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Cd Abbr / Ex. Coment
......... o
:::::COV,\MNDS:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
BYE B. CGoes to meno pad or self-test node
CLR CLR Clears all variables
CONT CON. Conti nues execution after <break> or STOP
DI M Dl . A$(30) Reserves 30 bytes for A$
DI . B(100) Defines an array with 101 positions
D. C(17,3) Defines an 18 x 4 array
END END Closes files, turns off sound, halts program
LET LE. A=B Assigns variable Ato the value of variable B
C$=Ds$ (the word LET can be onitted)
LI ST L. Li sts a program
L. 400, 500 Li sts programlines 400 through 500
NEW NEW Erases program and vari abl es from nenory
POKE POKE Y, X Wites value X to nenory address Y
REM . program coment Comment
RUN RU. Begi ns execution of programin nenory
RU. " D1: MYPROG Loads MYPROG from di sk and runs it
STOP STO Halts program w t hout closing files

FOR, TO F. X=3 TO9 STEP 2 STEP may be onmitted for step value of 1

STEP. .. 3, 9, and 2 may be arithnetic expressions
NEXT N X
GosuB... 100 GOs. 300: RETURN goes to the statement foll ow ng
RETURN 300 ? the col on.

400 RET.
Goro G X X may be a variable or |ine nunber
IF/ THEN | F Y=5 THEN 500 Condi tional branch

I F X THEN Y=6 X=0 is false, X>0 is true.

I F A$="Y" THEN A=1:? Fal se goes to next |ine nunber; true
executes the rest of the line
OV GOSUB ON X GOS. 20,30,40 If X<1 or X>3, it goes to the next line
ONGOTO ON X G 20, 30,40

POP POP Use when RETURN or NEXT is bypassed

TRAP T. 1000 Identifies the line to GOTOif error occurs
T. 32768 I f TRAP >32767, previous TRAP is cleared

=====| /| O COVWANDS========================—=—=—=——=———————=—=———=———=——=—=—=—=—=—==========

CLOAD CLOA. Loads a program from cassette

CLCSE C. #2 Closes a file (no error if file is not open)

CSAVE CS. Saves a programto cassette

DOS DO Coes to DOS (if DOS not | oaded, same as BYE)

ENTER E. "Dl: MYPROG Loads a program saved with LI ST

GET GE. #5,Y I nput a single byte

I NPUT . Y$ Prints "?", then receives data from keyboard
. #1,A Recei ves data fromfile #1
. #16,Y$ Reci eves data from keyboard with no "?"

LI ST L. "Dl: MYPROG Lists a programto a file

LQAD LO " Dl: MYPROG Loads a program save w th SAVE

LPRI NT LP. A$ Prints a line to printer

NOTE NO. #2,A B Detects sector and byte within file

OPEN O #2,N 0,"Dl:FILE Open FILE, N=4 - input N=6 - directory

N=7 - dir w <> (DCS 2.5)
N=8 - output N=9 - append
N=12 - input and out put

PO NT P. #3,A B Position on sector A byte Bwithin a file
PRI NT ? A, B; " HERE" Conma tabs, sem col on appends

PUT PU. #5,Y Qut put a single byte

READ REA. A B Assi gns data val ues from DATA st atenents
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DATA D. 5,10,16,3 Hol d data val ues for READ

RESTORE RES. 350 Data for next READ is on |ine 350

SAVE S. "Dl: M\YPROG Saves a programto be | oaded with LOAD or RUN
STATUS ST. #3,A Sets Ato the device status val ue

