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. AMANUAN N.

CO m p Iete AS CII 1.28 CHARACTER ASCl TABL%

s =
‘6 g - _E.
g > 8 : & g > 2 HE]
s § Nno T £ ¢ S § ~ro0 F ¢ ©
£ £ == 5 @ & r € == o & =
. © @ oo O 4o I 0O m @omm O o =
David M Ciemiewicz :
233 N Holly St NUL 00000000 000 000 00 0 00110000 060 048
- SOH 00000001 001 001 01 1 00110001 061 043 31
EHieStEshiown FA 17022 STX 00000010 002 002 02 2 00110010 062 050 32
’ ETX 00000011 003 003 03 3 00110011 063 051 33
EOT 00000100 Q04 004 04 4 00110100 064 052 34
N . i ENQ 00000101 005 005 05 5 00110101 065 053 35
Mot of the time when you see 4 maga ~ ACK 00000110 006 006 06 6 00110110 066 054 36
zine article that requires an ASCII table, BEL 0000011* 007 G907 07 7 00110111 067 055 37
the table accompanying the article is either B8S 00001000 01Q 008 08 8 00111000 070 0S6 38
incomplete or is in a numeric system that HT 00001001 011 009 09 9 00111001 071 057 39
you cannot use without converting it LF 00001010 012 010 OA © 00111010 072 058 3A
- A AR gL vT 0000101 013 Q11 08 . 00111011 073 052 38
The table | have devised is complete 128 FF 00001100 014 012 0OC % 00111100 074 060 3C
character ASCIl. Each character is ac- CR 0000110% 015 013 0D = 00111101 075 061 3D
cormpanied by its binary, octal, decimal SO 00001110 016 014 QE > 00111110 076 062 3E
anc nexadecimal equivalent. sl 00001111 Q17 015 OF ? 00111111 077 063 iF
This table has or - DLE 00010000 020 016 10 @ 01000000 100 084 40
R °Ve".'"valuab|° to me, OC1 -00010001 021 017 11 A 01000001 107 065 41
35 ' am sure it will to you. DC2 00010010 022 018 12 8 01000010 102 065 42
. DC3 00010011 023 012 13 C 01000011 103 067 43
DC4 00010100 024 020 14 D 01000100 104 068 44
5 ] NAK 00010101 025 021 15 € 01000101 105 069 45
5 B % 5 _ % SYN 00010110 026 022 16 Ff 01000110 106 Q70 46
5§ » 8 : 2 S - 8 : 3 ETB 00010111 027 023 17 G 01000111 107 071 47
§ sn~e 3 35 % g iro 3 35 3 CAN 00011000 030 024 18 H 01001000 110 072 48
§ s @3 © 4 1T 5 T s 8 38 2 EM 00011001 031 025 19 - I 01001001 111 073 48 .
SUB 00011010 032 026 1A J 01001010 112 074 4,
01100000 140 Q096 60 P 01110000 160 112 70 ESC 00011011 033 027 18 K 01001011 113 0’_"? iE
a 01100001 141 097 61 q 01110001 161 113 71 FS 00011100 034 028 1C L 01001100 “114 8. & S
A 01100010 142 98 &2 01110010 162 114 72 GS 00011101 035 028 1D M 01001101 115 077 *D
° - f RS 00011110 036 030 1€ N 01001110 116 078 4E
¢ 01100011 145 99 63 s 01110011 163 115 73 US 00011111 037 031 1F O 01001111 117 073 4F
d 01100100 144 100 64 t 01110100 164 116 74 SP 00100000 040 032 20 P 0101000C 120 080 50
e 01100101 145 101 65 ¢ 01110101 165 117 75 ! 08100001 041 033 21 Q 010100Gi 121 081 51
f 01100110 146 102 66 v 01110110 166 118 76 “ 00100010 042 034 22 R 01010010 122 032 52
g 01100111 147 103 &7 w 01110111 167 119 77 = 00100011 043 035 23 S 01010011 123 083 53
h 01101000 150 104 68 x 01111000 170 120 78 ; . gg:gg:go g:; ggg gg L 31018122 :gg ggg :g
/01101001 151 105 69 y 01111001 171 121 79 h 10100
; 01101010 152 106 A z 01111010 172 122 7A e gg:gg::? g:? ggg ';’;5 ;’v g:g:g::? :g? 83'75 :3
k 01101011 153 107 68 i 01111011 173 123 78 ( 00101000 0SO 040 28 X 01011000 130 088 58
m Q01101101 155 109 60D } Q1111101 175 125 70 . 00101010 052 042 2A Z 01011010 132 090 5A
n 01101110 156 110 6E ~ 01111110 176 126 7€ + 00101011 053 043 28 ( 01011011 133 091 S8
o 011017111 157 111 &F DEL 01111111 177 127 7F , 00101100 054 044 2C \ 01011100 134 092 57
- Q0101101 0S5 045 20 ] 01011101 135 C33 So
Note: The bit 7 in the binary column is someumes a | or is some- . 00101110 056 046 2E /A 01011113 136 284 5€
— 01011111 137 GS5 SF

times used as 3 parity bit. / 00101111 057 047 2F

/



Abbreviations for Control Characters:

NUL
SOH
STX
ETX
EOT
ENQ
ACK
BEL
8BS
HT
LF
vT
FF
CR
so
sl
DLE

null, or all zeros
start of heading
start of text

end of text

end of transmission
enquiry
acknowledge

bell

backspace
horizontal tabulation
line feed

verticai tabulation
form feed

carriage return
shift out

shift in

data link escape

52

device control 1

device control 2

device control 3

device controi 4

negative acknowiedge
synchronous idle

end of transmission block
cancel

end of medium
substitute

escape

file separator

group separator

record separator

unit separator

space

delete ,



AANUIN ¥,

'The Motorola 6800
Instruction Set’

MPU INSTRUCTION SET

The MC6800 has_a set of 72 different instructions.
Included are binary and decimal arithmetic, logical. shif,
rotate, load, store, conditional or unconditional branch,
interrupt and stack manipulation instructions (Tables 2
thru 6).

