FAGE O1

002
QO3
004
QO5
D06
Q07
DOR
OO
010
a1l
012
013
014
Q18
O1lé
17
018

EOO9
EQOC
EOOF
EOL2
EDLS

EOL8
EOLY
EOLA

2 EOLR

3 EOLD

ona
059
[s72%9]
Qb1
Q&2

R VA
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DAT FIRMWARE 3EQQQ-ZELIFS

CES

Fe
7D

FERE
ZE1H

Fi
c?

Vi.0 FRev.l

ORG s EQOO0

*

*

X

X

X% ENCODING / UTILITY FACKAGES %XxX

% s

¥

% Called by RST 13 DATA XX. XX indicates the
¥ offset of EQ0O for the different entrypoints.
*

¥ Contains also the key encoding routines and the
¥ Heap organisation routines.

¥

FRARRKRKRK KK KKK

¥ ENTRYFOINTS X

KR KRRk KRRk

X

ELINE JME s EOR Encode a BASIC line
ELN JME tE7EA Encode a linenr

ETCON JMF sE14% Encode a constant
USTART  JIMF s EAT4 Start Utility package
DROOT JMF tEF90 Disc bootstrap

JME P EFFC
JMF s E9EF
JMF s E9E

Heap reguest

Encode a key input
Get inputs from keyb
o DINC

¥
¥
X
*
3
¥ Generally in the encoding routines, HL peoints to
% the first free location in the EBUF. € points to
¥ the input text line.

3

AR KR OK RO R KKK KK K KKK

¥ UPDATE ERUF FOINTER *

KK KOKOK KK KK KOROK KKK KR K K

*

Increments the input pointer and checks if the
erncoded input buffer (ERBUF) is full.

*
¥
¥
¥ Entry: HL: input pointer EBUF.
¥ Exwit: HL: updated pointer.
X Other registers preserved.
*
INXCH X H
FUSH  FGSW
MOV ALl Get lobyte in A
CrI : BE Max value reached?
MVI Az 1A Buffer full 7
JNC tDIFE Then run error “LINE TOO
COMFLEX®

Incr pointer

FOF F&W
RET
X
KKK KK KRR KKK KK KOO XK ROk K Rk
¥ ENCODE A BASIC COMMAND X
AR KKK KK OKOK K KOKOK OK KK KOk R KK K
L3
¥ Locks for a match between input on line and the

FAGE 02

0b4
Q63
Qb6
0&67
068
049
Q70
071
072
073
Q74
073
076
Q77
078
079
080
081
08z
083
Q84
083
086
087
088
08
00
Q1
092
Q93
4
095
096
Q97
Q98
099

0% E04A5

EQ3S
EOTRS
EQSE
EOZR
EOSE
EQ3E
EO3F
EO40
042
EO44

EO46
E047
EC48
E049
EQ4A
EO4E
EOQ4E

EQ4F
EOSO0

DAT FIRMWARE

DS
ES
214FEQ
EX
ES

1EQ2

Z1IBFCER

IE18
CAFEDS
7E
E&EF
F&a0

SF

73
CDI8EQ
Co

D1
CHD2DD

are stared

Entrys HL:
D =

Exits:

Lz
8

moIon

T™ 3¢ 96 36 % 36 % 6 I I K I I I W I W

3EZ2 FUSH
FUSH
LXI

XTHL
FUSH
MY I

LXI

FLIGH
CALL
FOF
MOy
ANT
ANA
VI
Iz
Moy
IhX
ANT
ORI
MOV
MOV
IMNX
MOV
MOy
XTHL.
MOV
CALL
RET

*

¥ End of encoding of an

JEOQO-3IELFS

in ERUF.

V1.0

Rev.1

BASIC command table #OBBF. Error exit °COMMAND
INVALID® if the 2 high order bits of the code in
the table don™t match the mask in D. Else the
code (#B80 + low order 6 bits from code in table)

lat free position in EBUF.

Mask for direct command (#80) or
program input (#40).

Position on current line.

Updated.

Foints to lst not used input in line.
Code just stored.

HEO4F is on

D
H
H,. 1 EQ4F

+H
E,: 02

Ha. : CREF

D

s CAR4
D

A.M

2 00

D
Fe2l8
:DRFG

=

P

FIIDMe = ID

X

M E
1E018

ED preserved, AF corrupted.

