive values move the sprite
right or down, depending whether the
command is controlling the X or Y
plane.

If the value of direction is zero, the
sprite will not move in that plane at
all. Taking a look at lines 25040 and
25045 shows that the sprite will move
down the screen for 100 steps, without
moving horizontally at all because the
value for X movement is zero. After
100 steps the sprite moves to the left
(note the negative value of direction).
Our sprite will now move up the
screen and vanish off the top.

- Using combinations of MOVE X and
MOVE Y commands like this can pro-
duce very impressive results, including
diagonal movement as in Program III.

Sometimes it may be necessary to
keep a sprite within a certain prede-
fined area on the screen. As we have
seen, we can easily define the path for
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One sprite is confined by the box, the others patrol the perimeter

our sprite to follow with the MOVE
commands, but unfortunately this
doesn’t allow for random movement.
The best way around this is to set
maximum and minimum values for
the X and Y sprite coordinates and
keep checking that it doesn’'t go past
them.

Two other variables are used to
show the sprite’s direction in both the
X and Y axis, and whenever the sprite
reaches the edge of its area the
appropiate variable is altered. Load
and run Program IV to see this work-
ing.

The variables xp and yp are the ini-
tial position of the sprite choosen at
random, and xd and yd are the direc-
tions the sprite will travel. When xd is
one the sprite moves to the right, and
a value of minus one moves it to the
left. If the value is zero our sprite won't

move at all in the X direction. The
same goes for yd, except the move-
ment is vertical.

In Program IV, after every 300
counts — or six seconds - the sprite
changes direction and to make sure
the new directions are different from
the last ones, two variables are used
to remember the last values. These
are oxd and oyd. Line 25040 just
draws a box on the screen so you can
be sure the sprite is staying within
the area.

The two important lines are 25120
and 25130. This is where the checks
are made to ensure the sprite hasn’t
reached the edge of its allocated area.
If it has, the value of xd or yd is
negated. This simply changes any
value of one to minus one and vice
versa, therefore altering the direction.
If the value is zero, it will remain zero.

Close up of a sprite. Replace it with your own design if you like

We'll be covering how several sprites
can all follow the same path next
month, along with some slightly more
complex sprite techniques, but to get
you in the mood Program V is a very
simple program with two sprites mov-
ing around the edge of the screen.

We have covered enough MOVE
commands to enable you to discover
exactly how this program works. Our
final program this month shows four
sprites and covers all the techniques
we have discovered. I mentioned at
the beginning that some sprites can
be forced to follow others, and Chase
is a very simple program which
demonstrates this technique.
® Can you discover how it works? I'll
leave you with that little brain teaser
until next month, when I'll be looking
at this and other STOS sprite move-
ment routines.
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RUNTIME

ISSUE TWO

Crammed from cover to electronic cover with programming
ideas, help, advice and solved problems, RunTime is the World’s
first magnetic media magazine totally dedicated to ST

programmers:..

ON THE ELECTRONIC PAGES..

PROGRAMMER'S CLINIC

If you have an embarrassing silicon problem
then come along to the friendliest clinic around.
All appointments made in the strictest
confidence.

GAMES WRITING

Whether you're an experienced STOSer or new
to the game, you'll find a wealth of hints, tips
and help for arcade action programmers.

DEGAS DISPLAY

Software is increasing in size faster than disks
are dropping in price, save your pocket money
by cramming more graphics than ever onto
your floppies.
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ach month cover disk submissions

arrive by the sack load and poor old

Postman Pat's (and his black ‘n" white

cat) back must be under a
tremendous strain. The overwhelming majority
of programs are superb, but the storage
capacity of ST disks is limited to around 800k
which means that only a small number of
programs make it to the ‘USERDISK.

One of the reasons why programs take up
such a lot of disk space is that they require one
or more graphic screens. These are stored in
either Neochrome or Degas format and occupy
over 32k of disk space.

Since each screen is 32k long, requiring just
two means that 64k of disk space is eaten up,
even before you start writing a line of program
code! What's needed is a way of reducing the
amount of space the graphics occupy.

A Degas compressed screen is typically
around 12k to 16k long - less than half the size
of a standard screen. If compressed screens
could be substituted for standard ones, you'd
half the disk space required.

Saving compressed screens from Degas is
easy, loading them into your programs isn't! But
now, we present two amazing utilities that will
load and display compressed screens. Just
think, you can have lots of breath-taking
screens featured in your programs without
using valuable RAM memory. We've also
provided fully commented source code so you
can incorporate the subroutines into your own
programs and learn how to construct your own
routines - aren’t we nice?

FILE SELECTORS

This month’s Screenfull challenge has been met
by a bundle of GEM file selectors. Chop out the
code and insert it into your own programs.

GEM PROGRAMMING

Part 2 of the series delves even deeper into the
VDI jungle. We reveal the hidden secrets of
printing various text styles and sizes on the
screen - and much more!

CLIP ART

Clip-art pictures for you to cut out and paste
onto your DTP pages, and sound samples that
can be included in your next arcade
masterpiece.
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SCREENFULL

RunTime’s Screenfull is an exciting new
challenge. Programmers must write a program
(or just a subroutine) that will fit on one standard
monitor or TV screen. The program can be a
game, utility, graphic designer, music and MIDI
editor or even a business program, as long as
the source code fits in just one screen, the
choice is yours.

This month’s Screenfull submissions are all
supplied by programmer Janice Murray and
demonstrate how to call up GEM's file selector
to input a filename from within your own
programs. It doesn't matter whether you use
HiSoft or Fast BASIC, or even dabble in C -
we've catered for all three languages.

Give your programs the professional look by
including these tailor-made source code
subroutines into your own programs. It couldn’t
be simpler!

TEST CARD

Don't miss out on the desktop video revolution!
These two handy utilities will display your very
own custom designed test card. Use them
straight from the disk or modify and re-compile
the source code to make something completely
new. They are also ideal for tuning up duff, out
of focus monitors and televisions - but don't go
poking your digits into the back of them unless
you're auditioning for Death Wish V. RunTime's
editor Roland Waddilove, examines the VDI To
see.what can be achieved using a few simple
VDI functions.

GETTING STARTED

RunTime apears as folder on side one of UserDisk July. To start
reading the magazine, simply double-click the RunTime folder,
then double-click the magazine icon. After a few seconds, you'll
be presented with an opening screen consisting of a title page
and standard GEM menu bar.

All the articles, features, news and reviews appear under the
menus. For example, there might be a feature about accessing
upper memory using C. To read this, select the correct menu
from the bar, pull down the highlighted bar and release on the
correct feature. Soon, you'll see a new screen consisting of the
first page of the feature and a row of icons (show below) at the
foot of the screen. You can now begin reading. If you wish to
return to the menu, print a feature and so on, use these icons...

This is the icon which
enables you to return
to the opening GEM

menu bar. Click this if

Lo = =

— you want to stop
e —— reading the current
e feature

_—

Use this icon if there's
a particular page of
the feature which
interests you and
which you wish to
have on paper

|
|
|
| =

If you need to print the
entire feature, tutorial
and so on, this is the
icon you need. Click
here to send the
complete feature to
your printer

Often, as you're
reading a feature,
there'll be an

iated picture
which helps to
illustrate a point. Click
this icon to see the
picture

Everyone, even
learned programmers
need help
occasionally, if you
find that some friendly
advice is needed, click
the cross



ISSUE THREE

The world's first totally dedicated electronic media magazine
for all ST users goes from strength to silicon-based strength . ..

ON THE ELECTRONIC PAGES...

PROGRAMMER’S CLINIC

Got a problem? Then come along to the
friendliest clinic around. If Mathew Lodge can't
solve it he'll post it on the electronic
noticeboard and invite our talented readers to
help out. Solutions will flood in before you can
say arrgghh...

ARCADE GAMES WRITING

Struggling with STOS? Phil Lawson provides a
helping hand. Dissecting the great grand-
daddy of all arcade games Breakout, he shows
how not to lose your marbles!

EXPLORING GEM

The ST's virtual device interface is a minefield
for the unwary - a wrong call, a parameter
missing, and boom! The computer prints those
cute little bombs all over the screen. Roland
Waddilove comes to the rescue and provides a
safe route.

SCREENFULL

The ultimate challenge for programmers is to
write a useful routine in just one screen of code.
It can be done, and here's another microscopic
marvel from our talented readers.
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he submissions for RunTime keep on

rolling in and the Post Office has laid

on a special van just to deliver our

sack-load of mail each week. We
cram as much into RunTime as possible - in
fact, even more because we're using advanced
compaction techniques that squeeze over a
megabyte of programs, utilities and articles
onto one double sided disk. And as if that's not
enough, it can be read by single sided drives,
too!

In Mathew Lodge’s disk-based clinic this
month there are questions on C, the STE as well
as a guide to using GDOS fonts. There's a plea
for someone to explain what the STE's Cookie

Jar feature is, a reader seeking assistance with

with Gulam (gosh!), and everything you ever
wanted to know about GDOS fonts but were
afraid to ask.

Screenfull is an exciting new challenge for
programmers - to write a program (or even just
a subroutine) that will fit on one standard
monitor or TV screen. That's about 22 lines. The
program can be a game, utility, graphic
designer, music and MIDI editor or even a
business program, the choice is yours. You can
also use any programming language such as
Basic, C, Pascal, STOS or 68000 machine code
but remember, the whole of the source code
must fit onto one screen.

I, 72,
- .
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This month's challenge has been answered
by programmer Sean Cleaver of East Hoathly in
Sussex. It's a password program written in
68000 assembly language using Devpac 2.
Assemble it and save it in the AUTO folder of
your boot disk. When the ST is booted the
program prompts you for a password (458, but

it can be changed to any numbers or digits),
and won't continue unless you enter the correct

one.

If you are burning the midnight oil trying
desperately to create a block-buster of an
arcade game then Phil Lawson provides some
light relief with his continuing tutorial on all
aspects of this superb game creator. This
month's column is a load of old balls - he
demonstrates how to make balls roll around the
screen and bounce off objects at the correct
angles. Here's a use at last for those dull laws of
motion devised by that awfully clever Newton
chappie you learnt about at school!

For the programming elite who wouldn't be
seen dead with a BASIC interpreter in their
micro Roland Waddilove continues his
exploration of the ST's virtual device interface
for C programmers. Remember - Drawing
lines, circles and rectangles is easy when you
do it Roly's way!

GETTING STARTED

RunTime is a disk-based magazine program
with articles providing programming help,
hints for games writers and much more.

The magazine appears on the disk as a
program called MAGAZINE.PRG, all you need
to do to read it is double click on the program
icon. You'll see a GEM menu bar at the top of
the screen, moving your mouse pointer over it
reveals several drop down menus.

These menus contain the titles of the
programs, articles, games and utilities on the
cover disk. Click on a menu option and the
article will be loaded and displayed on the
screen. If your TV isn't very clear you can print
out the article , then study it at your leisure.

At the foot of the screen you'll see several
icons. Here's what the main ones do when you
click on them with the mouse...

This is the icon which
enables you to return
to the opening GEM

menu bar. Click this if

RGEGETETETE B

E————— you want to stop
T o reading the current
R -

feature

Use this icon if there's
a particular page of
the feature which
interests you and
which you wish to
have on paper

If you need to print the
entire feature, tutorial
and so on, this is the
icon you need. Click
here to send the
complete feature to
your printer

Often, as you're
reading a feature,
there'll be an

iated picture
which helps to
illustrate a point. Click
this icon to see the
picture

Everyone, even
learned programmers
need help
occasionally, if you
find that some friendly
advice is needed, click
the cross




UNTIME

ISSUE FOUR

The world's first totally dedicated electronic media magazine
for all ST users goes from strength to silicon-based strength . ..

ON THE ELECTRONIC PAGES...

PROGRAMMERS’ CLINIC

Questions and answers about Spectrum 512
pictures, bombing programs, and changing
dialog button text make Mathew Lodge’s clinic
this month. Setting the double click speed from
the AUTO folder also makes a come back. Got
a problem? The Clinic will soon solve it.

GEM TUTORIAL

Get to grips with the ST's graphic environment
manager and harness the power of the best
micro available. The virtual device interface is
the key to all graphic output and Roland
Waddilove's step-by-step guide, will lead you
gently by the hand through this programming
minefield.
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ach month Atari ST User’s disk-
based programming magazine
becomes more popular. The cover
disk submissions are rolling in thick
and fast and although the vast majority of
programs are stunning, we're stuck with the ST's
minuscule 800k floppy disks - only the lucky few
make it to the duplicators. Don't panic if your
submission hasn't yet been used - you're
probably on the waiting list!

In this month's packed Programmer’s Clinic
there’'s a mixed bunch of problems and
solutions. Maybe yours is answered this month!
First up, is the thorny problem of setting the
mouse double click speed in the AUTO folder to
improve mouse response. Normally, this can't be
done because GEM hasn't been initialised. One
clever Clinic reader however, has used a bit a
lateral thinking and worked around the problem.

Les Kneeling has also replied to the query
from lan McCall about changing the text in a
dialog box in Laser C. Les provides a full
worked example that can be compiled and run.

MIDGET GEM

RunTime's GEM programming tutorial continues
its exploration and documentation of the ST's
almost impenetrable virtual device interface, or
VDI for short. This is the part of GEM
responsible, for drawing lines, arcs, circles,
boxes and filling shapes.

This month, Roland Waddilove sheds some
light on rectangles and fill patterns. Faced with a
choice of 24 fills and 12 hatch patterns, filled
and hollow rectangles, borders and rounded
corners, the article is packed with facts, figures
and programming examples.

Screenfull is an exciting challenge for
programmers - to write a program (or just a
subroutine) that will fit on one standard monitor
or TV screen. That's about 22 lines.

This month's two Screenfull submissions are
supplied by talented programmer Les Kneeling.

== F= Atari ST User

SCREENFULL

Two handy utilities have been supplied in
response to this month's Screenfull challenge,
TAB22, a program which converts tabs to
spaces and Whereis? which searches for lost
files on your hard disk. Could you write these in
only 22 lines of code? See-how it is done...

ARCADE PROGRAMMING

Phil Lawson takes a break from discussing
STOS programming techniques, to give you the
bare bones of a fascinating puzzle game. The
aim is to drop balls into a vertical maze so that
they fill the holes at the bottom. It's up to you to
finish it off, so boot up STOS and get cracking!
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The first is the classic utility program Whereis?
which tracks down an elusive file that you can't
find. When you have 30 or 40Mb of hard disk
space and possibly several hundred files,
finding the one you want can be difficult. Pass
the filename to WHEREIS?.TTP and it will seek it
out and tell you the complete path name.

"RHEREIS? - by Les Kneeling

Lost a file? Don't know which folder it is in? Give the file nane to
MHEREIS? and it will search all of the disk for it When it finds an
exact natch for the filenane it will display the full path on screen,

EREIS? will find all of the files with the specified nane on the
dlsk Onlg exact matches will be found, Sorry about the readability of
the code but it vas the only vay 1 could get it into 22 lines,

GETTING STARTED

RunTime is a disk-based magazine program
with articles providing programming help,
hints for games writers and much more.

The magazine appears on the disk as a
program called MAGAZINE.PRG, all you need
to do to read it is double click on the program
icon. You'll see a GEM menu bar at the top of
the screen, moving your mouse pointer over it
reveals several drop down menus.

These menus contain the titles of the
programs, articles, games and utilities on the
cover disk. Click on a menu option and the
article will be loaded and displayed on the
screen. If your TV isn’t very clear you can print
out the article , then study it at your leisure.

At the foot of the screen you'll see several
icons. Here's what the main ones do when you
click on them with the mouse...

This is the icon which
enables you to return
to the opening GEM
menu bar. Click this if
you want to stop
reading the current
feature

Use this icon if there's

i e a particular page of
= [t the feature which
il w - — e interests you and
L ENRIRATEEN ORI n . -
which you wish to

rXX

include (stdio,h} /% RHEREIS, TTP - search a dlsk for 3 lost filels)
include (osbind.h) /% Hritten in Laser C by Les Kneeling

include (strings.h)

Hnedef struct dtal char rl2ll. char fattr; char 121815 char fanell4l; )i
ar snec [15], pathl168] =

ain( arge, argy

it arge;

har *¥argu; {

tropy( spec, argvll] istrcat( path, spec )i

locate( path ); puts("Finished");Cconin(); }

B £ B+ttt ¥ H

TAB22 removes tab control codes from program
source code and replaces them with spaces. Of
course it would not be sufficient to simply
replace each occurrence of a tab character with
say four spaces. This would result in a ragged
listing. What's actually needed, is to replace the
character with the required number of spaces to
move the cursor to the next tab column. And
that's the task TAB22 performs.

Over the past couple of months, STOS games
programming expert Phil Lawson has been
showing how to bounce sprites all around the
screen and in particular, off various obstacles.

You may have been wondering where all
these techniques and methods were leading, in
which case your question is answered this
month. What Phil's done, is to write the main
controlling loop of a strategy game, but it's up to
you to finish it off. This should put your
programming skills to the test.

have on paper

If you need to print the
entire feature, tutorial
and so on, this is the
icon you need. Click
here to send the
complete feature to
your printer

Often, as you're
reading a feature,
there'll be an
associated picture
which helps to
illustrate a point. Click
this icon to see the
picture

Everyone, even
learned programmers
need help
occasionally, if you
find that some friendly
advice is needed, click
the cross




RUNTIME

ISSUE FIVE

Once again, the world's only dedicated ST programming
magazine on disk is yours to have and to hold...

PROGRAMMERS’ CLINIC

Mathew Lodge deals with the confused issue
handles for GEMDOS from C languages
running under the UNIX work-alike shell Gulam
and explains how handles are opened to allow
the ST to.deal with programming events.

In the first of a new occasional series,
Mathew looks at all the different versions of
TOS that Atari have released over the years,
from 1.0 right up to the brand new TOS 3.0 in
the new TT machines (see the news pages).
This month he examines the improved TOS 1.4
file selector and explains how to get the most
out of it, including calling its new features such
as writing text to the title line.

GEM TUTORIAL

In the past four issues of RunTime, Roland
Waddilove has guided both novices and
experienced programmers through the ST's
Virtual Device Interface. The VDI allows
programmers to access the vast power of the
ST quickly and easily with a few simple calls to
GEMDOS. In the last of the series, Roland
documents the GEMDOS VDI calls which
enable programmers to draw circles and
ellipses from within a GEM environment.

SCREENFULL

The popular Screenfull Challenge continues
this month with two new reader submissions, in
GFA Basic and STOS Basic.

C. Warren of Bury St. Edmunds has provided
a neat little accessory to control the Atari blitter
chips now fitted as standard in the STEs and
Megas. Available from any program that gives
you access to the menu bar, you can turn the
blitter on and off whenever you need it. Both
the source code and the compiled accessory,
which are written in GFA Basic, are included
on the disk.

ON THE ELECTRONIC PAGES ..

|

The second screen this month comes from
Paul J. Dixon and is written is STOS Basic. In
this simple arcade-style game you guide your
space ship through an obstacle course
created by a hostile alien race.

Unfortunately, your ship has been damaged
and can only move up and down! The only way
to change direction is by cannoning off
something else on the screen, but doing so will
deplete your limited shields.

NB. This program is designed to be run from
within STOS Basic only, and a compiled
version has not been included on the disk.

ARCADE PROGRAMMING

Now that Atari has started bundling Mandarin’s
excellent Basic-like programming language
STOS with many new STs and STEs there are
an increasing number of readers who want to
explore this powerful and versatile language to
write their own programs.

For the benefit of both new and experienced
users of STOS, Phil Lawson continues his
tutorial this month with a program to allow the
paths of on-screen sprites to be easily defined
and stored in an array. This program has been
compiled to a .PRG file which can be clicked
on from the desktop. To save space on the
disk, the file has also been packed and will
automatically de-pack itself when it's run, so be
prepared for a short wait.

The advantage of storing sprite paths in
arrays is that they take less space in memory
and are easy to manipulate to create new and
exciting paths for your mutant aliens, giant
insects or whatever.

Also included on the disk are details of
converting this program to run under different
dialects of Basic, or even assembler, so this
program is available to you no matter what
language you use to create your masterpiece.
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PREPARE TO BE AMAZED!

Over recent months we've received a lot of mail
from readers suggesting ways to improve the
magazine, and more often, to improve the
Cover Disk. Well, never let it be said that we
don't listen to you, because from next month,
you'll notice a change in our Cover Disk.

It seems that we were pitching a bit high. Too
many readers were having difficulty loading the
programs and using the Disk. So to avoid
further frustration and tearing out of hair, clear
and concise instructions will be published next
issue to allow the complete ST novice to get
the maximum benefit from the 1Mb of
programs we cram on the disk. Then, in

following issues, we'll include a brief, but
helpful reminder so that no-one gets lost on
their way into that huge vault of priceless
information, the Disk.

RunTime is in for a hit too. It will include
more features than before, so you can read up
on what you're about to do with the programs
included on the Disk. Best of all, there will be a
new programming feature, aimed at helping the
novice programmer get started. For once, this
will be a truly reasonable and simple
introduction to programming. We won't go from
A to XY and Z without filling you in on what
comes in between. Honest.

GETTING STARTED

RunTime is a disk-based magazine program
with articles providing programming help,
hints for games writers and much more.

The magazine appears on the disk as a
program called MAGAZINE.PRG, all you need
to do to read it is double click on the program
icon. You'll see a GEM menu bar at the top of
the screen, moving your mouse pointer over it
reveals several drop down menus.

These menus contain the titles of the
programs, articles, games and utilities on the
cover disk. Click on a menu option and the
article will be loaded and displayed on the
screen. If your TV isn't very clear you can print
out the article , then study it at your leisure.

At the foot of the screen you'll see several
icons. Here's what the main ones do when you
click on them with the mouse...

This is the icon which
enables you to return
to the opening GEM
menu bar. Click this if
you want to stop
reading the current
feature

Use this icon if there's
. a particular page of

= the feature which
n

L]

interests you and
which you wish to
have on paper

If you need to print the
entire feature, tutorial
and so on, this is the
icon you need. Click
here to send the
complete feature to
your printer

Often, as you're
- reading a feature,
there'll be an
associated picture
which helps to
illustrate a point. Click
this icon to see the
picture

Everyone, even
learned programmers
need help
occasionally, if you
find that some friendly
advice is needed, click
the cross
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ACCSEL .

With machines such as the ST, drop down ¢
Desk Accessories are a great idea because e
the machine will only run one application at a ®
time. DAs enable you to use functions not ®
normally included in applications. Being able g
to format a disk from within a word processor e
can be a life-saver when it's time to save your
work and you've run out of disk space. e

The ST has only six slots for DAs, and
soon becomes apparent that this is not g
enough. One solution is multi-function DAs e
such as Harlekin or Goodies, but these tend @
to take up more memory than most users can ®
afford. Programs such as Multidesk allow
more than six DAs to be loaded at once, but ¢
eat memory at a phenomenal rate. ®

Most people need different DA setups @
depending on which program they're using, ®
Selecting the right DAs to boot the machine:
is a difficult process involving the Desktop
Show Info. option to rename un-needed DAs
to .ACX, so they won't be loaded.

If you have a big program which requires
all the memory available on your ST, then the
DAs have to be disabled.

But now, Les Kneeling has come to the
rescue of all those ST users struggling to get
their DAs set up just the way they want them.
His small AUTO folder program presents you
with a list of all the accessories on your boot
disk, then lets you select which of them to
load. An end to those ‘Out of Memory’ errors
or having the wrong DAs loaded.

As well as the compiled ACCSEL program,
this month's RunTime includes an article by
Les on writing AUTO folder programs and the
source code for ACCSEL, so you can see
how it's done.

MIDI FILES

Perhaps one of the best parts of the ST's
design is the inclusion of the standard MIDI
In and Out ports. The ST has accumulated a
wealth of excellent music programs, which
have made it the first choice for both profes-
sional and amateur musicians.

Applications such as Cubase, the
Steinberg Pro 24 Sequencer, and Band in a
Box, have given the ST a reputation second
to none in the music arena.

All of these programs use the standard
MIDI language to communicate with
equipment such as sound modules, key-
boards and sequencers.

MIDI programs have evolved their own set

i
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HARD CASH FOR
YOUR SUBMISSION

o Have you programmed a stunning new game, a utili-

ty no ST user should be without or a fabulous demo?
Then we want to hear from you!

Here at Atari ST User, we're always keen to see
your programs included on our CoverDisk, and we
might even give you money for them! GASP!

Unlike some magazines we don't promise
overnight fame and immeasurable wealth, but a pro-
gram included on the Userdisk will be seen and used
by an enormous number of ST owners - who knows
what that will lead to?

