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FIGREL
FIGREV
USRVER
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ABL
ACR
ADOT
BELL
BSIN
BSOUT
DLE
LF

FF
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-
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EM
NSCR
KBBUF
Us

RTS

Cco
NBCF
BUF1
INITRSY
INITSH

Fig Forth 8086/88 Ver 1.0 DAGE
EJECT
RELEASE & VERSION NUMRBERS
EQU 1 : FIG RELEASE #
EQU ) : FIG REVISION #
EQU ) : USER VERSION #
ASCII CHARACTERS USED
EQU 20H ; SPACE
EQU @DH . CARRIAGE RETURN
EQU 82EH : PERIOD
EQU 974 ; (7G)
EQU SFH : INPUT DELETE CHAR
EQU @84 : OUTPUT BACKSPACE (“H)
EQU 10H ; (7P)
EQU gaH : LINE FEED
EQU 0cH . FORM FEED (°L)
MEMORY ALLOCATION
EQU 4000H ; END OF MEMORY + 1
EQU 1 : NO. 1824 BYTE SCREENS
EQU 128 : DATA BYTES PER DISK BUF
EQU 4CH : USER VARIABLES SPACE
EQU gADH ; RETURN STK & TERM BUFF.
EQU KBBUF+4 ; DISK BUFFER +4 BYTES
EQU NSCR*1224/KBBUF ; NO. OF BUFFERS
EQU EM=-CO*NBUF ; FIRST DISK BUF
EQU BUF1-US ; (R
EQU INITRO-RTS : (S9)
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0100
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0104
0125

0188
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g1oA
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g118
211A
gl11cC
011E
8120

8122

8126
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SOURCE:

92 BE

79 QE
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2a
3B

3B
3B
3B
00
6o
1A
1a
BE

pe

3B
3B
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FORTH.A86

CSEG
ORG

ORIG DB

JMP
NOP
JMP

DB
DB
DB
DB
DW
DW
DW

.
’
.
’
.
r
.
r

DW
DW
DW
DW
DW
DW
DW
DW

; <<<K<K<K< END

n COLD"

- mE ma wE R

DW
0P DW
RPP DW

Fig Forth

1008

984
CLD

WRM

FIGREL
FIGREV
USRVER
@EH
TASK-7
BSIN
INITRO

{<<<<< FOLLOWING USED

MUST BE IN SAME ORDER

INITSO
INITR®
INITSE
32

0
INITDP
INITDP
FORTH+6

DATA USED BY

THE FOLLOWING IS THE CPU'S NAME
START) .

5H,8B32

INITRO
INITRS

80826/88

'NOP'

- =

Ver 1.0

PAGE

INSTRUCTION
VECTOR TO COLD START

; VECTOR TO WARM START

~E ma M me ma ma e

INIT (UP)

BY "COLD"

FIG RELEASE #

FIG REVISION #

USER VERSION #
VERSION ATTRIBUTES
TCP WORD IN FORTH VOC
BKSPACE CHARACTER

WORD >>>>>>>

AS USER VARIABLES

; INIT (S8)

; INIT (RO)

; INIT (TIB)
; INIT
; INIT
: INIT
; INIT
; INIT

n COLD "

THE NAME IS 32 BITS IN BASE 32.

6H 7

(WIDTH)

(WARNING)
(FENCE)
(
(

VOC-LINK)

WORD >>>>>

(PRINTED DURING

“8@86“

; USER AREA POINTER
; RETURN STACK POINTER

Ll
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o v ———————————— o —

FORTH REGISTERS

~e e we we

FORTH 8886 FORTH PRESERVATION RULES

- ———— —— e i —————

IP SI INTERPRETER POINTER.
MUST BE PRESERVED
ACROSS FORTH WORDS.

W DX WORKING REGISTER.
JUMP TO 'DPUSH' WILL
PUSH CONTENTS ONTO THE
PARAMETER STACK BEFORE
EXECUTING 'APUSH'.

mE mE R R mE ma ws w4 we

sSpP SP PARAMETER STACK POINTER.
MUST BE PRESERVED
ACROSS FORTH WORDS.

RP BP RETURN STACK.
MUST BE PRESERVED
ACROSS FORTH WORDS.

AX GENERAL REGISTER.
JUMP TO 'APUSH' WILL PUSH
CONTENTS ONTO THE PARAMETER
STACK BEFORE EXECUTING 'NEXT'.

mE B Sa wE NS A R M S N WE mE wa wE W

ONLY USED BY A FEW WORDS.

; BX GENERAL PURPOSE REGISTER.

: CX GENERAL PURPOSE REGISTER

; DI GENERAL PURPOSE REGISTER.

: c5 SEGMENT REGISTER. MUST BE

; PRESERVED ACRQOSS FORTH WORDS.
; SS " o 1

; ES TEMPORARY SEGMENT REGISTER

H

............................................
L A A A B A A A A A A A A A A A A A A A A A B A A A e

-

ol
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P ——— — ———— i —————————————— —

; COMMENT CONVENTIONS:

———— o ————————

-

= MEANS "IS EQUAL TO"

<= MEANS ASSIGNMENT

NAME = ADDRESS OF NAME

(NAME) = CONTENTS AT NAME

( (NAME)) = INDIRECT CONTENTS

CFa = ADDRESS OF CODE FIELD

LFA = ADDRESS OF LINK FIELD

NFA = ADDR OF NAME FIELD

PFA = ADDR OF PARAMETER FIELD

Sl = PARAMETER STACK: 1ST WORD
S2 = PARAMETER STACK: 2ND WORD
R1 = RETURN STACK: 1ST WORD

R2 = RETURN STACK: 2ND WORD

(ABOVE STACK POSITIONS VALID BEFORE
AND AFTER EXECUTION OF ANY WORD, NOT

WA ME WE ME ™A ME WA w4 me e wE wE WE WS WA WE SE W4 WA WE WE WA WA W W WE wa we

DURING.)

LSB = LEAST SIGNIFICANT BIT
MSB = MOST SIGNIFICANT BIT
LB = LOW BYTE
HB = HIGH BYTE
LW = LOW WORD
HwW = HIGH WORD
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gl2a 89 90
012C 060 90

SOURCE:

FORTH.AB6 Fig Forth 8086/88 Ver 1.0 PAGE

ME WA ME mE ma ma A mE MA WE e ws A ms mp N s w4 N4

T T T T BT I R T

DEBUG SUPPCRT

THIS ROUTINE WILL ALLOW YOU TO STEP THRU FORTH
PROGRAMS EVERY TIME 'NEXT' IS EXECUTED.

IN ORDER TO USE THE STEP FEATURE, YOU MUST DO
THE FOLLOWING:

ON IN 'NEXT'

1. PATCH THE INSTRUCTI
'"TNEXT'.

WITH A JUMP TO

2. PATCH YOUR BREAKPOINT RCUTINE AT
'BREAK' (USING 'DDT86' IN CP/M).

3. SET VARIABLES, 'BIP' & 'BIPE' TO THE
ADDRESSES YOUR WANT TO STEP THROUGH

THE CONTENTS OF THE TWO VARIABLES 'BIPS' AND
'BIPE' ARE INTERPRETED AS FOLLOWS
BIP BIPE DEBUG~-CONDITION
] X OFF
=1 X TRACE ALL 'NEXT' CALLS.
ADDR1 8 TRACE 'ADDR1' ONLY.

ADDR1 ADDR2 TRACE 'ADDR1' TC 'ADDR1'.

NOTE: THE ABOVE ADDRESSES CAN'T POINT
TO A 'CODE FIELD ADDRESS'.
'X' = DON'T CARE VALUE.

el

BIP DW g ; BREAKPOINT START ADDR
BIPE Dw 4} ; BREAKPOINT END ADDR

n
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g12E
12F
0130
0134
0136
0138
013B
813D
@13F
0141
0143
0147
149
pl4B
914D

g1l4F
2158

2151

2153
6154
8155
2156
8158

9C

2E
2B
74
3D
74
3B
74
77
2E
2B
74
3B
72

58
9D

EB

58
8D
AD
8B
EB

Al
co
1B
FF
12
Cé
CE
10
Al
co
88
Cé6
04

82

D8
B85

SOURCE:

28 Bl

FE

2C 921

FORTH.AB6 Fig Forth 8£86/88 Ver 1.8 PAGE

EJECT

% d dk dkodkodkodeodk ko v ko ko

x 'TNEXT' L
kkkkk kK hkk *k* Kk *x

THIS IS 'NEXT' WITH DEBUG SUPPORT...

NEXT: PUSHF ; SAVE REGS
PUSH AX
MOV AX,BIP ; BREAKPCINT START ADDR
OR AX,AX ; ZERO?
JZ TNEXTZ2 ; NO BREAKPOINT
CMP AX,-1
JZ TNEXT1 ; STEP ALL POINTS
CMP AX,SI ; IN BREAKPCINT RANGE?
Jz TNEXT1 ; STEP THIS LOCATION
JA TNEXT2 ; NO
MOV AX,BIPE ; BREAKPOINT END ADDR
OR AX,AX ; ZERO?
Jz TNEXT2 ; ONLY ONE LOCATION
CMP AX,SI ; IN RANGE STILL?
JB TNEXT2 ; NO

; PAUSE ON ADDRESS

;
TNEXT1: POP AX
POPF

RESTORE REG

-

; ADD YOUR BREAKPOINT CALL HERE

’
BREAK: JMPS TNEXT3 ; CONTINUE WITH PROGRAM

; NO BREAKPOINT PAUSE, RESTORE REGISTERS

TNEXT2: POP AX

POPF
TNEXT3: LODS AX ; AX <~ (IP)
MOV BX,AX

JMPS NEXT1

~J
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EJECT

*hkk ok ok ok ok okkokokkok

NEXT

* *
* *
* *
* DPUSH *
* *
% - BPUBH : &
* *
* *

d ok ok ok ok ok ok ok ok ok

R T R . L LR TR T T

Bl5A 52 DPUSH: PUSH DX
8158 54 APUSH: PUSH aX

-
’

e ———————— i —— —————————————————

PATCH THE NEXT 3 LOCATIONS

(USING A DEBUG MONITOR; I.E. DDTB86)
WITH 'JMP TNEXT' FOR TRACING THROUGH
BIGH-LEVEL FORTH WORDS.

A TR T T

815C AD EXT: LODS AX ; AX<-= (IP)

915D 8B D8 MOV BX,AX

@15F 8B D3 NEXT1: MOV DX, BX sl =tllgne)
P16l 42 INC DX s (W) <= (W)+1
9162 FF 27 JMP WORD PTR [BX] ; TO 'CFa'

(V¥
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EJECT

LEE S EEEESREESEE RS SRR R R R R RS SRR R R R R R EREEEEEE]

® AR N DICTIONARY WORDS START HERE ok & Ak
Kk kk kK kAKX Kk AR KA AKX RN Ak kA kkkh Ak kR Rk Ak kkk kK k¥

Kok ok ok ok ok ok ok Kok k
* LIT *

kkhkkhkkdkkxkk

I ~e =t = =s =s =8 =s = e

9164 83 PP DB 8 3H
0165 4C 49 DB 'LI'
9167 D4 DB 'T'+80H
0168 80 00 DW 2 ; START OF DICTIONARY
B16A 6C 01 LIT DWS+2 ; (S1) <= ((IP))
g16C AD LODS AX ; AX <~ LITERAL
16D E9 EB FF JIMP APUSH ; TO TOP OF STACK
: (S SRR SR RS EE SRS
; * EXECUTE  *
: *kkkkkkxhkhkhkhkhkkhk
6170 87 DB 87H
171 45 58 45 43 55 54 DB '"EXECUT'
8177 C5 DB "E'+80H
8178 64 01 DW LIT-6
917a 7C @1 EXEC DW $+2
@17C SB POP BX ; GET CFA
@17D E9 DF FF JMP NEXT1  ; EXECUTE NEXT
: dodkodk ok ok ok ok ok ok okokokok ok
: * BRANCH *
; I EEEEREESEREE RS
P182 86 DB 864 ; BRANCH
0181 42 52 41 4E 43 DB 'BRANC'
9186 C8 DB 'H'+80H
2187 78 01 DW EXEC-0AH
9189 8B @1 BRAN DW S+2 ; (IP) <= (IP) + ((IP))
0188 83 34 BRAN1: ADD SI,[SI)
918D E9 CC FF JMP NEXT ; JUMP TO OFFSET
: e S SR SRR EEEEEES]
; * @BRANCH  *
H IR S R E RS SR EEEE S S
0190 87 DB 874
@191 30 42 52 41 4E 43 DB ' @BRANC'
#197 C8 DB '"H'+80H
#198 88 01 DW BRAN=-9
8192 9C 91 ZBRAN  DW $+2
#19C 58 POP AX : GET STACK VALUE
919D @B CP OR AX,AX ; ZERO?
@19F 74 EA Jz BRAN1 ; YES, BRANCH

(Yol
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01Aal
glaz
g1a3

@1a6
B1Aa7
B1AC
21AD
@1AF
@18l
p1B4
g1B7
g18A
21BD
@1BF

g1Cl
g1C4
81C5
01C6

21C9
g1ca
01D3d
g1D1
@1D3
81DS
21D6

21D9
21DA
41DD
@1DE
glE@
BlE2
@lE3
BlE4
B1E6
B1E7
8lE8
A1EA

45
46
E9

86
28
A9
L)
Bl
BB

8B
2B
33
78

83

45
ES

87
28
A9
A6
D5
5B
E9

84
28

Ccs
E2
SA
58
87
50
52
87
E9

B6

93

258

21
81

DB

44
21
91

EC

EC
6F

4F

ae
0o
2@
g2

24

4c

FF

4F

FF

4F 50

4F 4F

59

INC
INC
JMP

%ok drode ok %k ok ok ok ok

* (LOCP)

dodr drodkode o ko e e

s we me wa

DB
DB
DB
DW
DwW
MOV
ADD
MOV
SUB
XOR
Js

XLOOP

XLOO1:

lDOI
ADD
INC
INC
JMP

; END OF

Xk kkdkkkdkdhkw

x (+LOCP)

kEkkkkkkx kW

-~ mw ma wa

DB
DB
DB
DW
DwW
POP
JMP

XPLOO

;************

(DO) *

;************

- x
’

DB
DB
DB
DW
Dw
POP
POP
XCHG
PUSH
PUSH
XCHG
JMP

XDO

Fig Fortnh 8886/88

SI :
SI
NEXT

*x Kk *
*
* ok ok

g86H

' (LOOP'

') '+80H
ZBRAN-0AH
$+2

BX,1 -
[BP],BX ;
AX, [BP] ;
AX,2[BP];
AX,BX :
BRAN1 -

LOOP.
BP, 4 :
SI
SI :
NEXT -

*x kW
*
* ok ok ok

87H

' (+LCOP'
') '+80H
LOOP=-9
S+2

BX &
XLO01

84H

I{DO'
')'+80H
XPLOO-0AH
$+2

DX .
AX 3
BP,SP H
AX

DX
BP,SP
NEXT

-~

w
=]
(]
1

Ver 1.3

NO, CONTINUE...

INCREMENT
INDEX=INDEX+INCR
GET NEW INDEX
COMPARE WITH LIMIT
TEST SIGN (BIT-16)
KEEP LOOPING...

ADJ. RETURN STK

BYPASS BRANCH OFFSET
CONTINUE...

