
_ 8946 

9901 

G95a 

805b 

@g5c 

995d 
@a5e 
Bast 

9556 

@951 

8062 

9963 

9664 

9993 

8098 

8606S 
8856 

9668 

8671 

8973 
6575 

0076 
8677 

8578 
657a 
Oa7c 
OB7ve 

08089 
9982 
G84 
2936 

8083 

page 

2. 

Ayag 
G8001 

HO83 

GG8B4 

3965. 

8906 
96G7 
9892 

9899 

GaGa 

99Gb 

egac 

ggad 

G96 

8811 

8612 
8613 
0614 

9916 

O17 
Bolt 

8621 
6623 

0624 

6825 

6026 
6628 
982a 
@d2c 
Od2e 
0039 
8832 
9634 

G@036 

4.0 

BAI 
gO01 
9693 

gaa4 

@685 

G005 
a087 

HO88 

‘@OA9 

adda 

e80b 

G@88c 

' Ped 

aage 

8818 

6811 

#612 
8813 
6614 

6g16 

8017 
6Gif 

6821 
6623 

8@24 

@825 

0026 
§328 

§02a 
_§882c 
6e2e 
6039 
9632 
0034 - 
aB36 

LABEL 

USTPOK 

addpre 

Strsiz 

integr 
charac 

* q 

endchr 

addpr4 

count 

dimflg 
valtyp 
int£lg 
addprsg 
dores” 

clmwid 
subflg 

inpfilg 

domask 

tansgn 
‘dsdesc 

outsus 

channl 

chanl 

poker 

linnum 
forsiz 
temppt 
lastpt 

tempst 

numlev 
indexl 

index 

index2 
resho 

_ resmoh 

addend 
resmo 
reslo 

txttab 
vartapd 
arytab. 
strend 
fretop 
fres spc 
memsiz 
curlin 

DESCRIPTION 

$4c constant = JMP 
USR vector - Lo/Hi 
# of locations per $ descriptor 
1 byte inteyer Erom “qint" . 
Starting delimiter — { 

(Search character, usually $48) 
(May have another use in Fat Forty only) 
Ending delimiter 

(Scan between quotes flag) 

General counter 

(Input buffer pointer; #.of subscripts) 
“Flag to remember dimensioned variables 

" for variable type: G@@=numeric; ff+string 
“ “  £# type: 8@=integer; gg=floating point 

" whether can crunch reserved words 
(Flag: DATA scan; LIST quote; memory) 

Size of print window 
Flag which allows subscripts in syntax - 

(FNX flag) 
Flags input or read 

{O8G=INPUT; 40=GET; 98=READ) 
Mask used by relation operations 

(Comparison Eyaluation flag) . 
Flag sign of tangent 
dsS length 
(Plag to suppress output: +=prompt, -=Suppress) 
(ds$ pointer — Lo/Hi) . 

Active I/O channel # { 

Holds address for poke command -Lo/Hi 

(Integer-value for SYS, GOTO) 
Line # storage - Lo/Hi 
# of bytes used on stack for-next 
index to next available descriptor 

Pointer to last $ temp - Lo/Hi 
(Pointers for descriptor stack) 
Storage for numtmp temp descriptors. 
(Descriptor stack ~ 4 temp $ pointers - thru 1e) 

# of GOSUB levels allowed — . 
Indirect index #1 ~ Lo/Hi 

" . " #2 - Lo/Hi 
Res - register 
(Product area for multiplication.- thru 27) 

Temp used by “umult"’ 

Pointer to start of BASIC text - Lo/Hi 
" " variables - Lo/Hi 

° " " " . array table - Lo/Hi- 
" " end of variables - Lo/Hi 
" *" start of actual strings ~ Lo/Hi 
" “" top of free string space -Lo/Hi 

‘Highest RAM address available for BASIC - Lo/Hi 
Current ling-# being executed - Lo/Hi 
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g088a 
HH8Cc 

GdBe 

0096 
8892 
2094 

8296 

8998 

009a 

og9c 

999d 

Oa9£f 

O8Ba2 
§8a3 
aga4 

—8@as 
gB@ab6 

G8a7 

aga9 
8Gab 

Béac 

Ogad 
@Gae 

BGak£ 

Bebs 

@Gb1 
8Bb2 
88b3 

g@ab4 
8ab5 
Gab6 

Bob7 

8868 

BBb9 
88ba 
Babb 

page 

0838 
@@3a 

G@d3c 

803e 

O0H49 
6042 
944 

8046 

6048 

Od4a 

gn4b 

ga4a 
6856 
6A51 
8852 
6853 
8a54 

@@55 

9957 
8659 
@65a 

@BSb 
GB5c_ 

605d 

gg5e 

east 

8868 

G861 

9562 
8063 
ggo4 

@@65 

G866 

G@67 
8868 
6869 

te
 

6938 
OG3a 
O@G3c 

003e 

ad40 

GB42 
G044 

6046 

8948 

O04a 

o04b 

ga4d 
Ga56 
@G51 
8852 
@853 
8054 

86855 

@957 

6659 
695a 

@G5b 
665c 

895d. 

8g5e 

OG5£ 
O8G0 
8961 

8862 

9063 
9064 

8065 

8566 

“9067 
8068 
8069 

LABEL 

eldlin 
oldtxt 
datlin 
datptr 

inpptr 
varnam 

varpnt 
fdecpt 
lstpnt 
forpnt 
vartxt 
opptr 

opmask 

grbpnt 
defpnt. 

temp£3 

dscpnt 
four6 

jmper 
size 
oldov 
tempfl 

arypnt 

highds 
hightr 

temp£2 
decent 
lowds 
tenexp 

grbtop 
aptfilg 

lowtr 
expsgn 

epsgn 
dsctmp 

fac 

facexp 
facho 
facmoh 

facmo 

indice 
faclo 
facsgn 
sgnflg 
degree 

bits 

argexp 

‘argho 
arguoh 
argmo 

DESCRIPTION 

Last line # executed (for CONT command) - Lo/Hi 
Old txtptr (for CONT) & temp storage - Lo/Hi 
Current data line # (in case of errors) - Lo/Hi 
Data statement pointer -Lo/Hi 
Source of input address - Lo/Hi 
Current variable name - 2 byte 
Pointer to variable in memory - Lo/Hi 
Pointer into powers of 16 for “fout" 

" to list $ - Lo/Hi 
" " current FOR-NEXT var. reference - Lo/Hi 

Pointer into list of variables - Lo/Hi 
" to current operator in table - Lo/Hi 

(Y-save; op-save; BASIC pointer save) 
Mask created by current operator 
(Comparison symbol accumulator) 
Pointer | used in garbage collection 

" function definition 
A third FAC temporary - 4 bytes 
(Misc work area, pointers - thru 56) 
Pointer to a string description 
Variable constant used by garb collect 
4c = JMP: subroutine for dispatch of functions 
address for dispatch of functions - Lo/Hi 
The old overflew 
A FAC temp - 4 bytes 
(Misc numeric work area -— thru 5d) 

A pointer used in array building 

Destination of highest element in blt. 
Source of highest element to move 
A FAC temp - 4 bytes 
# of places before decimal point oe 
Location of last byte transferred into 
Base 16 exponent for "fin" & "fout" 
Pointer used in garbage collection 
Flag if a decimal point has been input 

Last thing to move in blt. 
Sign of base 18 exponent 

This is where temp descs are built 

Main floating-point accumulator 
{(Mantissa - thru 62) 
The exponent byte 
Most significant byte of mantissa 

One more 
Middle order of mantissa 

Indice is set up here by "“qint"’ 
Least significant byte of mantissa 
Sign of FAC, = @ or -1 when unpacked 
Sign of FAC is preserved here by "fin" 
A constant used by polynomials 
(Series evaluation constant pointer) 

Counter for # of bit shifts to normalize FAC 
(FAC overflow) 
Argument register exponent 
(Accum. #2 - thru 6b) 

MEMORY MAP - All CBM BASICS 



1.8 2.8 4.@ LABEL DESCRIPTION 

@Gbc 90Ga B886a arglo 
'@Gbd @06b 666b argsgn The sign - same as FAC 
G@be @86c 8@6c strngl Pointer to a $ or descriptor 

arisgn A sign reflecting the result 
(Sign comparison, Acc. #1 vs. #2) ( 

B6b£f @86d 806d facov Overflow byte of. the FAC . 
(Accum, #1 lo-order - rounding) 

@8c@ @86e 98Ge bufptr Pointer to buffer used by "crunch"-Lo/Hi 
strng2 " "  $ or desc, 
polypt “ * polynomial coefficients 
fbufpt " " "fbuffer" used in "fout" 
curtol Absolute linear index is formed here 

; (Cassette buff len/Series pointer) 
Béc2 6878 928708 chrget Subroutine - gets next character from BASIC text 

(thru 87) 
@2c8 8876 6876 chrgot Subroutine - regets current character from B. text 
86c9 9877 9977 txtptr Pointer to current BASIC source text — Lo/Hi 
@6d9 6687 9987 chrrts End of chrget 
G@@da @888 8588 rndx Next Random number - thru 8c 
8206 668d 808d ctimr Jiffy (1/6@th. sec.) clock for TI and TI$ - 3 bytes 

time 

8219 698 8896 cinv IRQ interrupt vector - Lo/Hi 
621b 6692 90992 cbinv BRK " 
hone 9894 9994 nminy NMI " " " 
B26c 6696 6995 satus Variable ST - J/O Status byte 

“6283 8697 6697 Istx Which key down; 255=none 
6264 6698 9898 sfst Shift key: 1 if depressed 

9265 6699 699 crfac Correction factor for clock — 2 bytes 
8289 B69b 699b. stkey Copy of keyboard PIA @ e812: STOP and RVS flags 

? ? 829c 899C svxt Timing constant for tape ( 
02609 889d 669d verck Load=@, Verify=1 se 
820d @69e §89e ndx Number of characters in keybd buffer 
g28e 869f g89f rvs Screen reverse flag 

? G@G8aGh O8aG c3ps IEEE output; 255=character pending 
? O@@al 668al indx (End-of-—line-for-input pointer) 
200° 5g0a3 @Ga3  I1sxp Cursor row 
?éét1gga4 GGa4 Ilstp Cursor column 

‘ + totk 

? 6da5 6§9a5 bsour (IEEE output buffer) 
287 @Za6 B8a6 sfdx Key image 
200% g@ga7 88a7 bilnsw (9=flash cursor) 

98225 288a8 @6@a8 blnct Blink counter for cursor flash 
8226 @8a9 69a9 gdbin Character under cursor 

6227 daa GG8aa blnon Cursor in blink phase 
? @dab Hab syno EOT received from tape 
? 8@Gac @8ac crsw (Input from screen/from keyboard) 
? O99ad dad xsav X Save 

8262 @GGae GHae ldtnd How many open files 
0253 @Gaf d0af dfltn Default input device, normally @ 
8264 @65b9 @0bG dflto Default output device, normally 3 
$265 66b1 g@bl prty Tape character parity 

2 @Gb2 @8b2 dpsw (Byte received flag) 
? @0b3 98b3 wsw {Logical Address temporary save) 

8928 @0b4 @gb4 savx Place to save X 
tl (Tape buffer character; Monitor command) 

@268 96b5 @g@8b5) rent (Temporary counter - File name pointer) 
$9821 6855 g9b5 tmpc i 

t2 
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1.0 2.9 

6022 g0b6 

? 00b7 

? O0b8 
? BBb9 

9278 @fba 
8271 @@bb 
8273 @8bd 

8274 8@be 
6275 @Gbf 
0276 88co 
9277 acl 
0278 68c2 
9279 968c3 

BBeG gdc4 
O9Gel G0c5 
Ofe2 gdc6é 

68e3 80c7 
@ge4 90c8 
@8e5 g08c9 
@G@e6 gdica 

? gacb 
? agcec 

dea gacd 
? ‘ gdce 

O09b O5cE£ 
? 60dg 

@8ee ggdl 

OG8ef ggd2 

G@8f£8 60d3 

B6f1 g0da4 

O8f2 e8gd5 

66£3 6@d6 

88f£5 ggde 
90f6 e@gdo- 
OBE7 ,f8da 
2HFe ogac 
? O6dd 

868a Adde 

2 YP Poaat 
8229 6Ge8 

page 4 

68b6 

a9b7 
‘@9bB 
O9bLI 
O8ba 
O80gbb 

@0bd 

OGbe 
OObE 
BEco 

@Gcl 
G88c2 
A@6c3 

OBc4 
ages 
A8c6 
B88c7 

G0c8 

O88Bc9 

Og@ca 

BBcb 

g@occ 
O8cd 

8dce 

OBcf£ 

G60da6 

godl 

agd2 

6dd3 

Ogd4 
g6d5 
g@o5d6 

g0a8 

@gda9g- 
gjda 
68dc 
86dd 

OGde 

godt 

OGBes 

Gee 

gel 
OGe2 

B68e3 
age4 
Bed 

BBe6 
Bee7 
odes 
Beed 

LABEL 

tupe2 
t3 
pentr 

ptch 
firt 
entdn 
bufpt 
shenl 

rer 
rez 
ptrl 
ptr2 
rdflg 
shecnh 

pnt 
point 
pntr 
sal 
sah 

eal 

eah 

cmpé 

temp 
qtsw 
snswl 

qifé 

prp 
xid 

fnlen 

xdl1 
la 

xd2 
sa 

fa 
inmx 

tbuf 
tblx 

data 

fnadr 
insrt 

ochar 

wrap 
fsblk 
mych 

ldtbl 
xrec 
xXwrt 

DESCRIPTION 

Serial bit count 

(Cycle counter) 

Tape writer countdown 
Tape buffer pointers, #1 and #2 - Lo/Hi 
(Write leader count; read passl/2) 
(Read error flag - Write new byte) 

(Read bit seq error - Write start bit) 
Error log pointers ~ pass 1 

- pass 2 
@=Scan/1-15=Count/$49=Load/$89=End 
Write leader length; read checksum 

Pointer to screen line address - Lo 

- Hi 
Column of cursor on screen line 
Start address Lo - pointer: 