MPU ADDRESSING MODES

The MC6800 eight-bit microprocessing unit has seven
address modes that can be used by a programmer, with the
addressing mode a tunction of botn the type of instruction
and the coding within the instruction. A summary of the
addressing modes tor a particutar instruction can be found
in Table 7 along with the associated instruction execution
time that is given 1n machine cycles. With a clock fre-
quency of 1 MHz, these times would be microseconds

Accumulator (ACCX) Addressing — In accumulator
only addressing. either accumulator A or accumulator 8 s
specified. Theje are one-bDyte insiructions.

Immediate Addressing — In immediate addressing, the
ooerand is contained in the second by te of the instruction
except LOSand LD X which have the operand in the second
and third bytes of the nstruction. The MPU addresses

this location when it fetches the immediate instruction
for execution. These are two or three-byte instructions.

Direct Addressing — In direct addressing, the address of
the operand is contained in the second byte of the
instruction. Direct addressing allows the user to directly
address the lowest 256 bytes in the machine i.e., locations
zero through 255. Enhanced execution times are achieved
by storing data in these locations. in most configurations,
it should be a candom access memory. These are two-byte
instructions.

Extended Addressing — In extended addressing, the
address contained in the second byte of the instruction is
used as the higher eight-bits of the address of the operand.
The third byte of the instruction is used as the lower
eight-bits of the address for the aperand. This is an abso-
lute address in memory. These are three-byte instructions.

Indexed Addressing — In indexed addressing, the address
contained in the second byte of the instruction is added
10 the index rewsster’s lowest eight bits in the MPU. The
carry is then added to the higher order eight bits of the
index register. This result is then used to address memory.
The modified address is held in a temporary address regis-
ter so there is no change to the index register. These are
two-byte instructions.

implied Addressing — In the impiied addressing mode
the instruction gives the address (i.e.. stack pointer. index
register, etc.). These are one-byte instructions.

Relative Addressing — In relative addressing, the address
contained in the second byte of the instruction is added
to the program counter’s lowest eight bits plus two. The
carry or borrow s then added to the high eight bits This
allows the user 1o address data within a range ot -125to0
+129 bytes of the present instruction. These are two-
byte instructions.

ICourtesy of Motorola Semiconductor Products. Inc.
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TABLE 3 — ACCUMULATOR AND MEMORY INSTRUCTIONS