9]
tr)
+3
L—t
O
O
L]

VALUE

INITIAL INDEX VALUE
LIMIT VALUE
GET RETURN STACK

GET PARAMETER STACK
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EJECT

o gk otk ok ok ok %k ok Rk
* I *
% ok ok ok oo ok ok ok

=~ wE S we

@1ED 81 DB 81H

BlEE C9 DB '‘I1'+80H

@lEF D9 81 DW XDO-7

g1Fl F3 01 IDO Dw $+2 ; (S1) <= (R1)

PlF3 8B 46 B2 MOV AX, [BP] ; GET INDEX VALUE
@lF6 E9 62 FF JMP APUSH ; TO PARAMETER STACK

% % dr ok g ok ok ok o g W ok

* DIGIT =

% % g de gk ok vk ok ok ok ko ok

LU T TR 1Y

@lF9 85 DB 85H

B1FA 44 49 47 49 DB 'DIGI'

PlFE D4 DB 'T'+86H

g1FF ED 01 DW IDO-4

0201 B3 B2 DIGIT DW $+2

0283 5A POP DX ; NUMBER BASE

p284 S8 POP AX ; ASCII DIGIT

g285 2C 30 SUB AL,'D'

8207 72 17 JB DIGI2 ; NUMBER ERROR

8289 3C @9 CMP AL,9

g2¢0B 76 06 JBE DIGI1 ; NUMBER = @ THRU 9
828D 2C 87 SUB AL,7

828Fr 3C @A CMP AL,19 ; NUMBER 'A' THRO 'Z2' ?
2211 72 @D JB DIGI2 ; NO

9213 3A C2 DIGIl1: CMP AL,DL ; COMPARE NUMBER TO BASE
2215 73 99 JAE DIGI2 ; NUMBER ERROR

8217 2B D2 SUB DX, DX ; ZERO

9219 8A D9 MOV DL, AL ; NEW BINARY NUMBER
221B BR 91 MOV AL,1 ; TRUE FLAG

821D E9 3A FF JMP DPUSH ; ADD TO STACK

;7 NUMBER ERROR
i

6220 2B C@ DIGI2: SUB AX,AX ; FALSE FLAG
8222 E9 36 FF JMP APUSH ; BYE
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8225
8226
g228
p22C
922E
8238
232
8234
0235

8236
p238
223A
823C
@23E
2242

824

22432
0244
£246
8248
224A
024C

B24E
p251
@252
@255
8257

223A
2258
625D
@25F
0261

2264
8266
8268
026A
826D

VER

86
28
A9
F9
30
8C
8E
5B
59

8B
8A
8A

-
'

24
15

43

-
i

8A
32
82

75
73

83
53
B8
2Aa
E9

43
72
8A
92
E9

8B
2B
75
B8

E9

1.0

46 49 4E 44

01
82
D8

co

F9
a7
D9
g5
3F
18

87
85

@E
F4

c3
21

Fé
aa

2o

FF

87
87
co
F6

iF
DB
CC
a8
EB

8%}
FE

SOURCE:

FORTH.A86 Fig

EJECT

IR R E R EEREERE SRR

* (FIND) ®

dodkk ok dkok ok kkokok ok koK

- ma ma we

DB
DB
DB
DW
DW
MOV
MOV
POP
POP

PFIND

; SEARCH LCOP
PFINl: MOV
MOV
MOV
XOR
AND
JNZ
; LENGTE MATCH,
PFINZ2: INC
INC
MOV
XOR
ADD
JNZ
JNB
; FOUND END OF N
ADD
PUSH
MOV
suB
JMP

; NO NAME FIELD

GET NEXT LINK
(ZERO = FIRST

M o~s = =+ =»

FIN5: INC
JB

MOV
ADD
JMP
PFIN6: MOV
OR

JINZ
MOV
JMP

Forth 8886/88 Ver 1.% PAGE
B6H

'(FIND'

')'+80H

DIGIT-8

S+2
AX,DS

ES,aX ; ES = DS
BX ; NFA
CX ; STRING ADDR

DT ,EX ; GET ALDR

AL, [BX] ; GET WORD LENGTH
DL,AL : SAVE LENGTH

AL, [DI)]

AL,3FH ; CHECK LENGTHS
PFINS : LENGTHS DIFFER
CHECK EACH CHARACTER IN NAME
BX

DI ; NEXT CHAR OF NAME
AL, [BX]

AL, [DI] ; COMPARE NAMES
AL,AL ; THIS WILL TEST BIT-3
PFINS ; NO MATCH

PERINZ ; MATCH SC FAR, LOOP

AME (BIT-8 SET); A MATCH

BX,5 ; BX = PFA

BX : (83) <~ PFrA

AX,1 ; TRUE VALUE

LH,DCH ; CLEAR HIGH LENGTH
DPUSH

MATCH, TRY ANOTHER

FIELD ADDR (LFA)

WCORD OF DICTIONARY)

BX ; NEXT ADDR

PFING ; END OF NAME

AL, [BX] ; GET NEXT CHAR

AL ,AL ; SET/RESET CARRY
PFINS ; LOOP UNTIL FOUND
BX,[BX] ; GET LINK FIELD ADDR
BX,BX : START OF DICT. (3)7?
PFIN1 ; NO, LOOK SOME MORE
AX, 9 ; FALSE FLAG

APUSH ; DONE (NO MATCH FOUND)
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2278
8271
0277
8278
@27A
827C
027D
P27E
B27F
6281
0284

6285
286
8287
2289
8288
#28C
B 28E

8298
9292
293

8296
8297
2298
2294
B829C
@29E

B2A8
@2A2

@225
p2a7
@2A8

87
45

25
7€
58
5B
53
B4
BA
4B

43
42
3A
74
52
3A

=]

8B

-
L

E9

43
42
3A
74
3A
75

8B
ES

8B
49
E9

SOURCE:

4E 43 4C 4F 53

B2
B2

go

EF EF

g7
Fa

27
26
Cc2

C4 FE

87

27
Fé

c2

B5 FE

Cc2

AF FE

FORTH.AB6

EJECT

khkdkhkdkhkdkkkdhkkkdhkkx

c ENCLOSE %

LR RS & B EEE SRR S

ETRETEETI T

Fig Forth 8086/88

Ver 1.0 PAGE

DB 87H
DB 'ENCLOS!
DB 'E'+80H
DW PFIND-9
ENCL DW $+2
POP AX ; S1 - TERMINATOR CHAR.
POP BX ; S2 - TEXT ADDR
PUSH BX ; ADDR BACK TO STACK
MOV AH, 0 ; ZERO
MOV DX,-1 ; CHAR OFFSET COUNTER
DEC BX ; ADDR =1
; SCAN TO FIRST NON-TERMINATOR CHAR
ENCL1: INC BX :+ ADDR +1
INC DX ; COUNT +1
CMP AL, [BX]
JzZ ENCL1 ; WAIT FOR NON-TERMINATOR
PUSH DX ; OFFSET TO 1ST TEXT CHR
CMP AH, [BX] ; NULL CHAR?
JINZ ENCL2 ;: NO
; FOUND NULL BEFORE FIRST NON-TERMINATOR CHAR.
MOV AX,DX ; COPY COUNTER
INC DX s +1
JMP DPUSH
; FOUND FIRST TEXT CHAR, COUNT THE CHARACTERS
ENCL2: INC BX ; ADDR+1
INC DX ; COUNT +1
CMP AL, [BX] ; TERMINATOR CHAR?
JzZ ENCLA4 ; YES
CMP AH, [BX] ; NULL CHAR
JINZ ENCL2 ; NO, LOOP AGAIN
; FOUND NULL AT END OF TEXT
ENCL3: MOV AX,DX : COUNTERS ARE EQUAL
JMPp DPUSH
; FOUND TERINATOR CHARACTER
ENCL4: MOV AX,DX
INC AX ; COUNT +1
JMP DPUSH

13



B2AaB
B2AC
@ 2AF
8288
0282
g284
2286
?2BA

g 2BE
B23F
82C1
g2c2
32C4

82Cso

22C9

AT

@202
22D3
82D5
@2D7

g2DA
g2DB
d2DC
a2DD
22DF
82E1

84
45
D4
79
29
72
A5
95

83
48
D9
AB

Ce

b

E9

82
43
D2
c9
El
E9

4D

82

-
=}

15
25
24

g2
82
94

g2
a2
97

SOURC
49
83 96
SA 83
12
45 52 4D
12
12

ORTH.AB85% Fig Forth 8d86,/88 Ver 1.3 PAGE
EJECT
: ok ok ke ok ok ok ok ok ok
; * EMIT *
: dodedk ko k ok kk ok kK
DB 84H
DB '"EMI'
DB 'T'+88H
DW ENCL=-0AH
EMIT DW DOCOL
DW PEMIT
DwW ONE,CCTT
DwW PSTCR, SEMIS

* KEY

YT T

-

DB
DB
DB
DW

KEY oW

JMP

d ok ok ok ok ook ok ok ok

*

d ok ok ok ok ok ok ok ok ok ok

8 3H
IKEI
'Y'+392H
EMIT-7
$+2
PREY

ok ok odeok e ok ok de e ok ok ok ok ko

5> ?TERMINAL *
AKX XXX KR KX K K kKX

DB
LB

pB
Dw

QTERM DwW

JMP

LA

ol CR

DB
DB
DB
DW

CR DwW

JMP

d ok dkd ke khkk Kk

8§94
'2TERMINA'

'L'+80H
KEY~6
S+2
PQTER

824

lCt
'R'+80H
QTERM=-@CH
S+2

PCR

|-

| =



ASMB86 VER 1.0

g2E4
@2ES
82E9
@2EA
@2EC
@2EE
@ 2EF
B2F1
B2F2
B2F3
Q2F 4
B2F6
p2F8
BZFA
@2FC

@2FF
03608
p301
2302
0304
0326
83687
8368
B30A
328

30E
B30F
2318
#311
313
0315
@316
9317
318
831A
931cC
@31E

85
43
€5
DA
EE
FC
8B
59
SF
5E
8C
8E
F3
8B
E9

82
AR
E4
g6
58
5B
F7
92
E9

82
55
AF
FF
15
5B
S5A
58
3B
73
F7
E9

4D 4F 56

g2
g2

DE

D8
co
Ad
F3
5D FE

92
83

E3

4C FE

82
83

D3

F3
39 FE

SOURCE:

FORTH.AS86

EJECT

khkkkhkkkrxdhkxkk

* . CMOVE ¥

k dk ok odkkok kk ok ok ok ok ok

ET R TEE TR Y

DB
DB
DB
DW
CMOVE DwW
CLD
MOV
POP
POP
POP
MOV
MOV
REP
MOV
JMP

dok ok ok ok ok ok ok kK
* Ox *
d ok ook ok ok ok ok ok ok

R TIE T

DB
DB
DB
DwW
USTAR DW
POP
POP
MUL
XCHG
JMP

* ok ok ok ok ok ok ok k&

* U/ *

kg kk ok k ok ok ok ok

- e we W

DB
DB
DB
DW
USLAS DW
POP
POP
POP
CMP
JNB
DIV
JMP

85H
'CMov!
'E'+80H
CR-5
$+2

BX,SI
CX

DI

SI
AX,DS
ES,AX
MOVS
SI,BX
NEXT

82H

Iut
Y180
CMOVE-8
$+2

AX

BX

BX
AX,DX
CPUSH

8 2H

lUl
'/'+80H
USTAR-5
S+2

BX

DX

AX
DX,BX
DZERO
BX
DPUSH

; DIVIDE BY ZERO ERROR

Fig Forth 8886/88 Ver 1.0 PAGE

INC DIRECTION
SAVE IP

COUNT

DEST.

SOQURCE

e ma mE ma wa

; ES <~ DS
AL, AL ; THATS THE MOVE
; GET BACK IP

UNSIGNED
AX NOW = MSW
STORE DOUBLE WORD

- w2 wa

DIVISOR

MSW CF DIVIDEND

LSW OF DIVIDEND
DIVIDE BY ZERO?
ZERO DIVIDE, NO WAY

16 BIT DIVIDE
STORE QUOT/REM

w8 e me e wE S e

(SHOW MAX NUMBERS)

o]

w



8329
232A
832C
832D
g3zr
9331
8332
8333
2335

S D
Lt L) Lo L L) L Lo LD L
com DWW o

da e a Lad Led L Lo L L

Lo b

2346
0347
2349
2343
B834C
@34E
834F
9350
8352

83

1
4

C4
gE
31
58
SB
23
E9

82
4F
D2
29
3F
(=4

5B
dB

o

1.8

FF FF
Da
31 FE

a3

= ()
U L
)
m

C3
86 FE

SOURCE:

FORTH.AB6

PZERO:

*

~ wmE ma wa

ANDD

*

s wE me ma

O
A
2s}

*

e ma wa wa

XORR

MOV

MOV
JMP

AND

DB
E3
DB
DW
DW
POP
POP
AND
JMP

OR

DB
DB
DB
DW
Dw
POP
POP
CR

JMP

XOR

DB
DB
DB
DW
Dw
PQOP
POP
XOR
JMP

ko k ok kkkohkk

*

% ook ok ok de ok kK

% ok kovk ok ok ok ok ok ok ok

*

W ko de ko ok ok ok koK

Tk ok ok kR ok ok ok ok %

a*

drodode deode e ok ok ok ke

Fig Forth 8286/88

AX,-1
DX, AX
DPUSH

83H
IANI
'D'+80H
USLAS-5
$+2

AX

BX
AX,BX
APUSH

82H

lDi
'R'+80H
ANDD-6
$+2
AX

BX
AX,BX

APUSH

83H
!XO!
'R'+82H
ORR=-5
S+2

AX

BX
AX,BX
APUSH

.
rl

(sl)

(sl)

(sl1)

Ver 1.9

-

-

L=

(s1)

(

AND

PAGE

(52)



ASME6 VER 1.8 SOURCE: FORTH.AS86 Fig Forth B80686/88 Ver 1.0 PAGE 17

EJECT

d dodk ok ook ook ok ok ok

-
* Sp@ x
IR E X E X 5 5 & &3

s ma ma me

@355 83 DB 83H

@356 53 58 DB 'SP’

#358 C#® DB '@'+80H

@359 46 03 DW XORR=-6

@35B 5D @3 SPAT DW S+2 ; (S1) <- (sP)
835D 8B C4 MOV AX,SP

@35F E9 F9 FD JMP APUSH

dhkkdkhkhkdhkhkkkk

* SP! *

k ok kk ok kkkhkokk

~ wa ms wa

@362 83 DB 83H

8363 53 59 DB 'SP’

8365 Al DB '1'+80H

2366 55 @3 DW SPAT-6

P368 6A 03 SPSTO DW $+2

@36A 2E 8B 1E 26 01 MOV BX,UP ; USER VAR BASE ADDR
@36F 8B 67 06 MOV SP,6([BX]; RESET PARAM. STACK PT.
@372 E9 E7 FD JMP NEXT

* dk ok okodkok ok ok ok k ok

* RP@ x

% % %k Kk oKk Aok ok

~ me me ma

0375 83 DB 83H

8376 52 59 DB 'RP'

2378 C#o DB '@'+8EH

0379 62 83 DW SPSTO-6

@378 7D @3 RPAT DW S+2 ;7 (S1) <= (RP)

237D 8B C5 MOV AX,BP ; RETURN STACK ADDR
@37F E9 DS FD JMP APUSH

d dodeodkodkok ok ok ok ok ok

* RPl *
dodk ok ook ok ok ok ok ok ok

. ms ms wa

2382 83 DB 83H

8383 52 58 DB 'RP'

2385 Al DB '1'+80H

8386 75 B3 DW RPAT-6

8388 8A @3 RPSTO DW S+2

@38A 2E 8B lE 26 @1 MOV BX,UP ; (AX) <= USR VAR. BASE
#38F BB 6F 08 MOV BP,8([BX]; RESET RETURN STK PT.

#8392 E9 C7 FD JMP NEXT



NEl
0]
=~
o
(531

8395
0396
8397
0398
B35A
839C
839F
g3A0
83al

9334
P3A5
8349
33AA

SaA
83AaC
g3AE
6381

B384

82
3B
D3
82
9C
83
45
45
ES

85

4C.

C5
95
AE
88
89
E9

23

76

B8

45

a3
@3
46
46
AS

FD

41

a9
32
FD

GRCE: FORTH.A86 Fig Forth 8086/88 Ver 1.9 PAGE 12

EJECT

# ¥k khkx kA kX

e ;S =

! * kok ok ok ok ok ok ox Kk

; END OF SCREEN OR RUN-TIME COLON WORD

i
DB 82H
DB | P |
DB 'S'+80H
W RPSTO=-6

SEMIS DW $+2
MOV SI,[BP] ; (IP) <= (RI1)
INC BP
INC BP ; ADJUST STACK
JMP NEXT

H LR R R EE S EEEEE S

i LEAVE *

& *kkkkkkhkhkRxhkxh
DB 85H
DB 'LEAV!
DB ‘E'+80H
DwW SEMIS-5

LEAVE DwW S+2 ; LIMIT <- INDE
MOV AX, [BP] ; GET INDEX
MOV 2[3P],AX; STORE IT AT LIMIT
JMP NEXT



ASMEB6 VER 1.9 SOURCE: FORTH.AB86 Fig Forth 8486/88 Ver 1.8 PAGE 15

EJECT

k kok ok odkkokk ok k

* >R *
ok ok odkok ok ok ok k

s wa wa wa

@3B7 82 DB 82H

p3B8 3E DB 1!

