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
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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

(ﬂ&ﬁaﬁ*’—Mﬂﬂﬂsfas&E’%!rn 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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FAGE 05

EOCER

EOUE i3 ATHL
] 2 DCX H
INR M
INR ™
FOF H
RET
¥ If statement:
Fi LEELL FOaF FaW
E% FUSH  H
CDIBEO CALL  :EOI18
CDE4EO CALL :EQZ4
L D MY Al
Ex XTHL
5 RE SUR L
s ) . DCR 4]
77 MoV s
El FOP o
2 00 DCR C
LI A RET
¥ Encode "GOTO™:
Fi LEELR PO FEW
5 EZ XKTHL
280 EOE4L 2B . DCX H
281 EOE7 34 IMNR M
282 EOE8 E1 FOF H
283 EOE? CD2AEY CALL  :E720
284 EOEL G2 RET
285
286 ¥ Table:
287
28g 04 LEEZS7  DATA 304
289 . 54 DATA 21354
290 48 DATA 248
291 45 DATA 45
292 4E DATA 2 4E
E9E CTEO DL sEOCT7
294 ¥
295 04 DATA 204
294 w47 DATA 47
4 DATA 3 4F
5 DATA 154
4F DATA 1 4F
E4EQ DEL. s EOE4
% .
TOFB Q0 DATA 200
EOFC ORDA DRt : DAOKR
¥
(2323222832233 8
¥ ENCODE "LET® X
(3233333558888 3 ]
¥
¥
¥ finds "= in input
11 ¥ an expression,
1

ChibPDF - www .fastio.con

DAT FIRMWARE

D2DAED

FEOQO-ZELIFD

JNC s EOD4

¥ If lipeny:

V1.0

Rev. 1l

Jump if no linenr given
Token +2 (#AB)

Freserve EBUF pntr

Update EBUF pointer
Encode BASIC command
Lobyte new EBUF pntr in A
Old EBUF pntr in HL

lLength string in EBUF entry

Token +1 (#A7)

Get lineny

T
H
E
4
Addr encode TTHENT

5
3
T
0
Addr encode " GOTOY

IF no "THEN® or "607T0" found
Run "8SYNTAX ERROR®

Encodes a variable or array with arguments. Then
(error if not). Then encodes
depending on variable type {(error

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

3L9 EL1ZA
360 E1ZR
361 EL2D
362 EL130
3 EL131

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

ES
ZHO0
CD18EO
D&
CDh&AEL

D1
E3
34
EX
CDhDZDD

ocC

JEOQO~-3EIFS

V1.0

Fev.l

if type non-existing).

Exit: DE: Offset of left-side variable.
B: Left-side type.

X

X

X

X A and

X C, HL

X

ELET CaLL
CALL
DATA
LDA
CrRI
Jz
CrI
JZ

. JMF

*

updated.

s ESRC
1 EB67
: 3D
10136
2 00
1E376
110
tE36D
tE3AL

F corrupted.

Encode var or array ref

Check next char

Get type latest
FFT 7
Then encode FFT
INT 7
Ther encode INT
Else encode STR

FOK KA KKK K KK KK KOk 0K KK K KKK KKK RO XK R R Rk KKKk K
¥ ENCODE * INFUT™ AND
KKK KK K KK KOK K OK KKK KK KKK KK KKK R R ROk IOK KR K

X

EINFUT CALL
CFI
amz

¥ I+ CINPUT <strings

: DDOD2

ey
& il

tEL127

pex M
INR ™
INX
CALL  :EZAL
CALL  :EB&7
DATA 3B

*

HOA KK KA KA KKK KK

¥ ENCODE *READ® X

A KOK K KKK KRR HOK KKK

*

ig *=°
expression
expr

expr
expr

TINFUT <STRING:™ ¥

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

From L3IEL6 used by several routines, with another

¥

¥ address irn LXI D,

¥ of encoding/get routines.
¥

E

READ LXI

*

L3ELS FUSH
MVI
CALL

LEELT7 FLISH
CALL

¥ Return here

FOR
XTHL
INK

XTHL
CALL

INR

D, sESRC

H

My 200
tEOLB
D

tE164

vveaw 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
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FAGE O7

145
- E144
E147
E14A
E140

D EL14F
E152
E154

E153

El158
E159

2150
E15D

E1GE
El4l

El&4

El1465

El6éb

E169

d\|\|:’u)|l'3llT m/ TeKSM)‘

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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FAGE 09 DAI FIRMWARE 3EQOO-3IELIFE V1.0 Rev.l FAGE 10 DAI FIRMWARE 3ZEOOO-3ELIFES V1.0 Rev.l
498 EIRZ CD3YES CALL :ERS9 Next char “:° or "CR" 7 LIEZG6T EO82 JEXF4 EOLS JEIFS EOBS L3EZ?6 EOR0
499 Fipsé CACREL Jz tEICR Then ready LIEZF7 EOED L3EZ99 EL18D L3IE411 EL18S LIES EO&F
HO0 L3Eé EQO7H L3E7 EQO9A MHRER EOOF MINKEY EOQ12
501 ¥ If more statements: USTART E0O% .
77 MOV My A Char into ERUF
FEZC CFrI 120 TO7
> CAC4EL JZ tE1C4 Then continu
R CrI 3R gt 7
BDA JIMZ : DAOR Run *SYNTAX ERROR” if not
[&]W LFEZ8 INR [ Update line pntr
5 CDEIER . CALL 1 EBSY9 Next char "2 or "CR" 7
CZARE L JNZ +E1AB8 Contimng if not
X
R OED IL3ER9 XTHL
2C ElL FOF H
CD1BED CALL  :EO0LIB Update EBUF pointer
515 E1DO 09 RET
%
KEKRRERIKRRRXEREA K
¥ ENCODE “MODE® X%
AR KK KK KOk K K KOk K
*
1&FF EMODE MV D, FF Detault mode O
CDD2DD CALL  :DDD2 Get char from line, neglect
tab + space
[ INR [ FPaoints to next char
D630 SU1 1 30
CAFLIEL Jz sEiFL I char is "07: FF in EBRUF
C DAORDA JC » DAOR Run TSYNTAX ERROR® if not
. number orF printable char
TOFEOT CrlI $ 07 Between O and 77
DELISDA JNG :DALS Fun error “NUMBER 0UT OF
REANBE" i+ not
3D DER 2} )
) 87 ADD I3} )y Cale code for mode
57 MOV DA in D
CDEODD CALL  :DDEO Get next char from line
CrI 141 Tt
JINZ rELFL Jump if not
INR [ Foints to next char
INR D Set D for A-mode
LAESL MOV M, 1 Mode code in ERUF
ChH18EO CALL  :EOLG Update EBUF pointer
[ RET
X
X
*
S44 ELIFS END
Fok ARk R 00k X RO KRR OOk R ok kKoK
¥ 5 Y MREOL TABLEKX
FORIOROK RO RO R RO OOk KR ok ROk ok
DROOT  EOOC EDIM El1é6b EFOR EOTF EIF EORE
EINFUT E115 ELET EOFE ELINE  EOQOOQO ELN EQOZ
EMODE  EiD2 ENEXT EOQOAF EON Ei176 EFRINT E19F

EL127 ETCON EO00H INXCH EO18 LIELO  EOCT

EOD4 2 EOE4 |L3E16 E12A LIE17 EL130

E145 EL15C ZIEZ  EO024 L3IER0 EISE

E164 E16C L3IEZS E180 E27  E1A8

E1C4 EICER L] EQ4F E1F1
ChibPDF - www.fastio.com
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FAGE O1

QO
Q0b

Q07

016 EiFS CD6DED
017 E1F9 ES

018 E1FA CDIBEO
019 EIFD 1600

222 DS

L CD6DED
D1
ce

€lihPhs M/ M:sﬁme - - - -

DAT FIRMWARE 3JELF6-3ETFO V1.0 Rev.i

ORG tE1Fé
X
X
*
(3232222223 32222323 823

¥ ENCODE *ENVELOFE® X
(22323333888 22232 2338

Encodes <
TENVE (<

¥ Exit: HL points bevond expression in ERUF.
* AFEBCDE corrupted.

Encode ENV nr
Freserve EBUF pntr
Update ERUF pointer
Init length

EENY CALL  :ET6D
FUSH H
CALL  sEO18
MVI D300

CALL.  (E222 Encode <V
CALL E8L9 Next char "2* or "CR™ 7
JZ tERIE Then ready

Check if next char is °,
run error if not

Encode <Tx

Check if next char is “37

CaLL  EBLZ

CALL  E222
CcaLL  E867
DATA 1 EB
INR D length +1

MV My s FF FFFointo EBRUF

CALL  :EBS5Y9 Next char 737 or "CR?
JNZ sE1FF Again if not

CALL :E0LI8 Update ERUF pointer

a

XTHL.

MOV M,D Length in EBUF after token
FOF H

RET

ENCODE A <V> OR <T> ELEMENT:

Exit: DE preserved.

X
*
*
4
¥

[ b FUSH D
CALL  EZé&D Encode INT expr
FOF D
RET

%

1223322222323 23333320¢02333%¢%1
* EMCODE "LIST™ AND "EDIT" X%
(S 333232322323 0022232323322 %

Checks the expression after the token and updates
the token on it.
On exit, the token is:
EDIT LIST
Without linenr: Bé& E
One lines B7 94
Fart of program: E8 5

Entrys HL 3 Foints after token in EBUF,
Exit: €, HL: Updated.

D 1 Token.

AF corrupted, BE preserved.

P I I I W I W I K I K N W K

PABE 02

Q&4
065
Qbbb
Q&7
068
049
070
Q71
072
Q73
Q074
Q75
076
077
078
079
Q8o
081l
082
Q83
084
085
1212
087
088
QB9
Q0
091
092
a3
094
95
06
Q97
078
099
100
101
102
103
104
103
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

125

E228
E229
E22A
EZZB
E22C
EZ22F
E232
ERQ35
E2Z6
E239
EZ23C
E23F
EZ240
EZ243
E244
E245
E246
E247

E248
E247
EZ24C

24D
EZ4E

250
E2S53
EZE5

E2E8

E259
E25C

E25F
E260
£261
E262
E263
E264

E266
E267
EZ268
E269

DAI FIRMWARE IE1F6-3E3F0 V1.0 Rev.il

2B
S6
ES
23
CDE9ES
CA44E2
CD48ER2
14
CDS9ES
CA44E2
CD&7ER
2D
CD48ERZ
14
EX
72
Ei
co

DS
CDIRLETY
D1

ba
FHOO0
CD1I8EO
ZH00
Co18E0
ce

1ISFERZ
CIZ9AED

04
54
49
4D
45

85EZ

0=
4p
45

4D

ELIST
EEDIT DCX H Pnts to token
MOV D,M Token in D
FUSH H Freserve EBUF pntr
INX H
CALL ::EBS9 Next char ":" or "CR® 7
Jz :E244 Then ready
CaLL :E248 Read linenr into EBUF
INR D Token +1
CALL EBS9 Next char 31" or "CR® 7
J2z :E244 Then ready
CALL :EB67 Next char "~ 7
DATA 2
CALL  :E248 Read linenr into EBUF
INR D Again token +1
LIEZ7 XTHL
MoV M, D Token into ERUF
FOF H
RET
*
¥ READ LINENUMBER INTO EBUF:
X
¥ Reads a linenumber from the input line into
¥ the ERUF. If no linenumber is given, Q000 is
¥ inserted.
*
¥ Entry: HL: Foints to 1st free location in ERUF.
L3 C : Points to input line.
¥ Exit: , HL: Updated.
X AF corrupted, BDE preserved.
X
LLTEZ8 FUSH D
CALL  E731 Read linenr into EBUF
FOF D .
RC Ready if nr given
MVI My 200 G0 into EBUF
CALL :EQ18 Update EBUF pointer
MVI 00 into ERUF
CALL Update ERUF pointer
RET
X

L22SS2222 2223223022333 8222228232333 03333333

¥ ENCODE "WAIT", "WAIT TIME® AND "WAIT MEM® x

L2222 2322232232223 3338220223222 83833338331

S

EWAIT LXI D, E2OF
JMF s EQ9A

Addr table

Get addr encoding instr
and go to it

¥ Table:

LIE4O0L DATA :04

DATA T4 T

DATA :49 I

DATA :4D ]

DATA :45 E

DEL :EZ83D Addr encode “TIME®

L$

DATA =03

DATA :4D M

DATA  :45 E

DATA :4D M
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173
174
173
176
177
178
179
180
181

182
183
1g4
185
186

E26A

EZ60

T 26D

E2835
286
E287
2 EZ88
E289

Eza

EZBF
EZ92

DAL FIRMWARE ZEIF6-3EIFO V1.0

GFER

Q0
T2E2

- ZR

4
25

2 CDOZETS
i B&FF
F CR18EO

CDDRDD

CT6DETD

2R
34
34
23

C3ADETS

CDOZEZ

CDOZEZ
CRLI4ETD

i CDT7ES

ceg

Rev.1

DEL. 1 ER2&F Addr encode "MEM®
DATA 00
DEL tE272 Addr encode “port”
¥ Encode "MEM™:

L3IE40  DCX  H
INR M
INX - H
L3IE41Z  CALL
MYI M, FF
CALL  :E018
CALL  :DDD2

Token +1 (#91)

FF into EBUF
Update EBUF pointer
Get char from line,
tab + space

Crl 2 20 7

RNZ Ready if not
DX H

INX B

JMF s E36D Encode INT esxpr

* Encode "TIME":

L3E41 DCX H
INR ]
INR M Token +2 (#92)
INX H
JMF s E36D Encode INT expr

X
(3323333303383 33233 8222808828 e e

"% ENCODE "DRAW", “FILL®, "DOT" ¥

AOKOK K KK KK KR 0K XK K R R ROk ok oK K KKK KKK
X

EFILL

EDRAW CALL  sE302

¥ Entry for encode "DOT7:

EDOT CALL  :E302 Idem
JME tERL4 Encode INT expr
X
(2333333333335 3338335332 38033232221
¥ ENCODE "RUNT AND "RUN CLINENR:" X%
(2233333333233 3333833380203 3228232¢ 131
%
ERUM CALL ER37
RZ Then ready

¥ If TRUN <linenr>":

DEX H
INFR ™ Token +1 (#88)
INX H
JMF sE720 Get linenr into EBUF
% .
KK AR KR KR X XA KKK
¥ ENCODE °IMP® Xk
Fok kKRR ok kR KRRk
*

¥ MNote: This command is not encoded, but has
¥ immediate effect.

o187 *
ChibPDF - www.fastio.com

Encode <INT expri, <INT expr

Encode <INT expr >, CINT expr>

Mext char "7 or "CR7

FAGE 04

188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
22%
225
22

2I0
231
234
235
236
237
238
239
240
241
242
2473
244
245
246
247
248
249

EZ9F
E2A0
E2AZ
EZAS
EZ2A8
EZA9
EZAA
EZAD
E2AE
EZBO
E2R3
EZRé&
E2ZRB9

ZBRC
EZED
EZCO
E2C1

E2C4
E2C7
EZC8
E2C9
E2CC
E2CD
E2CE
E2CF
E2D2
EZDX
E2D4

E2D7
E2DG

E2D?
EZDA
EZDD
E2EQ
E2ET

EZE6

EZE?
EZEC
EZEF
EZ2FO

E2F1
EZF2
E2FX
EZF 4
E2FG

DAI FIRMWARE

ES
21F1E2
1EQO
CD34CA

CDEGE2

213402
54
Sh
CDEODE

23

ER
Fi
CDIODE
EER
F1
CD7CDE

=
ce

F1

I2BFOR

117502
21aFo02
CADAER

CDD2ZDbD

CDOZDE
D2ZOBDA
(o]
ce

o3
46
S0
54
[a]4]

EIMF FUSH
LXI
MVI
caLL
MoV
ORA

EIM1O CALL

LXT
MOV
MY
CALL
INX
XCHG
FOF
CALL
XCHEG
FOF
EIMZO Catl

FOF
RET

¥ If no range

LAE47 FOF
8TA
LXI
LXI
JMF

JE1IF6~-3EJIFO V1.0

H
H,tE2F1
» 200
: CAZ4
AM
A
: DAOR
FSW
20
tE2R9
1 EB859
1 E2DY
tERES

FOW
1EB8L7
: 2D
tE2ES

He 3 0234
D.H

E,L

: DEZO

H

FEW
: DEZO

FSW
:DE7C

H

given:

FEW
 O28F
D,: 0275
« 3 028F
tE2D4

¥ Get character from

EALFHA  CALL

CALL

JNC

INR

RET
*

: DDDZ2

: DEOZR
1 DAOE
C

Rev. 1

Startaddr table var.types
1 info byte

Find type in table

Get IMF type from table

*SYNTAX ERROR® if not found
‘Freserve IMF type

STR type 7

Then Jjump

IMF INT/FFT alone 7

Then ready

Get chat from liney check if
upper case; INR C

Save char in IMFP instruction

ao_s M

Next char is "—

Get next char from line;
check if upper cases; INR C
Rase addr IMF table

) into DE

)

Calc offset end addr in HL
+1

In DE

Get char

Calc offset begin addr

Get IMF type

tLoad given range with IMP
type

Re-instate “encoded” prtr

Get IMF type

Store default number type
Startaddr impl. type table
Addr after end table

Fill A~-Z with reqgd type

line and check if it is a
¥ upper case character:

Get char from line, neglect
tab + space

Check if upper case char
Run “HBYNTAX ERROR® if not
Update textline prtr

¥ STRINGS VARIABLE TYFES TARLE:

*

¥ The first byte is a length byte. The byte
¥ after the string is the variasble type byte.

X

IMFTT DATA
DATA
DATA .
DATA
DATA

Ul s o
SR Do i

s am w2 ows

=3
2
T
t

ype is #OO
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a0 % 312 E31B CDGDEX CALL  :E36D Encode <CHANS
. DATA 103 313 E3LE CD2SES CALL  :E32S5 Encode "OFF® or <ENV<VOL3>
: DATA  :49 I 314 E3Z1 DB RC Ready if *OFF’ given
DATA  :4E N 315 E322 C311E3 JMP 1E311 Encode <TG><FREQ:
DATA :54 T 316 *
DATA  :10 type is #10 317 HOK KK KKK KK KK KKK KKK KKK KKK KK KKk KKK KK Kok K
% 318 * ENCODE "NOISE* WITH POSSIBLE "OFF® %
DATA 03 319 KKK KR KKK KK KKK KR KR KKK KRR KK KKK KKK KKK
DATA 153 g 320 *
DATA %4 T 321 ¥ Encodes NOISE <ENV><VOL> or NOISE OFF.
DATA  :52 R 322 ¥
DATA :Z20 type is #20 323 X Exit: C, HL: Updated.
X 324 X CY=1 : Noise off.
DATA 100 End of table- 328 X A preserved, B corrupted, D=0, E=1.
DATA :80 326 %
¥ 327 E3Z25 CDZCE3 ENDISE CALL :E32C Encode possible "OFF°
EAERE AR KR KRR KRk KRR KKRRKAKK 3 328 E328 D41IEZ CNC :E311 Encode <ENV><VOL> if no
% ENCODE “FOKE®, "OUT", °CURSOR® X 329 "OFF” given
RO KKK ORISR KKK KKK ff? E3ZR C9 . RET
2 X 33
270 ¥ Also used by: Encode SDRAW’ and "FILL. 332 KRR KK KRR KKK KRR KKK KKk
e X IE3 *¥ ENCODE A FOSSIELE °OFF° %
P EFOKE 334 KK KO KOO KKK KR XK KKK KK KKK
273 EOUT 5 *
574 ECURS 336 ¥ Exit: Cy=1: TOFFT in dinput; FF in EBUF.
275 3 EMOE CALL  sEXeD Encode INT expr 337 * CY=0: No "OFF" given.
27 CDOZEH CALL  :E8&2 Check if next char is ","3 338 * C, HL: Updated.
Fun error if not 339 ¥ AR preserved, D=0, E=1.
EZ08 C36DES JMP :ET6D Encode INT expression 340 X
% 341 EZZ2C LIT2ED LIESS  LXI  D,:E3ZZZ  Startaddr table
HORR KK KO0 K HOK K ROK KKK OO OK K K 342 EIZF CI9AEQ JHE 1 EO9A Get addr encoding instr
% ENCODE °COLORG®, ~COLDRT® X 343 and go to it
R KRR OK A ORK KK KKK KO KK K K K 44
% 345 X Table:
¥ Fartly also used to encode "CLEAR™ and "TALK™. 246
* : LZE4O4 DATA :03
X Exit: C, HL: updated. DATA  :4F 0
¥ AFDE preserved, B corrupted. DATA 46 F
X DATA 146 F

DEL :E33R addr encode "0OFF®

(ﬂﬂﬁm)*fMMM”fewﬂﬂ’guww'I.' .ll.

ECOLT

EZOR CDODEZ ECOLG ChAlL  sE3ZSD Ercode INT expr ; x

IOE CD&DE CALL  :E36D Idem 353 EX38 00 DATA 100
» ET11 CD&DES ENCé& CALL s ET6D Tdem 354 EIZY 42E3 DRL. tE3Z42 encoding addr if no "OFF*°
355
¥ Entry for encode CLEAR/TALEK: 356 ¥ Encode "OFF
357 :

ETALK 358 EISR S6FF LIEI6S MVI M, :FF FF into ERUF

ET14 CI6DESD ECLEAR  JIMP  1EZaD Tdem 359 E33D CDIBEO CALL  :E018 Update EBUF pointer
* 360 E340 37 sTC Cy=1 '
KK AR KOKOK KK K KKK KKK K KK KK KK K 0K KK K KKK K K K fé} E341 C9 RET
¥ ENCODE ~SOUND” WITH FOSSIBLE "OFF® % S62
RHAK KK KKK KKK KK 30Kk KKK K K KOO8 KKK KKk & 363 X If no "OFF";
X Ib4
¥ Encodes SOUND <CHAN><ENV><VOL »<TG<FREQ>, or 365 E342 BY LIEZ66 ORA A Cy=Q
% SOUND <CHAN> OFF or SOUND OFF. 366 E343 C9 RET
% 367 ¥
¥ Exit: €, HL: Updated. 368 KRERKKRKA KKK KKK KKK
* A preserved, B corrupted, D=0, E=1. 369 ¥ ENCODE "CALLM™ X
" CY=1: Sound off. 370 KARKKKKEKKRKKRKKKK
¥ 371 *
ESOUND CALL  :ESXR Encode a possible °OFF” 372 E344 ECALM CALL  :E36D Encode memory addr (INT)

RC Ready if "OFF° given I73 EZ47 MV1 M, 2 FF FF into EBUF

P _ 4_
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FAGE O7

CDEIES
[m2)
2.
CD&2ES

52 CEBCEDS

CDEIER
CRALED
I617
CD1I8EO
FHGO
CDiBEQ
ce

ETé&E CIBOESG

EZ6Y C9

EX6n CIZAET

v EZ6D DS

DAI FIRMWARE 3SE1F6-3EIF0 V1.0 Rev.l

INX H

CALL  :EBS? Next char "¢ or "CR™ ?
RZ Then ready

DCX H

s »

Check if next char is ",";
run error if not
JMFE :ESREC Encode var.pntr

CALL  :EB6Z

%
2333233338333 5383332333344
¥ ENCODE *SAVE’, “LOAD” %
R3S 322223033333 333838 3238

Checks if a name is given after “SAVE/LOAD,
then encodes a string. Else #19,#00 (empty
unqguoted string) is added to code.

Exit: C,HL updated, AFR corrupted, DE preserved.