AODRESSING MODES SOOLEAN/ARITHMETIC OPERATION COND. CODE REG
IMMED OIRECT INDEX EXTND IMPLIED (AR regestor tobeit sjsalaizirfe
OPERATIONS mwemonmc| or ~ ={or ~ ={or ~ ={or ~ ={oOr -~ = rebor to comtamert Hjrujzvic
Ase AcOA | 88 2({98 3 2({a8 5 2{B8 ¢« 3 tefr|t]1fr
A0D8 8 2 2{o08 3 2{es8 5 2|f8 4 3 tleft|tltf1
Ada Acmiwy ABA 18 2 1 Thefufrquyr
Add warn Carry ADCA 89 2 2{9% 3 2|As 5 2|83 & 3 AeMeC-a i tleftitles
AoC8 € 2 2{03 3 2[E9 s 2|f8 ¢ 3 BeMeC -8 tleft]r]zts
And ANDA 8 2 219% 3 2{Aa S5 2|Be 4 13 A-M-A eje|l|I|R|e
0B e 2 2{04 3 2|€a 5 2|fe ¢ 3 8-M -8 efef1|1|R|e
B Tent BITA 8 2 2019 3 2f{Aas 5 2|85 4 3 A-M efeititin]e
8T8 €5 2 2{0s 3 2|e5 5 2|fs ¢ 3 B-M efef1{1[r|e
Clews CLR F 1 2|1 § 1 00—-w efjefr{s|r|r
CLRa 2 1| 00-a eflofris|air
cLAs SF 2 1 |00-8 elefr|s|r|n
Compare cmea g1 2 29 31 2{Aar 5 2|81 ¢ 3 A-M eloftizf1]s
cmPe € 2 2|01 3 2{Ev 5 2|Ff1 4 13 B-M efefrfrfr]1
Compare Acmimy csa n"n 2 1 A-8 ejeidfrjrlt
Comotemem_ 1's com 6 7 2|1 s 3 R-m efel1|t|R{sS
COMA 43 2 1| K-a efell|l|R]S
come $3 2 1 |8-8 . elalift{Als
Comolement, 2's NEG 60 7 2{71 & 3 [ efef1|1D@
(Negater NEGA W 2 1 |00-A-A eleft| 1D
NEGB S0 2 1|o00-8-8 elet|1IDD
Orcremat Adpnr. A 0AA 19 2 1 | Converts Binay Add. of BCD Characters |ofe{1|1] 11D
w10 8CO Formar
Decrement DEC 6a 7 211Aa 5§ 13 M-otl-M sleif[i{a|e
0ECA “a 2 1 |a-1-a . eleft|t]afe
DECB SA 2 1 |B-1-8 efefrt]afe
Excuuwe OR EORA 88 2 2|9 3 2{as s 2|88 ¢ 3 A@M -4 efeft{1{R{e
. €0RB €8 2 2/o08 3 21E8 5 2|F8 4 .3 BOM -8 efefitin|e
Increment INC 6 1 2{7C § 3 Mel=m elefr|t1[@e
INCA 4« 2 1| asi-a efeft|1[B)e
INCB SC 2 1|Betl-8 elefr{ti@)e
Load Acmite LDAA 86 2 2/9% 3 2|{A6 5 2|8 ¢ 3 M=a efeft|1]|R|e
[CIY] s 2 2{08 3 2{€s 5 2|f6 4 3 -8 ele{t{t{n|e
O¢. Inclusive ORAA 8A 2 2{9%A 3 2{Aa S 2|{BA 4 13 AvM=a eolell|1|R|e
ORAB fcCA 2 2|/DA 3 2/eA S 2|FA ¢« 3 Bem—=8 eleft{1{R|e
Push Oata PSHA 3 4 1| A-mgp SP-1—SP slejoloiole
PSHe 3 4 1| B-Mgp P 1 ~=SP elefelefele
Pkt Oana PULA 32 4 1| SPet-SP Mgp-A ' olejefajefe
PULE 33 4 1| SPe1=SP Ngp-8 elelejolole
Rouate Leit ROL 63 1 211 § 3 " IS G B
nota w2 }m olefi]ri@
LLIY] 59 18 (4 87 = b0 LEIRERE G B
Ratate Right ROR 6 7 2|71 & 3 ] efefl|1 1
RORS 6 2 108 € o = w0 efeft|1|@®:
St Lett, Acinenensc ASL 68 7 2|71 § 3 L] . ofeft|l 1
ASLA 4 2 1|a 0 - OOIIo-o sfeft|1|GX1?
AsLS 8 2 1|8 c 0 NG H
Sheit Right. Arvinmetic ASR & 1 2|1 s 13 “ - ORI GH
— .
ASRA a2 A}-_m-g eleft]: k@)
ASRE s1T 2 1|8 o7 0 C N GE
Shult Rugnt. Logee LSR 64 1 2|11 § 13 » - efo(R1 (8N
LSRA “w 2 A} e-IOm - 0 REICIN G B
LsRe ¢ 2 1|8 b7 Lo elelnit|@):
Store Acimiu STaa 9 & 21Aal 6 2|8 5 1 A - NOIRREID
sTag 07 ¢« 21€1 § 2|f1 5 3 8 M elaitli|n|e
Subteact susz 0 2 2/9% 31 2/a0 5 2{80 ¢ 3 A m-a efofrfsf1ft
suss @ 2 2{00 3 2f{€0 5 2{f0 ¢ 3 8-m-8 efeftifrf:
Subteact Aciing SBA 0 2 v} A §-a LILIRRR T B B
Sudte wiin Canrs s8Ca 8 1 2|9 3 2{Az 5 {82 ¢ 13 A-M-(-a NSHENE
sBLE € 2 o2 3 2|E2 2fF2 ¢ 3 8 ™ C-s efefift] e
Tiamier Acmwiny Tag 16 2 1 a-g eleli|l|Rle
184 [P B | 8 -& ele! l1|lRle
Test. Zevo o Mo 5 0 7 2|10 5§ 3 » - 00 efeftitlR(R
TST2 @ 2 1 a 00 eio 1| I|R|R
L sTe 002 1le o efeiij1fR]|R
HiLIN|ZIV|C
LEGEND . CONDITION CODE SYMBOLS
0P Oeviaton Cuoe tmesadet it . Boutean Incluswe Q8
- MNumoe: of MPY Cyiies e Bourean Excinune 08 L Hail oy lrom oot 3
= Nunoer of Proyam Bvien » Cosnpiement ot ¥ i Inier i upn marh
. Ariihner Pluy . Teamter Into ~ Negatror (ugn outh
Anninemer Moy 0 Au Zwo 2 Imowyer
Bowean ANU 00 dvie lewo v Uvertiow, 2°s Lomplement
Mgp  Comtents of meriary 100etr6n 00-n19d 1o bie Sie. s Pouier C Carry lhom Lot 1
L] Reser Alnays
NOte  AStumuisins e00r esbiny MOGr 13t uC1i0n ere inctudes e e Ly e for IMPLIED e0@resung S Set Aiwayt
: Test and set i) tiue Clrared DIne mise
. Not Allecien

