ATARI

- PROGRAMMING
WITH 55 PROGRAMS

A learn-by-doing guide to BASIC programming techniques!

BY LINDA M. SCHREIBER
































































































































































































































































































































































































































































































































































































































































When the beam reaches the bottom of the screen and the vertical blank occurs, the original
color (blue) will replace the new color (pink). One note of caution: the way this routine is written,
the color in this register will not cycle when the rest of the screen does. This could cause damage
to the screenif it is left on for a period of time and defeats the attract mode. This can be changed by
using the following data line and changing 1546 in line 100 to 1550. The 69 exclusive ors the value
in location 79 with the 88 and ANDs it with the value in 78. Now all the colors on the screen can
cycle.

120 DATA 72,169,88,69,79,88,78,141,10,212,141,24,208,104,64

PLAYER/MISSILE GRAPHICS

In addition to the five color registers for the background and characters, the ATARI also has
four color registers for its players and missiles. If you want to draw a character with any other
microcomputer, then move the character across the screen, you would have to erase the old
character and redraw the new one. The players in the ATARI computer are characters you can
create and move instantaneously anywhere on the screen. The character is eight bits or points
wide, but it can be in one of three sizes. It can also be only one line tall or as tall as the screen. You
may imagine it as a band that fits over the screen from top to bottom. This band can be moved from
left to right and back again. The character is within the band and can be moved up or down.

CREATING A PLAYER

Since a player can only be eight bits or points wide, it’s a good idea to draw the character on
graph paper first. Maybe you're writing a space program and would like to design a ship. Figure
18-6 is an example of a space ship that can be used as a player. It is eight points wide and seven
lines high. Using binary to compute the numbers, each line of the ship has the following values
(from top to bottom): 15,2,226,66,66,255

Now we have a player, we have to be able to tell the computer we want to use player/missile
graphics in this program and draw the player in memory to use and reuse. The area of memory the
characters for the player/missile graphics occupy must be in a single 1K (1024 bytes) or 2K (2048
bytes) of continuous memory. The beginning address of the character block must be divisible by
1024 with no remainder.

For Listing 18-5 we will use the single line players that use 2K of memory. In the second
program we will use the same players in 1K of memory. Each number will display two lines on the
screen.

Line 50 POKEs values into the color register for the first player (address 704) and changes
the background color to black.

Line 60 finds out how much memory is available and subtracts 16. This value will be more
than 2048 bytes above the display list. We need 2K of memory for the player/missile graphics, but
if we simply subtract 2048 from the display list, we could cross a boundary line somewhere in
memory. This would confuse Antic, so instead, subtract an even 4K from the amount of memory in
the system. This leaves 2K for the screen display and display list and 2K for the player/missiles.

Line 70 POKEs the address the player/missiles will begin at into location 54279. This is a
hardware register. Now Antic knows where the characters will be located. By multiplying that
number by 256 we have the decimal location of the beginning of the player/missile display.
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15
2

226 Fig. 18-6. Bit values for player in
Player-Missile graphics.
66

66
255

Line 80 POKEs location 559 with a 62. In a previous program we POKEd that location with 0
to turn Antic off, then POKEd it with a 34 to turn it back on. Now POKE it with 62 to tell it we will
be using the player/missile with single-line resolution.

Line 90 POKEs memory location 53277 with a 3. The player/missile graphics are now
enabled. If we told Antic to use player/missile graphics (previous line), but never enabled them,
they would not be displayed on the screen. POKEing 75into location 53248 moves the player onto
the screen. This number can be changed to any number from 0 to 255. Numbers less than 50 or
greater than 200 will place the character off the screen.

Line 100 clears the memory the player will occupy. The first player starts 1024 bytes below
the address we calculated. It uses 256 bytes of memory. We are clearing enough memory for two
different players.

Line 110 places the character we created into the memory set aside for the player. Placing it
70 bytes from the top of that player’s area is just one area the character could occupy. The
character can be placed in any area from 1024 to 1274. Again, if you place your character too close
to the top or bottom of the area, it will not be displayed on the screen.

When you run this program, the screen should clear and after a few seconds, a small ship will
appear in the upper left corner of the screen. If you list your program, the space ship will not
move. It will not scroll up with the program listing nor will it disappear if you press the shift and
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Listing 18-5. Player/Missile Graphics.

