A good way to further your knowledge of machine code programming
(which to many of us means learning the first principles) is to examine the instructions in a computer's
read only memory or ROM. Geoff Lohrere, a specialist on the Z80 processor
has written a disassembler for the Z80 based TRS-80/System 80 micro which, with a bit of perseverence
can be used to lay bare the secrets of other Z80 based micros.

The program accompanying this article
is a Z80 disassembler written for the TRS-
80/System 80 micro. It should be easy to
convert to most other Z80 based micros.
The main purpose of a disassembler
program is to convert machine code
(possibly back) to assembler instructions.
Machine code is a set of numeric
instructions that the processor (Z80) can
directly execute as a program. These
numeric instructions usually take the
form of a list of bytes in computer
memory and can be very difficult to
program without making numerous
mistakes. To overcome this problem it is
usual to use a substitute code known as
the assembler language of the processor.
This assembler language is far more
meaningful from a programmer's point
of view. For example, the hexadecimal
(HEX) form of the machine code to load
the Z80 C register with the value 24
(HEX) would be in two bytes OF 24. This
is represented in assembler language as
LD C.24H (LD for LOAD) which is far
more meaningful to us.

To convert the assembler language
instructions to machine code we would
use an assembler program. If however we
have  machine code instructions
available such as in the ROM of the
computer. we can convert these to

assembler language instructions by using
a disassembler program and discover
what the code does.

The assembler language of the Z80
processor consists of a set of instructions
that can be split into three parts: the
mnemonic; the first field operation code
or ‘opcode’; and the second field
‘operand’.

In the above example LD is the
mnemonic, C is the first field and 24H is
the second field or OE is the opcode
indicating to the Z80 a value has to be
loaded into the C register. and 24H is the
operand the value to be loaded. Some
instructions only have the mnemonic, for
instance RLA (Rotate Left Accumulator),
and some only have the mnemonic and
the first field, for instance INC H
(increment the H register). The missing
fields can be thought of as being empty.
The disassembler works by forming these
three fields and putting them together.
The number of bytes of machine code
needed to completely form the
instruction  varies  for  different
instructions as for another example, LD
A. (4000H). (Load the A register with the
contents of memory location4000H). The
brackets around the Hex value 4000H,
mean ‘the contents of. LD is the
mnemonic. A is the first field. and

(4000H) is the second field. The machine
code bytes for this instruction are 3A,
00,40. 3A is the opcode, and 4000H is the
operand. The least significant and most
significant bytes of an address or 16 bit
value are stored in memory in the order
of least significant followed by most
significant. With a bit more perseverence,
the average person can quite easily learn
the deep dark secrets of Z80) machine
code. Happy disassembling!

Using the program
Utilizing this program is very straight
forward. When RUN. the program will
simply ask for a start and end address.
These should be input as a one to four
digit Hex address. On entering the end
address the program will display each
address in decimal and hex. followed by
the hex and ASCIl contents of that
address, and then the opcode and
operand. The byte or bytes of the operand
if present will be displayed on the next
line or lines with their decimal address.
At the end of each displayed page you
will be prompted for ‘Spacchar to
continue, or ‘Newline or Enter’ (o starta
fresh disassembly.

78 I=Z+Y:RETURM

98 RETURH
100 CLS:FRIMT"® ¥ ¥
F%: GOSURZA

19 DEFSTRB,F~H:G1=£3536:G0T0180

20 Z=9: [FLEMC A% ) 4THENR$=STRIMGH, 4~ LEHC( A% ), 8)+0%
30 R1%=LEFTHAS, 1 5:GOSUB3D

49 Z=+4036: AlE=MID%C A%, 2
S0 Z=Z+V¥236 0 AlE=MIDE(A%, 3,17 GOSUE3A
68 Z=Z+(VH16 A1%=RIGHTS A%, 1 GOSUBSH

13- GOsSUBSE

88 IFASCCALS ) I8THENY=YALIA1% JELSEN=C ASCCAL% )~53)

280 DISASSEMBLER % & ¥".FRINT:IHMFUT"Start RAddress [S5553",
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118 Y=2~4:X=4: IMPUT"End Address (EEEE)".RA%: GOSUBZO