If you have a program that you think is up to our
high standards, please send it in for us to look at.
Send your program on disk, together with a
README.DOC file giving a brief outline of the pro-

gram, what it does and how it works.

Full instructions must also be included, since we
can’t publish a program that doesn’t include clear
instructions for our readers.

If possible, we would appreciate a printout of the
document files. Remember to write your name and
address clearly on the disk label so we can identify
your disk in this chaos we call an office!

If you want the disk returned, please remember
to include a stamped, addressed envelope. If you
don’t, the disk will eventually be dragged to that
great Trashcan in the sky.

So, send your disks to: Simon Lawson, Userdisk
Submissions, Atari ST User , Europa House, Adling-
ton Park, Macclesfield SK10 4NP

of standard file formats for exchanging data,
and in the first of a two part series for Run-
Time, Paul Andreas Overaa examines the
way MIDI data is stored, and provides hints
and tips to help you write programs to access
MIDI data files.

STOS TUTORIAL

If there is anyone out there who’s never heard
of Dungeon Master, where have you been liv-
ing for the past two years, Mars?

Dungeon Master took the ST games world
by storm, and had hoards of gamers
crouched over their machines until the wee
small hours of the morning, desperately
searching for that last elusive key that would
give them access to the Firestaff and final
victory over Lord Chaos.

One of the big selling points for this type of
game is the ‘first person perspective’ that
enables the players to view the game world
through the eyes of their character. Dungeon
Master, Galderon's Domain and Bloodwych,
have made this type of game popular and
programmers have begun to experiment with
creating their own games.

This month, Phil Lawson continues his tuto-
rial and explains how to create a 3D
game using STOS arrays and variables. For

the first time, a Dungeon Master-style
game is within reach of the average
programmer.

PROGRAMMERS CLINIC

Programming your ST, whether from BASIC or
Assembler can be very rewarding. There's
nothing quite like compiling a program you've
spent hours working on and seeing it up and
running for the first time.

If your program’s good, it might end up on
our Userdisk where thousands of people will
see and use it. Public domain libraries
abound with excellent programs written by
people in their spare time.

But what happens if your labour of love
doesn't work, or some rogue instruction is
running amok in the GEM VDI routines?
Maybe your machine decides not to work or
a stack pointer points to the wrong place and
bombs scatter the screen? Worry not, for
Mathew Lodge is here.

Every month Matt dives into the program-
ming complexities of the ST's internals and
sorts out perplexing problems, baffling
bombs and all those other niggling little wrin-
kles that happen to your ST just when you're
least expecting it.




RUNT

Programming from beginning to end, from those in the know. It's
on the world's first dedicated electronic media magazine for the

GETTING STARTED

RunTime is a disk-based magazine program
with articles providing programming help and
hints for games writers and much more.

The magazine appears on the disk as a
program called MAGAZINE PRG and all you
need to do to read the magazine is double
click on the program icon. You'll see a GEM
menu bar at the top of the screen — moving
your mouse pointer over it reveals several
drop-down menus.

These menus contain the titles of all the
programs, articles, games and utilities on the
cover disk. Click on a menu option and the
article will be loaded and displayed on the
screen. If your monitor isn't very clear you
can print out the article and study it at your
leisure. At the foot of the screen you'll see
several icons. Here's what the main ones do
when you click on the with the mouse...

This is the icon which
enables you to return to
the opening GEM menu
bar. Click this if you want
to stop reading the current
feature.

- Use this icon if there is a
H particular page of the fea-
: ture which interests you
T ] and which you wish to
have on paper.
= If you need to print the
entire feature, tutorial and
so on, this is the icon you

-::__ need. Click here to send
==i= the complete feature to

= your printer.
.-"-"- Often, as you're reading a
= feature there'll be an asso-
D i ciated picture to help illus-
4= | [ tratea point. Click on this

= icon to see the picture.

Everyone, even learned
programmers, needs help
. occasionally. 10f you find
that some friendly advice
is needed click the cross.
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STOS PROGRAMMING

STOS, the Games Creator from Mandarin
Software is probably one of the most popular
implementations of BASIC available for the
ST. Quick, easy to use and specially
designed for programming bright and colour-
ful games, STOS has become a firm favourite
with users.

In his article in the October Runtime maga-
zine, Phil Lawson introduced STOS program-
mers to the concept of defining a sprite path
as a data statement.

This month Phil goes further, explaining
how to load and manipulate the sprite path
data within programs. An updated version of
the Sprite Path Designer program is also
included, so don't worry if you missed it the
first time around.

FIRST STEPS IN BASIC

BASIC is often the very first programming
language computer users try. It's bundled
with new ST, it's simple and easy to learn, but
at the same time it provides the power to
access the hardware which makes the ST
special.

This month Peter Phillips begins his tutorial
on the ins and outs of BASIC programming.

The Print statement lets BASIC communicate
with the outside world, and there are several
tips for getting the most out of it.

You can follow this BASIC programming
series using the demo version of
PowerBASIC from HiSoft which is included
on the CoverDisk this month. Remember to
take a look at the full instructions on the
Disk, in Runtime.

GFA RESOURCE PROGRAMMING

GFA BASIC is a fast and powerful implemen-
tation of the BASIC programming language
that is rightly popular among power users.
Both version 2 and 3 are still best sellers and
new users are being introduced to the lan-
guage all the time.

For programmers who've gone beyond the
beginners stage and want to branch out a
bit, John Peters begins a new series on how
to program the powerful features of GEM
directly from GFA BASIC.

You can learn how to program GEM
alert boxes, dialogs and menus in order
to make your program easy to use and give
it a really professional look. Programming
GEM isn't hard, and our tutorial makes it an
even simpler process.

DISKS, VIRUSES AND IMMUNISATION

Following the Green Goblin Virus
on the December CoverDisk the
ST User team have taken steps
to ensure that such an unwel-
come visitor never again creeps
onto our Disk.

As from last month we are
using a special boot sector on
the CoverDisk.

Created and programmed by
Richard Karsmaker, the author of
the CRL Virus Killer, this clever
piece of code sits on the boot
sector of a floppy disk and pre-
vents viruses from infecting the
disk. This immunisation code

creates an executable boot sec-
tor on the disk. Most of the Virus
Killers available commercially
such as AVK recognise this code
and report that the disk is
immune to virus infection.

Other less sophisticated pro-
grams simply report that the boot
sector of the disk is executable.
Don’t worry about it as this is
exactly as it should be and shows
the immunisation code is on the
disk and doing its job.

Remember, no matter how safe
you may think your disks are,
never relax your anti-virus

precautions. Check all new disks
with a Virus Killer and try to keep
your disk write-protected when-
ever you can.

DISK DIAGNOSIS:

This disk is 180% safe!
It is immunized using the
‘nen’ method......

Fi 0K

Richard Karsmakers AVK
program from CRL. This is
the February CoverDisk
under examination



RUNTIME

Programming from beginning to end, from those in

the know. It's all here on the world's first

dedicated electronic media magazine for ST...

3D GRAPHICS SERIES

Flight simulators pioneered the use of 3D
graphics to create realistic landscapes easily
and quickly. Sims like F-19 and ProFlight rely
on filled polygon landscapes to make them
fast and visually exciting.

This month in '"USER Andrew Tyler begins
a series of articles on how to program 3D
graphics on the ST. To go with these articles,
Runtime will include example programs and

GETTING STARTED

RunTime is a disk-based magazine pro-
gram with articles providing programming
help, hints for games writers and much,
much more.

The magazine appears on the disk as a
program called MAGAZINE.PRG and alll
you need to do to read it is double click on
the program icon. You'll see a GEM menu
bar at the top of the screen. Moving your
mouse pointer over it reveals several drop-
down menus.

These menus contain the titles of all the
programs, articles, games and utilities on
the CoverDisk. Click on a menu option and
the article will be loaded and displayed on
the screen. If your monitor isn't very clear
you can print out the article and study it at
your leisure.

At the foot of the screen you will find sev-
eral icons. Here's what the main ones do
when you click on the with the mouse...

This is the icon which enables
you to return to the opening
GEM menu bar. Click this if you
want to stop reading the cur-
rent feature.

il
|

||||
I
.'j.'-‘-‘-'-

Use this icon if there is a partic-
ular page of the feature which
interests you and which you
wish to have on paper.

If you need to print the entire
feature, tutorial and so on, this
is the icon you need. Click here
to send the complete feature to
your printer.

Often, as you're reading a fea-

= . ture there'll be an associated

| : picture to help illustrate a

“—— |E point. Click on this icon to see
= > the picture.

Everyone, even learned pro-
grammers, needs help occa-
sionally. If you find that some
friendly advice is needed click
the cross.

machine code files to enable you to experi-
ment with 3D graphics on your own.

The folder 3DGRAPH contains all the files
which are needed to assemble the program
3D_01.PRG using the Devpac 1 Assembler
which is included on the disk. These files
have been written to work with both Devpac1
and Devpac2.

Anyone with another assembler should be
able to get the program to compile with only
minimal modifications. See the Runtime Mag-
azine on the disk for a detailed list of all the
source code files and how to use them.

GFA RESOURCE PROGRAMMING

GFA BASIC is a fast and powerful implemen-
tation of the BASIC programming language.
Available in several versions, it continues to
be one of the best selling languages avail-
able on the ST.

The ST has a friendly GEM interface to
shield the user from the complexities of pro-
grams. Too many programs don't use GEM
because people regard it as being too diffi-
cult to implement.

Programming GEM from GFA BASIC isn't
hard, and our series makes it even easier.
You'll find that it'll take very little extra effort
using the GEM interface to give your pro-
gram a professional look and feel.

Accessing GEM dialogs and alerts from
GFA BASIC is easy. John Peters continues
his series for more advanced GFA program-
mers by explaining how to to create radio
buttons. Using what has been learnt so far,
he creates a simple program using GEM to
control a printer.

FIRST STEPS IN BASIC

Over the years, BASIC has proved to be an
excellent language with which to learn to
program with. There are many dialects and

versions available for almost every computer.
It's fast and flexible, and BASIC has gained a
massive following among both professional
and occasional users.

Well, all of this is fine if you're an experi-
enced and confident user, but what happens
if you're just starting out on your ST program-
ming career?

Never fear, ST User is here with First Steps
in BASIC. Peter Phillips will lead you gently
through the various functions and facilities
offered by this versatile language. Using
PowerBASIC, from programming specialists
HiSoft, Peter gently introduces the novice
user to the world of programming.

In the second part of the tutorial, Peter con-
tinues the series by looking at the way BASIC
deals with mathematical calculations and
expressions. Why should a simple sum like
2+3*2 have two possible answers? With the
aid an elderly relative, Peter will explain.

STOS TUTORIAL

The STOS programming language from
Mandarin Software has proved to be very
popular. Quick, easy to use and designed to
create bright and colourful games, STOS has
become a firm favourite with programmers.

This month Phil Lawson, our STOS expert,
shows you how to create a realistic 3D maze.
Using full screen scrolling and a maze over
nine times the size of the screen, this is a truly
stunning game.

Make your way through this world, picking
up the gold pieces and avoiding the maraud-
ing baddies. Locked doors bar your way, so
you've got to find the right key for each door
which is not easy as you can only carry one
key at a time.

Once you've explored the game, you can
follow the article and complete any changes
you want to make!

YOUR DISK NEEDS YOU

At 'USER we're always on the look out for new programming talent. We know that ST users the world
over love programming on their machines, whether they use BASIC or machine code. Games, demos, util-
ities and desk accessories, we're interested in ’em all. "USER will pay for any program a reader sends in
that’s then used on the disk, so this could be your big chance. Not only will your program be seen and
used by thousands of people, you could earn a tidy bit of cash as well.

So, if you've programmed something that you think we should know about, send it in for the CoverDisk.
We'll take a long, hard look at it and if it's good enough it will appear on a future CoverDisk.

When you send a program in to us, please make sure that:
1. The program works! If you can, test your program on more than one type of ST.
2. You've included all the relevant documentation files on the disk. If it‘s possible include a printout.
3. The program is all your own work, and you own the copyright.
4. If you want your disk(s) back, remember to include a stamped addressed envelope. We cannot return

disks without one.

5.You've included your name, address and a daytime telephone number.
Send your submissions to: CoverDisk Submissions, Atari ST User Magazine, Europa House, Adlington

Park, Macclesfield SK10 4NP.

Atari ST User = H



RUNTIMEIR

The definitive lexicon of ST programming from those in the
know. It’s all here in the world’s first dedicated electronic
programming magazine for the ST...

Create 3D graphics you would swear were
the real thing with the second instalment of
our informative graphics series written by
University lecturer and enthusiastic ST pro-
grammer, Andrew Tyler.

From first principles to extended program-
ming practices, Andrew guides you through
graphic construction.

And to complement his series, RunTime
features a variety of programs and code

GETTING STARTED

RunTime is a disk-based magazine pro-
gram with articles providing programming
help, hints for games writers and much,
much more.

The magazine appears on side one of
the Disk as RUNTIME.PRG and all you
need to do to read it is to double-click on it.
You'll see a screen with the Atari ST User
logo on the left and a list of menu options
on the right.

These menus contain the titles of all the
programs, articles, games and utilities on
the CoverDisk. Click on a menu option and
the article will be loaded and displayed on
the screen. If your monitor isn't very clear
you can print out the article and study it at
your leisure.

At the foot of the screen you will find sev-
eral icons. Here's what the main ones do
when you click on them with the mouse...

This is the icon which enables
you to return to the opening
Main menu. Click this if you
want to stop reading the cur-
rent feature.

Use this icon if there is a partic-
il===]s ular page of the feature which
- interests you and which you
wish to have on paper.

If you need to print the entire
feature, tutorial and so on, this
o is the icon you need. Click here
to send the complete feature to
your printer.

=

Often, as you're reading a fea-
ture there'll be an associated
picture to help illustrate a
point. Click on this icon to see
the picture.

Everyone, even learned pro-
grammers, needs help occa-
sionally. If you find that some
friendly advice is needed click
the cross.
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fragments which help to illustrate the con-
cepts which are detailed in the magazine.

Last month, we gave you the popular
HiSoft DevPac 1 assembler, this month,
there's a collection of code modules which
you can use with DevPac to actually practise
what Andrew preaches.

We'll put the assembler on the Disk again
in a month or two, so if you missed last
month's issue, watch out for it.

GFA RESOURCE
PROGRAMMING

What is the single most used feature to make
programs look really professional? It's the
GEM front-end, right?

And how many programs have you had
from the public domain, sometimes even
commercial offerings, which use some
hideous screen display without a Desktop or
menu bar in sight?

Possibly the worst ‘mistake’ any program-
mer can make is to neglect the GEM user
interface. Although it can be clumsy, even
getting in the way for experienced users,
GEM is a must for beginners and adds a
level of ‘professionalism’ to any program.

You've probably heard some program-
mers pouring scorn on GEM, but have you
stopped to think that they do so probably
because they don't have the ability to pro-
gram its features for themselves?

With our series and a little application,
you'll be programming front-ends with the

best of them. We uncover the mysteries of the
interface and show you how it's done.

This month, John Peters discusses the intri-
cacies of passing information to editable
fields within forms, folder name and file
requests and so on.

STOS TUTORIAL

The STOS tutorial continues to be one of our
most popular series. In this issue, Phil Law-
son, the man who knows the language inside
out, continues the maze theme started last
month by showing you how to scroll. We also
get to meet a few baddies!

ABSTRACT DATA TYPES

This month, Paul Overaa introduces the first
of a two part series which lays bare the
secrets of Abstract Data Types.

Abstract Data? What's that? The principle
of abstraction is to cut away unnecessary
information leaving only the pertinent bits of a
conversation, C function or whatever, so that
you can use the data simply and effectively.

In part one, Paul uses queue descriptor
structures and values representing objects’
sizes to illustrate the power of the ADT.

FIRST STEPS IN BASIC

Unfortunately, due to a slight technical hitch,
this month's First Steps... hasn't made it into
RunTime. But don't worry, it hasn’t gone for
good. Philip Peters will be back next month
with the next part of his informative guide.

YOUR DISK NEEDS YOU

Here at Atari ST User, we're always on the look-out for new programming talent. ST owners the world
over love to program their machines and we want to publish the fruits of those programming efforts -

many of which rival commercial offerings.

If you've written a program which you think would be interesting to other readers, send it to us. Sure,
it’s easy to be discouraged, “they’ll never publish this...” and you'd be right! We can’t publish programs
we don’t receive, OK? Whatever language you’'ve used, BASIC or assembler, Pascal or C, send it to us.
We'll evaluate its potential and if it’s good enough for the disk, we’ll pay you handsomely to boot!

If you're going to send a program, here’s what to do:

@ Check that it works and that it’s as bug-free as you can get it. May sound obvious, but you know
your own code. An inexperienced user might press one wrong key and send the whole thing scampering

away for cover.

@ Make sure that it's ALL your own work. Don't rip off code from anyone else, then send it with your

own name.
@ Include full instructions.
@ Include your name and address.

@ If you want the disk back, include a stamped addressed envelope.

@ Include a signed declaration bearing these words “I agree to indemnify Interactive Publishing
against all possible litigation arising from the use of my software”. If you're under 18, get your parent or
guardian to sign it too. If you've already sent a disk in and haven't included a declaration, we'll send a
form out to you hefore we use your program. And once you've sent a disk to us, be patient.

We get lots of submissions and we give each and every one careful consideration. Don't worry too
much though if you have sent in something, with an SAE, and haven't heard anything since. Some things

just take time and can't be hurried...




COVER DISIC

COVER DISI{

Now open up the definitive lexicon of programming from those
in the know: professional ST programmers. It’s all here - in the
world’s first dedicated electronic ST programming magazine

Create 3D graphics you'd swear were the
real thing with our informative graphics
series written by University lecturer Andrew
Tyler. From first principles to extended pro-
gramming practices, you'll be guided
through graphic construction.

And to complement his series, RunTime
features a variety of programs and code
fragments which help to illustrate the con-
cepts detailed in the magazine.

A couple of months ago we gave you
HiSoft's DevPac so you could easily follow
the examples provided by our guru of graph-
ics. This month, we've included another
batch of his program snippets so that you
don't even have to type the stuff in! It's all
here, on the CoverDisk, just waiting to be
assembled and run. -

GFA RESOURCE PROGRAMMING

Another instalment in our amazingly popular
programming series detailing the vagaries of
GFA resources and how to get the best from
them.

Our expert,John Peters takes you by the
hand on a guided tour of the requirements
and prerequisites so that all those interested
in the subject can follow and learn.

This month,John shows you how to create
a useful control palette to manipulate colours
when working in low resolution.

RUNTIME i

ABSTRACT DATA TYPES

Completing his two part article, Paul Overaa
expands on his ADT queue theme initiated
last month, reassessing the five available
access routines and suggesting that to
make use of such a construct it's a benefit
for a programmer to wuse it without
knowing anything of the internal arrange-
ments.

Join Paul in his philosophical musings in
RunTime.

STOS PROGRAMMING

Phil Lawson almost acquiesces to your
numerous requests for the sprite designer
and other goodies while attempting to con-
tinue his explorations into the STOS lan-
guage. On offer: Solutions to the problems of
meeting baddies, walking through acid
pools, dying because of a lack of time and
much, much more.

FIRST STEPS IN BASIC

It's back! Unfortunatly , due to a slight tech-
nical hitch last month we were unable to
bring you the latest gripping instalment of
this introduction to BASIC. However, we've
righted the wrongs and solved the unsolv-
able to reinstate the beginner's friend, Peter
Phillips, to his rightful place.

YOUR DISK NEEDS YOU

Here at Atari ST User, we're always on the look-out for new programming talent. ST owners the world
over love to program their machines and we want to publish the fruits of those programming efforts -

many of which rival commercial offerings.

If yow've written a program which you think would be interesting to other readers, send it to us. Sure,
it's easy to be discouraged, “they’ll never publish this...” and you'd be right! We can’t publish programs
we don't receive, 0K? Whatever language you've used, BASIC or assembler, Pascal or C, send it to us.
We'll evaluate its potential and if it's good enough for the disk, we'll pay you handsomely to boot!

If you're going to send a program, here's what to do:

® Check that it works and that it's as bug-free as you can get it. May sound obvious, but you know
your own code. An inexperienced user might press one wrong key and send the whole thing scampering

away for cover.

@ Make sure that it's ALL your own work. Don’t rip off code from anyone else, then send it with your

own name.
@ Include full instructions.
@ Include your name and address.

@ If you want the disk back, include a stamped addressed envelope.

@ Include a signed declaration bearing these words “I agree to indemnify Interactive Publishing
against all possible litigation arising from the use of my software”. If you're under 18, get your parent or
guardian to sign it too. If you've already sent a disk in and haven't included a declaration, we'll send a
form out to you before we use your program. And once you've sent a disk to us, be patient.

We get lots of submissions and we give each and every one careful consideration. Don't worry too
much though if you have sent in something, with an SAE, and haven't heard anything since. Some things

just take time and can't be hurried...
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CODE CLINIC

The hardy perennial with the evergreen out-
look. Code Clinic is on hand every month to
solve your coding problems. If your name is
Robert Johnston, Nico Verwer or Chris
Becker, whaddaya waiting for? Your prob-
lems have been solved...

GETTING STARTED

RunTime is a disk-based magazine pro-
gram with articles providing programming
help, hints for games writers and much,
much more.

The magazine appears on side one of
the Disk as RUNTIME.PRG and all you
need to do to read it is to double-click on it.
You'll see a screen with the Atari ST User
logo on the left and a list of menu options
on the right.

These menus contain the titles of all the
programs, articles, games and utilities on
the CoverDisk. Click on a menu option and
the article will be loaded and displayed on
the screen. If your monitor isn't very clear
you can print out the article and study it at
your leisure.

At the foot of the screen you will find sev-
eral icons. Here's what the main ones do
when you click on them with the mouse...

— 1 This is the icon which enables

—F you to return to the opening

E Main menu. Click this if you

h want to stop reading the cur-
rent feature.

Use this icon if there is a partic-
ular page of the feature which
interests you and which you
wish to have on paper.

If you need to print the entire
& feature, tutorial and so on, this
B P is the icon you need. Click here
to send the complete feature to
your printer.

i

Often, as you're reading a fea-
ture there'll be an associated
picture to help illustrate a
point. Click on this icon to see
the picture.

Everyone, even learned pro-
grammers, needs help occa-
sionally. If you find that some
friendly advice is needed click
the cross.




RUNTIME

The definitive lexicon of programming from those
in the know: professional ST programmers

Once again RunTime provides the answers
to your programming problems.

CODE CLINIC

June’s Code Clinic sees Mathew Lodge pon-
dering the question of whether to use VDI or
Line_A, solving some GDOS problems and
helping with digitising through DMA.

FIRST STEPS IN BASIC

BASIC is always best for beginners and with
this comprehensive tutorial, you'll soon be up
there with the best of 'em, writing complex

programs in everyone's first programming
language.

Peter Phillips continues his explorations of
BASIC showing more of the all-important
keywords and how to get the best from them
in your own programs.

3D GRAPHICS

Busy boffin Andrew Tyler's been hard at it
again to bring you the fourth in his great
series about creating stunning three dimen-
sional graphics on an ordinary ST.

From first principles the humble genius

WRITING IT FOR RUNTIME

How many times have you read RunTime and thought that you could add some valuable programming
knowledge to what’s here already? We certainly have some expert writers offering their programming
secrets in RunTime, but there’s always something else to learn about and something else to discover
with the ST. And that’s why we need you.

That’s right, if you have some in-depth knowledge of the ST - some little programming secret that
you're sure others would benefit from, or some special way to achieve a particular effect - then we
want to hear from you.

We're not chasing brilliant writers. If your copy is a little messy we can tidy it up for you. What we do
require however, is a comprehensive understanding of the ST and the topic you're attempting to write
about.

This is a fantastic opportunity for an unproven would-be ST writer to make his or her mark on the ST
community. A chance in a lifetime. You'll have the honour of appearing in the world's first ST-exclusive
programming magazine and we’ll pay you handsomely to boot!

Interested? Then why not write to us here at RunTime? Send an outline of your feature ideas,
together with a little background about yourself and copies of anything you've written (published or
not) and we’ll take it from there. Move it!

YOUR DISK NEEDS YOU

Here at Atari ST User we’re always on the look-out for new programming talent. ST owners the world
over love to program their machines and we love to publish the fruits of those programming efforts -
many of which rival commercial offerings.

If you've written a program which you think would be interesting to other readers, send it to us. Sure,
it’s easy to be discouraged, “ they'll never publish this...” and you'd be right! We can’t publish programs
we don't receive, OK?