Xl O Xl O cmd, #5, auxl, aux2,"S:" (See Xl O Conmand Codes)
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Cd Abbr / Ex. Coment
......... o
=====AR| THVET] C FUNCT| ONS==========-=-=-=-=-=-=-—-—-=-=-=-=---o-—-—---—---—oo—-—-o---————=—=-=====
ABS Y=ABS( X) Absol ute value - | X|
CLOG Y=CLOF X) Base 10 |l ogarithm
EXP Y=EXP( X) I nverse of LOG - e”X
I NT Y=I NT( X) I nteger, rounds down: INT(-4.5) = -5
LOG Y=LOEH X) Natural logarithm e=2.71...
RND Y=RND( X) Random nunber between 0 and 1
(value of X is irrelevent)
SGN Y=SGN\( X) Eval uates sign of X; Y=-1,0,1
SQR Y=SQR( X) Squar e root
=====TRI G FUNCT| ONS (ot hers are deri Ved) ———————————————————————————————————=—
ATN Y=ATN( X) I nverse tangent (Arctan)
Ccos Y=COS( X) Cosi ne
SI'N Y=SI N( X) Si ne
DEG DEG Use degrees for angl e measurenents
RAD RAD Use radi ans for angle nmeasurenments (default)
=====SPEC| AL FUNCTI ONS============-=-=-=-=-=-=-=--—-—-—-—-=-—--—o—o—-—-—-----—oo—o—oo=-=--=—=—==—====
ADR Y=ADR( X$) Menory address of string
FRE ? FRE(0) Remai ni ng free space in RAM (i n pages)
PEEK Y=PEEK( X) Contents of nenory at address X
USR Y=USR( X) Result of machi ne | anguage program

at menory address X

ASC Y=ASC( X$) ATASCI | code of first byte of X$

CHR$ Y$=CHRS$( X) Character with ATASCI| value X

LEN Y=LEN( X$) Length of string

STR$ Y$=STR$( X) Convert nunber to string - STR$(12) = "12"
VAL Y=VAL( X$) Convert string to nunmber - VAL("12") = 12
substring Y$=X$(5, 8) Y$ contains the 5th through 8th

character of X$
=====GRAPHI CS/ SOUND (X i ncreases right, Y increases down)=================

GET #6 GE. #6,A I nput data from screen

GRAPHICS GR M Reset graphics node to node M

COLOR C 3 Set col or number for PLOT or DRAWO

DRAWIO DR XY Draw I ine to screen coordinate

LOCATE LOC. X, Y, A Set A to the COLOR nunber of coordinate X Y

PLOT PL. XY Pl ot a graphics point

POSITION POS. XY Set cursor position

PUT #6 PU. #6, A Qut put data to screen

SETCOLOR SE. R H L Change Hue and Lum nance of col or Register

SOUND SO V,P, DL Turn on sound: Voice (0-3), Pitch (0-255),
Distortion (0-14 even), Loudness (0-15)

XIO 18 X. 18,#6,0,0,"S:" Fill bounded area of screen with

color in nenmory |ocation 765

PADDLE Y=PADDLE( X) Paddl e value, Y=0 to 228
400/ 800: X=0 to 7 XL/ XE: X=0 to 3

PTRI G Y=PTRI  X) Paddl e trigger, Y=0 if pressed, 1 if not
400/ 800: X=0 to 7 XL/ XE: X=0 to 3

STI CK Y=STI CK( X) Joystick position
400/ 800: X=0 to 3 XL/ XE: X=0 or 1

STRI G Y=STRI  X) Joystick trigger, Y=0 if pressed, 1 if not
400/ 800: X=0 to 3 XL/ XE: X=0 or 1
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..................... s
| Setcolor | ADD
Col or | Hue | VALUE

..................... s
gray 0 0
I'i ght orange 1 16
or ange 2 32
red- or ange 3 48
pi nk 4 64
purpl e 5 80
pur pl e- bl ue 6 96
bl ue 7 112
bl ue 8 128
I'ight blue 9 144
turquoi se 10 160
gr een- bl ue 11 176
green 12 192
yel | ow green 13 208
or ange- gr een 14 224
I'i ght orange 15 240

for SETCOLOR A, B, C the contents of
color reg. A (ADD- VALUE of B) + C
(B* 16) + C
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........ e
Synbol | Device | 10OCB
........ e
C | Cassette tape unit | #7
D1:-D9: | Disk units 1-9 (nunber avail abl e depends on DOS) |

E: | Screen editor | #0

K: | Keyboard |

P: (P1:)| Printer |

P2:-P8: | Alternate printer; e.g. nost parallel are P2: |

R1:-R4: | RS-232 interfaces; requires handler to be | oaded |

S: | Screen | #6

Z: | R-Time-8 O ock; requires handler to be | oaded |
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Atari BASIC & OSS BASIC XL/ XE Errors