@3B9 D2 DB 'R"+80H

P3BA A4 03 DW LEAVE-8

p3BC BE 03 TOR DW S+2 ; (R1l) <= (81)

@3BE 5B POP BX ; GET STACK PARAMETER
@3BF 4D DEC BP

B3C@ 4D DEC BP ; MOVE RETURN STACK DOWN
@3C1 89 SE @@ MOV [BP],BX ; ADD TO RETURN STACK
83C4 E9 95 FD JMP NEXT

K od ook ododod ok Kok

* R> *
dode ok ok ok ok ok ok ok ok

LU T TR T

@3C7 82 DB 82H

@3C8 52 DB - R

@3C9 BE DB '>'+80H

A3CA B7 @3 DW TOR-5

@3CC CE @3 FROMR DW S+2 : (S1) <= (R1)

P3CE 8B 46 @8 MOV AX,[BP] ; GET RETURN STACK VALUE
@3D1 45 INC BP : DELETE FROM STACK

#3D2 45 INC BP

@3D3 E9 85 FD JMP APUSH

* ok ok ok ok ok kok ok

* R *
Kk k kK kKKK

- e ma ma

23D6 81 DB 81H
@3D7 D2 DB 'R'+80H
@3D8 C7 03 DW FROMR-5

@3DA F3 21 RR DW IDO+2



g3DC
@3DD
¢ 3DE
@3DF
83E1
@3E3
g3E4
83E6
3ES
@3E3

B3EC

@3EF
@3Fa
@3F1
B3F2
A3F4
83r6
d3F7
83F9
83FC
23FE

d3FF

2422
3403
0404
0406
2408
B4do
840A
84acC

82
30
BC
DC
Fé6
58
@B
B8
78
48

o

81
AB

=

28
58
5B
23
EQ

a3
83

-
L

21 29
g1

23
a3

—~f
e

21 8@
21

3
24

C3
4C FD

SOURCE:

FORTH.AB6

Kk hkr ki ok kk
* g= *
EEXXEXXKRX K

~ w8 Se s

DB
DB
DB
DW
DW
POP
OR
MOV
JZ
DEC
JMP

ZEQU

ZEQUl:

khkkkhkk ok kkKk
* B( *

LR B R R R & B S

~% ma =8 ma

DB
DB

ZLESS

u
rrect . T
ZLESS1: J}

* k ok ok ok ok ok ok ok
* + *
kk ok kk kA kk

. wr we =

DB
DB
DW
DW
POP
POP
ADD
JMP

PLUS

Fig Forth 3386/88

82H
ta!
'=1'+80H
RR=4
S+2
AX
AX,AX
A¥,1
ZEQU1
AX
APUSH

DO TEST
TRUE
ITS ZER
FALSE

O

82H

lgl
'<'+8348
ZEQU=-5
S+2

AX

AX,AX H
AX,1 :
ZLESS1

AX 2
APUSH

SET
TRUE

m

FLAS

81lH
'+'+80H
ZLESS-5
$+2 1(8l) <=
BX

AX,BX

APUSH

Ver

FLAGS

(51)

s Ir |



ASM86 VER 1.8

040F
2419
8411
9412
gald4
416
0417
p418
2419
041Aa
041C
B41E

p421
0422
2426
0427
8429
2428
242C
942E

0431
8432
@437
6438
G43A
843C
043D
@43E
f449
P442
444
446

85
4D
D3
gr
2B
58
F7
E9

86
44
D3
21

5B
59
2B
8B
2B
1B
E9

94
04

D1
c3
39 FD

49 4E

g4
g4

D8
2A FD

4D 49

B4
a4

co
D@
D1
C3
11 FD

SOURCE:

4E 55

FORTH.AB86

EJECT

Ak kkhkhkkhkk*x

* D+ *
% d dk gk ok ok ok ok ok ok

s me ma me ms ma ma

S4 S3 §2 8§81
DB 82H
DB D
DB '+'+80H
DW PLUS-4
DPLUS DW S+2
POP AX
POP DX
POP BX
POP CX
ADD DX,CX
ADC AX,BX
JMP DPUSH
; I EE R R EXEEEEEE
;P o* MINUS *
: % %k %k ok %k ok ok ok ok ok ok ok ok
DB B85H
DB 'MINU'
DB 'S'+B0H
DW DPLUS=-5
MINUS DW S+2
POF AX
NEG AX
JMP APUSH
; tE E R E S EEEEREESSE]
HE DMINUS *
: I EE EE EEEREEREEE R
H
DB 86H
DB ‘DMINU'
DB 'S'+80H
DW MINUS-8
DMINU DW S+2
POP BX
POP CX
SUB AX,AX
MOV DX ,AX
SUB DX,CX
SBB AX,BX

JMP DPUSH

LLEE TR T T T )

-

. e

Fig Forth 88686/88 Ver 1.0 PAGE

XLW XHW YLW YHW --> SLW SHW
S2

sl

YHW
YLW
XHW
XLW
SLW
SHW

ZERO

MAKE 2'S COMPLEMENT
HIGH WORD

(3]



2449
g44A
d44D
g44E
8450
8432
8433
2454
8455

2458
24359
d45C
245D
d45F
2461
2452

2465
2466
9469
g46Aa
846C
d46E
246F
8472

2473
3474
9476
2477
3479
847B
247C
247D

84
4F
D2
31
52
SA
58
50
E9

g4
44
Dd

61

Lur

Ir

84
53
D@
58
6E
SA
58
E9

83

D@
65
7B
58
58
E9

1.

56

g4
24

22

24
04

F7

57
04
04

E7

55

a4
24

DB FC

)

FD

SOURCE:

FORTH.AB6

*

s e = ma

OVER

*

s we me s

DROP

*

~s wa ma ma

SWAP

*

- wE we wa

DUP

EJECT

OVER

DB
DB
DB
DwW
Dw
POP
POP
PUSH
JMP

DROP

DB
DB
DB
Dw
DW
PCP
JMP

SWAP

DB
DB
DB
DW
DW
POP
POP
JMP

DUP

DB
DB
DB
DW
DW
POP
PUSH
JMP

* kdkokdokokok ok ok

*

ok ook ook ok ok ok ko

Fig Forth 8286/88

tE SRS A SR RS S

¥

 dr deodke ode ok ok ok Kok K

% %k %k d ok ok ko ok ok ok

*

LR R R E B EEE S S

% ok dk ok ok ok ok ok koW

*

LS AR S B EERS S

84H
'QVE'
‘R'+82H
DMINU-9
$+2

DX

AX

AX

DPUSH

84H
'DRO'
'P'+80H
OVER=-7
$+2

AX

NEXT

84H
'SWA!
'P'+88H
DRO2=-7
$+2

DX

AX
DPUSH

83H
|DUI
'P'+80H
SWAP=-T7
S$+2

AX

AX
APUSH

Ver 1.0

PAGE



ASMB86 VER

2480
2481
0484
0485
8487
0489
@484
2488
g48C
48D

490
491
2492
493
2495
0497
p498
499
2498

B49E
P43F
24n4
A4A5
04n7
B4A9
g4an
04AB
242D

84B@
24B1
94B2
g4B4
04B6
64B7
24B9

84
32
D@
73

58
5A

58
E9

g2
2B
al
ge
97
5B
58
21
E9

86
54
64
90
AS
58
5B
30
E9

Ls

44

a4
B4

ca

g4
g4

87
BE

4F

g4
24

87
AC

04
04

87
9F

SOURCE:

55

FGC

FC

47 47 4C

FC

FC

FORTH.A86

~a wa ma me

TD

LT T T

PS

r
-
r
-
L
.
r

TO

.
r
"

i
.
r

;

AT

d ok ok ok ok ok ok ok ok ok ok Kk

bl 2DUP *

k ok kkokkokk ok ok okk

DB 84H
DB '2DU"
DB 'P'+80H
DW DUP-6
UP DW $+2
POP AX
POP DX
PUSH DX
PUSH AX
JMP DPUSH
d Jk k k ok ok ok ok ok ok
* +* *
dodk ok ok ok ok ok ok ok ok
DB 82H
DB Vgt
DB '1'+80H
DW TDUP=7
TOR DW $+2
POP BX
POP AX
ADD [BX],AX
JMP NEXT

LEEE A S SR EE RS

K TOGGLE *

LEEE SR SR E SRS S]

DB B6H
DB 'TOGGL "
DB "E'+80H
DW PSTOR-5
GGL  DW $+2
POP AX
POP BX
XOR [BX],AL
JIMP NEXT
% % d Jr ok %k ok ok
* @ *
* ok k ok kk ok ok ok
DB 81H
DB '@'+80H
DW TOGGL-9
DW $+2
POP BX
MOV AX, [BX]
JMP APUSH

Fig Forth 8086/88

.
I
.
I

.
’

r

r

-
’

Ver 1.0

((sl))
ADDRESS
INCREMENT

<= ((s1))

BIT PATTERN
ADDR

(sl) <= ((s1))

+

PAGE

(2)

23



ASM86 VER 1.0

24BC
24BD
d4BE
@4BF
g4C1
84C3
g4cd
g4ce
4C8

g4CE
24CC
24CD
#4CE
g4oca
@4D2
24C3
84D5
g403

84DB
@4DC
@4DD
B4DF
94E1
04E2
94E3
94ES

d4ESB
P4ES
J4EA
B84EB
84ED
B4EF
34rg
d4F1
@4F3

82
43
co
B2

~
A

5B

&
2A
E9

81
Al
CB
El
5B
58
89
E9

04
04

g7

E4
FC

g4

82
FC

-] U
L B R |

24
04

g7
74 FC

04
24

87
66 FC

SOURCE: FORTH.AB6

L E S 2 & R EE S
* ca *
d ok ok ok ok ok k ok ok

s we e we

DB
DB
DB
DwW
DW
POP
MOV
SUB
JMP

‘CAT

dokk ok okok ok ok ok ok
* 2a *
tE S SRS EEE S

. e = we

DB
DB
DB
DW
DW
POP
MOV
MOV
JMP

TAT

kkkkkkkEk*

* I *
.

ok xk ok kkhkxkk

s e ma wa

DB
DB
Dw
Dw
POP
POP
MOV
JMP

STORE

deodode ok odode ok ok ok W
* Cl *
% odrode g g oo koo ke

ETRE TR T

DB
DB
nDB
DW
Dw
POP
POP
MOV
JMP

CSTOR

Fig Forth 8986/88

82H

ICI
'@'+80H
AT-4

S+2 ;
BX

AL, [3X]
AH,AH
APUSH

828

l2|
'@'+80H
CAT=5

$+2

BX :
AX, {BX] H
DX, 2[3X];
DPUSH

81H
"1'+80H
TAT=5

S+2 &
BX g
AX .
[BX],AX
NEXT

824

-
'1'+89H
STORE-4
$+2 H
BX H
AX H
[BX] (AL
NEXT

Ver 1.9 P

J"
(W]
I

(S1) <= ((sSl))LB

ADDR
MSW
LSW

((S1))
ADDR
DATA

<= (82)

((Sl))LB <-
ADDR
DATA

(S2)LB

(o]



ASM86 VER 1.0

B4r6 82
@4r7 32
p4r8 Al
£4F9 EB D4
@4FB FD 04
@4FD 5B

@4FE 58

@4FF 89 @7
p501 58
6562 89
8585 E9

47 82
54 FC

SOURCE:

FORTH. &86

* Kk %k ok k k ¥k %k k %k
* 2: *
% gk ok ok ok ok ok ok ok ok

R TR TR T

DB
DB
+DB
DW
TSTOR DW
POP
POP
MOV
POP
MOV
JMP

Fig Forth 8086/88

82H

12l

"1 Y+80H
CSTOR-5
$+2

BX H
AX ;
[BX],AX
AX ;
2[BX],AX
NEXT

ADDR
DATA

DATA

Ver 1.0

(HW)

(LW)

PAGE



ASMEB6

2588
8529
g582a
358cC
058E
8519
0512
p514
8516
8518
251A
851C
851E
93523
8521
852z
523
9526
2528

U U
(NS
(v w

o Ca Gy
wnwoun 1
L B ) 1)
—m OO

Ll
3

S oo S
M g
L Ll Lo L)
O W -Juw w

853D
853E
4541
8542
0544
2546

VER 1.0

€l
BA
Fbé
28
BD
78
B6

A8
DF
86

—
“

95
42

-
Ls

4D
89
&B
E9

-
L

BB
a8
2@
E.7
1E
94
57
34
SA

84
4E
Do
2B
29
SA

76
F2
31

@5
g5
28
29
23
@9
g9
23

25
@5
a3

28

FC

4F

OURCE: FORTH.2B8% Fig Forth 8086/88 Ver 1.0 PAGE
EJECT
sk okodkodkok ok ok k
; * H *
: L E S B R E B E B
DB @C1lH
DB ':'"+80H
DW TSTOR=5
COLON DW DOCOL
DW QEXEC
DwW SCSsp
DW CURR
DW AT
DW CONT
DW STORE
DW CREAT
DW RBRAC
DW PSCQOD
DOCOL: INC DX ; W=W+1
DEC BP
DEC BP ; (RP) <= (RP)=2
MOV [BP],SI ; Rl <= (RP)
MOV SI,DX i (IP) <= (W)
JMP NEXT
: d* dkkkk ok ok k&
. x . *
; ****;****
DB gC1lH
DB ';'+82H
Dw COLON-4
SEMI DW DOCOL
DW QCSP
DW comp
DW SEMIS
DW SMUDG
DW LBRAC
DW SEMIS
H LE SRS & EEEE S
; * NOOP  *
; IR R EEEEEEERE S
DB 84H
DB 'NOO!
DB 'P'+80H
DW SEMI-4
NOOP DW DOCOL
DW SEMIS

[ 3%

A Y



ASM86 VER 1.0 SOURCE: FORTH.A86 Fig Forth 8§86/88 Ver 1.0 PAGE

EJECT

LR SRR R EEE RS EEEE S

® CONSTANT -
Kk khkkkkkk ko k ok kKK

- wa mE wa

@548 88 DB 88H
@549 43 4F 4E 53 54 41 DB '"CONSTAN'
4E
9550 D4 DB "T'+80H
@551 3D @5 DW NOOP=-7
8553 28 95 CON DW DOCOL
8555 86 @D DW CREAT
8557 57 89 DW SMUDG
2559 3F 87 DW COMMA
9558 95 @9 DW PSCOD
055D 42 DOCON: INC DX ; PFA
@55E 88 DA MOV BX, DX
9560 8B 07 MOV AX, [BX] ; GET DATA
@562 E9 F6 FB JIMP APUSH

d kg ok odkd ok dkodkodk ok ok ok ok ok

* VARIABLE =
hhkhkk Rk Kk hkkkk*k*x

4 e e we

2565 88 DB 88H
0566 56 41 52 49 41 42 DB 'VARIABL'
4C
056D C5 DB 'E'+882H
@56E 48 85 DW CON-0BH
@578 29 B85 VAR DW DOCOL
@572 53 @5 DwW CON
574 95 89 DW PSCOD
8576 42 DOVAR: INC DX ; (DE) <~ PFA
8577 52 PUSH DX i (Sl) <~ PFA
8578 E9 E1 FB JMP NEXT

khkkhkkdhkkkkhk

A USER =
Ik kkkokkkk kK

=~ s ma owe

p57B 84 DB 84H

#57C 55 53 45 DB 'USE"

857F D2 DB 'R'+8@H

8588 65 @5 DW VAR~@BH

8582 28 05 USER DW DOCOL

8584 53 @5 DW CON

8586 95 @9 DW PSCOD

2588 42 DOUSE: INC DX ; PFA

@589 8B DA MOV BX,DX

#58B 8A 1F MOV BL, [BX]

858D 2A FF SUB BH, BH

@S8F 2E 8B 3E 26 01 MOV DI,UP ; USER VARIABLE ADDR
8594 8D 041 LEA AX, [BX+DI] ; ADDR OF VARIABLE

@596 E9 C2 FB JMP APUSH
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85H
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85H ; BUFFERS/SCREEN
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BBUF -8

DOCON

480H/KBBUF
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@743 DF 04 DW STORE
@745 AD B85 DWw TWO
@747 33 @7 Dw ALLOT
§749 9A B3 DW SEMIS

* ko kokokkkkk

*
* C,
khkkkkkkkkk

LR TR T T

674B 82 DB 82H
@74C 43 DB e
274D AC DB ', '+80H
@74E 3B @7 DW COMMA-4
@750 28 @5 CCOMM DW DOCOL
8752 23 87 DW HERE
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8758 33 @7 DW ALLOT
B75A SA 83 DW SEMIS

J d ok dkodk ook ok ok
* - *
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875C 81 DB 81H

875D AD DB '='+80H

@75E 4B @7 DW CCOMM=-5

2768 62 @7 SUBB DW S+2

762 5A POP DX ; Sl

8763 58 POP AX ; S1

2764 2B C2 SUB AX,DX ; AX = 81 - sl

0766 E9 F2 F9 JMP APUSH
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EJECT

H tE S B EE BB E ]

s = *

: *x ke k ko k ok ok K
DB 81H
DB '='4+80H
DW SUBB=-4

EQUAL DW DOCQL
DW SUBB
DW ZEQU
DW SEMIS

- * ok k ok ok k ok ok k

; * < *

- %k %k ok k% ok ok kX
DB 81H
OB "¢'+80H ; X < ¥
DW EQUAL-4 ; S2 Sl

LESS DW $+2
PCP DX : Sl
POP AX ; S2
MOV BX,DX
XOR BX,AX ; TEST FOR EQUAL SIGNS
JS LES1 ; SIGNS NCT THE SAME
sU AX,DX

LES1: OR AX,AX ; TEST SIGN BIT
MCV AX,d : ASSUME FALSE CONDITION
JNS LES2 ; NOT LESS THEN
INC AX :¢ TRUE (1)

LES?2 JMP APUSH

L
* E_"‘< *
oAk koW ok ok ok

DB 82H

DB ‘g

DB '<"+80H

Dw LESS-4
ULESS DW DOCOL,TDUP

DW XORR, ZLESS

DW ZBRAN

DW OFFSET ULESl-$ ; IF

DW DROP, ZLESS

DW ZEQU

DW BRAN

DW OFFSET ULE32-§
ULES1 DwW SUBB,ZLESS ; ELSE

ULES2 DW SEMIS ; ENDIF
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@7E9 84 820 DW OFFSET DDUP1-$

@7EB 79 84 DW DUP ; ENDIF
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DW OVER
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FORTH.AB86

EJECT

kkkkkkkkkk*
g CFa *

% J d J oo %k ok ok ok ok ok

EUEE T T T

DB
DB
DB
DW
CFA DwW
DW
DwW
DW

dk gk ot e odk kg ok e ok ke

* NFA i
hkkkkkkkkh K

8 wE s ww

DB
DB
DB
Dw
NFA DW
DW
DW
DW
DW
DW

ko ok ok ok ok ok ok ok ok

* PFA »

k ok ok ok kdkdkkhkk

=8 me ma we

DB
DB
DB
DW
PFA DW
DW
DW
DW
DW
DW

Fig Forth 8086/88

Ver 1.0 PAGE

83H
ICFI
'A'+80H
LFA-6
DOCOL
TWO
SUBB
SEMIS

83H
UNFI
'A'+80H
CFA-6
DOCOL
LIT, S
SUBB
LIT,~-1
TRAV
SEMIS

83H
IPFI
'A'+80H
NFA-6
DOCOL
ONE
TRAV
LIT, S
PLUS
SEMIS.
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=) =) =] =1 =1 =)
[N G I I S s A S S

oo oo
O W oo oo o o

w

Ca 'y ch @ uta
o0 o o O o oo
WO D W WO D D

=] U L B

W W

289D
889%E
a8A2
88A3
PBAS
3847
48A9
d3AB
JB8AD
4851
g38B3

84
21
Dd
5D
29
58
EB
DF
94

85
3F
Da
82
29
c2
B4

—
-

6A
8B
9A

-

43

28
25

86
24
g3

NN
(9]

foe T T o T s T T o T o I R o T
Lo 0 = O o - de U

43

83
@5
g6
24
g3
g1
g8
83

SC
53
52 52
4F 4D
11 2@

i =

]
o
(14
T
o
(a}
r
1 |
o
S
3]
(o3
e
o
o
-
]
st
ca
av)
T
(D]
&3]

LR R B B &R R E &
I

HE «CSP *

d ok k ok ok ok ok ok ok hkokk

DB 844

DB '1CS!

