BY ROBIN ALAN SHERER




TRICKY TUTORIAL #4
BASICS OF ANIMATION

by
Robin Sherer

HOW TO LOAD
TAPE...

Place the tape In your recorder, label side up. Make
sure the tape Is rewound, and the BASIC Cartridge is 1In
place. Also, reset the counter to zero. Push PLAY on the
recorder and type RUN"C: and press RETURN. If the program
won't start to load, try positioning forward or backward a
little. The easlest way to find the beginning Is to listen
to the "nolise" on the tape with a regular recorder. When you
find the steady tone, you have the beginning of the program.
We recommend you write down the number on your recorder's
counter as each program example starts. This will make It
easier to find each part later on.

DISK...

To load and run the disk, first turn on your disk drive.
When the busy light goes out, place the disk In the drive.
Now turn on the computer, with the BASIC Cartridge in place.
The program will load each part and run by Iitself.

Any defective tapes or disks should be returned to:

Educational Software inc.
4565 Cherryvale
Soquel, CA 95073

(408) 476-4901



LET THE ANIMATION BEGIN!

What does animation mean to you? Were you hoping that by
purchasing this program you would then be able to do
cartoons on the screen In Intricate detail...or did you
perhaps just hope to learn some basics to move a few shapes
around the screen for a game or business application you are
programming? Well, we're going to start out this lesson by
discussing what can and also cannot be done on your ATARI.

Animation requires two main qualitlies to appear nicely
on your screen. First, you must control enough points so
that something seems to be happening. Then you must move
these points around fast enough so that they appear
life-like.




Rule number one:
IT CAN'T BE DONE FROM BASIC

Wait! Don't panic and return this program to us before
you read on. We know you are not a Assembly language
programmer. Neither are we, except when necessary.

BASIC in the ATAR! is slow because It is an interpreter,
meaning that every time you tell it to go move some point
around on the screen, It has to first go and figure out
exactly how to do what you've asked. This takes so much time
that even with the machine doing hundreds of thousands of
steps per SECOND, It can only move a single point around as
fast as our first two examples. The way around this is to do
one of four things:

1) You can program in the machine's language, where It
doesn't have to interpret. This, however, would be
too difficult for the average ATARI| user.

2) You can use machine language routines bullt Into the
machine. A simple example of this Is what we are
doing In Part 2 using the PRINT command to draw
some what complicated shapes very quickly. In fact
If you look at the code for the space bug, you will
see a delay loop was put In to slow it down! Also,
although too complicated to explain in a
Introductory program like this, you can redeflne
the characters you are printing to draw almost
anything you can Imagine. The monsters In SPACE
INVADERS are redefined letters of the alphabet,
and are moved about by PRINT commands.

3) You could also go buy a larger BASIC that includes
some machine language movement routines to move your
shapes around. (Basic A+ or Microsoft Basic).

4) You can use PLAYER/MISSILE GRAPHICS like the tie
fighter program we include as an example.

ANIMATION USING THE PLOT COMMAND

If you haven't already done so, now is the time to load
in the program. Follow the instructions in the program and
use your Joystick to move a simple square around the screen.
This is similiar to the movement In games of the SURROUND
type. As you can see while you follow the program , it Is
really quite simple to move a square! We show you the code
here,so you can see the necessary steps to move the square.
Don't worry about learning It all now.



THIS IS THE CODE FOR MOVING A SQUARE:

iailide GRAPHIOCS 4@ POKE 764 , 295 KT8 0L

AeiaX 7 OUHERE IS QUER SOQINGREY @2 YIS vk JOYS
TEGK T MHOVE TT ... WHWHEKN DOME PRI WY BE W
1Lea18T WUoSTHCK C2

8L iB YWowW4 R LR DTSR e CRF R - R i R - U R -
=g O ]