1 OSS: BREAK key pressed
2 Menory full: Insufficient nenory for a statenent, variable, or DM
3 A value is outside its expected range
4 Too many variabl es: nmore than 128 vari abl es have been defi ned
5 A string exceeded its dinensioned | ength
6 Qut of DATA: a READ occurred for which there was no DATA
7 A value is not a positive integer or exceeds 32767
8 I NPUT or READ type m smatch
9 DI Merror
10 Too many nested GOSUBS -- Argunent stack overfl ow
10 OSS: Expression too conpl ex
11 Fl oati ng poi nt overfl ow underfl ow error
12 Li ne not found: referenced |line nunber does not exi st
13 NEXT wi th no correspondi ng FOR
14 Statement is too long or to conplex
15 NEXT or RETURN refers to deleted FOR or GOSUB
16 RETURN wi th no correspondi ng GOSUB
17 Bad line -- Invalid instruction or address encountered
18 String begins with an invalid value, or VAL string is not numeric
19 I nsufficient nenory to LOAD program
20 I nvalid devi ce nunber
21 Attenmpted to LOAD a non-LQAD file
22 OSS: USING string too big
23 OSS: USI NG val ue too big
24 OSS: USI NG type m smatch
25 OSS: RCET DI M mi smat ch
26 OSS: RCET type m smatch
28 CSS: Invalid structure
29 CSS: PIM # out of range
30 0SS: P/M G aphics not active
32 CSS: End of ENTER
34 0SS: Can't NUM RENUM parameter is O
35 OSS: Can't NUM RENUM exceeded maxi mumline # (32767)
40 OSS: String type mismatch
65 BXE: EXTENDed menory not avail abl e
100 BXE: Command requires di sk extensions
M crosoft BASIC II Errors
1 NEXT w t hout FOR
2 Syntax error
3 RETURN wi t hout GOSUB
4 Qut of DATA
5 Function call error
6 Overfl ow
7 Qut of nenory
8 Undefined |ine
9 Subscript out of range
10 Redi mensi on error
11 Di vi sion by zero
12 I'llegal direct
13 Type m smatch
14 File I/Oerror
15 Quantity too big
16 Formul a too conpl ex
17 Can't continue
18 Undefined user function
19 No RESUME
20 RESUME wi t hout error
21 FOR wi t hout NEXT
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22 LOCK error
23 Time error

ACTION Errors

0 Qut of system nenory

1 M ssing double quote in string
2 Nest ed DEFI NEs

3 G obal variabl e synmbol table ful
4 Local variable synbol table ful
5 SET directive syntax error

6 Decl aration error

7 Invalid argurment |ist

8 Vari abl e not decl ared

9 Not a const ant

10 Il egal assignnment

11 Unknown error

12 M ssi ng THEN

13 M ssing FI

14 Qut of code space

15 M ssing DO

16 M ssing TO

17 Bad expression fornmat

18 Unmat ched par ent heses

19 M ssing OD

20 Can't allocate nenory

21 Illegal array reference

22 Input file too | arge

23 Il egal conditional expression
24 Il egal FOR syntax

25 Illegal EXIT: no DO - OD loop to EXIT out of
26 Nesting too deep (16 | evel s max)
27 Il egal TYPE syntax

28 Il egal RETURN

61 Qut of synbol table space

Atari Assenbler Cartridge Errors
1 I nsufficient nenory for assenbly
2 The nunber xx cannot be found for the "DEL xx,yy" conmmand
3 Error in specifying an address in mni-assenbl er
4 Fil e cannot be | oaded
5 Undefi ned reference | abe
6 Syntax error in a statenent
7 Label defined nore than once
8 Buf fer overfl ow
9 No | abel given before

10 Byte expression is greater than 255

11 Nul | string used where invalid

12 Address or address type specified is incorrect

13 Phase error: inconsistent result found frompass 1 to pass 2
14 Undefined forward reference

15 Line too large

16 Source statenent not recognized by assenbl er

17 Li ne nunber too | arge

18 LOVEM conmand attenpted after other commuands/instructions

19 No starting address given

MAC/ 65 Errors

Menory Ful

Invalid delete

Branch too far

Expression for imrediate or indirect addressing is greater than 255

A WN PP
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5 Undefi ned | abel encountered