DB 'P'+88H

DW PFA-6
SCsPp Dw DOCQL

DW SPAT

DW CSPP

DW STCRE

DW SEMIS

Kk XX KKK KK XK K* X %
’

: ¥ ?ERROR e
;O RKKKXXK KKK KK XK
;

DB 864

DB '?ERRO!

DB 'R'+80H

D SCsp-7
QERR Dw DCGCOL

DW SWAP

DW ZBRAN ; IF

DWW OFFSET QERR1-$

bW ERROR

DW BRAN : ELSE

Dw OFFSET QERRZ-S
QERR1 DW DRCP ; ENDIF
QERR2 DW SEMIS

d %ok vk koW ok ok %k ok ok ok

i 2COMP =

’
]
: tE R R B EEREE SRR SR
H

DB 85H

DB '2ceMm!

DB 'P'+53H

DW QERR-9
QCOMP DW DOCOL

DW STATE

Dw AT

DW ZEQU

DW LIT,11lH

Dw QERR

DW SEMIS



ASMB6 VER 1.0

8B5S
p8B6
g8BA
@8BB
@8BD
@8BF
p8C1
p8C3
g8c?7
B8C9

#8CB
p8CC
88D1
88D2
28D4
28D6
28D8
B88DC
8 8DE

@BED
B8E1
B8E4
@BBES
@8E7
BBE9
@8EB
B8ED
@BEF
@8F1
@68F5
@8F7

98F9
B8FA

85
3F
C3
9D
20
cz2
B4
6A
8B
Sa

86
3F
D3
B5
20
60
6A
8B
SA

84
3F
D@
CB
20
5B
EB
B4
60
6A
8B
9A

88
3F
4E

45

68
85
06
04
01

83

50

g8
85
07
21
28
83

43

g8
85
B3
g6
64
87
g1
08
83

4C

SOURCE:

58 45

12 00

41 49 52

13 08

53

14 09

4F 41 44 49

FORTH.AB6 Fig Forth 8086/88 Ver 1.0 PAGE
EJECT
: I  F P R E E R EEEEE ]
. *  JEXEC %
: I E S X R LSRR EREESE]
H
DB 858
DB ' 2EXE "
DB 'Cr+80H
DW QCOMP-8
QEXEC  DW DOCOL
DW STATE
DW AT
DW LIT,12H
DW QERR
DW SEMIS
H I E E X R EREEREEREE RS ]
: *  ?PAIRS  *
H I E A EEEEEEEE R RN
DB B6H
DB ' 2PAIR'
DB 1514808
DW QEXEC-8
QPAIR  DW DOCOL
DW SUBB
DW LIT,13H
DW QERR
DW SEMIS
; IR E R E EEEEEEE]
. % 2csp %
: IS S EEE RS EEEE
DB 84H
DB 1205t
DB "D +20H
DW OPAIR-9
0CSP  DW DOCOL
DW SPAT
DW Cspp
DW AT
DW SUBB
DW LIT,14H
DW QERR
DW SEMIS
2 ****?***********
; * ?LOADING *
: I E E E E R E R EE XX &3
' DB 884
DB "2LOADIN'

[FS]



89481
gaog2
gaog4
g9@6
928
B9dA
894acC
gol1ad
23912

—~-

=

29
79
B4

64
8B
%A

28
a5
g6

23
1
88
23

QLOAD

16 @9

DB
DW
DW
DW
DW
DW
Dw
DW
Dw

Fig Forth 8086,/88

Ver 1.6 PAGE

'3'+82H
QCsp-7
DOCOL
BLK
AT
ZEQU
LIT,16H
QERR
SEMIS



ASM86 VER 1.0 SOURCE: FORTH.A86 Fig Forth 8986/88 Ver 1.0 PAGE

EJECT

% d 3k dc dk %k o dr ok g ok ok ek

N COMPILE -
Fhkkkkkok ok ok ok kkok ok

ETEE TR TR

8914 87 DB 87H

P915 43 4F 4D 50 49 4cC DB 'COMPIL'
g91B C5 DB 'E'+80H
891C F9 @8 DWW QLOAD-0BH
@S1lE 2@ @5 COMP DW DOCOL
8920 A5 @8 DW QCOMP
@922 CC @3 DWwW FROMR
0924 79 04 DW DUP

8926 14 @7 DW TWOP
8928 BC 63 DW TOR

go92n B4 04 DW AT

@92C 3F 07 DW COMMA
@92E 9A 03 DW SEMIS

d gk ok odkok ok ok K
* [ *
% %k ok dok ok ok ok

- e me wa

2930 C1 DB AC1H
¢931 DB DB '['+80H
@932 14 @9 DW COMP-@AH
2934 208 @5 LBRAC DW DOCOL
936 9D 05 DW ZERO
#3938 C2 06 DW STATE
@93A DF 04 DW STORE
#93C 9A 83 DwW SEMIS

% dodk ok ok ok ok koK
* ] *
% d gk ok ok ko ok ok

- ma wa wa

@93E 81 DB 81H

@93F DD DB '1'+88H
6940 306 @9 DW LBRAC-4
2942 28 @5 RBRAC DwW DOCOL

9944 6A 01 CO 00 DW LIT,@C@H
0948 C2 06 DF 84 DW STATE, STORE

94C 9A 83 DW SEMIS

wn



M86 VER 1.9 SOURCE: FORTH.AB86 Fig Forth 8d86/83 Ver 1.3 PAi

m

[}

EJECT

d ok ok ok ok k ok ok ok okodkok ok

: ¥ SMUDGE *

% g ook ok ok ok ok ok ok ok

894E 86 DB 86H
294F 53 4D 55 44 47 DB 'SMUDG'
954 CS DB 'E'+80H
8955 3E 69 DW RBRAC-4
@957 28 @5 SMUDG DW DOCOQOL
959 1F @88 DwW LATES
295B 6A 01 2¢ @9 DW LIT, 20H
@95F A7 84 DW TOGGL
8961 9A @83 Dw SEMIS

T hkkkd ek kK

* HEX %

LER S S EEE RS S

ET TR TR

3963 82 DB 83H
3964 43 45 DB HE!
3366 D8 DB "X ' +50H
2967 4% @9 Div SMUDG~-9
2965 20 25 HEX DW DOCOL
2963 6A 01 19 89 DW LIT,1
B96F CD ¢6 DW BASE
3971 DF 34 DW STORE
2973 33 03 DW SEMIS

: tE SRR S EEEEEEEEE]

; * DECIMAL  *

- R R EE S EEEREE S EES]
8975 87 DB 874
8976 44 45 43 49 4D 41 DB 'DECIMA’
297C CC D8 'L'+80H
897D 63 @9 DW HEX-6
697F 26 85 DECA DW DOCOL
8981 6A 01 OA 00 oW LIT,18
9985 CD @6 DW BASE
0987 DF 04 DW STORE

8989 9a @83 DW SEMIS



ASM86 VER 1.4

98B
p9scC
9992
2993
8995
8997
8999
#99B
899D
B99F
G9A1

09A3
pon4
d9A8
goAa9
g 9AB
A9AD
@9AF
A9B1
@89B3
@9B5S
BSB7

@9B9
9BA
BoCco
poCl
B9C3
@9Cs
g9c?
B9Cco

#9CB
P9CC
2908
29D1

87

A9
75
20
cC
1F
63
3F
DF
SA

C5
3B
.5
8B
29
E7
1E
95
34
44
9A

87
3ac
D3
A3
240
9D
53
9A

85
44
BE
B9

3B 43 4F 44 45

B9
05
63
08
08
08
g4
23

43
29
28
89
89
29
85
@3

42
29
05
@5

23

4F

89

SOURCE:

4F 44

55 49 4C 44

45 53

FORTH.A86

s = ma =

EJECT

dodk Kok ok ok ok ok ok ok ok ok ok ok

* (;CODE)

*

kkkkkkikkkkhkkkhkkk

DB
DB
DB
DW

PSCOCD DW

ELEE T T T

DW
DW
DW
DW
DW
DW

khkkk kR KK KKK KK
* ;CODE o

kkhkkhkkkhkkkhk ki

DB
DB
DB
DW

SEMIC DW

DW
DW
DW
DW

SEMI1 DW

L TR T

DW

87H
'(;CODE"
') '+88H
DECA-0@AH
DOCOL
FROMR
LATES
PFA

CFa
STORE
SEMIS

@C5H
';COD'
'E'+80H
PSCOD-0AH
DOCOL
QCSP

COMP
PSCOD
LBRAC
NOOP :
SEMIS

%k Jrodk odk Kk d ok odkodk ok ok ok Kk

x <BUILDS

*

tE S R SR EEEE SRS S

DB
DB
DB
DW

BUILD DW

s wa Se e

DW
DW
DW

dok ok ok kok ok ok ok ok ok ok ok
* DOES> *

% J dk d %k dr ook %k d kg o ok

DB
DB
DB
DW

87H
'<BUILD'
'S'+80H
SEMIC-8
DOCOL
ZERO
CON
SEMIS

85H

|DDES L
'>'+80H
BUILD-@AH

Fig Forth 8086/88 Ver 1.0

( ASSEMBLER )

PAGE

s



gep3
BsD>
8sD7
839D9
gsDB
g9oD
@9DF
@%E1
@9E2
9%E4
@9E>S
B9E7
B9E9
29EA
d%8EB
@SEC

2rna3
2rd4
2337
2A08
2AZA
8R0C
BABE
2A13
2Al2
gAald
0Al6
8Al8
0A1A
aalc
BAlE
dA20
BA22
aAZ4
gAZE

85
43
C4
CB
29
g7
6C

94

84
54
cs
EF
20
E3
9a
18
50
26
6C
EQ
Fl
c1
B2
AF
F8
89
04

g3
28
88
24

EC

29
25
07

8o
24
04
g4
21
21
24
g2
g1
FF
a1
33

F7

uwun

un

(&1

e
m

CE: FORTH.AS86 Fig Forth 8886/88 Ver 1.9 PAGE
DOES Dw DOCOL
DW FROMR
DW LATES
DW PFA
DW STORE
DW PSCOD
DODOE: XCHG BP,SP ; GET RETURN STACK
PUSH SI ; (RP) <- (IP)
XCHG BP,SP
INC DX ; PFA
MOV BX, DX
MOV SI,[BX] ; NEW CFA
INC DX
INC DX
PUSH DX ; PFA
JMP NEXT
2 SRR RS S EEEESSE]
s COUNT *
; IR S EEEEEEEEE S
DB 85H
DB 'COUN"
DB 'T'+83H
DW DOES-8
COUNT Dw DOCOL
DW DUP
DwW ONEP
DW SWAP
DW CAT
DwW SEMIS
; d ok %k ok ok ok odowr ok ok ok
; *  TYPE  *
H tEE A RS SRR R RS
' DB 84H
DB 'TYP'
DB 'E'+80H
DW COUNT-8
TYPES DwW DOCOL
Dw DDUP
DW ZBRAN ; IF
Dw OFFSET TYPE1=-S
DW OVER
DW PLUS
DW SWAP
DW XDO ; DO
TYPE?2 DW 1DO
DW CAT
DW EMIT
DW XLOOP ; LOCP
DW OFFSET TYPEZ2-S
DW BRAN ; ELSE
Dw OFFSET TYPE3=-S

(S )]



ASM86 VER 1.8

PAZ8
BA2A

gA2C
@A 2D

BA35
BA36
@A38
OA3A
@Aa3C
PA3E
BA4D
0a42
PA44
BA46
pr4s8
BA4A
BA4C
BA4E
gAS0
BA52
aas54
BAS6
gasSs8
OASA
OASC
GASE
enee
PR62

5F
9A

SOURCE:
04
03
54 52 41 49 4C

4E

B8a
85
24
85
01
24
g4
24
65
g7
24
85
07
g1
00
23
81
2o
85
27
21
FF
83

FORTH.A86 Fig Forth 8286/88
TYPE.L DW DROP ; ENDIF
TYPE3 DW SEMIS

khkhkk Ak khkhkkkhx

* -TRAILING *

d dr gk dk dk ook ododk ok ok ok ok ok ok ok k&

. wa we wa

DB 89H

DB '"-TRAILIN'

DB 'G'+80H

DW TYPES-7
DTRAI DW DOCOL

DW DUP

DW ZERO

DW XDO ; DO
DTRA1 DW OVER

DW OVER

DW PLUS

DW ONE

DW SUBB

DW CAT

DW BLS

DW SUBB

DW ZBRAN ; IF

DW OFFSET DTRA2-$S

DW LEAVE

DW BRAN ; ELSE

DW OFFSET DTRA3-$
DTRA2 DW ONE

DW SUBB ;: ENDIF
DTRA3 DwW XLOOP : LOOP

DW OFFSET DTRAl-$S

DW SEMIS

Ver 1.0 PAGE

49
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m
x

84
28
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(md
L

20

™
=

F7
79
a7
cC
g6
BC
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94

b= = O W () b))

(95 I 3 Y EN = T N S e S < T N S £

i
N

25
Gl
a7
33
89
aa

~
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23
F7
aa
9A

2E 22

2A
25
@3
29
g4

=
27

g3

A
e

83
2a
23

89

s e ma wme

s me ma ms

1

BEJECT
LR AR R R R B A S
* (.™) -
kkkkkk Xk kK Kkx

DB
DB
DB
DW

PDOTQ DW

DwWw
DW
DW
W
DwW
DW
DW
DwW
DW

dodk ok ok ok ok ok ok ok ok
* L *
-

LR R R R RS

DB
DB
DB

Dw

DOTyw DWW

DWW
DW
OwW
DW
D
Dw
DW
DW
DW
DW
DW
DW
DW
DW

DOTQ1 DW

DW
DW
DW

m \ Frd
DC;QE Dw

Fig Forth 8086/38

84H
|{.|II
')y '+882d
DTRAI-OCH
DOCOL
RR
COUNT
DUP
ONEP
FROMR
PLUS

TO
TYPES
SEMIS

gC2H
I-I
'"“"'835
PDCTQ=-7
DOCOL

TTM 99
A-J--Lpi.éh

- el o

coMp

PDOTQ
WORDS

HERE

CAT

ONEP

ALLOT

BRAN ;
OFFSET DOT
WORDS

HERE

COUNT
TYPES  ; ENDI

SEMIS

D m

")



ASM86 VER 1.0 SOURCE: FORTH.A86 Fig Forth 8886/88 Ver 1.8 PAGE

EJECT

*khkhkxkhkhkkhkkkhkkx

* EXPECT *

% d gk ook ok ok ok ok ok ok ok ok

8 ws me wa

JARE 86 DB 86H

ORAF 45 58 58 45 43 DB 'EXPEC'

gaB4 D4 DB 'T'+80H

gABS TF BA DW DOTQ-5

¢AB7 20 05 EXPEC DW DOCOL

gAB9 50 04 DW OVER

@ABB 06 04 DW PLUS

@ABD 50 84 DW OVER

@ABF E@ @1 DW XDO ; DO
BACl C4 02 EXPE1l DW KEY

gAC3 79 04 DW DUP

BACS5 6A 81 RE 80 DW LIT,@EH

PAC9 86 06 DW PORIG

GACB B4 04 DW AT

BACD 6D 87 DW EQUAL

PACF SA 91 DW ZBRAN ; IF
8AD1 2A 00 DW OFFSET EXPE2-$
OAD3 5F 04 DW DROP

@ADS5 79 04 DW DUP

gAD7 F1 @1 DW IDO

@AD9 6D 07 DW EQUAL

@ADB 79 04 DW DUP

BADD CC 03 DW FROMR

@ADF AD @5 Dw TWO

@RE] 60 07 DW SUBB

PAE3 06 24 DW PLUS

@AES BC @3 DwW TOR

@AE7 SA 01 DW ZBRAN ; IF
BAE9 @A 09 DwW OFFSET EXPE6-$
BAEB 6A 01 DW LIT

BAED @7 @0 DW BELL ;
GAEF 89 01 DW BRAN ;s ELSE
BAF1 96 08 DW OFFSET EXPE7-8
EAF3 6A 21 EXPE®6 DW LIT

OAFS @8 Q0 DW BSOUT ; ENDIF
@AF7 89 01 EXPE7 DW BRAN ; ELSE
@AF9 28 280 DW OFFSET EXPE3-$
OAFB 79 04 EXPE2 DwW DUP

BAFD 6A 01 92D 00 DW LIT, 6DH

#B81 6D 087 DW EQUAL

6BA3 9A @1 DW ZBRAN ; 4F
@B@5 OE 00 DW OFFSET EXPE4-$S
@B@7 AC 83 DW LEAVE

#BB9 S5F B4 DW DROP

9B@B BE @5 DW BLS

#B@D 9D B85 DW ZERO

@BOF 89 01 DW BRAN ; ELSE
gBll 94 00 DW OFFSET EXPES5-$
8B13 79 04 EXPE4 -DW DUP ; ENDIF
éBls F1 @1 EXPES DW IDO

@B17 ED 04 DW CSTOR

#B19 9D @5 DW ZERO



(SR RN N
W ww w

b
Lo b= )

LR I I S

gB25

3323
gB2C
2838
d4831
@333
dB35
8837
JB39
3B3D
d83F
g4l
843

4=

gB45

VER

Fl
27
DF
B2
AF
9C

94

85
51
Dag
AE
20
28
B4
6A
87

9D

-

w O
a7

21
a7
24
82
21
FF
24
g3

=2

SQURCE:
45 52
50 29

FORTH. 286 Fi

DW
DW
DW
Cw
Dw
Dw
Dw
DwW

EXPE3

* ko kkokdkkhkkkxok

® QUERY *

tE SRR R EE SRS

LT

DB
DB
DB
DW
DW
DW
bW
DW
DW
DW
DW
DW
DWW

QUERY

8086/88 Ver 1.0

IDO

ONE?