10 REM LISTING XVIII-5
20 REM FLAYER/MISSILE GRAFHICS

30 REM RY L.M.SCREIRER FOR TAR EROOKS

40 7 "}*

S50 FOKE 704y124:F0OKE 710s0!REM CHANGE THE
COLORS

60 A=FEEK(106)~16tREM GET 2K AROVE THE DI
SFPLAY LIST

70 FOKE S54279yA!FMBASE=AX256 IREM TELL ANT
IC WHERE THE FLAYERS WILL BEGIN

80 FOKE 355962IREM SINGLE LINE RESOLUTION
ON THE FLAYERS

90 FOKE 53277y3iFOKE 53248y75IREM LET THE
FLAYERS SHOW

100 FOR X=FMRASE+1024 TO FMEASE+135346F0OKE
XyOINEXT XIREM CLEAR OUT THE GAREBAGE

110 FOR X=FMRASE+1094 TO FMRBASE+1099IREAD
FIFOKE XyFINEXT XIREM DRAW THE CHARACTER
120 DATA 1529226966966 2055

clear keys. Player/missiles act independently of the other characters on the screen. Let’s add
another character to Listing 18-6.

Line 140 POKEs a color (yellow) into the color register for the second player. 53249 is the
register for the second player’s position on the screen. If a 75 were POKEd into this location, the
second ship would appear under the first ship.

Line 150 reads the numbers that create the second ship and POKEs them into the memory
set aside for the second ship.

Now we have defined the two players we must be able to move them around and fire at each
other. Moving them horizontally is very easy. Changing the value in register 53248 moves the
first ship, changing the value in register 53249 moves the second ship. Moving the ships
vertically requires some planning; each ship occupies seven continuous memory locations. To
move the ship up, each byte would have to be moved up one memory location and the last byte
erased. To move the ship down, each byte would have to be moved down one location and again,
the first one erased. This can be done slowly in BASIC, or quickly with a machine language
subroutine.

Figure 18-7 shows the machine-language subroutine needed to move the space ship in
Listing 18-7.

Line 210 reads the data from line 220 and POKEs it into memory locations 1536-1548. This
is the routine to move the ship up.

Line 230 sets the up variable to the beginning of this routine.

Line 240 reads the data from line 250 and POKEs it into memory locations 1552-1564. This
is the routine that moves the ship down.
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Line 260 stores the beginning location of this routine in the down variable.

Line 270 stores the positions of the ships in four variables. RKT1H is the horizontal position
of the first ship. RKT1V is the vertical position of the first ship. RKT2H is the horizontal position
of the second ship and RKT2V is the vertical position of the second ship. These variables will
change as we move the ships around the screen.

Lines 280-330 check the joystick for the first ship. The joystick must be plugged into port 1
on the front of the keyboard. If the stick has not moved, the computer will go to line 330 to check
the fire button. If the stick has moved to the right or left, RKT1V will be increased or decreased
accordingly. If the stick has moved up or down, RKT1H will be increased or decreased.

In any event, the trigger or red button on the joystick will also be checked. If it has been
pressed, a missile will be placed into the area set aside for player/missile graphics. The missile
area begins 768 bytes below the area set aside for player/missile graphics. The beginning
location of the ship is added to this number and 11 more bytes, so the missile will appear at the
lower edge of the ship. A 3is POKEd into this memory location. The 3 sets the last two bytes, the
only two that are allowed for missile 0. The program now GOSUBs to line 600.

Listing 18-6. Player/Missile Graphics, Version 2

10 REM LISTING XVIII-é

20 REM FLAYER/MISSILE GRAFHICS

30 REM RBY L.M.SCREIRER FOR TAER BOOKS

40 FOKE 7352+1:t7 "Ycleark®

S50 FOKE 7045124:F0KE 710y0:REM CHANGE THE
COLORS

60 A=FEEK(106)-16tREM GET 2K AROVE THE DI

SFLAY LIST

70 FOKE S54279yAIFMBASE=AX256tREM TELL ANT
IC WHERE THE FLAYERS WILL EREGIN

80 FOKE S99%9y462¢REM SINGLE LLINE RESOLUTION
ON THE FLAYERS

?0 FPOKE S3277s3:F0OKE 53248y735IREM LET THE
FLAYERS SHOW

100 FOR X=FMBASE+1024 T0O FMBASE+1536:{F0OKE
XyOINEXT XIREM CLEAR OUT THE GARBAGE

110 FOR X=FMEBASE+1094 T0 FMEBASE+1099iREAD
FIFOKE XyFINEXT XIREM DIRAW A CHARACTER
120 DATA 1592922696666y 255

130 REM ADD ANOTHER SFACE SHIF

140 FORKE 705y30:F0OKE S53249y154IREM GIVE T

HE 2nd SHIF COLOR AND A FL.ACE

150 FOR X=FMEASE+1380 T0 FMRASE+1386:READ
FIFOKE XyFINEXT X:!REM DRAW THE SECOND CH

ARACTER

160 DATA 130y146518692545186y1465130
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Decimal Code Assembly Language Listing