Whatever language you've used, BASIC or assembler, Pascal or C, send it to us, we'll evaluate its
potential and if it's good enough for the Disk - why, we’'ll even pay you!

If you're going to send a program, here’s what to do.

* Check that it works and that it’s as bug-free as you can get it. May sound obvious, but you know
your own code. An inexperienced user might press one wrong key and send the whole thing scampering
away for cover.

* Make sure that it’s ALL your own work. Don't rip off code from anyone else then send it with your
name. We'll send it back with the forces of law and order...

* Include full instructions.

* Include your name and address.

* If you want the disk back, include a stamped addressed envelope.

¢ Include a signed declaration bearing these words “l agree to indemnify Interactive Publishing
against all possible litigation arising from the use of my software”. If you're under 18, get your parent or
guardian to sign it too.

This last point is very important and we cannot even consider your software without it. Then once
you've sent a disk, be patient. We get lots of submissions and we give each one careful consideration.
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has taken you to graphics of staggering
complexity, and included on every CoverDisk
there's a full selection of his much sought
after programs - so that you don't even need
to type them in!

STOS PROGRAMMING

That most popular of columns the STOS tuto-
rial goes from strength to easily-programmed
strength. This month there's further in-depth
analysis of the maze game and more tricks,
tumbles and turns to be had from the STOS
language.

GETTING STARTED

RunTime is a disk-based magazine pro-
gram with articles providing programming
help,.hints and much more.

The magazine appears on Side One of
the Disk as RUNTIME.PRG and to read it
just double-click on it. You'll see a screen
with the Atari ST User logo on the left and a
list of menu options on the right.

These menus contain the titles of all the
programs, articles, games and utilities on
the CoverDisk. Click on a menu option and
the article will be loaded and displayed on
the screen. If your monitor isn't very clear
you can print out the article.

At the foot of the screen you will find sev-
eral icons. Here's what the main ones do.

This is the icon which enables
you to return to the opening
Main menu. Click this if you
want to stop reading the cur-
rent feature.

Use this icon if there is a partic-
ular page of the feature which
interests you and which you
wish to have on paper.

If you need to print the entire
- feature, tutorial and so on, this
Cl is the icon you need. Click here
to send the complete feature to

T

your printer.
i Often, as you're reading a fea-
=5 ture there'll be an associated
| E picture to help illustrate a
“——* |E point. Click on this icon to see

T “"  the picture.

Everyone, even learned pro-
grammers, needs help occa-
sionally. If you find that some
friendly advice is needed click
the cross.
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The definitive lexicon of programming from those
in the know: professional ST programmers

From within the RunTime program, you can
read the documentation for all of the pro-
grams on the Disk. Further documentation is
also provided for some of the programs,
either on the Disk or within these disk pages.

3D GRAPHICS

As Andrew Tyler's 3D graphics series contin-
ues, we include more assembler source
code to help you follow the theory. No typing
in long listings here, just run the example
program, or load the sources into your
assembler and enter the 3D world of com-
puter graphics.

Even if you dont own an assembler
there’'s no excuse — we've already given
away version 1 of HiSoft's DevPac on the

CoverDisk! The files are in the EXTRAS.MAG
folder on side one of the Disk.

MIDI MASTERCLASS

The Midi files for lan Waugh's Masterclass
are in the MIDI folder on side two of the Disk.
Just load them into your favourite sequencer,
attach your Midi equipment, and compose
Kylie’s next hit!

FIRST STEPS IN BASIC

Peter Philips continues looking at variable
types. This month it's the turn of the string
variable. More powerful than you may think,
there are many uses for these, and Peter
studies some of the more common, including
MID$, LEFT$ and RIGHT$.

WRITING IT FOR RUNTIME

How many times have you read RunTime and thought that you could add some valuable programming
knowledge to what's here already? We certainly have some expert writers offering their programming
secrets in RunTime, but there's always something else to learn about and something else to discover
with the ST. And that’s why we need you.

That’s right, if you have some in-depth knowledge of the ST - some little programming secret that
you're sure others would benefit from, or some special way to achieve a particular effect - then we
want to hear from you. We’'re not chasing brilliant writers. If your copy is a little messy we can tidy it up
for you. What we do require however, is a comprehensive understanding of the ST and the topic you're
attempting to write about. This is a fantastic opportunity for an unproven would-be ST writer to make
his or her mark on the ST community. A chance in a lifetime. You'll have the honour of appearing in the
world’s first ST-exclusive programming magazine and we’ll pay you handsomely to boot!

Interested? Then why not write to us here at RunTime? Send an outline of your feature ideas,
together with a little background about yourself and copies of anything you've written (published or
not) and we'll take it from there. Move it send it to Marc Young Europress Publications, Adlington Park
Macclesfield, Cheshire SK10 4NP

YOUR DISK NEEDS YOU

Here at Atari ST User we're always on the look-out for new programming talent. ST owners the world
over love to program their machines and we love to publish the fruits of those programming efforts -
many of which rival commercial offerings.

If you've written a program which you think would be interesting to other readers, send it to us. Sure,
it's easy to be discouraged, “ they'll never publish this...” and you’d be right! We can’t publish programs
we don’t receive, OK? Whatever language you've used, Basic or assembler, Pascal or C, send it to us,
we'll evaluate its potential and if it's good enough for the Disk - why, we'll even pay you!

If you're going to send a program, here’s what to do.

* Check that it works and that it's as bug-free as you can get it. May sound obvious, but you know
your own code. An inexperienced user might press one wrong key and send the whole thing scampering
away for cover.

* Make sure that it's ALL your own work. Don't rip off code from anyone else then send it with your
name. We'll send it back with the forces of law and order...

* Include full instructions.

¢ Include your name and address.

* If you want the disk back, include a stamped addressed envelope.

* Include a signed declaration bearing these words “I agree to indemnify Interactive Publishing
against all possible litigation arising from the use of my software”. If you're under 18, get your parent or
guardian to sign it too.

This last point is very important and we cannot even consider your software without it. Then once
you've sent a disk, be patient. We get lots of submissions and we give each one careful consideration.
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CODE CLINIC

Code Clinic is the place where you get your
questions answered, and where you can pro-
vide the answers to someone else’s problem.

This month the topics covered include
shuffling a deck of cards, STE enhance-
ments, and running a program from within a
desk accessory. Don't forget, if you have a
problem, or if you can answer a problem in
the clinic, write to Matthew Lodge.

STOS COLUMN

Due to a technical hitch (which means that
the copy didn't arrive in time) we haven't a
STOS column in this issue. But don't worry
STOSsers, we won't be abandoning you.

GETTING STARTED

RunTime is a disk-based magazine program with
articles providing programming help, hints and
much more.

The magazine appears on side one of the Disk
as RUNTIME.PRG and to read it just double click
on it. You'll see a screen with the Atari ST User
logo on the left and a list of menu options on the
right.

These menus contain the titles of all the pro-
grams, articles, games and utilities on the
CoverDisk. Click on a menu option and the article
will be loaded and displayed on the screen. If
your monitor isn't very clear you can print out the
article.

At the foot of the screen you will find several
icons. Here's what the main ones do.

This is the icon which enables
you to return to the opening
Main menu. Click this if you
want to stop reading the cur-
rent feature.

Use this icon if there is a partic-
ular page of the feature which
interests you and which you
wish to have on paper. :

If you need to print the entire
& feature, tutorial and so on, this
i is the icon you need. Click here
to send the complete feature to
your printer.

I

Often, as you're reading a fea-
ture there'll be an associated
picture to help illustrate a
point. Click on this icon to see
the picture.

Everyone, even learned pro-
grammers, needs help occa-
sionally. If you find that some
friendly advice is needed click
the cross.
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RUNNING THUNDERHAWK

Thunderhawk cannot be run from the CoverDisk.
You must copy THUNDER.TOS and THUNDER.DAT
to the root directory (that is, not in a folder) of a
blank, formatted disk. Once this is done, double
click on THUNDER.TOS to run.

After the loading screen displays there is a small
delay while the demo prepares itself. Click a mouse
button as instructed on the intro screen, and now
| you're in control of Thunderhawk

Thunderhawk is a helicopter simulation sport-
ing, to quote the advertising, “The fastest 3D
graphic system to appear on any home computer”.

Well now you can judge for yourself. The demo
| contains a sample of some of the features of the full
game, but your mission is simple: if it moves, shoot
it. In fact if it stays suspiciously still for too long,
shoot it anyway!

Nobody ever said that helicopters were easy to
' fly, and it may take you some practice to get the
- hang of this baby. Here are the controls:

Mouse left/right banks the ‘copter left and right.

Mouse forward/backward banks you forward and
backward.

Mouse left/right with right mouse button held

 THUNDERHAWK

Configuration: All STs. Low resolution. Colour only
Filenames: SIDE2\THUNDER - Folder
THUNDER.TOS - The program
THUNDER.DAT - Data required by the program

down rotates the ‘copter while hovering.

Mouse forward/backward with right mouse but-
ton held down controls the engine speed, and thus
your height/speed.

Left mouse button fires the currently selected
weapon.

Clicking the left mouse button while holding the
right mouse button down changes the currently
selected target.

Right mouse button changes the selected
weapon. To do this the right button must be
clicked quickly, and not held down too long.

Your available weapons as shown in the Head Up
Display are:

GUN - Aim and Fire

FFAR - Aerial rocket Aim and Fire

MWAR - Multi-warhead Aerial rocket Aim and
Fire

MK-82 - Unguided Bomb

MK-83 - Unguided Bomb

AGM-214 - Guided Air-to-Ground missile

AGM-65P - Guided Air-to-Ground missile

AIM-10B - Air-to-Air heat seeking missile

AIM-11F - Air-to-Air radar guided missile

F1 Operate the radar jammer

F2 Operate the infra-red jammer

C Turn on long range target camera

F Show view from the currently selected target

G Show view from currently selected weapon

H Show view from cockpit

M Show overhead “satellite” view. use + and - on
keyboard top row to zoom in and out.

P Pause |

Use the numeric keypad for an external view of
your chopper! |

Enter selects external view.

2,8,4,6 rotate the view over and around

1 and 3 rotate in 90 degree steps

Zero positions the camera directly behind you

S positions the camera directly above you

7 and 9 zoom in and out

To aid you in your mission, this demo does not |
allow you to crash. However you can still be shot |
down! To take off safely, hold down the right
mouse button and push the mouse gently forward
until you hear the rotor speed increase. ‘

Watch the horizon and the height indicator to |
the right of your HUD. As soon as you take off,
release the right mouse button. Move the mouse to
stop any forward or sideways movement. You may
need to increase the throttle a little to gain some
more height, then you're away.



PICTURE GALLERY

Configuration: All STs. Low resolution. Colour only
Filenames: SIDE2\GALLERY- Folder
SHOWTRIX.PRG - The gallery program
* PC1 - A number of pictures for the gallery program to display

RUNNING PICTURE GALLERY
The Picture Gallery program may be run directly from the CoverDisk by
double clicking on the program SHOWTRIX.PRG.
1t will load and display all pictures in a number of different formats
from the folder from which the program was started. Use the function
keys to increase or decrease the length of time each picture is displayed,
and use the Q key to quit.
Showtrix is a neat picture gallery program which uses various different
methods to fade between consecutive pictures. A number of different file for-

mats are catered for, so you can almost certainly use it with your own pic-
tures produced with your favourite art package.

1 : ' Configuration: All STs. Low resolu-
[ o101 B tion. Colour only. Two joysticks
|-003/-.002 r e requiyed
00002295 i ‘ : ‘ Filenames: MAZE - Folder
MAZE.PRG - The program
MAZEQ01.NEO, MAZE02.NEO,
MUSIC.DAT - Program data file
CHASE.MZE, ORIGINAL.MZE, THE-

Configuration: All STs. Medium

: MAZE.MZE, TINY.MZE - Example
g
L mazes
resolution. Colour only ‘ 3 README.DOC - Program docu
Filenames: SlDE2\FOOTBALL.FOX - a = menlahon
Folder - o o
FOX DEMO.PRG - The demo pro- L o T e o RUNNING MAZE
5 grum‘ * using Now how do I get those keys when I ain’t got no Dynamite? lopea e program documen-
READ_ME - Insfructions for
the progam

tation, just double click on
D U N G E o N z README.DOC, then select Show
s viredby | from the Alert box that appears.
ENGAMES.DAT - Data required by To run the program, simply
the program
SEASON90.DAT and

Configuration: All 8Ts. Colour only double dickon M VE PR
. | s i Maze, written by John Parker
SEASON91.DAT - fo\der's contain- g Filenames: SIDE2\STOSGAME\DUNGEONS - Folder S Mo Dennet},, iJs g
ing data for last and this season. | DUNG[;ESS&%%CZ .; :ggr?hm documentation e e
‘ «FRL — Ihe program one-helluva-maze-game. With a
RUNN'NG DR FOXAi \X LEV.DAT - FOlder Conhining dah for 'he progmm spht screen two players can rush
FOOTBALL ANNU round the maze, either just to find
Although the program saR ,be RUNNING DUNGEONZ the other player, or to shoot
run directly from the CoverDisk | Dungeonz can be run directly from the CoverDisk by simply opening the them!
it is recommended that all the \‘ folder and double clicking on DUNGEONZ.PRG. A joystick in the stan-
files within the FOOTBALL.FOX | dard joystick port is required.
program are copied on to 2

Supplied on the CoverDisk with
four full mazes, it includes its own
To read the documentation on disk, make sure you are in medium or

maze designer, which allows you
high resolution, then double click on DUNGEONZ.DOC and select Show
from the Alert box that appears.

blank formatted disk before
running, as data may need to be
saved.

et

to load and save any number of
If you copy DUNGEONZ to another disk, remember to include the

results of football matches
throughout the season, and ?o
analyse them in a number of dif-
ferent ways. j

Full details can be found in the
READ_ME file.

screen, together with the number of lives, the amount of dynamite Bertie is

carrying, the number of keys in his possession, the current level number and
that all-important score.

| mazes, and test them on a full
(' ] screen.
| Read the program 'documen- i folder LEV.DAT too, Read the program documenta-
| tation by double clicking on the i Dungeonz was written in Stos Basic by Ben Clark. The basic aim of the pro- tion for details on using the pro-
i file READ_ME and selecting the gram is to guide Bertie the Bouncing Bomb around the Dungeons of Zorkrath gram and the maze editor.
| Show option from the Alert box i{ (which is just outside Leicester, I think), collecting all the gems before reach-
?2 which appears. | ing the exit.
| Dr Fox's Football Annual \’ There is a time limit, and the time remaining is shown on the right of the
| allows you to keep details of the |

’a

i

When you have collected all the gems, Bertie will start to glow. At this
point reaching an exit will transport you on to the next level. Be warned,

though, there are some tricky moments in this game and, as Ben says, “levels
aren’t always what they seem".
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Mike Dixon-Kennedy looks at disk formatting from Stos

11 the calls we need to for-
mat a disk are found in the
XBIOS (the eXtended Basic

Input/Output System). All are
accessed via a trap 14 command, and
the three functions needed are:

#09 - Write a sector
#10 - Format a track
#18 - Produce a boot sector

The way in which is disk is formatted
follows three basic steps:

1 Lay down the tracks and sectors
on the disk.

2 Produce a boot sector in ram.

3 Write boot track to disk.

To format a disk with 80 tracks we
have to call function #10 a total of 80
times, with track numbers from 0 to
79. The Stos command would read:
trap 14,10,.1 BUFFER,.L 0,.w drive,.w

SECTRS,.w TRACK,.w SIDE,.w INERLEAVE,.l
$87654321,.w SESES

$ESES5 The value that will be written
into each word of each sector as it is
written. The standard value for this is
$ESES.

$87654321 The constant $87654321
must be used or formatting will not

go ahead.

INERLEAVE Determines the order in
which sectors will be written on the
disk.

SIDE Selects the disk side (0 or 1).
TRACK The track to be formatted.
SECTRS The number of sectors per
track. The standard is 9, but most
disk drives can read disks formatted
with 10 sectors per track.

drive This selects the drive being
used.

Now that may look a bit complicated,
but it’s really quite simple. The only
thing that is really worthy of any
attention is the buffer. This should be
a memory bank of at least 8K in
length if you are going to format with
9 sectors per track. I prefer to use 15K
to be on the safe side.

The variable BUFFER should be set
to the address of the start of the bank
with a statement such as BUFFER =
start(bank_no).

The program segment that will lay
down the tracks on your disk is on
the CoverDisk as STOS01.BAS.

For the ST to be able to rec
the disk, and use it, you
a boot sector on the disk:

about the

Howe e;;ﬂf you are using anything
other than a standard 9 sectors per
track format, you'll have to write this
information into.the boot sector
yourself as the function call trap
14,18 simply produces a standard
boot sector.

The standard boot sectors are shown
in Table 1. Out of this lot there are
only three values that we are really
interested in - those found at bytes
19 & 20, 24 & 25 and 26 & 27 - as
these allow us to make up a boot sec-
tor that will correspond to the format
we require.

First of all we have to produce the
prototype, and this is done by using
the XBIOS function #18. The Stos
command would read:

trap 14,18,.1 BUFFER,.L SERIALNO,.w
DISCTYPE,.w EXECFLAG

The various variables we need have
the following meanings:

BUFFER is the address of the buffer
in memory we are using. You should
clear the buffer before using it with a
command in the form of: fill
start(10) to start(10)+length(10),0
otherwise your boot sector won't
work properly.

SERIALNO is a 24-bit serial number
which is written to the boot sector.
Setting the value to $1000001 forces
a random serial number to be gener-
ated.

DISCTYPE can be 0, 1, 2 or 3,
although 0 and 1 refer to 40 track
disks. 2 signifies a single sided 80
track disk, and 3 a double sided one.
EXECFLAG determines whether the
boot sector is executable(1) or not(0).

To produce the prototype boot sector
in the buffer we need the following
program segment:

fill start(10) to start(10)+length(10),0
BUFFER = start(10)

trap 14,18,. BUFFER,.L $1000001,.w
SIDES+1,.w 0

Having made our boot s
the first 512 bytes of

a doublé'rs1ded disk.
umber of sides on the disk
%fready be written into the

Motype boot sector, but I never

@leave anything to chance, so I always

poke that information in with:

poke (BUFFER+26),SIDES
Next we need to poke in the number
of sectors per track with:

poke (BUFFER+24),SECTRS
Finally we need to poke in the total
number of sectors on the disk. To do
this simply multiply SIDES by
TRACKS by SECTRS so:

TTL_SECTRS = SIDES * TRACKS * SECTRS
Now we can poke that information in
with:

poke (BUFFER+19),TTL_SECTRS mod 256

poke (BUFFER+20),TTL_SECTRS/256

We've laid down the tracks and pro-
duced a correct boot sector, so all that
remains to do is to place it on the
disk in the right spot being track 0,
sector 1 on side 0 of the disk, and to
do this we use yet another XBIOS
function, #9. The Stos command to
do this is:

trap 14,9,.1 BUFFER,.L 0,.w drive,.w

sector,.w track,.w side,.w count

Obviously, sg

single sector, but you would
ong. Try it. You'll find your disk
throw up a disk error every time
you use it.

Instead you need to write a whole
track, so count would be set to the
number of sectors formatted per track
on your disk. Therefore, the Stos
command to lay down the boot track
would be:

trap 14,9,.0 BUFFER,.L 0,.w drive,.w 1,.¥
0,.w 0,.w SECTRS

After each successive trap call dreg(0)
will contain 0 if the call has been suc-
cessful, or a negative value (meanings
given last month) if there was an
error.

You'll find the file “FORMAT.ACB”
on this month'’s CoverDisk which
you should look at carefully as this
just builds a neat disk formatter
around the three XBIOS functions we
have used this month.

Well, I think that’s enough to keep
you going. Remember to check your
disks after formatting — don't trust
any valuable data to them until you
are certain you can get it off again!

Whe structure of the boot sector single and double sided disks:
Address  Useage 80trSS 80 trDS
0-1 Branch instruction to

executable boot program

247 ‘Loader’
8-10 24-bit serial number
11-12 Bytes per sector S12 512
13 Sectors per cluster 2 2
14 -15 Reserved sectors 1 1
16 File allocation tables 2 2
17-18 Max number directory entries 112 112
19 - 20 Total sectors on disk 720 1440
21 Media descriptor 248 249
22-23 Sectors/file allocation table 5 S
24 -25 Sectors per track 9 9
26 -27 Number of sides to disk 1 2
28 -29 Number of hidden sectors 0 0
510-511  Checksum

Table 1



COVERDISK

This month the CoverDisk is absolutely crammed full of

the very best software: great games, the uvltimate utilities
and truly devastating demos. Read on!

An absorbing and compulsive f
puzzle that seems to have
a mind of its own!

plus

TRACKER CONVERSION Convert PD Tracker Modules for use with

the full version of TCB Tracker

MIDI PROGRAMMING IN C Start using the internal sound chip as

well as your Midi equipment
STOS The STOS series takes a look at graphics

AVANT VECTOR This super vector graphics and outlining package is

fully usable, with just a few functions disabled
ACCTOOL Perform all those useful functions from one

Which runs as a desk accessory or as a program
INSIDE THE STE More programs to accompany the series. This
month we look at scrolling

Obitus

If you go down to the woods today, you're in for a big
surprise. And we're not talking Teddy bears here!

Serendipity

Serendipity (se-ren-dip-ity) n. the faculty of making

serene once the program starts insulting you!

STOS

All the programs to support our STOS series to save
your weary typing finger(s).

program,

AccTool

SOy 0r a program.

SIDE ONE

happy discoveries by accident. You'll become less than

Amultifunction utility which lets you perform almost any
function you care to name, and it runs as a desk acces-

Module Converter
If you've created song modules using the PD version of
the TCB Tracker, then this utility is the one for you. It
converts between the PD format and the commercial
format, as given away on our July CoverDisk.

Midi Programming in C
The programs supporting this series can be found in full
on the disk.

Avant Vector

A workin'g demo of this superb vector drawing package,
with only the Save option disabled.

SIDE TWO

Inside the STE

If you've got an STE, then this is where to look for the
programs accompanying the series..

~ Obitus

Configuration: All STs. Low resolution.
Colour only.
Filenames:
Folder: OBITUS
OBITUS.TOS - The Demo Program

Running Obitus .
couldn’t be much more sim-

: ing Obitus
- Running click on OBITUS.TOS (You

ple. Just double

did make sure you were in low
resolution, didn’t you?) then
use the mouse to select the
required action from the
menu at the bottom of the
Teen.
i Obitus finds you “lost and
alone in a world not your
own” where “Trolls, dwarves,
Kknights wizards and kings
infest the four shires.” It all
sounds remarkably like the ST

To run the program, simply double-
click on CONVERT.PRG. Follow the
onscreen prompts to convert your
modules.

The public domain demo of the
TCB tracker used a slightly different
file format to the commercial version,

as given away on our CoverDisk in
July. Frustrated Trackers need fret no
longer, as this program will convert
from the PD file format to the new file
format, for both MOD and SNG files.

of the Tower lies beyond the

sanctuary
:::zr, while the danger of the

forest waits




rogramm‘ing inC

5. Midi i equipment required.

: Folder: MIDIC

a{?‘EZ W‘L C, STYLOPHO.C - € Source code

L.PRG, STYLOPHO.PRG - The campﬁea programs

icle accompanying this month's programs

T

Running Midi Programming in C
The programs supplied here accompany the Midi Programming in C
series. This month’s final article is on the disk (README.DOC). If you are
going to make any changes to the programs, they should be copied to
another disk first.

Configuration: STEs only, colour only
Filenames: Folder: SIDE2\STE
SCROLL.S, WOBBLE.S - The Assembler source code to accompany the series
SCROLL.PIT, WOBBLE.PI1 - Example screens required by the programs
SCROLL.TOS, WOBBLE.TOS - The assembled version of the programs
STEPAL - Folder containing STE Palette editor desk accessories

Running Serendipity
Make sure your ST is in low resolution, then double click on
SRNDPTY.PRG. Help is available by clicking on the Info and
Help buttons.

Full instructions can be found within the program, but do
make sure you try every option to get the best response from the
program! Oh, and you wouldn’t dream of pressing the button
labelled “Don'’t click”, would you?

der STOS paoemm 5,

- ‘F‘iemm% - C NEG Emmp’ie screen e

: dls}i(uflllrs ;;st;l;tlons can be found in the Beyon
zine. - L

The programs supplied here accompany the Inside the STE series in the
magazine and can only be run on STE computers. If you are going to make
any changes to the programs, they should be copied to another disk first.