ER IR S I 3

ELOAD
ESAVE CaLL  EBG9
JNZ tEZAL

Next char "t or "CR™ 7

Encode string if not
MVI M,2l1® #19 in next loc ERUF
ChLl. :EQI8 Update EBUF pointer
MVI M, 200 H#00 in next loc EBRUF
call  :E08 Update EBRUF pointer
RET

X

AR AR K KOK KKK KK KK KK Kk 0K O 30Kk ok Kok Kok KoKk

¥ ENCODE °"REM® AND " xxx™ (ERROR) %

Ak Ok KK R KK K sk Ok 0K OKOK ok KKKk oKk ok Kok ok

¥

‘EERRK

EREM JMF st E6GRD Encode text
*

(228223323323 2332 3883333328

¥ ENCODE SINGLE ROUTINES ¥

FAOR KRR KRR R H KKK AR KKK KKk

* -
EREST

EEND

ENEW

ERET

ECHECK
ECONT

ESTEF

ETROF

ESTOF

ETRON

EUT RET
X
(3233233323223 28233332288 91
¥ ENCODE " GOTO°, "GOSUR™ ¥
} 3232333233333 33 233332838 ¢4
*

EGOTO
EGOSUR  JMF
X

HRHOKKHOR KR ROK KR KK KKK KO R KR AR R R KRR KKKk kK Kok K Kok K Kk
¥ ENCODE AN EXFRESSION IF VARIABLE TYFE IS INT X
FAORROK R R KRR KK HOKKR KKK K KOK 30K KKK KK OKOK K KRk KOOk K KK X
¥

LEER71 PUSH D

No further handling

tE72A4 Get linenr

- wwwyfastio.com

FAGE

436
437
438
439
430
441
442
443
444
445
444
447
448
449
450
451
452
453
454
455
456
457
459
459
460
461
462
467
464
465
466
467
468
469
470
471
472
47%
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497

g

E3Z6E

E371
E3I73

EZ9C
EX9E

E3A1

E3AZ
EZA4
EZAS
EZAB
EZAR

110001

Q610
C3I7CEX

DS
111002

Q600
FS

78
I29002
ES

DS
CDERES
D1
JAZHOL
B8
CA?EEZ

L RE

C21ADA

7A
D1
D&
CD70E7

QLIEQ
CIAGRES

QL6220

DS
Fo
CDCRETR
IAE601
) 22=]

Set D=#01 (conversion) and
E=#00 (FFT var type)

Reqd type is INT

Encode expression

LXI D, : 0100

MVI 210

JMF :E3Z7C
*
1223332323323 2333008332332 8233232380308 3232323¢3%¢4
¥ ENCODE AN EXPRESSION IF VARIABLE TYFE IS FFT x
(3222222223323 02328323333 3¢22333330233332323322%0914
X
LIEZI72 FUSH D

LXY D,: 0210 Set D for evt conversion
and E=#10 (INT var type)
MVI B, 1 00 Reqd type is FPT
LEEZ73  FUSH FSW

Moy AR

8TA : Q290 Set reqd number type

FUSH H

FUSH D

cAaLL. :EZCY Encode expr

FOF D

LDA 10136 Get type latest expression
CMF R Was it as reqgd 7

Jz tE398 Then ready

¥ Type not as expected:

CMF E
JNZ :DALA

Was it alternative type
Run error “TYFE MISMATCH®
if not

MOV ALD Get conversion byte in A
FOF D
FUSH D

CALL  :E770 Add conversion byte to expr

LIEZ74  POF D

LIEZ7S  POP Fou
FOF D
RET

(S 2232203323283 0323383333822 2233

¥ ENCODE A EBDOLEAN EXFRESSION X

(3222228232233 003232333023 33]

*

¥ Variable type is #30.

k'

LIEZ76 MVI B, 30
JMF s EZAS

Var type is #30
Encode expression
¥

(S22 32322333233 22333 3283808

* ENCODE A STRING EXFRESSION X
(2233322233332 333 3333333235888

X

¥ Variable type is #20.
S

LIEI7?7  ™MVI B, 220 Var type is #20
¥ Entry for “encode Boolean expression”:

LIEE78 FUSH D
FUSH  FSW
CALL  EICY
LDA 01356
CHP B

Encode expr
Get type latest expression
Compare with reqd type
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498 E3SAC CR1ADA JNZ  :DALA Run error *TYPE MISMATCH® 560 EIEZ 223801 SHLD :013R Restore RGTFY

459 if not identical 561 ESES Ei PP H

R — IME sEZ99 Ot 562 E3E6 223901 SHLD :O139 Restore HOPET
= : « 563 EIE9 E1 FOF H
HAOK KKK KR KKK KOO0 KO K XX K 564 EIEA 44 MoV BeH Restore B
% ENCODE A NON-RODLEAN EXPRESSION % 565 ESER 7D MOV AL ,
KRR KKK KK KO KOKK K KO0 RAOKK K K K KOOR KKK X S&46 E3IEC 323801 STA 30138 Restore OLDOF
« 567 EIEF ER XCHG
¥ Encodes an entire expression, preceeded by its 262 E3FO C9 . RET
¥ type, into the EBUF. "TYFE MISMATCH® error occurs :50
¥ if expression is boolean. :7 X
* 571 b4
[ e r
¥ Exit: C,HL updated; B preserved. S72 EIFL END
X Ar Type. Type in TYPE.
* D: Orig. B OLDOF, RGTPT,HOFPT preserved. KRR KKK KO0KXORKOR KO K KR KKk
X Er OLDOE. KSYMEBEOL TAEBLE X
« KKK KKK KKK KKK KX KKK KKK K
ES EEXFI  FUSH H

EALFHA EZE6 ECALM ET44 ECHECK E3&9 ECLEAR E314
ECOLG ETJOR ECOLT EIOR ECONT 369 ECURS EJ0Z2
EDOT £E28F EDRAW EZ2BC EEDIT ER28 EEND E369
EENV EiFé EERR E3bé EEXFI E3R2 EFILL EZ8C

CD1BEO caLt sEO18 Update EBUF pointer
AF XRA A
FEF002 STA P Q20 Req. number type is #00

CALL  :EIC? Encode expyr : h " -
LDA 0156 Get type latest espression EGUSUR EZX6A EGOTO E36A EIMIO  EZR? EIM20 EZD4
CRI: 2 30 Boolean 7 EIMF E29F ELIST Ez22 ELOAD E3SE ENCE EZOR
a7 sDALA Then run error " TYFE ENCS E311 ENEW EZ&69 ENOIBE E3ZZE ECUT EI02
MISMATCH® EFDOKE  E3I0Z EREM 66 EREST E369 ERET EZ6?
XTHL Get old EBUF pntr ERUN E295 ESAVE E355 ESOUND EZ17 ESTEF E3I&T
MOY M, A Type into EBUF ESTOF EX&69 ETALE  EZ14 ETROF E3&69 ETRON EZ69
PO +H Mew EBUF pntr EUT E3Z69 E2E9 IMPTT EZ2F1 LIESZZ  ELFF
RET E2lE E222 LIE3I6E ETIR L3IEZ6E EZ42
¥ LIER?  EZ244 E36D LIEZ72 E376 LIES73 E37C
EREKEKKKAKREKKKKERKKKA KN LEEZ74 E398 o B399 LIEZ76 EZ9C L3ER77 E3AL
¥ ENCODE AN EXFRESSION X% LEAEZ78 EZAX EZ248 LEZERBO EZCY L3IE4Q E26F
FERERRERKARRE KKK KRR RNk K LIE401 E2EF EXR2 LEZE41  E28S L3ES4LZ2 EZ272
% L3IE47 EZD? EZ20
¥ Routine encodes an entire expression until no
¥ operator (or INOT) is found. The expression may
X begin with an unitary operator (highest priority).
*
¥ Exit: CyHL updated, B preserved.
X AyE: OLDOF: D: Entry B.
L 8 OLDOF, RGTFT, HOFFT preserved.
X Type of expr in TYFE.
% RGTOF: #00 o #1E.
*
EH LEE380  XOHG Save HL in DE
&0 ! mMav H, R Yar type in H
IAZIBOL LDA 10138 Get old priority operator
2 MOV LA in L
FUSH H Gave it on stack
LHLD 0139 Get pntr place for operator
FUSH H Save it on stack
LHLD :O13R Get pntr to RGT operand of
last operator
FLUBH H Save it on stack
XCHG
XRA A
STA s 0138 Reset old prioc operator
CALL  EEFL Encode a4 term with possible
unitary operator
KOCHE
FOF H

qEET- e e SN BN B S B A Aam Sy &b UL Oy G T AN N & e
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QO
QO3
Q04
DO
faTur=y
Q07
008
fulel]
010
011
012
01
Gl4a
Q15
0O1é
017
018
019
020

EZF1

E401
E404
E407
E409
E40H
% E40D
E40F
E410

DAT FIRMWARE

CDF&ES

TATTOL
E&LEQ
57
IABBOL
E6ED
BA

DO

ER

2 2A3601
5 ES

06O E4275
061 E426

IAEBOL
Fo
DI
R 2ATF0L
- ES
ER

CDFRETZ

X
¥
¥

JETF1I-ZESBR V1.0

Reve.l

ORG tEXF1

KKK K IOK 0K OK K HOK KK HOKS0KK KKK KOKHOKKOK R ok Kok ok kR ok ok kokok
% ENCODE A TERM WITH A POSSIBLE UNITARY OFERATOR X
KKK KK K KKK KKK KKK 0K K KK OOKKOOK KKk Ok KKk oK Kok AR OR K kR ok K

Exite

P& P& I I Je W I MW I I ;K W I I I WK MW W W M

LIETB1

LAETRE4

¥ RGTOF

£ E4R9 EE
ClihBPBEEY\ES astio com

LIETF81:

LIE3B2:

C.
Ax

CALL

First operand may be preceeded by unitary
operator +, — or INOT.
Then code byte preceeding lst operand is:

+ -~ INOT
INT: BC ED BE
FPT: 20 D X

Encodes a sequence of higher priority
operations and their operands.
Encodes all terms after OLDOF in input
which form a succession of higher priority
operators until next lower or equal
operator is found. This will be in RBTOF.
The type of this collection will be in
TYFE. .

BE corrupted. CY=0.
bits S9,6,7 new RGTOF

HL. updated.

bits S,6,7 OLDOFy D:
s E&F L Find unitary operator
in table

ORA A

JNZ 1444

Jump if found

SHLD 0139 Set pntr place for operator

CALL  E45S Encode lst operand

CALL  sELEA Find binary or unitary
operator in table

aTA Store latest pric operator

LDA Get latest prio operator

ANT Frio in bits 5,647

MY ] RGTOF in D

LDA 101358 Get old prio operator

ANT tEO Frio only

CMF D Compare both operators

RNC Ready if RGTOF <= OLDOF

» OLDOF:

XCHG

LHLD 0136

Get type latest expression

FUSH H Freserve type left operand
and RGTOP

LD 10138 Get old prio operator

FUSH PSW Freserve it

FUSH D Freserve EBUF pntr

LHLD 10139 Get pntr place for operator

FUSH H Freserve HOFFT

XCHG New EBUF pntr in HL

L.DA Q137 Get latest pric operator

8TA 10138 and store it as old one
CALL  E3F8 Encode right hand operand

until higher prio operators
XCHG

PAGE 02

Q&4
Q65
Qbb6
0&7
068
Q69
070
071
072
Q73
074
Q75
076
Q77
078
079
080
081
082
[=hd
084
085
QBé
087
[@1252]
089
00
091
Q92
Q93
094
Q95
Q96
097
098
Q99
100
101
102
103
104
105
104
107
108
109
110

111

112
113
114
115
116
117
118
119
120
121
12

1.4.\.\
124

125

E42A
E42R
E4ZE

E42F

E432
E433
E436
E437

EA438
E439
E47TH

E473E

E441

E444
E447
E448
E44E

E44E
E44F
E452

E4GS
E456

E459
E45ER
E45E
E460
E467
E466
E469
E46B
E46E
E471
E474

E477 CD

E47A

E47D
E47E
E480
E483

E486
E4B88

El
223901
El
223R01
Fl
323801
EB
Di

7R
E&IF
CDCFE7

CDS7E7

CRO4E4

223901
ESD

CDSSE4S
CD7E7

D1
CDa3E7
C3FEETR

FS
£DDZDD

FER2Z

CAYBE4
FEZ28

CABLE4
ChO2DE
DA77E4
FEZD

CROEBDA
ChCBE4
DZOBDA
CER4ES

22ES
DAA4ES

48
1600
CDRCES
C3A7E4S

I69A
CD18EOQ

FOP
SHLD
POP
SHLD
POR
B8TA
XCHG
FOP

MOV
ANT
CALL
CALL

JMP

ZEJIFLI-ZESEE V1.0

H
10139
H

1 QL3R
[Z4=1]

: 0138

tE404

¥ Unitary operator:

LEES6 SHLD 0139
FPUSH H
CALL  E455
caLl  (E797
FoF D
CAlLL  1E783
JMF : EXFE

ES

¥ ENCODE A TERM:

X

¥ Non-error exit: CyHL:

*

¥

L3IES7 FUSH  PSW
CALL  :DDD2
CFI 122
Jz tE49R
CrI : 28
Jz 1E48
CALL :DEU‘
JC 1E477
CrI : 2D
JzZ :DAOR
CALL :E4CB
INC : DAOR
JMF :E4A4

BRCDE corrupted,

DAI FIRMWARE

Rev. 1

Restore HOFFT
Restore RGTFT

Restore OLDOF

New EBUF pntr in HL
Restore type left operand
(E) and orig RGTOF (D)
Old RGTOF in A

Op.code only

Obtain type info for
binary operation

Encode binary operation
into ERBUF

Check again if prios correct

Set pntr place for operator

Encode a term
Encode unitary operator
for a term

Byte in A into EBUF
Encode sequence with prio’s

updated.
AF preserved.

Get char from line,
tab + space

neglect

ENTE

Jump if char is
Jump if char is " (7

Check if char is upper case
Then jump

Run "SYNTAX ERROR™ i "7
Encode a number

Evt run *SYNTAX ERROR”
Store type and quit

¥ If upper case character:

CAaLL
Jc

MoV
MVI
CALL
JMF

sEDZEZ

1E4A4

C.EB
D, 200
:ESRC
1 E4B87

¥ If opening bracket:

LIED? MVI
cAL.L

M, 294
:E018

Encode function
¥ ready: store type
and quit

(H3ZO)

Encode var/array reference
Buit

Load #9A in EBRUF
Update ERUF pointer
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FAGE OX

126 E48R
E48C
E48F
E492

E49H
E45C
E4%F
E4A1

E4A7
% E4n8

167 E4BER

169 E4RBD
170 E4ERE
171 E4BF
172 E4CO
1735 EA4CH
174 EACE
174 L3
176 E4C4
177 E4CH
178 E4Cé
179 E4C7
180
1831
182
183
1a4
185
186
a7

Cita=iD = /Am/w MsM}M - -

T E4AG

DATI FIRMWARE ZEIFI-IESBR V1.0

51
CDEYES
CDEODD
FERS
CZOBRDA
O
CEATES

O

CDEOES

CDh78E6

Rev. 1l

IMR c Next pos in textline
CAlLLL $sE3CY Encode expression

CALL.  :DDEO Get char from line

CrI 2 2

JINZ : DAOR TESYNTAX ERROR® if not ") °
INK [ Next pos in textline

JMF sE4R7 Ouit

LTS

¥ If opening H
LIAE&O MO
CALL - :EBB0
MV I Fy 520
JMF 1 E4/4

Store guoted text in EBUF
Type is STR
Store type and guit

¥ Rexdy:
LL3EST 8TH : 0176 Set type latest expression
b2 FOF FEW

RET

* .
AAOKAKOK R KRR KK IO R kK Kok X

¥ ENCODE *SAVEA™, "LOADA® %
FE K AR OK K K SOK KKK KO R KKk K X
%

ELODA
ESAVA Enc. array without arguments

Cadl.  sE&78
it Inta encode "SAVE/LOAD?

JHF H

¥
DATA
DATH
DATAH
DATH
DATA
DATA
DATA
DATAH
DATA
DATA
DATA
DATA
DATA
DATAH
DATA
DATA
DATA
DATA
DATA
DATA .
DATH
DATA
DATA
DATA
DATA

4
KK KK JOK K K KKK KOk Kk K K X

¥ ENCODE A& NUMEBER X

1232333323333 2¢48 88

X

¥ Encodes & INT or & FFT number.

X

¥ Entry: C : Offset of start of number.

FAGE 04

188
189
190
194
192
193
194
193
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
228
226
22
228
22
230
231
232
233
234
236&
237
238
239
240
241
242
243
244
2435
246
247
248
249

E4C8
E4C?
E4CA

E4CD
E4CF
E4D2
E4DS
E4D6&
E4D?
E4DC
E4DE

E4E1
E4EX
E4E&
E4E9
E4EC
E4EF
E4F

E4F4
E4Fs
E4F9
E4FB
EAFC
E4FD
E4FE

E4FF
ES00

ESO1
ETGOZ
EGOX
ESOS
ELO08
ESOR
ESOD
ESL10
ES11

ES12

DATI FIRMWARE

(855
ED

CDDZDD

FE23
CALZES
IAFOO2
B7
C2DCE4
IABFO2
FEOOQ
CAFFE4

3614

CD1IBEQ
CD7BES
DIFFE4
CDEODD
FEZE

CAFFE4

FE45
CAFFES4
IELO
D1

D1

37

ce

El

CS

ED
3610
CD1iBEQ
CDI&LED
JIEQO
DAFRE4
£l

c1

ce

JEJF1-3ESER V1.0

Rev. 1

X Hl.: Points to EBUF.
X
¥ On exit: In Az #00 FPTy  #10 INT:; #1i0 HEX.
L3 In EBUF: #10 FFT: #14 INT: #15 HEX.
X
¥ On exit, non-hex numbers will only be INT if reqd
¥ type or IMF type is INT, and there is no ".°' or
¥ "E” in the input string.
X
¥ Non-error exits CY=1: C,HL vwpdated, B preserved.
X A: Type-code, DE: entry RC.
X Error exit: CyY=0, BCDEHL preserved.
%
ENUM FUSH R
PUSH H
CALL :DDDZ2 Get char from line, neglect
tab + space
CF1 23
JZ 1ES13 Hex if char is “#°
L.DA : Q290 Get required number type
ORA A
INZ sE4DC Jump if reqd type is not FFT
LDA : 028F Get default number type
ENMOZ CF1 £ 00
JZ tE4FF Jump if type is not FPT
¥ If INT:
MVI Mex 14 Load #14 in EBUF
CALL :E018 Update EBUF pointer
CAlLL ::ES7R INT i into EBUF
INC P E4FF Then handle as FPT
CALL  :DDEO Get char from line
Crl : 2E
Jz 1 E4FF Try FFT if no digits before
the °.7
CFI 2145
Jz :E4FF Handle as FFT if "E°
ENMOS MY I Ay210 Type is INT
ENM1O FOF D
FOF D
STC Cy=1
RET
X If FFT:
ENMZO FOF H
FOF E
¥ Entry from ETCON:
ENM2S FUSH B ) Save pointers
FUSH H )
MV My210 lL.oad #10 in EBUF
CALL 018 Update EBUF pointer
CALL  ES96 FPT nr into ERUF
MVI Ay 200 Type is FFT
J3C tE4FR Jump if no errors
POF H
FOF E
RET Error exit (no number)

s U B G Iy a e !
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FAGE 0OS DAT FIRMWARE 3IEJF1-3ESBE V1.0 Rev.l FAGE O&
¥ If HEX: 312 ES4B
J13X ES4C
» S61S EMMZ0 MVI M, 215 Load #15 in EBUF 314 ED4D
5 CDIBEO CALL :E08 Update EBUF pointer 3135 ES4F
Q0 NOF 316 EBS2
CD84EB CALL :E88B4 Hex nr into EBUF 317 ESTS
> DR2OBRDA JNC : DAOR Run "SYNTAX ERROR™ if no 318 ESS7
digits 319 ESSA
258 ESIF CIF9E4 JMF tE4F9 Quit 320 ESSD
289 * 321 ESSF
2H0 KOk KO 3Ok OR KKK K K KOk Kk ok Kok 322 ESL2
261 ¥ ENCODE A& FUNCTION ¥ 23
262 KRKKRIRKKRR KRR KRR A KNK IR24 ESD6S
263 * 325 ES6é
264 ¥ Reads a system function (both function and 326 ESL7
265 ¥ arguments) into EBUF. Error exit if syntax or 327 ES&A
266 X type mismatch errors are found. 328 ES6R
267 % . 329 ES6E
268 ¥ Entry: HL: Foints to 1st free pos. in ERUF. IZ0 ES6F
269 X € Foints to input. ES72
270 ¥ Exit: IF founds CY=lg ES7S
271 ¥ A Type info of result. ES76
272 X C,HL updated: BDE corrupted. ES77
E7E * If not found: CY=0: 35 ESTY
274 X Ar  End of table count. ES76
275 X B:  Start of name in input.
276 ¥ C: Foints beyond.
277 % DE: Foints to O T/L byte at table end.
278 X Hi: FPointe to EBUF.
279 *
280 EH22 ES EFUN FUSH H
281 EJ2X 37 ’ 87TC Set “include type letter”
282 ESZ4 CDFDES CALL  :=E6&6FD Find variable name in input,
283 allow ', 4. 6. ES7R
284 EB27 21E6LF L.X1 Hy s DFES Addr table BASIC functions 34&
2835 ESZA CDSACA CALL 1 CASA Fird function in table 347 ESTE
Iy FaE Get serialnr of entry in 48 ESBO0
table in A 349 ES83
XCHG 350 ES84
POF  H ' 351 ES8S
JNC tESTA Abort if not found (CY=0) I52 ES88
353 EG8R
¥ If found in table: 354 EE8C
355 ES8D
% BARO MV My 5 20 Load fn.code (#20) in ERUF A5G
CDIBED CALL  sEO18 Update ERUF pointer 35
77 MOV My A Load how manyth function 58
in EBUF 359
CDIBED ChALL  sEOL8 Update ERUF pointer - 360
1A LbAXx D Get T/L byte of function 3b1 ESGO
13 INX D 362 ES93
F5 FUSH F5W Freserve it 363
E&OF ANT s OF Le ngth only &4
CHT7HES Jz 1EST76 Jump if no arguments reqd 265
er-r-)
¥ I+ arguments required: 367
368
FS FUSH FPSW Freserve length fuction 349
% CD67ES® CALL  :(E867 Check if next char is ° (7, 370
28 DATA 28 run T8YNTAX ERROR® if not 371
ER LIE72 XCHG ‘ : 372
7E MOV A.M Get T/L byte
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23
EE
FE3O
CERCES
CAGLSED
FE20
CCALER
CALTEDS
FEL1Q
CC6DED
C476EZ

F1

3D
CA72ES
F5
CDh&7ES
20
CIH49ES
CD67ER
29

F1
E&ZEO
37

ca

CDD2DD

FER2
CRE3ES
8]

AF
CD24C0
CZ28DEST
E7

&0
CIAZES

CDZACO
CEAZED

JEJFLI-3ESGERE V1.0 Rev.l
INX H
XCHG
CrRI : 30 Boolean type 7
Cz t ESRC Then encode var/array ref.
JZ $EG6S and jump
Crl 20 8TR type 7
Cz :E3AL Then encode STR expr
Jz tES6D and jump
CF1 £10 INT type 7
cz $E36D Then encode INT expr
CNZ 1E376 Else: encode FPT expr
%
LIET7E FQF F8W Get length function
DCR A Check if all arguments done
Jz tEB72 Jump if ready
FUSH  FSW Freserve T/L function
CAaLLl. :EB&7 Check if next char is *,7
DATA  :2C run TSYNTAX ERROR® if not
JMF 1ES49 Encode next argument
LZE74 CALL EB&7 Check if next char is ")°",
DATA 129 rurt TBYNTAX ERRORT if not
LIE7S FOF FSW Get T/L function
ANT : 30 Type only
STC Cys=1
LIEET & RET
¥
E22 2208832222003 333333 3]
¥ INT NUMBER INTO ERUF X
FORKE KRR KRR KRR KRRk kKK
X
¥ Entry: € ¢ Foints to input.
X HL: FPoints to EBUF.
*
EINT Catk. :DDD2 Get char from line, neglect
tab + space
CFI 12D
JNZ tEDBS Jump if char is not "-°
INR - C
xRA A Else: clear sign bit
~-SE78 Chatl  :Co2 Input INT number to MACC
JNZ : ES8D Jump if nir owas = Q
RST 4 Change sign MACC
DATA 60
LIE79 JHF s ESAR Move MACC into EBUF
3

(S22 3222232202333
¥ HEX NUMBER INTO EBUF X
AOK KK KK KKK KKK Kk K KKK KOk K KK

X

L EZEBO CAaLL  :COR2A Input HEX number to MACC
JMF 1ESAS Move MACC into ERUF

X

(22228223233 323 833822283

¥ FFT NUMBER INTQO EBUF X

1232233233333 2083333892233

X

¥ Entry: € @ Foints to input.

* HL: Foints to EBUF.

¥ Non-—error exit: CyY=1:

X CyHL updated. B preserved, A corrupted.
X DE: Location of number in EBRUF.