104 PLA ;Pull the accumulator off
the stack

160 LDY #0 ;Load the index Y with zero

0

200 INY ;Increment the index Y

177 LDA (205),Y ;Load the accumulator with

205 the value of the address in
location 205-206 offset by Y

136 DEY ;Decrement the index Y

145 STA (205),Y ;Store the value in the

205 accumulator in the memory

locations pointed to by
205-206 offset by Y

200 INY ;Increment Y
208 BNE ;If the index Y is not zero, )
247 go back 8 bytes Flg. 18-7. Assembly language list-
96 RTS ‘Return to BASIC ings to move players up and/or
Routine to move character up down.
104 PLA ;Pull the accumulator off
the stack
160 LDY #255 ;Load the index Y with 255
255
136 DEY ;Decrement index Y
177 LDA (205),Y ;Load the accumulator with
205 the value of the address in
location 205-206 offset by Y
200 INY ;Increment Y
145 STA (205),Y ;Store the value in the
205 accumulator in the memory

location pointed to by
205-206 offset by Y.

136 DEY ;Decrement Y
208 BNE :If the index Y is not zero,
247 go back 8 bytes

96 RTS ;Return to BASIC

Routine to move character down

Lines 350-400 operate the same way, but for the second ship. This time port number 4 must
be used for the joystick. If the fire button is pressed (line 400), the beginning of the second rocket
ship is added to the lcoation for the player/missile graphics.

Lines 410-470 move the rocket ships. In line 410, the variable is checked for the edge of the
screen for the first ship. If it would go off the left or right edge of the screen, the computer is
directed to a subroutine that corrects the situation. Line 420 checks the second ship. Line 430
checks how high or low the ship is on the screen. Again, if the ship would go off the screen, the
computer is sent to a routine that will correct the variable. Line 440 checks the second ship. When
all the variables have been checked, the vertical values are POKEd into the locations that move
the ships to the left or right. If these variables have changed, the ship will move in that direction.
Lines 460 and 470 check the variables DIR1 and DIR2 to see if the ship should move up or down. If
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Listing 18-7. Player/Missile Graphics, Version 3

10 REM LISTING XVIII-7

20 REM FLAYER/MISSILE GRAFHICS

30 REM BRY L.M.SCREIERER FOR TAR ROOKS

40 FORKE 752187 *l}clear}”

50 FOKE 704y124:FOKE 710y0iREM CHANGE THE

COLORS
60 A=FEEK(106)-16REM GET 2K AROVE THE DI
SFLAY LIST

70 POKE S4279yAIFMBASE=AX2546IREM TELL ANT
IC WHERE THE FLAYERS WILL BEGIN

80 POKE S959y462!REM SINGLE LINE RESOLUTION
ON THE FLAYERS

90 FORKE $5327731F0OKE 53248y 75 1REM LET THE
FLAYERS SHOW

100 FOR X=FMEASE+768 TO FMEASE+15346:FOKE

XyOINEXT XIREM CLEAR OUT THE GARRAGE

110 FOR X=FMBASE+1094 T0O FMERASE+1099:REALD
FIFORKE XyFINEXT X

120 DATA 1592226966966 255

130 REM ADD ANOTHER SFACE SHIF

140 FOKE 705y30¢F0OKE 353249y 154¢REM GIVE T

HE 2nd SHIF COLOR AND A FLACE

150 FOR X=FMRBASE+1380 TO FMBASE+1384IREAD
FIFOKE XyPINEXT X

160 NATA 130+y146718692549186y1465130

200 REM MOVE THE SHIPS

210 FOR X=1536 T0O 1348!READI FIFOKE XsFINE
XT X{REM ROUTINE TO MOVE UF

220 DATA 104+16050920051779205+1369145520
5920092089247 +96

230 UF=1536

240 FOR X=1%552 T0O 1364:READ FIFORKE XsPINE
XT XIREM ROUTINE TO MOVE IDOWN

250 DATA 104160925591 369177920592005145y
20591365208, 247+96

260 DOWN=1552

270 RKT1IH=60!RKT1IV=753tRKT2H=100tRKT2V=154

280 IF 8STICK(0)=13 THEN 330!{REM JOYSTICK

NOT MOVEL
290 IF STICK(0)=7 THEN RKT1V=RKTI1V+1:G0OTO
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Listing 18-7. Player/Missile Graphics, Version 3. (Continued from page 207.)

