






















































































































































































































































































Bit 6 - use the 1.79 MHz system clock as an input to the sound 
chip on voice one, 

Bit 7 - set the 17 bitpoly-counter to a 9 bit poly- counter. 

This location is very important for controlling the input 
frequencies of the voices. It is possible to set the 
frequencies to 1.79 Mhz (the system clock), 64 KHz and 15 KHz. 
Do this using by changing bits 0, 5 and 6. This greatly 
expands the range of achievable notes. Another method of 
expanding frequency range is to increase the size of the number 
that you divide into the main input frequency. Normally the 
number divided into the frequency is in the rang e O-255 but 
this can be expanded to 65535 by changing bits 3 and 4. 
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Appendix 7 
Memory Usage Directory 

PAGE ZERO 
ADDRESS 
(HEX) 

0000 0001 
0002 0003 
0004 0005 
0006 
0007 
0008 
0009 
000A 000B 
000C 0000 
000E 000F 
0010 
0011 
0012 0014 
0015 0016 
0017 
0018 0019 
001A 001B 
001C 
0010 
001E 
001F 
0020 
0021 
0022 
0023 
0024 0025 
0026 0027 
0028 0029 
002A 
002B 
002C 0020 
002E 
002F 
0030 
0031 
0032 0033 

DECIMAL 

0-1 
2-3 
4-5 
6 
7 

8 
9 
10-1 1 
12-13 
14-15 
16 
17 
18-20 
21 - 22 
23 
24-25 
26-27 
28 
29 
30 
31 
32 
33 
34 
35 
36- 37 
38- 39 
40-4 1 
42 
43 
44- 45 
46 
47 
48 
49 
50-51 

DESCRIPTION 

Vb lank timer va lue 
Cassett e jump vector 
Point e r to aisk boot address 
Temporary size of RAM 
Cartridge B insert flag 
Warmstart flag 
Good boot flag 
Disk boot vector 
Init pointer [or disk boot 
Pointer to top of memory 
Shadow for POKEY e nab le 
Break key press e d 0=pressed 
Realtime c l ock 
Pointer to dis k buffer 
CIO command 
Pointer to disk manager 
Point e r to disk utilities 
Print e r timeo ut value 
Points to position in printer buff 
Size of printer l ine 
Character bei ng output. 
Hand l e r index 
Th e current device number 
Command byte 
Result of l ast I/O operation 
Pointer to da t a buffer 
Pointer to put byt e routin e 
Count for buffer count 
Type of fil e access flag 
Used by seria l bus routines 
Used by NOTE and POINT 
Byte being accessed in sector 
Temporary storage for char in PUT 
Status of current ser i a l operation 
Checksum for serial bus operation 
Point er to seria l da ta buffer 
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0034 0035 52- 53 
0036 54 
0037 55 
0038 56 
003D 61 
003E 62 
003F 63 
0040 64 
0041 65 
0042 66 
0043 0049 67-7 3 
004A 74 
004B 75 
004C 76 
004D 77 

0050 0051 80- 81 
0052 82 
0053 83 
0054 84 
0055 0056 85-86 
0057 87 
0058 0059 88-89 
005A 90 
005B 005C 91-92 
005D 93 
005E 005F 94-95 
0060 96 
0061 0062 97-98 
0063 99 
0064 0069 100-105 
006A 006B 106 
006B 107 
006C 006D 108-109 
006E 110 
006F 111 
0070 0073 112-11 5 
0074 007A 116-122 
007B 123 
007C 124 
007D 125 
007E 007F 126-127 
0080 0081 128-12 9 
0082 0083 130-131 
0084 0085 132-133 
0086 0087 134-135 
0088 0089 136-137 
008A 008B 138-139 
008C 008D 140-141 
008E 008F 142-143 
0090 0091 144-145 

Point er past previous buff e r 
Number of times to retry I/O operation 
Number of device prese nt retries 
Indicates buffer is fu ll , 255 =full 
Point er to cassette pointer 
Type of ga p between records 
Fl ag to indicate end of cass file 
Bee p count 
Nois e flag, used to switch off I/O noise 
Fl ag to indicate Time cr itical I/O 
File manager zero page variables. 
Boot flag for cassette 
Fl ag to indicate disk a nd casse tt e boot 
Break a bort status 
Color attract flag 
Temporary register 
Left margin of display 
Right margi n of display 
Current row number 
Current column number 
Display mode 
Pointer to start of screen memory 
Old cursor row 
Old cursor column 
Va lue of character und e r cursor 
Point er to current c ursor pos1t1on 
Row pointer to DRAWTO point 
Co lumn point er to DRAWTO point 
Position of cursor in logical line 
Temporary information 
Page number of RAM top 
Character count in screen line 
Point er to editor getchar routine 
Temporary storage 
Justific a tion counter 
Tempory registers for plotting 
Registers for line drawing 
Split screen flag 
Storage for character from key board 
Temporar y storage 
Number of points to draw l ine 
Point er to start of Basic l ow memory 
Pointer to variab l e name Lis t 
Pointer to e nd of variab l e name list 
Pointer to variable data va lu es 
Pointer to start of BASIC program 
Pointer to c urr e ntly execu ting statement 
Pointer to e nd of BASIC program 
Pointer to COSUB/FOR/NEXT stack 
Point er to top of memory used by BASIC 
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!/J!/J92 !/J!/JB!/J 
!/J!/JBA !/J!/JBB 
!/J!/JC3 
!/J!/JC9 
!/J!/JCB !/J!/JD1 
!/J!/JD2 !/J!/JD3 
!/J!/JD4 !/J!/JD9 
!/J!/JE!/J !/J!/JE5 
!/J!/JE6 !/J!/JF1 
!/J!/JF2 
!/J!/JF3 !/J!/JF4 
!/J!/JF5 !/J!/JFF 

PAGE ONE 
!/J1!/J!/J !/JlFF 

146-2!/J2 
186-187 
195 
2!/J1 
2!/J3-2!/J9 
21!/J - 211 
212-217 
224-229 
23!/J-241 
242 
243-244 
245-255 

256-511 

Used by BASIC ROM 
Linenumber where program stopped 
Error number of last error 
Number of spaces between TAB columns 
Spare bytes in zero page 
Temporary l ocation for calculations 
Zero page,floating point acc umul a tor !/J 
Second floating point accumulator 
More floating point information 
Index to character input buffer 
Pointer lin e i nput buffer 
Temporary floating point registers 

System stack 
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Appendix 8 
Table of Screen Codes 
NORMAL VIDEO 

FOR TYPE FOR TYPE FOR TYPE FOR TYPE 
THIS THIS THIS THIS THIS THIS THIS THIS , , , , , , , , 
[!J GTRL , ~ GTR L J [j] GTRL T IE ESG GTR L + 

[E GTRL A ~ GTRL K ~ GTRL U ~ ESG GTRL ;, 

[]] GTRL B [!] GTRL L [[] GTRL V ~ GTRL 

[!] GTRL G ~ GTRL M ~ GTRL \.J [tl GTRL ; 

[fJ GTRL D [;1 GTRL N ~ GTRL X I SHIFT = 

[i] GTR L E [i] GTR L 0 [j] GTRL Y ~ ESG 
SHIFT 

[2l GTRL F [tJ GTRL P ~ GTRL Z GLE AR 

tsJ GTRL G ~ GTRL Q ~ ESG ESG ~ ESG DELETE 

~ GTR L H 8 GTRL R ffi ESG GTRL - ~ ESG TAB 

[j GTRL I ~ GTR L S [ij ESG GTRL = 
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I NVERSE VIDEO 

I 
FOR TYPE FO R TYP E FOR TYPE 

THI S THIS THIS THIS THIS TH IS , , , , , , 
D ,k CTRL , ~ A CTRL 0 ~ ESC 

SHIFT 

G A, CTRL A G A, CTRL P I NSERT 

11 II- CTRL B ~ ;k CTRL Q ~ ESC 
CTRL 

~ Ik CTRL C = Ik CTRL R TAB 

a IkCTR L D C] Ik CTRL S ~ ESC 
SHIFT 

~ II- CTRL E D A, CTR L T TAB 

~ II- CTRL F ~ II- CTRL U C II- CTRL 

~ II- CTRL G [J A, CTRL V 0 II- CTRL ; 

~ Ik CTR L H C IkCTRL W D Ii, SHI FT = 

~ ;k CTRL I ~ II- CTRL X [;3 ESC CTRL 2 

~ II-CTRL J [) Ik CTRL Y t1 ESC 
CTRL 

~ Ik CTRL K ~ Ik CTRL Z DELE TE 

~ II- CTRL L ~ D ESC 
ESC CTRL 

iii SHIFT 
II- CTR L M DE LETE 

~ Ik CTRL N 
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Appendix 9 
Current Key Pressed 

Location 754 stores the l ast key pressed . Only one key may be 
pressed a t a time and if two are pr essed then th e first one hit 
wi ll register. This l ocation holds th e value of the hardware 
register read a nd not the actual ASCII va lu e of th e key 
pressed. This memory locatio n is a shadow location. The value 
of t he last key press ed will r emain a t this l ocation until it 
is c l eared by a POKE or a nother key is pressed. Here is a 
tabl e of the values returned by PEEKing this location. 