120 E=Z2:LOSUBLISO: GOTO180

138 PRINT"SPACEBAR To Continue - HEWLINE Or ENTER To Return":

140 KE=INKEY®: IFK®=""THEMI40ELSEIFKH=CHR$, 13 )THEMIBELSEIFKS< >" "THEN148

158 CLS:W=0:PRINT

160 PRINT" ADDRESS" . "COMTEMTS", "OPCODE', "OPERAMD"

178 PRIMT" DEC HEX", "HEX ASCII" RETURH

188 IFE<Y+XTHENPRINTTABL 16 "EHD" - GDSURL3BELSE2B0

199 GOTO10

280 Y=Y+¥ PR=Y Pl=Y+] :P2=Y+Z P2=Y+3

210 IFPO32767 THEMPB=~1¥(Q1-FG )

220 1FP1 32767 THENF L=~14{Q1-F1 )

230 IFP2>32767THEMPZ=-1%(A1-P2)

240 IFP3;32767 THENP3=-1%(G1-P3)

250 OHRGOTD26@8, 278, 288,230

260 J=K :K=L:L=M:M=PEEK{P3):B=F :F=G:G=H: A=M: GOT0300

270 J=L:K=M:_=PEEK(F2): M=PEEK{F3):B=G:F=H:A=L: GOTO320

280 J=M:K=PEEKCPL ): L=PEEK{F2): M=FEEK(F3 2 B=H: A=K GNTO380

298 J=PEEK{PB ) K=PEEK{ P17y L=PEEK(PZ) M=PEEK{FP23):A=J

300 GOSUB369

318 ONXGOTO35@, 3468, 330

320 B=Z%: A=K GOSUB358

330 F=Z%: A= :G0SIUE368

340 G=Z%:A=M:GOSUBIE6

a50 H=2%:G0T0460

60 ZH="": IFA<=225THEM39AELSEIFA<=4096 THEMH3EH

370 C=INT(A/4896): A=( (A-4096 )~C »¥4035 G0SIB410

388 C=INT(R-/256):A=C{R/256 )-CH 256 COSUE410

390 C=INT(RA-161:A=C{H/16)-C %16 G0SUB41@

400 C=A

410 IFC<=9CH=STRS: CIELSECS=CHRE( C+3% )

420 Z%=Z2%+RIGHTS CH, 1 ) RETURH

430 IFK=>127 THEMK=K~256

449 IFK<BTHEH43AELZEPRINT “+";

450 PRINTK,; "RETURH

468 IFL=>127THENL=L-236

470 IFL<BTHEMRETURMELSEPRIMT"+", . RETURH

480 ¥=1:A=Y-DI:G05UB360

498 PRIMTY;TABCS)IZE,B:" " IFM=191AND J= 32 THEHPRIMT " ( "CHRSC J 3" )", JELSEFRINTTAR
(327,

500 [F K >253THEHSZ2AELSEIFKL »2@3THEMS 1 BELSER=4 : OMi M 64 3+ 1GOTN1350, 1698, 1790, {718
518 IFJ{ 253THERSZ2BELSE IFK =57 THEMK=2 GOTOIZ28ELSEX=3: [FK{=110THEN]SSAELSEIFK =]
19THEN167BELSE 1328

520 IFJL 237 THEHS3BELSEX=2 GNTO1208

530 IFJ4 221 THEMNSABEL SETFK =57 THEN =2 GOTOL 18PEL SEIFK=205AMHDM=>STHEN =4 : DM, M 64 3
+1GOTOL128, 1628, 1638, 1640, ELSEIFKS =1 LAANDK=>7ATHEHX=3 . GOTO1S20ELSEIFK <=1 1 9RHDK =
112THEHX=3 GOTO16GQELSEIFK =245AMDK =1 26 THEH®=3:GOTN1148

548 IFJ{2B3THENIZBELSER=2  [FK<=€3THEMOM, (K-8 3+1 »GOTO14580, 1498, 1582, 1510, 1520, 15
38, 1720, 1540ELSEQN, (K~63.3)/64 )+ 1GOTOLS50, 1568, 1578