Exit with jump to address found in table.
stack as next returnaddress,
entry DE is next on stack.

Returnaddr after finishing
encoding

Save it on-stack

Save HL again

Addit., offset for finding
instruction in table
Startaddr table with strings
Basiccommands

Find instr in table

Get mask for direct/program
Get instr code from table

) Check'if it

) is a valid command

I+ mot: Run error

TCOMMAND INVALID?

Get instr code from table

Y} Make it & token

}

Store token in E

) .

) Get addyr of encading
yodinstruction im HL

)

and save it on stack
Store token in ERUF
Update EBUF poirnter

Go to encoding instruction
return afterwards to EOQ4F

input line (after running

¥ the command specific processing).

X

¥ "3t

X

¥ Entrye C
¥

X

IL3ES FOF

CALL

On stack:

Checks if character

after BABIC command is CR or

points to position on current line.

D
s DDD2

Original DE.

Get type of command in D
Get char from line, neglect
tab + space



FAGE OX DAI FIRMWARE 3ZEQOO-3ZELIFS V1.0 Rev.l
126 3% OC INR [ Fntr to next char
7 FEZA crPI 3R Tyt P
CAZAEO gz s EOR Then encode next instr
- CFI s OD *CR® 7
JINZ : DAOR Run "SYNTAX ERROR® if not
RET

CDFEEO
FERO

142 E064 CALADA

52 EO7R
E EOTS
E078

Z6FF
CDIGED
(4

171 EO88 O
173 EOGY 34
173 EO8A 4F
174 EOBR &FEQ

00
OBEDA

186
187

(ﬂlﬁaﬁ*’—Mﬂﬂﬂsfas&E’%!>n llll. '.Ili ].II'

KKK K KOK KK KKK KK KK KK KO OK K kR KoKk Kok Kk

¥ ENCODE “FOR - TO — (STEF)™ %

AR KKK K K K KKK 0K K KK HOK K OK K K K Kk Kk K

*

¥ Valid for all specific encoding routines:
¥ HL points to 1st free ERUF location.

* .
EFOR CALL  EOFE Encode "LETY
CF1 20 String type 7
JZ :DALA Then run error “TYFE
MISMATCH? °
CFI 110 INT type 7

Addr "TO® table
Get addr encoding instr and
go tow it

LXI  D,:E0B8
IME S EO9A

X Encode "TO

Encode a INT expr

Encode « FPT expr

Addr "STEF® table |

Get addr encoding instr and

(W4 s
CNZ tER7S
L.X1 D, s EO90
JME tEOPA

go o it
¥ Encode “STEF:
LLEAES Ccz s EZ6D Encode a INT expr
CNZ sE376 Encode a FFT expr
RET

¥ End encodings:

LEEZ6S  MVI M, 2 FF FFOin ERBUF as separator
CALL 1EOI8 Update ERUF pointer
RET

¥ Table:

DATA 202

DATA :354 T

DATA  4F [u]

DEL tEOQ6F Addr encode °TO"
X

DATA =200 TTOT not found:

DRL. : DAOER Fun " SYNTAX ERRORT
*
LIEZS6  DATA 04

DATA 353 3

DATA 1354 T

DATA 43 E

DATA 50 = .

DEL sEOT7R Addr encode "STEFRT
*

DATA 200 TETEF™ not found:

DRL :EOQR End command

FAGE 04
188

189

190

191

192

193

194

195

196

197

198

199
200 E09A
201 EOQ9R
202 EO9C
203 EO9D
204 EQ9F
205
206
207 EOARZ
208 EOAZ
209 EOA4
210 EOAS
211 EOA6
212 EOA7
213 EOA"
214
215
216
217
218