End address Lo 
ii] n Hi 

Hi 
tape, scroll 

End of current program 

(Tape timing constants - 2 bytes) 

(@=direct cursor, else programmed) 
(Tape read timer 1 enabled) 
(EOT received from tape) 
(Read character error) 

Pile name length 

Current file logical address 

Current file secondary addrs 

First address - current file device number 
Right-hand window or line margin 
Pointer: Start of tape buffer - Lo/Hi 
Active cursor line 

Last key/checksum/misc. 
File name address pointer - Lo/Hi 
Number of INSERTS outstanding 
Write shift word/read character in 
Wrap FFFF flag - Tape blocks remaining to write/read 

Serial word buffer 
E7G& go0r.48 column screen line wrap table - thru £8 

(Lo of start address of $19 lines) 
Top, bottom of window - 2 bytes - 88 column, 

Left window margin 
Limit of keybd buffer 

Key repeat flag 
Repeat countdown 
New key marker 
Chime time 

HOME count 

Pat Forty unlike other 46 columns 
Input vector - 2 bytes 

e i 

a " 

| w 

a Li] 

" " 

" n 

u" "a 

thru $£9 
88 column 
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2267 
8208 
Oaf7 
O11 
00 £8 
8813 

8199 

900a 

O8Gla 

8019 

§81b 

981lc 

691d 

ole 

g9e1lft 

J)
 

@242 

Q24c 

8256 

a@26£ 

d27a 

@33a 

@G£9 
Qad£a 

a0£b 
OBEb 
OBfc 

aGfid 

oofd 

@OLE 
8100 

@1f£b 
O1fe£ 

8288 

8286 
9281 

9282 

8263 

g204 
#2085 
8206 

A207 
8208 

2209 

8251 
G25b 

8265 
826f - 
G27a 

G33a 

4.8 

a@Beb 
@6£1 
OB£2 

B8£9 
GGf£a 

QB£b 
BB£Eb 
GBfc 
abf£d 

abfd 
O@Bfe 
BREE 
B1G6 

B1lfb 
B1fEt 

8289 

8286 
8261 

8282 

8283 

G24 
@295 

8296 

8287 
6298 

8289 

§251 
§25b 

8265 
O626£-- 
G27a 

§33a 

§33b 
@33c 
833d 

833e 
B33£ 
6341 
6342 
@353 

93e9 
O3ea 
O3eb 
@3ec 

83ed 
g3ee 

O3e£ 

LABEL 

xfinl 

xin2 

casl 
cas2 

stal 

tmpg 
stah 

tmp2 

fnadr2 

lofbuft 
fbuffr 
bad 

stkend 
z2zl 

224 
z25 
buf 

pch 
pel 

Z22 
figs 

zZz3 
acc 

Xr 
yr 

sp 
invh 

invl 
savnam 
Zz21 
lat 

fat 

sat 
keyd 
tapel 
tape2 
—Enlen2 
pos 
drivel 

drive2 
lrecl 

didchk 
Parchk 
diskid 
count 
tbu £2 
tbufft 

DESCRIPTION 

Output vector - Lo/Hi 

Cassette #1 status 
" # 2 W 

Start tape address - Lo 
Indirect 1 - Lo/Hi 
Start tape address - Hi 
Indirect 2 - Lo/Hi 

(DOS pointer, misc, - 2 bytes) 
+ index = start of “fout" 
"fout" buffer holds ASCII 
Processor stack - thru @1 

(STRS work area, Monitor 

$ for "strd" & ti§ 
$ for output 

ff 
work -— thru 91a) 

(Tape read error log ~ thru 913e) 
Stack end for BASIC 

Input buffer - thru @258 
PC - Hi 

PC - Lo 

Flags - 6582 ST register 

Acc 

xX reg. 
y " 

SP 
User IRQ - Hi 

" Lo 

File logical address table - thru 9g25a 
File first address table ~— thru 6264 
File secondary address table - thru 926e , 
Keyboard input buffer - thru 9278 A 
Tape#1l input buffer - thru’ @339 . 

Ww ¥ 2 u a 

DOS character pointer 

DOS drive 1 flag 
DOS drive 2 flag 
(DOS length/write flag) 

93£9 

DOS parameter check - syntax flags 
DOS disk ID - 2 bytes 
DOS command string count 
pos file name buffer - 18 bytes 

DOS command string buffer — thru 6389 

New key marker - Fat Forty - same as Se6 on CBM 4.8 
Key repeat countdown - "% 
Keyboard buffer limit - " 
Chime time - “ 
Decisecond timer - " 
Key repeat flag - " 
{tab] work value - * 

a . Se5 a " a 

" " # $e3 « 0 r] 

" n n Se7 n " " 

*" only 
“ = same as $e4 on CBM 4.0 
" anly 
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8406 
89008 
99068 

cage 

cO46 
cg4c 

cO74 
cga9 

c@8c 
cast 

cgsg 
cg92 

c199 

c28d 
c294 

c299 
c2a4 

‘e2ac 
e2bl 

c2c6 
e2d2 
e209 
c2da 

c2el 
c2fe 

c3Ba 
c3Be 

e315 
e31id 
c32a 

c334 

c338 
c343 
c356 
0357 
c359 
c366 

c36c 
c379 
c38d 
c38b 
c394 
c3ac 

c3e7 
c3ef 

e3fd 

c418 
c428 

c439 
e433 

page 

d3ee 

Q3£a 
none 
0406 
8808 

9908 

cago 

cO46 
ed4c 

cg74 

ca89 

cgsgc 
cast 
cg89 

c@92 

c192 

c28b 
c292 

, C297 
c2a2 

c2aa 

c2aft 

c2c4 
ce2dg. 

c2da7 
c2d8 
e2dt 
c2fc 

c368 
c3gc 

c313 
c31b_ 
c328 
c332 

c336 

c341 

c354 
c355 
c357 
c364 

c36a 
c377 
c37e 
c389 
c392 
c3ab 

c3e6 
c3ee 

c3fe 
c417 
c431 
c439 
c442 

O3£0 
A3ee 

O3fa 

‘O3fc 
8488 
8608 

9868 

ageg 

baeeg 

be66 
b@se 

beo4 
baad 

bBac 
b@at 
bead 
bgb2 

b2ad 

b366 
b30d 
b312 
b31b 

b322 
b327 
b33c 
b348 
b34f 

b35G 
6357 
5374 
b386 

b334 
b38b 

b393 
b3ag- 
b3aa 

b3ae 

b3b9 . 
b3cc 
b3cd 
b3cf 
b3da 

b3ed 
' b3ed 

b3 £4 
b3 ££ 
b4a6 
b4lf£ 
b45a 
b462 
b476 
b48b 
b4a5 

b4ad 
b4b6 

LABEL 

usremd 
bob 

ramloc 

offser 

romloc 
stmdsp 

fundsp 
usrloc 
optab 
negtab 
nottab 
ptdorl 
negtab 
resist 

errtab 

err 
intxt 

reddy 
Dbrktxt 

fndfor 

ffloop 
empfor 
addfrs 

ffrts 

bltu 
bltuc 

bitl 
bltlp 
morenl 

decbit 

getstk 
reason 

trymor 

reasav 
reasto 
rearts 
omerr 
error 
errcerd 

geterr 
typerr 
errfin 

ready 
main 

mainl 

qdectl 
mloop 
nodel 

nodelc 
Stolop 
fini 
Inkprg 

DESCRIPTION 

PET Fat Forty tab Stop table - thru $93£9 
CBM model " " SO3£7 
Monitor extension vector - Lo/Hi 

IEEE timeout defeat 
Available RAM for BASIC text - thru STEELE 
Screen RAM ~ thru S83£E 48-col. / S87ff£ 88 col, 

( 

Available ROM area —- thru Safff 4.0 / Sbf£ff 1.0 & 2.8 
4K bank-select RAM area in Superpet only 

4K system ROM -— Superpet only 

Pirst ROM location 
Start of instruction dispatch table 

" " function a " 
USR instruction's jump address within function 
Start of math operators dispatch table 
Unitary negate dispatch - .by 7d 
Not operator dispatch - .by 5a 
Comparison dispatch - .by 64 
Unitary negate dispatch ~- .by 7d, dispatch 

Start of reserved word list 

table 

(Shift flags end of keyword, 9@ flags end of table) 

Start of BASIC error message storage 
Message - error 

-- in 
" - ready. 
" - break 

Peeks at the stack for an active "for" loop 
(Top of “for" peek loop) 
(Compare stack to for/next variable pointer) 
(No match, check further) 

(End of "for" peek) 
Opens up a space in BASIC for a new line .— 

(Entry from d592-2.6) 
+ 

+ 

+ 

+ 

Test if stack too deep - abort if is 

Checks for available memory space 
+ 

+ 

+ 

{End of mem check) 
Preset for “Out of memory" and... 
Error handler - message index in X and... 

(Do "crlf£" and...) 

(Read error message from table and...) 
Restore data pointer & Print "error" and... 
(Print string -— address in A & Y¥ and...) 
Warm start of BASIC -— NMI vector in 2.6 & 4.6 
Main BASIC loop -— analyzes input lines : 
Lines that start with a no. handled here 
+ 

+ 

(Adjust pointers for cold start) 
+ : 

(Top of minor loop) 
Cleans up BASIC system - CLR 
Relinks BASIC instructions in text area 
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c43c 

' ¢447 

c468 
c46a 
c476 
c4éd 

c493 
c49e 

c4b4 
ce4be 

c4c6 

c4c8 
c4da 
c4dc 

c4ef 
c4fl 
c4f£8 

c549d 
e507 
c5ob 

c5la 

e522 
©526 © 
“e53d 

c546 

c54t 
c559 

‘e551 
e553 
c567 
c778 
c56a 
e581 
c584 

e588 

c597 
c59a 

c5a8s 
c5bé 
c5c7 
/e5d5 
e5£2 
esf4 

c5fb 
esfft 
cé6ic 

c6le 
c621 
c633 

c636 

c63e 

c649 
c65a 

c692 

“page 

c44b 
c453 
c46e 

c46f 
c471 
c47e 

c495 
c49b 
c4a7 

c4bd 
c4c5 

‘c4c£i 

c4dl1 
c4eg 

c4e2 

c4£5 
c4£7 
c4fe 

c5a7 
c5de 

c512 

e522 
c52c 

c53¢ 

e547 
c550 

c559 
c55a 
e55b 
c55d 

c572 
e577 

c579 
c59¢ 
c593 

c597 

cSa6- 
cSa? 

e5b5 
c5bd 

c5da4 
c5e2 

esfft 
c6eal 

c668 
c68c 

c619 
62d 
c63¢ 
c642 

c645 

c64d 

c658 

c669 
céal 

b4bE 
b4c7 
b4el 

b4e2 

b4e4 
b4f8 
b4fb 

b5d1 
b50d 

b523 
b52b 
b53d 
b544 
b552 
b554 
b567 
b569 
b576 

b579 
b586 
b584 

b58d 
b599 
b5a3 

bSa7 
b5be 

b5c7 

b5d@ 
bSdl 

b5d2 
b5d4 

b5e9 
bSee 
bS£6 
b6égb 
b6ége 

b612 
b621.. 
b622 

b638 
b638 
b64E£ 
b65d 
b67a 
b67c 

b683 
b687 
b694 
b6a8 
b6ab 
b6c5 

b6c8 
b6ce 
b6d4 
b6d5 
b6de 

b6ef£ 
b727 

LABEL 

chead 
ezloop 

Inkrts 

inlin 
inline 
fininl 

crunch 

kloop 
cmpspce 

kloopl 
mustcr 
reser 
rescon 
getbpt 
stuffh 
colis 

nodatt 
strl 
strng 
nthis 

nthisl 

nthis2 

erdone 

fndlin 
fndinc 
fndlol 
affrts 

flinrt 
flnrts 

scrath 
scrtch 

runc 
clear 

cleare 
fload 
stkini 

(pop) 
Stkrts 

stxtpt 

list 
golst 

lstend 
list4 

tstdun 

typlin 

prita4 
ploop 
ploopl 
grody 

qplop 
resrch 

rescrl 
rescr2 
prit3 
prit3b 
for 
notol 

ldfone 

DESCRIPTION 

+ t 

(Count til find zero) 

(End of link} 

Receive line into input buffer - max. len 79+RETURN 
(get a character from the keyboard). ( ’ 

\ oa . 

Looks up keywords in an input line 
+ 

(a SPACE?) 
(a "g"?) 