550 IF M =63THEMB4BEL SEIF J{ =127 THEN137AELSE IF J=>1 32 THEMIIBEL SEOHL { J~120 3-8 :GOTO14
00,1418, 14209, 1430, 1448, 1439, 1458, 1478

560 GOT01728

570 OHHGOTOS550, 608,516,520, 538, 648, 650, 660

530 OHHMGOTOS7E, 628,699, 706,710, 720,730, 740

598 PRIMT"B.", RETURH

E08 PRIMT"C.". -RETURH
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618 PRINT'D, ", -RETURH
620 FRIMT"E."::RETURH
£30 FRIMT"H,"i RETURM
64@ PRIMT"L,"; :RETURM
658 PRINT"CHLY, " RETURH
668 FRIMT"A,",; :RETURM
670 FRIMT"E":GOTO17Z20
638 FRIMT"C":GOTOLYZ
639 FRINT"D":GOTO1720
700 PRIMT"E":GOTO1720
718 PRINT"H":GOTO1728
72@ PRIMT"L" GOTO17Z0
738 PRIMT"{HL " GOTO17Z9
749 PRIMT"A" -GOTO1720
758 PRIMT"CIY", -GOSUB460
768 070320
770 PRINT"CIY", :LOSUB46@
780 GATOS30
796 PRIMT"(Ix"; - GOSUB4GE
860 GOTOS30
810 PRINT"(IX",:GOSUB4EH
20 PRINTL; "2, ", :RETURM
530 PRIMTL;" " :-GOTOL720
848 IFJ=AFRINT"MOP"ELSEIFJ=1PRINT"LD", "BC, "G+F"H" . K=3ELSEIF J=2PRINT"LD", "(BC), A"
EL;EIFJ~¢PRTHT”IHC";”BF"ELoEIFl—4PPIHT”IH,“,” "ELSEIF=3PRIMT"DEC" "B"ELSEIFJ=6F
RIMT"LD", "B, "F"H" X=2ELSEIF J=FPRINT"RLCA"ELSEIFJ=GFRINT"EX", "AF,AF""
378 IFt= BPRIHT"HDD” "HL, BC"ELSEIFJ=18FRINT"LD", "A,(BC Y"ELSEIFJ=11FRIMT"DEC" ., "BC"
ELSEIFJ=12FPRINT"INC" "CELSEIFJ=15FRINT"DEC", "C"ELSEIFJ=14FPRIMT"LD", "L, "F "H" - ¥=2
ELSEIFJ=15FRIMT"RRCA"
968 IFJ=16PRIMT"DJHZ", "$"; :¥=2:GOSUB43A
870 IFJ=16FRIMTELSEIF.J= 17PPINT”LD” "DE, "GHFUHY X=3ELSEIF=18FRINT"LD", "(DEY, R EL
SEIFJ=13PRIMT"INC" , "DE"ELSEIF J=2@FRIMNT" INC", "D"ELSEIF I=Z1FPRINT"DEC", "D"ELSEIF J=2
SPRIMT LD"™. "D, "F"H" - K=2ELSEIF J=2Z3FPRIMT "RLA"
080 IFJ=24FRIMT"JR", "®", . K=2:GOSUB430
Q96 IFJ=Z24PRINTELSEIF J=23FRINT"RDD", "HL, DE"ELSEIFJ=26FRIMNT"LD", "A, (DEY"ELSEIF J=2
TRRINT'DEC", "DE"ELSEIFJ=23PRINT"INC", "E"ELSEIF J=2SPRINT"DEC" , "E"ELGEIF J=00PRINT"
LD", "E, "F"H"  ¥=2ELSEIF J=31PRINT"RRA"ELSEIF J=32FRINT"JR", "NZ. $", - X=2 . GOSUB430
9@ IFJ=3ZPRINTELSEIF J=33FRIMT"LD", "HL, "G+F"H" K=3ELSEIFJ=34FRINT"LD", "¢ "G+F"H>,
HL" X=2ELSEIFJ=35PRIMT"INC", "HL"ELSEIF J=36FRIMT" IMC", "H"ELSEIF J=37FRINT"DEC". "H"
ELSEIFJ=38FRINT"LD", "H, "F"H"  ¥=2ELSEIF J=39FRIMT"DAR"
918 IFJ=4BFRINT"JR","Z, %", : ¥=2 GO5UB43Q
920 IF J=4@FRIMTELSEIF J=4{PRIMT"ACD", "HL, HL"ELSEIF J=42PRIMT"LD", "HL, C "GHF"H " ¥=3
ELSEIF J=42PRIMT"DEC", "HL"ELSEIF J=44PRINT" IMC", "L"ELSEIF J=43PRINT"DEC", "L" - ELSEIF
J=4EPRINT LD, "L, "F"H" W=ZELSEIFJ=47PRINT"CFL"
538 IFJ=48FPRINT"JR", "HC. %", ' k=¢: OSUB4 38
948 IFJ=48PRINT
950 IFJ=45PRINT"LD" ., "5F, "G+F"H" : ¥=3ELSEIF J=8@FRIMT"LD", "( "G+F"H), R" - W=3ELSEIF J=5
IPRINT”IHC";"“P"EL"EIFJ"EPRIHT”IHP" "OHLYUELSEIF I=93PRIMT DEC", " HL Y ELSEIF J=34
PRINTUYLD", "(HL Y, "F"H" : ¥=2ELSEIFJ=T5FRIMT "SCF"
S6A IFJ=36PRINT".JR","C,%"; ¥=2 GOSUR430
978 IF J=S6PRINTELSEIF J=37PRINT "ADD™, "HL, SPUELSEIF J=S8RRINT"LD", "R, ("G+HF"H)" X=3E
LSEIF J=S5PRINT"DEC", "SP"ELSEIF J=EBFRINT " IMC", "R"ELSEIF J=51PRIMT"DEC" ., "A"ELSEIFJ=
ZPRINT"LD", "R, "F"H" K=ZELSEIFI=63FRIMT"CCF"
986 GOTO172@
990 IFJ=122FRINT"RET" ., "HZ"ELSEIF J=133FRINT"POF ", "BC"ELSEIF J=124PRINT" IP", "NZ, "G+
F:®=3ELSEIFJ=195PRINT " JP", G+F : X=BELSEIF J=136PRINT "CALL" , "NZ, "G+F ¥=3ELSEIFJ=157F
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RIMT'PUSH", "BCELSEIF J=198FRINTADD ™, "A, "FUH" 4=2