Key 

ESC 
1 
2 
3 
4 
5 
6 
7 
8 
9 
I/; 
( 
) 
Bk sp 

Value 

28 
31 
31/; 
26 
24 
29 
27 
51 
53 
48 
51/; 
54 
55 
52 

Key Value 

TAB 44 
Q 47 
W 46 
E 42 
R 41/; 
T 45 
Y 43 
U 11 
I 13 
o 8 
P 11/; 

14 
15 

RETURN 1 2 

Key 

CTRL 
A 

S 
o 
F 
G 
H 
J 
K 

L 

+ 

CAPS 
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Va lue 

NOTHING 
63 
62 
58 
56 
61 
57 
1 
5 
I/; 
2 
6 
7 
61/; 

Key Va lu e 

SHIFT NOTHING 
Z 23 
X 22 
C 18 
V 16 
B 21 
N 35 
M 37 

32 
34 

/ 38 
INVERS 39 
SPACE 33 



Appendix 10 
ALPA + Disassembler 

?\LFA 

10 CLR :BOSUB 1000 
12 BOSUB 12000 
2 0 G05UB 17 00:IF NL=1 THEN RETURN 
30 PAS=I:FOR ZI=1 TO NL-l:GOSUB 2000:GOSUB 2500:GOSUB 3000:GO 

SUB 411!00 
70 IF TYPE=1 THEN B05UB 5000 
8 II! IF TYPE=2 THEN BOSUB 3511!0 
90 GOSUe 7000:GOSUB 7500:NEXT ZI 
20121 RE~1 PASS 2 
2 1215 N(>I 
21121 PA5=2 :FOR 11=1 TO NL-l:G0 5 UB 2 011!0:GOS UB 250121:G05UB 401210 
225 IF TYPE=1 THEN GOSue 5000 
23121 IF TYPE= 2 THEN GOSUB 35011! 
235 BOSUS 7(2)12)12):NEXT ZI 
2 40 BOSUS 7600:RE1URN 
1(12)12) REM INIT SYSTEM 
1(112) DIM LINE$(812) ,CODEl' (3) ,INFOS$(212) ,OF'ERl(15) ,CHAR$(I) ,H,"(!6 

) ,HZS (4) ,ENI (100) ,5Tl (100) 
1012 DI~l TEXTl'(10011!) ,FHf(411!) ,~IAND:f(18) ,r'IOR ,f(18) ,A:f(3) ,OTABLE$(8 

45) ,VA$(9) .HX:f(2) ,CHS(I) ,MEMS(6) ,DIRE$(12) 
1015 OSIZE=15:NDIR=4:FG=111!0 
1020 D rr'1 HEX$ (2) ,SYSS (III!) ,SYI'IBOL cl' (220) , LI~BEL:f· (10) , LVALUE$' (4) ,r'lE 

M(F(3) 
10311! Hl'="012:3456 789ABC DEF" 
1035 NL=I:EPOIN=I:SYMBOL:f(I,I)=CHRS(0) 
1037 D I F,Ect=" DFBDFVIEQUORG" 
1045 POIN=I:ST=1 
1050 NMODE=11:FR=1 
1060 T Nf' IJS ,f =" ~ ~ .•. ~ ~ • . • ~ ~ ~ , •. •. ~ • ~ • A • ~ .• " 

1500 DATA 104,104,1 33 ,213,104,1 33 ,212 
1510 DATA 1~4,37,213,133,21 3 ,104,37,212,133,212,96 

1530 FOR 1=1 TO 18:READ A:MANDS(I,II=CHRS(A):NEXT I 
1540 MOR$=MAND$:MORS(9,9)=CHRS(5):MOR$(14,14)=CHRS(S) 
1551/l ()TA8LE~'=" ,~": OTABLE$ (840) =" .": OTASLES (2, 8'll/l) =OTABLE$ (1, 841/l-

1 ) 
1 61/l1/l F~EAD NOF'S 
161~ FOR 1~1 TO 84~ STEP OSIlE 
1631/l READ A$,ADDR,N:Ml=INT(ADDR/256):Ll=ADDR-(Ml*256) 
165~ OTABLES(I,I+2)=A$:OTABLE:f(I+3,I+3)=CHR$(Ll):OTABLE$(I+4,1+ 

'+) =CHR$ (~11 ) 
1690 FOR J=1 TO N:READ A:IJTABLE:f(I+4+J,I+4+J)=CHRS(A):NEXT J:NE 

1699 
17<111<1 
1705 
17l\~ 

1999 

XT I 
RETURN 
REM INTT ASSEMBLER 
ST=I:PC=IIl:EPOIN=1:SYMBIJLS(1,11=CHR$(IIlI:V=0:NC=I:SYSL=1Il 
FOR l=iIl TO FG:MEM(I)=I/l:NEXT I 
RETURN 
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2~~~ REM INTIALIZ E VARIABLES IN LINE 
2~J~5 1..1 NEof·~" " : U:~~III: FLA(;=III 
201121 ERR=IlJ: AOOr,=IZI: 1 NFOSS=" " : MEt-1S=" ~ ~" 
2121c;1il TYF'E~~: CHARS"'" " : OPER:;";" " 
2IlJc;~ MoDE= 1: CODE:t=" .~ A " : HX$·=" A ~" 

2499 F:E.TUF:N 
25 111111 REM GET LINE 
251215 STl=ST1(Zl):EN1=EN1IZ1):JJ=1 
25 11Z1 FOR J=STl TO EN1:LINESIJJ.JJ)=TEXTSIJ.J):JJ=JJ+I :NE XT J:CO 

UNT-I EN I-ST1) +2: RETURN 
2999 F:ETURN 
31211lJ1il REM PROCESS AN LABEL 
31Z1~5 CC=I:SYSL~l:LE=LENILINES) 

3111 10 Gl1SIJE< 6~)0~: IF CH :t<>"~" THEN SYSlISYSL.. SYSU=CH:t : SYSL=SYSL+ 
1: GoTo ~,; 01111 

311115 SYSL=SYSL-l:IF SYSL<>IZI THEN FLAG=1 
3v120 F:ETURN 
350111 REM ASSEMBLER DIRECTIVES 
351112 OF'ERS=LINE$116.LENILINES»:OP=LENIOPERS) 
:351Z15 I r= CoDES=" OFB" THEN 355111 : RETURN 
~,511il IF C[JDE~ :t="DFW" THEN 3651Z1: r~ETURN 
3515 IF CoDES="EQU" THEN 37111111 :RE TURN 
55::r£1 IF CDDE$="m~G" THEN 375111: RE.TURN 
3 55111 REM. DEFINE BYTE 
.":',J..J,.J [JOSUB 5:::::QHll 
3557 IF LENIMEMS) ()2 THEN GO GUB 6011ll :RETURN 
3559 HXS=MEMSI1, 2):GDSIJE< 91il0111 :Ml =DEC 
356111 BOSUE< 9 11Z11Z1:PUSI 6.7)=MEMSll, 2 ):MEMINC'=DEC 
3565 PC=PC+l:NC=NC+l:GOSUB 93111121:RETURN 
365111 REM DEFINE WORD 
3655 GOSUB 531211Z1:GOSUB 9100 
3661Z1 PUt(6,7)=MEMSI3,4':PU$19,llZl)=MEMSI1,2) 
~:';b65 H X :I··=I·Ir:~~1:*, 13,4) : Gm3UB 9001l1: MEM INC) =DF.:C 
3670 NC = NC+l:HXS=MEMS( l, 2):GOSUB 920111:MEMINC)=DEC:NC=NC+ l:PC=PC 

+2:GOSIJB 930111:RETURN 
371210 REM PROCESS EQU 
3701 IF PAS=2 THEN RETURN 
3702 IF FLAG=0 THEN F'RINT "LABEL •. vJITHoUT ~E[lU": ERR=l: RETURN 
3705 GOGUB 5300:GOSUB 930111 
37 10 IF CoUNT=2 THEN V=I:HXS=MEM$ll,2':GoSUB 91Z100:PG=DEC:GOSUB 

6b0~l: RETlmN 
37 15 IF CoUNT=4 THEN V=2:HXS=MEMSI3.4):GOSUB 9001Z1:L.3=DEC:HXS=ME 

MSll,2):GOSUB 9000 :M3=OEC :PG=IM3*256)+L3 :GOSUB 6600:RETURN 

3720 GO SUB 61Z110 :RETURN 
375111 RE~l ORG 
3755 GOSUB 531110:GOSUB 931Z11Z1 
3760 IF L.ENIMEMS) (> 4 THEN GOSUB 60112l:RETURN 
3765 HXS=MEMS(I, 2':GOSUE< 91110121 :Ml =DEC 

~57b7 HX·.;:"'I ' lIc.M·l ( :~:" 4): liDL:;UB C/1il1il0: l_l=DEC 
3770 PC= IMl*256)+Ll:F'Cl=F'C:GOSUB 9300:RETURN 
401110 REM PRDCESS OPERATION CODE 
4015 CODES=L INESI8.11il) 
4020 FOR 1=1 TO (NOPS-OSIIE' STEP OGIIE 
4025 IF CODES=OTABLESII,I+2) THEN INFOS S=OTABLESII ,I+OSIZE-I):T 

YFE'; 1: f;:ETU['(N 
4~J::,0 ~lEXT I 
4lin5 1~ 1~ ~1 

41il40 FOR 1=1 TO INOIR* 3 ) STEP 3 
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41ll'f~j IF CODE::f.=D IRE'", ( I , 1+2) THEN TYF'E= 2 : RETUI~N 
4047 NEXT I 
40",0 Ff~ I NT "U~W:NOWI~ .~OPERAT I ON &CODE" : ERR= 1 : RETURN 
5 III III III REM F'Rrn:ESS OPERAND 
5 III III 5 IF FLAG=1 THEN V=2:PG=F'C:GOSUB 661110 
5 III I III IF LEN (LINE:f.) ( 16 THEN MODE=l:RETURN 
511115 OF'ERS=LINE:f.(16,LEN(LINE:f.'):OF'=LENIOF'ERS' 
51ll21ll CHARS=OPERS(l,l) 
511125 IF CHARS="( " THEN GOSUB 511ll1ll:RETURN 
~)"131ll IF CHArU=" it" THEN GllSUB 52011J: F<ETURN 
::;035 I F CHAR~: =":f." THEN GOSUB 53 IIJ III : RETURN 
5037 IF CHAR:f.="&" THEN GOSUB 541ll1lJ:RETURN 
5040 A=ASC(CHARS):IF A>=65 AND A(=90 THEN GOSUS 5500:RETURN 
511195 GOSUe 6030iRETURN 
51 o III REM F'ROCESS INDIRECTION 
5105 
5107 
51.0[1 
5110 
::'151<1 
5 151 
5152 

5 153 
5 J. 54 
:j 1. 56 
~~.t 57 
5 161ll 
5 .1 6 1 
51.62 
516:;:: 
5164 
5170 
5 .1 7 1 
~j1.72 

51T'. 
5180 
51.8 1 
5182 
5190 
:0;1."11. 
5 192 
519:, 
5194 
521Z10 
5 2 05 
~~ 2 l !:) 
5220 
522:i 
~i 2 5(l) 