219 EOA9
220 E0AC
ann

223

224 EOAD
225 EOAE
226 EOAF
227 EORO
228 EORZ
229 EORS
230 EOR8
231

232 EOBR
234

235
236

37
238 EORC
239 EOED
240 EORE
241
242 EOQCH
243 EOCH
244

243
246
247
248 EOCT
24% EOCA

DAI FIRMWARE

ES

FS

ER
1EQ1L
CD34CA

7E

-~
23

bb

F1

7

CDHIER
ca

ZB

x4
CDERCES
IAT60L
FEZOQ
CALADA

Co

ES
D3
CDYCER

11EDEO
CIFAEQ

CDILIE7
D1

L

JEOOO-ZEIFSG

V1.0

Rev.l

KKK KKK K o KK K KK K3 KK 0K oK oK K K KK K KOk K K K K K KK K KKK ok KKKk K Kok
* GET ADDRESS ENCODING INSTRUCTION AND GO TO IT x
(S 2322222222223 28 3232232233238 22333333333¢8333333 31

¥

Entry: DE

%

X

*

* c
¥ Exits C
*
¥

LIE7 FPUSH
PUSH
XCHG

MVI
CALL

MOV
TNX
Moy
mov
FOF
XTHL
RET
X

Foints to table of format:

< length name / name / jumpaddr » or
« 00 / jumpaddr >

Foints to input.

Updated.
AFBHL preserved. D=0, E=1.

H
FSW

E,:01
1CAS4

2rrI>
=

SR
£ET X

Addr table in HL

Find instruction in table.
On exit, HL points to addr
of encoding routine

)

) Get addr encoding instr

Y} in HL

)

Addr encoding instr on stact
Go to it

[E2 3232323333300 223333333 22802332322 2¢% 8
k ENCODE "NEXT™ AND "NEXT <VARIABLE:" X
FOK KK KK K KR K K KO ORKOR KKK KKk KRRk R kKK Kk kK

X
ENEXT calL

RZ

1 EBSY

¥ If NEXT <variablelk:

RET
X

Next char 7:* or "CR" 7
Then ready

Token +1 (H#A0)

Encode variable or array ref
Get type latest expression
String type 7

Then run error ~TYFE
MISMATCH?

KKK AR KKK KK KKK K KK KK KK AR KK KKK X
¥ ENCODE " IF - THEN" AND °IF - GOTO" X%
AOK KKK K K K K oK K 3K K K oK 3K AOK K KOK K KK 0K KK KK KK Ok XK X

X

EIF FUSH
FUSH
CALL
LXI
JMF

D, :EOED
1 EO9A

¥ Encode "THEN":

LIEL1O CALL

FOF

tE7E1
D

Encode boolean expr (type
#30) )
Addr TTHEN® table

Get addr encoding instr
and go to it

Read a linenr into EBRUF
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285
290
291
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294
295

E94
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R b DAT FIRMWARE IEOQO-IEIFS V1.0 Rev.l
EOUR D2D4EO JNE s EOD4 Jump if no linenr given
¥ If linenr:
EOQOCE i3 ATHL
] 2 DCX H
INR M
INK ™ Token +2 (#AB)
FOF H
RET
¥ If statement:
Fi LEELL FOaF FaW
E FUSH  H Freserve EBUF pntr
CD18EO CAaLL  :E018 Update EBUF pointer
CD24E0 CAaLl EQGZ4 Encode BASIC command
> 7D MY ALl Lobyte new EBUF pntr in A
Ex XTHL Old EBUF pntr in HL
5 RE SuUR L
3D DCR 4]
77 MoV My A lLength string in EBUF entry
El FOP o
2 QD DCR C
LI A RET
¥ Encode "GOTO:
Fi LEELR PO FEW
5 EZ XKTHL
EOE&L 2R DEX H
EQET 34 IMNR M Token +1 (#AT7)
EOE8 El FOF H
EOE? CD2AET CALL  :E720 Get linenr
EOEC G2 RET
¥ Table:
04 LEEZS7  DATA 304
. 54 DATA 21354 T
48 DATA 248 H
45 DATA 45 E
4E DATA 2 4E 4
C7EO DL tEOCT Addr encode *THENT
¥
04 DATA 204
w47 DATA 47 [£]
4 DATA s 4F &
5 DATA 154 T
4F DATA  :4F 0
E4EQ DEL. s EOE4 Addr encode *GOTO"
% .
TOFB Q0 DATA 200 IF no "THEN® or "607T0" found
EOFC ORDA DRt : DAOKR Rurn " 8YNTAX ERROR®
X .
Rk RRRRCK R R A A KKK
¥ ENCODE "LET® X
A0k Kk KOk K K ROk KK
¥
¥ Encodes a variable or array with arguments. Then
¥ Ffinds "=7 in input {error if not). Then encodes
¥ an expression, depending on variable type (error
1