Full instructions can be found in the Beyond STOS pages of the maga-
zine.

The Files in the folder STEPAL should be copied to the Root Directory
(ie not in a folder) of your boot disk in order to be available. See the file
STEPAL.DOC for full information. This can be read by double clicking on
it, then selecting Show from the Alert box which appears.

_Vesk rile Vector lelp

s N

= E | —c e

Avant
Yector

Configuration: All STs. Mono only

ODPTIMISTIC Filenames:

TRIPLES

Folder: SIDE2\AVANT
AV_HELP.TXT - Information and tutorial for using this demo.

HIDDLIHG f AV_ DEMO.PRG - The demo program ifself

AMNYBODY OUT THERE 77

With Serendipity the computer not only plays a mean game,
it also insults you if you take too long or make a mistake

DESIGN.IMG, FRANCE.CVG
OASIS.CVG - Example graphic files fo use in Avant Vector.

Running Avant Vector
Full documentation on running Avant Vector is the file
AV_HELP.TXT. Double click on this file, then select Show
from the Alert that appears to read the instructions. For
help during the program, right-click on an icon, or point
and press the Help key.

Avant Vector allows you not only to manipulate vector
graphics, but to create vector graphics automatically
from a bit-image graphic. The demo supplied here is fully
functional except for the Save and Print options.
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ast month I showed you how
L to format disks exactly as you
wanted them, so by now you
should be getting very used to using
the TRAP command. This can be par-
ticularly useful when overcoming
problems which otherwise may be
cumbersome, if not impossible, using
the STOS commands. The BLOAD
command is a prime example of this.

BLOAD in STOS simply loads a file
in binary format into memory start-
ing at an address specified. However,
it does not take into account the
length of the file being loaded.

As an example, say you have a file
on disk called “file.dat” Now suppose
that file is 100K long, and you've
only got a 50K memory bank to play
with. If you use BLOAD you'll spill
data out of the end of the memory
bank, and under some circumstances,
can actually crash your ST! &

To get around this you open your
file and then read in the required
number of bytes before closing the
file again. You can do all of this using
three TRAP calls.

To open your file you would use:

TRAP 1,.w 83D,.1 filename_address,.w
flag

The address of the filename is deter-
mined quite simply by setting a
string variable to the filename, and
then using VARPTR to find out the
address at which this filename is
stored. The flag is used to
determine the actions
possible on the
file. Set it to
zero if you
only want

to read

from the file,
one if you want

to write to the

file, or two if you

want to be able to

both read and write

the file.

Having opened the file you will
find the file handle in dreg(0). Taking
our example let us now read in S0K
of the 100K file. To do this simply
use:

TRAP 1,.w $3F,.w handle,.l length,.l
buffer
This is the Gdos function to read
from the file, and is function number
$3F. The parameter handle is that
which was returned in dreg(0) by the
previous command. Length deter-
mines the number of bytes to be read,
whilst buffer is the address of the
start of the memory bank we are
reading into.

Finally, having read just what we

want, we close the file. To do this

simply issue the following:
TRAP 1,.w $3E,.w handle

That’s all there is to it. Simplicity
itself.

Hopefully you'll now have a good
idea of how to use the TRAP com-
mand. I'd be interested in hearing
how you've used it in your programs.

Small is Beautiful

Moving swiftly along let’s start our
look at STOS graphics. This month
I'm going to concentrate on a very
powerful command that is only par-
tially described in the STOS manual.
This is the PACK command.

The manual states that this com-
mand is used to compact a screen,
which it is, but it can also be used to
compact a portion of a screen. As it
stands the manual does not give the
complete syntax for the command,
which should be:

length =
PACK(screen,bankl,mode,flag,y_div,x1
1% nt,y_ht])

Straight away you can see just how
much more complex the
command is when
compared to
what is

given

in the manual
which simply
gives the syntax
as:

length = PACK(screen,bank)

The major difference is that, using
the extra parameters, we can now
compact any portion of the screen we
desire, and can, by running through a
series of alternatives for the parame-
ters, obtain the most efficient com-
paction of the screen, sometimes
resulting in as much as a 40 per cent
improvement over using the com-
mand as shown in the manual. That’s
not something to be sniffed at.

The extra parameters, which are
optional hence their insertion
between square brackets, have the
following meanings:

Mode: this must be set to the
screen resolution of the screen to be
compacted.

Flags: this parameter holds two
flags in bits 0 and 1 that control the
action of the PACK function. If bit 0
is set the picture being compacted

will be erased once it has been com-
pacted. As this is not always a good
thing it is best to leave this bit alone.

Bit 1 controls the palette used by
the compacted picture. If this bit is
set the palette saved will be that used
by the picture.

If it isn’t set the palette will be
changed to the standard STOS
palette. Therefore it’s normally best
to set this bit, so the parameter flag
should be set to two.

y_div: this is a variable that is
used to compact the y axis of the
screen, and should be exactly divisi-
ble into the y dimension of the
screen, or the part of the screen that
you are compacting.

x1 & y1: these set the top left-hand
corner of the screen area to be com-
pacted. Note that x1 must be divisible
by 16 otherwise it will be rounded to
the nearest multiple of 16.

x_wt: this gives the number of 16
pixels wide blocks that are to be
compacted in the x axis. For ex-
ample, if you

wanted to com-
o Dacta portion
of the screen
that is 160
pixels
wide you
would
set this
parameter
to 10.
y_ht: a variable used within
the compaction routine to deter-
mine the most effective com-
paction in the y axis. It is calculated
as the number of pixels that make up
the full screen height in the particu-
lar screen resolution you are com-
pacting, divided by the value used as
the parameter y_div.

This might all seem very confus-
ing, but it isn’t really. Mind you it
took me some time to work out just
what all the various parameters
meant, and what they did! On this
month’s CoverDisk you'll find a pro-
gram that uses this command which
should make things a lot clearer.
You'll also find a subroutine that you
can combine into your own programs
to load a screen, compact it, and then
save it out.

By playing around with these two
programs you should very quickly get
to grips with the complete version of
the PACK command.

I'll leave you this month working
out just how you can use the PACK
command to the best advantage.
Next month we'll take a look at some
of the other graphics commands that
aren’t too well explained in the man-
ual by making a start on an art pack-
age that will come as a series of
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CoverDisk J ...

Two great demos head the cast of this

; i) . ¢ 7 0 ;
month’s CoverDisk show. Curtain up... e, Vg

END OF
AN ERA

Single sided users will immedi-
ately notice that they cannot
access the CoverDisk at all this
month. Sorry folks! The rather
strange format we used in the
past considerably restricted the
size of the programs we were
able to put on the CoverDisk,

However, each individual
reader is important to us. We'll
copy the files on to two single
sided disks and return them to
you - along with some advice
on how to get your internal
drive upgraded...

If you have a single sided
drive, send your original
CoverDisk with a cheque for
£1.50 payable to Atari ST User,
to:

SSD Service
Atari ST User
Europa House
Adlington Park
MACCLESFIELD
SK10 4NP

Problems with
your CoverDisk?

Hotline Number; 0780 55604

With thousands of disks being
duplicated each month, a few will
inevitably be faulty. Fortunately we
can help - send the faulty disk to:

Stanley Precision Data Systems,
Unit F, Cavendish Courtyard,
Sallow Road, Weldon North
Industrial Estate, CORBY NN17 1]X

A replacement will be sent free of
charge.

If you have any other problems
with the CoverDisk, our technical
editor, Andrew Wright, will be
available on the Atari ST User
CoverDisk hotline between 3.30pm
and 7.30pm every Monday. Please
do not call outside these hours as
he will be unable to answer your
query.

Wit
W gome

In order to'cram as much as possible on to the CoverDisk, some of the files
have had to be archived. To help identify these programs, they have all been
named with an initial letter X. For example, X_ADDRSS.TOS is the archived
ADDRESS database.
To extract and run programs like this, you will need to format a blank disk,

copy the X_722222.

files will be displayed onscreen as they are extracted. Once the process is fin-
ished you will see the unarchived program and associated files on the disk.

'MUTANT CATERPILLARS -
THE STOS 3D DEMO
A stunning demo of the remarkable new STOS 3D Basic
programming language and a complete action-packed
game all rolled into one!

Ever fancied being a 3D programmer? We challenged
Mandarin Software to come up with a playable demo game
created using the new version of STOS 3D which would
demonstrate the ease of use and flexibility that has turned
STOS Basic into the most popular programming language on
the ST.

To really turn the screw, we gave them just two days to do it
in! Mutant Caterpillars is the result, showing what a compe-
tent programmer can do in such a short space of time.

The game can be run straight from the CoverDisk. Plug in a
good joystick and double click on CATA.PRG for some amaz-
ing 3D action! . .

The object of the game is to prevent the mutant caterpillars
~ the funny looking red things with chee ac
reaching the 3D village just in front of you. You ¢
around the village using the joystick controls and blast ny
caterpillar within range using the Fire button. ; .

The background can '
using the F1 function key, a the
dots in the lower left-hand corner

Get the mutant caterpillars before they ;ft
' take over the whole of your 3D village!

It’s here at last - the long-awaited 3D extension
to the STOS Basic programming languag

_ Configuration: All STs (except Mega STs|, low-res colour
Filenames:
STOS.3D - Folder
OBJECTS - Folder containing 3D objects
CATA.PRG - Game program
C3D.PRG - STOS 3D program

buildings, but it’s home to someone




ntil now, if you wanted to
U program 3D graphics you

had to write in assembler to
get the speed required. You also
needed to do an awful lot of work to
get even the most simple 3D shape
onscreen. Wouldn't it be nice,
though, if you could display 3D
shapes on the screen using simple
commands in Basic in the same way
that sprites may be displayed?

With the release of STOS 3D, this
is exactly what you can do! Created
by Voodoo Software, STOS 3D is an
extension to STOS which gives an
additional 30 commands dedicated to
the display and manipulation of 3D
objects.

As it comes as an upgrade to STOS,
once installed you can use the 3D
commands in any program you like,
and even compile them for extra
speed.

STOS 3D comes on two disks,
together with a comprehensive man-
ual covering the new commands and
utilities. Installation is a relatively
simple matter of booting from the
installation disk and following the
prompts.

As STOS 3D can only be added to
STOS v2.6 or higher, an upgrade is
supplied to update earlier versions. If
present, the compiler can also be

The control panel sits at the bottom of the screen and

contains all the icons you need to design your 3D objects

STOS 3D commands. In the same way
that you need a sprite editor to
design the sprites to be used in STOS,
you need a 3D Object Modeller to
design the 3D objects to be used in
STOS 3D.

This is provided as a standalone
program, and comes complete with a
number of examples for you to play
with to see just what can be achieved
with the software.

The manual is an AS-sized booklet
which manages to cover all of the
new commands, and the Object
Modeller, in just over 100 pages.

The first couple of chapters intro-
duce the concept of 3D programming
in general. The next few chapters take
you through backing up your disks,
and upgrading your current version
of STOS, if necessary.

Now, at last, you are ready to jump
into the world of 3D. The manual

describes the Object Modeller by
example, taking you through the
steps required to manipulate 3D
objects. The next chapter goes into
the Object Modeller in more detail,
describing the more complicated pro-
cedures available.

Finall)}, by chapter eight — more
than halfway through the manual -
we're finally ready to start doing
some programming. This chapter
starts by describing the concept of 3D
space, using diagrams well to explain
the x, y and z co-ordinate system
used by STOS 3D.

It then introduces the new com-
mands using example programs sup-
plied on the disk to help with the
tutorial. Overall, I was impressed by
the manual, and found that by work-
ing my way through it, I had very few

Marc Young steps into the world of 3D

problems when I was finally let loose
to create my masterpiece of virtual
reality!

A major headache encountered by
all programmers of 3D games is the
design of the objects to be used.
Whereas with sprites the sprite editor
is generally a fairly simple program,
with three dimensions to play with,
the Object Modeller can be some-
what complex.

With the STOS 3D Object
Modeller program, however, a lot of
thought has obviously gone into the
user friendliness, making it almost
intuitive.

The workscreen of the Object
Modeller is very simple. The lower
third is filled with the control icons.
These give access to all of the func-
tions while the objects you are work-

updated to allow compilation of the

programming the easy way with STOS 3D

ing on occupy the top two-thirds of

3D made easy

Programming in STOS 3D

Once you manage to tear yourself away from the
Object Modeller you'll want to use the objects you
have created in your own programs. And it hon-
estly couldn’t be simpler. Take the following pro-
gram:
10 td init 50000
20 td Load "rocket”

30 td object 1,"rocket",0,0,1000,0,0,0
40 td redraw logic

Line 10 simply reserves 50k for the 3D system.
This actually isn't necessary unless you are going to
compile your program.

Line 20 loads the 3D object called ROCKET from
the currently selected 3D object folder. Although
this may actually involves loading more than one
file, this is transparent to the programmer as STOS
3D handles everything for you.

Line 30 defines object number 1 as being a
rocket - that is, using the 3D object we just loaded —
and places it at the centre of the screen with no

rotation. Finally, line 40 actually draws the screen.
The first thing to notice is that all the commands
begin with “td”. This does make life easy when
you're debugging a large program - if nothing else
you know which manual to use to look up the com-
mand syntax!

Next, notice that line 30 describes object 1 as
being the rocket. All objects - there can be a maxi-
mum of 20 in play at one time — must be assigned a
number, but any number of copies of it can be

used without having to load multiple copies of the
same object, which saves a huge amount of
memory.

It is also worth noting that line 30 does not
actually draw the object, it merely defines its
current position. So many objects can be loaded
and defined before actually drawing any of them.

The figures used for defining the position of an
object in our 3D world are the x,y and z co-ordi-
nates, and the A,B and C angles. Most of you will be
familiar with x,y and z co-ordinates, and the angles

merely define the object's rotation about each of
these axes. The origin of our world lies at 0,0,0, so
decreasing the x co-ordinate to ~100, for example,
would move the object left by 100 units. Adding
100 to the z co-ordinate moves the object “into”
the screen by 100 units.

Although there is enough here to define a 3D
world and move things about within it, this is only
the beginning! A special object, object 0, is defined
as being your viewpoint. This means that while
things are going on in your 3D world, you can
move your point of view about like a camera,
zooming and panning to your heart's content.

In addition to the basic commands allowing us
to move an object (td move) or change its angle (td
angle) there are commands which allow relative
movement - defining speed - return its position,
point objects at one another, test whether an object
is visible, test for collisions between objects and
even animate both the 3D objects themselves and
the patterns superimposed on their surfaces!



the screen.

The top two-thirds are split into 12
“shelves”. The first ten shelves are
arranged in two rows of five, the
lower row of which is initially empty
and, therefore, invisible. The top row
contains five standard shapes, includ-
ing a cube and a pyramid.

The second row of five can be used
to store your own range of “standard”
objects. In this way, large 3D designs
can be quickly built using a small
number of basic building blocks.

The last two shelves are used for
editing 3D objects. Here we can
design building blocks or final objects
and manipulate them in a number of
ways.

Describing how a simple object is
created is probably more useful than
giving a step-by-step account of STOS
3D’s features. In fact the manual
takes you through creating this in
some detail, so you will see how sim-
ple it really is to create your own 3D
designs.

For the example, a simple T shape
is created. Obviously this comprises
two long, thin rectangular blocks.

Step 1 Copy the cube from the top
shelf into the work shelf. This is
achieved by clicking on the top shelf
required, clicking on the work shelf
required, then clicking on the Copy
icon.

Step 2 The block needs to be

Boltom bme

FEATURES: Everything you
wanted to know about 3D
graphics, even if you were
afraid to ask

0000006060 C6C000000

EASE OF USE: Easy for
even the novice to produce
sparkling graphics programs

Features Ease of use

Excellent
Good

Bad
Appalling

Bad
fAppalling

stretched vertically into a column.
This is simply a matter of making our
cube a “group” by clicking on the
group icon, then selecting the
Vertical Stretch icon and dragging
until the shape looks OK.

Step 3 Copy our stretched cube
into the other work shelf using the
Copy tool. Now select the top face of
the first column - using the Face
Select tool - and the side face of the
second column, using the same tool.
Both faces are now highlighted.

Step 4 Select the Glue icon. This
takes the two columns and glues the
two selected faces together.

Step 5 Tidy the object up by select-
ing the Priority icon, which ensures
that the objects are drawn in the cor-
rect sequence. You don't have to tell
the program what the correct
sequence is - it works it out.

And that’s it! you've just created a
3D object! It really can be that sim-
ple. As you come to use more of the
features available, and get used to
them, you will find that it takes very
little effort to create some quite com-
plex looking objects. One added extra
which really can make a big differ-
ence to the final outcome is the
Surface Detail option. A small grid is
displayed, over which a shape can be
drawn. This shape can then be
applied to any face of any object. So,
for example, you could put a com-
pany logo on a racing car, or the
national flag onto an plane or space-
ship.

If you own STOS, then STOS 3D
could be the best thing that’s hap-
pened to your ST in a long while. If
you don’t own STOS, then STOS 3D is
a damned good excuse to rush out
and buy a copy!

Once you’ve created a few
objects - or borrowed some
of the examples supplied - it
only takes a few minutes to
have them shooting around
the screen

new commands

id ADVANCED - allows access directly to the object structures in
memory

td ANIM - animate an object by movmg points on it to an absolute
position

td ANIM REL - animate an object by moving points on it relative to
their previous position

td ANGLE - set an object’s orientation by specifying angles A,B and
[+

td ANGLE A - obeys a string of commands to change the objects
angle, in a similar way to the STOS sprites MOVE command

td ANGLE REL - set an object’s orientation relative to its current
orientation

td BACKGROUND - display a picture in the background

td BEARING - returns the bearing of any object from any other

td CLEAR ALL - remove all loaded objects from memory

td CLS - clear the current 3D screen

td COLLIDE - determines whether objects have collided

td DELETE ZONE - remove a zone

td DIR - specify the Directory containing 3D objects

td FACE - rotates an object to face another, and returns its bearing

td FORWARD - move the object in the direction it is pointing

td INIT - reserve a number of bytes for 3D

td KILL - remove an object

td LOAD - load an object

td MOVE - move an object to the specified x,y,z co-ordinates

td MOVE REL - moves an object relative to its current position

td MOVE X - obeys a movement string in a similar manner to STOS
sprites. td MOVE Y and td MOVE Z are also available

td OBJECT - defines an object’s initial position and attitude

td POSITION - returns an object’s current position

td PRIORITY - define the order in which objects will be drawn

td RANGE - returns the range of an object from another

td REDRAW - draw all 3D objects defined

td SCREEN - converts a 3D co-ordinate into a screen x,y co-ordinate

td SCREEN HEIGHT - allows size of screen required to be defined

td SET COLOUR - define an object’s colour combinations

td SET ZONE - define a sphere around an object for collision
detection

td SURFACE - copy a surface pattern for animation

td SURFACE POINTS - change the way a surface is copied

td VIEW - converts World co-ordinates to Local co-ordinates

td VISIBLE - returns whether an object is visible or not

td WORLD - converts Local co-ordinates to World co-ordinates

td ZONE - return information about a zone

What a drag! I’'m puffed out
after designing this 3D
extravaganza. This
screenshot shows the
developmeni of the fag, with
individual

designed and held in the top
shelves before being
combined to form the final
object




specials

16 5705 3D tutorial
We guide you through the installation
and basics of STOS 3D, given away
free on this month’s CoverDisk

28 Free for all
The definitive guide to the public
domain and shareware — what it is,
what's best and whether you should
register your software

It's all in hand

All you need to know about the mice,
trackballs and joysticks that can con-
trol your ST

Word of advice

Get more from your wordprocessor
with this comprehensive guide to the
features that are often missed

reviews

B8 Prism Paint
This new paint and animation pack-
age s found to be one of the best
designed programs in its class

60 Easy Text Professional
This excellent value-formoney document
processor has just been improved and we
say if it should be added to your collection

regulars

© News

Comdex sees new products for
Falcon, but is the computer available?

12 Coverbisk

Find out how to use the amazing
software we've given away on
this month's sk

Write Now

The pages where you comment,
debate, criticise and praise the
topics of your choice

44 Gallery

We show some of the best artwork
that has been flooding in to Gallery
from our readers during the last few
months

Anew tutorial which will show you
how to get the very best from this
versatile programming language

Advice Service

Hard drive problems, boot up failures
and all types of strange goings on.
We solve these problems and more

56 public sector

Seven new utilities and games from
the public domain are tried and
tested. Discover the best

100 suvbscriptions

Take advantage of our great offers -
and guarantee your copy

'°2 Aspects

Six pages of applications for your ST

106 classifieds

Buying or selling, i's the only
place to advertise

40

64

63 Warp 9
A software-based screen accelerator
with plenty of useful features is put

through its paces

69 Chronos 3D

Abrilliant piece of software that should
male life much easier for animators

| The Competitions
There's £1,300 - worth of World
War Il books, videos and software
up for grabs in this spectacular
Campaign competition

o1

_’ () Fancya £300 spree ata

) £) computer centre? Maybe ST
User and
Centre can help...

t Computer

The complete version

Containing the full
working version of
STOS 3D, the essential
extension fo the STOS
programming laguage
that will enable you to
wrife spectacular

® GMAP - a disk mapping utility to
enable you to check and analyse data
on your disks for fragmentation

@ Linked with this month’s maii

feature, Ditch Day Drifter is an

exciting adventure game based on
e in a college campus

©® YMG125 is a new and fast
communications transfer protocol that
claims to be faster than the rest for
downloading and uploading files

@ Never miss an important
appointment again. The Alarm is a
useful desk accessory that will hel,
you keep track of the time



| The CoverDisk

This month's disk contains an incredible giveaway - the

23 T
s
The complete version Programmed by: Anthony Wilkes
and Richard Lewis
Conﬁgumﬂo I STs (1Mb rec-
ended) - lo-res

F»Ienumes. X_DEMO1.T0S,
( DEMO2.T0S,
x_msnuos,x‘ STL2.705 - All
self-extracting archive files Create your own 3D worlds and games
= with this extension to the very popular

STOS programming language

@ Although you can use STOS 3D on 08 3D is an extension toSTOS  games and demos featuring stunni

its own to create and view 3D Basic adding over 40 new com- 3D graphics as found in programs such

objects, you will require STOS Basic mands to manipulate and create

in order to develop games which use nvironments created by you.

such objects. With STOS 3D installed, you can let ects, STOS 3D features a very power-
Also, although the Object your imagination run wild and create ful and easy to use Object Modeller

Modeller will run in 512k, owners of

STs with less than IMb are advised

to upgrade to |Mb to take full advan-

tage of STOS 3D's powerful features.

STOS 3D games

Once you have mastered STOS 3D
programming and created you first
3D game, why not send it in to us
for evaluation and possible inclusion
on the CoverDisk? If it's good
enough we may even pay hard cash
it So make sure you don’t
miss our STOS 3D tutorials - th
could eam you some money. STOS 3D's versatile and powerful Object Modeller
makes creating 3D objects quick and easy

COVERDISKE

A utility that examines the level of
fragmentation on both hard and floppy drives and
displays the results as a graphical map

File fragmentation is a phenomenon whereby a file has been Programmed by:
stored on disk in such a way that it has been split up into var- 5=<kemeﬂr DEV&"P’"“'
fous parts rather than being continuous. nfig /
Heavy fragmentation is often responsible for poor perfor- Filonamest X GMAPTOS - Self-
mance in the amount of time a file takes to load and if that extracfing archive
file is accessed frequently, the problem can become more it
frustrating.
GMAP provides you with a method of detecting whether
poor disk performance is due to heavy fragmentation by pre-
senting you with a graphical map of the contents and con
tion of your disk. The map consists of symbols representing
continuous data, fragmented data, free space and also bad : = Select Irive
sectors. jualaalualanisal Tuslual
When run, the program asks which drive you wish to y N toooonoo
check. Once the drive is chosen, click on Generate Map and
the map is displayed. GMAP also analyses the results and
recommends whether optimisation is required.
Optimisation is the process whereby all the data is reor-
ganised so that the data for each file is continuous and unfor-
tunately, GMAP does not have a built-in optimiser but there Selictinga aivelts cheok s as
are many available from PD libraries that do the job. easy as clicking a button

12 ) arari sTUser Janvary 1993




(OM). The OM includes all the tools and
facilities you will need to create 3D
objects as detailed as your imagination
allows.

There s also the powerful facility to
“paste” bitmap images directly onto the
surface of your 3D object to add even
more detail.

Imagine your 3D ship with your
name written on the side of it a it lies
through 3D space, or you could paste a
bitmap design onto a ship as a missile
hits the hull, thereby representing the
damage inflicted.