6 Expression too conpl ex for assenbl er

7 Dupl i cate | abel nane

8 Editor syntax buffer overflow -- line too |ong

9 Extra .ELSE or .END F

10 Byt e expression exceeded 255

11 Conditionals nested too far (14 |evels nmax)

12 Nested macro definition or mssing . ENDM

13 Phase error: pass 2 and pass 1 addresses don't nmatch
14 Program counter was forward referenced

15 Editor syntax overflow -- line too conmplex for editor
16 Duplicate nmacro nane

17 Li ne nunber greater than 65535

18 M ssing . ENDM -- EOF encountered before . ENDM
19 No origin address given

20 NUM REN generated |ine nunber greater than 65535
21 Included file contained an .| NCLUDE directive

22 Li st output buffer exceeded 255 characters

23 File was not created with SAVE comrand

24 Load file cannot fit in nenory

25 File is not in a valid binary fornmat

27 Invalid .SET

30 Undefi ned macro

31 Macros nested too far (14 |evels max)

32 Macro referenced nonexi stent paraneter

DOS or other Operating SystemErrors

3 MyDOS: Last byte of file read, next read will return EOF
128 BREAK occurred during 1/0

129 | OCB al ready open

130 Speci fi ed devi ce does not exi st

131 Attenmpted to read a wite-only device

132 Invalid I/O comrand

133 File or device is not open

134 Invalid | OCB nunmber

135 Attempted to wite to a read-only device

136 End of file

137 Truncated Record: tried to read a record | onger than all owed
138 Devi ce Tinmeout: Device did not respond to I/ O commands
139 Device NAK: |/O error or faulty device

140 Serial bus input fram ng error

141 Cursor exceeded range of graphics node

142 Serial bus data frame overrun

143 Serial bus data franme checksum error

144 Devi ce done error, bad sector, or wite-protected disk
145 Read after wite compare error

146 Function not inplenented in handl er

147 Insufficient nenory for selected graphics node

148 Sparta: Unrecogni zed di sk format

149 Sparta: Disk not SpartaDOS version 2.Xx

150 Sparta: Directory not found

151 Sparta: File exists, may not replace or delete

152 Sparta: Not a binary file

154 SDX: Loader symbol not defined/driver not | oaded

156 SDX: Bad paraneter

158 SDX: Qut of nenory

160 Invalid unit/drive nunber

161 Too many files are open

162 Di sk ful

163 Atari DOS: Unrecoverable systemdata I/O error

163 MyDOS: Wite protected or systemerror, disk not readable
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163 Sparta: lllegal wild card in filenane

164 Fil e number m smatch

164 Sparta: File is erase-protected

165 Invalid fil enanme

166 I nvalid PO NT request

167 File | ocked/ protected

167 Sparta: Cannot delete directory

168 Invalid or privileged device command

169 Directory full

169 Sparta: Disk is wite-|ocked

170 File not found

171 PO NT invalid or 1 OCB not open

172 Smart DOS: 111 egal append

172 M/DCOS: Filel/directory name exists in parent directory
173 Bad di sk or drive, cannot format

174 MyDOS: Directory not in parent directory

175 MyDOS: Directory not enpty, cannot del ete

180 MyDOS: Not a binary file

181 MyDOS: Invalid Address range for |oading binary file
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11 -- 15 -- 7
/]
9 13 5

bits: 3210
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...... o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m = =
Code | COperation

...... o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m = =
ADC ADd menory to accunmulator with Carry
AND AND menory wi th accumul at or

ASL (Arithmetic) Shift Left one bit

BCC Branch on Carry C ear

BCS Branch on Carry Set

BEQ Branch on result EQual to zero

BIT test BITs in accumulator with menory
BM Branch on result Mnus (negative)
BNE Branch on result Not Equal to zero
BPL Branch on result PLus (positive)