+ 

tt
e 

bh 
b
b
h
e
t
e
e
 

ea
se
 

Search for address of line whose # is in "linnum" 

(Entry from b8 4b) 
+ 

+ 

(line # not found} 
( " " found) 
NEW instruction - clears ail pointers ’ 

(Entry from d445} oo ( 

(adjust pointers for cold start of BASIC) 
CLR instruction - (clears variable pointers) 

(Entry from b86d) 
(Restore data pointer) 

(Entry from b3ed) 

(Undo all gosubs & goto's - use before panic exit) 
+ 

“textptr"="txttab"-1l 

LIST instruction 
(Convert char. $ to # in 11-12)" 
+ 

+ 

(done?) 
(Print the integer in A,X) 
+ 

(Print character in A) 
+ 

(Jump to “ready"™) 

b
e
e
t
 

t 
+ 

FOR instruction a 
+ 

(Continue to build FOR vectors) 

MEMORY MAP - All CBM BASICS



c6a6 
c6b5 

c6e9 
ec6£2 
c6is 

cé6cc 

c76d 
c717 
c71b 
c7lic 

c7le 

e7v1t 
c72b 

c733 

c735 
c742 
C745 _ 
c75e 

“e775 
c78a 

c794 
c79d 

e7b4 
c7b8 
c7c9 
e7ca 

c7db 
c7eg 

c7e3 

c7£o 
c7 £3 
c7fid 

c7fe 
c8el 
c8go9 
c8l1ll 
c829 
c82f 

c833 
e838 
c84g 

c843 
c84b 
c84at 

c857 
c862 

c863 
c869 
c897 
c89d 
cBba 

Page 

b73b 
b74a 
b759 

b769 
b77¢ 
b785 
b787 
b795 
b7a2 

b7a5 
b7a9 
b7Jac 

b7b7 
b7cl 
b7¢c5 
b7c6 

b7c8 

b7c9 
b7d8 
b7eo 

b7e2 

b7eb 

b7ee 

b807 
b898 
b813 
b827 
b83¢d 
b847 
b84b 
b85c 
b85d 

b8ée 
b873 
b876 

b883 
" bB886- 

b89¢@ 

b891 
b894 
b89c 
b8a4 
b8b3 
b8c2 

b8c6 
b8cb 

b8d3 
b8d6 
b8de 

b8e2 
b8ea 

bsfts 
b8 £6 
b8fc 
b92a 
b936 
b94d 

LABEL 

oneon 
newstt 

dircon 

direnl 
gone 
gone3 
gone2 
gone4 

glet 

morsts 
snerrl 
go 
restor 
resfin 

iscrts 
stop 
bstop 
end 
stopce 
stpend 

diris 

endcon 
gordy 
cont 
contrt 
run 
gosub 

runc2 
goto 

luk4it 
lukall 
gorts 
return 

userr 
snerr2 

retul 

data 
addon 

remrts 
datan 

remn 
exchgt 
remer 
if 
okgoto 

rem 
docond 

doco 
ongoto 

snerr3 
onglop 

onglpl 
ongrts 
linget 
morlin 
nxtlige 
let 
qintgr. 

DESCRIPTION 

(Extract PAC sign) 
Read & execute next statement 
+ 

+ 

(Entry from b8e7) 
+ 

(Jump to perform LET) 
(A ":"?) 

Dispatches next byte "chrget" returns 
Dispatches A if <>g else loop to "newstt" 

(Jump to print "syntax error") 

Handle GO token -— find a TO 
RESTORE statement 

(Entry from bce2) 

(End of RESTORE) 
STOP instruction if carry set ~- else... 
0.S. Substitute: “stop” is also a label at 
END instruction 

(<>88?) 
(Entry from bbf2) 
+ 

(Entry from b766) 
Jump to "ready" 
CONT instruction 
(End of CONT) . 
RUN instruction 

GOSUB instruction 

(Entry from 681) 
GOTO instruction 
+ 

+ 

(End of GOTO) 
RETURN instruction 

Print "undefined instruction error" 
Jump to “syntax error” 
+ . 

(DATA instruction) 
(Add Y¥Y to scan pointer) 

{End of DATA) 
Scan for next ":" 

. end-of-line - "txtptr" 
of 

+ 

IF instruction 

(Allow GOTO after IF) 

REM instruction 
+ 

(Jump to do instruction) 
ON instruction 

(Must include GOTO or GOSUB - else 
+ 

(Get next char. & convert $ to #) 
(End of ON) 
Get integer from BASIC & pat in "linnum" 
(Entry from b92d) 
(Get next char. from input buffer) 
LET instruction 
(Entry from bcB8a) 

MEMORY MAP - All, 

$£343 

offset in Y 

"syntax error") 
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b961 
b964 

b965 
b978 

b992 
b9a2 
b9ab 

b9b2 
b9b5 
b9ba 
b9be 
b9d2 
b9od4 
b9el 

b9eft 
bof6 
bal3 
ba2e 
ba44 
ba46 
bade 

ba6ec 
ba7o 

ba74 
baB3 
ba85 
ba88& 
ba8e 

ba98 

baa2 
baa5 
baa8 
baaa 
bad2 
badf 

baed 

baef 

bafg-- 

baf3 
bafd 

bbad 
bbge 
bbo£ 
bb12 
bb18 
bbld 
bb26 
bb27 
bb3a 
bb41 
bb44 

bb46 
bb49 
bb4c 
bb56 
bb5a 

bb5e 
bb61 

LABEL 

copflt 
copstr 

inpcom 

timelp 
noml16 
timest 
timnum 
fcerr2 
gotnum 
getspt 
dskx@ 
dskxl1 
adskx2 
qvaria 
dntcpy 

copy 
copyc 
copydé 
copydl1 
copyg2 
stradj 

adj 
adjxx 
adjg2 
adja@ 
adjg1 
printn 

emd 
saveit 

strdon 

newchr 
print 
printe 
finini 
crdo 

erfin 
prtrts 
comprt 

morcol 
taber 
aspac 
xspac 
xspac2 
notabr 
xSpacl 
strout 
strprt 
strpr2 
outspe 
ertskp 
outgst 
outdo 
outrts 
trmnok 
getdtl 
stcurl 
snerr4 
trmnol 

DESCRIPTION 

("fac" to FOR pointer) 
+ 

(Entry from bc7f£) 
+ 

+. 
+ 

+ 

Jump to “illegal quantity error" 
+ 

Copy strings if needed 
+ 

a+ 
+ 

+ 

(Don't copy) 
(Do i 

(Entry from b9£3) 
+ 

+ 

+ 

Point to string for a copy 

Py 

t
e
e
 

e+
 

PRINT# instruction 

CMD instruction 
+ 

+ 

(Get current character from buffer) 
PRINT instruction 
(Entry from bbl15) 
(Entry from b4f£8)- 
Print RETURN character 

(Entry from bb34) 
+ 

(Process ",™" to correct column) 
+ 

TAB & SPC handler 
+ 

+ 

+ 

+ 

(Jump to print CURSOR-RIGHT) 

Output string addressed in Y and.A - end with 9a 
Print string pointed to by "index" 
(Entry from bb32) . 
Output a SPACE 
Output CURSOR~-RIGHT 

Output a “?" 

Output character in A 
(Force ST register bits) 

Handles bad input data 
+ 

(Store current line #) 

Jump to "syntax error" 
+ 

MEMORY MAP - All CBM BASICS



1.0 2.68 4.0 LABEL DESCRIPTION 

ca8f ca6d bbGa doagin (Print “redo from start” and...) 
ca9f ca7d bb7a get GET instruction 
cab6 ca94 bb91l gettty + 

cac6é caa7 bba4 inputn INPUT# instruction 
cad6 cab? bbb4 iodone Restore input to keyboard ( 
cad8 cab9 bbb6 iorele + 
Cae@ cacl bbbe input INPUT instruction 
cafl cad2 bbcd notqti + 
caf8 cada bbd5 getagn (To prompt & receive input) 

cb@c caed bbe8 bufful + 
- - bbfl pthrti + 

cbl7 cafa bb£5 qinlin Prompts for & receives INPUT 
cb21 cb§4 bbff ginlin + 
cb24 cbh@7 bc#2 read READ instruction 
- cb8e bc#9 inpcon + 

cb2a chl19 bcOb inpcol (Entry from bb9c ~ with A=4@ for GET) 
eb38 cbl6 bell inloop (Entry from becbl) 
ecb5b cb42 bc3d qdata + 
cb64 cb4b bc46 getnth (To prompt & input) 

cb67 cb4e bc49 datbk + 
cb6b cb52 bc4d datbki (Entry from bed7) 

ecb7c cbh66 bc6l setqut 
cb88 cb72 bc6d resetc 
cb89 cb73 bc6e nowget 
cb94 cbh7e bc79 nowgel 
“cba@ cb8a bc85 numins 
ecbaB cb92 bc8d strdn2 
cbb4 cb9e bc99 trmok 
cbc£ cbb9 bcb4 datlop 

cbe8 cbd2 becd nowlin 
cbf5 cbadf bcda varend Ce 
ecOo cbea bce5 vary@ Print "extra ignored" if @ kbd. & find a separator 
ecll cbfb bcf6 inprts End of READ 
eci2 cbfc bcf£7 exignt Message "extra ignored" 
ec23 cc@d bd@7 tryagn "?redo from start" 
ec36 cc2@ bdi9 next NEXT instruction 

ec3c cc26 bdlf getfor (Entry from bd81) 
ece3f cc29° bd22.- stxfor + . 
ec4a cc34 bd2d errgo5 (To “next without for error”) 
ec4c cc36 bd2f havfor + . 
ec8£ cc76 bdéf newsgo + 
ec92 cc79 bd72 loopdn Check data format - (check type mismatch) 
eca4 cc8b bd84 frmnum Jump to "frmevl" 
cca? cc8e bd87 chknum Check that current type is numeric 
ecca9 cc9H bd89 chkstr " " " "string - cks. "valtyp" 

ccaa cc91 bd8a chkval 
ecb0 cc97 bd9@ chkok 
ecbi cc98 bd91 docstr 
ecb3 cc9a bd93 chkerr 

ecb5 cc9c bd95 errgod 
-ecb8 cc9f bd98 frmevl 

ecbe cca5 bd9e frmevl 
ccc3 ccaa bda3 Ilpoper 
ccd2 ccb9 bdb2 tstop 
ced5 ccbc bdb5 loprel 
ecfl ccd8 bddi endrel 
cd@éa ccfl bdea aqprec 

ed13 ccfa bdf3 doprec 

Pd 

Entry from bc82) 

+
e
 
t
e
e
a
t
e
e
 

e
t
 

f 

rint "type mismatch error" 

ormula evaluator - evaluates all formulas 

Entry from be27) 

t
e
t
 

be 
t
a
t
a
t
o
t
e
t
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bdf4 
be@l1 
beGb 

bel3 
bela 

be2a 

be2d 

be32 
be41 
be56 
be59 
be5b 
be62 
be64 
be7e 
be8g - 
be8l 
be85 
be8a 

be8d 
beag 

bea5 
beb5S 
bebe 
bec4 
becc 

bedb 

bee9 
beef 

be £2 

bef5 
bef7 
bfige 
bf£a5 
bia7 
bfdc 
bfad. 
bflg 

bfld 
bfle 

bf21 
bf2e 
bf8c 

bf8e 
b£aft 
bfcl 

bf£d3 
bfd4 
bfe5 
bffc 

ceo3 
cabot 

cBlc 
co4o 

co47 

co71 

LABEL 

negpre 
finrel 

finre2 

qprecl 
doprel 
snerrs 
pushfl 
pushé£ 
forpsh 

gop 
gopgo 
qchnum 

unpstk 

pulstk 

goprts 
unprts 
eval 

evalg 
evall 
eval2 
pival 
qdot 
strtxt 

Strtx2 
eval3 
notop 
eval4 
parchk 
chkcels 
chkopn 
chkcom 

synchr 
snerr 
domin 
gonpre 

cksmbg 
isujmp 
pabbo 
patchg 
pethg 
pethl 
patchh 
patchi 

isvar 

2z6 
isuret 

isuds 
strrts 
gooo 
gooocoo 

chkds 
gettim 
qstatv 
qdsav 
gomovet 
isfun 

iknorm 

DESCRIPTION 

estore "arg" from stack (pushed evaluation) 
H
E
D
 

tE 
H+ 
t
e
t
e
t
e
e
e
e
t
e
s
t
 

valuates numeric formulas 

inary.value of pi 

mmediate strings handler 

+ 
+H
 
+
O
+
 
+
4
 

Pd 

Eval — not 
+ 

Evaluate function within parentheses (frmeul) 
Check for right parenthesis - ) 
Check for left parenthesis -— ( 
Check for a comma - , vo 
Compare “txtptr" against A, if <> then... 
Print "syntax error" & exit 

Set up function for future evaluation + 

Checksum byte for the S$b@9@ rom 
Jmp “isvar" 

Patches 

et up a variable name search 

s$ test and handler 

+
+
t
a
t
r
t
e
n
t
e
t
e
t
e
s
t
 

Check for DS variable 
Assign time to TI 
+ 

+ 

+ 

Dispatch and eval if it's a function 
(Set up function references) 
+ 

MEMORY MAP - All CBM BASICS 



1.8 2.0 4.8 LABEL DESCRIPTION 

.cec6 ceb8 cO76 fingo Place function dispatch address in "jumper" & go 
ced6 cec8 co86 orop OR instruction 
ced9 cecbh cg89 andop AND instruction 
cfg@6 cef8 cob6 dorel "<<" instruction 
cfle cfl@ cice strcmp +. ( 
cf46 cf38 cOf6 stasgn + 
cf4b cf£3d c@fb nxtcmp + 
c£51 cf£43 cl91 gqcomp + 
cf£56 cf48 cl96 getcmp + 
ef62 cf54 cll2 docmp + 
cf6éb cf£5d clib goflot + 
ef6ée cf66 clle dim3 Re-entry for multi dim array 
cf£71l cf63 cl21 dim DIM instruction 
cf£7b cf6d cl2b ptrget Searches for a BASIC variable 

ef8@ c£72 cl30 ptrgtl + . 
cf82 cf74 ¢132 ptrgt2 + 
ef8c cf7e cl3c interr Jump to “Syntax error" 
cf8F cf8l cl3£ ptrgt3 
cf9f cf91 cl4£ issec 
efad cf£92 cl5@ eatem 

cfaa cf£9c cl5a nosec 

cfb4 cfa6 ci64 notstr 
efce4 cfb6 cl74 turnon 
cfcb cf£ibd cl7b strnam 
.cfel cfd3 cl8f stxfnd 
cfe3 cfd5 cl91 Ilopfnd 
cfed cfdf cl9b tlopfn 

- - clab nxtptr Move search to next table entry 
cffb cfed- clac notit + 
adg65 cff7? clb6 isletc {Test A, set flags) ( 

agge d@agg clibf islrts + oo 
aq@gf d@G@l cic® notfns Did not find variable ~- create a new one 
dg15 d@e@7 clc6é Ildzr + 

agile d@G8c cicb notevl (Test for TI) 
dg2c dGic cldb gobadv (Jump to “syntax error") 
dqdg2£ dgslf clde qstavr Test for ST 

- - .cle6 qdsvar Test for DS 
d837 d927 clf2° varok Good usable variable 
dg@4d dg3d c268 noteve + 

d44a d448 c2ic aryva2 + 
a@44e d44c c¢22@ aryva3 + 
@459 d457 c228 aryvgo Search the arrays 
dG488 d488 ¢259 aryget Move thru the array tables 
G492 d492 ¢263 gogo + 