*

Error exit: CY=03
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274 ' X BEDEHL preserved, A corrupted, C updated. o002 ORG :ESREC
575 * 0O% "
E76 EG946 CDDRRDD EFFT CaALL :DDD2 Get char from line, neglect 004 ¥
377 tab + space 005 ¥
378 ENS9 FEZD CF1 12D 008 FOKK KKK K AR K KKK K KKK KKK KKK KKK KRR KKK KKK
E7% ES9R C2A0ES JNZ :tESAQ Jump if char is not -7 : 007 % ENCODE VARIABLE OR ARRAY REFERENCE %
380 EH9E OO INR  C© 008 FHO0KOOK KKK R A KO RAOK KKK KKK KKK KKK KKK
AF XRA A Else: clear sign bit 009 X
CD79ER LIEBZ  CALL :EB79 FET nr into MACC, evt 010 X L3IEBS: Reference to a variable or an array with
change sign 011 X arguments.
012 ¥ LIEB&4: Reference to an array without arguments.
¥ Entry for HEX/INT numbers: o1 X
014 ¥ Entry: D : Code: 00: Reference to a value (array
L DERRBRES LEERD JNC : ESER Abort if there are no digits a1s ¥ with arguments ar variable).
=88 Cs FUSH R 016 % FF: Array name without arguments.
389 B 54 MOV DyH 0ld EBUF pntr in DE 017 * C : Next position in input.
290 ESAB 5D MOV E.L 018 * HL: ist free position in EBUF.
291 ESA? CDIBEO CALL :EO0LI8 ) Update EBUF pointer - 19 % Enxit: C,HL updated, AF preserved.
A92 ESAC CDIBED CALL tE0LIB ) to after new input 20 % DE: Dffset to symbol table (to T/L byte).
393 ESAF CDIBEQ CALL  :EOQO1B ) 021 % E : T/L byte of name.
94 ESEZ ODIGEOC CALL :E018 ) fa e X
393 EUBS EBR XCHG 023 ESBC 1600 LIEBSS MVI D, 00
397 ESR7 OF DATA s OF 025 ESEE DS FUSH D
98 ESR8 ER XCHG ‘ 026 ESCO CDD2DD - CALL :DDD2 Get ist char from line,
99 EUBY C1 FOF E 027 neglect tab + space
400 ESRA 37 sTC Cye=1 028 ESCI CDOZDE cALL  :DEOZ Check if char is upper case
401 ESEE €7 JE84  RET 029 ESCO D2ORDA JNC  :DAOR Run *SYNTAX ERROR® if not
402 ¥ O30 ESCY ES FUSH H
403 X 031 ESCA FS FUSH FSW Save 1st char
404 X Q32
405 ESBC END . O3F ¥ Check if name is & BASIC command:
O34
FH KKK KORK KKK AOK KKK R KKK 035 ESCE 1E0Z2 MVI . E,:02 Nr of info bytes -1
¥ 8 YMEOL TABLEKX O0%46 ESCD 21BFCR X1 H, : CBEBF Addr command table
HOKKOREKOK KK OO0 K KORK R KRR KK 037 ESDC CD34CA CALL  :CAZ4 Find instr in table. On
038 exit, HL points to string
EFPT ES96 EFLUN ESR22 EINT ES7R ELODA  E4A%9 039 or after it if not found
E4DC  ENMOS  E4F9  ENMLIO E4FE  ENMRO  E4FF 040 ESDT 7E MOV ALM y
ESOL ENM30  ETG1Z ENUM E4CB8  ESAVA  E4AT 041 ESDA E6TF ANT 2 3F ) Check if end table reached
E3F1 LIESB2 E3F8 ZEI8I EEFE LLIEZ84 E404 . 0472 ESDE FEZS CEl 25 )
E444  L3IES7 EASS  L3IESS E477  L3IES9  E486 043 ESDB CROEDA JNZ  :DAOE Run " BYNTAX ERROR® if name
E49R LEESL  E464 L3IEGZ E4RA7 L3E72 ES49 G044 is a command
ESes  LIE74 ES72  LIE7S ES76  L3IE76  ESVA 045 ESDE E7 oRa A
ES8S L3E79 ES8D LIEBO  ESY0 LIESZ ESAO 044
ETASZ LIES4 ESBE 047 X Check if name is a BASIC function:
048
049 ESDC CDFDES CALL :E6FD Find var.name in input
050 ESDF 21E6CF LXI H, : CFE6 Addr function table
051 ESE2 CDSACA CALL :CASAH Find function in table
052 ESEDS DAOBDA Je s DAOR Run "SYNTAX ERROR® if name
053 is a function
054
055 ¥ Check type marker in input:
056
057 ESE8 0C INR [ Foints to next char in input
058 ESES 1EOZ MVI E 02 2 bytes in symtab for STR
059 ESER 2620 MVI H, 220 String type byte
0460 ESED FE24 CFI 124
061 ESEF CAQEES Jaz sE60E Jump if STR ("¢7)
Q62 EGFZ 1EQ4 AV E,: 04 4 byte in symtab for INT/FFT
063 ESF4 2610 MVI Hez 10 INT type byte

€lihPDI= WA\/ MSMHW - - - - - - - - - - - - - - - - -


http://www.fastio.com/
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064 ETGF6 FEZS CFI 225 126 Eb4A Fo40 ORI 140 Set bit & (array)
065 ESF8 CAOEES Jz tEALQOE Jump if INT (%™ 127 E&4C 77 MOV My A Hibyte offset in EBUF
Obb6 ESFR 2600 MVI Hy 2 00 FFT type byte 128 E64D 23 INX H
067 ESFD FE21 cFl p 21 129 E64E 73 MOV M.E LLobyte offset in EBUF
068 ESFF CAOEES JZ s E&OE Jump if FFT (" !7) 130 Eb4F 23 INX H
06 131 E&650 EL FOF H
Q70 ¥ If no type marker given: 132 E6SL F1 FPOF PSW
071 133 E632 C9 RET
P EAHOZ K1 FOP FEW Get 1st byte var.name 134 X
L E6OF 213402 LXI L 20234 Baseaddr IMPTAR 138 ¥ ENCODE ARRAY ARGUMENTS:
E&06 CDIODE CALL  :DEZO0 Calc offset addr in HL 136 X
E&HOT 66 MoV H,M Get type marker in H 137 ¥ An arguments list is encoded into ERBUF.
E&60A OD DCR C 138 ¥ Formats
E6OR CIOFES JME s EHOF 139 X nr of arg / type of arg / code for expr/
140 * < type of arg / code for expr .
¥ Handle type marker: 141 *
: ' 142 ¥ Entry: D : T/L byte of variable name.
E&LOE F1 LTER7 FOF FauW Get 1st byte of name 143 * C + Points to " (7 of argument list for
E&LOF 70 LEEES MOV ALH type in A 144 3 array in input.
E&10O B2 OrRA D OR type (high nibble) with 145 X HL: ist free position EBUF.
length (low nibble) 1464 ¥ Exit: D : "Subscripted’ flag.
S E6ll 57 MOV DA T/L on name in D 147 * E 3 Nr of bytes in symtab (0.
E612 EX FOF H 148 X C.HL updated. B preserved. A=D.
E61E F1 FOF [ag=17] Get code QO/FF in A 149 X
E&Ld ED FUSH H 1850 E6ST 1EQO EVREO MVI E,:0Q0 Farameter count
E&41S CDIBEO CALL  :EOIR ) Update EBUF pointer 1851 E&6SS ES FUSH  H
E618 CDI8EO CAaLL  :EOIR ) 2 positions 52 E6S6 CDIBEO ALl  :E0I8 Update EBRUF pointer
E&LR EB7 OFA A Flags on code 153 E6ES 10 EVRES INR E Farameter count +1
E&IC CAZGES JZ 1 E&R2E Jump if value 154 E6TA OC INR c Skip *C° o 7,7
155 E6SRE DO FUSH D
X If name: 156 E6BC CDRIES CALL  :E3R2 Encode non-boolean expr
15 preceeded by its type
E&LIF 7A MoV AD Get T/L byte of name 138 E&EF DI FOF D
E&20 F&40 ORI 2 40 Set bit 6 (array) 159 E660 CDDZEDD CALL.  :DbDDZ Get char from line, neglect
E&6R22 G7 MoV DA Freserve it 160 tab + space
E6ZE CAREES JMF tEARE 161 Eb&63E FEZC CFI 220
162 E&6T CASIES JZ 1 E6ET Get next parameter if it
¥ I+ value: 1463 ig ", "
164 E668 FEZ9 CF1 1 29
E&Z&6 CDEODD ILEERY CALL :DDEQ Get char from line 165 E&6A C20BDA JINZ : DAOH Run "SYNTAX ERROR™ if
E6Z? FEZ28 [ L 28 TR . 166 ’ not ) ’
E&ZR CCSIES 4 s EAEE Thern encode arguments 167 EbLD OC INR [ Skip )7
£ 168 E66E ET XTHL Get old EBUF pntr
L3E0 XTHL 169 E&LF 73 MOV My E Farameter count into EBUF
FUSH H CAT70 E6TO EL FOF H )
MO A Get T/L byte on name 171 E671 LEO2 MVI E,s02 2 bytes space in symtab
ANT s Type only 172 E&73 7A MOV A,D
STA H Set type latest edpression 173 EL74 Fb40 ORI =40 Set type is array
FUSH D Freserve T/L name 174 E676 T7 MOy D.A Set flag “subscripted”’
catl  CAS7 Find variable in symtab 175 E&77 C9 RET
FOF D Get T/L name 174 ¥
CNC :E&7D Insert variable in symtab 177 KKK KR KRR KRR KKK KKKk K
if it is a new one ) 178 * ENCODE AN ARRAY NAME X
MoV B,D T/L name in B 179 ROK KK KKK KKK KOk K K kKK K K Kok KK
E&3F ER XCHG Var.addr in symtab in DE 180 * ‘
E&40 20A102 LHLD 0201 Get startaddr symtab 181 E&78 16FF EARRN MVI D, s FF Code for name only
E6473 ER XCHG in DEj var.addr in HL 182 E67A C3BEES JMF tESRE Encode array name
E&44 CD1ADE caLL  :DE1A Calec offset from begin 183 *
symtab in HL is4 AR KKK KK K K K K K K K Ok K K KK 0K K 0K 30K 0K kKoK kK KOk K ROk
E&47 ER XCHG Offset in DE 183 ¥ INSERT A NEW VARIABLE IN SYMEOL TARLE X
E648 E1 FOF H Retrieve EBRUF pntr 186 (3223233333333 33232322323 8033388 2328333238
5 E449 7A MOV A, D Hibyte offset in A 187 .3
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¥ The variable name is inserted in the symbol table 250 E6RI 1E02 MVI W 302 Tert must end with CR
¥ and the value is cleared. 251 Into common end
% 252 ¥
¥ Entry: See CABB. 283 (2223383332238 233233323233333383223%:
¥ Exit: HL: FPoints to 2nd T/L byte of entry. 254 % COMMON END TEXT ENCODING ROUTINES X%
X AF corrupted, BLODE preserved. 235 AOK KK KK K K 3K K K 3K 3K K OK 3K K KKK K 3KOK K oK K KOK KOK KK KK K K K
¥ 256 k3
CDRECA EVARI CALL  :CARB Insert var.name in symtab 237 ¥ Entry: C : Points to 1st actual character to be
ES FUSH H 258 * stored.
@ INX H HL pnts after 2nd T/L byte 259 X HL: Foints to place for length byte in EBUF
of entry 260 X E : Handling switchs
o 7n MOV A.D Get T/L of name 261 k3 ¥ 13 (but <#80): Text must end with CR
L E640 ANT 140 262 X = 1: Text will end with "," (°," is no
3 CEPEES INZ tE&FS Jump if array type 263 X inserted into EBRUF).
264 X <= 03 Text will end at """ (""" is not
¥ If number 265 ¥ inserted into the EBUF).
. 266 ¥ Exit: C @ Foints beyond text in input.
205 E6B8 7 MOV Get T/L of name 267 X Hi.: Foints beyond stored text in EBUF.
206 E687 ANT 268 X D : Length of stored text.
207 E68R FEZO CFI 2569 X A @ Character which marks end of text.
208 E68D CAYSEA Jz Jump if string type 270 * B preserved, E corrupted.
209 E&90 CDIECE caLL Clear value in symtab 271 LS
210 E&IZ EL FOF 272 E6BS ES LIEDT FUSH H
911 E694 09 RET 273 E6RS CDIBEO CALL  :EO018 Update EBUF pointer
212 274 E6RB? 1600 MVI D, 200 Set length is ©
mys % I string/array types: 275 ELEE CDEODD LIEIOO  CALL  :DDEOQ Get char from line
o 276 EHGBE FEOD CFI : 0D
EVIIO MVl L300 ) Clear pointer in symbtab 277 ELCO CADEES J2 :E&DE Jump if char is "CR°
INX H ) 278 E6LS FERC CFI 22
MVI M, 5 OO0 ) 279 E&LCS CAETZES JZ ELES Jump if char is *,*
FOP H 280 E6CH8 QC LIELOL INR c
RET 3 CFI 222 -
% JINZ tE&DE Jump if char is not " "°
KKK KK K OKAOKOKOK KRR ook SRR ook ook DCR E .
¥ STORE QUOTED TEXT IN ERUF % FADFES JIM tE6DF If done: store length in
Fk KK KK KKK KOk KKK K KK ok K KOk KOOk OK KK EBUF, qguit
* ¢ INR E
E&LHPC 3618 LIEY6 MVI M, 218 Code for guoted string (#18)
into EBUF ¥ Character into EBUF:
E&LFE CDIBEO CALL  EQI8 Update ERUF pointer
EAAL LEFF MY I E,sFF Text must end with 7 E&DE 77 LIEL1OZ MOV M. A Load char in EBUF
E6AT CIBSES IMP iEGES Into common end E&DA CDI8ED CALL  :E018 Update EBUF pointer
X E&6D7 14 INR D
B KKK KKK KK ORI KK KKK K K KO K HORKOK K K E6D8 C3BBES JMF tEGBR Get next char
¥ STORE UNSUOTED STRING IN ERUF X
FH KK AR R KK OO KKKk ¥ I "CR™:
*
Eaps 1EOL JZER7 O MVI E,.s01 Text must end with *,° EGDR 1D L3E1OZ DOCR - E
MVI Me21? Code for unguoted string E6DC FAOBDA M :DAOE . If E »= #B0: Run ~SYNTAX
($#12) into ERUF ERROR®
E 606 CALLL.  :EO018 Update EBUF pointer E4DF E3 L3IE104  XTHL
E&AD JMF 1 E6BS Into common end EGEQ 72 MoV M,D Length in EBUF entry
* 02 E6EL EL FOF H
KKK KR KKK KKK KR KRR K E6EZ C7? RET
¥ STORE TEXT INTO EBUF X
KRR KRR K KRR R KKK Kk KKk K ¥ If 7.7
k3
¥ Text in DATA, REM and °“¥%%° statements is moved 307 E6EZ 1D 3E105  DCR E
% into the EBUF. 308 E6E4 CADFES Jz 1 E&DF If E=0r Store length in
¥ 309 ERBUF, quit
E&RO CDDEDD LZE®8  CALL  :DDDZ2 Get char from line, neglect 310 ELE7 CIABES JMF : EBAR incr E, get next char
tab + space 311 *

MES,- M M N GIN N 20 AN S o 2 A BN B aE A A I ar =
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FAGE 06&

E6EA ED
E6ER 2U191CF
EGEE 1EOQO
E&6FO CDZF4CA
E&6FE 7E
E&F4 EL
E&FE 9

344 E6F6 ES
FAT E&FT7 21D8BCF
346 ELFA CEEEES

E49
350 E&FD

DAI FIRMWARE 3JIESRC-3E6GFC V1.0

Rev.1

KKK KK KK KKK K K K K R ROk K K K K K K K KK K OKKOKIOK KOk Rk ok K
¥ FIND RINARY OR UNITARY OFPERATOR IN TABLE X
TS 23 43323223333 3323 2233333382321
'S

¥ Entry/enit: See H#3ELF6.

k$
L3E106  FUSH H
LX1 H, s CF21 Startaddr table
LEELIO7 MV E,.300
CALL CAZ4 Find instr in table
MOV AWM Get code from table
FOF H
RET

*

1223233223323 ¢23333223002222292¢884 21

¥ FIND AN UNITARY OFERATOR IN TABLE %
(3233823303333 330333332320¢8322332222% 1

¥

¥ Routine looks for a init. string beginning at
¥ C in table.

¥

¥ Entry: C 3 Points to input.

KERKKRKRKEREKAKEKREKKE KA KRR K

¥ 85 Y MEOL T A

(222222334820 02322 223328 838

EARRN  E&78 EVARI
EVREO  E6E3 EVREE
& E&6D3 LIELOX

E&EA
E&LOE
E&SC

ChibPDF - www.fastio.com

¥ Exits CY=0: Not found:
k3 ¢y Points to lst valid character
X aftter entry address.
LS A s Contains code info O.
X DE = O, BRHL preserved.
* CY=1: Found:
X C ¢ Foints bevond string found.
* A 5 Code byte from table.
* DE = O, BHL preserved.
X
LIELIO8  FUSH H
LXI H, s CFDY Startaddr table
JMF s E6GEE Into previous routine
¥
*
END
B L E X
E&67D EVIIO E&695 EVRIO  ESBE
E&DT L3IE100 ELRR LEELIOL E&CS
E&DE LIEE104 E6DF LEELIOS E6ED
E&EE LIE108 E&6F6 LIEBS  ESRC
E&0F LEERY ELZéE LEEFO  E&ZE
E&Bh LL3EFE  ESRO LIEFY  E6RS

FAGE O1

Q02
OO3
Q04
QOS
Q06
007
008
Q09
10
011
012
O13
014
015
016
Q17
018
019
020
Q2

022
Q23
024
Q25
Q26
Q27
028

DAI FIRMWARE

Fo

L 41

1600
14

Y 0OC

7H
FEOF
DAOAET
15
CHEODD
ChOIDE
DAOLET

Z CDEODD

SF
F1

FE2E
CAZTET
FEZ1
CAZTET
FE24
co

oc

14

Co

*
X

¥

ORG

JEGFD-3EBE8 V1.0 Rev.l

tE&FD

KK R KKK KK KK KK HOK RO KKk K KKk Rk kR K
¥ FIND VARIABLE NAME IN INFUT X
(3222228333233 0333832332323 2233224

X
¥ Checks if 1st character is a upper case one.
¥ Reads the input (starting with character after
¥ £y till it finds & non—alphanumeric character
¥ (number or upper case). n a carry CALL, it alsco
¥ accepts %L, ! or % at the end. Blanks are not
¥ ignored and not accepted.
*
¥ Entry: C 3 Input positicon.
¥ Exits B s Entry C.
X C : Points to lst character not acocepted.
* D : Count of lst character not accepted.
X (lat character read has count 1.
* A,E: Ist non—alphanumeric character read.
¥ HL preserved, F corrupted.
*
RDID FUSH FEW Freserve CY-flag
Moy B, C
MV D, 200 Init count
L3IELIO  INR D Count +1
INR [ Line pos +1
MOV A,D Count in A
CFI s OF Max 14 char for a name
Je sETOR .
DER D Skip last char if > 14
LZE111  CALL  :DDEO Get char from line
CALL  :DEO9 Check if nr or upper case
Je sE701 Get next char if O.hK.
Chlll.  :DDEO Get lst non-alphanum. char
from line
M E.hA Store it in E
FOF FEW Get CY-flag back
PO Ay Get char back in A
RNC Abort i+ non—carry CALL
¥ On carry CALL only: accept !.%A,.%:
CrI
JZ Jump if char is “%°
Crx
JZ Jump if char is "7
CrI . ,
RNZ Abart if char is not “%7
LEELLIZ  INR C Update line pos
INR D tUpdate count
RET
L3
AR ACKOKOK K K K K K KKk Rk Kok
¥ GET LINE NUMBER X
AR OK KKK KOk K KOE KK K
*
X Exit: C,HL: Updated.
LS B preserved, AFDE corrupted.
X TEYNTAX ERROR™ i no linernr Qiven.
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FAGE 02

0b4 E7“A CDZIET

QLT
Qbé
0hL7
uéB

g2
OR3
g4
085
O8éb
g7
0ag
oRe

CDDZEDD

CDEALCO
Do

QFQ E74L CASLIEY
O?1 E744 5A
Q32 E745% Tl
Q9% EV46 72
0%4 E747 CDIBEO
QOG5 E74A 73
096 E74R CDI8EO
097 E74E (1
QP8 E74F 37
0P ETEO C9

100
101
102

10X E7S
104 E7S2

105 E734 (2

106
107
10
109
110
111

13

IFEDY

i
7R
ER

ER

GSE CD70OE7

28 E761 OF

(%WLJPI)*

m,,ﬂ--_--------------
C

DAT FIRMWARE

ELN

*

CalL
JNC

RET

FELFD-3E838 V1.0

tE731
: DAOR

Rev. 1

Read linenr
Run " SYNTAX

number given

133223322332 032233332223233288%
¥ READ LINE NUMBER IMTO EBUF X
1322332822332 33333333 8283233331

¥
Exite

I} P M W ¥ K

L3IEL14

¥ Ervor

LEEL1S

%

CY=032

CY=1:
CoHL:z

B preserved,

CALL

CoLL
RNG
FUSH
RST
DATA
ORA
JINZ
ORA
ORA
Jz
MEY
MY
MOy
caLL
MOy
CALL
FOF
aTC
RET

exits
FOF

MYy I
T

No linenumber given.
linenumber is O or >
0. K.

Updated.

:DDD2

: COR24

B
L3135

1 DYFS

. Run error

AFDE corrupted.

Get char from line,

tab + space

Input INT number

Ahort if no

into ERUF
ERROR™ if no

Error exit if
#FFFF.

to MACC
linenr given

Copy MACC into reg ARCD

Error exit i

£ BFFFF

Error exit if nr = O

J Linenr in
3

DE

Hibyte linenr into ERUF

Update ERUF

poainter

Lobyte linenr into EBUF

Update ERUF

Cy=1 (0.K.?

RANGE "

painter

THUMEBER QUT OF

(2222288823233 5322222333233 333 331

¥ ENCODE BINARY

ODFERATION INTO EBUF X

FCKCK KRR ORKOK B KOKKOKR R OR KRR KRR KKKk Rk X

E3

Entry:

A e

FUSH
MOV

XCHE
LHLD

XCHE
CALL

RRC

Result of
Trot »isipin

Fol
AE

:Q13ER

sE770

IE7CF:

compute type / opcode.
Table code byte.
lst free location EBUF.

Get conversi

Get addr last operator in

ERUF
in DE

on code byte

Add conversion byte for

2nd operand

neglect

PAGE OF

126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

142
143
144
145
14646
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

162
163
164
165
166
167
1468
169
170
171

172
173
174
175
176
177
178
179
180
181

182
183
184
185
186
187

E762
E763
E764

E767
E768

E76E
E76C
E76F

E770
E771
E77Z
E77&
E777
E779
E770
E77E
E781
782

E78%
E784
E78%
E786
E787
E7gg
E789
E78C
E78D
E78E
E771
E792
E793
E794
E795
E796&6

DAI FIRMWARE 3E&FD-3EB858 V1.0 Rev.l

QF
EBR
ZAZF01L

ER
CD70E7

F1l
chasze”7
co

Fs
E6OT
CABLEY

FERF
DA7EET7
JERF
CDB3IE7
F1i

g

CS
2

4R
03
FS
D5
CDh18EQ
£S5
2R
CD4FDE

¥

RRC
XCHG
LHLD

XCHG
cAaL.L

FOF
CALL
RET

20139

sE770

FSW
tE783

Get addr in EBUF for next
operator

Add conversion byte for

1st operand

Restore compute/opcode in A
Insert it into EBUF

KRR KRR KA KK KKK KR KK KKK KKK KKK KK KKK KK Ak KK K X
¥ ADD INT/FPT CONVERSION BYTE TO EXFRESSION X
HHOKK KA KKK OORK K KO K KKK KKK R KKK KKK KKK KO K KKK KKK

X

¥ Entry:
X

*

*
L3ELLT7

L3EIRB
L3EL119

*

A e

FUSH
ANT
3z
RAR
MVI
JC
MV
CALL
POF
RET

Conversion byte:

#0O1z:
#O2:

FSW
1 O3
tE781

A, 9F
tE77E
fy e BF
tE783
FSW

Convert FFT to INT.
Convert INT to FFT.

Conversion only

Jump if no conversion reqgd
Cy=1 if FPT to INT
Conv.byte FFT to INT

Conv.byte INT to FFT
Insert conv.byte into EBUF

AR KKK K KKK 0K K OK KKK K0k K K K KOk K K
¥ INSERT BYTE INTO ERUF X
(S22 222223283333 232 83 2%3

%

Entrys

X
X
*
b
3
X
kS
x
*
L&

A3
DE:
Ht.z
HL.=

Data is moved 1 byte to create space for byte
to be inserted.

Byte to be inserted.
Startaddress souwrce banbk.
Endaddress source bank +1.

HL + 1.

ABCDE preserved.