330tREM MOVED TO THE RIGHT

300 IF STICK(O)=11 THEN RKT1V=RKT1V-1:6G0T

0 330:REM MOVED TO THE LEFT

310 IF STICKC(O)=14 THEN RKTIH=RKT1H-1:0IR

1=UF:GOTO 330:REM MOVED UF

320 IF STICK(O)=13 THEN RKTiH=RKT1H+1:DOIR
1=DOWNIGOTO 330:REM MOVED DOWN

330 IF STRIG(O)=0 THEN FOKE FMBASE+768+RK
TiH+11y3:1G0OSUR S00tREM FIRE RBUTTON FRESSE

I

340 REM NOW CHECK FLAYER 2

350 IF STICK(3)=1%5 THEN 400:!REM JOYSTICK

HAS NOT MOVED

3460 IF STICK(3)=7 THEN RKT2VU=RKT2V+1:G0OTO
400 tREM MOVED TO THE RIGHT

370 IF STICK(3)=11 THEN RKT2V=RKT2V-1:60T

0 400:REM MOVED TO THE LEFT

380 IF STICK(3)=14 THEN RKT2H=RKT2H-1iDIR

2=UF{G0TO 400iREM MOVED UF

3920 IF STICK(3)=13 THEN RKT2H=RKT2H+1iIIR

2=NOWN:GOTO 400:REM MOVED RIGHT

400 IF STRIG(3)=0 THEN FOKE FMRASE+7468+KK

T2H+Sy1216G05UR 650IREM FIRE RUTTON FRESSE

I

410 IF RKT1VL50 OR RKT1V=200 THEN GOSUR S

O0tREM IT’S OFF THE SCREEN

420 IF RKT2V=50 OR RKT2V:=200 THEN GOSUR 5

20

430 IF RKT1H=40 OR RKTIH>200 THEN GOSUR 3

40tREM TOO HIGH OR TOO LOW

440 IF RKT2H<40 OR RKT2H=200 THEN GOSUR 35

60

450 FOKE S3248yRKTIVIFORKE 53249 yRKT2VIREM
MOVE THE SHIFS LEFT OR RIGHT

460 IF DIR1<x0 THEN FOKE 206yA+4:1Q=USRDI
R1)IDIR1I=0{REM MOVE SHIF 1 UF OR DOWN

470 IF DIR2-:0 THEN FOKE 206yA+5:Q=USKRDI
R2){DIR2=0{REM MOVE SHIF 2 UF OR DOWN

480 GOTO 280:REM GET NEW DIRECTION

500 IF RRKT1V=50 THEN RKT1V=50!:RETURN

510 IF RKT1V:>200 THEN RKT1V=200!:RETURN
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520 IF RKT2V=50 THEN RKT2V=350!RETURN

530 IF RKT2V:200 THEN RKT2V=200:RETURN
540 IF RKT1H<40 THEN RKT1H=40:!DIR1=0:RETU
RN

550 IF RRKT1H:>200 THEN RKT1H=200:DIR1=0:RE
TURN

560 IF RKT2H<40 THEN RKT2H=40iDIR2=0IRETU
RN

970 IF RRKT2H>200 THEN RKT2H=200!N0IR2=0IRE
TURN

280 RETURN

600 FORKE S53252yRKTIV+10IM1=RKT1V+10

610 FOR X=M1 TO 250:FOKE 53252y X:S0UND Oy
Xvy62103IF FEER(S53256) <0 THEN 700

620 NEXT X:SOUND 0s0»0»0FOKE FMBASE+768+
RKT1H+11,0

630 RETURN

650 POKE S53253yRKT2V-10:M2=RKT2V-10

660 FOR X=M2 TO 10 STEF -1:FOKE 53253yX:85
OUND O9Xy69102IF FEERK(S32U7)<>0 THEN 700
670 NEXT X:SOUND 0»0y0»0:FOKE FMBASE+768+
RKT2H+590