BRK force Break

BVC Branch on oVerflow flag C ear

BVS Branch on oVerflow fl ag Set

CLC CLear Carry flag

CLD CLear (binary-coded) Deci mal node
CLI CLear Interrupt disable flag

CLV CLear oVerflow flag

cwP CoMPare menory and accunul at or

CPX ConPare menory and index X

CcPY ConPare menory and index Y

DEC DECr enent nenory by one

DEX DEcrenent index X by one

DEY DEcrenent index Y by one

ECR Excl usive OR nenory with accunul at or
I NC I NCrenent nenory by one

I NX I Ncrenent i ndex X by one

I NY I Ncrenent index Y by one

JMP JuMP to new | ocation

JSR Junp to new | ocation, Save Return address (Junp to SubRouti ne)
LDA LoaD Accumul ator from menory

LDX LoaD i ndex X from nenory

LDY LoaD index Y from nenory

LSR (Logical) sShift Ri ght one bit

NOP No CPerati on

ORA OR nmenory with Accumul at or

PHA PusH Accumul at or on stack

PHP PusH Processor status on stack

PLA Pul L Accumul ator from stack

PLP Pul L Processor status from stack
ROL RO ate Left one bit

ROR RO ate Right one bit

RTI ReTurn from I nterrupt

RTS ReTurn from Subrouti ne

SBC SuBtract nenory and borrow from accunul ator (SuBtract with Carry)
SEC SEt Carry flag

SED SEt (bi nary-coded) Deci mal node

SEI SEt Interrupt disable flag

STA STore Accunul ator in menory

STX STore index X in nenory

STY STore index Y in nenory

TAX Transfer Accumul ator to index X

TAY Transfer Accumul ator to index Y

TSX Transfer Stack pointer to index X
TXA Transfer index X to Accunul at or

TXS Transfer index X to Stack pointer
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TYA Transfer index Y to Accumul at or
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--------- e
Label | Deci mal | Hex | Description
--------- e
DOSVEC 10-11 A-B Start vector for disk software,
normally to start of DUP.SYS routine
POKIVSK 16 10 POKEY i nterrupt shadow. To disabl e BREAK
key, poke this and 53774 ($D20E) w 112.
BIT DECIMAL ENABLED | NTERRUPT
7 128 break key
6 64 "ot her key"
5 32 serial input data ready
4 16 serial output data required
3 8 serial out xmt finished
2 4 POKEY tiner 4
1 2 POKEY tiner 2
0 1 POKEY tiner 1
RTCLOCK  18-20 12-14 24-bit TV frame counter/real -time cl ock
SOUNDR 65 41 Noi sy 1/0O flag: O=quiet, default=3
ATTRACT 77 4D 0 to suppress attract node, 128 to start;
incremented every tine loc. 19 increnents
LMARG N 82 52 Left screen margin, default 2
RVARG N 83 53 Ri ght screen nmargin, default 39
GRMODE 87 57 (BASI C) Graphi cs node numnber
RAMTOP 106 6A Top of RAMin 256-byte pages
STOPLIN  186-7 BA- B Li ne nunber of STOP or TRAP (BASI Q)
ERRSAV 195 c3 (BASI C) Error number
FRO 212-3 D4-5 Val ue returned by USR (BASI C)
VBREAK 518-9 0206-7 Sof tware break vector for 6502 BRK instruction
SDMCTL 559 022F Shadow for DMA control register
Pl ayfield size: l=narrow, 2=standard,
3=wi de. M ssil e DVA=4, Pl ayer DVA=S8.
Pl ayer resol ution: O=double |ine,
16=single line.
DVA enabl e=32
SDLSTL 560- 1 0230-1 Points to display list
COLDST 580 0244 Nonzero = reboot when RESET pressed
KEYDI S 621 026D O=keyboard enabl ed, 255=di sabl ed ( XL/ XE)
FI NE 622 026E O=course scroll, 255=fine scroll (XL/XE)
GPRI OR 623 026F Pl ayer/ M ssile/PlayField priority:
1 = PO-3, PFO-3, BAK
2 = PO-1, PFO-2, P2-3, BAK
4 = PFO-3, PO-3, BAK
8 = PF0O-1, PO-3, PF2-3, BAK
16 = allow 5th player (from m ssiles)
32 = allow 3rd col or
PADDLO-7 624-631  0270-7 val ues of paddles 0-7, 0-228
STI CKO-3 632-5 0278-B val ues of joysticks 0-3
PTRI 0-7 636-643 027C- 0283 val ues of paddle buttons 0-7
STRI D-3 644-7 0284-7 val ues of joystick triggers 0-3
TXTROW 656 0290 Text cursor row
TXTCOL 657-8 0291-2 Text cursor colum
I NVFLG 694 02B6 I nverse character flag, XOR ed w ATASCI | code