By now you're probably raring to go,
so follow the “Extracting STOS 3D"
directions and then turn to our “STOS
3D basics” on page 49 for details on
installing STOS 3D onto your STOS Basic
disks.

We will also be running a STOS 3D
tutorial (starting in this very issue) in
future issues to help you get the most
from STOS 3D.

Cold Revenge “Wrong
Resolution” message

It seems that some people are experiencing a confusing error message when try-
ing to play Cold Revenge, the multi-computer game that appeared on

November's disk.

powerful STOS 3D package! Read o

Extracting STOS 3D

$TOS 3D needs to be placed on two disks called DEMO DISK
and INSTALL DISK. Because of the large amounts of data
that comprise each disk, the data for each had to be split up
into two sets of related files to fit onto our CoverDisk.

‘These files are called X_DEMO1.T0S and X_DEMO2.TOS
for the DEMO DISK and X_INSTL1.TOS and X_INSTL2.TOS
for the INSTALL DISK. Follow the directions below for a suc-
cessful extraction process.

1. Back up your CoverDisk! Always use a copy of the disk.

2. Format four disks and label them DEMO DISK, INSTALL
DISK, WORK DISK 1 and WORK DISK 2 (reer to your Atari
manual for details on formatting disks).

3. Insert your (backed up) CoverDisk and copy the files
X_DEMOL.TOS onto WORK DISK 1 (efer to your Atari
manual for details on copying files).

4. Now copy X_DEMO2.TOS onto WORK DISK 2.

5. Insert WORK DISK 1 into the drive.

6. Double click on X_DEMO1.TOS. The program will now begin
to extract.

7. Once the extraction has finished, delete the fle
X_DEMOL.TOS fiom WORK DISK 1.

8. Insert WORK DISK 2 into drive.

9. Double click on X_DEMO2.TOS. The program will begin to
extract.

10. Once the extraction has finished, delete he file
X_DEMO2.TOS from WORK DISK 2.

11. Copy all files from WORK DISK 1 and WORK DISK 2 onto

the DEMO DISK.
12. Once files have been copied, delete all files on WORK DISK 1
and WORK DISK 2.

You should now have all the required files for the DEMO
DISK. You now need to repeat the above steps in order to
extract X_INSTAL1TOS AND X_INSTL2TOS onto the
INSTALL DISK, using the (now blank) WORK DISKS 1 and 2
again.

If all goes well, you should end up with two disks con-
taining the following files on each:

DEMO DISK

AUTO (folder)

EXAMPLES (folder)

OM (folder)

UTILS (folder)

OM.PRG (Object Modeller. Double click to run)
SIMPATHS (file)

INSTALL DISK

AUTO (folder)

DEMOS (folder)

C3D.PRG (executable file)
README (documentation file)
UPC.PRG (executable file)
UPL.PRG (executable file)

Make a backup of these disks and put them in a safe place so
that you will not have to go through the extraction proce-
dure again should they become damaged.

Buy the STOS 3D manval for only £7.50

Get the most from our CoverDi
detailing all the STOS 3D commands with descript

away with this excellent user guide
ns and examples showing

Apparently, after selecting ane-player mode and choosing ships, clicking on
DONE displays the error message “Wrong Resolution”, even though the game
was booted in the correct resolution.

The problem is that a incorrect configuration of ships has been selected, but
instead of getting an error message that says incorrect configuration o some-
thing similar, you get the wrong resolution error, which is obviously confusing.

To get around the problem, you have to make sure you choose the correct
ship configuration. As an example, consider a user wishing to play a one-player
game with the user controlling one Federation ship against one Klingon ship, the
procedure for choosing ships will be as follo

1. Click on CA | to choose a Federation ship. The words COMPUTER LEADER |
appear to the right.

2. Click on the words COMPUTER LEADER | to change it to PLAYER LEADER
1, indicating the ship is to be controlled by the user (this is the step most peo-
ple seem to miss)

3. Now click on a Klingon ship (D7 1). The words COMPUTER LEADER | appear
to the right. This indicates that this ship is to be controlled by the computer,
5o leave it as it s

4. Click on DONE

The game should then load normally with no sign of that annoying error message.

Hopefully, if the author decides to develop the game further, a more user friendly
selection process will be included.

how to use them in your STOS Basic programs.

Detach this order form and send it to Europress Direct, PO Box 2,
Ellesmere Port, South Wirral L65 3EA.

I want to buy the STOS 3D manual for £7.50 Code No.9207

1am paying by
‘Cheque/Postal Order/Access/Visa

ExpiryDamz‘
[T T

JLLTT]

CardNo. |

Daytime Telephone No.:

o - -

Please allow 28 days for

Atari ST User Jonuary 1993



Disk Tutorial

tone time, producing a good
quality game incorporating
3D graphics meant having to

master the complexities of matrix arith-
metic and also having a good under-
standing of machine code
programming.

Now, with the combined help of
STOS Basic and STOS 3D, the ability to
produce good quality 3D games is at the
fingertips of everyone with a sound
understanding of STOS Basic
programming.

STOS 3D provides all the necessary
tools for creating 3D objects as well as
taking away the need to understand the
‘mathematics behind all the calculations
required to produce 3D graphics.

STOS 3D installs all these 3D com-
mands to manipulate 3D objects into
STOS Basic which can be easily called
from your program.

As soon as you have extracted the
TOS 3D files from our CoverDisk (refer
to Disk pages for details on extracting
STOS 3D) you should have two disks
marked Install and Demo. The first
thing you should do is to make a backup
of these disks.

Working copies

It s also wise to backup your STOS
Basic disk and Compiler if you have
them, as STOS 3D will require working
copies of these to install itself onto.

To run the install program, simply
put the Install disk into the drive and
reboot your ST. The installation program
should then automatically load and you
will be presented with the installation
menu screen showing three selections -

EAD ME, UPDATE and INSTALL.

Clicking on READ ME will give a brief
explanation of the 3D installation disk.
Clicking on UPDATE will allow you to
update your current version of STOS
Basic and Compiler to the latest version
(STOS Basic and Compiler versions prior
10 2.6 will need to be updated)

Systems
Shelves ™| :
USC |

shelves
Work
shelyes =—

L Os0

Control =
panet ™=} —

S 3D basics

Darren Evans guides you through the
installation and the basics of using this months
amazing giveaway - STOS 3D

(W —7 " o I —3

Sk =

= e

The Install Program main menu where you can Update STOS Basics and
Compilers prior to version 2.6 and also Install STOS 3D

Getting to know STOS 3D

To help you to get the most out of STOS 3D, we will be running a tutorial over the
coming months showing various techniques of programming with STOS 3D.

Also, there s a full ring-bound and comprehensive STOS 3D manual available
which lsts all the STOS 3D commands and their syntax as well as including com-
prehensive documentation on some of the more advanced commands and tech-
niques.

Should you produce what you think is the best 3D game in the world, be sure to
send it in to us! You may find your masterpiece appearing on our CoverDisk. So
‘what are you waiting for? Get 3D-ing!

@D sori st User Janvary 1993

Clicking on INSTALL activates the
installation procedure and places the 3D
extension onto a copy of your STOS
Basic and Compiler disks.

I you have a version of STOS prior to
2.6, now’s the time to stop right here
and follow the instructions on
“Updating STOS Basic and Compiler”.

STOS 3D should only be installed on
V2.6 or higher. Those of you with v2.6
or higher should load up the installation

program on the STOS 3D Install disk.
Once the main menu appears, click
on INSTALL. You will then be prompted
to place a backup of your STOS basic
disk into drive A. Itis then just a matter

of following the on-screen instructions.

Once the 3D extensions have been
installed on your STOS Basic disk, you
will then be asked if you have the STOS
Compiler. If you do, you will be asked
to place your Compiler disk into
drive A.

‘The heart and soul of STOS 3D is the
Object Modeller (referred to as OM from
now on). It provides you with a compre-
hensive and easy to use set of tools and
utilites for designing and constructing
all your 3D objects.

To run OM, locate the file OM.PRG
and double click on it. OM will then
load and an initial intro screen will
appear. Click any key and you will be
presented with OM’s main display.

OM s quite a large program 5o if
you're short of memory, try either run-
ning the OM from an AUTO folder or
removing any accessories that you have
in memory. OM uses an extra 32k when
run from the STs Desktop.

OM's main display is divided into
two areas. The upper area is the display
area and is a window into the 3D world
where objects you create and assemble
are displayed.

‘The display area is further sub-
divided into 12 shelves. Each of these
shelves can hold one object, The system
shelves contain the five basic shapes
that constitute the building blocks for
your objects.

At first, five basic building blocks
may seem a little restrictive, but you are
able to change the shape of each block
and combine them to create completely
different blocks. Below the five system
shelves are the user shelves. These
spaces provide you with a place for you
to place work in progress, such as cus-

Updating STOS Basic
and Compiler

You should only install STOS 3D on v2.6 o higher of STOS. If you have a version
prior to this, there is a free update facility available from within the installation
program (UPDATE) that comes with STOS 3D.

It is essential that older versions of both the STOS Basic disk and the Compiler
are updated using this facility before selecting the install procedure.

Ifyou do have a STOS version prior to 2.6, click on UPDATE from the main
menu and follow the instructions displayed on the next screen.

The update process is completely automatic. If you have your STOS programs
on a hard disk, you will have to update a floppy disk-based copy first, then copy the

k

disk has been updated, you will then be given the option

of updating the STOS Compiler. If you have the STOS Compi
prompt and follow the instructions on screen.

Make sure you only update a backup of your STOS Basic disk first. Check that
the updated version works, then update your original STOS Basic disk. Users of
STOS Compiler should follow the same procedure.

, type Y at the




Disk Tutorial

tom blocks, half finished objects etc.

‘The remainder of the upper area is
divided into two large work shelves. All
of the modelling functions available to
you from the control panel operate on
these two areas.

‘The lower area is the control panel
consisting of the many controls, tools
and utilities that simplify the creation of
your 3D worlds and objects. You may
notice that except for the system blocks,
the display area is blank and the actual
shelves are not outlined or displayed in
any way.

“To see where the shelves are, or to
select a shelf, simply hold the left mouse
button down and move the mouse
pointer around the screen. Each of the
shelves will be highlighted as you move
onto them. Familiarise yourself with the
positions of each shelf.

Let's actually do something interest-
ing now and manipulate one of the sys-
tem blocks. One of the main functions
you will use when creating objects is the
Copy tool.
his allows you to copy the contents
of one shelf to another and the proce-
dure for doing this is as follows. Click
the left mouse button on the shelf you
want to copy from, then click the left
button on the shelf you wish to copy to.

Now click on the Copy icon in the
control panel and you will see that the
obiject that was in the first shelf you
selected is duplicated in the second shelf
you selected.

Test this by copying the Cube system
block into one of the two large work
shelves. You will see that the Cube
appears in the work shelf and is larger
than the Cube shown in the system
shelf. This is to facilitate easier and accu-
rate manipulation when moving o join-
ing objects.

To remove a object from a shelf, you
use the Object Delete tool. To delete an
object, click on the shelf containing the

object you wish to delete, then click on
the Delete icon. If you accidentally
delete an object, you can click on the
Undo icon to reverse the action. The
Undo icon works for most functions that
change the object in any way.

Once you have the Cube object in the
work area, you are free to manipulate it
in any way. To view the object from var-
ious angles and positions, you use the
Rotation tool and the XYZ tools. This
collection of icons lets you move and
turn the object in the selected window
to any position required.

To rotate an object, select the work
area it occupies and hold the left mouse
button down over the Rotation icon.
Moving the mouse left or right wil then
rotate the object about the y-axis while
an up/down movement rotates it about
the x-axis.

The XYZ icons let you move the cen-
tre of a shelf in the direction indicated
by the arrows. The left/right arrow icon
moves the centre of the shelf in the x-
axis, the up/down arrow moves the shelf
in the y-axis and the last arrow moves
the shelf towards and away from the
observer.

Each dlick of the left button on the
arrow points moves the shelf a pre-set
distance in that direction. Holding the

Copy
object

XYZ
toals

[}
Rotation

right mouse button down over any XYZ
tool while moving the mouse will allow
continuous movement using the mouse
in that direction.

Other object manipulation icons
allow you to stretch and re-size objects
to form completely different shapes for
building with. Such actions are per-
formed by the Stretching tools.

These tools let you stretch an object
both horizontally and vertically. To
stretch an object horizontally, hold the
left mouse button down over the hori-
zontal stretch tool and move the mouse
right to stretch and left to shrink.

Three examples of the kind of objects that you can create with STOS 3D and

| the Object Modeller

STOS 3D commands

STOS 3D provides more than 30 new commands to your STOS Basi

language,

allowing easy manipulation of complex 3D objects. Here are just a few of them.

Td SCREEN HEIGHT

Sets 3D screen height

Redraw visible objects

Fast screen clear

List object files

Load 3D object

Create 3D object

Move an object

Move object relative to current position
Read object’s world co-ordinates

Set object’s attitude

Read object’s attitude

Undo
action

Zoom

Load object
data

Backing up
a disk

The following procedure is followed
for backing up a disk using the ST’s
built in copying facility. A basic under-
standing of Desktop operation is
required -
ST’s manual for instructions.

doubt, refer to your

1. Boot up the ST's Desktop

2. Place a blank disk into drive A and

format it using the sub-menu com-

mand for formatting from the file-

menu.

3. After formatting is complete,

remove the blank disk and place the
isk to be copied into drive A.

4. Drag the drive A icon onto the

drive B icon.

5. Follow the on-screen instructions

displayed.

6. Repeat instructions 2 to 5 for any

other disks that require backing up.

7. Store the master disks that have

been copied in a safe place.

A whole new language

Once youstep into the world of 3D graphics, you are exposed to a completely new
set of buzzwords. Here are just a few examples of the 3D tech-speak that you will

encounter.

Axes:

The three scales used to measure distances in a particular

direction. The X axis runs left/right, the Y axis runs verti
cally and the Z axis points into the distance.

Co-ordinate syster
Local co-ordinates:

A set of axes usually at right angles to each other.
The co-ordinates based around a specific object.

Observer co-ordinates:The co-ordinates based around the viewpoint.

Viewpoi
world is seen,

Projection:

The position in 3D space from which the view

to the 3D

The result of moving a point or object to another co-ordi

nate system with a different number of dimensions.

Calculate bearing and range of object
Read range of object

Detecta collision

Convert local co-ordinates to world co-ordinates
Define spherical zone around object

Rotatior Mo
of rotation.

A change in position.

Any area on a object where

Aari ST User January 1993

'g a point or object through an angle relative to a axis

Translation:

Td SET ZONE Vertex/Vertice: es meet at a p




nce upon a time, in those
long forgotten days of 1984, a
classic 3D space simulation

‘game was born on the BBC Micro. The
basic idea was simple. All you had to do
was travel from star to star, making
deals, zapping the occasional enemy,
and having a lot of fun in the process.

It sounded deceptively easy. But once
you really got into the game, your mis-
sion became murderously addictive.
You'd start playing casually, and find
yourself entrapped in the thing for
months!

Over the years, the game was success-
fully converted onto everything from
the Sinclair Spectrum to the Atari ST. As
computers evolved, the graphics
improved dramatically, but the magic
remained the same.

‘The only time the formula broke
down was on the Amiga, where the con-
version failed utterly due to sloppy pro-
‘gramming. Typicall

Hopefully, you'll already have guessed
the name of the game. It was called
Elite, and it's rightly regarded as one of
the true classics in the history of com-
puter games.

Buy

In the unlikely event that you don't
actually own a copy, it's now available
from Special Reserve for just £10.99,
Rush out and buy it today! Believe me,
you won't regret it.

Originality is rare in the computer
industry, and best-selling computer
games have a habit of spawning dozens
of imitations.

After Elite’s phenomenal success,
you'd naturally have expected a whole

host of challengers. However, aside from
fast action arcade games like Warhead,
and feeble rip-offs such as Federation of
Free Traders, there was practically
nothing.

1t's only now, eight years on, that
we're finally promised a return visit, in
the form of an official sequel from one
of the original programmers.

Elite Il has a hell of tough act to fol-
low, but the initial reports are looking
decidedly promising. Suffice it to say, if
it's anything like as good as its predeces-

Effects which only a few years ago were
unimaginable are now easy to achieve using
STOS 3D. Stephen Hill's new series begins by
tracking down that elusive third co-ordinate

Screen Coordinates

effects, we'll have to push
our ST to its absolute lim-
its. This is going to be diffi-
cult even using ultra-fast

(0,0)

(100,500

+

Figure i Goordinatos caicuatians can be smpiied

sor, we'll be in for a real treat!

‘The reason for the Elite’s isolation
may seem puzzling, but it's probably
understandable. The authors of Elite
were tremendously gifted, and they
achieved effects which seemed impossi-
ble on those early BBC Micros.

Elite was a massive game, and
included over 2,000 planets in eight sep-
arate galaxies. Yet they packed the entire
program into just 32k! That's about the
size of a single ST screen.

Beating Elite was never going to be
easy. S0 it's not surprising that most of

the potential clones died

Graphs and Coordinates

still-born before they got
off the drawing boards.

o Nowadays, of course,
3 everything’s changed. The
Atari ST represents a level
R of sophistication which
t would have been unimag-
L ¢ o | nablein 1984, And ts
e e TR L

543z -1l 2ty
-1

finally possible to tread
carefully in the footsteps
of the original creators,
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i and write our own 3D
3 simulation games on
the ST.
2 C in order

Figure I: Point at co-ordinates 3,2

T

to generate realistic 3D

3

68000 assembly language,
and unless you're a dedi-
cated assembler freak, you
might as well forget it.

If that applies to you,
buy a book such as Real
Time 3D Graphics on the ST
by Andrew Tyler and pro-
gram away. Alternatively,
read on,

In an ideal world, we'd
able to write the whole
game in a simple language
like Basic. A few years ago, this would
have been ludicrous, as Basic just wasn't
up to the job. But that was before the
introduction of STOS Basic on the ST.

Simple

STOS Basic took the skills of some of
the best ST programmers, and concen-
trated their ideas into a range of simple,
easy o use, commands.

Armed with STOS Basic, you could
write anything from a fast arcade game
to an adventure, without the need for
complicated assembly language at all. It
was incredible! Maybe I'm
just a little biased, as I
wrote the STOS Basic
‘manual.

However, I could get
better results in half an
‘hour with STOS Basic

A Three-|

impossible dream, it's an achievable
reality.

STOS 3D takes the original STOS Basic
system, and adds in a host of powerful
new 3D programming commands. These
allow us to move, rotate, and animate
our 3D objects directly on the screen,
just like normal sprites

Creating our objects is easy. We sim-
ply draw them up using the powerful
Object Maker accessory, and load them
straight into STOS Basic.

‘The entire 3D drawing system has
been taken straight from a commercial
game, and it's been written by some of
the top programmers in the industry. So
it's naturally capable of generating some
really top-notch effects.

Suddenly, 3D Space Simulations are
within the reach of all ST programmers.
And we can finally allow our imagina-
tions to run wild.

In the next few months, we'll be
demonstrating this package in action. As
an example, we'll have a bash at writing
asmall, but perfectly playable 3D space
combat game using STOS 3D.

Routines

Along the way, we'll be developing
general routines to handle 3D targeting,
collision detection, laser beams, and
real-time 3D combat. Once the game's
complete, we'll then be able to expand
it still further to create full-blown trad-
ing simulations, RPGs or 3D adventures.

Before we can flip our spaceship
through our 3D universe though, we'll
need to understand a bit about co-ordi-
nates. These will allow us to keep track
of the exact positions of all the various
objects in our game, and move the
spaceship realistically through our simu-
lation.

All co-ordinate systems work in the
same general way. They specify the posi-
tion of an object using a list of distances
taken from a fixed reference point
known as the “origin”.,

On a map, the origin is a point on
the Equator, and the distances are
entered in the directions East, West,
North, or South. So we could locate our
object using a grid reference such as: (35

>

Dimensional Cube

than I could achieve in a
day’s worth of assembly
language. I practically
threw my assembler
away.

Now, the same idea

has been adapted for 3D.
With the advent of STOS
3D from Europress soft-

ware, 3D is no longer an

(B

Figure Ili: Viewpoint facilitates 3D
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>
East, 23 North) If we're drawing a graph,
we normally place the origin at the cen-
tre, and read our distances along axes
called X and Y. X measures the horizon-
tal distance from left to right.

As a rule, values to right of the origin
are represented by a positive number,
and values to the left are considered
negative. Similarly, the Y axis enters the
vertical distance, and increases as we go
upwards.

Co-ordinates
Figure I contains a single point with
the co-ordinates (3,2). As you can see,
we've entered our co-ordinates in the
order X,Y. This standard mathematical
notation, and it's shorthand for:

(3 units in the X direction,
2 units in the Y direction)

Note that there's nothing special
about the directions we're using, or the
position of the origin point. Co-ordinate
systems actually come in a variety of
flavours, and there’s no “right” way of
doing things.

When we're positioning our graphics
using screen co-ordinates, it’s more con-

Venient to place the origin point at the
top left comer of the display.

The Y co-ordinates are now measured
downwards, and negative values repre-
sent a point above the origin rather than
below,

“This system corresponds nicely with
the way the screen is organised in the
ST's memory, and it simplifies our co-
ordinate calculations considerably. You
can see an example in Figure IL.

Up until now, we've only been deal-
ing with two directions. These are fine
for flat surfaces such as screens, but
they're incapable of handling objects in
the real, 3D world. We can however, eas-
ily extend our system to cope with the

Figure IV: Representing three axes

extra dimension.

Let's define an new axis called Z
We'll now be able to fix the position of
any object in 3D space using three val-
ues for the X,Y, and Z co-ordinates.

Unfortunately, there's a snag.

‘The magazine you are reading, and
the screen of your TV set, are both
more or less flat, and they're unable to
display solid objects in all three
dimensions.

How can we possibly represent a 3D
image on a 2D TV screen? Surely we'd
need some sort of holographic 3D TV
set? It seems impossible.

Luckily for us, there's a trick, known
as “perspective”. Perspective is basically

just common sense, and exploits the
fact that real objects seem smaller as
they recede into the distance.

Try taking this magazine, and mov-
ing it back and forth from your eyes.
As you move it away, it will seem to
gt smaller, and as you zoom in, it
will expand to fill your entire field of
vision.

Now have a look at the image in
Figure IIl. Although it’s actually nothing
more than a jumble of lines, your brain
will cleverly assemble it into a solid-
looking 3D cube.

Viewpoint

Notice how we've positioned the
viewpoint slightly to one side.
allows us to see all three dimensions at
the same time. If we viewed the cube
head on, we'd only be able to see a sin-
gle face, and we’d be left with a simple
square.

Well, that's about it for this month.
In our next exciting instalment, we'll be
demonstrating some of these ideas in
action.

S0 get your joystick ready, put on
your flight helmet, and prepare yourself
for a thrilling flight through the excit-
ing world of STOS 3D.

Cockpit of Space Ship

u
P z

'Forwards

2 Meenind

X
Right

Figure V: Axes are relevant to current movement

Viewed from a different perspective

We can easily represent all three axes on our displays.
The result can be seen in Figure IV. The Z axis now
appears to go downwards through the paper. Note
that the angle between the Z axis and the other axes
is the same as the angle between X and Y. but it's
squashed due to the perspective effect

Take the point P as an example. This is positioned
three units right, one unit up, and two units forward
tes (3,1,2)
Thanldully, STOS 3D handles the entire perspec-

from the origin. So it has the co-ordin

tive system for us automatically. All we have o do is

choose the co-ordinates of our abjects and specify the

position of our viewpoint. STOS 3D will now perform

the calculations, and display the appropriate images

on the screen.
The only minor complication is that STOS 3D uses

two different

as the World co-ordinates, stores the positions of our

objects from a fixed origin placed at the centre of our
universe. Each object in our game can now be fixed in
place using its own set of three co-ordinate values. If
we change these values, our objects will jump immedi-
ately to a new location.

Object zero is special, as it's used to represent the
position of our viewpoint on the scene. Whenever it's
moved, our spaceship will move accordingly, and we'll
be left with the illusion that it's rushing realistically
through our 3D universe.

World co-ordinates are great for measuring abso-
lute positions, but they're lousy for things like target-
ing. As far as the player is concerned, the only
distances that matter are the distances between the
attacking objects and the actual ship. Anything else is
irrelevant.

STOS 3D therefore allows us to measure our co-
ordinates relative to any object we like. This has a lot

of advantages. If we read them from the current view-
point, we'll be able to instantly discover the position
of our attackers relative to the spaceship.