FUSH
MOV
MOV
INX
FUSH
FUSH
caLL
FUSH
DCX
CALL
FOP
FOP
FOF
STAX
FOF
RET

B
E,D
C.E
B

m
w
=

2T
) P
u o©

MO VO LT =TT O
g

) Btart sowce in RC
) .
Destination 1 byte higher

Update EBUF pointer

Move EBUF contents 1 bvte

Store byte into EBUF

Fi
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FAGE 04 DAl FIRMWARE ZE&FD-3ES58 V1.0 Rev.l PAGE 05 DAl FIRMWARE 3IE&FD-3ES858 V1.0 Rev.l
189 KK KK KK K KKK K OOK KKK IOOR KK RORR K KOk kR kR Kk KK 280 ¥ type.
189 ¥ ENCODE AN UNITARY OFERATOR FOR A TERM X 251 %X Type of result is stored in TYFE.
[$233832332233333533333233333223333282 ¢33 Qe %
L§ _ 253 % Exit: E : Type code from table.
X Entry: A : Code according to table CFD8. ' =4 3 A : Code for EBUF: 1oty MMMy
¥ Exit: BCHL preserved. DE corrupted. 255 X bits S,6: type of compute required:
X A 1 Code byte: 258 X O *» FFPT
* + - INOT 257 * 1 2 INT
% INT BC RD BE 258 * 2 & STR
% FPT FC D X 259 X 3 3 Boolean
* 260 * bits O-4: Opcode.
E797 F3 LIELIZ1 PUSBH  F8W 261 X BCDHL preserved.
E798 213601 LXI PR SR Rat2) Addr type last expression 2462 *
E798R E61F ANI :IF Oprode only 263 E7CF ES L3IELZ2S FUSH H
E79D FEOO CFI : OO 4R 264 E7DO DS FUSH D
E79F 161C MVI 210 265 E7D1 E6LF ANT t1F Opcode only
E7A1 CABARET JZ tE7RA Then Jjump 266 E7DI F3 FUSH FSW
= E7A4 FEOIL CrI 101 Peer 267 E7D4 CDIFES CALL  :EBIF Bet D according to opcode
E7A&6 161D MYI D,:1D 268 E7D7 IA3601 L.DA 0136 Get type latest expression
E7A8 CABRET Y4 sE7RA Then jump 269 E7DA EER CMP E Compare both types
E7AR FELE CFI 1 1E INGTE T 270 EVDR CROYES® INZ : EBQOF Jump if not identical
E7AD CZORDA JRZ : DAOR Run TSYNTAX ERROR® if not 271 E7DE 07 RLC }
272 E7DF Q7 RL.C } Type code from TYPE in
¥ If TINOT: 273 ETED 07 RL.C ) lonibble
274 E7VE1 Q7 RL.C )
S E7RO TE MOV AL Get type last expression 275 E7ER E603 ANT 1 OF Only lower 2 bits
E7R1 FEL1O [ 10 Must be INT 276 ETE4 &6F MOV LA in L
5 E7BR3 CE1ADA JINZ sDALA Run error “TYFE MISMATCH® 277 ETES 7A LEIELZ26 MOV ALD Get opcode group (0-5)
it not 278 E7EL 87 ADD A %2
E7RB& TEBE MVI i, 8 BE Cade "INOT® in A 279 EVET 57 MOV D.A in D
E7RE E1 LIE1Z22  FOF H 280 E7ES 87 ADD A %4
E7VRT (9 RET 281 E7E9 82 ADD D k& (Find group in table)
282 E7EA 8G ADD L Find pos in grouptable
¥ If "+7 o T 283 EVER 2135ES8 LXI Hys Startaddr result table
? 284 E7EE CDIODE CALL  :DEZO Find addr resultcode in
% E7BA TE LEELRZS MOV AL Get type last expression 285 table
224 E7BE FELO CFI 10 286 E7F1 7E MoV AM Get resultcode
225 E7RD 1EAO MVI B, A0 287 E7FR2 3C INR A Check if code is FF
»eéd E7BF CACAET JZ ET7CA Jump i INT 2688 E7FZ CALADA JZ 1DALA Then run error "TYFE
227 E7C2 7E MOV Aa.M Get type last expression 289 MISMATOH®
228 E7CE FEOOQ [ gle . : 290 E7F6 3AD DCR A
29 E7CS 1E80 MVl . 280 291 E7F7 E&30 ANT t 30 Get type of result only
23() E7C7 C21ADA JIMZ :DALA Fun error "TYFE MISMATCH® 293 E7FS 3R23Z601 8TH 1 O13%6 Store type latest expression
< if not FFT 293 E7FC Di FOF D Get code for binary .
E7CA TH LIELR24 MOV A D ) Set up code in A 294 operation in D
E7CR KX ORA E ) 295 E7FD SE MOY E.M ) Bet resultcode from table
E7CL C3EBE7 JMF s E7RE 296 E7FE 7E MOV A, M y in E and in A
3 3 297 E7FF 1F RAR :
FE323323323888233333323323323333 3232332833823 298 ES00 Eb660 - ANT 560 Reqd computing in bits 3.6
¥ DBETAIN TYPE INFO FOR BINARY OFERATION X 299 EBOZ B2 ORA D Add opcode in bits 0-4
* 2383213333233 3333333332323 3333332332333 I00 EBO3I F6BO ORI : 80 Set bit 7
* 301 EBOS EL FOF H
* Entry: A : Code for binary operation (lower O I02 EBOL T4 MOV D.H Restore D
X bits). TOZ EBOT7 EL FOF H
kS E : Type lst operand. I04 EBOB C9 RET
* TYFE: Type 2nd operand. 203
* 306 * If both types not identical:
% Routine compares both types. If different, one 207
¥ must be INT and the other FFT, else type mismatch 308 EBOY ZEO4 L3IEL127 MVI L,:04
¥ error. 309 ESOR FEOO Cr1 100 TYPE is FFT 7
¥ Type conversion and operation type are obtained Z10 ESOD CALLER J7 1E81s6 Then jump
¥ from table on ZEB8I5. Type mismatch if illegal 311 EB1O 2C INR L
ChibPDF - www fastio.com
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FAGE Dé6

Rl 210 TYFE is INT 7 . 374 EB3% 08 DATA :08
JINZ +DAlA Fur error *TYPE MISMATCH? A75 EB83f8 02 DATA 02
if not 376 *
LEELZ8  ADD E Add other type 377 EB3IE 00 DATA :00 Group D=1:
CFRI : 10 Result must be #10 Z78 ES83IC S50 DATA 50 ~a/a ¥
CELADA JINZ 1 DALA Furn error " TYPE MISMATCH® %79 EQ3D FF DATA :FF
i+ not 380 EBZE FF DATA :FF
IESE7 JHE s EVES Calc conversion xE1 ES3IF 08 DATA 108
* 382 EB40 02 DATA :02
¥ SET D DEFENDING DN OFCODE BINARY OFERATOR: et *
* 384 E841 00 DATA 00 Group D=2:
¥ Entry: & 1 Opcode binary operator (table #CF91). BT ER4LZ OA DATA :0A -
* r ARCEHL preserved. 386 EB43 FF DATA :FF
¥ ' 387 EB44 FF DATA :FF
LEELRS MVI D, 00 Da=() 388 EB4T 08 DATA :08
(W 301 389 EB44 02 DATA 302
RC Ready if opcode is O () . I90 X
INR D De=1 391 EB47 55 DATA 55 Group D=3:
Crl 3 04 392 EB4G 50 DATA 50 IAND, I0R, IXOR, MOD, SHL., SHR
RC Ready if opcode is 1,2 or 293 EB49 FF DATA :FF :
) KA 3 394 EB4A FF DATA :FF
1602 MVT D02 D=2 395 EB4R 51 DATA  :31
8 RZ Ready if opoode is 4 () 3946 EBS4D 54 DATA :54
14 INR I D ; %
[ 1o 10 E84D DATA
[Rins Ready if opcode is O-F b EQ4E DATH o
(o TAND, IXOR, SHL , SHR, MOD) 400 EB4F DATA
INK D 401 E8D0 DATA
[N 118 402 EBS1 I DATA
R 10-17 403 EBTR X DATA
P 404 *
INR 4] 405 E8353 FF DATA FF - Broup D=3:
RET I+ opcode >= 18 (AND, OR) 406 ERS4 FF DATA 3 FF AND, OR
X 407 EBSS FF DATA :FF
¥ S WITH TYPE RESULTS: 408 EBS6 FO DATA  :FO
¥ 409 EGS7 FF DATA  :FF
* Lweer input 410 ERS8 FF DATHE e FF
* artle, b and the result 411 *
¥ for different groups Limary operations. 417 X
¥ The grouprumber is calculated in ZEBIF. 4173 kS
¥ 414 EBS9 END
¥ Format each group: & bytes. Sequence:
* FRT/FPT FOK KOO R KRR OO KRR Rk K
k3 INT/AINT ¥ S ¥YMROL TARLE X%
kS STR/GTH R K KRR OKOKCKHIOR KOO OOR KKK
S LOGIC/LOGIC
* INT/FFT ELN E72A LEEL10 E701 LAELLL E70R LAEEL1Z2 E7R27
* FRT/INT L3E114 E731 L3IELLS E751 L3ELLS E7G7 L3E1L7 E770
¥ Format each byte: L3IEL18 E77E LIEL1Y E781 LIEL20 E783 L3E121 E797
X bit 7.6: type arithmetic ) O: FFT 1z INT LIE122 E7EE8 L3E123 E7RA L3E124 E7CA  L3IELRS EVCF
* bit S,4: Type result )y 2 8TR Fx logic L3E126 E7ES LIE1R27 EBO09 LIE128 ER16 L3ELIR9 EBIF
* bit *,3: Conversion left operand. LIERBS EGRS RDID E&FD
X bit 1,0: Conversion right operand.
X O @ No conversion.
X 1 : Convert to INT.
A 2 : Convert to FFT.
X FF : Not possible.
* .
L DATA =00 Group D=0:
DATA 50 +
; DATA A0
= FF DATA  :FF
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002 ORG s EB5Y 064 without arguments
o0% * 065 EB876 CIEZAEL JME tE12A Encode
o044 X Qb6 X ;
Q05 * . 067 (3222832223388 330533333333 9823
Q06 : F0K KKK KK KKK R KK KK KKK K OO KKK R K KOk 068 ¥ INPUT FPT NUMBER INTO MACC X
Q07 ¥ CHECK STATEMENT TERMINATOR X 0469 ;3325822323338 22¢23223233332 2323
008 30K KK KOR KKK KK KKK K K K R KK IOKXOK KK ROk Q70 *
OO * Q71 ¥ Entry: Z=1: Change sign too.
QLo ¥ Get character from line and checks if it is 072 . ¥ Exit: C updated, ABDEHL preserved.
011 ¥ a correct terminator (":° or car.ret). 073 3 CY=0: Ervor.
a2 * ‘ 074 ¥
013 ¥ Exit: Z=1: correct terminator. 075 EB79 CDIECO LIELZS4  CALL  :COLE Input FFT number to MACC
014 * Z=0: incorrect. 0764 EB7C LO RNZ Ready if ZI=0
015 X RCDEHL preserved. A corrupted. Q77 EB7D E7 RST 4 Else change sign MACC
016 * : 78 EB7E 1B DATA iR
017 ES39 CDDEDD THEQC CALL  :DDDZ Get char from line, neglect 079 EB7F C9 RET
018 tab + space 080 X .
019 EBSC FETZA CFI : 3R Is it " 7 081 R KK OKOKOK K K K OK KR KK K KK KK KR XK K KK KOk K
020 ERSE €8 RZ 082 ¥ STORE GQUOTED TEXT INTO EBUF X
021 EBSF FEOD CFI 3 OD Is it "CRY 7 083 AR OK K K K K K KKK KKK KOk KKKk oK KOk Kk Kok
022 EB6L C9 RET 084 . L3 ’
023 * 085 x Entry: € points to lst °"°,
024 0K 3% KK KKK OR KK KK K KOO R ROk KK R KR R KOk 08é6 3
025 ¥ CHECEK IF NEXT CHARACTER 18 ",° % ’ 087 E8RO oC JE1ZE OINR C
02é KKK K KKK OK OK K KKK K KK KK 0K KOO KKKk K K K 088 Eg8l1 CI9CE6 JME rE6TC Store text in EBRUF
0z7 * 089 *
Q2 ¥ Exit: C updated, AF corrupted, EDEHL preserved. 090 S22 333238232 2333833333333 8383
029 X 091 ¥ STORE A HEX NUMBER INTO ERUF X -
O30 EBAZ Ché7ES LIELIZL  CALL  :EB6&7 Check if next char is 7,7 092 F KKK KR HOK K KKK KKK RO K X R
EgQ4AT 20 DATA 220 093 * ) .
Egss CF . RET 094 ¥ Entry: C points to “#° of hex number.
¥ 095 . *
AR KK KKK KK KR K KRR OOROR KK R . 096 EB884 OC EHEX INR C
% CHECE NEXT CHARACTER % 097 EBBS CIFOES JIMF FESP0 Hex nr into ERUF
ROKCKOKOK K OK KRR RO R ROk 098 % .
X 099 0K K KR KKK KK KK KKK KK OKOR KRR KR KOk K
X Routine finds next valid character in input. If 100 . ¥ ENCODE AN INT NUMBER INTO ERUF X
¥ it is not the character edpected: syntad error. 101 2223332332328 333333333¢334
* . e 102 ¥
¥ Entry: C @ Foints to input. 107 EB88 CDAFES L3EL1I7 CALL  :EBAF #14 into EBUF
* ASCII-value of character to compare with 104 EBBR FERZ CPI 23 B S
X on stack. . ) 105 EBBD CAYIEB Jz 1 E89e Then Jjump
¥ Exit: 1+ correct: O updated, AF corrupted, 1046 EB90 CDVRES CALL :ES7R INT nr into EBUF
3 . BDEHL preserved. . . 107 EB93 DIRVES LIEL3?  JINC tERR7 Evt run "SYNTAX ERROR’
¥ 108 EB96 CEGCEL JMF 1E1S0 Quit
EB67 EX ECHRI XTHL HL. pnts to expected char 109
868 ChDZDD CALL +DDDZ Get char from line, neglect 110 ¥ I+ hex number:
tab + space 111 -
E8&E BE oy I Is it expected one 7 112 E®9% CD84ES LIELA8 CALL :E884 Hex mr into ERUF
EasC CZORDA . INZ :DAOER . Run T8YNTAX ERROR® if not 113 EB9C CI93EB JMF tEBYI
EaaF OoC . INR ™ Frts to next input 114 *
ERB70 23 INX H ) 118 EB9F FF DATA :FF
EAR71I ED : XTHL ) Update BF 116 EBAO FF DATA :FF
ER7E 9 RET 117 EBAL FF DATA :FF
* . 118 X
FOK KKK K ORI KOO KOR KRR KOR Rk kR 119 KARERRRRRRRKKKRKK
¥ ENCODE "ERASE" - (not used) X 120 ¥ ENCODE “DATA™ X
KK KKK KOK R KRR AR KR R KOOk KO R Rk K 12T KEKKRRKKKRRKKRKK KKK
k3 122 *
¥ The RASIC command "ERASE’ is cancelled. 123 E8A2 7D EDATA MOV ALl
I 3 124 EBAZ FE42 : L CFI t 42
Q Q73 1178E6 LIELIAS LXI D,:EL78 Addr routine encode array 125 ESAS C20BDA JMZ T 1 DAOR “Rur "SYNTAX ERROR® if not

ChibPDF - www.fastio.com
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GET JHMF 1 ERAS Encode text 188 E8BDF 4A DATA s 4A J
¥ 189 EBEQ 4R DATA 4R v
KK KKK KKK K KKK KK K KKK KOO ROR R K X 190 EBE1 4C o DATA :4C L
¥ part of END ENCODING (3E6RS) X 191 ESEZ 4D DATA :4D M
28232353823 3333333333322232323¢5 192 EBEZ 4E DATA :4E N
* 193 ESBE4 4F DATA :4F o
LFE140 INR E 194 EBES 50 DATA :350 F
JME 1 E6C8 19% EBES6 91 DATA 51 8]
* 196 EBE7 52 DATA 352 R
R OK K KKK KK K KKK KK KK 0K 30K KKK KK KRR K XK 197 EBEB 53 DATA 53 S
¥ CODE FOR INT NUMBER INTO ERUF X 198 EQE? 4 DATA :34 T
222333333222 2333 3383333333828 199 EBEA 59 DATA 1335 u
¥ 200 EBER 356 DATA 156 Y
¥ Gets alsc next character to encode. 201 EGEC S7 DATA 157 W
202 ESED I8 DATA :G8 X
141 MVI Mys 14 INT code (#14) in ERUF 207% EBEE 59 DATA 1159 Y
Chll sE018 Update ERBUF pointer i 204 ESEF %A DATA 154 z
JMF s DDD2 Get char from line, neglect 205 EGFO SR DATA :SR L
tab + space 206 EBF1 SE DATA :5E -~
145 * 207 EBFZ 20 DATA 20 space
144 S s e 2232233322375 3332332333¢3332 23232333221 208 Ea@F3 00 DATA 00 (rept)
147 ¥ ERROR EXIT OF ENCODE INT MR INTO EBUF (ZES88) X 209 EGF4 08 DATA 08 char del
148 SOK R KO K K KKK 8OK KK 0K 0K KKK KKK ROKOK KK OR R OK KOO OK KK K 210 E8FE 10 DATA 210 cursor up
149 211 EGFé6 11 . DATA il cursor down
150 EGRY 2 LHLD Get EFEFT 212 EBF7 12 DATS 12 cursor left
131 EBEA X1 213 EGFB 17 DATA 13 cursor right
152 ERD BaD D Set back linepntr 214 EGF9 O DATA =209 tab
15% EGQRE BHLD 50100 Store start current line 21% EaFa 80 DATA 8O ctril
154 ER8C1 JE : DADR Fur TSYNTAX ERRORT 216 ERFR OO0 DATA (break)
153 4 217 EGFC 00 DATAH (shift)
156 E8BC4 FF . DATA s FF 218 *
¥ 219 KK KK KK K O KO K R KOk 0K FOK ROk Rk ok ok Kok oiokok
A HOR KRR KO KK ORI R KOOOIOR KO ROKKROK KR KO 220 ¥ ASBCII TARLE LOWER CASE (SHIFTED) %
¥ ASCII TARLE UFFER CASE (UNGHIFTED) ¥ FOK 30K K KK K K OKOKOK K K 30K 0K KR K R0 KKK K KoK R Rk KoKk
2233382222222 33 32223323333 ¢23 2832 X
¥ KEYTS  DATA 330 a
FEYTUW - DATH 8] DATA 121 !
DATA 1 DATA 22 "
DHTA z DATA. 23 #
UATA 3 DATA 24 3
DATA 4 DATA 28 %
DATH b EQOS 26 DATA 26 %
DATA & é EQO4 2 DATA 227 i
DETH 7 7 £EQ03 28 DATA :28 {
DATA 3 a EQ06 2 DATA 129 )
DATA k4 2 ER07 DATA 12/ ¥
DATA A H E908 DATA :2BR +
DATA 3R H A5 EQO09 T DATA ::3C <
DATA  32C , E90A = DATA 3D =
DATA 12D - 237 E9OR IE DATA :3E >
DATA 1 2E . 2378 EF0C IF DATA  :3F ?
DATA  : 2F s 239 E90D 0D DATA 0D car ret
DATA - 0D car ret 240 E9QOE 61 DATA :61 a
DATA :41 A} 241 EF0F &2 DATA 62 b
DATA 342 B 242 E?10 &3 DATA 63 [t
DATA 43 C 2437 EF11 &4 DATA 364 d
DATA 144 D 244 EF12 65 DATA 65 e
DATA 245 E 245 EF13 66 DATA 46 f
DATA :46 F 246 E914 &7 DATA 67 Q
DATA 47 £} 247 E91T 68 DATA :468 [}
186 EBDD 48 DATA  :48 H 248 E916 69 DATA 1469 i
187 ESDE 49 DATA 149 I 249 EF17 &A DATA 1 6A 3

JTVS - mwR mus BN OB BN B A By A A &y B A aE I o B aE
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250 EY18 6B DATA :6R k
251 E91% 6C DATA 60 1
252 E91A 6D DATA :6&D m
253 EYIR &6E DATA 1 &E n
254 ER1C 6F DATA 2 &F ]
255 E91D 70 DATA 270 <}
256 EFIE 71 DATA :71 q
257 E91IF 72 DATA 72 r
258 E9R0 73X DATA 73 =3
259 E921 74 DATA :74 t
260 ERRZ2 75 DATA 75 u
261 ERQ2R 76 DATA 76 v
262 E9Z24 77 DATA 77 w
263 E925 78 DATA 78 »
264 EF26 79 DATA 79 ¥
265 EFR7 TR DATA :7H z
266 E928 SD DATA 35D 1
267 E929 7E DATA  :7E ~
2648 E92A 20 DATA 20 space
269 EFZR 00 DATA 00 (rept)
270 EF20 08 DATA 08 char del
271 E92D 14 DATA 14 window up
272 E92E 15 DATA 15 window down
273 ERZF 16 DATA  :1é window left
274 ER30 17 DATA 217 window right
275 E931 09 DATA 209 tab
276 EF3EZ 80 DATA 80 - ctrl
277 EQFIE 00 DATA Q0 {break)
278 E934 00 DATA 200 {shift)
279 X
280 KK KRR K KKK K KKK OK K AR K R KKK KK KOO R KOk KKK
281 ¥ GET INFUTS FROM REYBOARD OR DINC X
282 (2333333238323 332388382223 888 28]
283 *
284 ¥ Fart of RESET (C719). Determines input sowce
285 ¥ depending on lst input done.
286 X
287 IE. CDREDS LEEL4T  CALL  :D&ER Bean keybi: char in A
88 Dg RC Ready if break pressed
289 - CO RNZ Ready if key input done
290 CEF4EF JMF tEFF4 Else: Get input from DINC
291 *
292 EPID FF DATA i FF
293 E93E FF DATH  :FF
294 ‘ ¥ :
29%- K KKK KK KR K KO OR K OKKOKKK KKRKR KRHOKKR Ok KR KOK KR KKK K
296 ¥ LOAD ABCITI VALUE FOR KEY FRESSED IN BUFFER X
257 0K KK KKK K KK 3O KK KK ACKOR KK KO IOR KO KOk XA K KO Kok Rk Kok kK K
29d *
X From the key pressed, the offset to the start-
* address of the ASCII table is calculated. The
¥ ASCII value for the pressed key is stored in
¥ the circular buffer HLIND.
X
¥ Entry: B : Column number.
X C : Row number.
¥ Exit: All registers preserved.
X
EF3F FS INKEY FUSH  FSW
E?40 5 FLUBH R
E941 ES FUSH H
2 BEQ MVI A, 507 )

11 _E94
TPOF

“
/\

/\/

7
rfastio.col

N

FAGE 0&

312
13
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329

330

E744
E?45
E946
E947
£948
E749
E94A
E?4D
E94F
E?51
E954
E?5G6
E9S?
EFSC
E9SD
EF60
E961
E?63
E?66
E?67

EF6A

EF6R
E?6C
EP6E
EQLF
EQRT7O
E?71
E?74

2 E976
3 E?79

E974
E97D
E97E
Eva1

E984
E985
E988

2 E98E

E98C
E?8D
E98E
E98F
E?90
E991

EFT2
E?95
E9?6
E?99

DAI FIRMWARE 3EBL9-JEFFF V1.0

2AAR702
Q&Q0
FE11
DASDEY
FEZR
DR2EDET
JAC3I0Z
47
JAROO2
AB
E&640
CAGRES
DS
113800

19

D1
QbHOO
(a1

FEZO
CARZES
47
ZABEOZ
ES
CoDYChs
EACOOE

BD
CABDE®S
22BEOZ
7

El

El

Ci

F1

ce

FACTOR
oF
20302

C3IBEER

Rev.l

SUR B )
ADD A ) Cale offset of startaddr
ADD A ) for key pressed.
ADD A ) Store it in C
ADD [ )
MoV C.hA )
LHLD : 02A7 Get startaddr ASCII table
MV I B, Q0 :
CF1 (B} ]
Jc : E95D ) Check if key is a char
CrI : 2B Y A-Z
JINC 1 E9ED )
LBA t Q203 Get shift lock value
MOV K, A in R
L3EL145 LDA s Q2RO Get “shift’ byte
XRA 5] Take CTRL into account
ANT 1 40 A=#40 if shift, 00 when not
JZ tEF6R Jump if no shift .
FUSH D
LXI D, : 0038 Add. offset for lower case
table :
DAD D Startaddr lower case table
now- in HL-
FQaF D
L3E146 MVI B,z 00
DAD B Add offset to startaddr
MOV AM Get ASCII value from table
ORA A Check . if Break, Rept, Shift
JZ t E9BE Then Fop, ret
CFI : 80 Check if CTRL
JZ B2 Then update CTRL flag
MOV B, A Store ASCII value in E
LHLD  :O2RE Get addr next pos in ELIN
FUSH H Store KLIIN om stack .
CAlLL  :D6%C Update KLIND pointer
LDA s O2C0 Get lsbyte next output pos
of KLIND
CMP L Compare with KLIIN
az s EQ8D Abort if buffer full
SHLD  :OZRE Update HLIIN
XTHL Get old KLIIN from-stack
MOV M, B Store ASCII char in KLIND
L3E147  POF H :
LL3E148  POF H
FOF B
FOF FSW
RET
¥ Update CTRL flag:
LIEL149 LDA 1 0203 Get shiftlock value
CHA Invert it
STA 10203 And store it again
JHF tE9 Fop, ret
% h
[$333¢22333888 %4
¥ HEAF REQUEST X
KRR ERRERKKRKRKKKR

%

¥ The routine checks the heap for free areas. Evi.