1080 IFJ=13PRINT"RST", "@H ELSEIF J=20GFRIHT"RET", "2 "ELSEIF J=201PR INT "RET "ELSEIF.)
=ZBZFRINT"JR". "2, "GHF - A=3ELSEIF J=204FRINT " CALL" . "2, "G+F : ¥=3ELSEIF J=2a5FRINT "CALL
", G4 W=IELSEIFJ=2BEFRIHT "ADLY, "R, "F"H" X=ZELSEIF J=2B7PRINT'RST", "8H"

1810 IFJ=Z08FRINT"RET", "HE"

1826 IF1=203PRIMT FORF", "DE"ELSEIFJ=21@FRIMT " JRF" “NC, "G4F : ¥=B3ELSETF J=21 1 FRINT " OUT
LR YL R #=2ELSETF =2 12PRINT "OALLY, "G, "G+F  “=3ELSEIF.J=213FRINT"PUSH" , "DE"ELSE
IFJ=2 1 4PRIHT " SUB", " "F H" . #=2ELSEIF J=2 15FRINT"RET", " 16H"ELSEIF J=216FRINT"RET", "C"
1936 IFJ=217PRINT "EXE ELSEIF =21 8PRINT JF", "0, "G4F : X=3ELSEIF J=21SFRINT " IN" "R, "F
THY WsZELSEIFJ=2R@FRINTCALLY "C, "G+F #=3ELSEIF J=222FRINT"SBC", "R, "F"H" #=RELSE]
FJ=223PRINT'RET", " 1SH"ELSE IFJ=E24PRINT"RET", "PELSEIF J=225PRINT"POP" , "HL"