- - c281 gogol + 
d4dg d4dg ¢c299 dvarts + ‘ 
- - e29d arydon + 

ao79 d@69 c2b9 finptr Logs basic variable location [Bump address by 2] 

gdg83 d873 c2c3 finnow + ; 
qg9s8g8 da78 c2c8 fmaptr Array pointer subroutine(Set up array pointer) 
dg94 dg8s4 c2d4 jsrgm + 
adg99 d689 c2d9 n32758 Floating point binary value: -32768 (top of screen) 
d99d dg8d c2dd intidx Evaluate formula - result is positive integer 
dga3 d993 c2e3 posint Convert floating binary to positive integer 

dga7 dg9a c2ea ayint Convert floating binary to integer 
dgb4 dg@a7 c2£7 nonono Branch to “illegal quantity error" 
dgb6 ae@a9 c2£9 qintgo Jmp "“gint" 
dgab9 ddac c2£c(-C4A7) isary Locates and/or creates arrays 

Find a BASIC variable) 

t
e
a
t
 

t
e
t
e
e
e
s
e
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_dgc3 
dio4 
dlia 

dlit 
dl2d 
di3¢@ 

d132 
d149 
dlsd 

d166 
dle6f 
dive 

dla2 
dibl 
dib6 
did3 
didb 

dlfl 
dif4 
dl £7 
di £7 

d2a9 
d218 
d2le 
d232 
“d233 

d23c 
d246 

d25f 

d263 
d264 
d26b 

ad278 

d285 
d287 
d28b 

d295 

d295 
d2c3 

d2d6 
d2fc 
d333 
d349 

d353 

d359 

d361 
d36b 
d371 

a37b 
d388 
d38c 
d38d 
d399 

d3aa 
d3b2 

d3b5 
d3d2 

page 

dgb6 
dg £7 
d1@3 

d1i2 
dl2a 
d123 
di25 
di3c 
dis6 

d1i59 
d162 
di72 
d1i95 
dla4 
dlaQ 
dlc6 
dice 

dle4 
dle? 
dlea 
dleb 

dlfc 
a20d 
d213 
d227 
d228 
d231 
d23b 
a254. 
ad258 

d259 
d266 
d26d 

d27a 
d27c 

d286 

d288 
d28d° 
d2bb 

d2ce 
d2£2 
d329 
da33£ 

d349 
da34t 

d357 
a361 
d367 
qg371 
d37e 
d382 
d383 
da38f 
d399 
d3a4 

d3ac 

d3af 

d3ce 

13 

c306 
c347 
c353 

c362 
c370 
c373 
c375 

c33c 
c39f 

c3a8s 
c3bl 
e3cl 

c3e4 

c3£3 
c3 £8 
e415 
c4ld 

c433 
c435 
c439 
c43a 

c44b 
c45c 

c462 
c476 
c477 
c48¢ 
c48a 

c4a3 
c4a7 

c4a8 
c4aft 

c4be 

c4c9 
c4cb 

c4cf 

c4d7 

c4dc:- 
c5@a 

c5l1d 
c541 

c578 
c58e 

c598 
c59e 

c5a6 
e5b¢9 
c5b6 

c5cgh 

c5cd 

c5dl 
e5d2_ 
cSde 
c5e8 

e5f3 
e5fb 
eSfe 

c6ld 

LABEL 

indlop 
lopf£da 
lopfdv 

nmaryl 
bserr 

fcerr 
errgo3 
nptfdp 
notflt 

stomlt 

loppta 
notdim 

grease 
zerita 

deccur 

getdef 
inlpnm 
bserr7 
omerrl 

inlpn2 
inlpnl 

addind 
not£li 
stomll 
dimrts 
umult 

umultd 

umultc 

umient 

umlrts 
fre 
nofref 

givay£ 
pos 
sngflt 
errdir 

errguf 

def 
getfnm 
fndoer 
cefstf£ 
deffin 
strd 

timstr 

Sstrini 

strspa 
strlit 

strlt2 

strget 
strfin 

strfil 
strfi2 
strst2_ 
strep 
putnew 

errgo2 
putnwl 
getspa 

DESCRIPTION 

t
e
t
 t

+ 

Print"bad subscript error" ( 
Print"illegal quantity error" 
(Jump to error message) 

Check available memory space} 

te
 
t
t
a
n
t
e
t
e
t
 

Jump to "bad subscript error" 

Jump to “out of memory error" 
+ 

+ 

+ 

+ 

+ 

+ iat 

Integer arithmetic routines for multi-dim arrays 
+ 

+ 

+ 

+ 

FRE instruction foe 
(Do garbage collection) 
Converts integer to floating binary 
POS instruction 
+ 

Is instruction type indirect only? 
Print “illegal direct" 
DEF instruction; also evaluates FN 
(check FN syntax) 

Evaluates FN 
+ 

+ 

STR$ instruction 

Make a string out of info at S@1fE 
Make a String at address in "facmo pointer" 
+ ' 

Scans and sets up string elements 

mt Ms 
oy - 

t
e
e
 
t
e
t
 

Check string temps ~ place data in temps 
-l=Print “formula too complex error" 
+ ‘ 
Builds string vectors 

MEMORY MAP - All CBM BASICS



c6léf 
c62d 

c63a 

c644 
c65a 
c65b 

c66a 
co7e 
c68a 

c693 
c6ge 
c6aQ 
c6b2 
c6ce 

c6d8 
c6tg 
c70G 
c763 
c716 
e71e£ 
c724 

c726 
c739 
c735 
c73£ 
c744 
c746 
c74£t 
c76f 
c78c 
c79a 

c79e 

c7ya2 

c7ab 
c7b4 
c7b5 

c7bs 
‘ c7be.. 

c7de 
c7£6 
ce7fic 

cvfe 
es8il 

c821 

c822 

c836 
c83c 

c842 
c843 

c844 
c85b 

c862 
c8éd 
c&7e 

c897 
c8b2 
c8b8 

c8cl 

LABEL 

tryag2 
tryag3 
tryag4 
strfre 

getrts 
garbag 

garba2 
gloop 

colgag 

colgab 
col@@a 
colgl 

colg2 
glopl 
colg2b 
colg2a 
grbend 
colg3 
endgrb 

skip2 
skip2a 

movpnt 
mova 
movtop 
movdl 
setinx 
setap 

cat 
sizeok 
movins 

movstr 
movdo 

movip 
mvdone 
Mystrt 
frestr 

frefac 
fretmp 
res@g 

fregl 
frepla 
freg2 
fretms 

frerts 

chrd 

leftd 
rleft 

rleftl 
rleft2 
rleft3 
pulmor 
rightd 
midd 

mid2 
pream 
len 

lenl 
asc 

DESCRIPTION 

4. 

+ 

+ 

+ 

+ { 
+ 

Does 'garbage collection’ - packs strings 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ . 

Jmp “endgrb" 
+ 

Moves "frespc" to "fretop" 
+ 

+ 

+ 

+ 

+ 

+ 
+ “ 

+ 

Concatenate two strings: "fac" and “txtptr" 
+ 

Store string} . ; 

Discard unwanted string) 

rees up temporary string pointers 

t
e
e
t
m
t
+
r
t
t
e
e
t
g
n
 

(Clean descriptor stack) 

+ 

CHRS instruction 

LEFTS instruction , 
+ 

+ 

+ 

+ 

+ 

RIGHTS instruction 
MIDS instruction 
+ 

Used by right ~ (pull string data) 
LEN instruction 
(Switch string to numeric) 
ASC instruction 
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d678 
d673 
d676 
d679 
d6s5 
d8ga5 
d6bb 

d6c3 
d6c4 

déca 
d6do 
dée6 
d6é£3 

d6£9 
d792 
d711 

ad715 
d71d 
a7le 

d725 
d728 
a737 
-d73c 
d73£ 
d74c 

d768 
ad76c 
d778 

a784 
d7a7 
d7ac 

d7ba 
d7ecc 

d7ce 

d7dg 

d7d3 
a7£2 

a7fe 
d8pb 
dsad 
d81lb 
d8ic 

d822 

ag44 
d8g52 
dg53 
d858 
d85a 
d86e 
d87b 
ds8i 
d885 
dssét 
dg9l 
d896 
d8ab 

page 

2.6 

d672 
d675 
d678 
a67b 
d687 
d6a7 
d6bd 

d6éc5 

déc6 

d6cc 

d6d2 
.d6e8 

d6f£b 
d6fe 
a767 
d719 
d71¢£ 

d723 
d72b 
d72c 

d733 
a736 

d76e 
d773 
d776 
d783 
d79f 
d7a3 
d7aft 
a7bb 
d7de 
d7e3 

d7e7 
d8g3 
dsges 

d867 . 
d86a 

d829 
d835 
d842 
d844 

d852 
d853 

ds859 
d87b 
d889 
dgsa 

d8sFf 
ds91 
dsasS 
d8b2 
ad8b8s 
d8bc 

agc6 

dgcs 
dacd 

ad8e2 

15 

c8ce 

c8dl 
c8d4 
c8d7 
cBe3 

c983 
c918 
c926 

c921 

c927 
c92d 

c943 
c94e 

c9o51 
c95a 
c963 

c972 
c976 

c9y7e 

cOTEt 

c9856 

c9389 
c998 
c99d 

c9aG 

c9ad 

c9c9 

c9cd 

c9d9 
c9e5 

cadB8 

cagd 
call 
ca2da 

ca2f 

ca3l_ 
ca34 

ca53 

cad5f£ 
ca6c 
caste 

ca7yc 

cald 

ca83 

caa5 
cab3 
cab4 
cab9 
cabb 

cact 
cade 

cae2 
cae6 
caf 

caf2 

caf? 
cbhéc 

LABEL 

gofuc 
gtbytc 
getbyt 
conint 
val 

val2 ; 

St2txt 

valrts 

getnum 

combyt 
getadr 
peek 
getcon 
dosgfl 
poke 
fuwait 
stordo 
waiter 

zerrts 
faddh 

fsub 
fsubt 

fadd5 
fadd 

faddt 
faddc 
fadda 

faddl 
fadd4 

subit 
fadflt 
normal 
norm3 
zerofc 

zerofl 
zeroml 

fadd2 

norm2 

norml 
squeez 
rndshf 
rndrts 

negfac 

negfch 
incfac 

incftrt 

overr 
mulshf 

shftr2 

shiftr 

shftr3 
snftra4 

rolshf 

shftrt 
fone 
logen2 
sqro5 

DESCRIPTION 

Jump to "illegal quantity error" 
Does a “chrget" and "getbyt” 
Evaluate the formula and... 
(Get a single byte value and return it in X) 

VAL instruction ( 
+ 

+ 

+ 

Evaluate formula and return integer value (8-65535) 
(Get two parameters for POKE or WAIT) 
+ 

Convert “fac" to integer - place in "poker" 
PEEK instruction 
+ 

+ 

POKE instruction 
WAIT instruction 
+ 

+ 

+ 

Add 1/2 to fpb value in fac 

Move memory to "arg" and... 
"-"instruction: fac=fac-arg 
+ 

Move memory te “arg” and... 
"+" instruction: fac=factarg 
+ 

+ 

+ 

+ ( 
+ — 
+ 

Normalize "fac" -, results of addition & subtraction 
+ 

"“£ac"=6 
+ 

Make sign positive 

b
e
e
t
 

e
t
 

Complement "fac" entirely 
Complement just the number in "fac" 
Increment "fac" ‘ 
+ 

Print “overflow error” 
Shifer routines -— (multiply a byte) 
+ 

+ 

+ 

+ 

+ 

+ 

Ploating-point-binary constant: 1 
. " " " 2.34518945e-38 

Floating binary value: 1/sqr(2) 
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dgba 
asb5 

d8ba 
dgbf 
d8c6 

agc9- 

dgfd 
d9a6 
d92b 
d93¢a 
d933 
dg4e 
d95d 
d95e 
d989 

d98b 
d996 

d9a6 
agac 

d9bl 
d9b4 
ad9bft 
d9ca 
“d9cb 

d9odg 

d9d9 
dSel 

d9e4 
d9fb 

dall 
dale 

da2l 
da2ft 
dadc 

da5ag 
da5c 

da61 

da74 
dag9 
daQc 

daa2 
daa6 
dace 

dadg 
dad4 
dade 
dael 
dae3 
Gaec 

daed 
daf£5 
dafd. 
dbgl 
dbs3 
db6a 

dboib 

d8e7 

d8ec 

ds f1 

dg £6 
dgtd 
doag 

d934 
d937 
d965 
do6a. 
d96éd 

d93a9 
a997 
d998 

a9c3 

d9c5 

agdg 
adyeg 
d9e6 

d9eb 
d9ee 

dgf9 
dag4 

dag5 

daGa 

dail3 
dalb 

dale 

da35 
da4b 

da58 
daSb 

da69 

da86 

da8a 

dag6° 
da9b 

daae 
dad3 
dad6 
dadc 

daeg 

dbgs 

dbéa 
dbge 
dbis8 
dblb 
dbld 
db26 

db27 
db2£ 
db37 
db3b 
db3d 

db44 
db45 

page 16 

cbll 
cbl6é 

cblb 

cb29g 
cb27 
cb2a 

cb5a 

ebSe 

cb6l 
ebset 
cb94 
cbo7 
cbb3 

ebcl 

cbc2 

cbed 

cbef 

cbf£a 
ccia 

ecla 

ecl5 

ccls 

ce23 

cc2e 

ec2e£ 

cco34 

ec3d 

ec45 

cc48 

ec5f£ 
ece75 
cc82 

ec85 

cc93 

ecbg 

ech4 

cccg-. 

ecc5 

ccds8 
ecfd 
cdoe 

cdgG 
cdgia 

cd32 

cd34 
cd38 
cd42 
cda45 
ed47 
cd56 

cd5l 
cd59 

cd6l 
cd65 
ed67 
cdGe 

cd6ét 

LABEL 

sgqr29g 
neghlé 

log2 
log 
logerr 
logl 
mulin2 
finult 
fmultt 
mitply 
mitpll 
mltpl2 
mltp13 
multrt 
conupk 
mMuldiv 

midexp 

tryoff 
mlidvex 
zeremv 

goover 
mulig 

finml6 
mullgr 
tenc 

divlg 
fdivét 
fdiv 

fdivt 

divide 
Savquo 
qshft 

shfarg 
divsub 

1diga 
divnrm 

dvgerr 

movitr 

movim 
mov2£ 

movif 
movvet 

movmt 

movfa 

movfal 
movfal 

movat 

movef 

movafl 

movrts 

round 
incrnd 

sign 
fcsign 
fcomps 

signre 
sgn 

DESCRIPTION 

w Lil u sqr(2) 

i w 1/2 

0 W . uw In(2) 

LOG instruction 
Jump to "illegal quantity error" ( 
+ 

+ 

Multiply: "fac"="fac"*"arg" 
"*" instruction: “arg" and "fac" loaded 
+ 
+ 

+ 

+ 

+ 

Unpack memory into “arg" 
Check and adjust exps of FPB mult and div 
(Test & adjust "fac "arg") 
+ : 

+ 

(Handle overflow and underflow) 
+ 

Jump to “overflow error" 
Multiply: "fac"="fac"*1g 
+ 

+ 

Floating point binary value of 18 
Divide: "fac"="fac"/16 
(Perform divide-by) 
Unpack memory and divide -— (do divide-—into) 
"/" instruction; “fac"="arg"/"fac" 

t
h
e
e
 

e
t
t
 

Print "division by zero error”: 
Move “res" to "fac" 
Move memory to "fac" 
(Pack "fac" into memory). 
+ 

+ 

{Round off “fac" and) move "fac" to memory 
Move “arg" to “fac" 

+ ‘ 
+ 

Move “fac” to "arg" with round-off 
( * * " “ without " ) 
+ 

+ 

Round-off “fac" 
+ 

Extract sign from “fac" - place in A 
+ 

+ 

+ . 