O=nornal, 128=i nverse; other val ues
result in weirder stuff
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SHFLOK

BOTSCR

PCOLRO
PCOLR1
PCOLR2
PCOLR3
PFO
PF1
PF2
PF3
BAK

KRPDEL

KEYREP

NCCLI K
HELPFG

RUNAD
I NI TAD
MVEMTOP
MEMLO

CRSI NH
CHACT

CHBAS

CH

FI LLDAT
DSPFLG

SSFLAG

HPOSPO
MDPF
HPOSP1
MLPF
HPOSP2
NRPF
HPOSP3
MBPF

702

703

704
705
706
707
708
709
710
711
712

729

730

731
732

736-7
738-9
741-2
743-4

752
755

756

764

765
766

767

53248

53249

53250

53251

02BE

02BF

0240
02C1
02¢C2
02C3
02¢c4
02C5
02C6
02Cr
02C8

02D9

02DA

02DB
02DC

02EO-1
02E2-3
02E5-6
02E7-8

02F0
02F3

02F4

02FC

02FD
02FE

02FF

D000

D001

D002

D003

0=l owercase (no shift), 64=uppercase (shift)
128=control key
Nunber of text rows available for printing

Col or of player/nmissile O
Col or of player/missile 1
Col or of player/missile 2
Col or of player/missile 3
Col or register
Col or register
Col or register
Col or register
Col or register

A WONPEFO

Jiffies before key begins repeating (XL/ XE)
0=no repeat

Jiffies between key repeats (XL/ XE)
O=repeat only once

Non- zer o=no key click (XL/XE)

HELP key status: 17=HELP pressed al one,
81=SHI FT- HELP, 145=CTRL- HELP
must be manual ly cleared. (XL/XE)

Run address of binary file
Initialization address of binary file
Top of free nenory, bel ow screen nenory
Bottom of free nenory

Cursor inhibit: O=on, otherw se off
Character node register, controls how
characters are displ ayed

VALUE I NVERSE CHARS ORI ENTATION  CURSOR

0 i nverse upri ght absent
1 bl ank upri ght absent
2 nor el upri ght transpar ent
3 solid upri ght opaque
4 i nverse i nverted absent
5 bl ank i nverted absent
6 nor nal inverted transparent
7 solid i nverted opaque

Poi nter to page of character set (even):
default 224; 226=| ower case/ graphi cs;
204=i nternati onal (XL/ XE)

Keyboard code of |ast key pressed
(255 to clear)

Col or data for Xl O FILL commuand
O=control characters do their function
ot herwi se control characters display
as characters (as if ESC pressed first)
Start/stop display flag: 255=stop, 0=go;

normal |y mani pul ated with CTRL-1

Hori zontal position of player O
M ssile 0O/ playfield collision
Hori zontal position of player 1
Mssile 1/playfield collision
Hori zontal position of player 2
Mssile 2/ playfield collision
Hori zontal position of player 3
M ssile 3/playfield collision

BSI=I=3s
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HPOSMD 53252 D004 (W Horizontal position of missile O
POPF " " (R) Player O/playfield collision
HPOSML 53253 D005 (W Horizontal position of missile 1
P1PF " " (R) Player 1/playfield collision
HPOSMR 53254 D006 (W Horizontal position of missile 2
P2PF " " (R) Player 2/playfield collision
HPOSVB 53255 D007 (W Horizontal position of missile 3
P3PF " " (R) Player 3/playfield collision

S| ZEPO 53256 D008 (W Size of player 0, 1=2X, 3=4X
MOPL " " (RN Mssile 0 to player collision

SI ZEP1 53257 D009 (W Size of player 1, 1=2X, 3=4X
MLPL " " (RN Mssile 1 to player collision