~5255 

5 2 6fl) 
5 2 61 

526::i 
531110 
5::((1~5 

5::::.1(2) 

53 15 
5 3 17 
ei319 

CC=2:[iOSUB 571ll1ll 
IF CH:f.=":t" THEN GOSUB 5150: RETURN 
A=ASC(CHS):IF A>-65 AND A(=91ll THEN GOSUe 561l)1IJ:RETURN 
[iOSUB 601ll1ll:RETURN 
REM F'ROCESS HEX INDIRECTION 
COUNT=1 
GOSUB 571ll1l):IF TR=I THEN MEM:f.(COUNT,COUNT'=CHS: COUNT=COUNT+ 
1:(3()TO 51.52 
C()UNT=COUNT- l 
I r: CH$="," THEN GOSU8 5161Z1 : RETUf~I'j 
IF CH:f.=") " THEN GOSUB 5171Z1:RETURN 
GOSUe 61ll1ll1ll:RETURN 
REM PROCESS INDIRECTION X 
IF COUNT(>2 THEN [i()SUB 61llIllfll:RETURN 
GOSUe 571ll1ll :IF CHlO<> "X" THEN G()SUe 601ll1ll:RETURN 
GOSUB 571llfll:IF CHS(> ")" THEN G()SUe 61Z11111ll:RETURN 
t10DE=512: RET URN 
REM INDIRECT, Y OR (INDIRECT) 
IF CDUNT=4 THEN G()SU8 5181ll:RETURN 
IF C()UNT-2 THEN GOSUe 5190:RETURN 
GOSUe 61ll1111:RETURN 
REM PROCESS ABSOLUTE INDIRECTION 
GOSUe 571ll1Zl:IF CH:f.="" THEN M()DE=11I124:RETURN 
GOSUB 61ll1ll1l1:RETURN 
REM PROCESS INDIRECT,Y 
GOSUB 57111111: I F CH~'(:>"," TH~:N GOSI.JB 6 III III III : r~ETURN 
GClSUB 57flllll :IF CHS<> "Y" THEN GOSUS 601111ll:RETURN 
[i[),:iUB 571Z1111: IF CHlO< >"" THEN GOSUB 6111(l)fll: RETURN 
t'IDDE=256 : RETURN 
r~EM Pf~DCESS IMi"IEDIATE DATA 
MDDE=2 
CHARSo~m:·ER:f. (2,2) 
IF CHliR:f.=":f." THEN GOSUB 5250: RETURN 
G()SUe 6111111l:RETURN 
REM PROCESS IMMEDIATE HEX DATA 
HXS=OPER$13,LENIOPERS» 
IF LEN (HXS»2 THEN GOSUB 6(l)ll11:RETURN 
IF LEN (HXS' (2 THEN HX$(2,2'=HXS(l,l):HXS(l,l)="IIJ":GOSUB 9(l) 
IZIIll:IMM=DEC:RETURN 
GOSUe 91ll1ll1l1:IMM=DEC:RETURN 
REM GENERATE HEX MEMORY OBJECT 
CC=2:COUNT=1 
GOSUB 57111111: IF TR=1 THEN MEM$IC()UNT,COUNT'=CHlO:COUNT=COUNT+ 
1: GOTO 5 ::; I (;) 
COUtH=CClUNT-l 
IF CH:!:="," THEN GDf:1IJB 575(l): RETUF~N 
IF CH:f.="" THEN GOSUe 5811l1ll:RETURN 
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5321 Pf~ INT "ILL.EGI\L. .~CHARACTER A I N .~OPERAND": ERR= 1: RETURN 
541Z111) fiE.t-l FlELATlVE BRANCH 
5411)1 Ci-IARS=OPERS(2,2) 
541Z12 IF CHARt=" of." THEN GOSUB 54 1 III : RETUr~I'l 
541114 IF CHAF.;:t >=" A" AND CHARS < =" Z" THEN GOSU8 54511): RE TLiRN 
5411)6 GOS UB 61Z1711l:RETURN 
54 11Z1 REM PROCESS HEX LA8EL 
541 2 CC=3 :COUNT=1 
5414 GOSU8 5711)1ZI:IF TR=1 THEN MEM$(COUNT,COUNT)=CHS:COLlNT=COUNT+ 

1 : (,OTD 5'114 
5415 COLlNT=COLINT-l 
~j416 IF CHoV ·:'· "" THE.N GOGUB 61Z1111l:RETUf~N 

5419 MODE=21Z148:RETURN 
54511) REM RELATIVE LABEL 
5451 LA8ELS ( I,l) =CHARS :LSIZE=2 : CC=3 
5453 GOSLlE< 681Z11Z1:IF TR=1 THEN LABELS( LS I IE, LSIZE)=CHS:LS IZE=L.S I I 

E+l:GOTO 5453 
5455 LSIZE=LSIZE-l:GOSLIB 671Z11Z1 
5457 IF FOLlND=1 THEN MEMS=LVALLlE$:GOSUB 5416:RETURN 
5'''09 IF P(.\S"2 THEN ",OSLIS 6~J85: RETURN 
54611) t- IE~IS= " IZIIZIIZIIZI": COUNT=4: GOSUS 54 16: RETURN 
5499 RETUF:N 
551Z11Z1 REM PROCESS LABEL IN OPERAND 
551£) 1. LABELS: ( 1 , 1 ) =CHAR :~: LS I ZE=2: CC=2 
551Z13 GOSLlE< 681Z11Z1:IF TR=1 THEN LABELS(LS IZE,LS I lE )=CHS:LSIlE=LS IZ 

E + 1 : GOTO 5c;II):5 
551Z15 LSIZE=LSIZE- l: GOS LIB 671Z11Z1 
5515 IF FOUND=1 THEN MEMS=LVALUES:GOSLIB 5317:RETLIRN 
55 19 I F PAS=2 THEN GOS UB 61Z185 :RET URN 
5521Z1 ~lEM -*: ~ " 1ZI1ZI1ZI~1" : COUNT=4: GOSLIB ~_j::) 1 7 : RETURN 
5601Z1 REM LABEL INDIRECTION 
561£)1 LABELSC1,1)=CHS:LSIZE=2:CC=3 
561Z13 GOSue 681Z11Z1:IF TR=1 THEN LABELS(LSI ZE,LSIlE) =CHS:LSI ZE=LSIZ 

l::: + 1 : GOTO 561Z13 
561Z15 LSIZE=LSIZE-I:GOSUB 671Z11Z1 
56111) IF FOUND=1 THEN MEMS=LVALLlES:GOSUB 5154:RETURN 
5612 IF PAS=2 THEN GOSLIB 61Z185:RETLIRN 
5615 I'IEM$=" illIZI" : COLJNT=2: GOSLIB 5 154: RETURN 
57 IZI III REM GET CHAR FROM OPERAND 
571Z15 TF:=I£): CHS="" 
5711Z1 IF CC>OP THEN RETURN 
5715 CHS=OPERS(CC,CC):CC=CC+l:A=ASC(CHS) 
57211) IF A) =65 AND A( =711l THEN TR=l:RET LIRN 
57311l IF A) =48 AND A<-57 THEN TR=I:RETURN 
5735 nETURN 
57511l REM PROCESS AN INDEX REGISTER 
57~j5 GOSU8 ~j7Q)eJ 

~i7611l IF CHS="X" THEN GOS LIB 57811l:RF..TLlRI~ 

:=;765 I F CHS~" Y" THEN GD!3UB 57r,>~1: RETURN 
577111 F'R I NT "I LLEGAL A INDE X AREG I STER AFOLLOW I NG ~ VALUE" : ERR= 1: RE TLIR 

N 
5781Z1 REM DETERMINE IF ZERO /ABSOLUT E X 
5785 IF COUNT=2 -THEN MODE=B: RETUFlN 
5787 IF COUNT=4 THEN MODE=64:RETLIRN 
5789 BOSUB 61l111£):nETLIRN 
57911) REM DETERMINE IF ZERO/ ABSOLUTE Y 
579:5 IF CDUNT=2 THEN MIJDE=16: R~:TlJRN 
5797 IF COUNT=4 THEN MODE=128:RE1URN 
5799 GOSLIB 6I1JII1J:RETURN 
58 III III REM DO ABSOLUTE on ZERO PAG~ HEX 
581£)5 IF -CCruNT=2 lHEN MODE=4 :RETURN 
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5810 IF COU NT=4 THEN MODE-32:RETURN 
5815 GOSUB 6~1~ : RETURN 

6000 REM PRINT ERROR MESSAGES 
61005 PRINT "ILLEGAL_INDIRECT_INSTRUCTION":ERR-!:RETURN 
6010 PR INT "ILLEGAL _HEX IDEC I 11AL _VALUE": ERR-!: RETURN 
6020 PR INT "BRANCH _OUT _OF _RANGE": ERF,-! : RETURN 
6121 30 F'RI NT "ILLEGAL .~ADDRESSI NG _MODE _W ITH _I NSTRUCTI ON": ERR-!: RET 

L1F(N 
6070 
6080 
61218~; 

641Fl 
651lilZl 
65(2)5 
65117J 
6:515 
661Z11Z1 
66101 

66105 
66111J 
6615 
6617 
66 18 
66210 

6622 
662'~ 

66 26 

67100 
6711J1 
671Z15 
671.0 
6715 
6720 
6725 

6 730 
673 5 
6740 
6745 
6750 
677~ 

6775 

6780 

6800 
68~;::J 

68 1/l) 
68J.5 
682 1Z1 
613 ;~~i 

7 IZIIZI 121 
70/l)1 
7 QHZI 2 
71il17J5 
712lH') 

PRINT "ILLE GAL .~OPERAND": ERR-!: RETUF:N 
F'R I NT " MUL.T IPL.Y _DEF I NED _LA~<EL": ERR-!: RETURN 
PRINT "UNf<NOWN _SyrvIBOL": ERR- !: RETUR N 
IF COUNT<>4 THEN GOSUB 61il!IZI:RETURN 
RErvl 
CH$= "" 
IF CC ) LE THEN RETURN 
CH$=LINE$ICC,CC):CC=CC+!:RETURN 
REM CHECK IF LABEL IN SYMBOL TABLE AND IF NOT ADD TO Ir 
LSIZE-SYSL:LABEL$=SYS$ : GOSUB 67017J :I F FOUND=! l~EN GOSUB 60 
80: RETUF,N 
SYMBOL$IEPOIN,EPOIN)=CHR$ISYSL):EPOIN=EPOIN+! 
COUNT=! 
FOR I=EPOIN TO EPOIN+SYSL-! 
SY MB(]L :f I I , I ) =SYS$ I COUNT, CmmT ) 
COUNT-COUNT+! :NEXT I 
EPOIN=E POIN+SYSL: SYMBOL$ IEPOIN, EPO IN)=CHR$IV):EPOIN=EPO IN+ 
! 
MSB- INTIPG/256):LSB-PG- IMSB*256 ) 
SYMBOLSIEPOIN,EF~IN)=C~m$ILSB ):EPOIN=EPOIN+! 