STORE ENDIF
EMIT
XLOCP
OFFSET
DROP
SEMIS

-

; LOOP
EXPE1-$

85H
'QUER'
'Y'4+393H

EXPEC~9

-

- DOCOL

TIB

AT
LIT,S5%H
EXPEC
ZERO
INN
STORE

SEMIS

wn
(o8]



ASMB86 VER 1.0

0B47
gB438
gB49
gB4B
@B 4D
PB4F
PB51
@B53
gB55
@B57
gBS9
gBSB
@B5D
@BSF
#B61
#B63
BB65
8B67
gB69
gB6B
@BeD
@B6F
2871
@B73
@B75
gB77
PB79
PB7B
gB7D
gB7F
gB8l

@B83
gB84
@B87
2B88
gBBA
eB8C
B8D
@BBE
@B8F
#B91
gB93
#BS4
PB96

Cl
8e
2B
20
70
B4
9a
2A
A5
70
95
9D
79
DF
70
B4
F8
AS
60
2F
El
SA
28
BD
cC
5F
89

CccC
5F
oA

84
46
CccC
47
8C
58
59
5F
8C
8E
FC
F3
E9

0B
g5
g6
B4
81
0o
05
26
24
85
26
04
26
24
85
25
27
83
a3
81
20
08
83
g4
01
go

g4
23

4C

@B
B

DB
c3

AA
C3 FS

SOURCE: FORTH.A86 Fig Forth 8086/88 Ver 1.0 PAGE
EJECT
H dd ok k ok dkokokokokohokok koW
; * @ (NULL) *
H dok otk kokodk gk ok ok ok ok ok ko &
DB 8C1H ; A BINARY ZERO
DB 80H
DW QUERY-8
NULL DW DOCOL
DW BLK
DW AT
DW ZBRAN  ; IF
DW OFFSET NULL1-$
DW ONE
DW BLK
DW PSTOR
DW ZERO
DW INN
DW STORE
DW BLK
DW AT
DW BSCR
DW ONE
DW SUBB
DW ANDD
DW ZEQU
DW ZBRAN  ; IF
DW OFFSET NULL2-$
DW QEXEC
DW FROMR
DW DROP ; ENDIF
NULL2  DW BRAN ; ELSE
DW OFFSET NULL3-$
NULLl  DW FROMR
DW DROP ; ENDIF
NULL3  DW SEMIS
5 kkkkdkhkdkhkdkhkkk
; * FILL *
: Tkkkhkkkkkkdk
"
DB 84H
DB ‘PIL'
DB 'L'+80H
DW NULL=-4
FILL DW $+2
POP AX ; FILL CHAR
POP cx ; FILL COUNT
POP DI ; BEGIN ADR
MOV BX, DS
MOV ES,BX ; ES <- DS
CLD ; INC DIRECTION
REP STOS AL ; STORE BYTE
JMP NEXT

o I
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6a
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ca
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O
[
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)
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52 41 53

9B
Y5
05
2B
a3

=N
(.
f =
=t
=
O}

B
@5
g5
9B
g3

41

g8
85
a7
21 44 29

. LR AR R ERE R EES S

: * ERASE o

R AR R R EEEE SN

DB
DB
DB
DW
Dw
DwW
D
DW

ERASEE

: kkkxhkdkwkkk ko kAw

* BLANKS

A SR SRS E R EEE RS,

DB
DB
DB
DW
DW
DW
DW
DW

BLANK

dok ko ok ok ok koW R

x HOLD x

d w ok ok k ok ok hkhkhkw

s =s e o~

DB
DB
DB
Dw
DwW
DW
DW
DW
Dw
DW
DW
DW

HOLD

khkk ok ok dk ok kkk

* PAD *

ok odkod ok ok ke ok ok k%

. mE s ma

DB
DB
DB
DW
DwW
Dw
DW

PAD

e
s ]
(621

3
[
Wl

s |
o]
1
ir
o

8086/88

-I‘,
(]

v}

Ver 1.8

"y

g86d
"BLANK'
'S'+88H
ERASEE-8
DCCOL
BLS

FILL
SEMIS

§4H
'"HOL'
'D'+88H
BLANK-9
DCOCOL
LIT, -1
HLD
PSTOR
HLD

AT
CSTOR
SEMIS

83H
'PA'
'D'+80@H
HOLD=-7
DOCOL
HERE
LIT, 44H



ASM86 VER

PBE1
PBE3

@BES
@BE®
@BE9
PBEA
PBEC
@BEE
PBFO
@BF 2
@BF4
@BF6
@BF8
@BFA
@BFC
gBFE
gcoe
gcez
pCo4
aCcee6
0Cces
gceAa
acec
8COE
eclie
BCl4
6Clé6
gcis
gcla
gcic
@ClE
ec2e
gc22
gC24
8C2e
aczs
GC2A
Bcac
AC2E
ac3e

06
9A

1.0 SOURCE: FORTH.AS86 Fig Forth 8086/88
84 DW PLUS
83 DW SEMIS

*hkkdkkdkkhkkdkkk

* WORD *
Kk hkhkhhhhk k&K

- wa wE e

DB 84H
4F 52 DB '"WOR"

DB 'D'+80H -
gB DW PAD-6
25 WORDS DW DOCOL
06 DW BLK
04 " DW AT
g1 DW ZBRAN ; IF
20 DW OFFSET WORD1-$%
26 DW BLK
g4 DW AT
13 DiW BLOCK
p1 DW BRAN ; ELSE
00 DW OFFSET WORD2-$
26 WORD1 DW TIB
B4 DW AT ; ENDIF
06 WORD2 DW INN
p4 DW AT
P4 DW PLUS
g4 DW SWAP
p2 DW ENCL
97 DW HERE
g1 22 20 DW LIT,22H
9B DW BLANK
06 DW INN
g4 DW PSTOR
g4 DW OVER
a7 DW SUBR
03 DW TOR
03 DW RR
g7 DW HERE
24 DW CSTOR
24 DW PLUS
07 DW HERE
a7 - DW ONEP
g3 DW FROMR
g2 DW CMOVE
23 DW SEMIS

Ver 1.8 PAGE

wn



@CsF

Ul W

[ I A T ST R
OO0 n
Oy Oy h G h

 Hy

10 W W

©
(

88
28
52
A9
E5
20
27
79

~
L

o]
CD
B4

9A
20

A N

6C

=
e

A
&4

34
SF
C3

-~
N~

B4
24
14
=
54
5

=
&

28
A5
D7
95

—~
-

89
Cé
cC
SA

1.9 SOURCE:

4E 55 4D 42 45

gB
85
27
24
83
24
26
24
g2
g1
82
24
86
24
83
24
a7
26
g4
@3
04
26
24
87
01
89
a5
g6
g4
83
31
FF
83
g3

FCRTH.AB6

*

s me wa e

PNUMB
PNUM1

PNUM3

PNUM2

EJECT

Fig Forth

k ok kkkkkhkhkkkkhkhx

(NUMBER) *

DB
DB

DB
DW
DwW
DwW
DW
DW
DW
Dw
DwW
Dw
DW
DW
DW
DW
DW
DW
DW
DW
DW
Dw
DW
Dw
DW
DW
DwW
DWW
DW
DW
DW
I5]%)
DW
DW
DW
DW
DW

Tk d ok dk ok kod ok ok % gk ok ko ok

88H
' (NUMBE

')'+82H
WORDS=7
pDoCoL-
ONEP
DUP
TOR
CAT
BASE
AT
DIGIT
ZBRAN
OFFSET
SWAP
BASE
AT
USTAR
DROP
ROT
BASE
AT
USTAR
DPLUS
DPL
AT

BRAN
OFFSET
FROMR
SEMIS

B@86/88 Ver

Rl

; BEGIN

; WHILE
PNUM2-S

PNUM3=S5

in

(e}



ASMB6 VER 1.0

@CiF
pC8e
BCB5
pCcBe
acss
BCB8A
@csc
AC8E
ecop
aco2
pCo4
pC96
pcoAa
BCsC
8CSE
acan
@CAZ
BCAB
pCASB
gCAA
@CAC
@CAE
9CBO
@CcB2
gCcB4
BCB6
8CB8
gCBA
@CBC
gcco
gCccz
gCC4
8CCe6
pcce
@CCA
gCcccC
BCCE
gCD®
4CcD2
gCD4
gCD6

86
4E
D2

20
9D
SD
C3
79
07
Ccl
6A
6D
79
BC
26
6A
D7
DF
3D
79
g1
BE
60
9A
16
79
Cl
6A
60
9D
8B
9D
89

S5F
cC
9A
24
3A
9A

55 4D 42 45

ac
85
25
@5
87
A4
a7
g4
@1 2D @0
87
24
23
24
@l FF FF
g6
24
9C
24
24
g5
@7
21
g0
24
P4
g1 2E @9
87
2s
28
95
a1
FF
P4
03
8.1
[ 1%]
P4
23

SOURCE:

FORTH.A86 Fig Forth 8@86/88
EJECT
= kkkkhkhkdkhkhkhkkkkk
; ¥ NUMBER %
g kKKK A KKKk Kk
7
DB 86H
DB 'NUMBE'
DB 'R'+80H
DW PNUMB-@BH
NUMB DW DOCOL
DW ZERO
DW ZERO
DW ROT
DW DUP
DW ONEP
DW CAT
DW LIT, 2DH
DW EQUAL
DW DUP
DW TOR
DW PLUS
DW LIT,~1
NUMB1 DW DPL ; BEGIN
DW STORE
DW PNUMB
DW DUP
Dw CAT
DW BLS
DW SUBB
DW ZBRAN ; WHILE
DW OFFSET NUMB2-$
DW DUP
DW CAT
DW LIT,2ER
DW SUBB
DW ZERO
DW QERR
DW ZERO
DW BRAN ; REPEAT
DW OFFSET NUMB1-$3
NUMB 2 DW DROP
DwW FROMR
DW ZBRAN y IF
DW OFFSET NUMB3-$
DW DMINU ; ENDIF
NUMB 3 DW SEMIS

Ver 1.0 PAGE
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SOURCE: FORTH.A86 Fig Forth 8886/88 Ver 1.8 PAGE

EJECT

kA khkkkkk®hkkkw

i -FIND T

LEE AR E R E R RS E R

A T

3CD8 85 DB 85H
pCD9 2D 46 49 4E DB '~FIN'

6CDD C4 DB 'D'+80H

0CDE 7F 0C DW NUMB-9

0CED 20 05 DFIND DW DOCOL

2CZ2 BE 85 DW BLS

9CE4 EC @B DW WORDS

DCE6 23 a7 DW HERE

0CES A8 26 . DW CONT

0CEA B4 04 DW AT

0CEC B4 24 DA AT

BCEE 2E 82 DW PFIND

CFd 79 24 DW DUP

8CF2 E1 03 DW ZEQU

aCF 9a 21 DW ZBRAN : IF
dCFe 84 29 DW OFFSET DFIN1-$S
3CF8 S5F 84 DW DROP

3CFA 23 @7 DW HERE

9CFC 1F 08 DW LATES

9CFE 2E 02 DW PFIND ; ENDIF
8D83 9A 23 DFIN1  DW SEMIS

LA S EEEEEREEEERE R

* (ABORT) i

IS S SRR EEE SR RS S

dbg2 87 DB 87H

2D23 28 41 42 4F 52 54 DB ' (ABORT'
4099 a9 DB ') '+82H
JC8A DB aC DW DFIND-8
dDYC 29 85 PABOR DW DOCOL
dDOE 5F @F DW ABORT
4018 %A 83 DW SEMIS

LA R A R R EE SR E S R

* ERROR L4

drod Jodkode v dode ok ok ok ok ok

-~

8D12 85 DB 85H

BD13 45 52 52 4F DB 'ERRO’

8017 D2 DB 'R'+80¢H

JC1ls8 92 8D DW PABOR-0AH

gDlA 20 85 ERRGR DwW DOCOL

dD1C 42 @6 DW WARN

¢D1E B4 24 DW AT

6C28 r4 93 DW ZLESS

8D22 %A @1 DW ZBRAN z IF
AD24 234 @0 DW OFFSET ERRO1-$5
2D26 @C @D DW PABOR ; ENDIF

pp28 23 @7 ERRO1 DW HERE

on
fay



ASMB86 VER 1.0 SOURCE: FORTH.A86 Fig Forth 8086/88 Ver 1.8 PAGE

gp2A F7 99 DW COUNT
pD2C @A 2A DW TYPES
OD2E 6B @A DwW PDOTQ
gD3P 82 DB 2
pD31 3F 20 DB e
D33 7F 11 DW MESS
#D35 68 03 DW SPSTOC
i CHANGE FROM FIG MODEL
H DW INN,AT,BLK,AT
gD37 70 @6 B4 @4 DW BLK,AT
@D3B E3 87 DW DDUP
@p3D 9A 91 DW ZBRAN ¥ IF
@D3F 08 @9 DW OFFSET ERRO2-$
#D41 79 @6 B4 @4 DW INN, AT
gp4s 6C 04 DW SWAP ; ENDIF
@D47 32 @F ERRO2 DWW QUIT

% d ok okodkok ok kok ok Kk

* ID. %

% d dk Kk v ok ok ok ok ok ok

8 me e me

dD49 B3 DB 83H
@D4A 49 44 DB 'ID'
PD4C AE DB '.'+80H
gD4D 12 @D DW ERROR-8
PD4F 20 85 IDDOT DW DOCOL
¢D51 D9 @B DW PAD
@D53 6A @1 20 09 D LIT, 20H
@D57 6A @1 5F @86 DW LIT,5FH
6D5B BA @B DW FILL
@D5D 79 04 DW DUP
@D5F 63 928 DW PFA
@D61 2F 08 DW LFA
PD63 56 B4 DW OVER
@065 60 @87 DW SUBB
gD67 D9 @B DW PAD
gD63 6C @4 DW SWAP
@DeB EC @2 DWw CMOVE
gD6éD D9 @B DW PAD
6D6F F7 89 DW COUNT
#D71 6A @21 1F @0 DW LIT,1FH
@D75 2F B3 DW ANDD
@D77 B2 QA DW TYPES
#D79 D4 87 DW SPACE

@D7B 9A @3 DW SEMIS
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D7D
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D33
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[
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=
-
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DC
Do
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-
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e
~
-
el
-

W O b= b Ca 7)1 (0 Oy

to
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dDCC
ODCE

2DD@

Hoon - w & D
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WOl b
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[SESE SRR SRS E S = w
D s S O 8]

fa—
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fr=.