FAGE O&

312
313
14
315
F1é6
J17
318 EOFE
319 E101
F20 E104
F21 E105
I22 E108
I2E E10A
324 E10D
325 EL1OF
326 E112
3Z8

32

330

2y

E1198

118
P E1LA

E11D
E11E
2 EL1LF
E120
E123

E126

386 E127

59 E12A
360 E1ZE
361 E12D
362 E130
T E131

367 E1T4
I68 E13D
369 E136
I70 E1T7
371 EL13E8

DAT FIRMWARE

CDERCED
CD&7EB
3D
IAT601
FEQQ
CA76ET
FEL1O
CAGDED
CIALET

CDDEDD

FE22
J227EL

2B
34

23

CDAIETR
CD&7ER
9]

11RCES

£S5
FHO0
CD18EO
DS
CDh&4EL

D1
E3
34
EX
CDhDZDD

ocC

IEOOO~3ELIFS V1.0

X if type non-existing).

X

% Exit: DE:

X A and

X Cy HL updated.

X

ELET CALL  ESRC
CALL :EB867
DATA 3D
LDA 10136
CrRI 1 00
Jz 1E376
CrI 110
3z tE3Z6D

. JMF tE3AL

*

Fev.l

Offset of left-side variable.

B: Left-side type.

F corrupted.

Encode var or array ref
Check next char is =7

Get type latest expression
FET 7

Then encode FFT expr

INT 7

Ther encode INT expr

Else encode 5TR expr

FOK KA KKK K KK KK KOk 0K KK K KKK KKK RO XK R R Rk KKKk K

TINFUT <STRING:™ ¥

KKK KK K KK KOK K OK KKK KK KKK KK KKK R R ROk IOK KR K

¥ ENCODE * INFUT® AND

X

EINPUT CALL :DDDZ
CPT r2E
INZ tE127

¥ If CINPUT <strings’
pCX M
INR M
INX  H
CALL :ETAL
CALL  :EB&7
DATA 3B

*

KKK KKK KK KO K K K K

¥ ENCODE *READ® %

H AR KKK KKK KKK K K

*

¥ From L3IEL6 used by several
¥ address irn LXI D,

¥ of encoding/get routines.
¥

E

READ LXI

*

L3ELS FUSH
MVI
CALL

LEELT7 FLISH
CALL

¥ Return here

FOF
XTHL.
INR
XTHL.
CALL

INR

D, sESRC

H

My 200
tEOLB
D

tE164

Get chear from 1ine, neglect
tab + space

Encode "READ” if no string
in INFUT statement

Token +1 (#A1)

Encode STR expr
Check if next char is "j

Into EREAD

routines, with another
pointing to various kinds

Addr routine encode variable
or array reference

00 into EBRUF (count)
Update EBUF pointer

Go to encoding routine

after encoding:

Count in EBUF +1
Get char from line, neglect
tab + space

Foints to next char on line



FAGE O7

145
- E144
E147
E14A
E140

D EL14F
E152
E154

E153

El158
E159

2150
E15D

E1GE
El4l

El&4

El1465

El6éb

E169

d\”@)‘!'ﬂllT m/ M\SM)

DATI FIRMWARE ZIEOQOO-3IELFE V1.0 Rev.l
CHI 120 M b
JZ s E130 Again if more items
DCR [ Correct line pointer
INX SF
INX SF SF to returnaddr
RET

F3

B7
CATEEL
FEL1O
CABBESR

CDDZDD

FEZZ
F5

ceaoEs

Fi
CAnLEL

Fi
ce

CDOLES

Ca

116CE]

CEZAEL

X

FOK K KK KK AOK K KOKK0K K KK KK oKk ok R ok KKk Rk kok X
¥ ENCODE A NUMBER OR STRING CONSTANT X
KKK AR K OK KKK K KO KKK OK KOk K 0K K KOk KKk R kKR K Kok K