SGN instruction 
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dbge 
dbl6 
dbib 

db21 
db2a 

db2d 

db2¢ 
db64 
db6a 
db6éd 

db81 
db&c 
db8d 
db9e 

dbbb 
dbc4 
dbc5 
dbc9 
dbd8 
dbdc 

dbdf 
dbel 
dcao 

_deg2 
dcgs 
dcé7 

dce13 
dcl9 
dclb. 

de24 
dc2d 
dc34 
dc39 
dce3c 

dc43 

dc5o 
dcé3 
dc72 

dc8¢q 
dc8g5 
dc8a 
dc8f 

dc94 

dc9f 
deac 

decaf 

dcbl 
dcb9 
dcd2 
dcedb 
dedd 
def3" 

dcfa 

ddol 
ddo4 

page 

db48 
db56 
db55 
db5b 

. dbed4 
db67 

db69 
db9e 

dba4 

dba7 

dbbb 

dbc6 
dbc7 
dbdas 
abfé5 
dbfe 

dbff 
dcg3 

dcl2 
dcl6 

dcl9 

dclb 

dc3a 
dc3c 

dc3f 
dc4l 
dc4d 

dac53 
dc55 
dcSe 
dc67 
dc6e 

dc73 
dc76 
dc7d 

dc8a. 
dc9d 
dcac 

dcba 
dcbf 
deca 

dcec9 

dcce 

ded9 
dce6 
dceo . 
dceb 

ac£3 
ddgc 

dd15 
dd17 
dd22 
dd2da 
dd34 
dd3b 
dd3e 

17 

cd72 
cd7a 

cd7f£ 
cdg5 
cdBe 

cd91 

cd33 
cdc8 
cdce 

cddl 

cde5 

cdfg 

cdfl 
cef2 

celf 
ce28 
ce29 
ce2d 

ce3c 

ce49 

ce43 

ce45 
ce64 

ce66 
ce69 
ce6b 

ce77 

ce7d 

ce7ft 
cess 
ce9l 

cegs 
ce9d 
ceap 

cea7 

ceb4 
cec7 
ced6 
cee4 

ceeg 
ceee 
cef3 
cef8 

c£78 

cf£83 
cf£99 
c£93 
cf95 
c£9d 
cfb6 
cfbf 
cfcl 

cfcc 

cfd7 
cfde 

cfe5 
cfes 

LABEL 

float 
floats 

floatce 
floatb 

abs 

fcomp 

fcompn 
fcompe 

fcompd 
gint 
gishft 
qintrt 

gintl 
int 

clrfac 
intrts 

fin 
finzlp 
qgplus 
fine 

findgg 
finl 
finecl 

finec 

fnedgl 
finec2 
findp 
fine 
finel 
findiv 
finmul 
finqng 
negxqgs 
findig 
findgl 
finlog 
finedg 

mlexl1¢d 

mlexmi 
ng999 
ng999 
nmil 

cksmcg 

inprt. 

linprt 
strou2 

fout 
foutc 
foutl 

fout37 
fout7 
fout4 
fout3 
fout38 
fout9 
fouts 

bigges 

DESCRIPTION 

Float the signed integer in "fac" 
Float the signed number in “fac" 
+ . 

+ . 

ABS instruction ( 

Compare “arg” and "fac": A=1 if “arg"<"fac" 
(Compare "fac" to memory) 
+ . 

+ 

+ 

Floating to fixed conversion: "“fac"=int("fac") 
+ . 

+ 

+ 

INT instruction ; 
Fill all positions of “fac" with contents of A 
+ . 
Convert input string to floating-pt. value in "fac" 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

(Get new ASCII digit) 
+ 

+ 

+ 

F loating binary constant: 99999999.99625 
u“ oo , 99999999.5 

a « " . 1**49 

Checksum byte $c98@ ROM 
Print current line number -— (Print "in", then #) 

Print integer - Hi in A, Lo in Y 
Jump to "strout" 
Convert "fac" to string ending in @, address in A & ¥ 
+ . 

+ 

("fact="fac"*]1**+9) 
+ 

+ 

(Multiply/Divide by 18) 
+ . ; 
+ 

+ 

(Convert "fac" to positive integer) 
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1.0 28 4.6 LABEL DESCRIPTION 

dd19 dd53 c£Ed foutpi 
ddia dd54 cffe fout6 

dd25 dd5S£ de@69 = fout39 
dd36 dd79 dla foutlé 
dd38 . dd72 d@lc fout8 
dd3a dd74 d@le foutim 
dd3c dd76 dg@20 fout2 
dd69 dd9a dg44 = fout4l 
dd62 dd9c dg46 fout4s 
add69 dda3 d@4d = foutyp 
dd84 ddbe dg@68 stxbuf 
dd96 ddd@ dg7a fouldy 
ddad938 ddd2 dg7c foutll 
d@da5 dddf dgs9o foutl2 
ddb5 ddef dg99 foutl4 
ddcel ddfb d@a5 foutl5 
ddd6 delB dba foutl9 
ddd9 del3 dé@bd foutl7 
ddde del8 dg§c2 fout29g 
dde3 deld d@c7 fhalf Floating binary value: 1/2 
dde5 delf dgc9 zero + 
dde8 de22 dec foutbl Tables of powers of ~19**: (2.86866289E+36) 
de@d de46 d0f@ fdcend End of powers table 

de24 deS5e dl1g8 timend "  " time conversion tables 

- sqr SOR instructian 

de2e de68 dl12 fpwrt {up-arrow] instruction: "arg"**"fac" 

de37 de7l dllb fpwrtl + 
dGe5]1 de8b d135 fpwrl + 
ae67 deal dl4b negop ">" instruction -— Negate the number in "fac" 

G@e7i deab d1i55 negrts + 

de72 deac dl56 logeb2 Floating binary value: log(E) in base 2 roo 

de?77 debl dl5b expcon LOG and exponent - floating binary tables 

deaf deda d1l84 exp EXP instruction (of "fac") 

deb@ deea 4194 stold + 
débb defS5 d1l9f gomlidv + 

debe def8 dla2 expl + 
dece df@8 dlb2 swaplp +. 
def3 df2d did? polyx Polynomial evaluator (function series evaluation) 

agf69 df43 dled poly + 
dfo6d df£47 dlfl polyl + 
dflc daf56 d296 poly3 (Multiply "fac" * "bufptr") 
di2a@ df5a d284 poly2 + . 
df2d d£67 ‘d211 poly4 + 
df3d df£77 d221 rmuic (RND constants) 
df41 df£7b @a225 raddc + 

lock entry into “fout" 

H
t
 

t
h
e
 

e
e
e
 

t
e
e
 

a
t
t
e
 

rt
te
 

a@f£45 df£7£ d229° rnd RND instruction 

df£63 d£9d d247 qsetnr (Calculate new random number: “fact=rnd("£ac") 

dgdf£78 dfb2 d25c rnd (Scramble "fac" mantissa} 

df88 dfc2 d26c strnex + 
agf9b dfd5S d27f gmovmf + 
agf9e dfd8 d282 cos cos instruction 

dfa5 dfdf d289 sin SIN instruction - uses “fac" 

aqfd7 e811 d2bb-= sinl (Gosub ">" routine) 

dfda e614 ad2be sin2 + 

dfe7 e62] d2cb_ sin3 + 
dfee e828 d2d2 tan TAN instruction 
eOl6é e85@ d2fa cosc + , ok 

eGla e954 -d2fe pi2 Floating binary value pi/2 
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egle 
eg24 

ef29 
eg48 
e050 
eg5e 
epg71 
e677 
eg78 
egbs 
eBbb 
egcc 

egd2 
efie7 

e116 
e122 
e131 
e135 
e174 
e186 

elel 

B46£ 

8427 

8439 
8447 
“@457 
6477 

6482 
08484 
8498 . 
8482 
B4bb 
B48£ 
G4c£ 
G84el 
H4e7 

6637 
863a 
B4f2 

B4£7 
8581 
9502 
856a 

9512 
85la 

g52d 
@53c 

O55f 
6587 
65ac 

95aft 
g5b2 
O5bd- 

§5c2 
§5cc 

G5ce 

page 

e059 
ebSe 

eJ63 
eggec 

efo94 
eBa2 

egbs 
edbb 
egbe 

eg £9 
ebfit 
ello 
ell6 

e131 
el5d 
e165 
e174 
e178 

e1b7 
elc4 
elde 

fdll 
£d17 
fd2d 

£d48 
£d56 
£d65 

£079¢ 

£d72 

£d82 
£d88 
£d93 
£d97 
fda7 
fdb9 
fdbf 

fdca 
fdced~ 
fddg 

fdd5 
fddft 
fdeo 
fdes 

£df£g 

£d£8 

fel5 
fe23 
fe25 
fe53 
feGe 

fe9l1 
£e94 
f£e97 
fea2 
feb4 
feb9 
fec3 

fec5 

19 

d363 
d338 
d30d 

d32c 
d334 
d342 
d355 
da35b 
d35ec 

d399 
da39f 
d3bg 
d3b6 
d3c9 

d4g6 
d408 
d417 
d4ib 

ad44b 
d458 

d472 

d472 
d478 
d491 
d4ac 

d4ba 
d4c9 

d4d4 
d4d6 
d4e6 
d4ec 
a4£7 
aafb 
d50b 
a5l1d 
d523 
d52e 

d531° 
d534 

d539 
d543 
d544 
d54c 
d554 

a55c 

d579 
da587 
d589 
d5bc 
d5d2 

d5£5 
d5f£8 
dgd5fb 

d606 
d618 
d6id 

d627 

d629 

LABEL 

twopi 
fr4 
sincon 

atn 
atnl 
atn2 . 

atn3 | 
atn4 

atncon 

initat 
chdgot 
chdrts 

init 

movchg 

loopmm 
loopm1 
usedec 

isedef 
words 

fremes 
lastwr 

calle 
brke 

b3 
b5 
strt 

stl 

14) 

sl 
$2 

putp 
dm 

dml 
byte 
by3 
setr 

spac2 
space 
crlft 

inctmp 
setwr 
emds 
adrh 

adrl 

regk . 
altrit 
dsplyr 
d2 
dsplym 
dspl 

beqsl 
errsl 
altr 

al2 
al3 
altm 

a4 

a5 

DESCRIPTION 

Floating binary value 2*pi 
Floating binary value 1/4 

SIN tables - Floating binary values:-4.88193226e-38 
ATN instruction - uses "fac" 
+. ( 
+ 

+ 

+ 

(Constants: 5.79991893e-36) 
Basic system initialization code - copy of "chrget" 
+ 

+ , 

BASIC cold start - initialization and memory test 
(Copy “chrget" to zero page) 
+ 

+ 

+ 

+ 

Message - ‘bytes free' 
Message:— '### commodore basic ###!' 

Last byte of BASIC interpretertl 
Call entry to Machine-language monitor 
Break a W u a“ w 

PC-1 for Break 

Print entry data 
User command input 
Input command line 

Lookup command 
+ 

Loop for all commands { 
Move "tmp" to "pch","pcl" vee 
Display memory routine: "“ar"=# bytes, “tmp0"=address 
Write N bytes ; 
Read & store byte unless space, or “tmpc"=6@ 
Increment "tmp" address 
Set to access registers 
Print 2 spaces 

" 1 space 
" return + line-feed 

Increment where “tmp3" points, by one 
+ 

Table of Monitor commands 

" " " " ‘ addresses-l]: Hi bytes 
cl n uw ” a 3 Lo til 

Register header display 
(Begin new memory display line with prompt) 
R - display registers command 
(Read & print "regk" loop) 

M —- display memory command 
Test for stop key and ... 
Jump to “strt" 

"Ww vw "erropr" 

Alter registers 
SYS8 
Set to alter registers 

Alter memory - read address & data 
+ ” . . 