RS R I VI o I ST ST S S A ]

N RUTIR oy
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SOURCE
45 41 54
84 20
Ag 29
80 249

FORTH.A86

*

~a wa ws e

CREAT

EJECT

DB
DB
DB
Dw
Dw
DW
DW
DW
DW
DW
DW
DW
bW
DW
DwW
DW
Dw
DW
DW
DwW
DwW
DW
DW
DW
Dw
DW
DW
DW
DW
)
DW
DWw
DW
DW
DW
DW
DW
DW
DW

Fig Forth 8086/88 Ver 1.0 PAGE

tE R AR E R RS EEEEE ]

CREATE

* Gk ok ok ok ok ok ok ok ok ok kok

*

86H
'CREAT'
'E'+80H
IDDOT-6
DOCOL
DFIND
ZBRAN ; IF
CFFSET CREAl=-S
DROP

NFA
IDDOT
LIT, 4
MESS
SPACE ; ENDIF
HERE

DUP

CAT
WIDTH

AT

MIN

ONEP
ALLOT
DUP
LIT,8A0H
TOGGL
HERE

ONE

SusB3
LIT,B88H
TOGGL
LATES
COMMA
CURR

AT

STORE
HERE
TWOP
COMMA
SEMIS

()Y



ASMB86 VER

gDD2
@DD3

#DDB
@DDC
@DDE
@DED
@DE?2
@DE4
@DE6
@DES8
PDEA
@DEC
@DEE

PDF &
ODF 1
gDrF7
@DF 8
@DF A
@DFC
@DFE
PEDD
BED2
PED4
PED6
PEDS
BEQA

C9
5B
4C
DD
7D
20
ED
El
9D
8B
S5F
3F
3F
SA

c7
4C

~
-

D2
20
C2
B4
9A
g8
1E
6A
3F
9A

1.8 SOURCE: FORTH.AB86 Fig Forth 8086/88 Ver 1.0 PAGE

EJECT

khkkkkkhkkhkhkkhdkhkkdx

*  [COMPILE] *
IS S SRS LR E RS SR ERES

-~ w4 me ws

DB BC9H
43 4F 4D 50 49 DB ' [COMPILE"
45
DB ']'+80H
gD DW CREAT-9
85 BCOMP  DW DOCOL
oC DW DF IND
03 DW ZEQU
05 DW ZERO
28 DW QERR
84 DW DROP
88 DW CFa
07 DW COMMA
e3 DW SEMIS
H %k %k gk deodk ok ook ok ok ok
; * LITERAL *
: khkkkkkhkhkkhkkhkkkx
’
DB BC7H
49 54 45 52 41 DB 'LITERA'
DB 'L'+80H
) DW BCOMP-0CH
05 LITER DW DOCOL
06 DW STATE
24 DW AT
81 DW ZBRAN  ; IF
0o DW OFFSET LITE1-$
89 DW CoMP
01 DW LIT
07 DW COMMA  ; ENDIF
03 LITEl DW SEMIS

61
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FES NI  I I = WV SNS IS ) I T E36 SIs ANV ENRL NS S e I SV}
S Mmoo PO BD im0 wom

AP LD N oW o

[¥e)
un

9 (M M 01 0 e e 00 amom i e on

[T S I ST S ST S I S S T I T T T S T T SV R W I R T e ]

L0 IS ) I St E A S
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> m =

1.8  SOURCE: FORTH.AB86 Fig Forth 8086/88 Ver 1.0 PAGE
EJECT
: LSRR R R EEEEEEEES
; * DLITERAL  *
: tE R E R AR EREESEEESEE]
DB ocsH
4C 49 54 45 52 DB 'DLITERA'
DB 'L'+80H
8D DW LITER-BAH
25 DLITE DW DOCOL
86 DW STATE
a4 DW AT
81 DW ZBRAN  ; IF
20 DW OFFSET DLIT1-$
04 DW SWAP
@D DW LITER
gD DW LITER ; ENDIF
93 DLIT1 DW SEMIS
7 RS RS S EEEESEEESE]
; *  ?STACK  *
’. LR SR B EEEEEE S S
DB 86H
33 54 41 43 DB '238TAC!
DB 'K'+83H
gt DW DLITE-@BH
as QSTAC  Dw DOCOL
23 DW SPAT
26 DW SZERO
24 DW AT
04 DW SWAP
07 DW ULESS
85 DW ONE
28 DW QERR
3 DW SPAT
a7 DW HERE
21 80 80 ' DW LIT,80H
24 DW PLU
07 DW ULESS
61 97 29 DW LIT,7
28 DW QERR

23 DW SEMIS



ASM86 VER 1.8

PES6
BES7

BESF
PE6O
PEGZ
PE64
PE6S
BE68
BE6A
AE6C
BE6E
PET
@E72
dE74
BE76
BE78
AETA
AETC
PETE
BEBG
gEB2
GEB4
BEB6
GEBS
8E8A
BEBC
GESE
PESSE
BES2
PE94
BE9S6
PES8
AESA
BESC
PE9E
0EAQ
GEAZ2

89

52
D4
29
28
ED
9A
1E
Cc2
B4
79
9A
BA
3F
3F
89
26
3F
7A
32
89

—~
A

23
88
D7
B4
87
9a
a8
17
89
26
5F
FA
32
89
c2

SOURCE:

4E 54 45 52 5@
45

BE
85
ac
01
5]
06
g4
27
g1
2o
g8
87
21
0a
g8
21
BE
g1
go
e7
gc
g6
¢4
87
g1
20
BE
a1
8o
24
gD
BE
21
FF

FORTH.A86 Fig Forth 80686/88

EJECT

% % dk %k % d ook g d ok gk o o ok o ok o

* INTERPRET E
hhkkkkkkkkkkkkkkk*

s ma we e

DB 89H

DB 'INTERPRE'

DB 'T'+88H

DW QSTAC-8
INTER DW DOCOL
INTEL DW DFIND ; BEGIN

DwW ZBRAN ; IF

DW OFFSET INTE2-$

DW STATE

DW AT

DW LESS

DW ZBRAN ;o IF

DW OFFSET INTE3-$

DW CFA

DW coMMAa

DW BRAN ; ELSE

DW OFFSET INTE4-$%
INTE3 DW CFA

DW EXEC ; ENDIF
INTE4 DW QSTAC

DW BRAN ; ELSE

DW OFFSET INTES5-$
INTEZ2 DW HERE

DW NUMB

DW DPL

DW AT

DW ONEP

DW ZBRAN ; IF

DW OFFSET INTE6-S

DW DLITE

DW BRAN ; ELSE

DW OFFSET INTE7-$
INTE®6 DW DROP

DW LITER ; ENDIF
INTE? DW QSTAC ; ENDIF
INTES DW BRAN ; AGAIN

DwW OFFSET INTE1l-$

Ver 1.0 PAGE
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=
Cxy
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1
a

89
49
41

o

56

2 .,
1F
62

»
=Y

9A

(o Lo [0 0 o GO on O b 0¥ 0D e L) QO
5 By TS VR B S PPV SR SRV o T 19 2

23

[
B

%]

w
O
o
o]
M
m

4D 4D 45 44 49

54

2E
25
08
g1
04
23

49 289
43 41 42 53
52

23]
]
.y
3
[
.

*

IMMED

*

8 we ma ws

VOCAB

DCVOC

e

EJECT

DB
DB

DB
DW
Dw
DW
DW
DW
DW

DB
LB

DB
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
oW
DW

Forth 8486/88

R E R E SRR EEREEERERERE.]

IMMEDIATE

LA R R R R EE R EEEEEEES

*

89d
'IMMEDIAT'
'E'+80H
INTER-0QCH
DOCOL
LATES
LIT,40H
TOGGL
SEMIS

IE R EREEEEEEEEESEERSE.

VOCABULARY

I EEEEEEEEEEEEE SRR S

*

8AH
'VOCABULAR'

'Y'+808H
IMMED-0GCH
DOCOL
BCILD
LIT

dAd8lH

Ver 1.8

PAGE
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ASM86 VER 1.8 SOURCE: FORTH.AS86 Fig Forth 80686/88 Ver 1.0 PAGE 6

EJECT

dodkokdodkokk ok k ok okokok

cJ FORTH %

d dk g ok vk ok ok gk ok ok ok

THE 'TASK-7' IS A COLD START VALUE
ONLY. ITS CHANGED EACH TIME A
DEFINITION IS APPENED TO THE 'FORTH'

wE WA mE e wE M W W me

VOCABULARY.
@EF1 C5 DB BC5H
PEF2 46 4F 52 54 DB '"FORT!
BEF6 C8 DB 'H'+80H
PEF7 BC @E DwW VOCAB-@DH
@EF9 DF 99 FORTH DW DODOE
@EFB ES QE DW DOVOC
@EFD 81 AB DW BAB81H
GEFF 88 1A DW TASK-7 ; COLD START VALUE ONLY
grel 00 09 DW ] ; END OF VOCABULARY LIST

Kok e e ok ok ok ok ok ok ke ke ke k
* DEFINITIONS *

% dc dr de gk b ode dr e ko ok ke ok ok ok ok

~s ms wa e

gF93 8B DB 8BH
BFB4 44 45 46 49 4E 49 DB 'DEFINITION'
54 49 4F 4E
@FPE D3 DB 'S'+80H
@FOF F1 OE DW FORTH-8
gFll 28 @5 DEFIN DW DOCOL
@F13 A8 086 DW CONT
grls B4 84 DW AT
@F17 B6 86 DW CURR
@rl9 DF 04 DW STORE
@F1B 9A 83 DW SEMIS

% J d J % % % Kk ¥k
* ( *
% %k % %k Kk ok k ok ok

- we e wa

érlp C1 DB PC1H

PF1lE AS DB '('+80H
@rFlr @03 @F DW DEFIN-BEH
@r21 28 @5 PAREN DW DOCOL
PF23 6A 91 29 @9 DW LIT, ")’
BF27 EC @B DW WORDS

8F29 9a 03 DW SEMIS



1

@ mmeems
Lo T W T s T S T [
[ELREW L WL ) QY SN SN 2

U 8 [T ) )

L T T B I B B ey By e |
VOO OV O N O O Ut Ut unun
MU O -dWnw MO0 W -

SRR e RN I o B B Sl s T o I N

rr) oy

oG o Cw
1) 7)) )
~1

~ o~ ~J
oW o

VER 1.8 SCURCE: FORTH.AB86 Fig Forth 80886/88 Ver 1.0 PL

EJECT

kkkkXdkdkxhkkx

% QUIT *

R R A RS EEE SRS

-~ wE ma we

84 DB 84H

51 55 49 DB ‘QuI!

D4 DB 'T'+83H

1D @F DW PAREN-4

2@ 85 QUIT DW DOCOL

9D 85 DW ZERO

78 8¢ DW BLK

oF 04 DW STORE

34 49 DW LBRAC

88 83 QUITI DW RPSTO ; BEGIN
DF 82 DW CR

33 @B DwW QUERY

62 OE DW INTER

C2 @6 DW STATE

B4 24 DiW AT

El 83 DW ZEQU

9a @1 CW ZBRAN ; IE

27 89 DW OFFSET QUITZ2-$

6B 84 DW PDOTQ

22 DB 2

4F 4B DB 'OK? ; ENDIF
89 @1 QUIT2 Dw BRAN ; AGAIN
E7 FF Dw OFFSET QUITI1-$S

* k dodok ok oMok koK ok ok

= ABORT %

khkhkkkhk kXA kK

. ma e ma

85 DB 85H

41 42 4F 52 DB 'ABOR’

D4 DB 'T'+883d

28 @F DW QUIT=-7

20 @5 ABORT bW DOCCL

68 @3 DW SPSTO

7F 89 DW DECA

32 gE DW QSTAC

DF 82 Dw CR

A7 19 DW DOTCPU

6B BA DW PDCTC

@D DB gpH

46 69 67 2D 46 6F DB ‘Fig-Forth '
72 74 68 29

31 2E 34 DB FIGREL+30H,ADOT, FIGREV+33H
F9 @E Dw FORTH

11 oF Dw DEFIN

32 @r DW QUIT



ASM86 VER 1.8 SOURCE: FORTH.AB86 Fig Forth 8086/88 Ver 1.0 PAGE

EJECT
WARM START VECTOR COMES HERE

i
i
@r8l BE 87 @F WRM: MOV SI,OFFSET WRM1

0F84 E9 D5 F1 JMP NEXT
;
@F87 98 OF WRM1 DW WARM

kkkdkkdkkkhkhk ok

* WARM x
Kxkkkkkkkhxxx

8 me me wa

gFe9 84 DB 84H ; WARM
gF8A 57 41 52 DB 'WAR'

@F8D CD DB 'M'+80H

@F8E 57 @F DW ABORT-8

AF90 20 85 WARM DwW DCOCOL

PF92 AE 12 DW MTBUF

@F94 S5F OF DW ABORT

COLD START VECTOR COMES HERE

() ~s =

@gr96 BE AF @r LD: MOV SI,OFFSET CLD1 » (IP) %=
@F99 B8C C8 MOV AX,CS
@F9B 8E D8 MOV DS, AX ; SET DATA SEG
PFI9D 2E 8B 26 12 pl MOV SP,WORD PTR ORIG+12H ; PARAM. STK
@gFA2 BE D@ MOV S5,AX : SET STACK SEG
@Fa4 BE CO MOV ES,AX : SET EXTRA SEG
@gFrAa6 FC CLD : DIR = INC
OEAT7 2E BB 2E 2B Al MOV BP, RPP : RETURN STACK
gFAC E9 AD F1 JMP NEXT
@FAF B8 @F CLD1 DW COLD
- drodkdedrododok ok ok ok k
=1l COLD *
: * ok ok ko kok ok ok ok x
gFBl 84 DB 84H
AFB2 43 4F 4C DB "COL"
BFBS C4 DB 'D'+88H
@FB6 89 @F DW WARM-7
UFB8 280 ©5 COLD DW DOCOL
PFBA AE 12 DW MTBUF
@FBC 9D @5 43 12 DW ZERO, DENSTY
BFCO DF 04 DW STORE
@FC2 D4 @5 DW I B ERST
BFC4 10 12 DF @4 DW USE, STORE
A@FCB D4 85 DW FIRST
@FCA 1B 12 DF 04 DW PREV,STORE
#ECE C2 12 DW DRZER
@FD@ 6A 21 00 08 DW LIT,@
@gFD4 6A 81 97 15 DW LIT,EPRINT

AFD8 DF @4 DW STORE



91
g1
24
g1
24
81
82

64
21
24

26

26

18

ac

FF

(5]
O

21
29

29

[aN]
m

FORTH. A8E

o

Ca

DW
DW
DW
DwW
D
DW
Dw
DW
DWW
DW
DW
DW
DW

Fig Forth 8086/88

LIT
ORIG+12H
LIT,UP

AT

LIT,6

PLUS

LIT, 10H
CMOVE
LIT,ORIG+OCH
AT
LIT,FORTH+6
STORE

ABORT

o
(S



ASM86 VER 1.0

@FFE
@FFF
10802
1003
1885
18@7
lpos
100A
lgec
180E
180F

1812
1813
1014
1015
1617
1919
181B
101D
101F
1821

1923
1924
1926
1927
1929
102B
102D
192F
1831

1833

1835
1836
1038

84
53

Bl
67
5A
2B
2B
79
48
E9

82
2B
AD
FE
28
F4
Sa
04
29
9Aa

83
44
AD
12
20
F4
9A
B4
3A
9A

83
41
D3

2D 3E

10

co
D2
g1

48

gF
05
83
21
8o
04
23

2B

10
25
23
g1
@9
24
B3

42

Fl

SOURCE: FORTH.AB86 Fig Forth 8086/88 Ver 1.0 PAGE 69
EJECT
: %k d gk g gk g od ok ok ok ok
; * S->D *
H % de gk g dk ok dodkokokk Kk
DB 84H
DB 'S=>"
DB 'D'+80H
DW COLD=-7
STOD DW $+2
POP DX ; S1
SUB AX,AX ; AX = B
OR DX, DX ; SET FLAGS
JNS STOD1 ; POSITIVE NUMBER
DEC AX ; NEGITIVE NUMBER
STOD1l: JMP DPUSH
- L E S E X X E XS
H * + - *
H % %k dodk dk oKk od ook Kk
DB 82H
DB T4t
DB '-'+80H
DW STOD=7
PM DW DOCOL
DW ZLESS
DW ZBRAN : IF
DW OFFSET PM1-S
DW MINUS ; ENDIF
PM1 DW SEMIS
: LR R R R R EEE S
: * D+- *
: d ok ok odkokkkokkok
DB 83H
DB Yt
DB '-'+80H
DW PM-5
DPM DW DOCOL
DW ZLESS
DW ZBRAN s 1IF
DW OFFSET DPM1-$§
DW DMINU ; ENDIF
DPM1 DW SEMIS
% EE R R E S XX EE S
5 * ABS %
: kkkhkhkkkkkkih
DB 83H
DB 'AB'
DB 'S'+80H
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p=t

~J =1
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(&}

W = bR
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84

A
&

D3
35
28
79
29
SA

i X

WO Loy e o Ul

=) I YT SV

83
4D
D8
52
28
79
9A
24
6C
SF
9A

[
.