18120 HTH— O3 03 — = LD — €S CLHI + (U7 4 Lido
52

18145 EF HA{Ad THEM =i

1Bid46 TF HI?9 THEM H=7%

1B147 EF Y¥4<L THEM Y=i1

L1148 ITF WIFrID THEM vw=X9

18158 COoOLOR L:PLOoT M, LF PEEK LA /643 = 295% THEMN
pTailan

Bt

The better games of this type add another player to

compete with and leave a controlled trail behind them. The
trail is kept track of by the computer. Then, when you touch
a location where the computer's "records" show a trail is,

It scores for the other player

After you have run the program through to the point
where we show you how to erase the trail, we suggest you
stop the program (press BREAK and remove your tape or disk).
You can always come back and finish it later. To continue
with disk, type RUN "D:PLOT2.DSK". For tape, use RUN"C:".
The reason for stopping now is for you to write a small
program that makes use of a square being moved using the
PLOT statement. The easiest way would be for you to look at
the listing.

HERE'S THE CODE FOR MOVING A SQUARE, BUT WITHOUT A TRAIL:

1LBS5S28 VISTICK Ca)

18525 SETCOLOR 2. ,8:C00 08/ 2

1LBsSZe IF woid THEN oYL :PLOGT K, ¥+i1
18548 IF VU133 THEM %Yoy4+i ey H, %14
15568 IF Vo1 THEW MHoH-L:PLGY H+L, ¥
LB568 IF U7 THEMNM H-HK«1 :PLO7 W41 ,9%
1LesS7S IF H{1L THEN H=1

18586 XIF H>P792 THEM H=79

1Les528e IF YJ1 THEMN Y=2i

186688 IF Y>XI9 THEM %Y=39

Las1e COLOR L:PLOEY H,¥Y:XF PEEKI{Z7642 =2%5% THEMW
LeaSZe

Lines numbered from 10520 to 10610 are the ones that
move the square around. Add to our program using your own
ideas. Also, since the code exists in the program we sent
vou, please feel free to delete the lines you don't need,
and start with them already in the computer to save time
(the Assembler cartridge could do this quickly!). Please be
sure If you save your work, It is on a separate tape or
disk.



NOTE: Even If you intend to do only non-game applications,
the learning you gain from writing a simple game will help
other attempts at animation.

Before going on, we want to point out that when using
PLOT and erasing your "trall", you have to actually PLOT the
position you are erasing with the color of the background.
This makes that position seem to disappear as you PLOT the
next position in the color of your choice.

The next thing | do to show you the BASICS OF ANIMATION
Is to draw out the famous "Tle Fighter" shape and move It
using the PLOT command.

PLEASE NOTE THAT THIS IS ONLY AN EXAMPLE AND THE SHAPE
COULD BE ANYTHING FROM A BUSINESS TO A HOME APPLICATION. IT
ALSO COULD BE MUCH LARGER THAN WE DREW. | keep our programs
simple to allow everyone to understand the PRINCIPLES
INVOLVED, but with more memory and time you can do great
things tike this:

]
w
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Here Is how to Input points to plot:

1,6|2,6/3,6/4,6/5,6{6,6/7,6|8,6

1,712,7|3,7(4,7(5,7{6,7{7,7{8,7

1,8(2,8}3,8/4,8/5,8/6,8(7,8/8,8

Figure 1.

Look at Figure 1. | drew out a shape at the upper left
corner of what Is called an X-Y coordinate system. The
upper left most point that is filled in is at x=1 and y=1.
Moving down the figure the next point is at x=1,y=2, then
x=1,y=3, etc. with the last point of OUR shape at x=5,y=5.
The computer doesn't care what order you Input points into
PLOT statements, just input them all. This means you don't
have to use the points in the same order as we did, or even
use the same points. Now, to put these into a BASIC program
we use the DATA statement (read your BASIC manuall). I+
looks as follows:

DATA 1,1,1,2,1,3,1,4,1,5
3D3'3'4'4'3l5'135D205’3' 2V

Every two numbers represent one point to plot.