+ 

MEMORY MAP - All CBM BASICS



Q5d6 feed 

@5d8 fecf 

8Seb fee2 
O65fe £f£f07 

869c . £fge 

@69£f £f11 
- £f£22 

~ f££2¢£ 

O6ce f££31 
Q714 ££43 
O71£ ££47 

- ff4b 

- ££57 
- ££5e 
~ ££65 
- ffoec 
- ££76 
- ££7d 

- ££8a 
- ££9a 

- f£a3 
9694 e76a 
666a e76c 

9613 e775 
6622 e784 
862b e78d 

B634 e794 
G63£ e797 
8641 e799 
$64£- e7a7 
6656 e7ae 

865d e7b5 
065e e7b6 
8665 e7be 
8672 e7cb 
B67e e7d8 

8685 e7eg. 
B868£ e7ea 

8698 e7eb 
B49b 7£7 

2 2 

d631 

d633 
d646 
d66b 
d672 
d675 
d688 
d695 

d697 
d6a9 
d6éad 

d6bl 
d6bd 
d6c2 

d6cb 
d6d2 
déd6 
d6e3 
d6f¢ 
d798 

d709 
d717 
d719 
a722 
d731 
ad73a 
d741 
d74A4 
d745 
a754 
d75b 

d762 
a763 
a76b 
a778 
d785 

d78d 
a797 © 
d798 
d7a4 

d7ac 

d7agt 
d7db 
d7el 
d7fe 
d8al 
d8g4 
d868 
d8gb 
d818 
d8g1ld 
d824 
d82e 

a838 
d873 
d87d 
d&89 
dga5 

LABEL 

112 
113 
129 

114 
wroa 

wroal 
wrob 

wrtwo 
ascii 

ascl 

t2%2 
t2t21 
rdoa 

rdoa2 
rdexit 

rdob 

rdobl 
rdob2 

rdob3 
hexit 

hexg9 

rdoc 
errpor 
synerr 
record 
numadr 

rexnex 
doner.-. 
qtyerl 
chkl 

chkerl 

chk2 

chk3 

chk4 
chk5 

chk6 

tabld 
catlog 
catalg 
catbld 
wg2260 

DESCRIPTION 

+ 

G - go command 

Original or new value to § 
X - exit command 
Jump to "erropr" 

+ 

File name must be next 
Read file name 

File name too long 
Is this a load? 
Not a load 

Load error 

Is this a default load? 
Bad syntax 
Device @ 

Device 3 

Bad syntax 
Missing end address 
Skip space loop 

Missing [return] at end 
Monitor routines: Write ad 
+ 

P 

L —- Load command — default is from cassette #1 

dress from “tmp§" stores 

Write a byte ~ unpack A into 2 characters in X & A 
Write 2 characters from X &A 

(Convert low nybble to ascii) 
+ 

Swap “tmpg" with "tmp2" 
+ 

Read hex addr: return Hi i 
+ 

Exit read 

n "tmpg", Lo in "tmpg+1" { 

Read hex byte and. return in A 
Space? 
Convert first character to hex. 

" second " oo 
Input one hex digit to A 
Exit with hex value in A 
Read character 
Operator error restart 
To "syntax error" 
RECORD instruction 
+ 

+ 

+ 

+ f 

Disk parameter checks 
+ 

+ 

+ 

+ 

+ 

+ 

Dummy disk control messages ‘, 
CATALOG & DIRECTORY instructions Jf 
+ - 

+ 

+ 
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dsd2 
orskeus) 
d8fe 
d9a5 
d911l 
d912 
d9la 

d923 
d92e 
dg2ft 
d931 
d935 
d93£ 
d942 
dg4t 
d9g5b 
d95d 
d979 

d977 
d984 

d991 
d995 
ad9ab 

d9b3 
dobft 
agcb 
d9d2 

aode 
ad9el 
d9ea 

d9£t5 
d9f8 
dag4 
dag7 

dail 

dalb 

dal f.. 
da3¢ 
da31 
da3d 
da43 
da65 

da6b 

da7a 
da7e 
da8sg7 
da8a 
da9l 
das 
da9b 

daa7 
dab7 
dabd 

dacg 
dac7 
dad4 
dael 
daea 

LABEL 

skipb 
wg259 
wg255 
wg 2468 
wg235 
wg23H 
suba 

subb 

subbr 
entryd 
entryl 
entry2 
rfound 

dopen 
dopen2 
reclck 
leav 
leavl 
append 

dappen 
errchl 

getds 
echks 

eread 

loopl 
errend 
format 

ferrg 

dforma 

fbuild 

fcont 
ferrs 
ferrp 
dclose 

dclse 

delall 
dcllp 
dclbye 

bobrec 
drecg 
drebld 
colect 

dcolle 

dcollg 
backup 
berrd 

bback 
dbacku 

trans 
transl 

copy 
copy2 
copcon 
copy3 
concat 
rsfn 
rdfn 
rdmov 

DESCRIPTION 

utput 

OPEN instruction 

PPEND instruction 

et disk status 

EADER instruction 

CLOSE instruction 

et up disk record 

OLLECT instruction 

ACKUP instruction 

OPY instruction 

F
H
E
H
O
F
H
E
H
E
E
 

DH
E 
F
O
F
E
D
E
E
E
H
E
O
F
H
E
 

EE
 
H
E
E
M
E
 

HE
HE

 
ED
 

D
H
E
 

HH
 

OH
 
E
E
E
 

H
O
H
E
 

HE 
E
H
H
 

CONCAT instruction 

ind spare secondary address 

Insert command string values 
+ 

+ 
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daf8 
daf9 
dafd 
dbfiid 
dbla 
db23 
db32 
db3a 

db44 
db47 
adb55 
db5£ 
db66 
db6c 
ab78 
db87 
db93 
db9s 
db99 
db9da 
db9e 

dba3 
dbab 
dbcb 
a@bd5 
dbd6 
dabd7 
dbel 
dbfl 
dbfa 

dbfc 
dcg2 
dcgd 
dcl4 
dclb 
dc24 
dc2b_ 
dc34 
dc3d 
dc44 
dc46 
dc4c 

dec57 
dcéa 

dc67 
dc68 
dcsg 

dc9f 
dacb2 
dcba 
dcbd 
dcd8 
dcea 
dcfs - 
ddg3 

-. adage 

ddng 
ddaft 

LABEL 

rdrtgé 
rdrtl 

rid 
dsave 

dsave2 

savldg 
savldl 
dload 

dloerr 

dlioad2 
rename 
drenl 
sertch 
dscrat 

numser 
numip 
numprt 

numbye 
ddirec 

adxcrg 

rusure 

rusurl 
resur2 

ansno 
ansyes 
ansbye 
baddis 

oldcir 
oldell 
sendp 

sendpl 
sendp2 
rxfnl 
rxin2 

rxrec 
rxid 

rxwrt 

rxdl 
rxd2 

rxdd 
rplce 
traner 
rwrt 
cwrtl 

rwrts: 
dospar 
parsel 
parnxt 
next7 

snerl 

logadr 
reclem 

recoo 
recon 

donel 
namell 
onl 

unitl 

DESCRIPTION 

AVE instruction 
. ‘ 

wv
 

LOAD instruction 

CRATCH instruction 

heck Direct command 

sk “are you sure?" - wait for reply 

t
e
t
 

tE
E 

RP 
E
O
E
 

E
E
E
 

E
D
E
H
E
 
E
E
O
 

HE
E 

E
O
E
 

EH
 

Print "bad disk" 

Clear DS$ and st 
+ 

Assemble disk command string 

arse BASIC DOS command ' 

a
 

a
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ddis 
dd34 
dd37 
dd41 
ad45 
dd4b 

dd6s 
dd77 
ad85 
dd96 
dd9e 
ddas 
ddaf 
ddb3 
ddb6 
ddecd 
dddg 
ddec 
dd£2 
ddt8s 

deff 
de2¢ 
de23 
de27 
de2c 

de49 
de6c 
de74 
de79 
desl 
de82 
de87 
de8a 
dese 
dega 

degd 
- dead _ 

esad 

e9a9 
eg4b 

eg4at 

egsd 

egse 

efisa 

e679 
eg7£ 
e6goc 

ega6 

egaz7 

eBac 
efbe 
eBb£ 
efd3 
efdf 

egea 

eO£?2 

e@f£b 

LABEL | 

drvl 
qtyer2 
ident 

idcon 
next3 

next4 
namel 

loop6 
namcon 

deliml 
NXXX 
next6 
next6a 

sner8 
parse2 
sner2 

drv2 

on2 

unit2 

name2 

delim2 
sner3 
done 
qtyerr 
on 
newnam 
lenchk 
errlen 

nxXxt5S 

next5 

nxx5 

getval 
gtv12 
cont 
numere 
cksumd 

patch2 
cint 

pxl 
clsr 

ipsl 
lps2 
lps3 

lps4 
nxtd 

stupt 

stupz 
stupr 
1p2 

lpi 
loop4 
loop3 
lp2i 
1p23 
1p22 
clps 
clp6 

DESCRIPTION 

t
e
h
 
t
t
h
e
 

h
e
e
 
H
E
H
E
H
E
 
H
E
E
 

EE
 

HE
E 

EE
 

Get Device number 

Get file name 

Get small variable parameter 
+ : 
+ 

+ 

Checksum $d998 ROM 
Message "*** commodore basic 4.9 ***"+[2 returns] 
(Register/screen initialization) 
Clear locations $§0-S£8 
Initialize line pointers for [{elr] 
$£4 - $£8 = $83 
+ 

+ 

-~2=Clear screen 

Start new screen line; adj. pointers for preset line 
+ 

“Cursor column # 
+ 

(Input from keyboard - Get character from keyboard 
buffer & move rest of buffer down) 

Keyboard buffer 
Print single character 
Wait for kbd, input; echo to screen, exit on [return] 
Get character from buffer ; 
RUN or LOAD 
+ 

+ 

+ 
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1.8 2.6 4.6 LABEL DESCRIPTION 

e2fa e2f4 e116 loops (Input from screen) 
e303 e2£c elle lops Cursor column # 
e389 e382 e124 Ilopdl Strip bits 6 & 7 
e313 e38c¢ el2e lops4 + ; 
e319 e312 e134 lop52. +- ( 
@e3ld e31b e138 lops3, If necessary, toggle ('quote' mode flag) 
e327 e31f e141 clp2 + 
e335 e32b e153 clp2a Print character in acc + 

e338 e32e e156 clp21 + 
e33a e339 e158 clpl Last key = cr 
e348 e33e e166 clp7 + 
e349 e33f e167 qtswe ‘quote! 
e355 e34b e173 qtswl + 
e356 e34c e174 nxt33 + 

e358 e34e e176 ‘nxt3 Screen [rvs] flag 
e35d e352 el7a nc3 + 
e35£ e354 el7c nvs # of Keyboard [inserts] outstanding 
e365 e35a e182 nvsl Write acc to screen 

e368 e35d e185 jsts Cursor column # 
e383 e377 e19f Jstsl Last line 

e38a e37e ela6Q loop2 + 
e392 e386 elae lop2 + 
e397 e38b elb3 Jstsx + 
e3a3. e395 elbd jJjsxb + 
-e3a4 e396 elbe jts2 + od 
e3aa e39c elc4 = scrl Scroll screen 
e3bl e3a3 elcd jJsts2 Line wrap table 
ec34 e3b4 elde bkin Set up new screen line -— Max columns per screen line 
e3dg e3c8 elea bkini + 
e3db e3c9 e153 atcn2 + 
e3ea e3d38 e292 prt Output character in A _ 
e496 e3f3 e2ld njtl + 
e412 e3£ff e229 ntecn Number of keyboard inserts outstanding 
e419 e485 e230 cnc3x + 
e428 e415 e23£ bkil + 
e433 e42@ e24a bk2 + 

e439 e426- e258.. ntcnl (If=8, not in quote mode) 
e43d e42a e254 cnc3 + 
e446 e42d e257 ne3w [reverse] ? 
e447 e433 e25d nel [home] ? 
e44e e43a e264 nc2 {cursor-right] ? 
e453 e43f e@e275 <Jjpl4 + 

e461 e44d e277 nez2 + 

e464 e458 e27a nex2 {cursor-—down] ? 
e476 e462 e28c jpl3° + 
e479 e465 e28f£ prtl + ‘ 
e481 e46d e297 prt2 Increment cursor line number 
e48f e47a e2a4 nxtx + 
e497 e482 e2ac nxtxl + 
e4a5 e499 e2ba upd (If=8, not in quote mode) 

e4b9 ed4a4 e2ce ins3 (End of line?) 
e4c9 e4ab e2d5 insl Screen line length 
e4c2 edad e2d7? ins2 + 
e4d5 e4c§9 e2ea up9 # of keyboard [inserts] outstanding 

e4d9 e4c4 e2ee up6 + 
e4de e4c9 e2f3 up2 {cursor—down] ? 
efee e4d9 e393 upl + 
e4fe e4e8 e312 up3 + 

page 24 , MEMORY MAP - All CBM BASICS



1.4 2.8 4.8 LABEL DESCRIPTION 

e50e e4£8 ©6322 nxt2 [reverse]? 
e517 e580 e32a nxté6 (cursor-right]? 
e52d e516 e348 jlp2 + 
e539 @519 e343 nxin Check for & perform scrolling 
e536. eSle e348 nxin2 +. 
e53e e526 e358 nxlni. + 

548 e52£ e359 nxtl Clear screen flags to g 
e55a e540 ©6369 scrol Scroll to screen 
e56d e552 e37b scrill + 
e574 e559 e382 mipl + 
e58d e572 e39b mi1p2 + 
e599 e57e e3a7 scrl4 + 
e59d e582 e3ab- secrl5 + 
e5a9 e58c e365 scerl3 + 
e5ca e5aa e3d2 milp4 + 
e5cd eSad e3d5 mlp4i Wait for TI interrupt 
e5d8 eS5b7 e3df mlp42 + 
e5db eS5ba e3e2 newln Start new screen line 
e617 e5ce e3f3 newlx + 

e619 eS5ce e3f5 newll + 
e627 e5da e491 newla + 
e63b eS5ed e414 nell + 
2648 e5fa e421 blkin + 
e65d e69d e434 blkl + 
8666 e6lb e442 puls Main Interruptsentry -IRQ & BRK 
e67b e62b e452 pulsl Indirect jump through IRQ vector 
e685 e62e e455 key 60hz hardware interrupt: clock, cursor, keyboard 