-
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TABLE 4 — INDEX REGISTER AND STACK MANIPULATION INSTRUCTIONS

CONO. CODE REC

IMMED OIRECT INOEX EXTNO MPLIED | fSiat1 21 0
POINTER GPERATIONS MNEMONIC | 0P =lorl~] =jor|~|=lori~]={0op|~]| = | s0OLEAN/ARITHMETIC OPERATION 1 H|1'N:Z v C
Comgare index Reg =23 14 3{sc| 4| 2|ac|s|2jects |3 | Xy - M Xy =M n -
Decrement indes Reg 0EX o3 |af! X 1ex -
Oecrement Stack Prtr (133 e SP -1 -SP -
Increment index Aeg INX 08|41 1 Xel=x -
Iacrement Stack Prtr INS e SPei~SP ‘e
Load Index Reg Lx CE 1f{oef4f 2|€E|6|2|FE|S |3 M= Xy (M) =Xy -
Load Stack Prir Los 113 1f{9e{ 4| 2|a€js| 2|8E|5 |3 M =SPy. (M s 1) ~SPy .
Store index Reg STX oF| s | 2|eF|7 | 2|FF| 6|3 | Xy =M X =Ml -
Store Stack Pner STS aF|s| 2(aFf7]218F (6|3 i SPy M SPL =M 1) -
Indx Reg — Stack Prrr ™S /el X - 1--SP -
Stack Pntr =< indx Req TSX (e | SPe1 -X -
TABLE 5 — JUMP ANDO BRANCH INSTRUCTIONS
COND. COOE REG.
RELATIVE | * INDEX EXTNO IMPLIED sfafl3alz2la]e
OPERATIONS muemomc | 0f |~ | ={op| ~| ={or| ~ o |~ |= BRANCH TEST wiptinlzjvic
Branch Akways BRA w|e|? Nane eioje|e
Branch it Carry Clear 8ce 4|2 c-0 . ojoleofe
8ranch It Carry Set 8cs 5|42 cet NEIERE
Beanch i = Zera 8€a s l2 21 el ojeo|e
Branch it 3 Zera 8GE wla |2 N@v=a ol ofofe
Branch It > Zero 8GT €| 4|2 I-(N@V)I=0 ef o) eofe
Branch It Migher BHt 242 ce2=0 ejelele
Branch i < Zeva BLE |42 Z-N@Vie) ej ol eoie
8ranch 1t Lower Or Same 8Ls 1|2 celz=t eiofo|e
Branch 1 < Zero sLr w42 N@V=1 ol ejefe
Branch It Minus M 8| ¢ 2 N=1 TR e ®
8ranch It Not Equal Zero BNE w42 z-q ol of o i -
ranch It Overitaw Clear sve w2 v-o el 0l o @
Branch It Qverflow Set 8vs 3|62 Vel o) ®|®
Beanch it Aus 8PL wmie|2 NeQ ej ofe®
8ranch Ta Subroutine BSR 80| 8|2 ' ejeje
Jumg P GE| 4| 2| 1€ 3 See Soecial Qoeratom o| @)@
Jumg To Subroutne ISR AQ( 8| 2|80l 9 f e o1 @1 ®
o Qoeration noe ar| 2|1 Advances Prog. Caur Oty -l ajel=
Return Fram Interruot AT 8|01 . N ) ——
Retwn From Subroutsne TS s |l ol efe|e
Sattwass interrust s W {1241 | | SeeSoecisl Qowetrom elolele
Wait lor Interrugt® WAl €9 |0 ‘ ‘ of el e

WAl guts Addrews Bus, AW, and Oats But w0 (Ne (hree-t1ate made whre VMA 1t Neid low.
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SPECIAL OPERATIONS
JSR, JUMP TO SUBROUTINE:

PC  Mua Progrem 4 Stack
a | AD =SSR - - §P-2
wox0 | net [ K=ottt @ sp-1 | Ine2l H
ne2 | Next Mmn intur. sP lne2l L
°K = 8-Bit Unugned Vaiuve {ne2lyand (ne2l Formnae+2
PC Main Program sP Stack
n | BD= ISR - - SP-2
ael | SH=Subr. Addr. : SP-1 Ine3l H
EXTNO ne+2 | SL=Suor. Adar. SP | Ine3l L
ne3 | Next o immrr = = Stack Ponrer Alter Execunion

B8SR, BRANCH TO SUBROUTINE:

PL  Mawm Program b1
n | 80 =8SR - S§P-2
aet [ 2 K= O0ffser © sP-1
ne2 | Next Mam iInstr. SP

*K = 7-8it Signed Vaive:

JMP, JUMP:

INOXD

BC  Main Program

RTS, RETURN FROM SUBROUTINE:

Stack

Ine2l
[ne2l L

PC Subroutine sP Stack
N SP
SPel | Ny
- sPe2 | M
RTI, RETURN FROM INTERRUPT:
2C t Program s Stack
S sP
SPe1 Condition Code
SP+2 Acmitr 8
SP+3 Acmitr A
SPed Ingex Regrster (Xy)
SPe5 | indes Aegmier (XU}
SP+6 Ny
- SPe7 | N

1 (Bur V)
2 (8 C)
b (81 C}
4 (B v)
S (B V)
§ 1B V)

(S Formed From Sy end S|

oc Subroutine «
e

ne 2 Formed From in+ 2]y and (n* 2l

PL Mun Progam
° n | JE=JmP
nel [Ky = Next Address|
EXTENDED ne2 Ky = Next Address
X
PC  Mawn Progm

Mamn Program

TABLE 6 — CONDITION CODE REGISTER MANIPULATION INSTRUCTIONS

CONO. CODE REG.