1046 IFJ=226FRINT IR PO, "GHF =3

1858 IFJ=227FRINT"EX", "( SF ), HL"ELSE IF.J=228PRINT"CALL" , "PD, "G+F ¥=3ELSEIF.J=229PR]
HT"PUSH" , "HL"ELSEIF J=238PRINT "AHD", ""F"H" : 4=2EL SEIF.J=231FRINT "RET ", "20H"ELSEIF 1=
232PRIMT'RET", "PE"ELSEIF J=233PRINT"JP", " HL ) ELSEIF.J=234FRINT" JF", "PE, "G+F ¥=3
1860 IFJ=235PRINT"EX", "DE,HL"ELSEIF J=236FRINT"CALL", "PE, "G+F : ¥=3ELSEIF J=238FRINT
"SR, UEUHY =ZELSEIF Js239PRIMTRST", "ZaH ELSEIF J=240FRINT "RET" "F"ELSEIF.I=241P
RINT"FOR", "AF"ELSEIF J=242PRINT" JF" "F, "G4F : X=3ELSEIF J=243PRINT DI "

1870 IFJ=244FRINT"CALL", "F, "G+F : ¥=3ELSEIF.J=245PRINT "PUSH" "AF"ELSEIF J=24EPRINT 0
R" "UFUH'. 4=2ELSEIF J=247PRINT"RST", "30H"ELSEIF J=248PRINT"RET" . “M"ELSEIF J=249FRIH
TULD" "SP, HL"ELSEIFJ=2S0PRINT" JP", "M, "G+F : ¥=3ELSEIF J=25 1PRINT "E]"

1688 IFJ=25ZPRINTCALL, "M, "GHF : ¥=3ELSEIF J=2S4PRINT"OR", " "F"H" X=ZELSEIF J=255PRI
HTURET" . "3EH"

1996 GOTO1722

1108 =2 IFK=SFRINT"ADL" "I, BC'ELSEIFK=ZSPRINTACD" "IX,DE"ELSEIFK=33FRINT"LD",
1K, "HEGUH KE4ELSEIFK=R4PRINT LD" "0 "H4G H ), TH" : ¥=4EL SETFK=3SFRINT " THC" , "X ELS
EIFK=41FRINTADD" "IX, T4 ELSEIFK=42FRINT LD, "I ¢ "HAG " H)" =4

1118 IFK=43PRINT"DEC", " IX"ELSEIFK=S2PRINT " IHC" . . ¥=3 GOTOPSRELSEIFK=S3FRINT"DEC"
;. %=3 GOTO7SRELSEIFK=S4FRINT'LD". . -%=4:GOIUBE1R

1120 IFE=S4PRINT" "H"H"ELSEIFK=S7PRINT"RDO" "1, &P"

1136 GOTD1720

1148 IFK=126PRINT LD, "A, " ELSEIFK=134PRINT"ADD" "A," ELSEIFK=14ZFRINT"ADC" "A,"
(ELSEIFK=1SAPRINT"SUE" SELSEIFK=158FRINT"SBC" "A, " ELSEIFK=1GEPRINT AND" . ELSEIF

K=174FRINT"HOR", ELSEIFK=182FRINT'OR". ELSEIFK=13GFRINT"CP" . |

1156 IFK{=130G0T0750

1168 ‘=¢ IFK=22SPRINT'FOR" "IX"ELSEIFK=2EPPRINT"EX", "(5F), [% ELSEIFK=EESPRINT"FU
SHY " 1H"ELSEIFK=233RRINT" JP" " 147 ELSEIFK=242FRINT LD", "SF, 14"

1176 GOTOL7ZE

1126 IFM=EFRINT'RLC" ELSEIFM=14PRINTRRC", ; ELSEIFM=R2FRINT RL", ELSEIFM=30FRINT
"RR". ELSEIFM=3ARRINT'SLA" ELSEIFM=4EPRINT"SRA". ELSEIFM=EZFRINT'SRL".,

119G GOTITHY

1200 IFK=G4PRINT"IN", "B, (L "ELSEIFK=65FRINT OUT" "(C), BUELSEIFK=EEFRINT SBC" "HL
JBLMELSEIFKSETRRINT LD, " "HG"H), BC" =4ELSEIFK=R2FRINT "MEG"ELEE IFK=RAFRINT RET