SYMBOL$IEPOIN,EPOIN)=C HR$IMSB) : EPOIN=EPO IN+l: SYMBOL$IEPOIN 
, EPOIN)=CHRSI0):RETLIRN 
REM SEARCH SYMBOL TABL E 
SPClIN-l:FOUND=0 
A$=SYMBOL$ISPOIN , SPOIN):A=ASCIA$) : IF A-0 THEN RETURN 
IF A()LSIIE THEN SPOI N=SP(] IN+A+4:GOTO 67105 
SA=SPOIN:SPOIN=SPOIN+l : CClUNT=! 
FOR I =SPOIN TO SPOIN+A-l 
IF LABEL$ICOUNT , COUNT) ()SYMBOL $ II,I) THEN 5POIN=SA+A+4:GOr 
(J 6 7~15 
COUNT=COUNT+l:NEXT I 
SP(]IN=SA+A+l :FOUND= !:LSI =ASC ISYMBOLSISPOIN,SPOIN» 
IF LSI-2 THEN GOSUB 6771il :COLlNT=4:RETLIRN 
IF LSI=l l~EN GOSUB 67Fl~:COUNT=2 :RETURN 

RETURN 
SPO IN=SPOIN+! :BYTE=ASCISYMBOL$(SPO IN. SPO IN»:PM=BYTE :GOSUB 

92W0: LVALUESI3,4)=HXS 
SPOIN=SPOIN+ !: 8YTE=ASCISYMBOLSISPOIN , SPO IN»: PM=PM+IBYTE* 2 
56) :GOSUB 9200 :LVALUE$ll.2)=HXJ :RET URN 
SPO IN=SPOIN+l : BY TE -ASCISYMBClL$ISPOIN,SPO IN»:PM= BYTE:GOSUB 

9 2 00:LVALUESI!, 2 ) = HX$ : RETUR N 
RE~1 GET CHAR FROM OP ERA ND 
n~=~: CH '~:=" " 
IF CC ) OP THEN RETURN 
CH$=(]PER$ICC , CC) : CC-CC+l:A=ASCICHS) 
I F A) =65 AND A\ -90 THEN TR-l:RETURN 
I\ETU::::N 
REM GENERATE OBJECT CODE 
IF EI\R= l THEN RETURN 
IF TYPE=2 THEN RETURN 
ADDR=ASCI INFOS$14 ,4 »+IASCIINFClS$(5 . 5 ».256) 
A=USRIADRIMANDJ) .ADDR,MODE):IF A=IZI THEN GOSUB 603 0:RETURN 
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7015 
7021iJ 
712J25 
70,;12J 
712J35 
712J412J 
712J4:5 
712J512J 
71iJ55 
70612J 
7flJ6::/ 
71iJ712J 
1015 
7081iJ 
708:5 
712J91il 
7~("~j 

7099 
7499 
7500 
7~;m 

7505 
760liJ 
7602 
761il:"j 
76112J 
71:,15 
76~212J 

76:':~5 

76:30 
7635 
76412J 
7645 
7650 
7655 
7660 
811J50 
8055 
80b0 
El1il65 
007111 
8100 
fl :llll~o 
8lllil 
8115 
81211J 
8125 
81512J 
B155 
fH60 
8165 

8311)1IJ 
8 ::;11)5 
8.3111) 
8315 
8~317 

8319 
850111 
85fll5 
8510 

CClUNT=0 
FOR 1=0 TO NMODE 
A=USRIADRIMANDS) ,ADOR,2 A I):IF A:>III THEN COUNT=CDUNT+l 
A=USRIADRIMANDS) ,MODE,2 A I):IF A< >III THEN GOTO 712J40 
NEXT I 
OBJECT=ASCIINFOSSI5+COUNT,5+CDUNT» 
IF MODE=l THEN GOSUB 01lJ511J:RETURN 
IF MODE=2 THEN GOSUB 81111111:RETURN 
IF MODE=4 THEN GOSUe 81511J:RETURN 
IF MDDE=8 THEN GOSUS 81511J:RETURN 
IF MOD8=16 THEN GOSUB 81511J:RETURN 
IF MODE=32 THEN GOSUB 8300:RETURN 
IF MODE=64 THEN GOSUB 8311J0:RETURN 
IF MOOE=128 THEN GOSUB 8 311111J:RETURN 
IF MOOE=256 THEN GOSUB 8511J0:RETURN 
IF MODE=512 THEN GOSUB 8500:RETURN 
IF MODE=1024 THEN GOSUS 83011J:RETURN 
IF MODE=212J48 THEN GOSUB 8612J1ZJ:RETURN 
I~:ETURN 

REM PRINT OUT THE LINE 
IF ERR=1 THEN RETURN 
F'R I NT pu:r: RE.TURN 
REM F'RINT OUT SYMBOL TABL.E 
F'R I NT : F'R I NT "SYr'1E'OL 4 TABLE" 
SF'OIN=l 
AS=SYMBOLSISF'OIN,SPOIN):A=ASCIAS):IF A=0 THEN RETURN 
SF'O I N=SF'O I I~+ 1: LABEL:t·=" • ~ . .• 4 •••••• " : CO= 1 
FOR I=SF'OIN TO SPOIN+A-1 
LABELSICO,CO)=SYMBOL$II,I):CO=CO+l 
NI~XT 1. 
SPO I N=SF'O I IHA+ 1 
Li=ASCISYMBOLSISPOIN,SPOIN»:SF'OIN=SPOIN+l 
M1=ASCISYHBOLSISPOIN,SPOIN»:SF'OIN=SPOIN+1 
F'RINT U'BEL:t· ;"~. "; 

BYTE-H1:BOSUB 9 211l1ll:F'RINT HX$; 
BYTE-Ll:GOSUB 9211J0:PRINT HX$:GOTO 7(111) 
REM GENERATE IMPLIED OBJECT 
GOSUB 9111l12J:MEMINC)=OBJECT 
NC~NC+ 1: F'C-PC+ I 
BYTE=OBJECT:GOSUB 92011) 
PUSI6,7)=HX:t:GOSUB 9311J0:RETURN 
REM GENERATE IMMEDIATE OBJ CODE 
GOSUB 9111l1lJ:MEMINC)~OBJECT 

NC=NC+1:MEMINC)=IMM:NC=NC+l 
BYTE=OBJECT:GOSUB 9211l1lJ:PC=PC+2 
PU$lb,7)=HX:t:BYTE=IMM:GOSUB 9200 
PUSI9,10)=HXS:GDSUB 93011l:RETURN 
REM GENERATE OBJECT FROM ZERO 
GOSUS 9111l0:MEMCNCI=OBJECT:NC=NC+l 
BYTE - UBJECT:GOSUB 921110 
PUSI6,7)=HX$:PU$C9,111l)=MEMS:NC=NC+l:GOSUB 9311)1Il:F'C=PC+2:RET 
Uf,N 
REM F'ROCESS ABSOLUTE 
GOSUB 9111)1Il:MEMINC)=OBJECT 
NC=NC+l:BYTE=OSJECT:GOSUB 9211)1I):PUSCb,71=HXS 
HXS=MEMSI3,4):F'U:t19,11lJ)=HX$:GOSUB 911l1ll1ll:MEMINC)=DEC:NC=NC+l 
HX$=MEM$ll,2):PU$112,13)=HXS:GOSUB 911J00:MEMINC)=DEC:NC=NC+ 
1. : PC=PC"-:, 
GOSUB 9311111):RETURN 
m~M INDIRECT,Y 
GOSUB 9111l0:MEMINC)=OBJECT:NC=NC+l 
HX$=MEMSll,2):GOSUB 911J1Il1IJ:MEMINC)=DEC 
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8515 
B5~~!l) 

8525 
B5:'·1lJ 
El600 
8602 
861115 
1361 III 
f.16 15 
El62fll 
8625 
8627 
8630 
86:,,5 
F3637 
8641') 
8645 
900l?J 
9 III III 5 
911)11') 
9121 15 
9 11)2 III 

9025 

91t)3l?J 
91 II) III 
9 105 

9200 
92(7.)5 
92 11il 
9 3 1lJ0 
9305 
9 ::;07 
9310 
9 :3 15 
9~;011l 

95fll5 
9507 
9:51119 
95 11 
951.3 

95 15 
'1:517 
95 19 
95:<: 1. 
9~)23 

952~i 

9527 
9~)29 

9531 
9533 
9535 
'1537 
95:3 9 

NC~NC+l :PC=PC+2 

BY TE = OBJ ECT : GOS UB 9211l0 :PU$C6, 71=HXS 
P US C 9 , 111) I =ME I1 $ 
BOSUS 93012l:RETURN 
REM RELATIVE BRANCH 
I F PAS=I THEN 86312l 
HX$~MEM$C 1, 21 : GOSUB 9 11l1110:MSB=OEC 
HX$=MEM$(3,41 :GOSUB 912l1ll1lJ : LSS sDEC 
LA=( MSB*2561+ LSB:DI=LA-PC-2 
IF Dl ) 129 THEN GO S UB 6021lJ :RETURN 
I F DI ( -126 THEN GOS US 612l212l : RETURN 
IF DI(III THEN 01=DI +256 
GOSUS 911lJ1lJ : MEMCNCI=OBJECT :NC=NC+ l 
MEMCNCI=DI:NC=NC+1:PC=PC+2 
BYTE=DI:GOSUB 921lJ1lJ :PU$C9 ,1IlJ I =H XS 
BYTE=OB,1ECT: GOSUe 921'J1lJ : P Uct , C 6 , 7 I =HX:l' 
GOSUB 931lJ1II:RE TURN 
REM CONVERT VA LUE IN HXS TO DEC 
A$=HX$Cl,II:GOSUB 9020 
DEC=BYTE*1 6 :A$ =H X$C2,21 : GOS UB 91lJ21'J 
DEC=DEC+BYTE:RETURN 
BYTE=0 :IF AS >=CHRSC481 AND A$( =CHR$C57) THEN BYTE~ASCCA$I-