¥ consecutive free areas are consolidated. If this
¥ procedure finds a free area min. 2 bytes larger
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¥ than requested, then it is reserved by setting 436 EFCC 7A MoV A.D ) ist 2 bytes of free area
¥ the length bytes (msb=0). An evt. resting free 437 EQCD F&80Q ORI 1 80 )
% area is met with length bytes and msb=1 (this 43128 EQCF 77 MOV My A )
¥ area must be = 2 bytes). 439 Space available here: HL pnt
% The heap contents is never moved to obtain one 440 to start free area +2; DE is
¥ large consolidated area of free bytes!! 441 size free area; BC size reqd
* 442 ESDO 7R MOV AE )
¥ Entry:s DE: Length requested heap space. 447 E9DL 71 SUR c )
¥ Exit: AFRCDE preserved. 444 E9DZ &F MOV Lo ) Calc free length ~ reqgd.
S HML.r Points to a 2-byte length of the re— 44% E9DE 7A MoV AD ) lengths result in HL
* quested gap. If no space available, 444 EFD4 98 SER B )
* it points to an error rovtine. 447 E9DS &7 MOV H.e A )
L 448 ETD6 FAFRES JM tE9FQ Space not sufficient: lLeave
HRE R FLSH  F5W 449 consolidated area as free
FUBH R 450 E®D? CRE4E? JNZ sE7EA Jump if sufficient space
FUSH D 451 E9DC BI ORA L.
MOy B, D ) Regd length i BRC . 452 E9DD CAFOES? Jz s E9FO Jump if just enough
MOV CyE ) 453 EFEO 3 DCR A
LHLD  s029R BGet startaddr Heap 454 EFE1 CAFSES JZ s E9F9 Not useable if 1| free byte
HRGHLO MOV D.M ) 455 left
INY y Contents 1st 2 bytes of 456
MV Y Heap in DE {length) 457 ¥ Set not used part of free area to free:
INX 3 458
7R M et byte in A 459 E9E4 ER HRE40 XCHG Addr free area in DE
E&TF ANT bit T free/used’ 460 EFET 1B DECX I
B ey 461 ESESL 1R DECX D Reserve 2 bytes for length
LOB7 My D is length without msb 462 EFET FOF H FRestore start free area +2
CRRETDE J7 If area not | =5 check iF 4467 ERES FPUSH H
ervd of heap vred . JdME 464 EFET DAD E Add reqd length to find
HEFFA if not ) 46T start of resting free area
) 466 EREA 7H M A. D
Sk IF free area founds: Check all nest heap entries 467 ETER F&BO ORI : 80 Set free flag
¥ oand accuwsulate all free areas in suwcocession: 468 EED 77 MV My A )
IX H } Length free area into heap
408 EYRO ES HEEZED FUSH  H Save addr area +2 MO M, E )
DAD I JA TE area i HL
MY ST ¥ Reserve area for reguested entry:
OFRA 2] Chieck msb of this area
JF 2 ESCT Jump 1 f area ocoupled HEQSO FQF H Restore start free area +2
IMX H DCX H
MOV 2 MOy M, C i
ADLD M Add lobyvte length next area DX H ) Reqd length in lst 2 bvytes
lTength previous &res MOV M, R )
MOV B FOF D
MOy A, D FOF K
DX 2] FOF FHu
ADC ™ RET
ANT Eas ¥ Area too emall:
Mo WS :
INX D 486 ESF9 EL HEQ70 FOF H Restore start free area
TM% D 487 E9FA 19 HRE7S DAD D HL. pnts to next area
FOE H 488 ETFER 3 JME tEa4 Chechk next area
JE 3 EFRO 489 *
490 E9FE FF . DATA  :FF
¥ MNext ared 1% not froees 491 E9FF FEF DATA :FF
492 *
HEREEO F O H Restore start free area +2 493 X
FUSH M 494 *
DX H 495 k3
4 B MY M, E ) 496 /OO D
SN EWOR S DX + oStore total dree lengbh in
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FABE 0%

FOHK K KKK KKK OR K OK K OK K HOK KRR K
¥ 5 Y MBOL TARBLEHZX
I333332323353232 23232832203

EDATA EBAZ
HRE20  E9BO
HRQSO  E9FO HRB70 E9F9
KEYTS EBFD KEYTU  EBCS
E879 L3IEL13YS EBBO
E893 L3IEL140 EBAR
E?30 L3E145 E95D
E98E L3E149 E992

ECHRI E867
HRR1O0  E9A4

ChibhPDF - www.fastio.com

EHEX
HRE3O
HR&7S
L3IEL1TE]
L3EL1IZR7
L3E141
L3IEL146
TSEQC

DA FIRMWARE 3E859-3E9FF Vi.o

E£884
ESC7
EFFA
EB62
E888
E8AF
EF60
E859

Reva 1

HREG
HRE40
INKEY
LIELZ3

LIELE8

LIEL142
L3IEL47

E99C
E9E4
EF3F
EB73
E899
E8BER7
E?8D

PAGE 01

S Q02
- 003

Q04
Q05
Q06

007

Q08
009
010
011
012
013
014
Q15

016

017
18
19
QZ0
021
022
023
024
025
026
Q027
028
o2

QIO

Q50
051
052
Q53
054
050
056
OS7
058
059
Q&0
Qb1
062
063

EADO
EAOL

EAD4
EAOS

EAO8
EAOY
EACC

EAOD
EALO
EALL
EALZ
EALS
EALS
EAL?
EALC
EALD
EAZ0
EA21
EAZ2
EAZS

EAZE
EAZE
EAZC
EAZD

EAZO
EASL
EAZZ
EAT4

El
CIRO9EA

ED
Z21DCRA

EZ
225900

El

225000
F&
El
2285700
210000
39
22BR00
ER
22300
60
&9
225500

CDE7ED

2ATDOO
7C
BS
CAZCEA

2R
7E
E&C7
FEL7

M I I I I e W

ORG t EADQ

¥¥x UTILITY FACKAGE XXX

KRKKRKRKRK KK KKK
¥ (npt used) X
KKKKKEKRKKKKKK
*
L3E1S8  POF H

JMFE :EAOT
*
(3233323332332 202883
¥ RETURN AFTER "GO° X
(3233322333830 08333
*
LIELS?  PUSH H

LXT H, s BADC

XTHL
L3IE160 SHLD 30059
FOF H

X
1322333233323 2 222
¥ INITIALISE UTILITY %
(2223333823322 383 2222124
3
CFU registers are sav
area. Input from the

%
S
kS
¥ The address EA42 is t
¥ for o all Utility comna
k3
o

ALRX  SHLD :00SD
FUSH FSW
FOF  H

SHLD 0053
LXI Hy & 0000

DAD  SF
SHLD  :00SE
XCHB

SHLD  QOS7
MOV H.E
MOV L,C
SHLD 30055
CALL :EDE7Y
LHLD  : 005D
MOV ALH
ORA L

37 1 EAZC
pEX  H

MOV ALM
ANT  :C7
“CF1 :C7

Rev.1

Retuwrnaddr after °6O7

Dummy *saved FC° to prevent
continuation "6 with start
address

Returnaddr in HL

Save HL

in HL: #BADC

Into initialisation

ed in the utility work
keyboard is awaited.

he general retuwrn address
nds.

Save FC (next instr)
Save FGW

Save SF

Save DE

Save RO

Invert nibbles in CFU
Pl Save area

Get addr next instr

I€ it is 0000 (entry from
BASIC

Else:

HL on addr current instr
Get opcode in A

A
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LBEL62

JINZ
SHL.D
LXY
[T

¥ UT command

DAL FIRMWARE ZEAQO-ZERZE V1.0

1 EAZC
5 OOED
H, 1EATD
s EDEF

look-ups

Rev. 1

Jump if instr is a RBT
Save addr next instr

Startaddr string table
Frint TFC UTILITY V3,37

LIEL&T  CALL  E Frint car.ret
MVI [
CALL EER4 Frimt *»°
CALL  EDO& Get keyb input, print char
LXI H, 1 EA42 Returnaddr in HL
FUSH  H Save it on staclh
XTI H, s EARD Startaddr table commands
IMX H
CHF i} Compare input with table
JC tEALD Error if invalid input
INX H ]
MOV E.,M y Get pointer to address
INX H Y of part. routine in DE
MY DM }
1 EALY Check with nest command
=z Startaddr routine in HL
087 EAGL Go to this routine
*
Qa9 KOOk Kok
OF0 ¥ ERROR X
091 oKk ok Kok ROk
¥
¥ The only error message in ubility is "%7.
ES

Q97 z
098 EALD
029 Efs6T7

¥ Exit: B preserved, AFCDEHL corrupted.

¥

ERROR [T
MVE
AL

ERRET L.HLD
SFEHL.
NEGF
MO
NOF
aHE s Ea

Frint car.ret

saved SF
tore stackpointer

*

AR XOKOKOKOE K ROk ¥ AR KRk X K
¥ ENTRY FROM BASIC %
K ROKOKKOK Ok K A Kok Kok Kk

*

RESET GHLD 101 Have Hi.
LXIT H, 8 QOO0 Beldr mext dnstr (dummyd
JIMF s EAOD Imit wbaldlity

*

FROK ACKOKROK K AR KO R RO K Ok kK
¥ UTILITY SCREENM HEADER X
R K OROICR ROROK KK R oKkl R koo ok

®
¥ 00 is clear screeni 20 is space.
X
MEGER0 LATA
DATA F
DATA C
DATA
DATH L

Gtart again for new input

FAGE OF

1%

127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151

152

153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
167
170
171
172
173
174
173
176
177
178
179
180
181
182
183
184
185
186
187

EABZ
EABI
EAB4
EABS
EABL
EABY
EABS
EAB?
EABA
EABR
EABC

EABD

EABE
EABF

EATL
EATL

EAY4
EAFS

ERY7
EAT78

EATA
EATR

EAYD
EASE

EAA/D
EAGL

EAAT
Eqn4

EARS
EAAT

EAAY
EARA

EARAC
EAAD

EAAF
EARO

EARE

DAT FIRMWARE

oS4

-
“

AOCT

44
BIEA

46
48ED

BAED
4c
PHER
4D
BIEC

ez
s

OFEF

53

SCED

b
77ED

a7
E4EE

it}
GEED

o
)

BREC

FF

¥

X

TEAQQ-TERZS

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA

: 54
149
1 40
£ 49
: 54
159

~,
e

V1.0

Rev.l

T

<

g

End table

HOK R ACK R RO R RO K KO R R KK
WITH UTILITY COMMANDS X

B
return addr to Rasic

D
startaddr Display

F
startaddr Fill

£
startaddr Go

L
startaddr Look

™
startaddr Move

[
startaddr Read

b
startaddr Substitute

v
startaddr Vector Examine

W
startaddr Write

X
startaddr Examine

z
startaddr Reset

End table

X TABLE
3333322823331 233333223283238¢¢"
%
CMDTE  DATA 342
DBL 10740
*
DATA :44
DEL  EARSI
%
DATA  :4&
DEL :ED48
*
DATA 147
DB :ED8A
*
DATA  14C
DBL  :ERZ6
X
DATA 14D
DEL  :ECS3
%
paTa 152
DEL  EFOF
¥
DATA 153
DEL  :EDSO
*
DATA :56
DEL  :ED77
X
DATA 57
DEL  :EEE4
*
DATA :58
DEL :ED6E
X
DATA  :5A
DEL.  :ECEA
Y
DATA :FF
E
KEKEERKERKKKKEK
¥ D - DISFLAY ¥
R A KA KK KKk KKK
X

¥ Displays contents of memory. Two address values
¥ are required which specify the range of memory
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1838 % to be displayed. Break will abort the print out. 250 EAFQO &F - MOV L.A and store it
189 : X 251 EAF1 CIEIEA JMP tEAEL Next char
190 ¥ Exit: CY=1, All registers corrupted. 252
191 ¥ 253 ¥ Check for delimiter/terminator:
192 EARI QEOR DISFH MVI § 202 Nr of addr inputs required 254
193 EARBRS CDDEEA CALL  :EADE Get laddr and haddr on stack 255 EAF4 EZ ADADC XTHL Save given addr on stack
194 EARS OD DCR G 2E6 EAFS ES : FUSH H Save returnaddr again
195 EARY FR4Z2EA JE tEALD Error if only 1 addr given 257 EAF6 OD DCR c decr input counter
1946 EABC DI FOF D Haddr in DE 258 EAF7 78 MOV AE Get char last input
197 EABD El FOF H Laddr in HL 259 EAF8 FEZOQ CPI t 20 Space 7
i98 260 EAFA CADBEA JZ s EADR Then get next addr
199 ¥ Direct call entry: 261 EAFD FEOD CFI 1 OD Car.ret 7
200 262 EAFF C8 RZ Then ready
201 DIsL1 : . 263 EROO FE12 CFI 12 Escape?
202 EABE CDIAED DIBF CALL  (EDIA Frint car.ret 264 ERO2 37 sTC ‘ Then CY=1
2075 EACT CDIBED CALL - :EDI18 Frint laddr in ASCII 265 EROZ C8 RZ and return
204 EAC4H CDOLED DIgL? CALL sEDOI Frint space 266 EBO4 CIE62EA JIMF tEAGR Else gato Error
205 EALT7 7E Moy ALM Get contents laddr 267 .
206 EACS CDIDED CALL sEDLID Frint it in ABCII 268 ¥ As ADARG, but carry return if lst character is
207 EACR CDBOED CALL :EDBO INX H; check if ready 269 ¥ rnot a legal hex digit:
208 EACE D8 RGC Guit if ready 270
209 EACF CDCZEE CALL :EECE Bcan for Break pressed, 271 ERO7 210000 ADART LXI H, 2 0000 Immediate delimiter
210 abort if pressed. . 272 EROA CDOGED CALL EDOG Scan keyb, print char
211 EADZE 7D MoV Ayl 273 EROD 47 MOV B, A Store char in B
212 EADT E&OF ANT s OF Last instr on line? 274 EROE CDISER CALL :ERIS Convert it to hex
213 EADS CABEEA I3z tEARE Then car.ret and continue 275 ER1L D8 RC Return if no hex char
214 EADE CIC4EA JME s EACY Mext addr 276 EBLIZ CEEREA JMF sEAER Into previous routine
215 * 277 * ’
216 AR OKK KK KK R K KOKK AR KKKk KKk K . 278 ¥ CONVERT NUMEBER FROM ASCII TO HEX-VALUE:
217 ¥ ADDRESS ARGUMENT IMFUT * 279 ¥
218 BFEIsss333 3332322822222 230 280 ¥ Entry: Character in A (bit 7 must be O).
219 * 281 ¥ Exit: CY=0: Hex-value in A.
2320 ¥ The keyboard is scanned and the inputs are 282 ¥ Cy=1: Input was not 0-F3; (A) useless.
22 ¥ evaluated. 283 ¥ BCDEHL. preserved.
222 X (0) address arguments will be input and put on 284 X
2T ¥ stack (LIFD . On return, O contains the 285 ER1S DOZ0O ASHEX SUI ¢ 30 .
¥ difference between number entered and number 286 ER17 D8 RC Error 1§ #OO-H#2F
¥ desired. At least one argument is returned. 287 EER18 FEOA CF1 1 OA
¥ Only the last 4 hex characters are used for the 288 ER1A DAZ4ER : JC tERZ4 0.K. if number 0-%
% address value. Arguments are delimited by a 289 ERID D607 HUI s 07
¥ space. The entry is terminated by CR, ESC. last 290 ERIF FEOA CFI 1 OR i
¥ argument or an invalid character (then error 291 ERZ1 D8 RC Error if #3A-#3F
¥ exit). Escape returns with CY set. 292 ERZZ FEIOQ CFRI 110
* 293 ERZ24 3F ASHCC cMe Q.k. if 0=9, A-F N
¥ Entry: C: max. nr of datablocks/addresses. 294 ER2S C9 RET
¥ Exite B: Last character typed in (terminator). 295 ' *
% AFHL corrupted, DE preserved. 296 X
* : 297 *
~F ADALT XRA A A=0 298 EB2b END
. B9 CHMF [ Max nr of inputs reached?
ca RZ Then return KKK K OK K KOKOKOK AR OK R K 0K KOk KOk R Kk
210000 ADARG LXI « 80000 ¥ S YMBOL TARBLEX
CDOKED ADACL CaLL  :EDOS6 Scan keyb, print char K OKROK KKK KOO R X R OOk oK Kk KKk K
47 : MoV B, A Store char in B o
CD1SER ‘CALL  :EBIG Convert it to hex ’ ADACE ERER ADACL EAE1L ADADC = EAF4 ADALT EADE
DAF4EA I 1 EAF4S I+ char not O0-F: check if ADARG EADE ADART ERO7 ASHCC ER24 ASHEX EBRI1S
delimiter CALRX  EAOD CMDTE EABE DISLL1 . EARE DISL2 EAC4
29 ADACE DAD H ) DISF EARE DISFK  EAR3 ERROR - EAGR ERRST  EALA
s 29 DAD H ) Move bits 1 nibble LIEIS8 EAOO L3ELISY EACS L3EL160 EAOY L3IE142 EAZC
29 DAD H ) (compose addr from inputs) L3IE16E ER4Z LIEL164 EASH MSE80  EATD RESET EA74
29 e SDAD - H ) .
AbD L Add hex char to L

L 7AR ENEF 8%
ChibPDF = www . fastio.com
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DAL FIRMWARE IER26-3EC44 V1.0 Rev.l FAGE 02 DAI FIRMWARE 3JERZ6~-ZFEL44 VI.0O Rev.l

ORG tER24 044 KRAERKRRKKKKKKKRKKKK KX
% 065 ¥ RESTART O (RST O) X
X Obb (32323333333 ¢3223323 3
X 067 *
KK KK KRRk KKK 068 ¥ The RST ¢ function is used to operate "LOOE".
¥ Lo— LOOK X 069 ¥ Via a timer 1 interrupt, RST 0 is called.
(22232822828 Q70 ¥ The vectoraddress #ERDD must have been
% 071 ¥ initialised by & ZI2 or Z3 command.
L OORE MVI Cez03 N datablocks allowed 072 *
CALL tERO7 SBocan keyb, display char, 073 ¥ On entry, HL and FC are on stack (see 0000
get addresses on stack 74 ¥ Q007 .,
RASZHOO LHLD 005D Get addr next instr 075 X
KCHEG in DE 076 ERSD FS LIELBO  FUSH PSW
MOV AL Get v of inputs done 077 EBR3IE OO NOF
CF1I No addr given? 078 ERSF ZIA4700 L.DA 0047 Get stored EI/DI
MVI Py 800 079 ERG6Z D6FER SuUl tFR
CZ : ERDGéG No addr: Check CR given 080 ER&64 CALECER Jz s ER&GC Jump if EI stored
CNZ tER4Y Elee: store windows and i 081 ER67 JEOL MVI . 201 Else: Set int. mask
start program 082 ER6T I2F8FF STA :FFF8 for timer 1 only
8TA 5 OOHO Set Look flag g3
XCHG Addr next instr in HL 084 ¥ Save all registers in RAM area:
JrE s EF3S Init RBT O 085 .
¥ 86 ER6C FR L3ELIB1 EI
* SET LOOK WINDOMISE, STORT LOOK: 087 ER6D Fi FOF FEW Restore FHW
* 088 ER&E E1 FOF H Restore HL
¥ Entryvs A=0, minus number of fields read. 089 ERL6F 228900 SHLD 0059 Save HL
¥ Exite Triput fieldss A,C = O, 090G ER7Z FA FUSH  FSW
* Input 3 fieldsr A,C = FF. DE corrupted. 0?91 EB7X CS FUSH B
* B preserved, HL corrupted. 092 ER74 DA FUSH D
¥ 097 ER7E EL FOFP H
ap L2EL78 DO C Q4 ERT7ELE 225700 SHILLD 2 QO5ET7 Save DE
Qb DCR C 095 ER79 EL O H
ER4Z CAGZES 3z tEALE Error if only 1 addr given QP46 ER7A 2285500 SHLD 00T Save BC
o OER4S FOF H Get retuwnaddr from stack 097 ER7D E1 FOF H
ER47 XTHL haddr window in HL 098 ERVE 225300 SBHLD 1 QOE3E Bave FPSW
ER48 SHLD 20048 Bave haddr 9% EE81 El PR H
ER4ER FOF H Return addr from stack ERQz 228D0O0 SHLD s OO0ED Save FC

XTHL. laddyr window in HL
SHLD 0044 Save laddr ¥ Check if PU points to Q04D-4E:
INR [
RZ Ready if only window given ER8S 1 1RIFF LXI Dy FFR3I
O ERBB 19 DAD D
¥ If startaddress given: ERBY ER XCHG DE=FC+FFRZ (=F(~-004D)
ER8A 2AT100 LHLD 20051 Get addr where to continue
DER A A= ER8D 7A MOy AD
O H Get returnaddr from stack ERBE R7 ORA (2]
F O D Get startaddr program in DE ER&F C298ER JNZ :EBF8 Jump if out of interrupt
FCHL Return routine
X ER?2 RE ORA E
(S22 2233322225382 3338233380 ER93 FEO4 CrI 104
¥ GO/LO0K: CHECKE FOR CARLRET X ER9S DAZEEC JC tECTE Jump if FC = 004D~4E

(222225222323 55333883022228222 %4

X

¥ Entry: B: Character to be checked.

% Exits  AF corrupted, BCDEHL preserved.

¥ Fut retwrnaddress on stack if current instruction
¥ iw & RST or a CALL instruction: )

% ER98 Q&C7 LIE1IB2 MVI R, :C7
78 LIEL79 MOV AR Get last char typed in 120 EB?A TE MOV AM Bet instr code of next inste
D&HOD SUI H ) 121 ERYR FECD CrI :CD
; 2 JNZ tEALR Error if not CR 122 ERYD CAACEER gz tERAC Jump if it is a CALL
AL RET 123 ERAO AO ANA  E ) Check if it is a RST
X 124 ERAL R8 CHF =] )
¥ 25 ERAZ CAREER JZ 1 ERAE Then jump



http://www.fastio.com/

FAGE

126
127
128

12

P o

183
184
18%
186
ClihPPE

03
ERAD
ERAL
ERA7
ERA?
ERAC
ERAD
ERAE
EBRAF

EERRO
EBRX
ERR4
ERB7

3 ERRBA

EEERD

3 ERBE

EECL
ERC4
ERCT
ERCAH
ERCD

' EBRDO
i ERDE

ERD&
ERD?
EBDC

ERDF

ERED
ERE4
ERES
ERES
EREA
ERER

EREE
EREF
ERF2
ERFS
ERF&
EBF9
ERFA
ERFE
ERFD
ERFF
ELO2
ECOS
EfOF

ALY

DAT FIRMWARE ZERZ6-FEC44 V1.0 Rev.l

7E
218}
FECA

Z10000
i
R2RBROG

CDEVED

ZATLO0
EB

2A4H0O0
CDASEC
FADCER
2A4800
CD4SEC
DEDCER

CDAAED
115100
RPCEE
CD44EE
CDCREE

ZATDOO

AEEA

BC
C2EEER
FEOD
&®D
CALZEA

FE
225100
114C00
EER
22EDO0

SAEFO00
CDIEEF

TERRER

MOV AM Get instr code
ANA E ) Check if it is a
Cr1 1 C4 ) conditional CALL
JINZ : ERRO Jump if not
LIEL1EE  INX H
INX H
LIE184 INX ]
XTHL Addr next instr on stack

it it was a RBT or CALL
¥ Check if current instruction is inside window:

LIEIBSE  LXI Hy 2 Q000

DAD . GF

SHLD  : OO5R Save SF

CALL  EDE7 Exchange bytes in reg. save
area

LHLD 2 0051 Get addr current instr

XCHE in DE

ILHLD 2 Q04A Get laddr window

CALL. EC43 Compare DE-HL

M s ERDC Jump if addr outside window

LHLD 20048 Get haddr window

CALL EC4D Compare DE~HL

JNC tERDC Jump if addr outside window

% Frint registers contents if address inside window:

CALL EDIA Frint car.ret
LXT D,: 11 Startaddr reg. save area
LX1 H, s EERC Startaddr symbol table
CALL  1EE44 Frint reg. contents
L3E1IB86 CALL  EECE Sean for Break pressed;
evt run Break
LHLD 005D Bet addr next instr

¥ Disable UT to trace itself:
¥ Entry from init, RSTO.
¥ Hi. is address where to continu.