SI ZEP2 53258 DOOA (W Size of player 2, 1=2X, 3=4X

M2 PL " " (RN Mssile 2 to player collision

SI ZEP3 53259 DO0B (W Size of player 3, 1=2X, 3=4X
MBPL " " (RN Mssile 3 to player collision

S| ZEM 53260 DooC (W Mssile size, 1=2X, 3=4X

POPL " " (R) Player 0 to player collision
P1PL 53261 DOOD (R) Player 1 to player collision
P2PL 53262 DOOE (R) Player 2 to player collision
P3PL 53262 DOOF (R) Player 3 to player collision
GRACTL 53277 D01D (W 1=Mssile DVA, 2=Pl ayer DVA

H TCLR 53278 DO1E (W clear collision registers

PMBASE 54279 D407 (W Player/M ssile base address
WSYNC 54282 D40A (W Wait for horizontal sync

VCOUNT 54283 D40B (R) Vertical TV scan line counter

NM EN 54286 D40E (W Non-maskabl e interrupt enable

(192 for DLI)
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.................................. o e e e e e e e e e e e e e e e e e e e e e e e e e e e =
Doubl e Li ne Resol ution | Si ngl e Line Resol ution
.................................. o e e e e e e e e e e e e e e e e e e e e e e e e e e e =
PMBASE +-----------no-n- + | PMBASE +---------------- +
(mult. of | | (mult. of | |
1024) | | 2048) | |
I I I I I
PMBASE +384 +---------------- + | | |
| M SSI LES | | | |
PMBASE +512 +---------------- + | PMBASE +768 +---------------- +
| PLAYER 0O | | | M SSI LES |
PMBASE +640 +---------------- + | | |
| PLAYER 1 | | PMBASE+1024 +---------------- +
PMBASE +768 +---------------- + | | PLAYER 0 |
| PLAYER 2 | | | |
PMBASE +896 +---------------- + | PMBASE+1280 +---------------- +
| PLAYER 3 | | | PLAYER 1 |
PMBASE+1024 +---------------- + | | |
| PMBASE+1536 +---------------- +
| | PLAYER 2 |
I I I
| PMBASE+1792 +---------------- +
| | PLAYER 3 |
I I I
| PMBASE+2048 +---------------- +
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| Cctave: -3 -2 -1 0 +1 +2 +3

Note | Distort: 12 12 10 10 10 10 10
..... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e e e mm e m ==

B | 67 33 128 64 31

A | 72 36 136 68 33 16

A 75 37 144 72 35

Gt | 82 40 153 76 37 18

G | 85 42 162 81 40

F# | 90 45 173 85 42

Foo 98 48 182 91 45

E | 102 51 193 96 47 23

D# | 55 204 102 50

D | 57 217 108 53 26

Ct | 60 230 114 57

Cc | 63 243 121* 60 29 14

* Mddle C
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code operati on
......... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e e e mm e m ==
3 OPEN
5 GET RECORD
7 GET CHARACTERS
8 PUT RECORD
11 PUT CHARACTERS
12 CLCSE
13 STATUS REQUEST
17 DRAW LI NE
18 FI LL
32 RENAME
33 DELETE
34 CREATE DI RECTCORY ( MyDOS)
34 LOCK DI SK (SpartaDCs 2. 3/3.2)
35 LOCK FI LE
36 UNLOCK FI LE
37 PO NT
38 NOTE
39 GET FI LE LENGTH ( Spart aDOS)
40 LOAD BI NARY FI LE
41 SAVE BI NARY FILE (Atari DOCS, SpartaDOS 2.3/3.2)
41 CHANGE DI RECTCRY ( MyDOS)
42 CREATE DI RECTORY ( Spart aDOS)
43 DELETE DI RECTORY ( Spart aDOS)
44 CHANGE DI RECTORY ( Spart aDOS)
45 SET BOOT FI LE ( Spart abDOS)
46 UNLOCK DI SK (SpartaDCs 2. 3/ 3. 2)
49 SET FI LE ATTRI BUTES ( SpartaDCS X)
253 FORMAT SI NGLE DENSI TY (DOS 2.5)
254 FORMAT DI SK (default format)
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