? e649 e470 key5 + 
eGbG e64d e474 key4 + 
e6d4. e66e e495 key3 + { 
e6db e674 e49b k124 + ~ 
edde e677 e49e k12 + 
e6ea e682 e4a9 k123 + 
e6f£4 e68b e4b2 k125 + 
e6f7 e68e e455 122 Keyboard scan 
e791 e698 e4bf kli + 

2 e6a7,. e4ce ckisl +- 

? e6b4 eddb° spck Key image 
e7@8 e6b6 e4dd ckut + 
e709 eGb7 edde ckit + 
e714 e6c2 e4e9 ckitl + 
e72c e6dG e4fd = knl + 
e739 e6e2 e569 key£f + 

e56b prendg@ + 

e67e e6e4 e680 prend. {Exit from Interrupt) 
? eGf£3 e686 dspp + ‘ 

e75c e6f8 e60b char Keyboard encoding table; 1@ rows of 8 values 
e7bc e748 eG65b ldtb2 Screen table; 25 lines #0coL ZE,SS 
e7d5 e761 e674 runtb Message: 'dL"*'+[return]+"run"+[return] 

Characters entered when [shift-run] is hit 
- - e67d cksume Checksum $e099 ROM 

e81ig e819 e819 pial Keyboard PIA: I/0 port A & data direction register 
e811 e811 e811 piall Control Register A 
e812° e812 e812 piak I/O port B & data direction register 

=$ff, unless hitting certain keys: 
. [rvs]=S$fe, "(["=Sfd, [space]=$fb & "<"=S£7 

€813 ©¢813 e813 pias Control register B ~ Cassette 1 motor 
$35=on, $3d=off 
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e825 

e821 

e822 

e823 

e846 

e841 
e842 

e843 
eg44 

e845 
e846 
e847 
e848 

2849 

e84a 

eb4b 

e84c 

e84d 

e84e 
e84t 

fooo 

£6G6e 

£617 

e820 

e821 

e822 

e823 

e849 

e841 
e842 
e843 
e844 

e845 
e846 

e847 
e848 

e84c 

eB4d. 

e84e 

e84ft 

£000 

£[90e 

£617 
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e820 
e821 

e822 

e823 

e840 

e841 
e842 
e843 

e844 

e845 
e846 
e847 
e848 

e849 

e84a 

e84b 

e84c 

e84d_ 
e84e 

e84t 
abso 

e881 

effs-3 
eff4-5 
eff£8 

effc 

£0 

foBe 

£917 

LABEL 

ieci 

jieeis 

ieeo 

ieeos; 

pia 

sync 
p2db 
p2da 
til 

chtim 

tih 
till 

tilh 
t21 

t2h 

sr 

acr 

per 

ifr 
ier 

syncl 
erg 

crl 

msl 

msgl 
ms2 

ms3 

DESCRIPTION 

TEEE PIA: I/O port A & data direction register 
Control register A - set output line CA2 
$34=low, $3c=high 
I/O port B & data direction registers 
Output data - set to $Sf£ before read port A ( 
Control register B - set output line CB2 
$34=low, $3c=high 
VIA: I/O port B: 
$cf=Cassette #2 motor on, $df= " % " off 
Bit l is IEEE NFRD 

3 u " ATN 
I/O port A with handshaking 
Data direction register for I/O port B 

Li " A 

Lo byte: Read timer 1, counter; write to timer 1 
latch & ... 
+ 

Hi byte: initiate count 
Lo byte: read timer 1 latch 
Hi" 

Read timer 2 counter lo byte, & reset interrupt 
Write to timer 2 lo byte 
Microsecond clock 

Sets tone in CB2 sound: @=low, $ff=high 
Read timer 2 ceunter hi by.; write to timer 2 hi, by. 
Resets interrupt 
Millisecond clock 
Serial I/O shift register 
Sets timbre & octave of CB2 sound: 
SOf, $33 & $55 are popular settings ; if 
Auxiliary control register: 
$18 enables CB2 sound 
$09 allows normal I/O after CB2 sound 
Peripheral control register: 
$@c sets graphic mode 
$Be " text 
Interrupt flag register 

enable n 

I/O port A without handshaking 
6545 Video interface chip - CRT controller 
Bits 9-6: Set left margin of screen 
Bit 7: Hi=interlaced scan mode 
Sets top margin of screen 

(8 bit registers “cr2"-"crf£" follow) 

6551 ACIA - Superpet only 
6856 ACIA - 

t 

System latch - " " 
Bit 0: lo=6582 CPU, hi=6889 CPU 

" 1: lo=read only, hi=sread/write 
“ 3: diagnostic sense, hi allows warm reset of 65902 

Bank select latch - Superpet only 
Bits 6-3 set the active bank 
Active bank addressed at S999@-9fff 
Bit 7 should be hi only when accessing $eff8 
FOOH-FOD1 File messages: “too many files” 

File message: "file coen* 
: “file not open" 
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1.8 2.9 4.0 LABEL DESCRIPTION 

£024 £924 £624 ms4 " " : "file not found" 
£032 £632 £632 msS " " : [return] + “searching " 

£439 £639 £839 ms2¢a " " : "ing " 
£03d £093d £63d ms6 " " : “for " 
£0941. £641 £841 ms7 4 " : {return] + “press play " ( 
fg4d f94d £8@4d mss ;: " " : "& record " 

£956 £0956 £856 ms9 " " : "on tape #" 
fO5£ £05f f05f mslg " " : [return] + ... 
£969 £0968 £666 ms22 " " : "load" 
£064 £664 £664 msll " " : [return] + “writing " 
f£26d f86d f£66d ms21 " " : [return] + ... 
f06e £f96e £f£86e msl2 " " : “verify” 
£674 £8974 £874 msil3 " " : “device not present" 
£986 £0986 £8865 msl15 " " : "not input file" 
£994 £0994 £0994 msl16 " " : "not output file" 
fGa3 £8a3 £883 msl7 " " : ({return] + "found " 
fdaa fG@aa f8aa msl8 " " : [return] + "ok" + [shift return] 
fGae fG@ae fae msl9 " " : [return] + "ready." + [shift return] 
- - f0b6 msg3g " " : {return] + "are you sure ?" 

- fac5 msg3l " " : [return] + "? bad disk " + [return] 

f@b6 f£8b6 fHd2 talk SYS15 - Send 'Talk" (to IEEE) with attention 
f@ba f6ba £f8d5 listn (- - " ‘Listen' " " " " - uses A) 
fG8bc fG@bce £f£9d7 lisrl (Send IEEE command character) 
fGe7 fG6e4 £fHFF listd4 Wait for DAV n=lo 

-—EG£1 f8ee £1299 isour (Send byte to TEERE)- Test channel 

£1607 £163 flle isrl Wait for NFRD in to become low 
fl1ll £f£19d £128 isrg + 
£116 £112 £12d isr2 IEEE status 
£121 flid £138 isr3 Set IBEE out control DAV to hi 
fl2c: £128 £143 secnd SYS27 - Send secondary address with listen - uses A‘ 
£132 f12d £148 scatn IEEE channel test: release ATN = 
- - £151 errs3 Option: timeout or wait for IEEE response 
- - fi5b errsé4 + ' 

f£13b £136 £165 errp@ Status="listener timeout" 
fl3d £138 £167 errgl + 

£142 £13d fl6c errp7 Print “device not present" 
: . Status="file not found" or “end of tape" 

£146 £141 £178 errpl Timeout on read, clear control lines 
£14b £146 £175 erg#@l + 
e7de £156 £185 msg (Print system message)-—(Send canned file message) 
f£15b £164 £193 tksa SYS26 - Secondary address with talk - uses A 

(Send byte, clear control lines) 
£161 £169 £198 tkatn SYS29 - Release ATN after talk - uses A 
£167 f£16f £19e ciout SYS19 ~- Handshake character out —- uses A 

: (Send normal, deferred, IEEE character) 
(Send character to IEEE-jb) ‘ 

f171 £177 fla6 ci2 + 
£176 f£17c flab ci4. + 
- flae untlk SYS18 - untaik: drop IEEE device ~- no reg... used 

f£l7a £f£17f flb6 FIRE + 
fl7e £183 £1b9 unilsn SYS17 - Send unlisten: no registers used 
£187 £18c fic@ acptr SYS28 - Handshake in byte (Input) from IEEE - uses A 
£194 £199 fled acpog Set timer 1 to max 
£19¢° £19e f1d2 acpol Bit 6=tl int 
flb5 flba flee acp63 Get IEEE input, invert & save on stack 
fico f£fleS £1£9 acpos + . 

fice fldl £205 getin SYS10 ~ Get a bufferec character - uses A 
fldf flel £215 basin SYS8 - Input a byte from channel - uses A 
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fl fl 
£260 

£205 
£218 
£227 
£22c 

£22 
£2396 
£241 
£247 

£248 

£273 
£277 

£2a4 
£27d 

£28b 

£299 
f£2ab 
f2ae 

£2b8 
£2c7 
£2c8 
f2cd 

£2d2 

£3097 

£3da 

£329 
£32a 

£338 
£339 
£33£ 

£39a 
£39c 

£3a5 
f£3ae 

£3b7 
£3ba 
E3bE£ 
£346 | 
£34b 

£352 
£3db 
£3e5 

page 

£224 
£231 

£243 
£249 
£259 
£25c¢ 

£262 
£263 

£266 
£271 
£277 
£278 
£298 
£29c 

£2a2 
£2a6 

£2af 

£2b8 
£2cl1 

£2c3 
f2cd 
f2dc 
f£2dd 
£2e2 

£2e7 

£315 
£318 

£334 
£335 

£342 
£343 
£349 
£351 
£355 
£356" 
£35a 

£38c 
£38f 
£3b3 
£3b5 
£3bb 
£3cl 
£3c6 
£3d4 
£3da 
£3e6 

£3e9 
f3ee 

£401 
£405 
£468 
£46 

£425 
£42e 
£443 

LABEL DESCRIPTION 

bnlg If input device in A=screen, find line length 
bn26 If tape, set up to input characters, else IEEE 
jtg35 + 
jtget Tape control . 
jtg1sd Get byte from tape buffer f 
on36 , Get ST 
bn32 + 

bn35 Jump to get IEEE input 
bsout SYS9 - Output a byte to channel - uses A 
bolB (If not IEEE) 
bo20 {Send to cassette) 
bo21 Character to tape buffer storage 
jtpla Get tape buffer character 
rstor Put in character in second tape buffer address 
clall SYS11 ~- abort, not close, all files - no regs. used 
clrchn SYS7 - Restore default I/O devices 
circh + 
jx758 + 
jx776 Initialize I/o to default values 
jltik Find & set up file data 
jx600 + 

42199 Move file table entries to device, command 
jz16l + 

close CLOSE (logical file) instruction 
clos5 SYS4 ~ Close (logical) file # in A 
fclose + 
closl1O Move files from table 
4x126 + 

}x159 Recover list # & reduce open files by 1 
4x178 + 
stopl SYS22 - Test [stop] key ~ uses no registers— A= if 

stop wanted 
stop2 + 
stop Stop if [stop] key depr.- "stop" also a lbi. at $b7c6 
spmsg Send message if in direct mode 
txtst Test if in direct mode , 
txtrt + 

1d15 Program LOAD subroutines 

1d206 If device #=9 or 3, print "syntax error" 
1d36 + 
1446 Strip bit 1 from ST 
1dq56 + 

1d69 + 

1dc4 Test ST for end of file 
1499 . + 
1id6é5 Tape end address=start address 
idle + 

1d112 + 

1d129a Jump to "file not found" 
1d156 + 

1d179 + 
load LOAD instruction 
1dig O=LOAD; 1=VERIFY 

loadnp Transfer BASIC start/end to Tape start/end address 
ldil Wait for key switch change 
14299 Print “load error" 
1d219 COLD START of BASIC - Reset to start & print "ready," 
1d295 + 
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1.6 2.0 4.0 LABEL DESCRIPTION 

F3£f £40a £449 1d300 Print "searching" 
£411 £f41d £f£45c¢ 1d195 Print “ file name” 
£417 £423 £462 1d0116 
£421 f£42d £46c 1d115 
£422 -£42e £46d 1d4g9 Print."loading" or "verifying" ( 
£42b £436 £475 1d418; "Verify" 
£433 £43e £47d parsl Initialize default values for I/O device 
f43£ £447 £486 - Get LOAD/SAVE type parameters 
£45b £45F £49e pro6g + 
£45c £460 £f£49£ pra7e Get expression from input buffer; put in X 

£462 £466 f4a5 openi Open JEEE channel for output 
£475 £475 £4b4 openib + , 
£47d £47c¢ £4bb op37 Abort IEEE & print “device not present" 
£482 £481 £4cG op35 + 
£488 £487 f4c6 op4G + 
£492 £491 £4dG op45 + 

+ 

+ 

£495 £494 f4d3 faf Find specific tape header block 
f4a3 f4al f4e8 faf29 + 

£4b9 f4b5 f4f4 faf39 + . 

f4ba f£4b6 f4f5 faf4g + 

f4bb f£4b7 £f£4f£6 ver VERIFY instruction 

f4cf £f£4c9 £598 verlg Print “ok" 
f4d4 f4ce £59d pars2 Get Open/Close parameters 
f4f6 f4ef £52e prldggD + 
-£4fe £4£7 £536 frill + “ 
£584 f4fd £53c p298a Read file name - get string 
£515 f£58e f54d prl4g Check for end 
£5lce £515 £554 pri4? + 
f£51d £516 £555 prli5o Check for comma "," 