Here Is the complete TIE FIGHTER code:

- . Ay : : 23

1 20 GRAPHICS 4:HM=480:¥Y¥=-26:COLOR 1:G05UB 11

éﬁ% GHSE JOYSTICK TO MOVE FIGHTER'':? “*PRESS 0
Y TO GO ON*'" _

:IB;E POKE 764, 255:5PEED=-S:5ETCOLOR 2.,0.,0:TRA

P 11820:S5=5PEED

1L183IHB VUSSTICKCA) : XF V=15 THEN 11832

11831 GOTO 118395

11832 XF PEEKI764) =255 THEN 1183e

1183IX XF CHNTR=2 THEN 126080

11834 GOTO 12008

11835 COLOR 2:G0S5UB 119236

11841 ¥Y=YHIUSAIIXNSHIVUSIIHSHIVUDSIMS - (V=L
A4S - LCUZBI XS = _

:1;42 Ho=H—(U=183 %5 — (U112 WS~ (V=PI HS+HIVZGIHS+ L
V=72 M5+ LY=FTR =S _

11926 COLOR 1:GOSUB 119380:XF PEEKI(76432 =235 TH
EM 11830 -

119380 RESTORE 11960:POKE 752.1

11949 REaAD A,.,B:XF a8 THEN 1193%7e

119568 PLOT aAa+H, B+Y:GOTO 11348 o .
11960 DATAH 1'1'1’2'1'3'1’4'1’5’2'3'3'1JJ’3f3'
4,4,2,.4,3,4,4,5,3,6,1,6,2,6,3,6,4,6,5,6,8.,8

AL1I78 RETURM

The last part of this lesson allows you to move the
cursor up to the data Iine we used for the tle fighter
shape. The program Is now stopped, walting for you to enter
new numbers Into the DATA statements. If a mistake occurs,
you can try pressing RESET and typing RUN, but If the DATA

Statements get too messed up It may be easier to reload In
the program, You probally won't have to go through this
since It is easy to change the required Ilines in the
program.

All you need to do is type in new numbers that you have
chosen, based on a drawing of YOUR shape made on standard
grid paper. Once the DATA statement looks correct, press
RETURN to enter it and then type CONT and press RETURN again
to restart the program. Also, you may use numbers bigger
than the 8,8 for your shape, but when you move it, Iif I+t
goes off screen it will bomb the program since we only
allowed In our code for the smaller shape. The more points
you use, the slower it goes. Again, feel free to copy and
modify our program or, If you Ilike, jJust slowly change a

small part of It to see how your own changes can add to i+t
or make it better!!!



ANIMATION USING THE PRINT COMMAND

We Included the "Bird at the Ocean" from the ATARI
BASIC manual as a convenience for those who never typed it
In. It demonstrates the simple use of alternating between
two shapes in a PRINT command Iin order to obtain a feeling
of motion. We will use this method now. Agaln, after
finishing this part please modify the shapes or the
background to get a feel for your own Ideas. Backgrounds are
simply created with PLOT & DRAWTO commands and the special
Graphlics Characters. We next show you animation of a single
character In the horizontal and vertical direction. They

both have simple sounds to demonstrate how easy sound Is to
add.

HERE'S THE CODE FOR THE SPACE BUG:

21319 GRAPHICS 18:7 ®6;'"NHOM LETS TRY A SPAacCE
BUG'"":FOR M=1 TO G600 :NEXT MW

21320 TRaPp 23512

2133 T VRV I KA Y=S18::POKE 752,41 :CNHNT=O

21348 POSITION X, ¥

21345 7 I POSXTION H,V¥Y+1
ZAISO ? NS IPOSITIOMN H,V¥Y+2
Z1I60 7T "M POSITION H,¥Y+3I
213760 7 **} |

21X94 SOUND 1,210,168, CNT+2
21392 FOR HW=1 TO ZO:NEHT HW:POSITION H,Y

2143
21434
231435
Z1448 SOUND 1,160,180, CNTH+A4:H=KH+2:IF HK>I7 THEN
214680

21450 GOTO 2140

21460 H-A1L:CNT=CHNT+1L:IF CNT=S5S THEN 2148@

Z2147€@ GOTO 213340

21488 SOUND 1.,6,8,0:IF COUNT=1 THEN 22566

.. IPOSITION H,vY4+2
« ne a

POSITION H,Y+3X

21393 7 IPOSITION H,Y+1
Z1X24 2 "TIPOSITION H,VY+2
21395 P rIPOSITION H,Y+Z
213926 27 b
2197 H-H+Z:POSITION H., Y
zi1406 7 "TIPOSITION H,Y+1
231410 7 NS :POSITION H,Y+2
21420 ? ""M':POSITION H,¥Y+3X
2140 P TN W
214331 FOR =1 TO ZB:NEHTYT HW:POSITION H., Y
214332 7?7 ** Tr:POSITION H,Y¥Y+1

?

?
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The program will stop and allow you to move the cursor
up to the six lines that hold the shape for the "SPACE BUG".
Change (using the special graphic characters) the shapes
ONLY BETWEEN the quotes. When done, move the cursor to the
top line and press RETURN until all six lines are re-entered
Into memory. |If you goof up, clear the page and type GOTO
23500 and press RETURN. |f you enter the new shape correctly
move to a BLANK area on the screen and type "CONT", then
press RETURN to see your shape move across the screen. When
you have played enough with our code, try adding backgrounds
first before your shape Is printed or perhaps try several
shapes. You will quickly notice a main drawback to animation
using the PRINT command (and PLOT too); everything you move
over Is rewritten and thus disappears

-Note-

To do full animation many additional tricks are taught in
our other Tutorials. This Is not intended just to sell more
programs, but you deserve to know how to use the full power
of your ATARI. Some of these other Tutorials include PAGE
FLIPPING, MODIFICATIONS TO THE DISPLAY LIST AND SCROLLING.

4

7
9
AGE
\:E\?P\NG
SPLAM
CieT [Smay,




PLAYER MISSILE GRAPHICS

You probally already have heard of the ATARI's unique
feature called PLAYER MISSILE GRAPHICS (PMG). What PMG does
Is allow you to animate simple shapes around on the screen
without having to redraw them as we did in the earlier
lessons using PRINT and PLOT. This capability is built Into
the hardware, so all we have to do is program the hardware
with simple POKE commands.

NOW COMES THE PROBLEM!

What makes PMG hard to explalin is that there are so many
built In features, and so many POKEs to do. We wanted to
reach a compromise with an introductory lesson like this, so
we Include an example using PMG with some explaination. Like

before, if you will just take the time to modify our program
you will see the effects of each change. |t would be even
better If you had a specific goal In mind, say to change the

shapes of the Players, or a different background. Please
note that the way this example was written Is not the best
It could have been done. I+ was writtrn long ago, but I+t
works and that was the goal. The various POKEs are listed In
more detalil In our MASTER MEMORY MAP, and PMG is more fully
explained In a seperate Tutorial(#5).



HERE'S THE PGM CODE:

28 K=T1S:REM IMNMITIAL POS OF PoM L

Te TRAP 2@

48 SOUND T ,.1%,8,2

S8 PRINT "'

68 GODSUEB G8@:REM BACKGROUWMND SUBROUTIWKE

78 SETCOLOR 2,8,0:H-1lZ28:1Y=9%@:REM SET BaCKGRoU
KD COLOR AND PLAYER POSITION

88 POKE 784,133 :REM SETCOLOR PLAYERDB TO BLUE
280 POKE 705,198 :REM SETCORLOR PLAYERL TO GREEMN
188 A-PEEK (L1062 ~8: POKE S42Z279, a:PHBASE-Z2S56%a: R
EM SET PLAaYER-MISSLE STARTING ADDRESS