IMPLIED | sfefafzfv]ol

OPERATIONS MNEMCNIC [OP | ~ | = |BOOLEANOPERATION| H | I [ N [Z |V | C

Clewr Canty cLe oc;2 |1 0-C ejleje|efelR

Oear Interrupt Mask cu GE |2 |1 0= e|R|jeleja|e

Qear Qwerflow Cwv oa’2 ' 0-v e|eje|e|R|e

Set Carry i sec o2 1=¢ eto|lelefels

Set Interrypt Mash SEI OF [ 2 {1 1=t i S|e|e|eie

Set Overtiow SEV 082! 1=-v ejelealeajsie

Acmine A = CCR TAP 062, l A ~CCR

CCR = Acmi A PR 02 )2 1] CCR~A

. CONOITION CODE REGISTER NOTES.  (Bur tet it test 1t true and Cleared Othermine)

Test Retuit = 100000007 Y (Bt Nj  Test Sign tet ot most ugmificant (MS) byte = 17
Test: Resuit = 00000000 ] B V) Test. 2% overliow tram of MS bytes?
Test Decimal vaive of most ignihicant BCO Characrer greater than mune? 9 (Bt N} Test: Result less than rera? (Big 15 = 1)
(Not cleared f previously st 10 (an) Load Condition Code Remister trom Stacs. (See Soecisl Opevatiomy
Test' Qpecand = 10000000 orror 1o erecutian? " (811 1) Set wnven wnterruot occurs. I previously s21. a Non Masasdie
Test Operan. = 01111111 prioe 10 execution’ Interrupl 18 reQuucd 10 exsl The wait state
Test. Set equat 10 reswtt of NOC atter snilt has occuired 12 tam Set according 1o the contents ol Accumulatos &
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1oo
iid

120

1
RINT your &800 program must nave previocusly been keyed in
RINT"and save in ASCII basic mode™:FRINT
i70 INFUT “i.name of program files”;DA®
iS00 IF DA$="" THEN 170
150 LE=LEN(DA®) ‘
oo IF LEx& THEN FRINTY name must De less than & characters”:

A

]
Ci

N DA% FOR INFUT . AS #1

Pl
[
l:l
Tl
m

Z20 INFUT "Z.name of object file you want saved™; Ti%

I$=% THEN ZZU

L & THEN FRINT® name must bDe less than & characters®:el01u==u
50 INPUT® Do vou want listing 7 (y/ni ¥ ;008

70 IF FMID®{DO%, 1,17+ #%y" THENIOU

OUTFUT RS #3

T
(]
pi

TiQg GFEN ftemp®

350 OFENTliter® FOR OUTFUT ASHD

1

450 DL L$(10),H%(i@),G$(30),Z$\,g},F$(7E),T$(72)

]
k4

430 DIF AS(7Ir, NS (720, 1%

=)

340 PRINT CHR® (1Z)
L 0,1z
“azzemoler obegin®
L TO Lo00:NEXT I
i) THEN Z0ouo

- i
4;“ i_.:"zti 22: I$=:: :3:i.i$=:: Z::G,'a::: :::C.é:.. o
B



Z=0: JR=U )
TARX separate tokens
LINEINFUTHLI, IS

FRINT 1% ’
MID®(Z%,17,LEN{IS)I=1%
TS=LLC:FP=1:058051

IF I$=%" THENB7U
F=i:F$=%; % :G605UBZ7 &YV

iFf Fi=0 THENGLU

IF Fi=i THENS7V

IF FMID®(I%,1i,12=" % THENS.
GOSUBZS 1O Le=F%
GUSUBZo LU ris=F%

IF %< »¥0ORGT THENSSUO
GOSUBZS 10z Ns=r%: B0SUBZE4U
IF ris="END?® THENLTTO

IF L%« »77 THENBBU

IF FM$="FLCB® THENIISU

IF FM$="FDB® THENZISU

IF Fi%="FCCY THENIZISDO

ir H$=”RHE“ THENLLILO

IF s« »"LORGT THEN74U

i
= %
IF FMIDS (TH,1,LEN(TS))=1D%
NEAT 1
COSUBDTTSU: PRINTHZ, ©
E0SUBSESC: GOTAO3S7T S0
SOSUBST IO FRIMTHFS, ©

IF O%=77 THEMLLIZW
X=F—Lcmtu*1+LEN(5$1+1c:m1u»\L».X.1J= ;
GOSUBTFiw: GOTO430

IF ris="EQuUT THEN Fau

GoSUeIF IO

IF COF (41 THENFSO

FOSUBIS3C .

