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It had been an adventure with lot of hopes, doubts and great
moments. Maybe I'll find a way to have the picture right, to put
sprites in the maze, to have a better graphic quality and even
(why not), to put textures on the walls. But programming is
always a question of human and system time and | have other
projects for the 2600. So we’ll maybe see what the Atari Video
Computer System can still do next time.

Hope you'll like Merlin's walls,
thanks to you,

Igor.
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In the early 80’s, | was 16, and in the city | lived, there was a supermarket
where computers were switched on with a curious screen always saying
«READY». It was the time when all the industrial productors were making
their home computers. | used to go there after school. One day, a guy showed
me how to do things with some keywords. That's how | discovered the Basic
on Atari 800 XL. A year later, my parents bought it to me. | never had a week
without programming since this day.

| always thought that one of the most interesting thing to do with computers is
picture. Remembering a videogame magazine showing the screens made by
an air flight simulator for the army, | started to think about how to do «real
pictures» with my basic. (I used to say about them «real pictures» but there’s
now a word to call them: Virtual Reality). But two things were missing: | wasn't
good enough in algebra, and even if | was, the Atari basic was too slow to do
it in real time. The machine language should be the anti-slow solution, cause
guys at Lucasfilm mads it on 800 XL with excellent games like «Rescue on
Fractalus» or «The Eidolon». Some other made «Capture the flag» and «Way
out», It was ten years before Doom and on a chip more than 50 times slower
than a Intel 386. So | made a lot of other kind of programs, keeping 3D in my
mind and drawing a lot of shems in the expective to do 3D picture in real-time
someday...



. Two year ago, | met Eric Bacher who told me about the Stella VCS
emulator and the possibilities to make our own cartridges for the Atari Video
Computer System. He gave me the bases and the tools for PC to work on it
in M.L. My research in 3D were mature and | estimated that the 6507 could
give me the strenght needed for a 3D real-time algorithm. In fact, | didn’t know
if it was possible, but the challenge do do it was so exciting that | started to
work on paper.
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The algorithm |

Here is a technical presentation of the 3D algorithm on VCS. It wont explain |
everything in detail of course. | suppose that most of you are not really I
interested about how to program 3D, but here are the main lines.

We've got a maze in a 16 x 16 grid. Why 16 ?
Because 16 x 16 is 256, and 256 is the number of
combination that a byte can do. A byte is 8 bits, and
the 6507 is an 8 bits chipset. This is just an example |
to show that everything had been done with ‘

|

|

numbers from 0 to 255 for one reason: talk to the
chip in his native language as fast as possible.

We have a field of view of
60° divided in 16 parts

We are in this maze, and have a position,
rotation, and a field of view. In our case,
the field of view is made by 16°. A
complete circle in our system is made by
96° (not 360 degree nor 200 grades !).
Compared to our classic system, we have
the sensation to see with
a 60° angular optic.

Top view

For different reasons, | finally use 12 degrees instead of 16. So, let's
continue with ou 16 degrees.




So we ray-trace this 16 rays from the eye
through the space of the maze. It means
that we throw a ray from the eye of the
player in the direction of the first degree
(of the 16) and when we see a wall, we
stop and look the distance we've done.

Top view

More the distance is
long, more the wall will
be little. We do it with
the 2" ray, with the 3*
until the 16th. When it's
done, we've got the
complete picture of the
maze from the point of
view of the
eye's player. The VCS
does this computing 60
times per second.

Top view Eye view
A
D If you want to really understand how we
calculate it, you can refer to a 3D
programming book. In résumé, the
c algorithm is based on the Pythagore theory
B 2 about the triangle wich says :
AB DE
AC DC

... Wich is the only mathematic part of the algorithm, the rest is just logic.




After having developped the theoric
method to use, | started to program
itin Basic on a 800 XL. Why Basic ?

Because it's nearer to our
mathematic language than the M.L.
and then easier to talk. So | used it
to test the integrity of the algorithm.
| Wrote it on paper, keeping in back
mind the fact that it will be turned in
6507 machine language later. It took
maybe 10 months of writing and
debugging. When it finally worked, |
translated it in M.L. on paper and
tried it with PCAE on my PC
75Mhz... Another long time of
debugging. At this time, | was about
one year of work on Merlin’s Wall’s...
but the funniest part had to come:
the game.

i
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\ Principle of the ray-
traced system
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Listing in Basic printed with a 1027 Atari printer
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When | started this project, | wanted this program not to be just a 3D demo,
but a strategy or adventure game based on an original scenario. Then, what
can we do in a maze with different color walls ? Find the way out. | draw a
first maze and put some special walls in it (walls that can be pushed,
destroyed...). By placing them differently, | obtained differents levels of
difficluty. One idea is that when you did one level in a laby, it helps you for
the second one in the same laby because you learn to know the space. Then
with four different labys and four levels on each laby, we've got the complete
16 levels of Merlin’s Walls.
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There are few games using 3D visions on VCS like «Tunnel Runner» or
«Escape from the Mindscape», they are beautifull and funny, but | wanted a
game in real 3D. | mean that, when you turn right or left in theses games, you
turn directly of 90°. The 3D | dreamed of had to be like the Doom 3D (without
textures of course): totally free to move wherever you want. So | searched a
way to ask it as fast as possible to the 6507 chipset. | met a problem that
made me having to turn the picture 90°, so the player must turn his head (or
the T.V.) to be able to play. The second bad point is the low resolution due to
the time missing and to the Atari 2600 playfield system, but | realized that after

holding the joystick a minute, | completely forgot the pixels, and really had the
sensation to move in a maze.

Merlin’s Walls is an Ebivision product. All rights reserved Igor Barzilai.
www.ebivision.com