And if we measure them from the attacker, we'll
be able to see things from the enemy's point of view
as well.

These Local co-ordinates place the origin at the
precise centre of our selected object. As you can see
from Figure V, the axes are all relative to the current
movement direction. So the X axis stretches from left
to right, the Y axis goes from top to bottom, and the
Z axis points forwards into the screen.

our local axes depends entirely on the orientat

the object we're using as the reference point.
Although we still refer to the directions as X,Y, and

Z, they're actually completely different from the fixed

axes we've provided for our World co-ordinates.




ast month, we saw how we could
L position our objects in a complex

3D universe using a set of three
simple co-ordinate values. We'll now
expand some of these ideas, and show
how they can be applied in a real situa-
tion, using the amazing STOS 3D pro-
gramming system.

Before we get stuck in, it's worth say-
ing a few words about the STOS 3D
package as a whole, STOS 3D is supplied
on two 720k disks. The Installation pro-
‘gram takes your original STOS Language
disk and adds in 30 extra commands
especially for 3D work.

Upgrading s easy. Providing you fol-
low the instructions carefully, you
should be up and running in a matter of
‘minutes. You'll now be able to boot up
your revamped STOS Language disk and
access the new features directly from
‘your Basic programs. All the new com-
mands start with the letters TD (for
Three Dee).

Let's progress to some serious 3D pro-
gramming! But where do we actually
start? Well, the obvious first step is to
load some object definitions into mem-
ory. Object definitions are rather like the
sprite images found in normal programs.
Once they've been set up, they can be
re-used by several different “objects” in
our games.

‘The command we'll need is TD LOAD.

Its syntax s just:
0 LOAD "filename”

where “filename” is the name of a defi-
nition file we've created using the object
modeller.

T0 LoD *Ship1" ¢ REN Load in a Ship

Usually, STOS 3D expects to find all our
definitions in the Objects directory of
the current disk. This can be changed
with the TD DIR instruction like so:

T0 DIR “pathnane”

Useful directories include:

T DIR "A:\DENOS\OBJECTS® : Ren for the
deno objects on the 30 Installation disk

T0 IR *:\EXANPLES": Ren Accesses all
the exanples fron the OF disk

After we've loaded our definitions into
‘memory, we'll need to assign them to a
particular object “instance”. These are
similar to the Sprites used in a ordinary
program.

Each instance is represented by a
simple number from 1 to 20. So theres
a maximum of 20 objects at any one
time.

‘We can initialise our object instances
using the TD OBJECT command. TD
OBJECT is the 3D equivalent of the
familiar STOS SPRITE instruction.
However, since there are three
dimensions, we'll need to enter a lot

Made Easy

It's easy to put STOS 3D’s powerful features
to real use. Stephen Hill shows you
how to convert theory into practice

more information!
0 OBJECT n,"nane”,x,y,2,3,b,¢

nis the object number from 1 to 20.
Object zero is predefined, and s used to
represent the player's viewpoint on the
world.

X,y,zare the three “world” co-ordi-
nates used to position our new object in
3D space. Al co-ordinates are measured

OOE OO P

from the centre of the object to the cen-
tre of our 3D world, in special units
called VLU (Voodoo Length Units).
Allowable co-ordinate values range
from -8,000,000 to +8,000,000. As you
can see from Figure I, our game is effec-
tively set in a large cube, with each side
being around 16,000,000 VLUs in
length. Just to give you some idea of the
scale, we've included a few comparisons
in Figure I The final three values enter

16,800,808

16,000,000

Figurel: The Game World

The new commands

TD LOAD
TD OBJECT
TD REDRAW
TD MOVE
TD ANGLE
TD INIT

TD CLS

load an object definition from the disk
assigns an object definition to an object instance
draws the object instances on the screen

moves an instance to an new position

rotates an instance

reserves memory for a 3D program in bank |5

clears the working area of our 3D display

the orientation of the object, using three
angles centred on the x,y, and z axes
respectively. You can see how this works
from Figure IIl.

‘The axes serve as an invisible “spoke”
around which the objects are allowed to
rotate. The angles are specified in VRUs
(Voodoo Rotation Units). They range
from 0 to 65,535, and are measured in
an anti-clockwise direction.

‘We can think of these angles in terms
of a clock, with the face at the origin
point, and the axes stretching outwards
through the centre. Have a look at the
diagram in Figure IV.

Our angle starts off from the three
oclock position. As it increases, it passes
through positions 16,384 (12 o'clock),
32,768 (9 o'clock) and 49,152 (6
o'clock). And when it reaches 65,536, it
jumps back to zero, and restarts from
30'clock.

Incidentally, when we save an object
from the Object Modeller, the current
orientation is saved as well. S0 its vital
to make sure that the object is facing in
asensible direction before storing it on
the disk.

Take the following example:

T OBIECT
1,"shipt",1000,2000,3000, 16384, 32768, 49152

‘This defines object 1 using a shape
called “ship1” at co-ordinates
1000,2000,3000. The attitude is set to
16,384, 32,768 and 49,152 (or 90,180,
and 270 degrees.

Note that TD OBJECT only assigns
our instances to a definition. It doesn't
actually display them on the screen.
‘That's the job of the separate TD
REDRAW command,

T REDRAN screen address

TD REDRAW redraws all our instances in
one smooth burst, taking the viewpoint
from the current position of object zero.
Initially, the viewpoint i set to co-ordi-
nates 0,0,0, but it can be effortlessly
moved around using the TD MOVE or
TD FORWARD commands.

Screen address is the address in mem-
ory of the STOS Basic screen which will
be used for our display. This could be
cither the Physical or Logical screens, or
it might be a new screen we've created
with RESERVE AS SCREEN.

Try:

D REDRAV Logic :
the logical screen

Ren Draus the abjects on

or:

T0 REDRAV Physic : Rem Draws the objects on

the physical screen
Example A shows these instructions in
action. Here's a small example of these
instructions working. “game_shi" is an
object representing a simple space-ship.
1t taken from the 3D Installation disk.
‘The Amos version was actually called
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Figure II: A sense of scale

“game_ship", but Europress sadly ran
out of characters!

“TD INIT reserves 100,000 bytes for
our objects in memory. The format is
simply:

T INIT size

‘TD INIT should always be the first TD
command in our program, and it can
only be used once. The amount of space
we'll require depends on the number
and types of the objects we've defined
in our routines. The default s about
50k

The Palette instruction selects the
colours of our objects as they'll appear
on the screen. In order to generate the
fastest possible effects, STOS 3D only
makes use of colours 8 through 14,

Now we've got a simple space-ship,
we can move it around with the power-
ful TD MOVE instruction.

™ KOVE n,x,7,2

This moves object instance n to world
co-ordinates x,y,z. If nis between 1 and
20, the command moves an actual
object. But if its zero, the viewpoint is
shifted instead.

Example 2 demonstrates this com-
‘mand. It slowly moves object number
one towards our current viewpoint
(0,0,0). Unfortunately, the ship flickers
uncontrollably. That's because we are
continually erasing it and redrawing it
from the display. Yuck!

We can sidestep this difficulty by hid-
ing our objects away in an invisible
“logical” screen as they are being drawn.
When the objects are ready, we can
then flick the logical screen into place
using the Screen Swap command.

Although the process sounds highly
complicated, the whole thing can be
accomplished using just a couple of
lines:

120 Logiczback
200 screen suap

‘The LOGIC=BACK instruction takes the
background screen used by the Sprites
and borrows it for our invisible logical
screen.

Screen Swap swaps between the logi-
cal and physical screens, and neatly
flicks the completed image onto the dis-
play. After the program has concluded,
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we can return the display back to normal
by hitting the Undo key twice.

We'll round off this session with a
brief look at the TD ANGLE command.
‘This rotates our instances to a totally
new orientation.

30 td fnit 100000

60 td dir
700 v

ren
D ANGLE n,3,b,¢ 90 ﬂll!llt 0,0,0,0,(

110 td redrau Logi
120 vait key.

niis the number of the object instance to
130 show on : curs

be rotated. The viewpoint can be rotated
using a value of zero, allowing us to real-
istically twist our space-ship through our
3D universe.

Example A

commands to generat

space simulation. In the meantime; have
abash at using TD MOVE and TD

@2 is the new angle of our object along
the X direction, measured in VRUS

—_—
@b is the new angle along the Y direc- 16384
on
@ cis the angle along the Z direction 2
2
Try adding the following lines to fae 3
Example B: ¥
150 ANG=DIST*100 mod 65536 :
cycles ANG from 0 to 65,535 in slrns of
q¥152

160 td angle 1,ANG, NG, NG : rea rotates
our object in Ll three directions

Here are some alternative versions: 20 aurs off : e 0
30 td init \ﬂDﬂﬂD
160 td angle 1,ANG,0,0 : Rea rotates our 0 ren Load up object definition for ship
object around the X-axis 50 input "Insert copy of the 3D installation disK into drive A: and
160 td angle 1,0,AN6,0 : Ren rotates our et Renioaias
sbject around the Y-axis i34 dir ok s
160 td angle 1,0,0,ANG : Rea rotates our 70 td Load *gane_shi*
object around the Z-axis 10 ran IOALTSE sl

90 palette 0,
100 td objec
110 ren Main

ogi
150 for DT
140.td nove
150 ANG=DIST
2 160 td angle

180 rea cls
190 td redra

215 ren The

X 20 sereen
230 logil

20 curs on

Figure Ili: Angles and axes Example B

Powerful modelling

The second disk contains the Object Modeller, or OM for
short. Thisis a powerul drawing program which provides us

everything we need to create attractive objects for our
games.

Object Modeller has been carefully designed to get the
absolute maximum out of STOS 3D. It's therefore very

ifferent from any other drawing package available for the
ST. So when you're starting out, you'll probably experience a
severe case of culture shock!

Don't attempt to use the Object Modeller straight from
the box. It's a recipe for instant frustration! Before you do
any experimenting, you're strongly recommended to work
through the tutorial on page 11 of the STOS 3D manual.
You'll save yourself a lot of grief!

Only work with a backup of the original OM disk. Object
Modeller occasionally needs to write information to the

Next month, we'll be using these

Figure IV Angles and VRUs

AWravlis ity
key off :

170 td els Logic

10 ren Boring initialisation stuft
20 key off : mode 0

+ hide on ¢ curs off

40 ren Load up object definition for shi

S0.input "Insert copy of the 3 installation disk into drive A: and press Return';AS
DEROS\OBUECTS"

_shi®

tialise objec

nnu 0,8777,4555,5228, $761,8744,8622,8500, $721
0,0

100°td object 1, "qan £hi70,0,2000, 904182

o

ANGLE with the demo objects from the
OM and Installation disks. You should
be able to generate some startling
results!

e a working 3D

Aclose look at the

s
L
t 1, "gane_shi", 0,0,5000,0,0,

T

5000 to 660 step-10.
1,0,0,018T

100 mod 65536
1,4, MG, NG

logic
w Logic

next bits not included in the article
oy physic to logic

+ show

and cultural shock

start-up disk, and expects it to be permanently write-enabled.
So if you overwrite one of the example definitions by mistake,
it could be lost forever.

Begin by creating simple shapes such as pyramids and
cubes. These are often ideal for your games, and it's pointless
to muck around with the advanced features until you've com-
pletely mastered the basics.

As a rule, the simpler the object, the quicker it can
be displayed on the screen. Bear this in mind when

You're designing fast moving objects such as missiles or
spaceships.
Finally, check out the example objects from the Example

folder of the OM disk. These provide an impressive demon-
stration of the entire system in actio
Hopefully, you'll now be well on your way to becoming a

expert OM user.




p until now, all our examples
have been restricted to simple
demos. This month, we'll be

progressing to a full blown space
simulation!

We'll begin by defining a few
objectives. What we are aiming for is a
‘movable “viewpoint” which can be
controlled directly by the joystick or
‘mouse. You can see the idea from
igure |

In order to meet these objectives, we'll
have to solve three main problems.

1. How can we read the joystick, mouse,
and keyboard from STOS Basic?

2. How can we move the viewpoint
through our 3D game world?

3. How can we steer our spaceship in a
believable way?

Once we've found answers to these
questions, we'll be well on our way to
creating the finished program.

‘The first bit is easy, as STOS Basic
provides us with a vast range of
commands for reading the various
controls. The keyboard, for instance, can
be checked using the INKEYS and
SCANCODE functions.

‘The INKEYS function just reads a
keypress from the user, and places the
appropriate character into a string
variable. Unlike the familiar INPUT
command, INKEYS doesn't display the
new character on the screen and it
doesn't wait for a keypress.

So we can check the keyboard at any
time, without interfering with the rest of
our program.

key$:Ren Load a keypress into varisble €

§ INKEYS is great for entering letters
or numbers, but it only works with keys
which have an equivalent Ascii value.
Some keys, such as Help, and the cursor
arrows, require special treatment, and

Speed
Angle O

Shiﬁ coordinates:
X= Y-8 Z=- 0

Stephen Hill continues his guide to this
powerful but simple programming package

should be checked using a separate
SCANCODE function instead.

SCANCODE returns the “scancode “
of the last key which was entered using
INKEYS. This code is a simple number,
ranging from 0 to 255. Here's a crude
test program which will allow you to try
out the various keys:

10 key of fzours oH lick off: aode 0
20 print it a

30 (S=inkeySises
40§ (50" then print "Character:
50 u son then print "Scancode=";$
60 g

Well now have a brief look at the
STOS Basic joystick commands. There
are four key functions we'll need to

Looking out of the cockpit, the ship object is
some distance from us and directly ahead
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examine:

<JLEFT - checks if the joystick has
been dragged left

=JRIGHT - checks if the joystick has
been pulled right

=JUP - tests for an upward push of
the joystick

=JDOWN - tests for a downward pull

These functions return a value of either
-1 (TRUE) or 0 (FALSE). If we get a value
of -1, then the test has been successful,
and the joystick has been moved in the
selected direction. If not, we'll get a zero
instead.

Try out the following example:

10 key officurs offshide:node 0

i
“Right*:vait 20:locate 26,12
sn if jup then Locate 19,8:print *Up" suait

print
“doun"zvait 20:ocate 18, 16zprint * °
70 goto 30

‘The final control option is via the
mouse. This can be tested using the X
MOUSE and Y MOUSE functions:

=X MOUSE - returns or changes the X
co-ordinate of the mouse pointer

=Y MOUSE - reads or modifies its Y co-
ordinate

On the face of it, these functions seem
pretty useless, as they only return the
physical co-ordinates of the mouse
pointer on the screen.

However, with a bit of cunning, we
can easily trick them into returning a

relative movement rather than an
absolute screen position. This data can
then be used to control our spaceship,
in a similar way to the previous joystick
commands.

Ou first job is to remove the mouse
pointer from the screen using HIDE, so
that it won't interfere with our game:

10 Kide
Next, we initialise the mouse by moving
it to the centre of the screen using the X
MOUSE and Y MOUSE functions:
20 X Mouse=160:Y Mouse=100
We can now read our mouse with:

30 XC=X House-160: YC=Y Nouse-100

Line 30 works out the distance the
mouse has been moved from the centre
point, and loads the results into the
variables XC, and YC.

Finally, we replace the mouse back at
its original position like so:

40 X Mouse=160:1 House=100
Here's the finished demo:

w e key nH hde

100:Res 1'LL

160:y mous
ing DD in  nnent
U AL
iy oo

he uuu

aa Tee ST dhen 200 thqum'MIP 1o
Tetsgn(YD#OANP.
7u AT et s

b u YCdO then print "Mouse has moved
oun”

110 rem XCXC/2:1C=YC2

120 wait 10

130 goto 30

‘This routine requires a separate tug of
the mouse for each and any every
response. If you'd prefer to use an
“inertial” system, yow'llfind the
appropriate code in the REM statements
in lines 60 and 110. Simply remove line
50, and add the following lines:

040100 thn TCAOSSnEN AR 150
CYRAORNP. 110 XC=XC/2: 1

These instructions remember the
present control setting until the user
changes direction. Line 110 sets up a
damping factor which stops the mouse
in its tracks after a few seconds. The
higher the value of DAMP, the longer
the effect will last.

‘We're now in a position to tackle the
second part of our problem. How can we
‘move our cockpit realistically through
our 3D world?

‘Well, if you've been following the
series carefully, you'll remember that
STOS 3D draws all our objects from a
specific viewpoint assigned to object
zero.

Soall we have to do is move object
zero, and the cockpit will automatically




Speed |
Angle 8

Sln caord 1 nates

2 l(-DS?

Pressing the + key increases our forward speed
and as a result, the ship object draws closer

move in ste

One obvious approach would be to
move the viewpoint directly using TD
MOVE. This would lead to a line such
as

500 Td Nove 0,1, VY, V2

Where VX,VY, and VZ are assumed to
hold the new world co-ordinates of our
spaceship. We could now change these
co-ordinates using any one of the
control systems we've just been
examining.

While there’s nothing inherently
wrong with this system, it’s worth
noting that there are several alternative
options:

T KOVE REL n, dx,dy, 2

This command moves an object relative
toits present location. The new world
co-ordinates will be immediately
increased by DX, DY,DZ units
respectively,

500 T4 Nove Rel 0,-100,50,200

moves the viewpoint 100 units left, 50
units up, and 200 units forward from
the original position.

There’s also the TD FORWARD
command we looked at earlier:

0 FORVARD n,dist

TD FORWARD moves our object DIST
units forward in the current direction:

500 14 Forvard 0,SPEED:Ren Noves the ship
SPEED units forvard

‘The speed can be controlled in a number
of ways, depending the game. For now,
we'll allow the user to increase or decrease
the speed directly from the keyboard.

20 es=inkey
250 if ¢

de
and SPEEDD then dec SPEED

With the aid of TD MOVE REL, or TD
FORWARD, the ship can now be moved
at will. However, we've still not decided
on the direction!

‘There are lots of possible approaches
we can take to this problem, but it's
easiest to use the following procedure.

Assign one control for changing the
angle of the cockpit. Depending on the
angle we've chosen, the ship will appear
to turn, dive, or twist in space.

R T
generating a dive/clinb effect

510 1f Jup Then LA=LAH82: Td Ame il
520 1f Jdoun Then LA=LA-182:

0,0,0,0

530 return

600 Ren rotate ship araund the Y axis,
turning the cockpit Left or ri

610 11 JLeft Then Lo=L8+182: Td Angle
0,0,L8,0

620 11 Jdoun Then L8=L8-182: Td Angle
0,0,18,0

630 return

‘These modules rotate the cockpit by 182
VRUS (approx 1 degree).

10 ren Starship 1
2 ren initialisation
30 curs offzkey off:hide:node D:elick
offzenvel. 13,1000
40 set mark 2,30:ren Try narks 3 to 6
50 td fnit munua

ren | il
10 oput “lnsert topy of 1
mtalatlondlscfto it o press
Return* ;¢
80 td dv A \DENIS\OBJECTS*

e ininse objsts
120 pal
0, :m,:mn $70,87,8770,871, 870,871,355
578206, 8761, 8744, 8622, $500,8721
130 td object 1,"gane_shi*,0,0,5000,0,0,0
140 td g z, dice”,0,0,~

249

160 ren Kain loop

Here’s a completed example for you to play around with. Notice how we've positi
status display just below the drawing area
changed by calling the TD SCREEN HEIGHT command near the start of your progr:

Speed
354

Ship coordinates:
X= L6y ¥=-9

Angle

3637

Moving the joystick alters the view from the
cockpit and the ship object changes position

Next, use the second control to shift
the position of the ship. The direction
of this movement will naturally depend
on the angle we've previously chosen to
Totate.

S0 if the first control generates a dive,
the second should move the ship
horizontally. And if we're already able
to turn the ship, we'll need some way of
shifting the cockpit up or down:

700 rea Move ship Left. Use if JUP and
J00WN handle dives or cliabs

710 91 jright then td aove rel 0,100,0,0
720 if jleft then td move rel 0,-100,0,0
730 return

800 rea Nove ship up/doun. Use if JLEFT and
JRIGHT turns the cockpit sideveys

810 if jup_ then td move rel 0,0,100,0 820
if jdoun then td move rel 0,-100,0 830
return

The advantage of this technique is
that it’s both fast, and simple to
program. If we tried to turn the cockpit
in any direction, like Elite, we'd be faced
with lots of extra complications, which

gl s i e

180 S108 set horizontal flight flag

B ol ae i

200 if jright then td move rel

0,100,0,0:S10E=1

210 if jleft then td nove rel 0,-

100,0,0:510E=1

215 ren WO cyeles LA fron 0 to 65535

220 if jup then LA=(LA8243) wad 65535

A L £
0 CS=inkeys:S=scancode:ren read keyboard

(821 g S0 0 then

SPEED=SPEED-4

then SPEED=0

pitne g
L U

EED=

e key:ren i existing keppresses

310 ren nove ship forvard

320 i SIDE=D then td forvard 0,SPEED

330 td angle 0,L4,0,0:ren handle dive

340 ren sound effects

used

Cockpit

_l_

Status Display

Figure i - the movable viewpoint
would dramatically slow down our

game.
@ Next month, we'll be taking our new
ship, and adding in the laser and the
targeting systems. See you then!

350 voluse SPEED/3:if SPEEDS then noise
t)

360 td redraw logie:
370 ren display cockpit on top of 30
SGE b 0 DRI (oot

0
e polynark 160,70:box 0,141 to 319,199
400 locate 1,18zprint "Speedsiif SPEEDD
then ink S:bar 64,14t to SPEED46H, 152
410 Locate 1,20:print "Angle

“LA182: Locate 1,22:print "Ship
coordinates:
U DR e e conl s

430 screen svapivait vbliren flick
display onto screen
460 goto 160

ned the
by STOS 3D. The size of this area can be
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Il TUTORIAL

Made Easy

Now Stephen Hill adds a laser and targeting
system to our rapidly developing STOS game

€'ll start off with a simple

scanner routine. Its jol

will be fo take each object

in our game-world, and
plot its position on a neat little radar
screen.

Our first objective will be o find the
latest positions of all the nearby objects
in our game. This can be accomplished
with three TD POSITION functions:

x=T0 POSITION X(object number) Reads
the X co-ordinate of an object.

y=T0 POSITION Y(object nuber) Gets
the Y co-ordinate of our object.

2=T0 POSITION Z(object number) Returns
its 1 co-ordinate.

Once we've found the physical
co-ordinates of these objects, we'll
need fo work out their actual distances
from our spaceship. We can do this by
converting all our co-ordinate values
into their equivalent local versions.

STOS 3D supplies us with a direct
way of converting any group of world
co-ordinates directly into their local
equivalents

Lx=TD VIEW X(object number,ux,wy,vz)

This takes a location in the 3D game
world with co-ordinates wx,wy,wz, and
returns the local X co-ordinate of this
point as seen from our chosen object.

Ly=Tb VIEW Y(object number,ux,uy,vz)
Gets the local Y coordinate. That's the
verfical distance from our object fo the
point at wx,wy,wz:

L2=T0 VIEN Z(object nuaber,ux,uy,vz)
Returns the local Z co- ordmme corre-

sponding to the point wx,wy,w:
The object number can be cnyihmg

we like, but since we are normally inter-
ested in the viewpoint, it's usually set to

zero.
Each of these TD VIEW functions auto-
matically works out all three of the
required coordinate values in advance.
So affer we've entered the world co-ordi-
nates into the first funcfion, we can get
an instant read-out of the others using a
second, faster form of these commands:

Ly=TD VIEW Y(0) L2=TD VIEW 2(0)

The final stage is to reduce our
distances into a form which can be plot-
ted onto the screen. We'll therefore
divide them by an appropriate scale
value, so that they lie within the physical
boundaries of our resulting scanner
display.