680 RETURN

700 S$=100:C=80IFO0R ZZ=1 TO &6:S0OUND 0+5+10
»10:FORE 710yCIFOR Tl=1 TO JHOINEXT TLIG=1
S50-81C=75-CINEXT ZZ

710 SOUND 0+0+0y0:FOKE 71090

720 FORE $32852y0:F0KE H32530:F0OKE 53278y
0

730 FOKE FMEBASE+768+RKT2H+5y0!FOKE FMRASE
+7684+RKT1H+11,0:RETURN

these variables have been set, the program will POKE the starting location of the memory area
that contains that ship into location 206 (the high order byte). Then it executes the machine
language subroutine and resets DIR1 or DIR2 to 0. If the first ship is to move, the high order byte
is POKEd with a 4 because the first ship starts 1024 bytes below the area set aside. A contains the
beginning of the area set aside for the player/missile graphics. If the second ship is to move, 5is
added to the value in A because the second ship is located 1280 bytes below the beginning of the
area set aside for player/missile graphics.

Line 480—once the ships have moved, the program directs the computer to line 280 and
checks the joysticks once more. The break key or system reset must be pressed to stop this
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Lines 500-580 reset the variables when they are beyond the value set for the edge of the
screen. Once the variable has been reset, the program returns to the main routine.

Lines 600-680 move the missile across the screen.

Lines 600-630 move the missile for the first ship. Location 53252 is POKEd with the vertical
location of the ship plus 10. This moves the missile out from under the ship. This value is then
stored in M1. Lines 610-620 move the missile from the ship towards the right edge of the screen.
Each time it moves the missile, it checks location 53256 for a value other than 0. This is a hit
location for this missile. Rather than check if the vertical and horizontal location of the missile is
the same as the location of the ship it is trying to hit, a very long and time consuming project,
ATARI BASIC can check one memory location to see if the missile that has been fired has hit
anything. If it has, the value in that location changes. If the missile has hit the ship, the computer is
directed to line 700. If it has not, the missile will continue to move across the screen until it goes
out of sight. Lines 660-680 move the missile for the second ship to the left across the screen. It
checks location 53257 after each movement to see if the other ship has been hit. In both routines
the missile is removed from the player/missile area by POKEing the location that contained the
missile with a 0.

Lines 700-730 contain the routine that flashes the screen when the missile hits the ship. Line
720 moves the missiles off the screen. By POKEing 53278 with 0, we clear the hit register. Now
we can return to the program and check for hits again. If this register is not cleared after each hit,
it will continue to show a hit whether or not one has been made. Line 700 erases the missiles in
the player/missile area and returns to the part of the program that called it.

In addition to checking for missiles hitting players, the ATARI has registers that can check
players hitting players, players hitting the playfield and missiles hitting the playfield. The
playfield characters are the characters placed on the screen with print or plot and draw to
commands. Players refer to the characters created and stored in the player/missile area. The two
ships in the preceding program are players. The missiles (characters that are two bits wide) are
referred to as missiles.

The size of the characters in the player/missile graphics area can be changed two different
ways. In line 120, each number represented one line on the screen. Line 80 set the resolution for
the player/missile graphics to one line. This mode uses 2K of memory. By making a few changes
in the program, each number in lines 120 and 160 can be represented in two lines on the screen.

Listing 18-8 is nearly identical to Listing 18-7. Line 80 POKEs 46 into location 559. So each
number in the data lines will be displayed as two lines on the screen. Because this mode uses only
1K of memory, the player/missile area starts nearer to the area set aside for it.

Line 60 subtracts 8 from the amount of memory available. This sets aside 1K for the screen
and display list and 1K for the player/missile.

Line 100 is changed to reflect the area the characters will occupy. The missiles begin 384
bytes from the area set aside instead of 768 in the single resolution mode.

Line 110 starts placing the character into the 547th byte of the area. Since the players use
two lines on the screen for every number entered, the area set aside for their display is half as
long as when they use one line for every number.

Line 150 changes the second ship’s location to 690.