FERER

i:GOSUBZO1LU:Sh=rs: I3=rIDe (1%, Fri,

=y

l'l? .l. LEN(iFi® ) )

unknown

59

LEN(I%)—F]

THENSSGU

opcode®

missing opcode”



60

THENTOO

i

S PRINTHS, 10: PRINTH4,5% : CLOSEH4: GOTU0680
THZ, ™ missing operand”

igiv IF 784 «5 Z

10Z0 Gasu undefind labeil®

10Z0 Gabu
i04d I=F1:G05UBS7IU

io30 IF EOF (47 THEN 1050
i0&0 GOSUBRSEEY

L0790 IF B #de THEN L1030

iUB0 GOSUBSTF10: GOSUBSTI0: GOTU4BY
1050 CLOSE4S: GOSUBST4U: PRINTHEG, Lb: PRINTHSG, 11 FRINTHS,5%: CLOSES
1io0 I=T3:G05SUBS760: GOSUBSFO0: GOSUBIE70: TI=LL: GOTO480

1iiQ SOSUR Z3579:N$=F%:G0DUBZS4ULC=LC+F L: GOT0Li0og

iiT0 " i#i4%% +find addressing modes, load effective address XXxxz’

(0%, 1,1)="4% THEN 1Z00

i

b3
LiEg IF ML
F O »FXT THENL LSO

1i40 1

1i30 M=4:A=0:1G0TOLOTO
Li&a0 F$="4":G05U0BSTF70IFA=F1
CLiTO IF PRS0 THEN M=3:A=—1000:1G0TOi&s70
Ligy Pe=%/":005UBIF70iFA=F1
1199 IF FPX<0 THEN M=3:A=—-1000:60T01I6TF0
1200 THRENSSZU

TG 1340

iZi0 mM=1:G0C
iZ50 IF ML

ID% (0%, 1, 12 F%F#7 THENLI7O
1220 F
L1280

L2340

1280 I=1
LETW +iiNS=iIDS (0%, 2. LEN(DOS) —1) : GOSUBZE4U A= L

{280 IF ZI=1i THEN 1340

iZ50 IF AXZSS THEN L1IZ0

L1300 I THEIN LZZ0

L1210 A=—-ZOY




15350
iz80
13740

Jpt={v]

LEF0

1400
i4i0
L1420
14350
1440
1430

L%DU'

-hl -;l F
~£I gl ~|
S oSe D

Al
=
i)
-
: .M.

ul
-
-
C

1S9

u
I

|
|

ol
o &

ol

Ul
o

[A]
)
[

e e TR ot TR ST S U T T o
Il
i
=
-

]l
gl

[
(Al
p!

L&O0
isiv
1520
18520
15640
1830
JR=Y=1¥]
1&7d
158w
L&aF0
1700
L1710

L7Z0

L7720
L1740
17340
L1780
L7740

G=—1000

FIDS (b, 1, L2477 B% THEN 1470
IF FMID$ (%, 1,32="BIT" THEN 1470
Fi=4 1 N =0% : GOSUBZ540

4=Z THEIN 1470

A=F L—-LC—2

iF AX=U THEN 1440

IF ABS{(Fi-LCI==1Z7 THEN 1430

0 i1avv

F=F—LEN(G$}:F$#" ¥ BOSUBZ 700U F&=Fiir7=U
iF F&=0 THEN 1350

F FMID®(Is,FPa+i, 12<x%%% THEN 18610

i
SOSUBSO LU NS=F%
i THEN 18I0

IF ABS (A« =Z33 THEN ilsouw

i=235 THEN 1690

1O GOSUBSETU: 6oT
RARF print opcode &
=0 THEN 1770
FID$(I%,1i0,Z)="488" 1 LC=LC+1

IF i« »& THEM

#I, 7 pranch out of

61

range®

NTHZ, © invaliid addressing”®



YRy
YTy
ZUSu
Tty
TUTO
ZuEw
PN
Ziow
il

Z1iZ0
ZiT
Ziav
i
Zi&0
17w
_L\_t’

1T

\ll)

Praprag AN

ALE=A%

iIF Fi=3 OR Z=i THeEn 1820

MIDB (I, 10, 21=MIDS (A%, LEN(ASI—1.2)
LC=iC+i:BOTOisao

GOSUBIS7 10

LC=LiC+Z

I=T3: GOSUBS7 80

RESTORE 4030
FOR I=1i 70 (O—1J)zxo+nm

MEXT 1

iF Ts<r © THEN L7680
iF Fe> 3 THEN 1F70
READ TH:mEAD 1%

IF Te=* ® THEN 177V

GoSUBE Z7iv

Txiiii cecond pass: resolve fwd reference FXIXX’

FRINT “&&
GFEN TI%® FOr OUTFUT AS #2 )

THEN ZZou

HEN Z170

L F =0 GOSUBTOLOIFI=FZi 00 TULLsY

IF FX« 0 THENSOTO

62



an I

=510
P P

W)

FRINTHZ, ™ irresoive fwd ref. bad label”

IF FID® (1%, ii,ir<s*RY THEN 2310

FR=0 THEN =430
INT I$:6070 <

Tiiiii  routine to isolate token AiAiiAAARE
‘gtart icoking for token at p, PUTS it in p#%,and
‘update p. 1f entered nare, stop scan at i
T7=1
if enter nere, stop =s=can at T T
FOR IL1=F TO LENUCIS)
FIDS (1%, Li, 107 FTHENZS3O

63



ZaBu

2870
Z700

=710

2720

=780
=750
Z780
=770
=780
Z790

=800

=81y

RISy

SUSO

R

_LEN(I®)

find symbol

EF T ¥ ¥4
sturn pi=symiocc it

symbol not found

~

-
-

[l

O LENY
B, 1, 11=FETHENZSIO
1

Fi=0 RETURN

Fi=I:RETURMN

"simplifiles string ot laoel

“ THENZ7 20

routine
it found,

numeric string interpreter

64

FIRRIRRIRF
and numeric expressions

‘of number in any base, pius ascll constanis.