H"ELSEIFK=FEPRINT" IN", "8"ELSEIFK=7IFRINT "LD". " 1 A"ELSEIFK=TZPRINT TN , " i 2"
1218 IFE=P3FRINT"OUT", "(C), C"ELSEIFK="4PRINT"R0C" "HL,BC'ELSEIFK=TIPRINT LD", "BE
CUHAGUHYY <=4ELSEIFK=TPRRINT"RETI"ELSEIFK=8ARRINT IN". "D, ~ "ELSEIFK=81FRINT 0L

TV, LY, D ELSEIFK=EEPRINT"SBC" "HL, DE"ELEEIFK=83FRINT"LD" "{ "H+5"H1, DE" %=4

1226 IFK=GEFRINT"I+" "1"ELSEIFK=87FRINT'LD", "R, ["ELSEIFK=SEFRINT " IN". "E.( C)"ELSE
IFK=ESFRINT OUT", "/ £, E"ELSEIFK=38FRINT "ADC", "HL , DE"ELSEIFK=31PRINT LD" "DE,{ "H+

GUH " t=4ELSEIFK=34FRINT"IM", "2"ELSEIFK=BEPRINT IN" "H. 0L )"

1230 IFK=STRRINT"ONT" (0, H"ELSEIFK=38PRINT"SEC", "HL, HL"ELSEIFK=102FRINT "RRD"EL
SEIFK=14FRINT " TH", "L, {2 )"ELSEIFK=1ASPRINT"OUT" "(0),L"ELSEIFK=1BEPRINT "ACC", "H.
JHL"ELSETFK=111PRINT "RLD"ELSEIFK=114PRINT "SEC", "HL. 3P"

1248 IFK=11GFRINT LD "¢ "H+G"H), IP" %=4ELSEIFK=12APRINT " IH". "A. (£ 3 ELSEIFK=121FR
THTH AT, " £, AYELSEIFK=122FRINT"ADC , "HL, SF"ELSEIFK=123PRINT "LD" . "5F . "H4G"H" ¥=

SELSEIFK=160FR INT LD "ELSEIFK=16 PR INT "CP1"ELSE IFK=1E2PRINT " IHI"
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1258 IFK=163PRINT"OUTI"ELSEIFK=168PRINT"LDD"ELSEIFK=163FRINT"CPD"ELSEIFK=170PRIN
T n IND "

1268 IFK=171PRINT"OUTD"ELSEIFK=176FRINT"LDIR"ELSEIFK=177PRINT"CPIR"ELSEIFK=178PR
INT" INIR"ELSEIFK=179PRINT"OTIR"ELSEIFK=184PRINT"LDDR"ELSEIFK=18IPRINT "CPDR"ELSEI
FK=186PRINT"INDR"ELSEIFK=187FRINT"OTOR"

{27@ GOTO1729

1280 IFK=SFRIHT"ARDD","IY,BC"ELSEIFK=23PRIMT"RDD","1Y,DE"ELSEIFK=33PRINT"LD", "1Y,
"H+G"H" . X=4ELSEIFK=34FRINT"LD", "¢ "H+G"H ), IY" . X=4ELSEIFK=33PRINT" INC", "IY"ELSEIFK
=41PRIMT"ADD", "IY, IY"ELSEIFK=42PRINT"LD", "IY,("H+G"H>" X=4

1290 IFK=43FRIMT"DEC","IY"ELSEIFK=S2PRIMT"INC",; X=3:GOTO7?7@ELSEIFK=S3FRINT"DEC"
s ¥=3:GOTO?7OELSEIFK=S4FRINT"LD",; GOSUB?IO

1300 IFK=S54FRIHT""H"H" X=4ELSEIFK=S7PRINT"ADD","1Y,SP"

1318 GOTO1728

1320 IFK=126PRINT"LD","R,";ELSEIFK=134PRINT"ADD", "A, " ELSEIFK=142PRINT"RDC","A,"
;ELSEIFK=13BPRINT"SUB",; ELSEIFK=158FPRINT"SBC", "A. " ELSEIFK=166FRINT "AMND" , ; ELSEIF
K=174PRINT"XOR",  ELSEIFK=182PRINT"OR", i ELSEIFK=13@PRINT"CP", ;