Here's  line by line explanation oi
our finished roufine. Don't type i
its own though. It won't work! First, we

44D WRANGE=24000 : ren set maxinun scanning rang
450 XSCALE=NRANGE/CSIZE : rem Set X scale

460 TSCALE=(NRANGE/CSIZE)A-1 : rem Set 1 scal
470 ren Nain Scanning Loop

475 ren NOBJECTS = the number of objects in the
qane

480 for 0B=1 to NOBJECTS
490 RANGE=td range(0,08)
betueen objects 0 and 0B
500 if RANGE<=NRANGE then gosut

570 : re Call the scanning routine,
510 next 08

560 ren Scanner routine
570 M=td position x(08)
of object nusber 0B

580 YW=td position y(08)
of 08

590 2M=td position 2(0B) : rem Get 2 co-ordinat,
600 XL=td view x(0,X¥, 4,20 : rea Convert fro
WORLD to LOCAL co-ordinates

610 Yi=td view y(0)

rem Get distance

rem et X Co-ordinate

rem 6et Y co-ordinate

Listing |

define a few constants at the start of our
program:

42 renm 0BCOL = Colour of object on the

scanner

43 Din 0BCOL(2): 0BCOL(1)=1 : OBCOL(2)=2
46 NOBUECTS=2 : Ren Enter the number of
objects

47 CTX=160 @ CTY=159 @ CSIZE=40 : rem
Set centre and width of scanning window
48 THEIGHT=140 : Rem Holds the height of
the viewing window

Then, we display a rounded box at the
centre of the stafus area:

419 ren New version of the co-ordinat
display to nake roon for the scannes

420 Locate 1,21 : print "X=";td position
x(0) : locate 1,22 : print d posi-
tion y(0) : locate 1,23 ¢ print "1=";td
position 2(0)

421 ren The scanner window

425 nk 0 : bar CTX-CSIZE,CTY-=CSIZE to
CTXCSIZE, THELGHT1

430 ink 10 ¢ rbox CTX-CSIZE,CTY~CSIZE to
CTX#CSIZE, CTY#CSIZE-1 ¢ draw (TX-
CSIZE,CTY=1 to CTRACSIZE,CTY-1 ¢

Draw scanner

‘We can now set up the scanning range,
scan our surroundings, and plot the
results onto the display - see Listing .

Notice the TD RANGE command at
line 490. This returns'the straight line
distance between any two objects in
our game. If's used to limit our scanner
display fo the objects nearest our space-
ship. The format is:

r=TD RANGE(object 1,0bject 2)

In our scanner, object 1 is the view-
point, and object 2 represents our
attackers. So the final line is just:

490 RANGE=td range(0,08)

Let's start work immediately on our
laser. We can produce this roufine in
three stages, starfing with generation of
the actual laser beams. Here's how this
system will work in our game:

ZSS if fire or mouse key then BEAM=true
boo ait 5 else BEAN=false

620 2L=td view 2(0)
621 rem Scale the values to between -CSIZE and
+SIZE

630 XP=XL/XSCALE :
640 ink 0BCOL(0B) :

YP=2L/ISCALE
rem Set colour of current

object

650 ren If the objects above the ship display an
UP arrow

660 if YLO then dray XP+CTX-3,YPHCTY to
APACTX, YPHCTY-3 : draw to XPCTXH3, YPCTY
670 ren If the objects below the ship display
down arrow

680 if YL<D then draw XPCTX-3,YPHCTY t
YPACTX, YP4CTYH3 ¢ draw to XPHCTKH3, YPeCTY
690 ren If it's perfectly aligned display
horizontal Line -

700 if YL=0 then draw XP+CTX-3,YPACTY to
APHCTXE3, YPHCTY

705 ren Lines 710-820 are waiting for the
targeting systen used by the laser

830 return




BEAM is a “flag” variable that will be
used to fell the rest of our program at
the player has fired the laser. After the
laser has been discharged, we can
display it on the screen using a couple
of simple STOS Basic DRAW
commands:

466 rem Fire laser
467 if BEAN then ink 3 : draw 0,140 to
160,75 & draw 160,75 to 319,140

These commands should be executed
just after the TD REDRAW instruction,
but before the final Screen Swap. Our
laser beams will be automatically
removed after the next turn of the draw-
ing loop

Detecting a successful hit is very
easy, and can be discovered using a
littleknown STOS Basic graphics func-
tion called Point:

¢=POINT(x,y)

Point just returns the number of the
colour index x,y at the selected screen
position. We can exploit it fo load the
colour of the point immediately under
our sights:

365 TESTCOL=point(160,75)

Since STOS 3D only uses colours
from 8 to 14, we can now apply a
simple test to this value fo instantly
detect whether our attack has been
successful. See line 720 in the resulting
program

We then have to decide which object
has been hit. If our spaceship were
real, the laser beams would only meet
at a fixed point in our 3D world. So
unless the attacker was at precisely the
right range, it could fly through our
laser barrage with impunity. You can
see the effect above.

In an actual game however, it's far
more natural to ignore the range
completely, and assume that any object
that enters our sights will be fair game.
The basic idea is to examine all our
objects in turn, and subject them to a
number of tests to see if they're directly
in front of our sights.

We can begin by checking fo see
whether the object can actually be seen
from the present position. If not, we can
reject it immediately as a potential
farget:

Three TD functions
retum co-ordinates
forx,y andz

Too Near

Laser beams meeting at a polnt

v=TD VISIBLE(object number)

D VISIBLE checks the status of our
object on the screen, and returns a
value of -1 (True) if it's visible, or O
(False) if it's not displayed.

Once we've discovered that our
object is visible, we can calculate its
physical position on the screen using the
D SCREEN functions:

sx=T0 SCREEN X(wx,uy,vz) sy=TD SCREEN
Ylux,uy,Nz)

These return the apparent screen posi-
tion of any point in our 3D universe. If
this point lies outside the current viewing
area, TD SCREEN will return a value
of -1 instead.

As with TD VIEW, we can omit the
world co-ordinates completely after
we've entered them into the initial TD
SCREEN X command, for example:

SK=TD SCREEN X(wx,wy,wz2) : SY=TD SCREEN
(o

The required object co-ordinates can
be taken directly from our existing scan-
ning routine. They're available from the
variables XW, YW and ZW:

710 rem Check if Laser has hit a ship
720 if BEAM=false or TESTCOL<=7 or td
visible(0B)=0 then return : rem NO

730 rem YES

740 ren get the screen co-ordinates of
the centre of our object

750 SX=td screen x(tW,YW,28) : SY=td
screen y(0)

760 if SX<0 or $Y<O then return : rem If
the object is out of range, return

After line 750, SX,SY contain the screen
coordinates of the centre of our current
object. We now can use these co-ordi-
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nates to see whether this object is
within our sights. We start off by work-
ing out the distance from the centre of
the ship to the centre of our crosshairs:

770 DX=SK-160 3 DY=SY-T5 : ren Find the
gap betueen the object and the sights
780 D=sqr(DEA24DYA2) : rem work out
straight Line distance using trigonone-
try

Variable D now holds the distance
from the sight to the centre of our
object. This distance can be subse-
quently manipulated fo check whether
our sights lie within the visible bound-
aries of the object on the screen

Since the appearance of our object
varies dramatically depending on our
current viewpoint, we can't perform this
test directly. It's far easier fo wrap our
object in an invisible sphere, centred at
its present co-ordinates, and use that
instead.

The object modeller calls this region
a “circumsphere”. Iis radius is set to the
minimum size required fo enclose the
object completely. We can find its
dimensions by simply loading our
object into the OM, and selecting the
“2" icon:

45 din CIRCUN(2): CIRCUN(1)=750 :
CIRCUN(2)=300

Circum is defined at the start of our
program, and holds the initial sizes of
the spherical test zone for each object
in our game. Here's how we calucate
the size of this zone:

790 gosub

850 : rem Find out apparent size of
abject and place it in R

800 ren If the Distance is Less than RAD
and there's no nearer object

810 ren that already satisfies the test
conditions, then current OBJECT=TARGET
820 if D<=RD and (RANGESLRANGE or
LD>LRAD) then TARGET=08 : LRANGE=RANGE
L0=D ¢ LRAD=LD

830 return

840 rem Find the visible radius of th
object on the screen

850 XR=td world x(0,XL-CIRCUNCOB), YL, 2L
860 rem Get the co-ords of the poin
CIRCUN(0B) units to the Left of the
object

870 YR=td world y(0) : ZR=td world 2(0)
880 HEX=td screen x(XR,YR,ZR) & ren Find
X co-ordinate of this point on the
screen

890 R=abs(SX-TK) : rem Work out a
approxinate radius

900 f TX<O then RD=CIRCUN(0B)

905 rem Arc SX,SY,R0,0,3600 : re
(renove first rem to see the test zone|
910 return

Finally, we can display the chosen
target from within our program

520 ink 2

530 if BEAN and TARGET then Locate 26,20
rint "You hit ";TARGET;" *; : bell
wait 5

540 screen swap ¢ wait vbl : rem flic
display onto screen

550 goto 160
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elcome to the fifth and

penultimate instalment of

my STOS 3D programming

series. This month, we'll be
developing a series of routines fo flip
our attackers through complex 3D
manoeuvres.

Before we get too involved, it's worth
doing a litle careful groundwork. Our
opponents can be divided up into
several distinct classes.

Missiles will fire in a straight line in
the direction we are currently facing.
They'll continue until they either hit an
object, or move out of range.

Guided missiles will track a selected
target object through our 3D universe-
and there'll also be realistic spaceships.

These will be piloted by an imaginary
crew, with imaginary personalities, but
with a very real killer instinct.

Each of these objects will need to be
treated quite differently in our game. So
we'll have to generate a separate
program module for each possibility.

The best way of achieving this is to
provide a general purpose combat
routine, which can call up the appropri-
afe strategy automatically.

Each strategy will be represented by
a single number inside our ST, which
will then be used by the combat module
to select the required routine. Here's
how this would look inside our Basic
program:

ren Main cosbat module
On TACTICS Gosub
attack, defend,follow...
Return

Where TACTICS holds the number of
the strategy we've selected for the
current object, and attack, defend and
follow are assumed to be the line
numbers of our individual combat
routines.

In a real game, we'd hold the tactics
data in an array:

vin
TACTICS (nuaber_of_objects,no_of_itens)
0n TACTICS (object_nusber, 0) Gosub
attack,defend, follow. ..

TACTICS(object_number,0) would now
contain the strategy for each object in
our game. The extra dimension would
provide room for additional information
as appropriate. A guided missile, for
example, might have the object number
of its intended target loaded into
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lllegal
aliens

To achieve convincing enemy movement requires
some judicious planning. Stephen Hill continues

our game by doing just that...

TACTICS(object_number, 1), and its
speed in TACTICS(object_number,2).

The great thing about this approach
is that it's totally general. So once
we've got it up and running, there’s
nothing stopping us from developing
new aftack formations, and new ship
types at will.

Now that we've sketched out the
basic technique, we can start to exam-
ine how it might be performed in STOS
3

D.

STOS 3D contains a range of builtin
facilities that make it really easy to
generate terrific attack sequences for
our games. The key, is fo use a decep-
tively simple command called TD FACE.

TD FACE takes an object and turns it
to face a selected point in our 3D game
world, so

T0 FACE object1,object?

turns object 1 so that it faces object2.

On the face of it, TD FACE doesn't
sound so hot. But when it's used with TD
FORWARD it allows us fo create a
mouth-watering range of effects.

Let’s have an immediate bash at
producing those guided missiles |
mentioned a few moments ago.

The first job would be to select our
target object using a variation of our
previous largeting system. We could
then move the missiles with the follow-
ing commands:

Td Face MISSILE,TARGET : Rem Turn
missile towards target

0 Forward MISSILE,50 : Rem Move it 50
units forwards

These lines would be called up as part
of scanning routine using the informa-
tion we've previously placed in the
TACTICS array. Every time they were
performed, TD FACE would turn the
missile towards the target’s new posi-
tion, and TD FORWARD would move it
50 unis closer.

The target could now dodge and dive
as much as it liked. The missile would
follow it relentlessly.

So far, TD FACE has shown its worth

in the creation of simple missiles. But
spaceships need fo be moved through
much more complicated manoeuvres.
For these, we'll use a second, more
advanced version of the command.

0 FACE object,ux,uy,uz

turns our object so that it faces the point
with world co-ordinates wx,wy,wz. As it
stands, it's not too impressive, as world
co-ordinates aren’t all that useful
However, with the help of the TD
WORLD functions, we can also use
local co-ordinates, measured relative fo
any object in our game. This adds a
whole new dimension to our capabili-

ties.

Take the following simple scenario.
Our player has fired off a guided
missile at one of the aliens. And the
imaginary pilot has detected this missile
on his imaginary scanner, and has had
an imaginary heart aftack!

He’s thought carefully about the
missile, analysed its nearness fo his ship
and its explosive potential, and has
logically decided on the optimum
course of action. He's going to run
away, terribly fast!

How might we duplicate this strategy
in STOS Basic? Well, the pilot could be
simulated in a simple loop. His first
action, would be 1o turn his ship away
from the missile. This might correspond
to a point 10,000 units in front, say at
local co-ordinates (0,0,10000).

Our program could now convert
these co-ordinates into the equivalent
World versions like so:

FX=Td World X(NISSILE,0,0,10000):FY=Td
World Y(0):Fz=Td World Z(0)

Variables FX,FY,FZ would then hold the
world coordinates of the point 10,000
units in front of the missile. So the ship
could be immediately turned towards
this position using TD FACE.

Td Face ALIEN,FX,FY,FL

Once the pilot had got the ship pointing
towards safety, he'd step on the gas



pedal, and start accelerating.

Td Forward ALIEN,150

These commands would be repeated
until either the alien or the missile was
destroyed.

In a real game, the situation would
obviously be more complicated, as the
attacker would be continually changing
course to evade the missile. We could
simulate these manoeuvres by adding
an exira random element fo this roufine.
Instead of pointing the alien directly in
front of the missile, we'd shift the aim
horizontally or vertically

H0FF=Rnd(10000)-5000: Ren Point alie
Left/night by randon amount
YOFF=Rnd(10000)-5000: Rea Point alien
up/doun

207£=10000: Rea Point the alien 10,000
units forwards

FX=Td Wonld
X(HISSILE, YOFF, YOFF , 20FF):FY=Td Worl
¥(0):F2=Td World 2(0) Td Face
ALIEN, X, FY, FL

The pilot would now seem fo turn away
from the ship in a random direction, just
like a human player.

We'll now progress to the original
point of this article, and start work on
creating a realistic attack manoeuvre for
our aliens.

First though, we'll need to solve a
rather thorny problem. The Object
Modeller automatically saves all our
objects just as they appear on the
screen. Normally, that's fine, but sad to
report, our game ship is currently facing
the wrong way.

This will make our attack patterns
look very silly indeed, as our dliens will
now appear fo be moving backwards
towards the player’s ship!

There are several options:

1 Load the game ship into OM and turn
it so that it's pointing away from the
screen. The file you'll need is
GAME_SHI, and it can be found in the
DEMOS/OBJECTS directory. Save it
onto a fresh copy of the STOS 3D
INSTALLER disk and you'll be ready to
go

2 Cheat shamelessly! Replace the game
ship with an object such as ROCKET
which is already facing in the correct
direction!

3 Control the objects manually. As I'll
be showing you next month, it's possi-
ble to override the existing direction
seffings, and turn our objects by hand.

We'll now simulate a simple dive
bomber. The movement will be divided
up into four phases.

The attacker will be initially posi-
tioned at point A, just in front of the
player's ship. He'll then turn to face B,
and dive directly towards us, firing
continually. As he passes below our
ship, he'll set course for C, and move
away until he reaches a safe distance
behind our player.

He'll now repeat the original attack
patter in reverse. The run will originate
at C, immediately behind the ship. The
alien will then duck towards our player
in a sneak attack, turning to his starfing
position at B.

Since we'll be generating these
effects using TD FACE, all movements
will be relative to the player’s ship. So
as the player moves through space, the
attacker will automatically change direc-
tion fo keep in step.

This will have a massive affect on the
final flight pattern, which may look very
different from our simple diagrams.

We'll now have a detailed look at
how these phases might be imple-
mented within our game.

Phase=0

The attacker is moving from B to A
When he gets there, the run will
commence, and he will steer fo a posi-
tion just below the player's ship.

1310 if PHSE=0 and RANGE>15000 then
YOFF=-2000 : 20FF=0 : PHSE=1

The variables XOFF, YOFF, and ZOFF
hold the distances from the farget posi-
tion fo the player’s spaceship, measured
along the local axes X,Y,Z. RANGE
contains the straight-line distance
between the attacker and the ship.

It's generated automatically as part of
our original scanning procedure. Note
that if we initially place the ship 16,000
units ahead of the player, line 1310
will be triggered immediately at the
start of our program. So the atftack run
will commence directly from phase 1.

Phase=1

Our enemy is now moving quickly
towards the player. When he's at the

Next month we'll
slot all the
pieces together
to finish our
game

—Tutorial S

midpoint, he'll turn o a point far behind
our ship

1320 if (VI$=0 and RANGE<2000) and
PHSE=1 then YOFF=0 : Z0FF=-20000 :
PHSE=2

VIS is a variable holding the results of
our previous TD VISIBLE call. It would
be set from the scanner using a line
such as

715 VIS=Td Visible(08)
Phase=2

This signals the retreat. The atfacker
is currently proceeding fowards point C.
He'll change course when he reaches a
safe distance from the player.

1330 if PHSE=2 and RANGE>15000 then
YOFF=-2000 : Z0FF=0 : PHSE=3

Phase=3

Qur attacker has now turned around,
and is heading back towards the
midpoint ot C. Once he's there, he'll
head towards his initial starting
position.

He'll now repeat the manoeuvre from
phase 0.

1340 if (VI$=0 and RANGE<2000) and
PHSE=3 then YOFF=0 : Z0FF=20000 :
PHSE=0

After lines 1300-1340 have selected
the direction, we can turn the attacker
like so.

1345 Rem turn attacker to selected

point
1350 VX=td world x(0,K0FF, YOFF, 10FF)
V¥=td vorld y(0) : V2=td orld 2(0)
1360 td face 08,UX,VY, VL

1365 ren ove foruard

1370 td forvard 08,200

And here's the finished routine:

1298 ren Siaple version of suoop

1300 locate 26,22 ¢ print “Phase"; PHSE
1305 ren Hove touards the player &
start

1310 11 PHSE= n and RAMGE>15000 then
YOFF=-2000 : 20FF=
1315 ren Turn n
1320 11 G150 and RAGE200D) and
then YOFF=0 : 20FF=-20000 :

1325 ren If we are at the far end of
the dive (€) then turn touards the ship
1330 11 PHSE=2 and RANGE15000 then
YOFF=-2000 ¢ 0FF=D : PHSES3
1335 rea turn at sidpoint B fron behind
1340 §f (VIS=0 and RANGE<2000) and
PHSE=3 then YOFF=0 : 20FF=20000 :

£:0

1345 rem turn attacker to selected

poin
1350 VX=td world x(0,XOFF,YOFF,Z0FF) :
VY=td world y(0) ¢ VZ=td world 2(0)
1360 td face 08,VX,VY,V2

1365 ren aove forward

1370 td forward 08,200

1380 return
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adly, this is the final instalment

of the present series. All that's

remaining is to add a few
simple routines to control the laser,
power up the shields, and arm the
attackers.

But first, we'll round off the section on
attack patterns from last month. As
you'll recall, we exploited the TD FACE
command to target our objects towards
the players spaceship.

Unfortunately, TD FACE wasn't
compatible with our original
GAME_SHIP, because it made danger-
ous assumptions about the way our
objects had been stored on the disk. So
we were limited to boring objects such
as ROCKET or DICE, which had been
saved in just the right orientation.

In order to sidestep this restriction,
we'll have to forget about TD FACE
completely, and control the flight
pattern directly from our program.

Our new routine should perform the
following tasks. First, it will have to find
the angles from the source object to the
destination point. Then, it can then use
these angles to turn the source object
towards our intended farget.

We'll can accomplish this procedure
using a combination of the TD BEAR-
ING and TD ANGLE commands.

TD BEARING takes an object and
calculates the bearings and range from
the selected target area. The bearing is
supplied as two angles. Angle A holds
the vertical elevation, and Angle B
returns the horizontal swivel.

We can think of the source object as
the barrel of a gun. This can be aimed
either horizontally (left to right), or verti-
cally (up and down). You can see the
idea from Figures 1a and 1b.

TD BEARING can be called up in a
variety of ways. The simplest version is:

BA=TD BEARING A(object,target) : Rem
Gets the vertical elevation.
BB=TD BEARING B(object,target) : Rem
Gets the horizontal rotation.
BR=TD BEARING R(object,target) : Rem
Returns the range, just like TD RANGE

These functions provide the bearings
between any two objects in our game.
It's also possible to get the bearings
from an specific point in the 3D
universe, using a second, more
advanced version, of these commands:

BA=TD BEARING ACobject,wx,wy,wz)
BB=TD BEARING B(object,wx,wy,uz)
BR=TD BEARING R{object,wx,wy,wz)
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the aliens

In the final part of his STOS 3D tutorial,
Stephen Hill shows you how to shoot and be
shot at.. and gives you a shield for your safety!

WX, Wy, wz now represent the world co-
ordinates of the selected target.

Each TD BEARING function automati-
cally calculates all three values in
advance. So after we've chosen the
initial target area, we can read out the
other bearings directly:

BA=TD BEARING A(object,target)
BB=TD BEARING B(0)
BR=TD BEARING R(0)

Once we've found the direction, we
can then turn our attacker using the TD
ANGLE command.

Here’s how this might look from our
Basic program:

2000 BA=Td Bearing
A(MISSILE,TARGET):Rem MISSILE and
TARGET are object numbers

2010 BB=Td Bearing B(0):Rem using the
fast form of the instruction

2020 Td Angle MISSILE,BA,BB,0:Rem Turn
the missile to the new orientation
2030 Td Forward MISSILE,100

TD ANGLE should already be pretty
familiar, as we've used extensively it in
our previous examples. lts action is to
rotate an object through the selected
angle.

Used together, TD BEARING and TD
ANGLE have exactly the same effect as
a single TD FACE command. So they
can be substituted straight into our
existing attack sequences without any
fuss.

What's more, since we've taken
control over the current movement direc-
tion, it's now trivial job to fix up our
aiming system so that it's compatible
with our original GAME_SHIP.

All we have to do is flip our objects
by 180 degrees before they are
displayed and return them to their origi-
nal headings after the final TD
REDRAW command.

We can reverse our obijects with:

td angle 0B,TA+180%182,18,0

Where TA and TB hold the new head-
ing we've chosen for our attacker.

Now that the attacker is facing in the
correct direction, we can propel it

towards our target using TD
FORWARD. But as it's been flipped
around, we’ll have to reverse the
distance value like so:

Td Forward MISSILE,-100: rem Moves the
object BACKWARDS!

If we left the system as it stood, we'd
get into real trouble the next time we
took our bearings, as the TD BEARING
command would read all our values
from the newly reversed object. So it's a
good idea to turn the object back to its
original heading at the start of the loop.

Td Angle 08,T4,T8,0

Here’s an example of this system for
you to play around with. It's adapted
from last month’s example.

1371 Rem Turn 0B so that it's facing
its original heading.

1372 Rem I'm afraid I missed it from
last months example!

1373 1d Angle 0B,TA,TB,0

1374 TA=td bearing a(0B,VX,VY,VZ) :
TB=td bearing b(0):Rem Get the new
bearing

1375 Rem Turn the attacker so that
it's facing AWAY from the player
1376 td angle 0B,TA+32767,7B,0 :Rem
32767=180 degrees in Voodoo Rotation
units

1377 td forward 0B,-200 : Rem Move the
attacker BACKWARDS!

This listing is slightly different from the
original demo, as I'd forgotten to
include the vital TD ANGLE command
at line 1373. Whoops!

Well, that's the attack patterns taken
care of. Let's return to our program, and
quickly develop it into the finished
game.

We'll begin with the shields. Each
object will be surrounded by an imagi-
nary force-field, which will provide
limited protection from enemy laser fire.

After a few shots, the shields will be
worn down to nothing, leaving our
object completely vulnerable. So the
next successful hit will destroy it utterly!

First, we'll define a few arrays to
hold the required shield values:



56 dim
SHIELDS(NOBJECTS) ,MXSHIELDS(NOBJECTS),
TSHIELDS(NTYPES)

The SHIELDS array will hold the number
of hits remaining to our shields. If it gets
below zero, the object will be
destroyed.

MXSHIELDS will contain the maxi-
mum shield strength of our current
object. This will be used as part of the
regeneration routine I'll be showing you
later.

TSHIELDS will store the maximum
shield strength of each TYPE of object in
our game.

WEe'll handle the shields by redefin-
ing our original firing system:

530 1f BEAM and TARGET then Gosub 1500

This calls up a brand new subroutine at
1500. lIts job will be to deal with an
attack, and take the appropriate action.

1500 SHIELDS(TARGET)=SHIELDS(TARGET)-1
1510 boom 1514 rem Check for a kill
1515 if SHIELDS(TARGET)>=0 then return
1520 inc HITS : rem increase score!
1522 rem If the object is a gravitic
mine, it will explode violently!

1523 rem see lines 1560-1570

1525 if TACTICS(TARGET,0)=PROX then
gosub 1560 else locate 26,23 : print
"Target gone!"