4r3: r,ETU I~N 

IP AS )=C HRSC651 AND AS < =CHRSC7IlJI T HEN BYTE=ASCIASI-55:RETU 
f~ l~ 

GOS UB 6 IlJlllJ:RETURN 
REM CONVER T PC TO HE X 
M1=INTCPC /2561:BYTE=Ml:GOSUB 9 2 1lJ1II:PUSC1,21=HXS:LI=PC-CM1*2 
561 :BYTE=L1:GOSUB 921lJ1lJ :PUSC3,41=HXS :RETURN 
REM CONVERT BYTE TO HXS 
MSB=INTC BY TE / 161 :LSB=BYTE-IMSB* 161 
HX$ll,ll=HSCMSB+l ,MSB+11 :H XSC2 , 2 1= HSC LS B+l,LSB+ 11:RETURN 
REM PUT OPERATION 
IF SYSL()0 THEN PUSC1 5 ,1 5+SYSL- 1I=SYSS 
PUSI 23 , 251-CODES 
PU$C 2 8,2B+LENCOPERSII=OPERS 
RETURN 
REM DATA FOR ASSEMBLER 
DATA 56 
DATA ADC,lI111lJ6,8,105,101,117,11lJ9,1 25 ,1 21 ,11 3 ,97 
DATA AND,1~06,8,41, 37,53 ,4 5,6 1,57 .4 9 . 33 

DATA ASL~109 . 5, 10,fll6 , 22 ,14, 30 

DATA BCC,2048,l ,144 

DATA BCS , 2 048 , I , 176 
DA TA BEQ, 2 048,l,240 
DATA BIT, 36 , 2 , 36,44 
DATA BMI,21lJ48,l,48 
DATA BNE, 2 1lJ48,l, 2111B 
DA TA SPL, 2 048,l,16 
DATA E<Rf< , 1 .1, 011l 
DATA BVC, 2 048,l,81lJ 
DATA BVS,21lJ4 B ,I,11 2 
D?\TA ClX, 1 , 1. , 2 4 
DATA CLD ,1,l, 2 16 
DIHA CLI ,I,1 ,88 
DATA CLV,I,1.184 

954 1 DA TA CMP,1~06,8,201, 1 97 , 2 1 3,2fll5,22 1, 2 1 7,209 ,1 93 

954 3 DA1"A CPX,38, 3 ,22 4 ,228 , 236 
9545 DATA CP Y,38,3 ,1 92 ,1 96, 2 04 
9547 DATA DEC,108,4,198, 2 14, 21lJ6 , 222 
954 9 DATA DEX,1,1, 2 1112 

145 



D?\TA DEY, I ,1,1:".6 95::i1. 
9553 
9555 
9557 
95~j9 

9561 
9563 
9565 
9567 
9:;69 

DATA EOR,I~~6,8,73,69,85,77 ,93 ,89,81,65 

DATA INC,1~8,4,230,246,238,254 

DATA INX,I,l,232 
DATA II~Y,l,l,2~12l 

DATA JMP,112l56,2, 76 ,112l8 
DATA .JSR, ~.::;2, 1., :~;2 
DATA LDA,112l12l6,8,169,165 ,181,173,189,185,177,161 
DATA LDX,182,5,162,166 , 182,174.1912l 
DATA LDY,lll2l,5,1612l,164,18~,172,29 

9571 DATA LSR,45,4,74,712l,86,78 
9573 DATA NOP,l,l,234 
9575 DATA [IRA,1~~6,8,9,5,21,13,29,25,17,1 
9577 DATA PHA,l,1,72 
9579 DArA PHP,l,l,B 
9581 DATA PLA,I,I,112l4 
9583 DATA ~_P,1,1,412l 

9585 DATA ROL,109,5,4 2 ,38,54,46,62 
9587 DATA ROR,lI2l9,5,112l6,112l2,118,11I2l,126 
9589 DATA RTI,l,l,64 
9591 DATA RTS,l,I,96 
9593 DATA S8C,1~~6,8,233,229,245,237,253,249,241,225 
9595 DATA SEC,I,1,56 
9597 DATA SED,1,I,248 
9599 DATA SEI,l,l,1212l 
9612l~ DATA STA,112l12l4,7,133,149,I41,157,I53,145,129 
9612)2 DATA STX,52, 3 ,134,15~,142 

961214 DATA STY,44,3,132,148,1412l 
9612)6 DATA TAX,l,1,1712l 
961218 DATA TAY,I,l,168 
9b112) DATA TSX,l,l,IGb 
9612 DATA TXA,I,I,138 
9614 DATA TXS,l,l,154 
9616 DATA TYA,I,I,152 
9812)1 INPUT #I,LINES:CDUNT-LEN(LINES)+l:RETURN 
1112)12l121 REM APPEND 
1112l12l~i PRINT NL:" ~"l: GOSUB 981211 
1112)112l IF COUNT=I THEN RETURN 
1112115 JJ=I:COUNT=COUNT-l 
1(12)212l STI(NL)-FR:JJ-l 
1112125 FOR I-FR TO FR+COUNT-I:TEXTS(I,I)=LINES(JJ,JJ) :JJ=JJ+I:NEX 

T I 
1112)312l EN1(NL)=FR+COUNT-l:FR=FR+COUNT:NL=NL+l:GOTO 1112)12l5 
11112)12l REM LIST 
11101 IF NL=1 THEN RETURN 
11105 INPUT Fl,F2 
11112)6 IF F2)=NL THEN F2=NL-l 
111112) FOR I-I TO NL 
11115 IF I)-Fl AND I (=F2 THEN GOSUB 11125 
(11212) NEXT I:RETURN 
11125 STl-ST 1 (I): EI~I-[Nl (I) 
111312) PRINT I; "."l:FOR J-STI TO EN1:PRINT TEXTS(J,J): :NEXT J:PRI 

NT : RETUfil'l 
111612l GOTO 115212l 
I. 12.'12l fiE!"1 DEl.ETE 
1 1. 21215 I NF'UT F 1 
112112l IF F1)NL-I·OR FI ( l THEN RETURN 
11215 IF F1-NL-I THEN NL=NL-l:RETURN 
1122~ JJ~Fl:FI=Fl+l 

11225 FOR I=Fl TO Nl. 
1123121 EN1 -ENl (I) : ST 1 =5T 1 ( I) : EN 1 (J J) =ENl : S T 1 (J J) =ST 1: J,:/=J ,J+ 1: NE:X T 

I : NL=NL ··· 1 : "E TURN 
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11 3 11l1ll REI'1 INSERT 
11 ::',1Il5 INPUT F 1 
11 3 1116 IF 'F l ) =NL THEN RETURN 
11 3 111l Fl=Fl+1 
11 3 15 F'RINT Fl:"~"::GOSUB 9E'JIIlI 
1 1325 IF COUNT=1 THEN RETURN 
1133 11l COUNT=COUNT-l:STl =F R:JJ=1 
11 335 FOR I-FR TO FR+COUNT-l:TEXTSII,II=LINESIJJ,JJI:JJ=JJ+1:NEX 

T I 
11 3411l EN1=FR+COUNT-l 
11 345 J=NL-Fl:S0=NL-l:LINK=NL 
11 3511l FOR 1=1 TO J 
11 355 A=STI ISOI:STIILINKI=A:A=EN1IS01:ENIILINKI=A:SO=SO-I:LINK=L 

HW:- l:NEXT I 
11 3611l EN1IF11=EN1: STIIF11=STI:FR=FR+COUNT:NL=NL+1:GOTO 11 3 111l 
11411l1ll REM t,!\vE 
1141115 IF NL-l THEN RETURN 
1 141117 eIPER$="": I NPUT OF'ER e~: IF OPER$="" THEN RETURN 
114J'" OPEN #2,EI,IIl,OPERS:AS="~" 

11415 FOR 1=1 TO NL-l 
11 4~:'" EN[=ENI III :STl=ST l III 
11425 FOR J-ST1 TO EN1 :A$=TE XT$IJ,JI 
114 311l PRINT # 2 ;AS:PRINT AS; 
114511l NEXT J 
11455 PH I NT 11 2 ;" !-" : PR I NT 
1146'" NEXT I:CLOSE H2:RETURN 
1151i111l F:EM LO AD 
.l [511l5 OF'ER$="": INPUT (WERel : IF OPER$="" THEN RETURN 
115[1Il UP EN #2,4,1Il ,0F'ERS 
11 5 12 TRAP 1157'" 
11 515 FR=l:STl=FR:I=1 
[15211l ST [-FR: COUNT-l.: LINE$=" .~~. 4 ~~. ~ •• .• ~. .• & A .• ~ ~ .• 

1[ 525 A'r= " .~":INPUT ~t2;A:t: : IF AS="!-" THEN PRINT :GOTD 11 540 
1153 11l LINE$ICOUNT,COUNTI=AS:PRINT A$; 
11535 COUNT=COUNT+1:GOTO 11525 
113411l COUNT=COUNT-l 
11545 EN1=FR+COUNT-l 
115511l JJ=I:FOR J=FR TO FR+COUNT-l:TEXTSIJ,JI=LINESIJJ,JJI:JJ=JJ+ 

l:NE XT J 
11555 ST1III=STl :ENI I II=ENl:I=I+l:FR=FR+COUNT 
11 5 611l el[nO 115211l 
115711l NL=I:CLOSE #2:RETURN 
1211l1ll1ll REM COMMAND MODE 
1211l1ll5 CLOSE #l:DF'EN #1,12,1Il,"E:" 
12~1Il6 SETCOLOR t;IIl,15: SETCOLOR 4,~,m:SETCOLOR 2,IIl,m:F'OKE 82,1Il:F'R 