Fili=W=UsrZrAas="7

I=1 7O LENUNS)
MID® (Nd, I, i7="+"THENZFTO

FIID® (N$, I, L)="-"THENZTIU

FIDE (NS, I,17=", T THENZTIO

FE=ABTFIDS (e, I, 1)

RPN - r-ad
o~

FATTHENT LSO

GuTruUT ASHD



TO70
E3VI=10)
EXSAN)
Zioo
Ziio
Z1Z0
Zio0
140
Zigu
ITisu
Zi70
Zigo
SiTv

=g

'a—--

Sl LW

T4=Z: GOSUBS770: RETURN
* THENT S0

Ci

Z=80

]
(]

AE=FIDS (A%, Z,LENIAS) —1) 1 FZ= =ASC (A%

IF FID% (A, i, 7427 4% THENZ1BO
IF FID% (A$,i,i1<x%%" THENIZOU
E=i&:GOTOSZZ0

IF FMID® (A®, 1, 1)< x%9% THENIZZZUO

é:=ﬁID$(ﬁﬁ,_.LZN(H$I-l}.DUbUﬂ_E:U'F7=F:GG
C=RL (AS ) .05
W=Z THEN ZZoU

I-=LEN(N$) THEN 33580

i TO LEN(TS)
MIDS (Th, W, L) =MID (N$, 1,10 THEN
W

illegal operator in Iine”

muiti-radix string to number converter Kixi

base of number in a%, f is product’

T

EF-i

-
o

Fe=iiID® (A%, I, 1) THEN I470

NEXAT N



<4 THEN IT54U

540 RETURN
333‘ T‘:‘Z"' :. .i:" :2:2‘ ::3‘:,

(]
-

.
H
|
.
:

i}
n =
0o

570 w7

S8O0

810

7=

THEN

MIDE(Fd, 2,17

THEN

OSuUbzZS40

S

THEN =7

USIgsg: oo Tud /7 ouw

CIw]

[ od)

memary loaad

THEN
THEN
IS7 Ui P=F—LEN(F®) 1 OP=MIDS (I, F,11:F

66

FRARRXRR

700
ZaS0
F=F+i

.:. ,‘_1 c l_l

bad delimiter”®

*
%, 2, L)=MIDS{I%,F, 17

u=s

THEN 430

G450

invaiid label in memory assignment”

2y

L:N\H$l—-
JLEN{AS)—1, 27

b)—1,2):LC=LCrL

""""""" TRETURN
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:

T
GO
GO iU
3OZ0

Yty

GGa0

: .

050 DATAT ©, "8EB*, "5B%, “ABT, "BEF, ¥ ©
o060 DATAT  #, "CE®, "DBY, "EB, *FB*, 7
G070 DATATIET,  H,5  F,  #gs @ s
GOS0 DATAT  ©, 7879, 5597, TATT FEFE,F 7
4090 DATAT w EpFE, BEFE, TEFE, ¢
4i00 DATAT  *, 847, 547, "A4T,"B4T, 7 7
iii0 DaTA® ©,°Ca%, Da", "E4", F4*,%
4iZ0 DATA® ¢, *83%,7%3%,%A537, B3, % 7
4iT0 DaTA® ¢, *C3%,7D3%, "E3%, FF37, 7 °
G140 DATA s ow s m mgEE EgEE s F
4130 DATAT4FT, ™ I L
4150 DATARSFE®,* #,% 2o
: Fi%, 50 2o
::Ci::, B 2 =
4 ::’:. 4 3 -
H :’:: H H b
: w o P :,: ::’: E]
H 2B w T 2 E 5

H :5 b4 _" ::él:, " b

4 .q- :" :‘: ::‘. 4
5 2:5 ] " b --' 2 :’ 2 :‘ p4
Go60 DATATLFH,  #,7 #,8  #y0 @
4270 DATA . IERENE FEE D -
GIS0 DATAT4AT, 5 #,0  #y8 Egm @ E
4250 DATAS3A, " &, R |, :
GO0 DATR® ¢, FE87, 987, TAST, RS, Y 7
4Zi0 DATA ., uCge, D8, "ESY, "R, i
3TI0 DATAT  *, , s oEaTE, FFOE, &
DATARTSCT, ©  T,0  #,F F, I
DATATSCH, . . . . =

fl
-1
I
o
v
£
i
T
ir
m
]




B
~£|
cl
T

£
o o o

[wt]

Il

£
-

(]
I:

£
0t

[wf]

II

-.Fl
o
i
II

£
ok
cl i
I T

£+
i

[wl]
Il

(=]
)

i

5B

¢ o o oo @
<
(o]
Il

£
s
[ol]
I
ol
2l

FooFoE R
NS RN |

]
.

0 DATARYZL

R
i ol

ad]

Il

s
\l
ci
I‘

£
N
[N |
I
T

o
~l
T

£
c)

i
Il

1t}
m

l

-\l

U
Z,‘,‘(

\l

-

0
ci

g
g
i
m
;
r'.!

g
m
I
i
i
i

cl
m
al
_‘i
T

mo

T
T
m
T

4
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G7

69



70

: invalid delimiter ™.