1530 play 40,0

1535 screen swap : wait vbl : wait 50
: rem Display messages

1536 rem DESTROY attacker, and gener-
ate a new one

1540 td kill TARGET

1541 rem Randomly choose a new ship
type and move it into position

1542 rem Ensure that there's a maximum
of one mine per wave

1543 if OBTYPE(3-0B)=1 then
OTYPE=rnd(NTYPES-1)+1 else OTYPE=1
1545 DI1ST=22000 : REP=TARGET : gosub
1800

1550 return

Lines 1541-1545 replace the defeated
opponent, and execute a new routine at
1800 to position it in our 3D game
world.

The TD KILL command removes our
target object completely from the game.
But it leaves the definition in memory,
ready and waiting for the next attack
run. Just to be on the safe side, we'll
rewrite our original scanning routine
like so:

480 for 0B=1 to NOBJECTS

481 rem Stops the scanner displaying a
DEAD object

485 if SHIELDS(0B)<0 then goto 510 :
rem NEW

486 VIS=td visible(0B) : rem NEW!
490 RANGE=td range(0,0B) : rem Get
distance between objects 0 and 0B
500 if RANGE<=MRANGE then gosub 570
501 rem NEW! Moved from 716 so that
the movement routine is called

502 rem even if an object is out of
range.

505 gosub 1000 : rem Jump to combat
routine :

510 next 0B

We can now call up the shield regener-
ator | promised you earlier.

380 if timer>250 then gosub 1600 :
timer=0

TIMER is a STOS Basic function that
increases by one every 1/50 of a
second. The routine at 1,600 will there-
fore be executed at regular five-second
intervals.

1590 rem Replenish shields

1600 for 08=0 to NOBJECTS

1610 if SHIELDS(OS)<MXSHIELDS(0S) and
SHIELDS(08)>=0 then inc SHIELDS(0S)
1620 next 0S

1630 return

While we're at it, we'll also provide a
visible read-out of the player’s shields
on the control panel.

404 locate 26,18 : print "Shields”;
405 if SHIELDS(0)>0 then ink 5 : bar
264,144 to SHIELDS(0)*5+264,150

WEe'll now add a small restriction to
our laser. This will ensure that the
player can’t kill off an attacker by
simply holding down the Fire button. In
real life, lasers get very hot after use, so
it's fair to assume that there’s an
absolute limit to the number of continu-
ous shots by the player.

We can simulate this effect by defin-
ing some new variables:

MXHEAT will hold the maximum number
of successive laser bursts.

HEAT will store the number of shots
remaining to our laser.

37 MXHEAT=7 : rem Sets the maximum
number of continuous shots

We'll then include these factors into our
original firing system with:

235 if fire and HEAT<MXHEAT then
BEAM=true:inc HEAT:wait 5 else
BEAM=false

And cool down the laser at regular
intervals using:

375 inc COOL : if COOL>7 and HEAT>O
then dec HEAT : C00L=0

Lastly, we'll display the HEAT indicator
on the screen with:

421 locate 26,19 : print "Laser "; :
rem NEW LASER read-out

422 if HEAT>0 then ink 5 : bar 264,152
to HEAT*7+264,158

The final step, is to give our aliens the
ability to fire back! A shot will be fired
if the following two conditions have
been met.

1. There’s been a reasonable delay
since the last aftack.

2. The player’s ship is directly in front of
our attacker.

The firing rate can be limited in several
ways. One obvious possibility is to use

Tutorial

a simple RND function, such as:
If Rnd(100)=RATE Then....

However, it's more fun to adjust the
firing rate depending on the range.
This will require us to generate a fancy
decision value such as:

ACC=(RANGE/5000)+7
If rnd(ACC)<=THRESHOLD Then ...

ACC varies between 7 and 11. It's
used with the RND function to control
the probability of a shot being fired.

The THRESHOLD can be anything
you wish. The higher the value, the
more likely the attack will be launched.
In my example, I've set it to two, so the
odds of an attack will vary between
3/7 and 3/11.

Note that there’s absolutely nothing
special about the ACC or THRESHOLD
values used in this example. They were
chosen purely by experimentation, and
can be adjusted to produce your own
individual firing patterns as required.

We'll now have a bash at checking
whether the player is actually in front
of our attacker. This can be tested with
the TD VIEW function, which converts a
series of world co-ordinates into the
equivalent local versions.

We'll use it calculate the local Z co-
ordinate of our ship as seen from the
attacker. If it's greater than zero, we'll
immediately know that the player is in
under the enemies sights. So the attack
can commence!

Here's the full routine::

1601 rem NEW fire control!

1402 rem FIRE off a laser if the
conditions are met

1403 ACC=(RANGE/5000)+7:INFRONT=td
view 2(0B,SHIPX,SHIPY,SHIPZ)

1404 if rnd(ACC)<=2 and INFRONT>0 then
gosub 1700

Once we've fired off a shot, we'll natu-
rally want to check whether it's hit our
ship. We'll link this to the RANGE by
adapting the previous firing routine like
so:

1700 shoot

1710 ACC=(RANGE/1000)+1: rem ACC
varies between 1 and 25

1716 rem SCOL flashes the screen to a
new colour

1717 rem The chances of a hit vary
from 100% to about 127 depending on
range

1720 if rnd(ACC)<=2 then SCOL=15 :
SHIELDS(0)=SHIELDS(0)-1

1730 return

And that’s it! You can find the
completed game on next month’s
CoverDisk. | appreciate that it's not
exactly up to Elite standards, but then
again, it's only a tiny fraction of the
sizel

If you're prepared to add in your
own attack patterns and ship types you
should be able to generate some
amazing games with this system. Best
of luck!
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This month we have a double
STOS giveaway with the
complete versions of STOS and
STOS Compiler Interpreter that
will allow you to create
stunning arcade games, demos
and even serious applications

STOS Compiler

The complete and unrestricted STOS compiler that
transforms your STOS Basic programs into pure,
blindingly fast machine code

Programmed by: Francois Lionet
ires STOS
Filenames: X COMPIL.TOS -
Self-extracting archive

There can’t be many ST users who have not
heard of STOS. Being a Basiclike program-
ming language, it provides the user with all
the commands required to enable quality
arcade games fo be written without the need
for experience in the intricacies of assembly
language.

However, STOS is an interprefed language
and therefore suffers from a cerfain lack of
speed in performance. This is because each
command in your program has to be
converted into code which the computer under-
stands every time it is encountered.

A good analogy is fo think of your basic
program as a page of fext written in French
and being read by a person with no knowk-
edge of the French language whatsoever. The
person can interpret each word as it is
encountered, using a French dictionary, or,
the entire document can be translated into
English by someone who can speak French.

Of course the latter method is more efficient
and preferable as, once translated into
English, it can be immediately read without

any intermediate interpretations whatsoever.
Essentially, the STOS Compiler is the transla-
tor, turning the basic program into pure
machine code ready fo run. This results in a
vast increase in speed due to the omission of
the interpretation process.

Once installed, the compiler is accessible
from within the STOS editor and is also
extremely easy to use with the main features of
the compiler being controlled through a collec-
tion of five buttons. It is possible to compile
programs fo or from memory or disk and an
options menu allows you fo configure the way
the compiler behaves.

For a quick guide fo geffing the compiler up
and running, turn to page 16 which defails the
installation procedure and runs through an
example compilation procedure.

Single-sided service

Single-sided drive users wanting the
contents on this month’s disk on single-

sided disks should send their original
CoverDisk and a cheque for £1.50 -
payable to Atari ST User - to SSD Service,
Atari ST User, Europa House, Adlington
Park, Macclesfield SK10 4NP.

Tum your STOS
basic games into
very fast machine
code using the
STOS Compiler,
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STOS - The Games Creator

Yes, that’s right, we are giving you the fully working and
latest version of the STOS interpreter to complement
the compiler! Aren’t we generous to a fault?

Programmed by: Francois Lionet
& Constantin Sctiropolous
Configuration: All STs (except TOS
v2.05/B) - all resolutions
Filenames: X STOS1.TOS, X STOS2.TOS,
X STOS3.TOS - Self-extracting archives

Together with the compiler, the STOS inter-
preter will allow you to easily create some
pretty fast games and programs to compete
with many commercial titles on the market.

Just take a look through much of the PD soft-
ware available and you'll find that a large
proportion is written in STOS, proving just how
powerful and popular this programming
language actually is

Although there is a comprehensive list of
commands (over 340) that make creating
games easy, such as those for manipulating

The STOS editor s where you enter your program
code for the next blockbuster game

STOS Basic sprite commands

Take a look at the comprehensive range of sprite
commands available which make
manipulating sprites a real breeze

At the press of a couple of keys, you can bring up
the sprite editor to create the sprites for your game

sprites, graphic screens, animation and much
more. STOS also provides commands which
make creating drop down menus, file selectors
and windows extremely easy, enabling more
serious applications such as wordprocessors or
spreadsheets o be developed.

The three archived STOS files on our
CoverDisk need to be copied to their own blank
disk. X_STOS1.TOS contains the main STOS
interpreter files and is auto-booting (label this
disk STOS Interpreter), X_STOS2.TOS contains
STOS accessories which can be loaded along
with STOS and which provide useful features
(label this disk STOS Accessories).

The last disk contains example games written
with STOS (label this disk
STOS Games).

The accessories make
program development
much easier and include
such utilities as a sprite
definer, map editor,
music editor, character

editor, icon editor and

others (including the

compiler]. These acces-

sories are available from
within the STOS editor

(subject to available

memory) and are avail-
able by pressing the Help
key

Y-
Of particular interest

to game designers are
the sprite and ma
editors. These two ufilifies

__ allow you fo create, edit

and save sprites and

graphic blocks. Sprites

are generally the things

you see moving on the

screen, such as a space-

ship controlled by the
player and even the

bullets which are fired.

The map editor allows
you to create “building

blocks” which you can

create a scrolling terrain

or backdrop fo your

SPRITE Draw a sprite
\OVE Start/stop

MOVE X Move sprites left and right using interrupts

MOVE Y Move sprites up and down using interrupts

ANIM Animate a sprite

PUT SPRITE Copy a sprite to the screen

GET SPRITE Make a rectangular section of the screen info

a sprite
UPDATE Update sprites
AUTOBACK Switch off link between sprite background
and real screen L

X SPRITE Get X coordinate of sprite
__Y SPRITE Get Y coordinate of sprite

MOVON Check if sprite is currently in motfion

COLLIDE Test for sprite collisions

LIMIT SPRITE Limit sprite to a part of the screen

ZONE Test if sprite enters a specified rectangular

S s secfion of the screen

SET ZONE Define up to 128 zones
_RESETZONE | _ Clear currently specified zones

REDRAW Redraw a sprite e
_PRIORTY | Change sprite priority

DETECT Detect pixel under sprite i

SYNCHRO Synchronise sprite with scrolling background

game which the sprites
move over.
Because these utilities

are available from within the STOS editor, you
can be writing a piece of code that controls a
sprites movement, then switch to the sprite
editor to actually draw the sprite which the
code will manipulate, then, after saving the
sprite, flick back to the editor to finish of the
code or fest it.

This level of integration means that develop-
ment of a game is both quick and efficient and
is a major reason behind the success of the
STOS language.

Once you have copied each of the three files
to a blank formatted disk, execute each one in
order to extract them. As each archived
program finishes extracting, be sure to delete
the archived file from the blank disk as it is
now obsolete and is just wasting space.

With all files successfully exiracted, turn to
page 16 for details on how to install the STOS
compiler into the STOS interpreter

Using the map editor, you can create
detailed backdrops for a platform game
or a vast terain for a role playing game

Problems with
your CoverDisk?
With thousands of disks being duplicated
each month, a few will inevitably be faulty.

Fortunately, we can help you. Send the faulty
disk to:
PC Wise, Dowlais Top Park, Dowlais,
Merthyr CF48 2YY

A replacement will be sent free of charge but
please allow 28 days for delivery.

CoverDisk Hotline

Hotline number: 0625 859766, 2pm to 5pm
every Wednesday.

If you have any other problems with the
CoverDisk, our technical editor, Darren
Evans, will be available on the Atari ST User
CoverDisk Hofline. Help is only available
within the fimes specified, and no advice will
be available outside these hours.

Atari 5T User Septomber 1993 [T
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Pools
redictor v4.11

0dds against you winning millions on the pools?
Then lower them and improve your chances with
this excellent pools prediction program

Programmed by: Brian Campbell
of Bay Computers
Configuration: All STs - medium
or high resolution
Filenames: X POOLS.TOS -
Self-extracting archive

We all dream of winning the jackpot on the
pools, but the plain fact is that the odds of actu-
ally winning the damn thing are stacked
against us.

Although using this program will not guaran-
tee a win, it will certainly lower the odds a litfle
and improve your chances of success

Some of you may remember that this great
program appeared on a previous Atari ST User
CoverDisk (October ‘92) in demo form. The
author was so impressed with the response
from readers wanting to register that he has
decided to allow the complete version to be
given exclusively o our readers.

The Pools program is licensed shareware
which means it is only available from autho-
rised distributors, and fo receive the manual
and annual updates, you can register for a
mere £15.

Many great programs are available as
shareware and fo ensure continued release and
development of such programs, you should
send the registration fee. This also ensures you
get updates of the program.

This new version has been improved and is
much simpler to use than earlier versions
Added features include the ability to configure
the program to accommodate almost any
league in the world with litle effort.

It can now accommodate the additional
Scottish division commencing 1994/5; any
results entered can be transferred fo the Dr Fox
Football Annual program (if present); an addi-
tional 390 teams have been added fo the team
database; the results database now contains
over 35,000 results; and an automatic success
rate and monitor facility on all predictions is
available.

Also included is a demo of the Dr Fox
Football Annual, a powerful statistical analysis
program which can be used to analyse teams,

FOOTBALL
EXCLUSIVE!

Included with the Pools Predictor and
the Dr Fox program are the up-to-
the-minute league fixtures for this
season, so you won’t have to enter
the information yourself.
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The ability to execute the Dr Fox Football

Wrsim 41

Annual from within Pools Predictor makes
for an extremely powerful combination

Pools memory
requlrements

fixtures and divisions with the option of creat-
ing graphs and printing the

Using the
CoverDisk

Write-profect your CoverDisk now buidi-m‘m- writ-

order fo fill the disk with as many programs as
mnhlm Bl e e

e e o o e i st
Archived files are

el o e cpied o 0
blnk di Following are @ sures f sepby-siop sk
tions for using the CoverDisk.

Imporfant: Make a backup of your original CoverDisk
‘and put it in o safe place.

Using archived files

ot When copying fles or diks, the S efrs o ik A
‘and disk B n its onscreen insiructions. Disk A refers

sk,
2. Copy the reqired archived e o the formatied disk.
3, the copid archived i It ill now ciomsically

e mnpm- delete the X_ filename as this is no
disk should now contain all
the files that were in the archive fle.

Normal uncompressed files
‘rOmﬂ?cwk:‘:‘Wm\d ll files in the folder
o e famatid die s

can now immediately run the program/s as s.

‘What makes the Pools Predictor and Dr Fox's
annual even more powerful is the fact that they
can be used together as an integrated package
(already set up for you on the CoverDisk) with
the ability to run the Dr Fox program from
within the Pools program (via the Utils menu)
and the ability for data to be transferred
between them

Also, the author of the Dr Fox utility has a
licence to publish the official fixtures of the
maijor divisions, meaning users have the latest
and up-to-date league data.

Leagues covered include the FA Premier
League, Football League, Scottish Football
League, GM Vauxhall League, Northern
Premier League Premier Division, Diadora
League Premier Division and the Beazer Homes
League Premier Division.

The full version of the Dr Fox Football Annual
is available for £7.99 and comes with all last
season’s results, all this season’s fixtures and all
results up to the date of dispatch. For further
details on registering for both the Pools
program and fhe Dr Fox program, refer to
POOLS.TXT and READ_ME files respectively.

I ing and dragging

ﬂles and icons

1. d;&mmﬁnm,ndmldmudbhhmi;
down on the item,

m., e “1..”"?‘::::::,::,":."::::

SRS e

Kl

Formatting a disk

1. Place the disk fo be formated in the drive.
2 Highigh the drive A con
Hove mouse poiner p 1o he FLE mens of h opof he

il

4. Abox wil Click on

5. Another box will ppsar. Ensure DOUBLE
disk is now being

SIDED is selected then click on OK. The
formatted.

Copying files to another disk

1. Seloc the fle o be copied by highlghtng it and drag-
ging it fo the disk B icon.

2. A box entilled COPY FIE(s) oppears. Click on OK and
follow instructions on the screen exchanging disks as
reques
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nce you have exiracted the

three STOS archived files, you

should have three disks
labelled STOS Interpreter, STOS
Accessories and STOS Games. If you
haven't done this yet, turn to page 12 for
instructions.

You must now copy the file
X_COMPILTOS from the CoverDisk onfo a
blank disk labelled STOS Compiler. After
you have done this, run the file
X_COMPILTOS and the compiler will be
extracted.

After the exiraction has finished, delete
the file X_COMPILTOS from the STOS
Compiler disk. You are now ready to
install the compiler onto your STOS
Interpreter disk.

Turn off your ST for approximately 30
seconds (a good habit to adopt to avoid
viruses), insert the STOS Interpreter disk
and turn the ST back on

After a short fime, you will see the STOS
loading screen. Eventually, you will be
presented with the STOS editor and the
word OK, along with a flashing cursor, will
appear indicating that STOS is ready for
your commands.

COMMAND KEYS

This is where all the acfion takes place.
You can enter your program instructions,
load, save or edit basic programs and also
call up the various accessories available,
such as the sprite designer, map editor
and, after we have finished here, the
compiler too.

Remove the Interpreter disk and insert
the Compiler disk info the drive. At the top
of the screen you can see a selection
commonly used commands with a function
key number next to them. To load a STOS
basic program, press the F4 key which
brings up a box for selecting the file you
wish fo load.

Click on the file STOSV206.BAS and
then Return. This loads the file into memory.
To verify this, fype the word LIST and press
Return. You will see that lots of commands
will scroll past (press Space to pause the
listing if you wish). This is the program

IR T2) Atori ST User Seprember 1993

This is the STOS editor where
you enter all the program code
for your blockbuster game

Access resident

accessories such

as the sprite
editor and
compiler by
pressing the
Help key

A brief guide to using this month’s
double STOS giveaway, showing you
how to inject some speed into your
STOS Basic programs

which you have just loaded. Do this now, then press the G key. Your
The actual program installs the language disk will now be updated and
compiler extension on fo your STOS  otheracces- the STOS Compiler extension installed.
Interpreter disk and also updates your  sories After the process finishes, press the
STOS version fo v2.6. Don't worry if you  available Space key to end the program and you
ready hove v2.6 - nohing dverse will  Include this il be loken back fo the edior. Press the
h 4 Undo key twice to clear th d
it M. ke
V! < Such utilities po B
Return. The program willexecuie and you  Seer clear the program in memory.

will be asked fo insert your STOS  Simbiiy game Your STOS Inferprefer language disk
Interprefer language disk into the drive.  development has now been updated (if it was a early

version) and also has the Compiler exten-
sion installed.

Accessing the Compiler from the STOS
editor is achieved through the Compiler
accessory. This, along with some others,
can be found on the STOS Compiler disk
and is called COMPILER.ACB. You
should now go back fo the ST's Deskiop
and copy the COMPILER ACB accessory
to the STOS Interpreter disk. Once done,
load up STOS Interpreter again

This time when the editor screen

pears, you should see that the list of
extensions installed includes the Compiler
extension 0o.

There are two ways o load an acces-
sory. One is fo have an accessory auto-
matically load when STOS Interpreter is
run, the other is to load a accessory from
the editor manually. The latter is
achieved through the Accload command.

Insert the STOS Accessories disk and
type DIR “A:*.ACB” and press Refurn.
This will list all accessories which by the
way are identified by the last three char-
acters ACB) on the disk. To load a



specific accessory, for instance the
SPRITE.ACB accessory, simply type
Accload “SPRITE.ACB”. If you then press
the HELP key, a box will appear and at the
botiom of the box is a list of accessories
currently loaded

As you can see, the number one slot has
the sprite accessory loaded. To execute the
accessory, simply press the appropriate
function key, in this case, F1.

To have the STOS Interpreter load up
frequently used accessories at startup, you
must run the configuration program. This
program is, spookily enough, called
CONFIG.BAS and is found on the STOS
Interpreter disk. Load this now by typing
Load “CONFIG.BAS" then typing Run and
pressing Return

Shorfly you will be see various parame-
ters, such as default resolution and default
language, which can be changed fo your
needs. For now, do nof change anything,
but simply click on the Next Page box at
the bottom right of the screen

AUTO LOADING

The next screen allows you to edit the
function activated by the function keys, and
at the bottom of the screen, a list of loaded
accessories can be seen. At the moment,
this probably only contains the sprite acces-
sory at slot number one.

To tell the editor fo load an accessory

automatically at startup, simply click on the
blank space to the right of the required
function number of your choice and then
type in the filename of the accessory
(including the ACB extender] which is to be
loaded and then press Refurn. Try this now
by entering COMPILER.ACB into slot
number two. To save any changes made,
be sure fo click on the save On Disk button,
otherwise all changes will be lost when you
reboot.
If you now redoad the STOS Interpreter,
when you are presented with the editor
screen, you will see that the editor will
automatically load the accessories you
specified in the configuration program.

We will now run through a compilation
process fo show just how simple it is to use
the STOS Compiler. What we will do is
use one of the example games on the
STOS Games disk and compile it info pure

Once installed, the STOS Compiler is
extremely easy to use and allows
compilation to either memory or disk

COVERDISK N

STOS can be configured to your own personal

with the ability to

foad frequently used accessories

Hard drive owners

For the those of you lucky enough to have
a hard drive, you can copy the contents of

the STOS Interpreter, Compiler and

Accessories onto a pari
swapping is avoided.

machine code, but first of all, we will see
how fast the game is before fo compiling
it. Insert the STOS Games disk and press
the F4 key. A file selector box will appear
showing three folders called Bullet, Orbit
and Zoltar. Click on the Bullet folder and
select BULLET.BAS, then press Return. This
will load the Bullet basic program into
memory.

When it has loaded, type Run to
execute the game. Those of you with only
512k may have fo clear any accessories
which may be loaded o avoid any out of
memory messages. To clear accessories,
type ACCNEW before you run the game.

Play the game for a while and keep in
mind the speed of animation. Now we
will compile it and see how it compares.
Press Control and the C key at the same
time o exit the game and then press the
Undo key twice fo clear the screen.

Put your STOS Interpreter disk in the
drive and load the compiler accessory by
typing Accload “COMPILER.ACB”. Now
press Help and press the appropriate
function key to execute the compiler.

ion so that disk

This map editor
accessory lets
you create
backdrop
graphics for
platform games
and even vast
landscapes for
an RPG

You will probably be asked fo insert
the STOS Compiler disk at this point. Do
so and eventually the compiler meny
screen will appear. As you can see,
there are a mere six buttons to cope
with. Under words Source and
Destination you can see two buttons.
marked Memory. These specify where
the program to be compiled is (Source)
and where it is to be compiled to
(Destination).

Click on the bution under the word
Destination and it will change fo Disk.
This means we are going to compile the
basic program and save it on fo a disk.
Next, click on the bution marked Basic
and it will change o Gem. This changes
the type of compiled file produced. A
Basic compiled file needs to be loaded
info STOS Interpreter and executed from
there, whereas a GEM-ype compiled
program s a standalone executable file.

Now click on Compile and you will be
asked to specify a filename for the
compiled program, type in BULLET.PRG
and click on Return. The compilation
process will now begin with a white
status bar indicating the progress.

FINISHING OFF

After the compilation process is
finished, the compiler prints the statistics
regarding the size of the compiled file
and the amount of time taken fo compile
it. Click the mouse button then click on
Quit fo exit.

Now type System to inform STOS
Interpreter that you want to return fo the
ST's desktop and press the Y key to
confirm. If you examine the disk in the
drive, you will see that the file
BULLET.PRG is present. This is the
compiled version of the BULLET.BAS
program file. You should now copy the
BULLET folder from the STOS Games disk
to a blank disk and then copy the
BULLET.PRG file into the BULLET folder.

To run the program, double<lick on
the BULLET.PRG file. As you can see,
there is a marked increase in speed over
the uncompiled version and the whole
compilation process is extremely easy.

To get the most out of the compiler
best fo use the manual which contains
detailed information such as optimising
the compiler to take advantage of RAM
disks, a tutorial section, information on
the compiler options available and much
more. For information on how to obtain
this manual, furn to page 18

Atari ST User Seplember 1993
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