LIELB7 MVI . A, :EA

[eyis H Check if hibyte = EA
JNZ :t EREE Jump. if not
MY A, 20D
CHF L Chechk if lobyte = OD
JZ s EALR Then go to Ervror
¥ Check if next opcode is RST or EI/DI:
LZE188 DI
SHLD 0051 Save addr current instre
X1 D,z 004C
XCHG
SHLLD QOSD Set addr next instr = 004C
XCHG
MOY A M Get opcode of instr
ANT 107
Crl s 37
JZ T ECEE Jump if RST
LDA 2 QOEF Get int. mask
CALL  EF3E Store it in TIC: set A=0
8TA tFFFQ Reset timer 1 (trap

PAGE 04

188
189 ECOR
190 ECOC
191 ECOE
192 EC10
193 EC11
194 ECI12
195 EC14
196
197 EC16
198
199
200
201 EC19
202 ECIA

Z0% ECIR

204 ECIC
205 EC1D
206 ECIE
207
208
209
210
211
212
213
214
215
216
217

2RI EC21

224 ECZ24

35 ECRC
276 ECZF
237 EC30

242 EC3E3
243 ECE4
244 EC36
245 EC38
246 EC3B

DAl FIRMWARE 3IEBR26-3EC44 V1.0

OEOX

CAZCEE

1A
77
13
oD
C219EC

CDEOEF
EE

i 77

CALIED

CEYCED

24700
AF
CI1AEC

ER
OEQZ
IECT
I24EQ0
CR44EF

MOV,
ANI
sUI
MOV
XCHEG
MV
MV1

JZ

¥ Load next instruction

L3IE189 LDAX

LIEL190  INX
MOV
INX
DCR
INZ

X

X

X

X I+ "normal

X

*

¥ 1f RST %z

X

X

* If EI/DI:

X

X

X

¥

*

¥
CALL
CHMF
Moy
3z
JMF

¥ If instructi

L3EL91  STA
XRA
JMF

L3IEL192  XCHB

MVI
MVI
STAH
JMF

AM
:F7
tF3
AL M
My:FE
C,:Q3
tEC2C

D
H
MeA
D
»
tEC19

instr®:

s EFZ0

=

My

tECGT

-

tEDSC

on iz EI

: O047

3]
PECLA

% I+ a RST instruction:

C,s02
A7
P OO4E
:EF44

Revel

immediate)

Get opcode of instr

) Check if EI or DI

)

Get inst code

HL = #004C

Load EI in #004C

3 instr bytes to be loaded
intao #004D-F

Jump if instr is EI/DI

into Q04D-4F:
Get instr code

Store it in #004D-F

MNext byte of instr

Run LOOKE: Register contents:

OO4C: EI.

004D~4F: Next instruction.

O04C~-4D: REBT X/ data X,

OO4E: R&T Q.
o04Cs ¢ EI.
004D NOF .

QO4E-50: Next instruction.
This may cause problems,
because 0050 is LOOK init
flag.

XRA Ap LAT H, #0030

Check look flag

Reset flag :

I+ not Look init: restore
CPU regs; cont on (QOSBD/E)=
0O4C

Else: Restore TIC/GICC/
CRUY reg/int.mask  and *GO°
to (QOSD/E)=0040

or DI
Store EI/DI instr

Load OO0 in #004D, next instr
in O04E—-0OOS0

HL=004C
Only 2-byte instruction

Set (OO4E)=#C7 (=RETO)
RSTk/data %X in 004C/D

¥ 1 FC points to 004D-004E:
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FAGE 05 DAT FIRMWARE ZERBZ&-TEC44 V1.0 Rev.l FAGE O1 DAI FIRMWARE 3JEC45-3EDF8 Vi1.0 Rev.i

LIEL9E DAD D Set HL=0000-0001. This may Q02 ORG 1EC4S
cause re—entry problems due 003 X
to stack manipulation 004 F'e
T RREDO0 SHLD 005D Save addr next instr (pnts Q05 X
to RETOS 006 (2323333332323 33¢ 23333
2 CEBOER JIMF t ERRO Q07 * COMPARE DE WITH HL %
* 008 (1SS 2333338232223238 3321
* Q09 *
: ¥ Q10 ¥ Exit: AF corrupted, BCDEHL preserved.
7 EC4T END 011 * HL. > DE : A=-1, C¥=1, Z=0, &G=1.
012 * HL. = DE & A= 0, Cy=0, I=i, &=0,
K ACR AOK K AOKOR KRR K OO ROk R OO ROk K 013 * HL. < DE ¢ A= 1, CY=0, I=0, &=0,
¥ 53 Y MR O L TARLE X 014 %
(2325233382352 283 08232331 015 EC45 7B LEE194 MOV AE
16 EC44s 95 SUE L
LAEL78 ER4l LAEL79 ERSé LEIEL1I80 ERS LLZELI81 ERGC 017 EC47 7A MoV AD
: 37 ER98 E183 EBAC : LIELBS EBRO Q18 ECag 90 SBR H
ERDC y HE LEEL189 EC19 ’ 019 EC49 9F SER A
ECLIA R CRC : 3 X IO LEELRS EC3IE 020 EC4A FB R If HL>*DE: A=1, S=1
ERZ6 : Q21 EC4R 7R MOy A E
022 EC4C AD XRA L
Q23 EC4D DS FLSH D
Q24 EC4E TF MOV E.A
025 EC4A4F 7A MO AD
026 ECH0 AL XRA H
027 ECS1 B3 ORA E
ECT2 Dl POF D
ECS3 37 8TC
ECS4 (8 RZ If HL=DE: A=0, ZI=0CY¥=1
EC3a AF XRA A
EC36 30 INR A
ECE7 C9 RET If HL<DE: A=1, CY=0

*

3K KKK KKK K K K OKOKOK K 30K KKK 0K KoK OKK ROk R KK KK K
¥ DECREMENT HL, COMFARE HL WITH DE X
(3232328022 23233 080222232333 223323222 %1

*
% HL. = HL - 1.
*
¥ Exit: AF corrupted, BCDEHL preserved.
X Hi. was O Cy=1, I=1.
X Else: New HL. > DE : CY=0.
* New HL = DE ¢ Z=1.,
X New HL. < DE : CY=1.
£
ECS8 2H LEEL193  DOCX H
ECH? 7C MoV Al H
ECSA AS ANA i
ECSE Conl ADI 101
ECSD D8 RC Ready if old HL was O
ECSE 7D MOV AL )
ECSF 93 SUR E ) Compare HL - DE
EC60 7C MOV AyH )
ECH1 FA SBER D )
ECo2 C9 RET

X
(3233333233333 3223 3322181

¥ RESTORE CFU REGISTERS X%

XK K RKHOR KKK RORKR KK KKK KKK

X

¥ Restores CFU registers AFBCDEHL and FC.
¥ Continues at FPC address.

TS wwn TAA B G B Bl aOE SR T AR Er Bk D A AR EE B o =
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FAGE OZ DAI FIRMWARE IEC43~-JEDFB V1.0 Rev.l FAGE O3 DAI FIRMWARE 3JECA45-3EDF8 V1.0 Rev.l
Ob64 * Stackpointer, TICC and GIC are not restored ! 126
065 ' x 127 * If daddr > laddr:
Obsd ECED CDETED LIEL96 CALL  :EDE7 Exchange bytes in reg. 128 :
067 save area 129 EC?E E3 XTHL length in HL, laddr on stack
048 ECbL 2ZAGI00 L3EL197 LHLD :0053 Get stored PSW 130 EC9F 09 * DAD B ‘ * daddr of highest byte
069 EC6T ES FUSH H 131 ECAQ 44 MOV B.H ) Store it in BC
070 EC6A F1 FOF FSW Restore FGW 132 ECAL1 4D MOV c,L )
G071 EC6ER ZASS00 LHLD 20085 ) 133 ECAZ EX FOP H laddr in HL
072 ECAHE 44 MOV B,H 134 ECAZ ERB XCHG DE: laddyr, HL: haddr
O735 EC&F 4D MOV C,l Restore BC 135 ECA4 7E° LIEZOO0 MOV Al Get byte to be moved
074 EC70 2AE700 LHLD  : Q0357 136 ECAS 02 STAX B Move it
07% EC7T ER XCHG ! Restore DE 137 ECAL OR DCX B Decr pnitr dadde
07& EC74 2AEDO0O LHLD :0Q0SD 138 ECA7 CDSBEC CALL :ECSS Check if ready
077 EC77 ED FUSH  H Addr next instr on stack 139 ECAA D8 RC Then quit
078 ECT8 2ZATF00 LHLD  :Q0H? Restore HL 140 ECAR CIA4EC CImME tECAY Next byte
07% ECTR C9 RET Goto addr in (OOSD/E)D 141
080 X 142 ¥ If daddr < laddr: -
0g1 [$33223332233 3333 8%3 2] 1473
oz ¥ CALCULATE DE — HL % ) 144 ECAE EZ LIEZO1  XTHL Length in HL; laddr on stack
QB3 23322233332 E 145 ECAF E1 FOF H laddr in HL
084 ¥ ’ 146 ECRO JE LIEZOZ MOV A Get byte
085 ¥ Exnits ML = DE -~ Hi. 147 ECR1I Q2 STAX B And move it
086 * BCDE preszerved, AF corrupted. 148 ECRZ O3 INX & Incr pntr daddr
087 * 149 ECB3 CDBOED CALL | ED8O INX Hi check if ready
088 EC7C 7B JE198 MOV ALE 150 ECR6 DB RC Then guit
082 EC7D 95 SUR L ) 151 ECR7 C3IROEC CJME s ECRO Next byte
090 EC7E 6F MOV Lyt Ls=E ~L 152 ¥ :
091 ECTF T7A MOV ALD 183 (33322223288
092 ECBO 90 SER H 1354 ¥ 7 - RESET %
093 ECB1 &7 MOV Hy, A H=D~H-CY 155 kKKK IO KOk K kX
094 ECB2 €9 ! RET 156 ¥
QPG L3 1357 ¥ Z1: Reset CPU save area 0031-003E. Initialise
096 332832232 %1 : 158 * stackpointer to FRO0O and save it in 003R/C.
97 ¥ M - MOVE X% 159 *
098 (S 2332233 3¢ 160 X ZZ: SBets: cwrent interrupt mask (Q0EF) = #05,
099 * 141 * TICC control word-(QO60) = #FC,
100 ¥ Moves a block of data (laddr — haddr) given to 162 X GIC control word (Q061) = #1K.
101 ¥ & given destination address (daddr). 163 ¥ Initialises interrupt vector area #O0&6Z2-H#OO71.
102 3 164 % Sets interrupt vector RST 0 to #ERSD.
103 ¥ Exit: RC: ist unused destination address. 165 X ’
104 * DE: Last source address for direction of 166 X Z3F: 21 + Z2.
105 X movement . 167 X
106 * HL: l1st unused source address. 168 ¥ Exit: All registers corrupted.
107 ¥ AF: Corrupted. 1469 %
108 * 170 ECEBA CQEOQ1L ZEROE MVI Sy201 Nr of databytes allowed
107 EL83 OEOX MOVER MV Cu2Q3 Nr of addr allowed 171 ECRC CDDEEA CALL :EADE Get hexnr and store it
110 ECB8S CDDEEA CALL EADE Get addr on stack 172 . on stack
111 ECB8 0D DCR [ 3 addr given 7 173 ECBF E1 FOF H Get hewnr from stack
112 ECRBY FR62EA JF rEALR Error if not 174 ECCO 7D mMay AL into A
1173 EC8C €1 FOF E daddr in BC 17% ECC1 FS FUSH FSW Save it again
114 ECB8D Di FOF D haddr in DE 176 ECCR2 E602 ANT 02
11% ECBE E1 FOF H laddr in HUL 177 ECC4 CAESEC JZ 1ECEY9 Jump if Z1 only
116 ECBF ES FUSH H Save laddr on stack 178
117 EC90 CD7CEC CALL.  :EC7C Calc length of block to 179 ¥ If Z2 or I3
118 be moved 180
119 EC973 DALZEA Jc tEALR Error if wrong inputs 181 ECC7 JECS MVI A CO Set interrupt mask for
120 EC?6 EX XTHL laddr in HL, length on stack 182 clock, keyb, ext, timer 1
EC?7 79 MoV AL ) 183 ECCT 3JIZ2BFO0 S8TA P O0SF Preserve int.mask
ECe8 99 SUR L ) Check if daddr < 1laddr 184 ECCC 3EF4 MVI A, :F4
. EC99 78 MoV AR ) 185 ECCE QO T ONOP i
124 EC9A 2C SER H )] 186 ECCF 00 NQOF
125 FC9R DAAEED JC s ECAE Then jump 187 ECDO 00 NOF

ClihPDF —wwww fastio.com
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FéOe
216000

CDEBEE
E&7F
CAOGED

241 EDOE FE

242 ED1O Co
- a4F

ws _wen vn I G DR Bl AN ) N B @& B I G AR R ER - .

DAT FIRMWARE JEC4S-3EDF8 V1.0 Rev.l
ORI HEet=]
X1 Hy 8 0060
MY My A Set TICC contr.word =
INX H
MVI M, iR Set GIC contr.word =
cALl  sD9LE Init int.vector addr

LXI H, s ERTD
SHLD 10062
MO

NOF

NG

NOF

RO

MOF .

FOF F&aW Get nr 7 instr back
RAR Check for I2 only
RN Ready if 72 only

Set RETO vector = ERS

¥ I+ 21 or I3

MV }
LXI yoInit reg. save area:s
LXT }
CalL. YOFiL1l {0051 -008E) wi
X1
BFHL.
SHLD
JME W inputs
3
AR KK KRR KKK R K K
¥ FRINT SFACE ¥
(2333253233333 3"
*
¥ Exits OFC corrupted, BDEHL preserved.
*
TGF
L.BF MV I Gy 2 80
JHE s EERY Frint space
¥

K KK K K KK KOK AR KKK KK KK KK FOK R K KOK SO

¥ SCAN KEYROARD, FRINT CHARACTER X

KK KK KKKOKOK KK SRR K KK KKK O KKKk KR

X

¥ Gets a keyboard input. Zeroes are lanored.

FC

1B

D

th

¥ The character is printed (if not "ESC).
¥
¥ Exit: A @ Character typed in.
* Other registers preserved.
X
CIE CAall.  EERB Scan keyboard
ANT s 7F Skip bit 7
I3z tEDO6 Ignore zeroes (await an
input)
CrI H TESCT 7
FUSH R
Mav C.A Char in C
CHNZ :EER4A Frint char if npot "ESCT
MOV A, C Char in A
FOF B
RET
*
¥

Q0

FABGE 05

250
251
252
253
254
253
256
257
258
259
260
261
262
263
264
263
266
267
268
269
270
271
272
273
274
273
274
277
278
279
280
281
282
283
284
285

286

287

297
298
299
300
301

»

F03
304
J0O8
I0s
307
308
I09
F10

ED1S
ED1%
EDIC
EDID
EDIE
EDLF
EDZO
EDZ21
EDZZ
EDZT
EDZ&
EDZ8
EDZE
ED2C

EDTA
EDZC
EDZF

DAT FIRMWARE 3EC45-3EDFE V1.0

7C
CD1DED
7D

FS

Qa7

07

Q7

07
CDR6ED
F1
E&OF
CD4OED
4F
CER4EE

OEOD
CDR4EE
ce

311 ED4O CeN0

Rev.l

AOK RO KOK KOk KOk Ok Kk kKooK ok Kok %
¥ PRINT ADDRESS IN ASCII X
(S22 233333333233 8223283323 38

X
¥ LADDR: An address in HL is converted to ASCII and
L § printed (4 nibbles).
¥ LEBYTE: A i-byte value is printed in ASCII.
X
¥ Entry: LADDR: Address in HL.
* LEYTE: Value in A,
¥ Exit: AFC corrupted, BDEHL preserved.
X
L.ADDR MoV AgH Hibyte in A.
CALL :EDID Frint both nibbles in ASCII
MOV AL LLobyte in A
LEYTE FUSH FSW Freserve hex value 2 char
RL.C )
RLC ) Move hinibble
RLLC ) into lonibble
RL.C )
CALL  1ED2¢ Print lonibble
FOF FSW Restore byte
LIE210 ANI : OF Lonibble only
CALL :ED4O Convert it to ASCII
MOV Cah Arnd store it in C
JMF s EER4 Frint char in C
¥
AEARKKRRARKKKKKK
¥ FRINT STRING %
(2323338233222 8 24
X

¥ Entry: HL points to string. End of string is 00,

¥ Exit: HL points to 00 at end of string.
X AFC corrupted, EBDE preserved.
¥
LEEZ211 MoV AL Get byte from string
Mo Ce A into C
ORA 2} Byte = 00 7
RZ Then ready
call. :EER4 Frint char in C
IHNX H Frts to next char
JIMF : EDZ2F Frint next char
¥

K KK KKK K K 0K KK KKK K K XK koK A0k K

¥ PRINT CARRIAGE RETURN X

KK KK K K KK O ROKoK KK KKK KOk R kKK

*

* Exit: AFC corrupted, BDEHL preserved.
%

LCRLF MVI L 20D
CALL  :sEER4 Frint "CR?®
RET

X
(2323232253233 3338 3802223238883
¥ CONVERT HEX NIBBLE TO ASCII X%
}23 8333223338333 333333832332 ¢8%
%

¥ Entry: Hex value in A.

¥ Exit: ABCII value in Al
X BCDEHL. preserved. F corrupted.
¥

LAEZ21T  ADI 3 30 Convert
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FAGE Ob& DAI FIRMWARE 3EC45~3EDF8 V1.0 Rev.l N FAGE 07 DAI FIRMWARE 3EC45-3EDF8 V1.0 Rev.l
ED42 FEZA CFI 2 3A Number 0-97 . 74 L3 New HL = DE » I=1,
ED44 DB - RE Then ready 375 X New HL. > DE : CY=1.
ED4S C6H7 ADI 107 Convert A-F 376 X BCDE preserved, HL=HL+1, AF corrupted.
ED47 €9 RET 377 ¥
¥ 378 EDBO 23 INXCE INX H
KKKERKRKKRKX 379 ED81 37 87C Cy=1
¥ F - FILL % : ; 380 EDBZ 7C MOV Ay H
3223222222 ) 381 ED83F ES ORA L
X 382 ED84 8 RZ Abort if new HL is QOO0
¥ Fills a memory area between given boundaries 283 EDBS 7R MOV ALE
¥ with givern data. ] ' 384 EDB& 95 SUE L
X - . . 385 ED87 7A MOV A, D
¥ Exit: CY=1. All registers corrupted. 386 EDBG 9C SRR H
X 387 EDB? C9 RET
FILLE MV CysOX N of addr/data allowed =88 X
Chall. :EADE Get addr/data on stack ) 389 KRKKK KKK KK
DCR C 3 blocks given? ’ BP0 ¥ G ~ B0 x
JF tEALD Error if not 391 KK Kk KOOk KK
FOF R Data in C 392 *
FOF D haddr in DE 393 ¥ Reads one field if given.
FOF H laddr in HL 374 ¥ If no field given: Restores CFU registers, goes
FILL MEw MyC Data into memory 395 L3 to PC address. Returnaddress is #EA42 (into
CDBOED CALL  :EDBO INX Hi check if ready . 396 * command loop).
D8 REC Thern gquit 397 ¥ If field given: Baves it as FC, initialises TICC
CEH4ED JMF s EDTE4 Fill next addr 398 * and GIC. Returnaddress is #EAO4. Goes to the
) * . . . 399 * given address.
[22 8333338322382 400 ¥ REMARE: The stackpointer is never restored !
¥ 5 -~ SUBRSTITUTE % 4014 X
(s 22222823822 332 884 402 EDBA OEOL GOk MVI C,201
* ’ 40% EDBC CDO7ER CALL  EBOY Scan keybi addr on stack
342 EDBC OEOL T BURSHE MVI CpeOld N of addr allowed 404 EDBF. OD DCR c Ne addr given?
: EDSE CDDEEA CALL  :EADE Get addr on stack 405 EDFO F3 FUSH  FSW
ED6L EL FOF H Addr in HL 406 EDP1 CCOOER cz tEBSS Then check if "CR°
% ED&R TE MOV A, Get contents of addr 407 ED?4 F1 FOF oW
ED&6E CDIDED Call sEDLD Frint it in ABCII 408 EDYS CARLIEC Jz tECHE No addr: restore CFU reg
EDbé AF O XRA A : 409 (but not BF/TICC/GIC ') and
ED67 CD&AEE CAlll.  sEES&A Evt. modify contents 410 ' go to addr in QOSD/E
ED6A DR&HZED JNC tED6R Next adde 411 ED98 E1 FOF H 607 addr in HL
ED&D 9 RET 412 ED99 228DO0 ) SHLD 2 005D Save it
X ; 413 EDFC RAR6O00 . S L3EZ21 LHLD | 10060 Get. BIC/TICC init values
R KoKk ROR KKk Kok ok ' 414 EDIF 7C MOV - AyH - BIC init value in A
¥ X - EXAMINE % 415 EDAO CDDEED CALL = *EDDS Init GIC
K R FOKOK K KOk K K0k K 416 EDAE 7D MOV AL TICEC init value in A
% ‘ 417 EDA4 CDER7ED . CALL  :EDR7 Init TICC
EDGE 219DEE EXAME LXI H, s EE?D Startaddr register table 418 EDA7 3IASFOO LDA 2 OOTF Get cwrrent int mask
ED71 115300 LXT Startaddr CFU save area 419 EDAA 3ZFBFF TaTA 1FFF8 Set int mask
ED74 C3EIE9EE JME Go to display routine 420 EDAD CDEVED CAlLL | :EDE7 exch. bytes in 0051-SE
% 421 EDBO 2104EA : LXI H, s EAOS Returnaddr for “6G0°
fE333333333 233083582284 22 EDR3I ES . FUSH H Save EA04 on stack
¥ V ~ VECTOR EXAMINE % 423% EDE4 C36&6EC JMF tECOHE Restore CFU reg and °GO°
fE32S3 3535333232222 28 424 *
& ¥ 425 ¥ INITIALISE TICC:
ED77 Z1ABEE VECXE LXI H, tEEAB Startaddr vector table 424 *
ED7#H LXI .« 3 QOGF Startaddr vector area 42 ¥ Entry: A: Initial value TICC command word (#FC) .
ED7D JMF rEETS Go to display routine 42 ¥ Exit: AFBC corrupted, DEHL preserved.
* 429 X
K KOK K OKOK KR O K KOK K HKOKKOK KK KKK KKK K KKK Rk ¥ 430 EDE7 47 LIEZ222 MOV E,A Init.value in R
¥ INCREMENT HL AND COMPFARE WITH DE ¥ 471 EDR8 07 RL.C A=F9
KK AR R KCOIOR K OOR R R R KRR IORROK K KRR KR X 432 EDE? FO FUSH FSW On stack: A=F9, Cy=1
X 23 EDBA 07 RLC A=F3
¥ Exit: HL was FFFF: Cy=1, ZI=1. 4734 EDERB 07 RLC A=ET7
Else: New HL < DE 3 CY=(0. 435 EDRC 07 ' Ri.C A=CF

N L7 *
ChibPDF - www.fastio.com
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FAGE 08 DAT FIRMWARE 3EC45-3EDF8 V1.0 Rev.1l FAGE 9 DAT FIRMWARE JZEC45-3ZEDF8 V1.0 Rev.l

EDBD EAO7 AT 107 A=07 498 EDEF 70 MoV M, B lat pyte in Znd Tow i
EDRF 4F MOV Cuh C=07 499 EDFO 2R DCX H
EDCO AF XRA A A=O 500 EDF1 71 MOV M, 2o byte in lwt Iocstioo
ED1 Z STC Cy=1 501 EDFZ2 23 INX H
[ LEERZEE  RAL Yy On exits A=BO, H0O2 EDF3 23 INX H Foints to next addr
: DECR c )y C=FF, CY=0 503 EDF4 3D DCR A Update counter
aF sEDCZ2 ) S04 EDFS C2ZECED JINZ s EDEC Next addr if not ready
Moy C.A C=g0 S0% EDF8 C9 RET
FOF FSW A=FY, CY=1 Tl ) *
MoV A, C A=80 H07 *
EDCA RAR A=00 508 X
EDCE 32FOFF STA tFFFS Set comm.rate reg for 9600 =09 EDF9 END
baud, 1 stop bit
B 78 MOV ALB A=F{ KKK O SOK AR OCK KKK X ROk ok ok kKoK
E&LOF ANT 3 OF A=00C ¥ S YMBOL TARBLE %
LRF4FF S8ThA tFFF4 Set omd reg for IN7, INTA 23383332233 2¢333333333388443
enable
e RET N cIie EDOG6 EXAMK  ED6GE FILL EDS4 FILLE EDA4B
¥ GOk EDSA INXCK  EDBO LEE194 ECAS L3E193 ECSS8
¥ INITIALISE GIiC: LIE196 EC&3 L3IEL197 EC66 LIEL98 EC7C L3IE200 ECA4
* LIEZO1 ECAE LIER0Z ECERO L3ER04 ECES L3E210 ED26
¥ This initialisation cancels the initial setting L3E211 EDZEF L3E213 ED4O LAEZZ21 EDZC LAER222 EDR7
¥ done during “power—on’ by 3EF90. Only used during LAER2™® EDC2 L3IER224 EDDS LAEZ2S EDEO LIEZ226 EDEC
% TG0 . LIERER EDEY LADDR  ED1IB LEYTE EDID LCRLF  EDZES
¥ There seems to be some bug in the routine. ALl LS EDO1 MOVEK  ECH3 SURSE  EDSC TSE EDOL
¥ ports are set to input, and then data is written VECXE ED77 ZERO1 ECE® ZERQE ECRERA ~
¥ into cne of this ports (FB —~ FEOL). The function
¥ of LIE2ZT is nonsense (7).
*
¥ Entry: A: Initial value GIC command word (HIE) .
¥ Exit: AFBC corrupted, DEHL preserved.
*
i FS LAEZZ4  FUBH  FGSW Iinit value on stack, CY=0
QLOGFE LXI B, 1 FEOS Addr command word
F&80 ORI 1 80 F=PE
Qa2 87TAX R Set all ports to input
> 0D DCR [ BC=FEOR
Fi1 FOF (=1 A=iR, CY=0
a7 RL.C A=Sb, LY=0
F SRE 2] A=
OB LIEZR2G  DCX R BU=FEOQ]
23 5TAX B (FEO1)=00 (7))
an DER C BC=FEOO
I OFREOED JF tEDEO Writes 00 in non—existing
address FDFE (7!)
EDES ©F RET
S