19
35
24

g3

41

18
s
24
12
23

49

]
d7

@A
21

3
L2 )

g4
g4
23

41

19
a5
a7
a1
29
24
24
23

O
=

FORTH.AB6

)

s me me o=

LU T T T

LU TR TR Y

DwW

ABS DwW

Dw
CW
DW

% J & dk %k ok ok Kk ok d ok

* DABS *

dodededk ki ok dkokdkhkk

DB
DB
DB
Dw

DABS DwW

DW
DW
Dw

LR SR RS S SRR S

* MIN *

R R RS E S AR RS

DB
DB
DB
CW

MIN Dw

DW
Dw
DW

Dw

MIN1 Dw

Dw

AxKkXXKKK KK K
¥ MAX =
kXK KXKK KK X K

DB
DB
DB
DW

MAaX DW

DW
DW
DW
DW

MAX1 Dw

DW

Fig Forth 8086/88

DPM-6
DOCOL
DUP
PM
SEMIS

84H
'DAB'
'S'+88H
ABS-6
DOCOL
DuU

DPM
SEMIS

834

YMII

'N'+382H

DABS=-7
DOCOL,TDUP
GREAT

ZBRAN ; IF
SET MIN1-$S

; ENDIF

=Yy ou

<O
[V}

0noWmc
M E

83H

IMAI

'X'+8@dH

MIN-6

DOCOL, TDUP
LESS

ZBRAN ; IF
OFFSET MAX1-S
SWAP ; ENDIF
DROP

SEMIS



ASM86 VER 1.8

107E
187F
1088
1981
1883
1987
1989
1988
198D
108F
1891
1993
1895
1997

1999
189A
1998
189C
189E
19a2
18a2
10n4
1926
1048
1822
18AC
10AE
19BO
10B2
1984
10B6
1088
19BA
188C
18BE

12C8
1eCl
1pC2
laCc4
18Ce

82
4D
AA
68
20
4C
BC
3B
6C
3B
04
cc
29
9A

82
4D
AF
7E
20
5@
BC
BC
4
D&
3B
13
GE
DA
4C
L7

—~

—

ccC
17
6C
9A

81
AA
99
20
83

12
85
03
63
19
04
10
03
23
10
83

19
25
19

SOURCE:

87 84

FORTH.A86

-
r
.
’
’
.
’

EJECT

% dk ok ok koo ok ko
* M* *
%ok ok ok ok ok ok ok ok ok

DB
DB
DB
DW

MSTAR DW

e me ma s

DW
DW
DwW
DW
DW
DW
DW
DW
DW

dkokk ok ok okok ok ok ok

* M/ *

*hkhkhkkkkk kX

DB
DB
DB
DW

MSLAS DW

s we w wme

DW
DW
DwW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DwW
DW

dodkodkkok ok ok kk
* * *
% Jr % de d ok ok k

DB

DB
DW

STAR DW

DW

Fig Forth 8886/88

82H

IMI
'*'+80H
MAX-6
DOCOL, TDUP
XORR
TOR

ABS
SWAP
ABS
USTAR
FROMR
DPM
SEMIS

82H
!Ml
'/'+80H
MSTAR-5
DOCOL
OVER
TOR
TOR
DABS
RR
ABS
USLAS
FROMR
RR
XORR
PM
SWAP
FROMR
PM
SWAP
SEMIS

81H
'*'+80H
MSLAS-5
DOCOL
MSTAR

Ver 1.0

PAGE

71



1egcc
14CD
14048
1gpl
1803
13D5

T Am =

1el/
139D9
19DB
1epD

[

O G 0 0o o 02 0 0
S U LD b= ma T

1 in e m i m 9

el el el
W w

18ED
19EE
13F3
19F1
1@F3
18F5
19F7
13F9

10FB
18FC
1189
1131
lles
1185

W oun
I

g4
2F
Cc4
ce
20

-~
A

25
ccC
9E
SA

83
4D
C4
DF
29
D3
S5F
9A

85
2a
c4
ED
28
BC

04
23

19
05
13

04
83

2F

19
a5
93

.0

4F

4D 4F

FORTH. A86 Fig Forth 8086/88 Ver
DW DROP
DW SEMIS
; I E FEE B S5 EEEERE.]
s * /MOD pe
; I EE R E R EEE RSN
H
DB 841
DB '/MO!
DB 'D'+824
DW TAR-4
SLMOD DW DCCQOL
DW TOR
DW STOD
DW FROMR
DW MSLAS
DW SEMIS
; It EE R E X EEE ]
: * / *
: I E S E R EEE B
DB 81H
DB '/ +80H
DW SLMCD=-7
SLASH DW DoCOL
DW SLMOD
DW SWAP
DW DROP
Diw SEMIS
: LR R E B B AN EEE.]
; * MOD  *
; I E EEE S EEREESE]
' DB 83H
LB ‘MO
DB 'D'+84H
DwW SLASH=-4
MODD DW DOCOL
DwW SLMCD
DWW DROP
DW SEMIS
; EE E R R R EEEEEE ]
; *  *x/MOD  *
: LR S R E R EEREEREE R
DB 851
DB x /MO
DB 'D'+80H
DW MCDD-6
SSMOD  DW DOCOL
DW TOR



ASMB86 VER 1.0 SOURCE: FORTH.A86 Fig Forth 8086,/88 Ver 1.0 PAGE 73

1187 83 18 DW MSTAR
1109 CC @3 DW FROMR
1168 9E 190 DW MSLAS
110D 9A 83 DW SEMIS

kkkkkkdkkkhkk
* */ *
kkdkhkdkkdhkhkk

-~ we ma we

110F 82 DB 82H
1114 2A DB v
1111 AF DB '/'+804
1112 FB 1@ DW SSMOD-8
1114 206 @5 SSLA DW DOCOL
1116 83 11 DW SSMOD
1118 6C @4 DW SWAP
111A 5F B4 DW DROP
111C 9a @83 _ DW SEMIS

KAk KKK KKK KKK X
* M/MCD *

dodk ok %k ok ok dode o ko ko

= me me =

111E 85 DB 85H
111F 4D 2F 4D 4F DB 'M/MO!
1123 C4 DB 'D'+80H
1124 @F 11 DW SSLA-5
1126 20 @5 MSMOD DwW DOCOL
1128 BC @3 DwW TOR
112A 9D @5 CwW ZERO
112C DA B3 Dw RR
112E 13 @3 Dw USLAS
1138 CC @3 DW FROMR
1132 6C 04 DW SWAP
1134 BC 83 DW TOR
1136 13 @3 DW USLAS
1138 CC @3 DW FROMR

113A 9A @3 DW SEMIS
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et )y imuw

e b Lo ) po oo

Do L
00

87
4D

ad
L

63
28
42
B4
9A
1E
E3
9A
14
6A

49 4E 45

40 9¢

49 2@

49 4E
11
95
11
dA
ga

33

45 53 53 41 47
11

85

26

24

g1

2d

27

a1

a9

g1 24 99

Fig

EJECT

A S E R E SRS E RS E R

y * (LINE) L

LR EE R R &R EEE RS

L]

DB
DB
DB
DW
DW
DW
Dw
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW

PLINE

LR R E R EEE B R LR S ]

= .LINE o

T hkkkhkkkxkkhkKkk K

e wE wa

-~

9}:)
CB
DB
oW
Dw
DW
DW
Dw
Dw

LA E SR SRR R RS RN

A MESSAGE
KEXKXX KKK KK KKK

DB
DB
DB
DW
DW
DW
Dw
DwW
DW
DW
DW
DW
DwW

MESS

Forth 8886/88

86H
'(LINE'
') '+88H
MSMOD=-8
DOCOL
TOR
LIT,64
BBUF
SSMOD
FROMR
BSCR
STAR
PLUS
BLOCK
PLUS
LIT,64
SEMIS

o

¥} «

-9

HIMIPZO0O2Z 4+ H
U Uy k1 I

Uy - -
g o () = LT

e 3O

*

87H

'MESSAG'
'E'+80H
DLINE=-8

DCCOL

WARN

AT

ZBRAN ; IF
OFFSET MESS1-3
DDUP

ZBRAN ; IF
OFFSET MESS2-$
LIT, 4

J

Gy

M



ASM86 VER

1193
1195
1197
1199
119B
119D
119F
11a1
11a3
11A5
11Aa7
11A8
11AE
1183

9Aa
B4
F8
E3
60
6B
D4
89
@D
6B
06
4D
62
9A

1.

06
04
85
19
87

a7
21
no
ga

53
18
83

SOURCE:

47 20 23 28

FORTH.A86

MESS2

MESS1

MESS3

DW
DW
DW
DW
DwW
DW
DW
DW
DW
DW
DB
DB
DW
DwW

Fig Forth 8086/88 Ver 1.0 PAGE

OFSET
AT

BSCR

SLASH

SUBB

DLINE

SPACE  ; ENDIF
BRAN : ELSE
OFFSET MESS3-$
PDOTQ

6

'MSG #

DOT ; ENDIF
SEMIS

in
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ASMB86 VER 1.8

11DB 82

11DC 58

11D Al

11DE CF 11
118 E2 11
11E2 5A

11E3 58

11E4 EF

11E5 E9 74 EF

SOURCE:

FORTH.AB6 Fig Forth 8086/88 Ver 1.9
3k k ok ok ok ok ok ok
H * Pcl *
s Kokkk ok kokk ok
; STORE WORD AT PORT.
DB 82H
DB ‘p!
DB '1'+8@H
DW PTAT-5
PTSTO DW $+2
POP DX ; PORT ADDR
POP AX ; DATA
ouT DX, AX ; WORD OUTPUT
JMP NEXT

PAGE

77
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(e 4]

ASM86 VER 1.8 SOURCE: FORTH.AB6 Fig Forth 8286/88 Ver 1.0 PAGE

T o ————————— i ——

DISK INTERFACE WORDS

DOUBLE DENSITY 8" FLOPPY CAPACITIES

8034 SPT2 EQU 52 ; SECTORS PER TRACK

ga4D TRKS2 EQU 27 ; NUMBER OF TRaCKS

dFA4 SPDRVZ2 EQU SPT2*TRKS?2 ; SECTCRS/DRIVE
; SINGLE DENSITY 8" FLOPPY CAPACITIES

g21A SPT1 EQU 26 : SECTORS/TRACK

824D TRKS1 EQU a7 ;7 # TRACKS

@7D2 SPDRV1 EQU SPT1*TRKS1 ; SECTORS/DRIVE

2888 BPS EQU 128 ; BYTES PER SECTOR

gagz MXDRV EQU 2 ; MAX # DRIVES

; FORTH VARIABLES AND CONSTANTS
; USED IN THE DISK INTERFACE,

Kk E XX XL X KKK K
* DRIVE *

dokk ok ok ok kokkok ok ok ok

CURRENT DRIVE NUMBER

=8 me e s we wa

11E8 85 DB 85H
129 44 52 49 56 DB 'DRIV'
11ED C5 DB 'E'+80H
FIEEIDE |l DW PTSTO=5
11F2 76 @5 22 290 DRIVE DW DOVAR, @

: tE RS EEEE & EE]

; * SEC  *

: L2 S SRR SRS E T

; CURRENT SECTOR NUMBER
11F4 83 DB 8 3H
11F5 53 45 DB 'SE"
L1F7 €3 DB 'C'+80H
11F8 E8 11 DW DRIVE-8
11FA 76 85 SEC DW DOVAR

11FC 60 @42 DW 2



ASM86 VER 1.0 SOURCE: FORTH.AB86 Fig Forth 8886,/88 Ver 1.0 PAGE

EJECT

% d dk ok ok dk dr ok o ok ok

% TRACK x
kkkkkhkhkkkkx*

CURRENT TRACK NUMBER

~E wE e wE ws ma

11FE 85 DB 85H
11FF 54 52 41 43 DB '"TRAC'
1283 CB DB 'K'+89H
1204 F4 11 DwW SEC-6
1206 76 85 00 09 TRACK DW DOVAR, 8

*okkkkokkok ok Kk
* USE x

% deode gk gk ok ok ke ok

ADDRESS OF NEXT BUFFER TO USE

R e BT B T T

1202 83 DB 83H
1286B 55 53 DB 'os!
12¢D C5 DB 'E'+80H
120E FE 11 DW TRACK-8
121¢ 76 85 USE DW DOVAR
1212 E@ 3B DW BUF1

kkkkkkkkkk*k

x PREV %

% dkodkdkokkkdkokokokok

ADDRESS OF PREVIOUSLY USED BUFFER

4w ma we me ma

1214 84 DB 84H
1215 5@ 52 45 DB 'PRE"
1218 D6 DB 'V'+80H
1219 @A 12 DW USE-6
121B 76 @5 PREV DW DOVAR
121D E@ 3B DW BUF 1

kkkhkdkdkhkdhkdkdhkhkdhkh

* SEC/BLK *
Ak A kk Kk kkdkokkkok koK

NUMBER OF SECTORS PER BLOCK

LR TR TR T T

121F 87 DB 87H

1220 53 45 43 2F 42 4C DB 'SEC/BL'
1226 CB DB 'K'+80H
1227 14 12 : DW PREV-7
1229 5D 85 SPBLK DwW DOCON

122B 01 @0 DW KBBUF /BPS



ASM86 VER 1.0 SOURCE: FORTH.A86 Fig Forth 8086/88 Ver 1.0

EJECT
tEE R E RS EEEE SR

i #BUFF *

R SRR RS EEEEE

NUMBER OF BUFFERS

g mE s ms me wa

1220 85 DB 85H

122E 23 42 S5 46 DB "4BUF'
1232 Ce DB 'F'+88H
1233 1F 12 DW SPBLK-10
1235 50a5 08¢ NOBUF DW DOCON, NBUF

kkhkkkkkokkkkhkkokKx

Ld DENSIT ™

tE S E S SRR EEEEEEE]

f§ = SINGLE, 1 = DOUELE

s mE m=E e s wa

1239 87 DE 87H

123A 44 45 4E 53 49 54 DB *‘DENS IT!
1249 D9 DB 'Y'+80H
1241 2D 12 DW NCBUF -8
1243 76 85 DENSTY DW DOVAR
1245 09 @2¢@ Dw 4]

kA EXEX XX XTXLT XXX XX

L DISK-ERRGCR *
KA KA KX XA AKX H A Ak KK

DISK ERROR STATUS

ma mE we wa wa we

1247 8A DB BaH

1248 44 49 33 4B 2D 45 DB 'DISK=ERRO'
52 52 4F

1251 D2 DB 'R'+80H

1252 39 12 DW DENSTY-19

1254 76 85 82 20 DSKERR DW DOVAR, @



ASMB6 VER

1258
1259
125C
125D
125F
1261
1265
1269
126D
126F
1271
1275
1279
127D

127F
1288
1285
1286
1288
128C
1298
1294
1296
129A

129E
129F

12AB
12AC
12AE
1282
12B6
12BA

84
2B
Cé
47
20
6A
6
E®
9A
26
S5F
79
B4
g3

86
55
€5
58
29
B4
6A
3D
1B
DF

8D
45
42
D3
TF
20
EB
60
9n

1.0 SOURCE: FORTH.AS86 Fig Forth 80686/88 Ver 1.0 PAGE

EJECT

deodede g vk gk ke ok ok k ok

* +BUF *

d dk ok ok dr ok ok gk ok ok ok

s wa ms s

DB 84H
42 55 DB '+BU"

DB 'F'+864d
12 DW DSKERR=-13
85 PBUF DW DOCOL
21 84 00 DW LIT,CO
64 79 B4 DW PLUS,DUP
85 6D @87 DWw LIMIT,EQUAL
81 DW ZBRAN
0o DW OFFSET PBUF1-$
24 D4 B85 DW DROP,FIRST
24 1B 12 PBUF1 DW DUP, PREV
04 68 87 DW AT,SUBB
83 DW SEMIS

dkdk ko kokdhkhkkkkh

b UPDATE =
R R EEE R R R T

8 ms = wa

DB 86H
50 44 41 54 DB '"UPDAT'
DB 'E'+80H
12 DW PBUF=-7
g5 18 12 UPDAT DW DOCOL, PREV
g4 B84 @4 DW AT, AT
81 29 88 DwW LIT,8888H
23 DW ORR
12 B4 B4 DW PREV,AT
24 9A B3 Dw STORE, SEMIS

kkkdkhkkhkkkkhkhkhkhhhkhkkdx

* EMPTY-BUFFERS x

Joddede ek ek ko ok ok ok ok ok ok ok k ok ok

-~ me we me

DB 8DH
4D 50 54 59 2D DB 'EMPTY-BUFFER'
55 46 46 45 52

DB 'S'+80H )
12 DW UPDAT=-9
85 D4 ©5 MTBUF  DW DOCOL, FIRST
85 50 84 DW LIMIT,OVER
87 Al 0B DW SUBB,ERASEE

23 DW SEMIS

81



ASM86 VER

12BC
128D
12BF
12C8
12C2
12Cé
l2ca

1.2EC
12CD
12CF
12D¢
12p2
12D4
12D8
12pa
12pC
12E8@
12E2
12E4
12E8

12EC

83
44
BO@
9E
28
9Aa
Sa

83

Bl
BC

43
9A
ga
6A
89
26
6A
9a
Sa

1
- .