INT . 
t211l1ll7 POKE 676,16:POKE 675,8:PDKE 677,16 
1211lU'1 l_INE$=" ~":F'RINT " .~ ~"; :GOSUB 9BIIl1 
1.211l2 1Z1 IF LII'IE'.t:= "ASM" THEN G05UB 2~ : GOTO 1. 211l 1.1II 
12111 3 111 IF L. I I\IE e~ =" APPEND" THEI~ G05UB 1!1II11l1ll: GOTU 12QJ 1 III 
1211l41Z1 IF L.INl':$="LIST" THEN GO SUB 111121111:GOTO 12<'11.1II 
1211l511l IF LINE$="WATCH" THEN GDSUB 13111V'lIll:GDTO 1.2<'1111l 
12055 '[ F ' L I NE··t~" I~WATCH" THEN W\=IIl: mno t 2QJ 1 III 
12 11l611l IF LII~E 't= "QLlIT" THEN PRINT CHRSI1251 ;: END 
12m65 IF L.INE ,~- "NEW· THEN FR= 1.:NL=l:GOTO 12 11l111l 
1211llill IF LINE$ ="DELETE" THEN GCiSUB 11 2 111111: GOlD 12 QJ1121 
! 2 (~75 IF L I NE$·= " I I~SERT" THEN GDSl.J8 11 511lm: GCJTD 1211l111l 
12e1BIlJ IF L I NE$=" RUN" THEI~ GOSUB 13511lm: GOTO 1212)1111 
I. 2(l1B5 IF L I NES=" SAVE" THEN GllS LJB 1 1. 4">111: GClTO 121111 III 
[ 2 111B7 IF LINES="LOAD " THEN G05UB 11511111l:GOTO 12QJ 111l 
1 21119', mJTCl I. 211l!1Il 
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1.3121(1)(1) REt1 .UHCH 
1 :W) 1.121 F'R I I'IT "( WHAT .ADDRESS •. ) " ; 
1 :".1Il15 I NPLIT HI:1; 
t::.1212121 IF LE.NO-IZ$>< >4 THEN PRINT "ADOHESS.I"IU5T .8E.FDUR.DIGITS.LON 

G" : RETURN 
131213121 HXS-HZSll.2):GOSLIB 9121121121:Ml=DEC 
13 12135 HX$- HZ $ ( 3 .4):GOSUB 9121121121:LlcDEC 
131214121 WAT=(Ml*256)+L l :WA=I:RETLIRN 
.I351/)~1 REI"! RUN 

1351121 JJ=PCl 
13515 FOR 1=1 TO NC-l:BYTE-MEM(I):POKE JJ,BYTE:JJ=JJ+I:NEXT I 
1 :552121 IF WA= 1 THEN BYTE-PEEr; (WATl : GDSUE< 92121121: PR I NT "~\DDRESS."; Hi. 

:t:; " .[<EFORE="; HX$ 
1353121 A-LlSF< (PC 1 ) 
13 540 IF WA-l THEN BYTE=PEEK (WAll: GOSUE< 9201/): PR I NT "ADDRESS."; HZ 

j;; " .AFTER .="; H XS 
13551/) RETLlr,N 
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HEXPERT 

1 1il1il0 --;. CHR$ ( 125) : C' : 7 : ? : 7 "ENTER ~CI'ID 4FTJR A_CO~iI"IAND ~SUi"'1I1ARY" : ? 

L 1i1l0 
1It12liJ 
10:, 0 
l ltJ 41l1 
Hl~,1Il 

1060 
1070 
tl2!8111 
191110 
2 000 
2 1l1Hl 
2 III 2 III 
21iJ30 
2040 
2 050 
2 1116111 
:21l17,1 
2112)0 
21111J 
:21 2 12) 
2130 
2 1412) 

21",0 
.3 III III 121 
31WJ3 
3 11J04 
:3 li:l IIJ 5 
3 1il1ll6 
31iJ98 
3 11l112! 

:33fl15 
33 11il 
~: :):21/) 

:,:5 3 Iil 
3 3 4111 
3:,,50 
T '· 6 III 
.3 412)12) 

34112) 
.34212) 

343121 

:.' 
1111'1 cr'IIH (50) 
DIt·! IiJHAT$ (:C:) 

D 11'1 TEST::I· (3) 
DI~I HEX,,· 1 16) : HEX.f.="I/)ITJ456789A8CIIEF" 
DI~I n: ~IF":t (:'; 1/) 

Dnl T :t(::'.I2I) 
D I I~I OF-ct: (3) 
D111 FIELD$ (11/) 

LOCAT J.IJN= 15:, 6 
? : 7 CHRS( 2 12); :INPUT CMOS 
IF LEN(CMD:t) ( 3 THEN GOSue 511J1IJ1lI:GClTO 2 11J1lI1IJ 
IiJHAT$ = CMIH ( 1 , 3 ) 
RESTORE :"lillim 
READ TEST:t ,WHERE 
IF TEST$=" XXX " THEN C~lIH="":EiOTO 2 1l1111J 
IF TESTS=WHAT:t THEN GOTO WHERE 
GOlD 2 (1)40 
7 : ? : ? "C"lCirr[;:[;)';~a.3": C' : '> 
F:ESTORE 31il1ll11l 
READ TEST:t,WHERE 
IF' TES T -$="XXX" THEN? : 7 :GOTO 2 (1)01Zl 
? TESTS 
GfJTfJ 2 1 21Zl 
DATA EXI,3112!1Zl 
DATA DUM. 3:".12)1IJ 
DATA MEM, 63~)12) 
D?HA ASC. 341i:1!il 
DATA C~1D , 2 11iJ12) 
DATA XXX . 21il1ll1il 
7 : ? : 7 " TO.RESTART":? "TYFE.~~ •• GOTO~21il1iJ1lI.[RETl.IRNJ ": 7 :? 

:EW) 
? :? "Sl(-\Fn ~DlJI"'l F' ~A T .• :f" ; : I NF'UT TEi"'IF'$: GOSUB 4500: IF ERROfWLA 
G THEN GOSUe 5001:? :GOTO 200111 
DUt1P=TEMP 
FOR y= 1 TO 22: TEMP~DUt1P : GOSUB 412HlJ0: ? ":t:"; TEI1P.t:; " .• ~"; 
FOR XX=1 TO 11ll:TEMP=F'EEKIDUMP):GOSUB 3350 :GOSUB 41l100:? lEM 
P$CJ ,4);"4";:NEXT XX : ? :NE XT Y:?:? " 7 "; 
INPUT TEI'IP •• : I r= TEI' IP:t=" E" THEN :20 III 0 
Goro :,,::,, 10 
DUMP~DUMP+l:IF DUMP ) 65535 THEN DUMP=DUMP-6553 6 
f~ETURN 

? "START ~ADDRESS ~FDR ~ASCI I A_DUt'IP 4$";: INPUT. TEt'IP$: GOSUB 4500 
:IF ERRORFLAG THEN GDSUe 501l11 : ? :GOTO 2000 
DU~IP=TE~IP 

FOR y= 1 TO 22 : TEMP= DUI1P: GOSUE< 4~11l11l1 : ? " :' ''; TEMP:!: ; " • A. " ; 

fCDI"; XX ·:1 TO 3~): TEI'\P=PEEI< <D1.I~IP): DU~IP=DUI'IP+l: IF TEI-' \f'" ) 122 rm 
rEI~IfC' '''' 32 THEN TEi"'IF"=!\SC ( " • " ) 

3440 ? CHRSI TEMP);:IF DUMP)65535 THEN DUMP=DUMP-65535 
3450 NEXT XX : ? :NE XT Y 
:>16IiJ ':' "7";: INPUT TEI1f'"$: IF TE::~1F":t="E" THEN 2 1i:101Zl 
3470 (3C1TO 3 4:!0 
'I 0liJ IiJ 'r EI'\F" $= " _~ • _~ ." : X = 1 N T 1 TEI'iF" I 4096) 
4 III 1 0 TEMPS(l,l)=r~ XS(X +l, X+ l) 

402 0 TE MP=TEMP-X*41l196: X= INT(TEMP/ 256 ) 
403 0 TEMP:t12,2)=HEX$IX+l,X+l) 
40'10 l 'EMP=TEMP-X*256 : X=INTITEMP/16) 
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4·Q)~:'fZI 

41i.1611l 
41lr71l1 
'1 5 III III 
45111l 
452111 

4~;3 12! 

45411l 
461i.)1Il 
~jl21lill2! 

~)1211l11 

6 IiJ III III 
6~11211 

bliWI? 
bIMr:, 
61lJWl 
61211i.)~j 

6 121 III 6 
61,7\1217 
6~WIB 

6 111 III 9 
bl21.llll 
;,11111 
b~) 12 
61211 ,3 
Ml14 
611.\1.5 
6111 16 
b(~ 17 
6~118 

6V1l'l 
b~2Q) 

b~l?l 

(.j(,1 2"2. 
6~J23 

6111 ~, 4 

6(125 
6026 

6111)7 

60:;::1'3 
6029 
6 (I) ',,;1lI 
61/r:'1 
6\~32 
bla :5:3 
6v) :YI 
~JI/1 ~55 

Mn6 
6"J~~' "1 
6f.1::,B 
61iJ.39 
61l1'1~1 

blll41 
6(()42 
612143 
6(,14A 
612)45 
bllJ46 
61114 7 
611148 
6fll 4 'i' 

TE~1F'$ I :"" :,; ) ~HE X $ ( X + 1 , X + 1 ) 
TEMP=TEMP-X*16:X=TEMP 
TEMPS(4,4)=HEXS(X +.l, X+l) :RETURN 
ERRORFLAG=0:IF LEN(TEMP$»4 THEN ERRORFLAG=1:RETURN 
TEMP=0:MULT=1:FOR X=LEN(TEMP$) TO 1 STEP -1 
T$=TE~IP$ I X , X ) : IF T l :)=" 12!" AND T$< =" 9" THEN lEMF'=TEI'IP+\)AL ( '1$ 
)*MULT:GOTO 461l112! 
IF T$ <: "A" OR T$ ) "F" THEN ERRORFLAG=l 
TEMP=TEMP+«ASC(T$)-55)~flULT ) 

MULT=MULT*1 6 :NEXT X ,RETURN 
? "Synta >: ~err- or ": : RETURN 
? "NDt ,.val id ~he ,, ";: f~ETI.JRN 

DIYfr., Eml< , J"J,0 
DAH) ORA, B, 1 
ntH A X ,111l,0 
D!nA X, 1111, (1) 

DATA X, till ,Ii.) 