OO KR KR KOR 0K ARk 40K KKK KKK KK KON KOR O Kk
¥ EXCHANGE RYTES IN REGISTER SAVE AREA X
IS eSS 2332333333232 33 0322332232222

¥
¥ The hibytes and the. lobytes of the addresses
¥ OOSE/0054 thru OOS/54 are exchanged which
¥ each cther.
*
¥ Exit: AFBCHL corrupted. DE preserved.
% .
L3E2T LXI H, : QO53 Startaddr
MV A, 104 Nr of addr to be exchanged
MOV B.M 1st byte in K
EDED IhX H Frnts to next location
EDEE MOV Cem 2md byte in ©

;
dTeS. - WWn s IR G BN S a A T B B B B @Em -l .- EE e -j
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FAGE Ol DAI FIRMWARE 3EDF9-3EFFF V1.0 Rev.l FAGE 02 DAT FIRMWARE 3IEDF9-3EFFF V1.0 Rev.l
Q02 ORG TEDFQ 064 EEZ26 CDFPED CALLL  :EDF9 Frint contents mem.area
005 X Q65 EEZ29 F1 POF =1 "Retrieve symbol
a04 ¥ Obé EEZ2A CDAAEE CALL :EE6A Exchange mem.contents,
005 * Q&7 ) go to next one
O0é KRR K KRR K0OK K OK KK K OK R IO R OR KRk 068 EEZD DAZ7EE Jc tEE37 CJump i TESCT
o7 ¥ PRINT CONTENTS CFU SAVE AREA % 069 EE3Z0O E3 ) XTHL HL: addr symbol,
008 F333333333333233333333383220822 33 Q70 stack: next mem.area
QOw ¥ : 071 EE31 23 INX H addr next symbol
[€3%+] ¥ Entry: HL: Foints to register save area. 072 EE32 7E MOV AM Get symbol
S35 X - msbh A = O0: 1 byte to be printed. 073 EE33 B7 ORA A Set flags
(394 * msbh A = 1: 2 bytes to be printed. 074 EE34 CR223EE JINZ sEE23 Not all symbols done
; ¥ Exit: msbh A = 03 AFC corrupted, EBDEHL preserved. Q7S X )
X msbh A = 1: AFCDE corrupted, BHL preserved. Q76 EEZ7 Di LIEZ232 POF D Retrieve next mem.area
¥ a77 EEZ8 €9 RET
EDF® RB7 LFEZZ7. ORA A Test flags Q78 ' L3
EDFA TE MOY AyM Get contents save area Q079 (2332223352223 332 22233333
EDFE: F2IDED JE :EDLID 1 byte: print it in ASCII 080 X V+X: DISFLAY ROUTINE %
081 (2223222222222 22 2884
¥ If 2 hytes: 082 *
083 ¥ Displays registers at succesive memory locations.
2 EDFE BE Mo E.M Get contents in E g4 : X
T OEDFF 23 INX H Next addr 08 ¥ Entry: DE: startaddress memory area to be
EEOO 56 MoV DM Its contents in D 084 X displaved.
EEOL1 2R DCX H Restore HL g7 * HL: Startaddress symbol table.
EEQR ES FUSH H Gave it on stack 088 x Exit: All registers corrupted.
EEQT ER XCHG Contents addr in HL 089 *
EEO4 CDIRED oAkl :EDLISB Frint 2 bytes in ABCII 090 CDOLED LEERTE  CALL  1EDGS Scan keyb, print char
EEOQO7 E1 FOF H Restore HL 091 > FEOD CFI : OD TCRT 7
EEQ8 C9 RET a92 CEOREE JINZ 1 EEQ9 Jump if also hyte given
* 0
AR KOKOK R KK KK KR KKK KOK Ok K K KO KKK KOk KOk Kk X QOR4 X If only "V or *X%:
¥ Y+X: PRINT ROUTINE IF REGISTER GIVEM X 05
AR AR KOK JCKK R 0K SOR 0K FOKOR K RO OK O OK R OK KOk XK 096 EE41 QO NOF
VAE ¥ 97 EE42 00 NOF
Qléb ¥ Entry: HL: Startaddress symbol table. 098 EE4T QOO0 NOF
OIT7 ¥ DE: Startaddress CFU save area 099 EE44 DS LEE234  FUSBH D Save startaddr mem area
058 X A ¢ Last input character. 100 EE4S 4E MoV CaM Get symbol in C
A9 ¥ Exit: All registers corrupted. 101 EE46 CDB4AEE CALL.  sEER4 Frint symbol
040 * 102 EE49 OEZD MVI Cye3D
041 BEEOS 47 LLEEZ228 MOV B, A Last input in B 103 EE4R CDR4EE CALL  sEER4 Print *=°
042 EEOA CDOLED CALL  :EDOL Frint space’ 104 EE4E 7E MOV A M Get symbol in A
043 EEOD TE LAEZZ2? MOV A, Get symbol from table 105 EE4F B7 ORA A Check flags
044 EEOE E&TF ANI : 7F Skip bit 7 106 EESRO EX XTHL Hl.: startaddr mem.area
045 EE1O CROLZEA JZ s EALR Error if symbol=0 - 107 stack: startaddr symboltable
Q446 EELE B8 CMF E Compare input with symbol 108 EESL FS FUSH  FSW Save symbol + flags
047 EE14 CAZZEE JZ tEERZ Jump if identical 109 EESZ2 CDFRED CaLl  :EDF9 Frint contents mem.area
048 EELT7 TE MOV Ayt Get symbol 110 EESS F1 FOF | FSW Retrieve symbol and flags
EEI8 o7 RLC Check for msb set 111 EESé 23 INX H
EE19 23 INX H Next symbol 112 EE37 F25BEE JE : EESR Jump if "1 byte” symbol
EE1A 13 INX D Next memary area 113
EEIR DZODEE JNEC s EEOD Try next symhol 114 % If 2-byte symbol:
EELE 173 IMX D Next mem. area for "2 byte® 115
symbol s 116 EESA 23 INX H
058 EELIF CEODEE JMF : EEQD Try again 117 EESE OO LEEZES NOF
' 118 EESC QO NOP
¥ I+ symbol found: 119 EESD OO NOF
120 EESE EX XTHL HL: addr symbol
DS LBE230 PUSH D S[ave addr in mem.area 121 . stack: addr next mem.area
7E LIERTL MOV Ay M Get symbol 122 EESF 23 InNX H Next symbol
=3 KTHL Hi.: addr mem.areaj; 123 EE6O DI FOF D Get addr next mem.area
stack: addr symbol 124 EE&61 VE May At Get symbol
20 FS FUSH F35W Save symbol 125 EE&L2 HB7 ORA A

it
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FHGE OF

ey

FIRMWARE ZEDF9-ZE

RZ
CALL
JMF

FFF V1.0

$EDOY
1EE44

Rev. 1

Guit if ready
Frint space
Next one

KK KK KK KK KK KOk K K K KOK KOOk R
¥ VX: EVT. MODIFY CONTENTS X
HOK KKK KKK KKK KKK OISR K KOKIOKKOK R X K
*

¥ Entry: H.: Memory address.
A s Bvmbol.

ORA A Set flags on symbol
FUSH  FS8W and save it

MVI C, 52D

CALL EER4 Frint 70

FLUSH H Save addr mem.area

Nr of datablocks allowed
Get input on stacky last
byte typed in in R

My t. 301
CALL  sERO7

DCR C
JZ Jump if incorrect input
FOF Data typed in in DE
FQF Get addr mem.area
CE } 0 Get symbol and f1&g
150 EE7E 73 MO Change memory contents
Jump if "1 byte® symbol

1591 EE7F FEBDEE JF
¥ If Z-byte symbols
INX H

MOV M,D
IME G EEED

Change 2Znd byte

FOF H Retrieve addr mem. area

FOF [ Retrieve symbol + flags

JF s EEGD If 71 byte® symbol

IMX H Add., INX H if Z-byte symbol

LESE3R2E INX + Mext mem.area

MO e R Get last inpub

Ry 1 OD

[2¥4 Ready 1§ "CR7

CFI 220

RZ Ready i+ °“9F°

CRI 212

sTC Abort with CY=1 if "EBC”

3 RZ

172 EE?9 CI6ZEAR JHF : ERA62 Else: wrong input: Error
R %

KK R KKK KK OKOK K KKK RO SOk R koK R

¥ SYMBOL TABLE EXAMINE (X) X
[F333233333333¢233¢3228 222328

*

¥ The msh is *1° for symbols of two-byte
¥ registers.

X
> C9 LZE40S  DATA 09 I (addr current instr)
43 DATA 41 A
TE 4é DATA 46 F (flags)
T 42 DATN 42 B
180 4= DATA :43 C
184 EEAL 44 DATA 44 D
187 EEAZ 45 DATA 245 23

EEAZ
EEA4
EEAS
EEAL
EEA7

EEAB
EER?
3 EEAA
EEAR
EEAC
EEAD
EEAE
EEAF
EERO
EER1
EERZ
EERZ

EER4
222 EEBRS

EER®
EERE
EERE
EEC1

EECZ
G EECS
EEC6

249

DAI FIRMWARE 3JIEDF9-3EFFF V1.0 Rev.l

48

D3
DO
00

4D

54

BO
Bl

-
e

BZ
B4
B3
Bé&
B7
Q0

7
CI60DD

CDBZEF
DARBEE
CAEBBEE
i

CDASDS6
DO
CE&REA

DATA :48 H

DATA :4C L

DATA D3 8 (stackpointer)
DATA DO P (program counter)
DATA 300

*

(2333323233333 35323333 8322233285

¥ SYMBOL TABLE VECTOR EXAMINE X

[F3 3T TEE232333 283332233083 88

*

¥ The msb is "1° for symbols of two-byte
¥ registers.

X
LAE406 DATA  :4D M {TICC int mash)
DATA 154 T (TICC cmd + comm.req)
DATA :47 G (GIC cmd word)
DATA :BO [C
DATA Rl 1 )
DATA B2 2
DATA B3 %) Interrupt vectors
DATA :R4 4 ) addresses
DATA  BS 5
DATA :Ré6 b))
DATA BT 7
DATA 00
*
(33333232222 8333323 %
% FRINT CHARACTER ¥
KKK KKK K K KOk K KoKk KK
*

¥ Entry: C: Character to be printed.

% Exit: AF corrupted, BCDEHL preserved.

*

co MOV AL
JMF t DD&AO

Char in A
Frint char
*

KHKKKIOR R KKK R AOR SR R Kok R kR XX R X

¥ BCAN KEYROARD; IGNORE BREAK ¥
(3333323238333 23233 0803332238281

¥

¥ Exit: Character in A.

* BCDEHL preserved.

X

CcI CALL  EF83 Becan keyboard
JC tEERG Ignore break
JZ t EERE Wait for input
RET

X

FOK R KKK Ok Kok Ok KRk Rk Kok kR koK Rk kkk kR x
¥ SCAN KEYRBOARD FOR BREAK FRESSED X
R K OO KOKKOK RO KKK Ok Kok KKk Rk R kKo

%

¥ Exite: CY=0: No break.

X CY=1: Break pressed.

3 A corrupted, BRCDEHL preserved.
%

RREAK CALL  :D6RS Scan keyb for new inputs
RNEG abort if Break not pressed
JMF t EALA Restore 8F, wait for
new inputs

e _ wwm TS D SN R I @ IR T B G B B G AR T SR - .



http://www.fastio.com/

DATI FIRMWARE 3IEDF?-JEFFF V1.0 Rev.l

FAGE 05

EECY

EECD

4
&
& EECC
7
8 EECE

HRLRURIRLRA R

I‘-g 8 B3 R R R PRI

260 EECF

262 EEDZ

DAT FIRMWARE IEDF9-ZEFFF V1.0 Rev.l

FAAK R KKK KRRKIKKKKK
% CASSETTE ROUTINES
FRRRROKERRRRKRKRKK KK
X

CICHOT LIEIZS  JMP 10205 WOFEN
N ‘ .

FF : DATA :FF

FF DATA  :FF

FF DATA :FF

ok ot: 10 NP s 0208 WEL K

FF DATA :FF

FF DATA :FF

FF DATA :FF
X

CECEOZ Lo IMP 2 O20CE WCLOSE
¥

CICEOSR LIEZI8 JIMF :0O2CE ROFEN
*

FF DATA

FF DATA

FF DATA
« 4

CIDLO2 L JME 3 02DY REL
*

SEDAOE L3IE3Z40  JMP 3 0ZD4 ROLOSE
X
KE KKK KIRKKKKK
¥ W - WRITE %
REKREKRERKK KK

QEQR2
CDDEEA
ab
FR6ZEA
CDh4BEF
JESL
QO

OO0

(¥1a]

00

(S]]

00
CHO9EE
D1

1=

E1
Ch&6EEF
TH

ChibPDF - www.fastio.com

5F
76

i ?C

a7
00
CDCFEE
CDDBEER

4
¥ Requires 2 address fields + evi. name.

¥ Filetype is "1°7. Writes startaddress of datablock
‘% 4+ data + trailer on tape.

X

LEEE41 MVI C,202 M of addr allowed
CALL  sEADE Scan keyb, addr on stack
DCR [ 2 addr given 7
JF tEALZ Error if not

CALL  :EF48 Evt. name in input buffer
MVI A, 31 File type byte

NOF

NOF

“NOF

NOF

NOF

NOF

CALL  :EEQ9 Write file header on tape
FOF D Get haddr from stack
INX D Incr it

FOF H Get laddr from stack
CALL  :EF&63 Write startaddr on tape
MOV ALE )

SUR i 3

MOV E.A ) Calec length of data
MOV A D ) block, result in DE
SRR H )

MOV D.A )

NOF

CALL  :EECF Wrrite datablock on tape
CALL  EEDS Write file trailer

PAGE. 0&

312
313

314

1S

316
317

~318

319

- 320

321
322

R L ]

e
324

32D

326
e
32

32

ey
e

330

EFOE

EFOF
EF11
EF14
EF17
EF19
EF1iA
EFiR
EF1C

EF1E

EFZ21
EFZ24
EF25
EF28

@ EFZ9

360
366
267
368
369
370
371
372

73

EF20C

EFZ

EF30
EF31
EF34

EFZS

3 EF37

EFZA
EFIHR

c9

QOEQ1L
CDDEEA
CD48EF
Q&3
QO

00

a0
OEQD
CDDREE
1100Fg
[ 1
CD74EF
09
CDBAEF
DR&HZEA

ce

AF
215000

ce

JEFR

JI24700

D1
SEZER

RET
L §
KKKKKKRRKRKKK

" %R ~ READ X%

K AOKK R R KKK KX

M .
One address is allowed. An evt. name is stored

. in the EBUF. Reads header, startaddress and data
from tape. Errorcheck only on data.

*
%
%
*
¥ Exit: HL: lst address above file loaded.
X BC: Evt. offset.

X AFDE corrupted.

X

R Ny of addr allowed

Scan keyby addr on stack
Evt name in input buffer
File type byte

HEXK — MVI L 201
CALL :EADE
CALL  :EF48
MVI B, 31
NOF
NOF
NOF
MVI Ty Q0
CALL :EEDB
LXI D, :FR00

Read file header
Max addr to write data into

FOF E Get evt offset from stack
CALL. EF74 Read startaddr from tape
DAD 2] Add offset

Read data block + trailer
Frint “error® if reading
error

CALL  :EF8A
JINC tEALZ

RET
*
KO KK KRR KK KK ROk 30K RO K 0K KKK K ok KOk kX
¥ RST O: POINTER TO "LOOK"-~FLAG IN HL X
(3232332323323 3228333233323 333 333222

X

¥ Fart of TECZ21.
*¥
¥ Exit: A=0, BCDE preserved.
¥
LIEZ4E  XRA A
LXI « 2 QOS50
RET
X
OK KK KK K K K KK K OK KK KR XK K
X INITIALISE RST O %
KHKKK RO R R KKk KKk ¥
%

¥ Entry: On stack: Returnaddress #EA4Z.
X i

LIET44 MVI Ay :FE Instr code for EI in A
STA 20047 Save it
FOF D Get EA42 in DE
JMF tERER Inte R8T O

¥

(2333223233222 8 888
¥ SET INTERRUFRT MASK %
(2223333233332 8322 3388

X
¥ Fart of RSTO (JECOS).
X

¥ Entry: A: Value for TICC interrupt mashk.
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Rev. 1 FAGE 08 DAI FIRMWARE 3IEDF9?-3EFFF V1.0 Rev.l

FANGE 07 DAT FIRMWARE ZEDF9-ZEFFF V1.0
X Ewit: 6A=0, F corrupted, BCDEHL preserved. 436 EF6H 22TEOL SHLD :013E Startaddr in EBUF
* 437 EF&68 213EOCL LXI H, 2 013E Startaddr to write from
LIEZ4E 8TA tFFF8 Set TICC int mask 438 EF6R 110200 Lx1 Dy 50002 Length
z XRA A A=0 439 EF&E CDCFEE CALL EECFK Write addr on tape
EF4Z C% RET 440 EF71 E1 FOF H
% 441 EF72 D1 FOP D
EF43 FF DATA  :FF 442 EF73 09 RET
¥ 4473 X
A ACKOR KKK R KKK 3OK KK OO R HOK KK X 444 AR KKK KK KK K K K KKK KKK KKK KKKk KK KKK
¥ part of RET O (ZECIER) X 4475 ¥ READ STARTADDRESS FROM TAPE X
kKR K AOK RO KO O KRR ARk Kk KK 446 *#*******X#******#*#******X*X*#
* 447
L3ETZ46 DEX H 448 * Exit: HL: Startaddress.
TME FECLY Inta RET O 449 * CY=13 No reading ervror.
* 45 X CY=03 Reading error, errorcode in A.
[S333E323 2923233232333 28 82883 451 X BCDE preserved.
¥ W+R: NAME IN INPUT BUFFER ¥ . 452 *
RCK K OK KK K K K OK O ROK R KR K IOK KK O OR XK 453 EF74 DS LIEZIZ0 FUBH D
¥ 454 EF7S 213801 X1 Ha, 2 013E Addr EBUF
¥ Mamess 126 characters destroy BABIC pmlnterg. 45% EF78 114101 LXI D,:0141 Addr after addr in EBRUF
* 456 EF7R CDDEEE CALL  :EEDE Read block from tape
¥ Entrys Lart character typed in, in B, 457 EF7E DI FOF D
¥ Exits ~eserved. HL points to EBUF. 458 EF7F ZASIEQL LHLD 2 013E Startaddr in HL
X O: No file name given. ’ 459 EF82 09 RET
X D File name given. 460 S
E4 4461 FRKk kR koo R ok ook
i LX1 Hy s O13E Startaddr EBUF 4462 ¥ SCAN KEYRBDARD %
MVI £, s FF 463 XRkkRRR kR kK
; M Al R Last char in A 464 *
D&DD Sl 10D TR P 465 ¥ Fart of 3ZEEE8. Scans keyboard. Retwns
77 M My (13E) 1= 0 if CR Abb X any key received.
[z} RZ Guit 1f o name given 4467 %
468 ¥ Exit: Ar kFey received.
* If name givens 469 X BCDEHL. preserved.
470 # Cy=1: Break pressed.
FUBH  H Bave startaddr EBUF 47 *
! TN L. ite to next loc 472 EFB3 AF - 3EES XRA A
1 IR E length F i z STA : OZR9 Enable complete keyb scan
DOGED CALL  EDO& Sean keyb, print char JHMF s DOERE Scan keyboard
[R[WAv M, A Char into EBUF . 475 *
[ME01 30D 476 AR KOK KKKk 0K KKK ROk KoK KKk kK
A MNext char if not “CRY 477 ¥ READ DATA FROM TAFE X
& Fetrieve startaddr EBUF 478 133323333 023233333388 2% ¢4
MD“ M, E Store length name in Q135E 479 *
RET 480 ¥ Fart of READ (3EFZ9).
* 481 *
(2SS SRR S 482 EFga CDDEEE L3IEZSZ  CALL  :EEDE Read block from tape
* (Nt used) X 487 EF8D CIELEE JMF tEEE1 Stop reading
FACKROROR RO KK d 484 ¥
485 KKK K oK KK KK K KK KK KK K KKK KK KK KK KOk K
48 FOF H 486 ¥ DCE INITIALISATION ROUTINE X
RET 487 R K K K KK oK K K KKK HOKOKR KO KOKOK KR Kk Kk XKk
* 488 * ]
K KK KKK K 2K K K OK R KKK KKK KK KR KKK 489 ¥ Fart of RESET (C719). Boctstrap for disc drive.
¥ WRITE STARTADDRESS ON TAFE X 490 ¥ Sets GIC in initialisation status. Checks if any
3332323823323 3822822228001 491 ¥ input is received from the DCE-bus and performs
.3 492 ¥ the received instructions.
¥ Entry: HbL: Startaddress. 493 X
¥ Exit: AF corrupted, BCDEHL preserved. 494 ¥ Ewit: A=#EE if no DCE~inputs available.
¥ 425 ES
LIES4Y  FUGBH D 494 EF90 IEI8 LIEZES My By 78
FLisH  H 497 EF9Z OEFE STA T FEOX FA+FCH in, FR+HFCL out

M*mxm-----------------j
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498 EF95 O MVI A{:07 560 - o ¥ If inputs from DINC:
499 EF97 3 E 8TA s FEOX PLE=1 — S61
500 EF?A 3EC MVI L BO1 G562 EFFA JEOL MV A0l
501 EF9C 3201FE s8TA :FEOL Output FE: 01 5643 EFFC 329602 s8TA 10296 Set INSW for DINC input

EF9F 3EO01 MVI A0l 564 EFFF C9 RET.