SZEO MID% (F$, 2, 1)=rIDs(I%,F, i)

W

IZF0 I FMIDS(P$,2,1) =0% THEN Jid

o 3320

invalid litaral®

THEN 3440

S4i0 FMIDH(I%,7,2)=MID% (A%, LEN(ASI =35, 20
T4ZO FIDH(I%, 10,Z)=MIDE (A%, LEN(AS) —1,2)
3430 LC=LC+Z:00TU0S450

44U & Tt

L9

]l

(W

-
o]
T O
+ :c
ke 1
~|
]
i}
]
ot
cl
#
i
r
o
2.
T
o
|
[
0

]
Y
r
Ci
I
r
[N

3430 I=7T3:G05UBI780
IS4F0 FMIDE(Is, 1,41 =MI0% (A%, LENIAS) -3, 47
OO MIDS{Is,S,Lr="F

Heo
l

-
-
-
I~
I
(ad)
+

ISTZ0 IR G7y=1 THEN  I549
S3ITO IZe=ri1D% (1%, 1,137
3340 @7 S=LC:GOT0T 200

THEMN 1ZZ0

TaTU F=3
S450 OFEMPliter® FOR INFUT ASHD



ter® FOR AFFEND AS #3
3,5

vaiue too large”

1
L
Z

I
a
.

=l =y

C:
il

1

s

)

T
=

I
1
un

SO0 NEA
L
"L

o
b
1

1]
C

-
-
£

o
Lad ]
I
-
il
1]

4+ -

Iz

i

i

1

-

cl

+

¥

£l

SO0

-a

LT
[T
T4
Il
- I
W

SUSO

c. 4
-
1§

SUa0 GOSi G0 :Ab=Fs i L=ICF il s=rIDs (s, J, 1)
ST FOs=FOs+AS+ T,
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5050 IF ISF(IJr=L THEN &10U0
HUTFO OF$=0r$+Li$: I=I+i: ISF(1)=L:G0TO8USU
LU0 FOS=FOS+riIDs (OF$, LEN{OPS$7 , 12 +7, 7

LEN(GFﬁ)}i THEN I=I—-1:0F$=rf1D$(0F%, 1,LEN(OFS)—1)

=l

Cl

SUSU

Cal
Cl

Siig 1
ALz 1
5130 I[=1i: UF'—LL$:ISF(I)=L:GD

5igq0

T
+
]

O LENNS)

i

L.
I

it

S1L30
HIE$(N$ J.l1=%+% THEN 8230

L)

G150
5170

&180

=% THEN S$ZZ0
i1="%" THEN &Z4U0

i
T
4.

-
<
-
2
if
E.l
-
|

T
T
I
U]
e -
1 c
I 2
=~
gz
']

Z
i a
S T
)

-

-l

8170 i)="/% THEN &Z40

SZ00

Z.
m
!

SZ1U

SZZ0

Tl
I

-
i
i
Tl
i

i

Tl
Il
]
-
i
at
]
~
A
mom m

AZT0
H240 F=J:10F=Z:11
SZT0 FElirE=0rris=e0s
4250 GUSUE &ZBY

SZ70 NB=F$

SZ8C IF NE=FFTHEN FiI=J(11:607T02ZZ50

S&ZF0 IF NE=F+7 THEN A=JI(RE-1)+J (KRR 10070 5370
SO0 IF N$=T-% THEN A=J(KK-17-J(KK):60TO 8370
IF N$=7&% THEN X=J(KK-11&J(ERI 10070 6370
IF N2=7/% THEN A=J (k-1 /J(RE) G070 6370

SOSUBZS40

TS0
ZF0 FOR J=F TGO LENCUMSS

mID$(H$.J.i)=”

£
-
'~
=
-
(]

Fh+iiIDs kl'lfb J . iJ

&
&
5
S
&
=1

£

k.l =

=

0

- il

o T
II

il
'

I'J.
Ee
al
im

r
g
.E.
Tl
i
al
i
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AMANUIN 3.

100 PRINT CHR$ (L)

iio CRINT AR RRRARRRFRIARAFARRARARRRIRIAZRRRRRRARFIFARRXRRRRRRRRIRARARFRRR
120 PRINTTR

130 PRINT
140 PRIRP

i3y rﬁlml"&&xa;xma;;a%m;a;;a;&;;;;a;i###;5;&;;mx;;x&a;;;*xx;;;x%;;m;

160 FRINT .
Wwhat is your object filie name F3:00%

170 InFuU
iS50 FPRINT® Do you want listing or memory dump
i50 INFUTH® Entry 1 for listing,Z for memory dump 3 W®

OO IF WeFTLT THEN Z50

Z40 LPFRINT 1%
=30 GOT0 =230

S0 OFERN OJ% FoR INFUT AS#HI
FF0 LINEINFUTHFLILILS
SO0 GR=FIDE (1B, 1,47

7&U

+%: 25070 TUU
= (1) THERN &I

iFUT#HL, 1®

DS (I%,3, 0% THEN S0

iu=0 THENMN J00




THEN GOSUD
Tl C=iC+i

(I%,i0,21="

-]
o

I
FH=HIDS (I$,10,2)

THEN

-1
Tl

IF LCxis THEN ousSus
GE=@s+Js+" FTriLL=LC+1
GOTo Zau
LFRINT i 1z END

G$: CLOSE L END
iT

TixAxiz s PRINT ROUTINE
LFRINT s

Ge="

A=A+ LS

TRARARRR ConNvVER

g i 5

S30

THEN 260

SOSUE &30

]
o

~|
i{
N,
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