Dr·ll'A ORA,l , 1 
nATA nm .. ,l ,1 
DA TA X, Jill, (1) 

nnT(', PHP,llll,lll 
DI:,·TA IJHA, 7,1 
DATn nsl. . • 1 :~ , \~ 

DATA X ,11l1,121 
DA1A X ,HJ,lil 
DATA ORA. 2 , 2 
DAT!~ (\SL , ::~ ~ 2 
D!-\lA X, lli.l, (1) 

DIH?\ Eif"l_, :" " .\ 
f.)ATI~ [)RI~, 'I , 1 
DATA X ,U1,,) 
D(,TA X, 10 , iii 
1)(\TI-'I X, 1111, III 
f)IHI~ ClhA,4,1 
D I·H 1-) ASl.. ,,4, .t 
DATA X,llll,l<l 
DAT{~ CLe,1.I/),1IJ 
D "-\T 1-\ ORA, L :: , 2 
DIHI4 X ,IIlI,IIl 

DIHI', X • 1 li1 ,lil 
Uln? x • 1 ill, ~~ 
D~,Tn ora'" 1 J , :> 
DI-,HI 1-\5L, 11 , :.: 
DATA X,Hl ,121 
I11~TA J s r~ ,(7J. 2 
D.-\T(\ /,ND, 8,1 
I) 14 H\ X. H~,1ll 
DI-<1'(') x , 1 III ,121 
D!,' H\ 81 T, 1. , 1 
DAH\ AND,1 ,I 
DATA RDL. ,I,1 
DAfA X, 1. III ,121 
DI-\TA F'LF,1.IIl,1lI 
DATA AND,7,1 
DATA ROt. , I :5 , III 
f) (HA X , 11/1, ill 
[)I-\TA H.IT,2. 2 
1114TA AND , 2, ;': 
[lIn!) I":UL , ~, , 2 
DAIA X , I III ,0 
DATA 81'11 .3, J 
[lATA I-)ND, 9,1 
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6~151l1 DinA X ,IIIl,I21 
605 1 DATA X ,IIIl,,12! 
6iQ52 DATI~ X, 10, III 
61i'l5:3 DATA AND,4,1 
6054 DIHA ROL,4,l 
6Q)~5 DATA X, l1l1,0 
tl~::j6 DATA SEC, 10 ,12! 
6V157 DATA AND, 12,2 
6~158 DATA X, I III ,Ill 
612159 I.)l">f"-) X , 1 III ,Ill 
61116 III [)AT!~ X, I III ,121 
61l1b l DATA AND,ll,2 
6062 DATA F<l1L,11,2 
bl2163 DATA X, 1 III ,Ill 
611164 DATA RT I, 1121, III 
612165 DATA EOR,8 ,1 
6066 DATA X , 1111,121 
blll67 DATA X , 1lll,IIl 
6068 [)?\TA X,ll1l,11l 
6069 DATA EOR,I,l 
612!7121 [)?\TA LSR,I,I 
612171 DATA X ,l111,0 
611172 DATA FHA, 1121,121 
611173 DATA EOR,7,1 
6\~74 DATA LSR,13,1Il 
607 5 DATA X ,II2!,I2! 
611176 DATA JI"1P, V), 2 

blll77 lII-)T!,', E[)R~2,2 
6078 D!-)TA Lf:iR,~~ , 2 

611179 DATA X , 1 III ,Ill 
6~lElI21 DATI-) BVC, 3 ,1 
6 11181 DATA EOR,9 ,1 
6082 DATA X, 11l1, ~l 
611183 DATA X, 1 L'l, 12! 
6111134 DATA X , 1 III ,Ill 
6 11185 DATA EOR,4,l 
60136 DAH\ L.f..,R ,'t , 1 
6 11187 DATA X, I III ,III 
6 III 88 DAHl eLI ,1.0,1Il 
6liJ89 DATA EOR, 12,2 
6W;1Il DATA X,10,0 
b ill'll DATA X, H),0 
612192 DI-\TA X , 10 ,Ii) 
6 11193 DATA EOR ,11,2 
61lJ94 DAH\ LSR,11,2 
612195 DATA X,lll1 ,1Il 
6111'-;>6 DIH!\ RTS,1.IlI,111 
blll97 DATA ADC,B, I 
611l9B DIHA X, lVI, III 
61219 9 DATA X , 1 (1) ,Ill 



611il~1 DAT(~ X , 1 (I) ., (I) 6161 DATA LDA,8,1 
6101 DATA ADC,I,1 6162 DATA LDX,7,1 
6102 DATA ROR,I,1 6 16"; DATA X, 10, Q) 
6112):3 DATA X,ll11,1Il 6164 DA ·TA 1 .. [) Y, 1 , 1 
6 1.1114 D?\TA PLA,II11.121 6 165 DATA LDA, 1,1 
6 1 III 5 DATA AOC, 1 ,1 6 166 [)AT!~ LOX,I,1 
6106 DATA RCJR, 1. :C. , III 6 167 DA TA X, 10, Q) 
61 III 7 DATA X,II1l,1Il 6l6B DAHl HW,.lIll.12I 

61~1B DATA ,11' IF' ,6, :1 6169 D~HA LDA, 7,1 
6 1 III '7 DATA ADC. :' , 2 61711l D(·ITA TAX, 1 III , 121 
6 11121 Din II F:DR, 2 , 2 6 171 DA·fA X, 1 III ,Ill 
6 111 DATA X. 10, III 61 7 2 D?\TA LDY, 2 , 2 
611 2 DATA ENS , 3 ,.\ 6 1 TJ DATA LDA,2, 2 
6 11 3 DATA AOC, 9 ,1 6174 DATA LDX, 2 , 2 
6 114 DAHl X, H1,1li 6175 DATA X, 1 III , flI 
6 11 5 DAH, X, 1 III , III 6176 DATA BCS,3,1 
6 116 DATA X,10,0 61 T 1 DAHl 1. .. DA,9,1 
6117 DATA ADC,4,1 6178 DAH\ X, 10, III 
6 118 DAH\ RDri ,4,1 617 '7 DATA X, 1 III ,Ill 
6 11 9 D?\TI~ X • 1 flI, flI 61E111l DATA LDY ,ii, 1 
6 1. 2 "-1 D?\TA SE I , 1 III ,flI 6181 DATA LDA,4,1 
6 12 1 DIHA ('iDC, 12 , 2 6182 DI·nA L.DX,5 , 1 
b 1 2 ~~ DATA X, 10, III 618~j DI\TA X, 10,1Il 
61 23 DATA X, 1 flI , Q) 6184 DAH\ CLV,1.111,0 
6124 DATA X, 1111, III 6185 DATA LDA,1 2 ,2 
6125 DATA ADC,II,2 61B6 DATA T[';X, 1<1,0 
61 2 6 DATA ROR,11, 2 6187 DATA X, 10, III 
61 27 DinA X , 1 Q), Q) 6188 DAT A L. DY,11. 2 
61 2 8 DATA X,II11.Q) 6 189 DATA LDA,II, 2 
6 129 DATA STA,B,1 6190 DATA LD X,12, 2 
61 3 11l DATA X, 10, III 6191 DATA X , 1 III , III 
61 3 1 DATA x, 1 III , III 619 2. DATA CFY,7. I 
bl ~:2 DATA STY,1.,1. 61.9 ~5 DATA CMF,B,1 
6 n 3 DATA 5 TA,I,1 6194 D~\TA X,10,1Il 
6L)4 DATA 5 T X,l,1 6 195 DATA X, 1111,0 
6 1:.5 DATA x , 1111 , Q) 61 'l6 DATA CF"( , 1 , 1 
6 1 ~: 6 DI-'lH \ DEY, .l1ll, 1ll 6197 DATA cr·w, 1 , 1 
6.l37 DATA X , 1111, III 619B DATI~ DEC,I,1 
6 1:':fj DATA TXA,J.1Il,0 6J.99 DATA X,II1l,1II 
6 139 DATA X , 10, III 621110 DAH\ INY,.l1ll ,Ill 
bllllll DIUA STY, ~Z , 2 6 2 1111 DATA Cr1F',7, 1 
6 141 DATA STA, 2 , 2 6 2 0 2 DI\TA DEX,llll,0 
6 142 DATA ST X, 2 , 2 620 3 DATA X,IIZl,1Il 
6 143 DATA X, 1 III , III 621114 DATA CPY , 2 , 2 
6 .144 DATA Bce , ::: . l 620 5 DATA Ct-1P, 2 , 2 

6 14 5 DATA 5TA,9,1 6 2 1116 DATA DEC,2, 2 
6146 DATA X,10,1Il 6 ~' 1Zl7 DATA X,10,1Il 

6 147 DATA X,10,Q) 6208 D?\TA BNE,3,1 
6148 DAT" S TY,4,1 6 2 1119 DAtA CI1F'. 9,1 
6 14 9 DATA 5 TA,4,1 6 2 1. III DATA X,10.0 
6 1 ~'; 111 D?\TA ST X , ei,l 62 11 DATA X, 10.0 
6 15 1 DATA X,II1l,0 6 2 .l 2 DATA X, Hl , vl 