1330 IFK{=190THENTTOELSEX=2: IFK=223PRINT"POFP", "IY "ELSEIFK=22?PRINT"EX" "(SP), IY"
ELSEIFK=229PRINT"PUSH", "I¥"ELSEIFK=233PRINT " JP", "( I%¥ )"ELSEIFK=249PRINT"LD", "SP, 1
Yll

1340 GOTO1720

1350 IFM=EPRINT"RLC",;ELSEIFM=14FRINT"RRC", ;ELSEIFM=22FRINT"RL", ; ELSEIFM=3BFRINT
“RR", ; ELSEIFM=38PRINT"SLA" ELSEIFM=46PRINT"SRA" . ;ELSEIFM=62PRINT"SRL" ., ;

1360 GOTO?70

1370 %=1:IFJ=118PRINT"HALT" - GOTO1720ELSEPRINT"LD", ; -H=(.j-5€ /& GOSUBSTO

1380 H=( J=CCIHNT{HIHS J+56 5 )+1 : GOTO380

1396 GOTOL720

1400 PRINT"ADD"."A.", -N=J~127:G0T0580

1418 PRINT"ADC", "A."; H=J-135 GOT0S60

1420 PRINT"3UB",; - H=J-143:G0T03S0

143@ PRIMT"SEC", "R, ", ‘H=J~151:GOTOSER

1448 FRINT"AND",; :N=J-133:G0T0380

1450 PRINT"XOR",; N=J~167:G0TN580

1468 FRINT"OR",; ‘H=J-173:GOTCSS0

1470 PRINT"CP",, -H=J~183: G0TOS580

14£0 PRIMT"RLLC",; - H=K+1:G0T0580

1498 PRINTRRC",, H=K-7:GOTO330

1508 PRINT"RL",; H=K-13:G07T0580

1510 PRINT"RR",; H=K-23:GOT0580

1520 PRINMT"SLA".; N=K-31:G0T0S586

1520 PRINT"SRA". ; - N=K-39:GOTOISH

1548 PRIMT"SRL",; :N=K~35 GOTOSEE

1550 FRINT"BIT". ;i IMT((K~64)/8);", ", :N={ K~ C IHT{(K~56 >78 %8 )+56 ) 1+1 : GOTOS80

1560 PRINT"RES",; INT({K=12832/8);"," H=(K~((IHNT{(K~-126)/8 %8 )+120))+1: GOTOI80
1578 PRIMTUSET", ; INT(C(K~132)/8);", " H=CK-({IMT((K-184)/8)%8)+184))+1:GOTS60
1580 PRINT'LD" : H=((K~£39.9)-82+1:GOSURE7O

1930 GOTO750

1500 PRINT"LD",. GOSURSLO

1610 H=K-111:G0T0%5E0

1620 PRIMT"BIT",;(M-7@5>/8:"," -GOTO?79@

1630 FRINT"RES", (M-1345-8;"."; . GOTC739

1640 PRINT"SET", (M-198)~Q;",", GOTO739

1650 FRINT"LD". . H=((K~-63)/8)+1:GOSUBE7D

1662 GOTO?70

1670 PRINMT"LD",; GOSUBR7SE

1680 N=K~111:GNT0530

1630 PRINT"BIT"., M-7@)/8;" " (OTOT7@

1709 PRINT“RES". "M-1343-8,","; . GOT0770

1710 PRINT"SET", (M~198)-8;",", GOTO?77Q

{720 IFPOSCO)>@PRINTTRB(32>"HOT FOUHMD" %=

1730 M=i+1: IF=12G05UB13@

1740 IFN=)ZTHEMW=W+{:FRINTY+1,F" "; IFK{=191RHDK=:32PRINT"{ "CHR& K" Y "ELSEPRINT
1758 IFW=>12G0SUB139

1768 IFX=53THEMW=L+1:PRINTY+2,G" ", IFL{=121ANDL=>32FRINT"{ "CHRE(L )" )"ELSEPRINT
1770 IFL=>12G0SUBL30

1750 IFX=>4THEMW=b+1: PRINTY+3,H" ", IFM<=191ANDM=}32PRIMT"{ "CHR&(M )" Y "ELSEPRINT
1799 IFW=12GOSUB130

1809 GOTO150

Page 56 Australian Personal Computer



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188