*
¥ Entry: Ar Type.
¥
L3ELR FUSH PSS Freserve type
ORA A
Jz sE1SE Jump if FFPT type
CFI 110 -
JZ : ERB8 Jump if INT type

¥ If STR type:

GGet char from line, neglect
tab + space

CALL  :DDD2

CRI s 22 st (gquoted string) 7

PUSH FSW

cz 1 E880 Then store gquoted string
i ERUF

FOF FEW

CNZ tE6AL Else store unguoted string

in EBUF
LIELY  FOF  FSW
RET

¥ I FFT type:

Encode FFT nr into ERUF
Buit with evt *SYNTAX ERROR®

LEERZO CALL :ES01
JMF s EG9X

%

(2223322233233 2238228882%¢

¥ part of EREAD (ZE12A) X%

(23228223222 232222222 2288

*
LEER] FUSH D Addr encoding routine on
. stack
RET Go to it
X
(2223933388322 3 3
¥ ENCODE *DIM® #
(2233223228828 8
¥
EDIM LXI D,:E16C Addr routine “encoding array
reference’
JMF sE12A Continu encoding
X

1323233232233 32332253253¢3 23833 %¢%
¥ ENCODE AN ARRAY REFERENCE X
(232 2¢2 2223322280233 23 3883 ]

*
L3EZ2E CALL ESRC Encode var or array ref
MOV ALE Type in A
ANI 1 40 Array type 7
Jz : DAZT Run "SURSCRIFT ERROR® i+ not

)il mE e e

PABGE ©8

436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
4467
448
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
4864
487
488
489
49Q
491
492
493
494
495
496
497

E175

E176
EL177
E17A
E17D

E180
E181
E182
E183
E184
E183
£186
E187
E18A

E18D
E18E
E18F
E190
E191
E192

E194
E195
E196
E197
E198
E199
E196

E1?C
E19D

E19F
E1AO
E1A2
E1AS

E1A8
E1AE
E1AC
E1AD
E1AE

Ei1R1

DAI FIRMWARE 3EOQOO-JELIFS

[

ES

CD&DETR
118DE1
C3I?AEC

E3
2B
34

23

E3
E3

1128E7
CIEZAEL

04
47
4F
54
4F
85£1

05
47
4F
53
55
42
BOE1

QQ
OBDA

ES
ZHO00
CDS9ES
CACERE1

CD18EOQ
EX
34
EX
CDRZES

36FF

Vi.0 Rev.l

RET
X
HORAOK A KKK KKK KKK KKK KKK KKK KK KK 3Ok KKK K K
% ENCODE "ON — GOTO® AND °*ON — GOSUB® X
AR K R HOK KO KOR KKK K K KO KO KOk K OKORKK KAOKE KKKK K
*
EON FUSH H
CALL :E3&D
LXI D,:E18D
IMF 1EQ9A

Encode INT expr

Addr table

Get addr encoding instr
and go to it

¥ Encode linenr in GOSUR (L3EZ25) and GOTO (L3IE411):

LIERS XTHL.

DX H
INR ™ Token +1 (#AF)
INX H
XTHL
L3E411 XTHL
FOP H
XTI D.,:E72A Addr routine “get linenr”
JMF tE12A Continu encoding
¥ Table:
LIEZF9 DATA :04
DATA 147 G
DATA :4F o]
DATA 34 T
DATA :4F 0
DEL tE185 Addr encode *60OTO"
*
DATA 05
DATA :47 ]
DATA :4F Q
DATA =353 s
DATA :G85 u
DATA :42 B
DBL tE180 Addr encode °GOSUR’
4
DATA 00 I+ no BOTO or GOSUB found:
DEL : DAOR Run *SYNTAX ERROR®
X
kkokkkkkkkkkkkkkkk
¥ ENCODE “"FRINT® X
(S 23 S22 2222332 S
X
EFRINT PUSH H
MV My 200 Q0 into EBUF (init length)
CALL :EBHG9 Next char "7 or "CR® ?
JZ sE1CR Then ready

¥ If statement after FRINT:

LEEZ27 CalLl :E0I8 Update ERUF pointer
XTHL
INR M Length +1
XTHL

caLl  sEIRZ2 Encode non—-boolean esxpr
preceeded by its type

MVI Ma :FF FF into EBUF
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