110 POKE S5S59,46:P0OKE SIZ77,3:REM ENaABLE PM GR
APHICS WITH Z-LINE RESOLUTION

12@ POKE 752,1:REM MAKE CURSOR INVISABLE

1T6 FOR I=PMBASE+SLZ TO PMBASE+GAR:POKE IT,8:M
EXT X:REM CLEAR gur PLAYERG FIRST

1460 FOR I=SPMBAOSE+G40 TO PMBASE+7E68:POKE IT,8:HM
EXHT L:REM CLEaAR OUT FPLAYERLI FIRST.THIS IS5 TO
PREVENT RANDOM JUNK.

158 FOR IZPMBASE+4G40+K TO PHMBASE+G44+KIREAD B
TPOKE X, B:MNEHT T:REM DRAM PLAYERL

168 DATH A1SIT, 18P, 255,189, 153

1768 REM DaAaTo FOR TIE SHOFPE

188 FOR IZPMBASE+S12+Y TO PMEASE+SI6+Y:READ o
PPOKE X,.Aa:MNMEHT IT:REM DRAOMW PLAYERG

190 POKE SI256.08:PO0KE SI268,18:REM STZE OF PL
AYERS® AND dall MISSLES

208 POKE SIZ2S7,8:REM S5XZE OF PLAYERL

218 DAaTa 153,189, 255,189,153

226 POKE 656,3:7?7 “PRESS 4 TO STOP GaME*

2Z68 REM SaME SHAPE FOR OTHER PLAOYER

248 REM NHNOMW COMES THE MOTIONA/COLLISYXON ROUTXIM
ES

258 IF PEEKC784)=Ii1 THEMN 1658

268 FoPTRIG(82 :REM READ TRIGGERS

278 G=PTRIGCCL)

Z8@ XF F=8 OR MIS=1 THEN GOSUB I9@:REM SLOMW M

ISSLE ROUTINE

290 XF G0 THEN GOSUB SZO:REM FasT MISSLE MOV
E ROUTINE

IO0 POKE 656,.0:IF FS=-i OR GS=1 THEHN 7 “GREEMNS
SCORE="'; SCOREG: " BLUES SCORE=';SCOREB

10 FS=@:GS=0:REM THESE TELL aATARI TO PRINT S

CORE

Z20 POKE S3I278,08:REM CLEAR OUT COLLISION REGI

STERS TO USE AGAIM

TIO A=PADDLE €8

T40 B=PADDLE (1)

ISO POKE SIZ48,.a:IF MIS=0 AND a<r>8 THEN POKE

STIZS2,A—1:REM MOVE PLAYERS (AND MISSLESX TO W

EM LOCATION INSTANTLY!



T8 POKE SIX249,B8:PO0KE S3253,B-1:REM SaME FOR
PLAYERL

I7€8 GOTO 258 :REM GO0 READ PADDLES AGAIN

IHEO REM SOUBROUTINE FOR BLUE MISSILE

I8 SOUND B,227-UX2,8,INT(16-V-183 :REM MAKE S
OUND DECREASE A5 MISSILE MOVES

488 VY-DU+L:: POKE PHMHEASE+XIS844+Y-V,0:POKE PMBASE+ZX
83+y—-V, 1

418 E=-PEEK(SIZ2S6I :IF E>8® THEN HIT=1:REM TEST

FOR HIXIT!