Line 210 adds two numbers to the area where the machine language subroutine will be
stored.
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Listing 18-8. Player/Missile Graphics, Version 4

10 REM LISTING XVIII-8

20 REM FLAYER/MISSILE GRAFHICS

30 REM RY L.M.SCREIRER FOR TAE BOOKS

40 FOKE 7952,1:7 "Xclearl}"

50 FOKE 704,124!FOKE 71050

60 A=FEEK(106)~8tREM GET 1K AROVE THE DIS

FLAY LIST

70 FPOKE $4279sAIFMBASE=AX256IREM TELL ANT
IC WHERE THE FLAYERS WILL REGIN

80 FOKE 559s46!REM TWO LINE RESOLUTION ON
THE FLAYERS

20 FOKE S53277y3:FOKE S3248y75I1REM LET THE
FLAYERS SHOW

100 FOR X=FMERASE+384 TO FMRASE+7468I1F0OKE X
yOINEXT X!IREM CLEAR OUT THE GARRBAGE

110 FOR X=FMRASE+547 TO FMBASE+S52IREAD F
tFORKE XsoFINEXT X

120 DATA 15y2s226+66966255

130 REM ADID ANOTHER SFACE SHIF

140 FOKE 705»30:FOKE 53249s154:REM GIVE T
HE 2nd SHIF COLOR ANDI A FLACE

150 FOR X=FMRASE+4690 TO FMRASE+696IREAD F
tFORKE XsFINEXT X

160 DATA 13091465186+ 254,18B671465130

200 REM MOVE THE SHIFS

210 FOR X=1536 T0O 135350:IREAD FIFOKE XsFINE
XT X!REM ROUTINE T0O MOVE UF

220 DATA 10451605092009177520551365145,20
S5r200,1925,128,208,245,96

230 UF=1536

240 FOR X=1352 TO 13564IREADI FIFOKE XsFINE
XT XIREM ROUTINE TO MOVE IDOWN

250 DATA 1045160128136 177y205+2009145y
209,136,208y 247596

260 DOWN=1552

270 RKTIH=33{RKT1V=75IRKT2H=530IRRKT2V=154
280 IF STICK(0)=15 THEN 330:iREM JOYSTICK
NOT MOVED

290 IF STICK(0)=7 THEN RKTIV=RKT1V+1:G0TO
330:REM MOVED TO THE RIGHT

300 IF STICK(0)=11 THEN RRKT1V=RKT1V-1:G0T
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Listing 18-8. Player/Missile Graphics, Version 4. (Continued from page 211.)

0 330!REM MOVED TO THE LEFT

310 IF STICK(O)=14 THEN RKT1H=RKT1H-1:DIR
1=UFIGOTO 330!REM MOVED UF

320 IF STICK(0)=13 THEN RKT1H=RKT1H+1:!{DIR
1=DN0WN:GOTO 330:REM MOVED DOWN

330 IF STRIG(O)=0 THEN FOKE FMERASE+384+RK
TIH+5,3:1GOSUR 600:REM FIRE RUTTON FRESSED

340 REM NOW CHECK FLAYER 2

350 IF STICK(3)=15 THEN 400!REM JOYSTICK
NOT MOVED

360 IF STICK(3)=7 THEN RKT2V=RKT2V+1:160TO
400REM MOVED TO THE RIGHT

370 IF STICK(3)=11 THEN RKT2V=RKT2V-1:G0T
0 400!REM MOVED TO THE LEFT

380 IF STICK(3)=14 THEN RKT2H=RKT2H-13IDIR
2=UFIGOTO 400:REM MOVED' UF

3920 IF STICK(3)>=13 THEN RKT2H=RKT2H+1!DIR
2=DOWNIGOTO 400!REM MOVED DNOWN

400 IF STRIG(3)=0 THEN FOKE FMBASE+384+RK
T2H+2,121G0SUR 4S50IREM FIRE EBUTTON FRESSE

I

410 IF RKT1V<50 OR RKT1V:200 THEN GOSUR
O0IREM IT'’S OFF THE SCREEN

420 IF RKT2V<50 OR RKT2V:200 THEN GOSUR 5
20

430 IF RKT1H<15 OR RKT1H>100 THEN GOSUR %

40:REM TOO HIGH OR TOO LOW

440 IF RKT2H=13% OR RKT2H>100 THEN GOSUR 3
60

450 POKE 53248yRKT1VIFOKE 53249 yRKT2VIREM
MOVE THE SHIFS LEFT OR RIGHT

460 IF DIR1<>0 THEN FOKE 206yA+2IF0OKE 205
»0:Q=USR(DIRL) :DIR1=0:REM MOVE SHIF 1 UF
OR DOWN

470 IF DIR2<:0 THEN POKE 206yA+2:F0OKE 2
y125:Q=USR(DIR2) INIR2=0¢:REM MOVE SHIF 2
F OR DOWN

o

i

05
u

480 GOTO 280
500 IF RKT1V<H50 THEN RKT1V=50!RETURN
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510 IF RKT1V>200 THEN RKTiV=200!RETURN
520 IF RKT2V<S50 THEN RKT2V=350!RETURN