6 1 ~i2 DAH\ TYA ,II1J,QI 62 1. 3 DATA C~W,4, 1 

6153 DATA STA, 1 2 , ~? 6 2 14 DATA DEC,4,1 

61~A DAH\ TXS,llll,0 6 215 DATA X, 1 III , 0 

6 1. 55 DAHl X , 1171, Q) 6 2 16 [lATA CLD, lllJ,1Il 

6 15 6 DAHl X, 1<'1 , 0 6 2 1.7 DATA C~IF'. 12 ,2 

6 157 DATA 5TA,11 , 2 6 2 18 DI\TA X, 10, III 

6 .l 58 Dll l'?\ X,lQl,1Il 62 19 DATA X, 1 III , III 

6 159 DATA X, 1111,0 62211l nA TI~ X, 10, III 

61611l DAH\ L.D Y , 7 , 1 622 1 DATA CI"IF'. 11, 2 
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6'"')--\""') 
.L..::'.L DATA DEC, 1 1. , 2 623 9 DATA X,1.1ZI,0 

6223 DATA X, 10,0 62411.1 DATA BEQ, 3 , .1 
62'24 Din ?\ CF'X,7 ,1 6241 DATA S ElC, 9 ,1 
6 'Z25 DATA 5 BC , B ,1 6 :::4 2 DATA X,llZl,1ZI 
6"226 WiT A X,1.1ZI ,0 6 2 43 DATA X , llZ1, IZI 
6227 DATA X, 1 III ,IZI 6 2 44 D?\TA X,lll1 ,1II 
6228 DATr, CF'X ,1 , 1 6245 DATA SElC , 4 , 1 
62 29 DATA SBC , 1,1 6246 D?HA INC,4,1 
623 111 DAT(.\ INC , 1. , 1 6247 DATA X , 1111, III 
623 1 DATA X, 10, IZ! 6248 DAT?\ SE D,Hl1,1lI 
6T,2 DATA INX, 10 , Iil 6249 D!nA S BC,1 2,2 
6233 DATA 5E1C ,7,1 b25v.l OAT(.\ X, Iftl, IZ! 

62~A DATA NOF', llZ1, IZI 625 1 DArA X, 10,0 
6235 DATA X , llZ1 ,0 6252 DAH) X, I Ill , 1ZI 
6 236 DATA CF'X,2,2 6253 DATA S8C, 11, 2 
62~;7 D!nA SBC , ~~~ , 2 62~:~4 D!\ TA INC,.I J ' ? , ..:.. 

62:,>8 D(H!\ INC, :;'~ , 2 6 ~~ 55 DATA X , 1 ill ,0 

6 :,('1 III ? : ? " ST!\ F:T ~ADDRE f;5 ~ .~"; : I~IF'UT TEI1Fct' 
6 :''.1 0 Gr.lSUB 4501Z1: IF EHROF(FLAG THEN GUSUE< 51llIZl .l: ? : GUTl] 21Z11Z11Z1 
6 :S21l1 PC",TE MF' 
6400 FOR Y-I TO 2 2 
6 i l 11Z1 "JHEnE-F'EE I< (FC) +61l11l11l1: RESTORE vJH ERE 
642 111 READ OF'S ,FIEL D,ElYTES 
64::',0 TE~IF'= PC : G05UB 41Z11l11Z1: ? "t": TEt1F'ct·; " ~" ; 
6431 I F BYH:S=~J THEN TEI'1P-F'EEK (F'e) : GOSUEI 41Z100:? TE~IPt (:5,4) ; " ~ A A 

A '~"; : GOTO 6440 
6432 IF BYTES-l THEN TEMF'-256*F'EEK (PC)+PEEK(PC+l - «PC+l ) 65535)* 

655:,6» : G()S UB 4ftl~JIZI: ? TEMPt ;" ~AA"; : GOTO 6441Z1 
6436 TEMP-PEEK(PC) : GOSUB 41l101Z1: ? TEMPt(3,4);:TEMP-PEEK(PC+l-«PC 

+1 ) 65535)*65536»:G05UEI 41l101l1 : ? TEMPt(3 ,4); 
6437 TEMP~PEEK(PC+2-«PC+2 )65535)*65536» :GOSUB 41l11l1~ 

6 4:,,8 ':' TE~IF'$ (3,4) ; " .~ " : 
6'1'117.1 
64::';17.1 
6 Q·60 
6'. 7 III 
648k1 
6"190 
650Q1 

PC=PC+l:IF PC )65535 THEN PC-F'C- 655 3 6 
IF [lPt'= " X" THEI~ ? " ??~' A": GOTO 681l1(l) 
? OP,f ;" A A ~ ~" : 

RESTORE 8(l)00+FIELD 
READ FI EL D$,5TART , REP :IF FiEF' TIIEN FIE LD$(REP,REP)-" ," 
IF START-IZI THEN? FIELDt: GO TO 6800 
IF BYTES= l THEN TEMF'-PEEK(PC ): PC=PC+ l:I F PC ) 65535 THEN PC­
F'C- 655 ::::5 

6 51Q1 IF BYTE5- 2 THEN TEMP=PEEK(PC)+ 256*PEEK(PC+l) : F'C-PC+2 :IF PC 

6512 
6513 
6~d 4 

6 5 2 0 
6~':;:; (l) 

6~"541ll 

6mJ0 
68 1 III 
6820 
800111 
80ftll 
8 ~112)2 

1~01Z1:S 

801114 
8IlJ(I\~, 

8 1il17.l6 

) 65535 THEN PC~PC-65535 

IF FIELD()3 THEN 65 2 Q1 
IF TEMP ) 127 THEN TEMP-(TEMP-25 6) 
T E ~IP=PC+TEMP 

GOSUEI 41Z101l1:IF BYTES= 1 AND FIELD(>3 lHEN TEMPt-TEMP$(3,4) 
FIELDtI5TART,START+LEN(TEMPS)-1)-TEMPt 
? FI EL.D$ 
NEXT' Y 
':' " ? ":: I rWUT TE~IP$ : IF TEI1P$-" E" THEN GO TO 2 00(l) 
GOTO 64(1\Q) 
DATA $ ,2,1lI 
DATA $ , 2,1lI 
DATA $ ' 

DIH!\ $ 

DATA t 
D?\T A S 
DATA ($ 

, 2 ,1l1 

*X,2,4 
*Y, 2 ,4 

) , 3 ,1lJ 
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81110 '1 D(·H!\ 
BIlIIiJB DATA 
8009 D?\T(i 
80 1 III DATA 
8(1)11 DA'TA 
81Z1 12 DATA 
81l11 :3 D!H(i 

jl '~ , 3 ,(0 
($ ·M- X) , 3 , 5 
(t ) *Y ,3 , 6 
,0,0 
t *X,2,6 
$ *Y, 2 ,6 
A,0,1lI 



Index 

Absolule addressing 9 , 19, 24 
Accumulator 7, 8 
Addition 34 
Addition two byte 41 
Addresses 2 
Addressing modes 8, 64, 77 
ALPA 29 
ALPA commands 32 
APLA continuing with program intact 

50 
ALPA label name addressing 49 
ALPA memory usage 33 
ALPA starting 29 
ALPA working with 31 
AND 87,88 
ASL 91 
Assembler 11 
Assembly language 11 

BCC 55,81 
BCD 83 
BCS 55,81 
BEQ 52 
Binary 20 
Bits 23,87 
BMI 85,86 
BNE 54 
Boolean operations 87 
Borrow 44 
BPL 85,86 
Branches 51, 52, 54 
Break 81 
BRK 81 
BVC 86 
BVS 86 
Byte 20 

Calling a program 
Carry Flag 37 
CLC 81 
CLD 82 
CLI 82 
CLV 86 
CMP 52,54 
Comparisons 51 
Converting binary 10 hexadecimal 

22 
Converting hexadecimal to decimal 

25 
Counters 62 
Counting 54 

Debugging 82 
DEC 61 
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Decimal flag 82 
Division 95 
Entering a program 
EOR 87 

Flags 52 

Go to 48 

Hexadecimal 19 

Immediate addressing 
INC 60 
Index register 61 

10 

Indexed addressing 64 
Indexed indirect addressing 
Indirect addressing 76 
Infinite loops 50 
Instruction set 11 3 
Interrupt 1 04 
Interrupt flag 82 
Inverting bits 90 

JMP 99 
JSR 100 
Jump 48 
Jump conditional 51 

LOA 8 
Less than 55 
Logical operations 87 
Looping 59, 60 
LSR 95 

Machine code 11 
Machine language 3 
Masks 88 
Memory 3 
Memory contents 3 
Memory map 131 
Machine code instructions 
Mnemonics 4 
Moving memory 7 
Multiplication 59 
Multiply two byte 93 

Negative flag 84 
Negative numbers 84 
NOP 112 

ORA 87 
Overflow 86 

Peek 3 
PLA 104 
Poke 4 
Prinling 14 
Prinling a message 14 

9 

75 

8 



Processor status code register 51 
Program coun ter 99 

Registers 
Register to register transfers 76 
Relative addressing 52 , 54 
Return 3 
ROL 94 
Rotating bits 91 
ROR 94 
RTI 110 
RTS 5 

SBC 44 
Searching memory 65 
SEC 40 
SED 81 
SEI 81 
Shifting bits 91 
STA 10 
Stack 101, 102, 103, 104 
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Stack pointer 
Status byte 
Subroutines 
Subtraction 

102,104 
52,81 
1,100,102 

43 

Tables 71, 74 
Tables - zero pages 77 
TSX 106 
Turning bits olf 88 
Turning bits on 89 
Two's complement arilhmetic 

83, 129 
TXS 106 

Vectoring 

X-registers 

78 

61,64 

Y -regis ters 61 , 64 

Zero flag 52, 54, 81 
Zero page addressing 9, 24 
Zero page indexed addressing 68 





Go beyond the limitations of BASIC and write faster, 
more powerful space-saving programs using this guide 
compiled exclusively for Atari 130XE users. 

Atari 130XE Machine Language for the Absolute 
Begjnner offers complete instruction in 6502 machine 
languagE?'" Each chapter includes specific examples of 
machine language applications which can be 
demonstrated and used on your own Atari 130XE. 

Even without any previous experience in computer 
languages the easy-to-understand 'no jargon' format of 
this book will make the art of machine language 
programming entirely accessible . 

Atari 130XE Machine Language for the Absolute 
Beginner is the perfect book for anyone interested in 
discovering the power and potential of the Atari's native 
language. 
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