420 XF V>9S5 THEN S88:REM MISSILE MOVED FaR EN
ouUuGH

438 MISTL:RETURN

448 HIT=0:!FS=1:REM SaAYS TO PRINT NEMW SCORE,MI
5 & HIT ARE COUNTERS

458 SOUND 1,221,10,12:PO0KE S3I249,258:FO0R MWN=1

TO 208 :MHNEXT M

468 SOUND 1,€,0.,08

478 POKE S3249,120:P0OKE S3I278,8:kcM REPOSITIO
N PLAYER1LI AND CLEAR COLLYSION REGISTER

488 SCOREB=SCOREB+1

498 VU=-A:MIS=B:SOUND 8,8,8,0: RETURN

568 XF HIT=1 THEN 448

518 US8:MISSO:SOUND 8,0,0,9:RETURN

5268 SOUND @,200.,8,8:P=-8

SI@ FOR I=1S TO 138:POKE PMEBAOSE+3I83I+X ,0: POKE

PMBASE+3I84+T,4: P-PEEK(SI2572

548 IF P=IX THEN S99

S568 NEXRT X

568 SOUND 8,8 ,6.,6

S78 RETURN

S88 REM P-PEEK(S5I2Z2S72:XF P=2 THEN RETURN

5928 SOUND B,8,08,0:G5=1:REM Sa¥5 TO PRINT NEMW
SCORE

688 RESTORE 638:SO0UND 1,.121,8,12

618 FOR I-PMBASE+S12 TO PMBASE+G649@:POKE I, 8:N
EXT X:REM CLEAR 0oUT PLAYER FIRST

628 Y=7S:FOR IZPMBASE+S124+K+Y TO PMBASE+S16+K
+Y:READ B:POKE 1 ,B:NEXT I:REM DRAMW PLAYER

638 DATA 153 ,189,255,189,153I

648 FOR I=ZX84 TD S12:POKE PMBASE+I ,0:NEHXRT I
6568 SOUND 1,0.,e.,8

6608 SCOREG=SCOREG+1

676 RETURN

688 GRAPHICS 8:CNT=6

628 COLOR 1:H=RND(OXH*IL1D:YRNDIOIXLSI:CNT=CNT
+1L:PLOT H,Y:XF CNT>150 THEN RETURN

7868 GO TO 696



LINE 50

LINE 70 :

LINES 80-90
LINE 100

LINES 130-140

LINES 150-160

LINES 250-370

Player Misslle Graphics Explanation

Clear the screen

The X and Y position of player one
Is established here.

Player colors are stored in 704 to 707.

Memory location 106 holds the value
(In # of PAGES) of your top of memory.
We simply subtract 8 pages to make
room for the shapes of the Player to
be stored.

To create or erase a player, you POKE the
shape Into memory where we reserved It in
ITne 100. We first erase the player by

Poking In all 0's. Player 0 starts at the
value of PMBASE plus 512 and goes for 128

locations in memory. Player 1 starts at
640.

Read the shape Into memory.

Main loop of program. Location 764 holds
the last key pressed. When you run the
program, you will note that the missiles
don't move the same. One moves In a loop
that Is fast because it doesn't go back
and allow any players to move. The

other is slow because It does. The
collision registers mentlioned in the
comments to line 320 "record" when
certain things touch eachotheron the
screen. You determine what this locatlion
looks for by the value you put Into

623 (1f desired). Lines 350 & 360

POKE the location that controls where
ACROSS the screen the Players will
appear. If you don't plug In Paddles

the values transfered here will be 0,

so the players will be off screen.
Values of about 40 to 200 will be on the
screen.



LINES 390-finish : the rest Is really just two subroutines
to move the missiles up and down the

screen. This Is done by erasing the
QJ? shape at it's current location, and
<§> 65;> drawing it at a new place In memory

~ = placing 0's at the old memory locatlions,
<;7 >. and placing 1's in memory). |f you
Z}‘ draw It close to the last location, the
motion will be slower, but smooth. We
. also add to the scores here when the
Pagt colllision registers at 53256/7 don't
42:;gb-' hold a 0. Finally, the routine at line
690 Jjust creates stars by random PLOTs
I\ Y

on the screen.

The only way that all of these POKEs will become
famillar to you Is to get a hold of one of the publications
that gives detalled descriptions of each memory location
needed for PMG. Our Master Memory Map Is good, and ATARI's
Operating System manual Is better (but very hard to read).
We hope you feel that this lesson was worth the cost.

Thanks.....bye!
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