530 IF RKT2V:>200 THEN RKT2V=200:!RETURN
540 IF RKT1H<1% THEN RRKTIH=135:DIR1=0IRETU
RN

550 IF RKT1H:>100 THEN RKT1H=100:DIR1=0:!RE
TURN

560 IF RKT2H=1% THEN RKT2H=13:DIRZ=0IRETU
RN

570 IF RKT2H:>100 THEN RKTZ2H=100IDIRZ=0IRE
TURN

980 RETURN

600 FORE S32592yRKT1V+10IM1= RKT10+10

610 FOR X=M1 TO 250:F0OKE S3232yXIS0UND Oy
Xyb6r101IF FPEEK(I53256)=2 THEN 700

620 NEXT X:SOUND 00505 0:FOKE FMEBASE+384+
RRKT1H+S5,0

630 RETURN

650 FORE 53253 yRRKT2V-10IM2=RKT2V-10

660 FOR X=M2 TO 10 STEF -~-1:FOKE 53253,X:S
OUND O0sXs»69108IF FEERK(S53257)=1 THEN 700
670 NEXT X:iSOUND 0+0,050:FOKE FMBASE+384+
RKT2H+25y0

680 RETURN

700 S=100:C=50IF0OR ZZ=1 TO &6:SOUNDI 0s&5s10
y10:FOKE 710yCiFOR TL=1 TO SOINEXT TL:IS=1
S50-8iC=75~-CINEXT ZZ

710 SOUND 0s0+020:FOKE 71050

720 FOKE 53252y01FOKE 53253y0:F0OKE 332785
0

730 FOKE FMBASE+384+RKT2H+2y0:FOKE FMRASE
+384+RKT1H+5s 0 tRETURN

Line 220 adds two numbers to the list of instructions. Since there are only 128 bytes to be
moved, the computer must check the value of index Y against 128. If it moves 256 bytes, both
ships will move on the screen when you want only the first ship to move. Add 192 and 128 after the
second 200.

Line 270 changes the horizontal position of the ships. Again, this number is less because
these characters are occupying less room.

Lines 330 and 400 are changed so the missiles will appear in the correct locations.
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ATARI Programming . . . with 33 programs
by Linda M. Schreiber

If you own an ATARI personal computer or are thinking of acquiring one, this
handbook is a must! It's an invaluable resource of operating and programming
information that shows you, step-by-step, how to get the most performance from
your machine, including user-defined high resolution graphics.

Written in easy-to-understand, non-technical language, the book assumes no
prior computer knowledge; all you need is right here, including actual programming
examples. The instructions are designed for an ATARI 800 model with BASIC
cartridge CS14002, but most data also applies to the model 400.

Starting at point “A”, you'll learn what a program is, what types of programs are
available for your machine, and about the architecture of your computer (types of
memory, graphics and special function keys, and available peripherals). The princi-
ples of program organization are covered, including flowcharts and their use, the
difference between direct commands and statements, editing keys and the proce-
dures for using them, and find out about error codes. Program storage and the
how-to’s for merging programs, using PRINT and POSITION to place words and
characters on your screen, and how to use variables and string variables are
covered in easy-to-follow sequence. Then, it's on to creating loops to save memory,
thelF... THEN and ON. .. GOTO commands, and how to use subroutines to save
computer memory space and programming time. Working with strings, finding and
trapping errors, arithmetic functions, graphic modes (including control of colors and
sound) and special computer functions like PEEK, POKE, and LOCATE are all
explained and illustrated with program examples.

For even more graphics action, you find out how to work with the 6502 instruc-
tion set, and learn how to directly command the ANTICS graphics chip to allow more
modes and colors on the screen than is possible with BASIC.

Linda M. Schreiber has been involved with microcomputers since 1976 and is
president and co-owner of a firm which develops educational software for ATARI
and APPLE Il computers.
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