£522 £519 £558 prl39 + 
£527 f5le £55d prl35 To “syntax error" 
£52a £521 £56508 open OPEN instruction: from input parameters 

f£52d £524 £563 op94 SYS3 - Open logical file - uses no registers 

. £526 £565 fopen -2=Open file with preset parameters 

£539 £528 £567 op98 + . 
£53d £52£ £56e oplga + 

£566 £559: £598. op150 + 
£579 £56e £5ad oplég Print "file not found" & then clear I/0 
£57b £578 f£5af ermsg Send error message 
£58b £583 £5c2 opl7é Search tape for header block 

£592 £58a f£5c9 op265 Wait for cassette record/play switch 

£59a £592 f£5d1 opl7l + : 

f5aa f5a3 £5e2 opl72 + 

f5ad £5a5 £f£5e4 opl75 + 
fS5Sae f5a6 £5e5 fah © Find any tape header block 

£5b2 £5a9 f5e8 fah3g Read data record from tape ‘ 
£5c5 £5be £f£5fb fah56 + 
f£5dl1 f5cb £608 fah55 + 
f£5db £5d3 £612 fah45 + 

f5dd £5d5 £614 fah4d Recover load/verify indicator 
f5da £619 tapeh Write tape header 

£5e7 fSef f£62e blink2 Fill cassette buffer with spaces 
f6le £613 £652 th20 + 
£632 £625 £664 th3a + 
f£64dad £63c £57b Ildad2 Get start & end address from tape header for LOAD 
£654 £643 £682 1dad3 Tape buffer toe pointer 
£667 £656 £695 - Set tape buffer start address 
£67c £66b f6aa 2218 + 
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£67d 
£695 

£69e 
f6al 
£6b1 

£6b5 
f6ba 

f6ce 
f6e3 
f6e6 
£6£6 
£763 
£736 

£743 
£74e 
£75b 
£75d 
£76c 
£774 

£77c 
£787 

£76d 
(£78b 

£79b 
£79d 
£7ag 

£7b5 . 
f£7dc 

E7bE 
£7cd 

£7dg 
£7dc 

£7£8 

‘£896 
f£8dc 
f£8ad 
f8le 
£821 
£82d 
£83b 
£842 
£851 
£85e 
£868 

£879 
£871 
£87£ 
£88a- 

£8b4 

£8b9 
£8bec 

page 

£66c 
£684 
£68d 
£690 

_ £6al 
£6a4 

£6ag 
foad 
£6d8 

f6ed 
£6fo 
£763 
£716 
£729 

£731 
£73b 

£745 
£747 
£755 
£75c 

£762 
£76c 
£788 
£778 

£77£ 
£781 
£784 
£79b 

£7bec 

£7a4 
f£7ae 

£7b1 
£7bc 

£7d6 
£7e6 

f7eb 

f7ec 

£7£8 
£7fb 

£886 
£812 
£819 
£828 
£835 
£83e 

£846 
£847 
£855 
£85e 
£87£ 

£882 
£886 
£88c 

308 

EGab 

£6c3 
f6cc 

fédd 
fHeg 
£6e3 
£6e7 
f6ec 

£717 
£72¢c 
£72£ 
£742 
£755 
£768 

£770 
£77a 
£7384 
£7865 
£794 
£79b 

£7al 

£7ab 
f£7ac 
£7ak£ 

f7be 

£7cg 

£7c3 
i7da 

£7d£ 

£7e3 
£7 £0 
£7 £3 
f7fe 

£818 
£828 
£8 2d 
£831 
£83d 
£849 
£84b 
£857 
£85e 
£86ad 
£87a 

£883 
£88b 
£88c 

£89a 
£8a3 
f8c4 
£8c7 
£8cb 

f8ce 

LABEL 

ldadl 

sys 

sv6g 

save 
sv3 

sv5 
svl0_ 
sv2G 

sv36 
sv5G 

clsei 
sv1l0G 

sv1d5 

udtim 

ud1lg 

ud2g 
ud3¢ 
ud4g 
ud45 
ud5a 
udGg 
ud65 
ud7g 

chkin 

jx300 
3x305 

4x310 

3x320 

3x336 

4x3301 
3x349 
3x350 
chkout 

“ ekout 
cklg 

jx365 
4x376 
1*x37901 
jx380 
3x390 
jtp2o. 
estel 

cs39 

cs49 

csl6 

cs2g 

es25 

cste2 

rblk 

trd 
trd2 

trd3 
wblk 

twrt 

DESCRIPTION 

Set tape buffer start & end pointers 
SYS instruction 
Set tape write start & end 
SAVE instruction 
Transfer BASIC start/end to tape ( 
Test for proper output device 
Abort IEEE, print "device not present” 
Screen the current device? 

Is current address = end address? 
Send UNLISTEN to IEEE 

Close IEEE channel 
+ 

Write tape header 

Update jiffy clock . 
(Hardware interrupt: cursor, tape & keyboard) 

t
t
r
e
 

Zero the correction clock 
Wait till keyboard input row changes 
+ 

+ 

SYS5 - open channel for input - uses X 
Set input device from logical file number 
Abort IEEE & print “file not open" 
+ : 

+ 

Set input device to keyboard ( 
Set output from logical file number i 
Restore A,X,¥ from stack & RTS 
+ 

+4 

Check ST variable 

SYS6 - open channel for output - uses X 
Set output device from logical file number 
+ 

To screen? 
Set CMD device 
Remember IEEE device # 
Test IEEE channel 
+ 

Check ST variable 
Increment tape buffer pointer 
Print “press play" - Wait till cassette PLAY key hit 
+ 

+ 

Test cassette switch (Sense tape switch) 
Bit 1 = cassette #1 read control 
+ 

Ask for RECORD + PLAY, wait for PLAY 
Initiate tape read to buffer (Read tape to buffer) 
(Read tape) 
Toggle cassette #1 read control 
+ 

Initiate tape write (Write tape from buffer) 
Checksum 
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£Bcl 
£8c4 

£Bcf£ 
£8eb 

£8fa 
£912 
£913 
£9le 
£92b 
£92e 

£943 
£94a 
f95f 
£96d 
f£97£ 

£981 
£995 
£998 
£9b8 
£9bec 
£9e5 
“£9cb 
£9ce 

£9e5 
£9fa 
fag4- 
fad? 
£al2 

falda 
£a29 
faze 

34a 

£353 
£25b 

fa6be 
fa7o 
£a84 
£a94 
fa9o 
faa 

faa3 

fab5 
face 
fadl 
fad4 
faeb 

faf2 
£ba6 
£bod 
fblb. 
fb3a 
£b45 
£bSa 
£ba7 
£b8b 

page 

£83e 
£899 
£89b 
£8b6 

' £808 

£8c2 
£8c4 
£8ce 
£8e5 
£8e6 
£8 £6 
£8fd 

£900 
£915 
£91lc 
£931 
£93f 
£951 

£953 
£966 

£969 
£988 
£98b 
£993 
£997 
£999 
£9ac 

£9bE 
£9c8 
£9cb 

£9d5 
£9d7 
£9ea 
f9ee 

£ag7 
fave 
fal6° 

£a26 
fa2a 
fa3b 
fada 

£a5g 
£a54 

£a57 
£a67 
fa7d 
f£a8l 
£as4 
fa9a 
faag 

fabl 
fab7 

fac5 
fae2 

faec 

fafft 
£b27 
£b2b 

31 

£8d3 
£8d5 
£8ep 

£8£b 
£925 
£907 

£969 
£913 
£92a 
£92b 
£935 
£942 
£945 
£95a 

£961 
£976 
£934 
£995 
£998 
£9ab 

{9ae 
£9cd 

£9dga 
£9d8 
£9de 
£9de 

£9f1 
fah4 
faid 

f£alg 
fala 
fale 

fa2ft 
f£a33 
fadc 

fa54 
fadb. 

fa6b 
fa6e£ 
£a8G 
£aBEt 

£a95 
£a99 
fade 

faac 

fac2 
fac6 
fac9 
fadf 
fae5 

faf6 
fafc 

fb9a 

£b27 
£b31 

£b44 
ib6c 
£b79a 

LABEL 

twrt2 

tape 
tp29d 
tp3d 
tp32 
tp35 
tp4g 
tp5a 
twait 

tstop 

stop3 
sttl 

stt2 

stt3 
read 

rdl 
rads 

rd3 
jradj 
rjdj 
jrad2 
srer 
radx2 

radl 

rad5 
rdbk 

radp 
radbk 

rad3 
rout2 

routl 

rad3g 
rad4 

rad2 
rad2y 
rad2x 

radq 
radql 
radq2 
radk 
radrl 

rdbk2 
radj 
rdi5 — 
rdl2 
rdlig 
rd20 
rd22 
rd209g 

rd4g 
rd69 
rd7@ 
rdsg 
rd55 
rd58 
rd5z 
rdss 

DESCRIPTION 

+ 

-2=Write tape, leader length in A 
Common tape I/0 
+ 

Interblock delay loop 
+ 

+ 

Test, IRQ not modified 
+ 

Test if (Wait for) I/8 complete or [stop] key down 
Test stop key . 
BRK to immediate mode 
Tape bit timing adjust 
+ 

+ 

Interrupt routine for tape read - read tape bits 

ight start bif/read bit sequence error 

nterrupt return 

e
e
 

OT bit received 

iming constant 

ead tape characters: initialize tape flags 

t 

w
a
t
t
 

th
e 

t
e
t
 
t
t
e
t
e
 

em
ot

e 
e
e
e
 

t
t
a
s
e
 

ead character error 
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1.68 2.0 4.0 LABEL DESCRIPTION 

£b92 £b32 £b77 rd59 + 
£b9d fb3c f£b81 rd9doG@ + 
fba5 £b44 £b89 rdl169 End 
fbha7 £645 fbb rdl6il + ( 
fbbl . f£b4f £694 rdli67 Right leader count 
fbb£ f£bS5b f£bag rdi75 + 
fbd9 £b73 fbb8 rdl18o Interrupt return 

fbdc £b76 fbbb rd309 Reset tape read address (Reset tape I/O pointer) 
fbe5 fb7£ f£be4 udst Flag error into ST variable 
fbde £b84 fbc9 newch New character - reset counters for new byte 
fcag@ f£b93 f£bd8 write Write a bit to tape 
£c97 f£b9a fbdf wrtw + 
£c99 f£b9c fbel wrtl + 
fcBb ££bSe fbe3 wrtx + 
feclec fbaf fbf4 wrtl3 Tape write 
fc21 fbb4 £bf9 wrtn Tape write interrupt 
£c48 £f£bd? fele wrtn2 + 

£c65 fb£f9 $£c35 wrt3 Interrupt return 
£c58 £f£bf3 £c38 wrt2 Cycle counter=9 
£c74 fbfd fc42 wrts 
fc8l1 £c99 fcd4e wrtsl 
fe8c £fcl13 £fc58 wrt6l 
£c9G fcl7 fc5c wrt6 
fc9f fc26 fc6b wrt7 

-f£cbl £c¢38 f£c7ad wrt4 
fcb8 fce3e fc83 wrtbk 
fcbb fc4l £c86 wrtnl Write tape leader 

ape character parity 

a 

£c86 wrnc + 
fec2 £fc48 fc8d wrend + 
fect f£c54 £c99 wrtz IRQ entry for print 
fcfb fc7b feceg tnif Terminate tape - restore interrupt vector 
f£d16 £c95 fedb stky Right blocks completed 
fdlb fc9b fceS' bsiv IRQ fixer 

. fca6 fceb tnof Turn off both tape motors 
fd7c f£cb4 f£cf9 vprty Checksum calculation 
fdBa fcbe £dg65 vplgd + 
£d9G fcc6: fdfb.. wrt62 Advance load/save pointer 
fedg@ fccS £d15 wrt64 + 
£d38 fcedl £fd16 start RESET: Power-on 

BASIC 1.6 diagnostiesas begin at $f£d48 
fcfe £d49 nmi NMI vectors through here 

fd4c bsit Table of interrupt vectors 
- fd5c cksum£f Checksum for $f£688 ROM . 

- - ££93 concat Jump Table from here on: CONCAT vector 
- - ££96 dopen DOPEN' vector 
- - ££99 dclose DCLOSE . 
=" - f£9c record RECORD " 
- - ££9f format HEADER " 

- - ffa2 collect COLLECT " 
- -_- ffa5 backup BACKUP 
- - ffa8 dcopy COPY 
- ‘= f£fab append APPEND 
- - ffae dsave DSAVE " 

l
o
w
 f

t 

th
 

[ay
 

i]
 

h~
 

‘ 

- a ffbl dload DLOAD " 

- - ffb4 dircat DIRECTORY " 
, deat CATALOG an 

- - f£b7 rename RENAME " 
- - ffba scratc SCRATCH 
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£Ecg 

f£fc3 
fECG 
f££c9 
fice 

£fc£ 

f£fd2 

f£d5 

f££ds 
ffdb 
fide 

ffel 
ffe4 
£fe7 
ffea 

fffic 

fffe 

f£ich 

LEc3 

£EcG 
ficd9 
ficc 

£fct 

c431 
ffd2 
fFds 
££d8 
f£Edb 
fide 

f£fel 
ffe4 
ffe7 
ffea 
ff£a 

fffc 

fife 
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ffibd 
ficgd 

££c3 
£EcG 
£c9 

fice 

ffict 
fick 
££d2 
£FAS 
£fd3 
ffdb 
ffde 

f£fel 
ffed4 
£f£e7 
ffea 

fffa 
£ifc 

fife 

LABEL 

readds 
copen 
cclos 
coin 

coout 

clschn 
cechn 

cinch 

inchr 

outch 

cload 
csave 
cver£ 

csys 
iscntc 
egetl 
ccall 

DESCRIPTION 

DS & DSS " (Get disk status) 

OPEN " 

CLOSE " 
Set input device vector 
Set output device " ( 
Restore normal (default) i/o devices vector 

Same 
Input character from current input device vector 

Same 
Output a character vector 
LOAD vector 

SAVE " 
VERIFY " 
SYS " 
Test stop key vector 
GET a character from current input device vector 

Abort all i/o channels vector 

Update clock vector 
NMI vector 
Reset vector 

IRQ vector 
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