L EFAL SROZFE STA s FEQ3 FLO=1 H565 *

EFA4 010010 X1 B, 1000 546 X

EFA7 SA0ZFE LIEZSS  LDA s FEQRZ Get input from FPCH 567 *

EFAA E&Z20 ANT 2 20 Bit 5 only =68 FOO0 END

EFAC CEERBEF JINZ tEFR8 Jump if inputs received \\Q )

¥R KRR R KRR kR KRRk ok

¥ I+ no inputss //:a%, ¥ S YmMBOL TAERLEX
FOK IO ROKCKOK HOKORKOKOK K OK KK ROk ROk R K

EFAF OR DCX R ]
EFRO 78 MOV AR ) Wait loop until C=#10 BREAK. EECZ2 CI EERG Co EEE4 LEEZ2Z7 EDF?
=15 EFRD B " ORA c ) LZER228 EEQ9 LIEZ229 EEQOD LIEZ30 EERR L3IE231 EE23
EFRZ C2ATEF JIMNZ tEFA7 ") LIE232 EEZ7 L3ERZE3 EER9 LZEZ234 EE44 LIE2ZE EESR
EFRS ZEEE MVI . EE A=EE if no inputs EELA EEST LIEZZ28 EEBD LIEZIZE EECY
EFR7 C9 RET EECF EEDS ILAE3S8 EED8 LAEZIE9 EEDE
¥ EEEL EEE4 LIET4E EFZ0 LIE344 EF3ED
% DCE BOQTSTRAF INFUT ROUTINE: ;- EFZE LIEZ46 EF44 L3IEZ47 EF48 LEER48 EF61
* EF&3 LIEZSO EF74 LIEZS1 EFB3T © L3IEIEZ EFBA
X Loads MLF inputs from the DCE-bus into the EF90 mE FFE8 LEE3IES EFAT7 LIEZS6 EFS3
¥ stackbottom and goes to it. ‘ EFEER LLEES EFCO L3EZS9 EFDR2 LAEZS6O EFE7
¥ EFF4 LAE40S EEYC LZE40SH EEAB RHEXE EFOF
EFEE8 1100F8 LIEZSG4 LXI D, s FBOO Addr stackbottom
EFRR ZEOR REES MY A, 205
EFED ZZ03FE GTH s FEOZD FCE=
EFCO ZA0ZFE LLZEBES  LDA s FEOR Get input from FC
EFC3-E6BO ANT : 80 Bit 7 only
EFCS CACOEF ’ JzZ tEFCO Wait for change to high
EFC8 JAOOFE LDA FFEQO Get input from FA
EFCHR 12 STAX D Save input in stack area
EFCC 13 InX D Foint to next loc
EFCD FEQ4 AV Ay 804
EFCF = i STA s FEOS PLE=0
EFDZ2 LIEES9 LDA  FEOZ Get input from FC
EFDS ANT z B0 Bit 7 only
EFD7 INZ TEFD2 Wait for change to low
EFDA ZA0ZEFE C LD/ s FEOQRZ Get input from FC
EFDD E&6Z0 ANT 1 20 Bit 5 only
EFDF CRERREF JINZ sEFER Again if high
EFER TEOS MV A, s 06
EFE4 BZ23EFE ’ 8TH :FEZE (FEZE hardwarewise read as
? FEQZ). PLC=06&
T EFE7 ZA0EFE LLIE360  LDA s FEOR Get input from FC
EFEA E&ZO ' ANT $ 20 Bit 9 only
v EFEC CAE7EF JZ s EFE7 Wait for change to high
EFEF C300Fa JME $FBO0 Go to stackbottom
%
EFF2 FF DATA :FF
EFFZ FF DATA  3FF
¥

KK A KA KKK KKK KKK KK
¥ SCAN "DINCT INPUT ¥
(T332 235332222888 84

*
X Fart of SE935. Default “DINC® is RS2IZ input.
*
557 EFF4 CDR4DD L3EZS61  CeALL  :DDR4 Get input from DINC
Ba8 EFF7 CAZEEY JZ tEQRD Sean keyb if no DINC input
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QO7
008
007
010
1l
Q12
Q13
014
Q13
Qlé
017
018
019
Q20
021
022
ORE
O
025
026
Q27
028
Q29
O30
0%
OR2
033
OZ4
Q35
036
037
038
[
040
041
042
043
44
045
Q46
047
048
Q42
050
0%l
Q52
Q5%
054
055
Q%6
057
0S8
(Wb
060
061
0462
Qb3

X

COR4

Dics
pice
D1CE

DICE

DAI BAGIL Vi.1 MODIFICATIONS Rev.l

CIECanl

7B
1EQO
FRecco

CRAA0CO

C789 IZE

c78c
crgr
C722
C79%
c798
C799
C79A

C7DD

F2BFO2
117502
218F02
CD7CDE
FR
CF

31

X
X
¥
'S ==
*x¥% UFDATES in BASIC version V1.1 X¥X
£ 3 =
X
¥ The differences in BASIC V1.1 from V1.0 are given.
¥
X 3 : Indicates a total change of instruction
X ! : Indicates only a corrected jumpaddress
X due te a move of the original routine.
* No mark: Instructions only moved to other
X memory addresses (Mostly to obtain
¥ space for new routines).
* N
¥ .
AKERRKKRIORKK KRR R KKK
¥ INTEGER COMFARE X
L2333 3332333333383
S
¥ The temporary storage register E (sign byte) is
¥ cleared to avoid problems when using the combined
% FET/INT exit LC27. This is done to remove a bug in
% comparing 2 relational numeric operations. The
¥ unitary operator "-° is now recognised correctly.
¥
ORG : COR4
JIMF sDiCcs 1
*
ORG : D18
MoV AL E 1 Get signbyte in A
MVI E,:00 1 Clear E
JF : COBC 1 Compare if both nrs same
s14gn .
JME 1 COR4 1 Else: abort
¥
KKK KKK
¥ RESET X%
(333332223
3
¥ — Now switches off the volume of sound channel 2
X during initialisation. This seems useless,
X pecause in C76C all sound is already switched
X aff.
¥ — The header is changed to "BASIC VI1.1°7
¥
ORG : 0789
S5ThH 1 O1ES 3 Volume SCR2 = O
STA 3 OZEF
LXI £ 20273
LXI H,y & O28F
CALL  :DE7C
El
RST 1
DATA :10
L$
ORG 1 C7DD
DATA :31 1 Header changed to V1.1
¥
¥

PAGE 02

064
065
0bb
067
068
e7:-34
070
a71
072
Q73
074
a7s
076
077
078
079
080
081
082
g3
084
085
086
087
088
[al=3
Q0
a91
092
093
0?4
095
[el-72Y
097
[el4=1
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

125

€827
cazA
82D
cag3o
C833
836
cex7

ca8e7
Ce9h
caeB
ca9cC
C89F
C8AZ
can:

C8AC

CAZS

DERO
DER3
DERé6
DEE7

-

DAI BASIC Vi.1 MODIFICATIONS Rev.l

KKK KKK K K KK KOOk KRR K0k kK
¥ START FROM SCRATCH *
j333 333338233238 323 3388

X
¥ Added is the reset of all keyboard pointers at
¥ various moments:
¥ - When restarting the Basic interpreter.
* ~ After command execution. Then also the output
X direction is reset to screen (to aveid a not
* useable keyboard).
x ~ Idem before executing “break’.
X Resetting the keyboard pointers clears the key
¥ input buffer in order to avoid keybounce.
*
ORG 1 0827
CD63DE CALL D363 1 Keyb. pntrs to default
210000 LXI Hy 2 0000
220001 SHLD :0100
220401 SHLD :0104
221301 SHLD :0113
7C MOV AgH
322201 STA 50122
%
ORG 1 C897
21C402 LXI « 2 02C4 3
7E MoV A 1 Get break flag
R7 ORA A
CA7FCHE JZ :C87F
CD&EDS CALL D363 1 Keyb.pntrs to default
AF XRA A ]
I23101 STA : 0131 ] Output to screen
X
ORG : CBAC
CA9FCSH Jz s CB9F 1 Keyb.pntrs to default,
output to screen
*
[ETETT 3322233522532 323
¥ EMERGENCY STOF ROUTINE X
KKK KKK KRR KRR R KKKk KK KK
*
% No change in execution, only using a new entry on
X THRun NEW" .
X
ORG 1 CARS
CDRODE CALL - :DERO Run NEW with default heap
X
KRkkkkkkkd
¥ RUN NEW X
(33322239333
3
¥ - An additional entry is made for run NEW with
% returning the heapsize to its default value.
.3 In BASIC V1.0, this entry was available on
X #CECO.
X - All jumps/calls to RNEW with other heapsizes
4 are updated.
3
ORG : DERO
210001 LXI H, 1 Q100 1
229D02 SHLD :029D 1 Set heap to default size
Qo0 NOF
Q0 NOF Into RNEW
-l s -_—

- G T e
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126 ) * . 188 L3
127 ORG :C778 189 ’ ORG tD7ES
128 C778 CDESDE CaLl  :DEERB8 ! 190 D7E6 CDSSDD CALL :DDSS J Cursor to column O
29 * 191 D7E? C3FFDA JMF s DAFF 1 Print message
. ORG 1CFO2 192
CFOZ B8DE DRL. :DER8 ' 193 ¥ RSTOF:
* 194
ORG :D2A9 195 - ORG 1 DFO3
D2A% CDRBDE CALL :DEE8 ! 196 DFOI CDE&D7 : CALL :D7Eé ]
* 197
KRR KRRk K 128 ¥ REND:
¥ RUN SAVE X 199
1322323333 ¢ 3 200 ORG tDFOC
X 201 DFOC CDE6GD7 CALL  :D7Eé 1
¥ Instructions only moved. i 202 ’ *
* 203 Aok ok ok koK kKooK
ORG 1 D257 204 . ¥ FAST FRINTING X
D257 B3EZO MVI A, 230 ) 205 KEKKKKERKRRKKKKKKK
D257 CDCSOZ CALL  :0RCS 206 'Y
DZ25C Etl FOF H 207 . ¥ Instruction only moved.
Dz3D D1 7 FOF D 208 - X :
D2SE CDCBO2 CALL 0208 209 : ORG 1 D7EC
D261 D1 FOF D : 210 DVEC ES FUSH -H
D262 C3ID8D7 JMF : D708 211 X
* 212 - : ORG :DICC
R RKKK KKK KK 213 D3ICC C4ECD7 | CNZ +D7EC !
¥ RUNM LOAD X 214 *
KRR EKKRERKKK 218 ORG 1 D78D B
* 216 D78D C3IECD7 JMF :D7EC !
¥ Instructions only moved. 217 X
* 218 (2SS 2232222223333 3 228
ORGE D274 219 ¥ READ BLOCK FROM TAFE X
D274 CDRICE CALL  :CR2Z 220 KK KKK K KR KKK kKKK KK KR KKK
D277 CDR1E7 CALL  :E7?1 22 * .
160 D274 C3 FLUSH B 222 ¥ Now cassette motors are switched off directly
161 - * 223 ¥ after reading is finished.
162 ORG tCFi16 224 ¥ Especially in LOADA, switching off the cassette
163 CF16 74D2 DEL : D274 ! 225 * motors after re-arranging all data was very
164 X ! 226 ¥ annoying.
165 KF R R IKOR KKK KKK . 227 *
146 : ¥ RUN CHECE X 228 ORG. : DBYA
167 kR K Kok 229 DBYA CI6ED2 JMF t DR6S 1
1468 X 230 X
169 X CALL :D7Eé is replaced by the contents of D7Eé6. 231 ORG D265
170 ¥ No change in execution. 232 D263 DZRIDZ JINC : D2R3 1 Evt run loading error
171 ® 233 DL6B C3IDA02 JMF : 02D4 1 Stop cassette motors
172 ORG : D209 234 X .
173 DRCY CALL 3 02CE 235 (3222322233230 231
174 D2CC Iz CFI 2 33 236 X INFUT TEXT LINE X
175 DZCE DRERDZ JINC : DZER 237 (S22 2233233333283 231
176 DED1 OC INR c 238 X
177 DZDZ 3EOQO MVI A, 200 1 01d contents 239 ¥ Added: Output back to screen if break pressed.
178 D2D4 CDD702 CALL  :02D7 1 D7E6 240 ¥ This avoids a not-useable keyboard on return.
179 DED7 QO NOF . 241 %
180 * 242 ORG +DD2D
181 KK KOK KK K K K KK KK K K K KKK KOk Kk Kk Kok 243 DD2D DAI6CD Jc :CD36 3 Jump if break pressed
182 % FRINT MESSAGE ON NEW LINE X 284 %
183 (S22 $3 3233383233233 33382322298 245 ORG :CD36
184 * 246 CDI6 AF XRA A 1 A=0
1835 ¥ New routine. It moves the cursor to a new line 247 CDZI7 CISADS IME : DSSA 1
186 ¥ before a message is printed. Used for printing 248 CD3A FF DATA :FF 1
T Y= ¥ 4 % "STOFFED IN LINE ...° and END PROGRAM® . 249 CDIR FE DATA :FF 1 ,
ChhPDFE - www fastio.com ]
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¥ 3z
ORG : DSSA 313 ¥ Error exit changed: Now checks if end of input
STA $ 0131 1 Output to screen 314 % is reached. EFEPT is only updated if not running
JMP : DD4G 1 Ignore line if break 315 ¥ inputs (anymore).
pressed J16
X 317 ORG tE39C
(3352323332283 2 8330 318 E3I9C CAL7ESX Jz 1E367 3 Read next data if no error
¥ MULTIFLY HL ¥ A X 319 E39F JFA1701 LDA t 0117 1f error: Get ‘run—input”
KRERERRERIOKRRK KR AR R F20 flag
% 321 E3A2 CDCIED CALL :E3C3 b ]
¥ Roputine only moved. 322 ETAS C30EDA JME s DAOR 7 Run "SYNTAX ERROR’
X 323 x
: ORG :DEFC 324 ORG tE3C3
» DESC DAATDE Jc : DEAT ! 325 EJC3I A7 ANA A 1 Set flags
DEFF BT ORA A 326 E3C4 CO RNZ 1 Abort if running inputs
5 DEAO CAACDE JZ : DEAC ' 327 EICS 2AT201 LHLD 0132 Get EFEFT
DEAS EB XCHG . 328 E3C8 11FCFF LXI D, :FFFC
DEA4G 29 DAD H 329 EBCER 19 DAD D -4
DEAY ER XCHG 330 EICC 220001 SHLD 0100 Set start current line
DEAR&6 DZF6DE JNC 1 DE96 3%1 ERCF C9 RET
DEARY DI FOF D 332 X
DEAA F1 FOF FsW 323333323333 322323333 382828
DEAR C9 RET ¥ PREFARE GETTING INFUTS X
. DEAC DI FOF D IS 3333333333339 3 333338338
DEAD F1 FOF FEW *
DEAE 3 cme ¥ The keyboard pointers are set to their default
DEAF C9? RET ¥ values before inputs are asked. This avoids
X ¥ keybounce.
KKK RRK KKK 340 X
¥ RUN RUN X 341 ORG 1 E447
Rk Kok dokok kK F42 E447 221D0O1 SHLD 011D
X 343 E44A CD63IDT CALL :DS63 1 Init keyb pntrs
282 ¥ The sequence of the instructions is modified. 244 E44D ZEFF MVI Ay FF
283 ¥ This enables RUN <linenr’> to be used without 345 E44F JZ21701 s8TA 50117
284 ¥ destroying the contents of heap and symtab. 246 EAS2 CIDOER JIMF : EXDO
285 ¥ =47 *
286 ORG s DF9E 348 KEKKKAOOKKKKR KKK KKK
287 DFFE CDRICE CALL  sCR23 Empty heap and symtab 149 ¥ cont. of OE4Q01 X
288 DFA1 2AFF02 LHLD  :0R29F Get start textbuf 350 E333333333 33833333
289 DFA4 44 MOV B.H ) in RC ] =51 3
290 DFAS 4D MOy C,L ) 352 ¥ Instruction only moved.
" 291 DFA& CDOLE4S CaLL  :E401 Run RESTORE 353 *
292 DFAT 210000 LXI H, 2 Q000 354 E455 I22F01 STA 10123
Z9% DFAC 221501 SHLD :0115 Reset step/trace flag xE55 E458 9 RET
294 DFAF AF XRA ] 356 E45? FF DATA :FF
299 I2R601 STA 10126 No suspended program 357 X
5 J100F9 LXI SF, sF900 Reset SF 3I=58 ORG :E40Q9
359 E409 C3535E4 JMF tE455 !
X RUN <linenr> 3 IbO . 4
361 (3232238332481
ORG : DFRD I62 ¥ RUN CLEAR X
DFRED CIA4DF JMF : DFA4 ! Frocess RUN 363 KEKKKEKKKKRKX
* 364 *
FS3832822 8333232233832 3 2328 365 ¥ Routine is completely modified.
¥ STORE DATA (READ, INFUT) X kb ¥ Max. useable heap space in V1.0 was #7FFF-4.
FS333283¢ 223333333333 23 28838 3467 X Now it is #7FFF.
* 368 X Doesnot set up anymore a complete new heap, but
X Handle string inputs (no charge): 369 ¥ just empties heap and symboltable entries and
X 370 ¥ shifts the program to after the new heap.
ORG s E385 371 ¥
E38% CCR8E4 cz tE4B8 1 Only JZ :E3AZ replaced 372 ORG tE&RS
EZ88 C4R4E4 CNZ s E4B4 1 by its contents 373 E6RS CDFBES CALL :E&F8 1 Get reqd space in HL

R WM WO BN GEE WE I G5 IR TS SN G G S5 G SN G S o .
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x74 E&BB ED PUSH H 1 Freserve it 436 ¥ avoid keybounce.
375 E6RY 70 MOV AlH 1 Get hibyte in A 437 X
76 E6BA 2R DCX H 1 438 ORG = $ER7S
377 EGERR ZR DCX H 1 439 EB75 AF XRA A 1
78 E6BC 2B . DCX H b] 440 ER76 32B902 STA 2t O2R9 3 Clear breakflag
379 ELED ZR DCX H J Reqd space ~4 441 ER79 CDBEDS CALL :D6BRE 1 Run GETC
80 E6GRE B4 ORA H 3 442 3 :
=81 EGRF FALISDA JM s DALS 1 Run “NUMRER OUT OF RANGE® 443 ORG :EAQ4
E2 error if < 4 or » 32K. 444 EAO04 7T6E DBL. 1 6B7S !
383 E6C2 DI FOF D 1 Get reqd space ‘in DE 445 * ’
Z84 E6CT ZATYDOZ LHLD 029D 1 Get old heapsize 446 (2322322223
3859 E6CH ER XCHG h] 447 ¥ RUN TAB x
386 E6LT7 229D0Z SHLD : 029D 1 Store new heapsize 448 RRRR KRR K
87 E6CA C314D2 i JIMF : D214 3 449 X X
388 E&LCD FF DATA :FF 1 450 * The old routine worked only for DOUTC=0. Now
389 X 451 ¥ DOUTC is not checked anymore, but the Z-flag
390 ORG :D214 452 ¥ set by CE60 is evaluated. If Z=1 (all O.K.),
%91 D214 CDIADE CALL  :DE1A 1 Calce difference old/new 453 ¥ the TAB~instruction is executed. If 7=0, then
392 DRL7 ED PUSH H 1 Freserve result 454 ¥ the number of tab’s is not correct. Then only
3I93 D218 CDRICE CALL  :CR23 1 Empty heap and symtab, 455 ¥ one space is printed.
394 move program to after heap 456 * )
395 DZIBR 20001 LHLD :0100 Get pntr to current line 457 ORBG tEAARD
A6 DRIE 7C MoV A 458 EAAS 1F RAR 3 Dummy to preserve I-flag.
397 DZIF B3 ORA L 459 *
398 DEZEO DI FOF D Get difference 460 KK KKK KKK KKK
399 D221 C8 RZ Abort if direct cmd 461 ¥ RUN INT %
400 DRZZ 19 DAD D 1 Add difference to pntr 462 ) KK KKK KK KKK
401 current line 467 ¥
402 D2RT CIBBCE JMF t CERR 3 464 ¥ Running INT on a number with value O gave as
407 DRR& FF DATA :FF 3 465 X result: —1. Now this failure is corrected.
404 B ‘ 466 ¥
405 ORG : CERE 467 ) ORG’ : ERFO
406 CEBER 220001 COGHLD 20100 1 Update pntr 468 ERF0 212901 LXI Hy 20129 b .
407 CERE CDOL1E4 CALL  :E401 1 Run RESTORE 449 EBY3 E7 RST 4 1 Copy MACC to WORKE
408 CEC1 DS FUSH D 1 Preserve difference 470 EB94 OF DATA :OF 1
409 CEC2 CI7FD8 JMF 1 DBTF ] 471 EB9S C1 FOF ] ]
410 * 472 ER%6 E7 RST 4 3 MACC = INT (MACC)
411 DORG s D87F 473 EB97 1E DATA 111E 1 for FPT number
412 DB7F El FOF H 1 Get difference 474 ERY8 B7 ORA A ] Set flags on exp byte
413 D8O 09 DAD K 1 Add tesxtpntr 475 ER?? FO RF 1 Ready if nr positive
414 DEB1 44 MOV ByH 1 New textpntr in BC 476 EB9A CICSCE JME s CECS ]
41% DBAZ 4D MOV C.L ] 477 X ’
416 DBBE R7 ORA A 1 No special action 478 ORG :CECS
417 DRB4 09 RET 3 i 479 CECS CDOCCO CALL :CO0C 1 FPT compare nrs in MACC
418 DB8S FF DATA :FF 1 ‘ 480 and in WORKE
419 * 481 CEC8 ZI1F1DO LXT H, :DOF1 1 Addr FFT (1)
420 PSS 2L LIETISLSSETTL TS 482 CECE (8 - RZ 1 Ready if nr = O
21 ¥ RUN A VARIABLE FOINTER % 483 CECC E7 RST 4 1 Add (-1) to MACC if nr <0
22 ARXXKKERXRKKRKERKR KRR KKK 484 CECD QO DATA 300 3
23 X 48% CECE C9 RET 1
¥ This enables the use of DIM (255,258). In V1.0, 486 X
¥ the max. dimension was 254. 487 (2233332232333 332323 8
X 488 ¥ part of RUN TALEK X
DRG s E9BE . 489 (32 33¢333323 328222384
EYBE CDFOED CALL  sEDFO 1 Another calculation 490 3
routine is used 491 ¥ A bug is removed, caused by XCHG in #EC71. The
X 492 ¥ return from #EC78 (JMFP CDé7) could not be executed
(82338222283} 493 ¥ correctly, because of a wrong address stored in
¥ RUN GETC % 494 ¥ the HL-registers. This problem existed only for
AEREKKE KKK KK 495 ¥ the "TALK" —~codes #0C (wait) and #0D (ML call).
¥ 494 ¥
% Better entry to keyboard scan routine to 497 ¥ Entry: DE: Wait time or address ML-routine.
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498 * &0 *
499 ORG tECT1 S61 KRKRRKRKK
500 ECT71 CCCCDA cz : DACC 1 If to be waited 562 ¥ LOADA X
501 EC74 C462CD CNZ 1CDhé&62 1 Goto MLFP address 567 1333333324
502 EC77 CI670CD JMF t CD&67 Handle next code 564 L 4
O35 EC7A FF DATA FF 565 ¥ Switching off the cassette motors is now part of
) Sé6b6 % D897. So the cassette motors are switched off
¥ If waits 567 x directy after the reading from tape is done.
¥ As old routine, but HL replaced by DE. 568 X
569 ORG tEE6B
ORG 1 DACC 570 EEGE C3IZZEE JIMF tEE3R 1 Adapted to new situation
DACE 1R DCX D 1 871 X
DACD 74 MOV A.D 3 572 X
DACE BX ORA E ] S73F * TR SRR E S
2 DACF CRCCDA JINZ : DACC 1 Wait for DE=O =74 KEkkX ROM BANK 2 KXXXX
513 DADR C9 RET 3 875 * SR mm SR
DADE FF DATA :FF 3 X 876 3
515 . ’ 577 X
516 ¥ To enable ML call: - 578 KEXKKEKRKKKEKRKNK
517 : 579 * WINDOW DOWN %
518 ORG :CDoR 580 KKK KK KKK RO KKK £
519 CD62 DS FUsH D 1 Address MLF on stachk =831 'Y
TR0 GG 9 RET 3 Go to it =82 ¥ A bug which let the cursor disappear sometimes is
21 X =83 ¥ removed.
e Kok K ¥k KK KRR KR OK ROk KK KR K XK =84 *
523 ¥ TEST A FFT VARIABLE X =585 ORG :ECE6
24 : AR O KOk X 586 ECE6 2AATF00 LHLD :00A9 1 Get offset top of window
525 3 =87 from start buffer
H26 % The old routine tested all bytes of the FFT nr. =88 ECRY ER XCHG 1 in DE
527 ¥ Now only the exponent byte and the hibyte of the 569 ECEA CD&EDZ CALL  :D26E h]
52 X mantissa is tested. In this way, very small FFPT =590 ECHED FCARED CM :EDAR Then cursor down
52 ¥ numbers are considered to be zero. =501 X
G530 X 592 ORG : D26R
i | ' OREG :ECR1 593 DIZER ZAACOO LHLD  :00AC ] Get Y~offset cursor in
532 ECT1 CABEC Jz TECY8 3 Abort if A and B are O =94 document
G933 ECP4 TR MoV ALE 1 Exp byte in A 595 DR6E CDFRE6 CALL :E&F2 1 HL=HL~DE
534 ECYS Fo6Ol ORI 201 3 Clear CY—~flag 504 DE71 2 DCR L 1 -1
535 EC97 00 NOF 1 597 D272 7 STC ] Set “window changed’ flag
* 598 D273 C9 RET 1
X 599 *
¥ 5 2T 2 2 A R R ’ HOO %
RKAKK ROM BANK 1 KKk 601 * Emsmsssomems
* R R R R &HOZ kKKK ROM BANK 3 kXkkX
L3 bOE ¥ o e e R S SR SR A 5
X 604 X
KKK KKK KK KOk X HO5 X
¥ FPT EXF X 606 (32833332323 3333823333333333333 3333328383
KHOROOK K KOk k K &O7 ¥ ERROR EXIT “ENCODE INT NR INTO EBUF X
¥ &OB8 FS2SSST22323 3233333333333 333332333322 2%
¥ Test for overflow is modified. Overflow occurs L0y *
¥ for e"X when —45 < X < 43.6. 610 ORG :EBR7
¥ This is checked now before exponent routine is 611 EBR7 2U9FE3 LXI H, :E39F 1 (0) Addr routine *STORE
¥ entered. &12 DATAT
¥ 613 EB8BA ET FUSH H ] Preserve it as retuwnaddr
ORG  :E&B8 614 EBBR 3A4000 LDA  :0040 1 Get FOROM -
S53 E688 CACYEF Jz :EFC? 3 615 EBBE E&3F AN : 3F 1 Select bank ©
X 616 EBCO FS FUSH FSW 3
ORG  :EFCS ) 617 EBC1 C3IELCH JMP :CkE6 1 Bank return
EFC? 7A MoV A, D 1 Get lobyte MACC 418 X
EFCA E&CO ANI : GO 1 Check for max. value : 619 X
EFCC CZ8BES INZ 1 E6BR 1 Jump if nr too big &20 x
EFCF C394E6 JMF tE694 3 I 0Lk 621 EBC4 END
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