52

12
25
86
83

12
45
12
21
o
21
21
29
g1

23

g

™
=

DF

B4

a4

D2

DF

SOURCE:

g5
24

FORTH. A86

*

s =5 we e

DRZER

*

=8 e we e

DRONE

DRON1
DRON?2

EJECT

DR32

DB
DB
DB
DW
DW
DW
DW

* ok ok ok ok kk ok

DR1

kA k Kok KK

DB
DB
DB
D
D
DwW
DW
DW
DW
DW
Dw
DW
%

Dw

% odeode deodke de ok ko kN

*

ddk ok k ok ok ok ok ok ok

* k%

* Kk A

Fig Forth 3086/88 Ver 1.0 PAGE

83H

|DRI
'@'+80H
MTBUF-16
DOCOL, ZERO
OFSET, STORE
SEMIS

83H

IDRI

'1'+834
DRZER-6

DOCOL
DENSTY,AT
ZBRAN

OFFSET DRON1-$S
LIT,SPDRV2
BRAN

OFFSET DRON2-S
LIT,SPDRV1
OFSET, STORE
SEMIS



ASMB6 VER 1.0 SOURCE: FORTH.A86 Fig Forth 88686/88 Ver 1.0 PAGE

EJECT

d ok ok ko ok ok ok ok ok ok ok ok ok

bl BUFFER x
Khkkk xRk k* Kk *K* KK

NOTE: THIS WORD WON'T WORK IF ONLY
USING SINGLE BUFFER.

. wE W ™S W e w8

12EE 86 DB 86H

12EF 42 55 46 46 45 DB 'BUFFE"
12F4 D2 DB 'R"+80H
12F5 CC 12 DW DRONE=-6
12F7 20 95 18 12 BUFFE DW DOCOL, USE
12FB B4 94 79 @84 DW AT,DUP

12FF BC 63 DW TOR

1381 5F 12 BUFF1 DW PBUF

1383 9a 81 DW ZBRAN

1305 FC FF DW QFFSET BUFF1-$S
1307 18 12 DF 04 DW USE, STORE
1308 DA @3 B4 @4 DW RR, AT

130F F4 93 DW ZLESS

1311 9A @1 DW ZBRAN

1313 14 90 DW OFFSET BUFF2-3
1315 DA 83 14 87 DW RR, TWOP
1319 DA @3 B4 @4 DW RR,AT

131D 6A @1 FF 7F DW LIT, 7FFFH
1321 2F 63 9D @5 DW ANDD, ZERO
1325 94 14 DW RSLW

1327 DA 83 DF 04 BUFF2 DW RR, STORE
132B DA 83 1B 12 DW RR, PREV
132F DF 94 CC @3 DW STORE, FROMR

1333 14 87 9A @3 DW TWOP,SEMIS



ASMB6

e el = o

ad L L L) L Lo L

d e pa
O @ =~ ~J ) ~)
WU oW

F
L

[
L
(os]
o

138D
138F
1393

VER

85
42
CB
B E
20
B4
BC

=

)

B4
649
79
9A
34
5F
9a
14

-

F7
DA
94
AD
5

DA
79

[~

£
Sa
D6

DF

-
A

14

.
4.

g

4F

9a
26
1B
79
DA

a6

DA
79
AS

69
B4
68
26

18

SOURCE:

23

83
85
27
04
87
24

12

04
23

FORTH.A86 Fig Forth 8@86/88 Ver 1.9 PAGE
EJECT
H * ok ok k ok kok ok %k ok ok ok ok
; * BLOCK *
H J %k ok ok ok ok ok ok %ok ok ok ok
H
DB 85H
DB 'BLOC!
DB 'K'+80H
DW BUFFE-9
BLOCK DW DOCOL,OFSET
DW AT, PLUS
DW TOR, PREV
DW AT,DUP
DW AT,RR
DW SUBRB
DW bUP,PLUS
DW ZBRAN
DW OFFSET BLOC1-3
BLOC2 bW PBUF, ZEQU
DWW ZBRAN
bW OFFSET BLOC3-S
DW DROP,RR
DiW BUFFE, DUP
DW RR, ONE
DW RSLW
DwW TWO,SUBB
BLOC3 D LUP,AT
DW RR,SUBB
DW DUP, PLUS
Dw ZEQU
DW ZBRAN
DW CFFSET BLOC2-35
DW DUP, PREV
DW STORE
BLOC1 DW FROMR, DRCP

DW

TWOP,SEMIS



ASMB6

1397
1398
139D
139E
13A8
13A2
13A7
13aA
13AC
13AF
13B4
13B7
13BC
13BF

13c2
13C3

13CB
13CC
13CE
1309
13D5
13D8

VER 1.0

89
53
49
C5
87
D@
2E
E8
ES

54

@E
g2
ED

SOURCE:

2D

12

FC

08

2D

F2

49

12

11
12

44

11

52

FORTH.AB86

EJECT

khkkkdkokok ok hkkdkkdhkk

N SET-IO0 %

dkkokkkkokkdkhkkokkk

mF ™ e wE we we wa

Fig Forth 8086/88

Ver 1.0

w8 wE WE mE ws wE wE wa

SETS: DMA OFFSET, DMA SEGMENT

TRACK AND SECTOR.
DB 86H
DB 'SET-I1'
DB '0'+88H
DwW BLOCK-8

SETIO DW S+2
MOV CX,USE+2
CALL SDMAO
MOV CX,Cs
CALL SDMAS
MOV CX,SEC+2
CALL SSEC
MOV CX,TRACK+2
CALL STRK
JMP NEXT

Kk khkkkxkhkkkrrkkk*
* SET-DRIVE *

LR R B R R R E R EEEEE S

EIEE TR TR Y

DB 89H

DB 'SET-DRIV'

DB 'E'+80H

DwW SETIO-9
SETDRV DW S+2

MOV CX,DRIVE+2

CALL SDSK ;

JMP NEXT

PAGE

DMA OFFSET
SET IT

GET SEGMENT
SET IT
SECTOR #
SET IT
TRACK #

SET IT

SELECT DISK

85



JJ
95
=
(8 5]
[}

[
Lad

fry trg ) U0t

N S I e el el ol ol
WTWwOWw-gwmwTWumw™oowuw

oo E e T

bt bt et et et et
T S S S R N S N IS T I OV OV I VY PV O VY

[ ——
[FRTENITN
SN N

[

1425
1429
1428
1431
1435
1439
143B
143D
143F
1441
1443
1447
1449
144D
14351
1435
14539

VER

87
54
C3
c 2
29
34
9A
38
62
D3

o
DA

79
24
SA
28
5F
89
23

Fa

6A
D3
CF

9A

6A
D3
6A
24
3a
28

]

5F
89
28
Fa
CE
6A
D3
DF
FA
9a

21
13
a1
g4
24
g1
2e
B4
a1
20
1.1
13
21
12
24
11
@3

.B

[o SRR I o1
[w I T

D2

32
Fo

6D

DF

1A
26
a7
DF

SOURCE:

43

12

[T S ]
-~ = &

4

d0
12
27
24

87

2o
11

!

a9

-
4

87
a4

41 4cC

58 19

FORTH. AB6 Fig Forth 8986/88 Ver 1.0 PAGE
EJECT
; I E B E S E S EEEEREEESE.
; * T&SCALC  *
H I EEEE R EEEEEREEEE]
; (CALCULATES DRIVE#, TRACK%#, & SECTOR# )
. STACK: SECTOR-DISPLACEMENT = BLK# * SEC/BLK
: OUTPUT: VARIABLES DRIVE, TRACK, & SEC
DB 87H
DB "T4SCAL"
DB 'C'+80H
DW SETDRV-12
TSCALC DW DOCOL, DENSTY
DW AT
DW ZBRAN
DW OFFSET TSCALS-$
DW LIT, SPDRVZ
DW SLMOD
DW LIT,MXDRV,MIN
DW DUP, DRIVE
DW AT, EQUAL
DW ZBRAN
DW OFFSET TSCAL1-$
DW DROP
DW BRAN
DW OFFSET TSCAL2-$
TSCAL1 DW DRIVE, STORE
D SETCRV
TSCAL2 DW LIT,SPT2
DW SLMOD, TRACK
DW TORE, ONEP
oW SEC, STORE
DW SEMIS
; SINGLE DENSITY
TSCALS DW LIT,SPDRV]
DW SLMGOD
DW LIT,MXDRV,MIN
DW DUP, DRIVE
DW AT, EQUAL
DwW ZBRAN
DW OFFSET TSCAL3-$S
DW DROP
DW BRAN
DW OFFSET TSCAL4-S
TSCAL2 DW DRIVE, STORE
DW SETCRV
TSCAL4 DW LIT,SPT1
DW SLMOD, TRACK
DW STORE, ONEP
DW SEC,STORE

DW SEMIS

(o]

()}



ASM86 VER 1.8 SOURCE: FORTH.AS86 Fig Forth 8886/88 Ver 1.0 PAGE

EJECT
Kkkkkhkkkrkkkkr*k*

* SEC-READ x
hhkk kR KKK AKX KKK A KK

READ A SECTOR

= ma mE wE e wa

1458 88 DB 88H
145C 53 45 43 2D 52 45 DB 'SEC-REA'
41
1463 C4 DB 'D'+88H
1464 DB 13 DiW TSCALC-19
1466 68 14 SECRD DW $+2
1468 E8 8E 01 CALL GSEC ; GET (READ) SECTOR
146B B4 @0 MOV AH, 8
146D 2E A3 56 12 MOV DSKERR+2,AX ; SAVE ERROR STATUS
1471 E9 E8 EC JMP NEXT

dkdkhkdkdkkkdkkwkhkkkk

L SEC-WRITE *
AKkkkhkhkr kX EkE KK KK * Kk

WRITE A SECTOR

= ws mE wE wE wa

1474 89 DB 89H
1475 53 45 43 2D 57 52 DB 'SEC-WRIT'
49 54
147D C5 DB 'E'+80H
147E 5B 14 DW SECRD-11
1488 82 14 SECWT DW $+2
1482 E8 79 01 CALL PSEC ; PUT (WRITE) SECTOR
1485 B4 49 MOV AH, 0
1487 2E A3 56 12 MOV DSKERR+2,AX ; SAVE ERROR STATUS

148B E9 CE EC JMP NEXT



ASM36 VER 1.1 OURCE: FORTH.AS86 Fig Forth 8986/88 Ver 1.0 PAGE

EJECT

F Aok ode ok ok ko ok ok ok

* R/W *

LR S R RS EEE RS

TR T T

-

; DISK READ/WRITE ROUTINE

148E 83 bB 83H

148F 52 2F DB 'R

1491 D7 DB 'W'+80H

1492 74 14 DW SECWT-12

1454 28 @5 RSLW DW DOCOL

1496 198 12 B4 24 DW USE, AT

149A BC 23 DW TOR

149C 6C 04 29 12 DW SWAP,SPBLK
1429 C4 19 C3 87 DW STAR,ROT

1424 10 12 DF 84 Dw USE,STORE

14A8 29 12 SD 85 ' DW SPBLK, ZERO
14AC EQ 91 DwW XDO

1422 5@ 0924 53 @4 RSLW1 DwW OVER,OVER

1482 E5 13 A@ 13 DwW TSCALC,SETI
1486 9A 21 DW ZBRAN

1488 93 22 DW OFFSET RSLW2-$
14BA 66 14 DW SECRD

148C 89 41 DW BRAN

14BZ 24 20 DW OFFSET RSLW3-$%
14CQ 89 14 RSLW2 Dw SECWT

14C2 @7 @7 RSLW3 DW ONEP

1424 5A 01 39 88 bW LIT,88H

14C5 1@ 12 95 84 DW USE, PSTOR

14CC ar 81 DW XLOQP

14CE EB FF DW OFFSET RSLW1=-§S
1409 >F 84 53¢ 84 DW DROP,DROP

14D4 CC @3 19 12 Dw FRCMR, USE

14D8 DF 94 9a 23 DW STCRE,SEMIS

(8]
(]



ASM86 VER 1.8

14DC
14DD
14E1
14E2
14E4
14E6
14EA
14EE
14F2
14F4
14F6
14F8

14FA
14FB
14FE
14FF
1581
1585
1589
158D
1511
1515
1519
151D

151F
1523
1525
1529
152B

85
46
C8
8E
20
35
9D
9D
5F
AF
F8
S9A

28

79
BC
79
F8
79
62

cC
DF
ccC
DF
9A

4C

14
85
12
85
65
4
g1
FF
B3

4F

14
@5
24
06
83
06
@5
36
0E

83
24
03
24
g3

35

87
EQ
F7

41

70
BC
B4
9D
DF
C4
DF

79

70

SOURCE: FORTH.AB86

53

27
g1
12

g6
@3
04
05
g4
12
24

86

26

*

- wa me ww

FLUS1

*

U T T T

LOAD

SCREEN

Fig Forth B8886/88 Ver 1.0 PAGE
EJECT
kkkxkkkkdhkkikk
FLUSH *
khkkkdkkkhkdhkkkkhkk
DB 85H
DB 'FLUS!
DB 'H'+80H
DW RSLW=-6
DW DOCOL
DW NOBUF ,ONEP
DW ZERO, XDO
DW ZERO, BUFFE
DW DROP
DW XLOOP
DW OFFSET FLUS1-$S
DW SEMIS
* k ok ok ok ok ok ok ok ok kok
LOAD *
* ke k ok kkkkokkhkih
DB 84H
DB 'LOA"
DB 'D'+80H
DW FLUSH-8
DW DOCOL, BLK
DW AT,TOR
DW INN,AT
DW TOR, ZERO
DW INN,STORE
DW BSCR, STAR
DW BLK,STORE ; BLK <- SCR * B/SCR
DW INTER ; INTERPRET FROM OTHER
DW FROMR, INN
DW STORE
DW FROMR, BLK
DW STORE
DW SEMIS

89



ASM86 VER 1.4 SOURCE: FORTH.AB86 Fig Forth 8086/88 Ver 1.9 PAGE 99

EJECT

ok kkdk ok ok ok okok
* -_— *
Jodk ok ok ok ok ok ok ok ok

% ma s s

1520 €3 DB @C3H
152E 2D 2D DB 't
153¢@ BE DB '>'+80H
1531 FA 14 DwW LOAD-7
1533 28 95 ARRCOW Dw DCOCOL
1535 94 @9 DW QLOAD
1537 9D 85 DwW ZERO
1538 79 @6 DW INN
1538 DF 84 DW STORE
153D F8 @5 DW BSCR
133F 79 026 DW BLK
1541 B4 B4 DW AT
1543 308 @4 CwW OVER
1545 F3 18 DW MODD
1547 68 87 DW SUBB
1549 72 @6 DW BLK
154B 95 84 DW PSTOR
154D 9A 23 DW SEMIS



ASM86 VER 1.8

154F
1552
1554
1556
1558
1554

155D
1560
1562
1564
1564

156D
156F

1572
1574
1575
1578

E8
pAa
74
BY
B4
E9

E8
3C
75
2E
E9

B4
ES

74
58

57
co
g2
g1
29
FE

4F
10
29
89
Fo

00
E9

15

SOURCE:

go

EB

ge

36 97 15 A1

FP

EB

E8 10 80
E9 E1 EB

FORTH. AB6

O ~s =8 =3 =8 =& ~a =z =8 =3 =»

Fig Forth 8086/88 Ver 1.0 PAGE

EJECT

khkkkkkrhkhkhktkhkthkhrohdrddhdhkdbhhhdhbdhhdkdhhh

i QUERY KEYBOARD FOR KEY PRESSED *
hokhkkkkkkkkkkkkkkkkkkkkkkkhkkkk kA kkk* *

(TRUE = CHAR READY, FALSE = NO CHAR)

CALLED FROM "?TERMINAL".

USE 'KEY' TO GET KEY VALUE.
QTER: CALL CSTAT ; TEST FOR KEY
OR AL,AL ; ANY KEY
JZ PQTER1 ; NO
MOV AL,1 ; TRUE = CHAR FOUND
PQTER1: MOV AH, 0 ; MAKE 16-BITS
JMP APUSH ; SAVE STATUS

F = =a =s =s =s =s ms s 36 =s =

dhkhkhkkkhkkhkhkhkkhhkhkhkdbhkhhkhkddkhkixk

= CONSCLE INPUT ROUTINE %

AR RS S SRS R RS E RS RS RS REEERSE S

WAITS FOR A KEYBOARD CHARACTER.

CONTROL-P KEY WILL TOGGLE PRINTER

ECHO FLAG.

CALLED FROM "KEY".

KEY: CALL CI ; CONSOLE INPUT
CMP AL,DLE ; PRINTER TOGGLE?
JNE PKEY1 ; NO
XOR EPRINT,1 ; TOGGLE ECHO
JMP PKEY ; GET ANOTHER KEY

PKEY1l: MOV AH, 08 ; MAKE 16-BITS

JMP APUSH ;3 SAVE KEY VALUE

M ms =e =8 =& =a =s

tn

LEE SRS EEEREEEEERESEREREEREREREREEEREEERES SR

* CONSOLE/PRINTER CHARACTER OUTPUT *

LIRSS EEEEE SRS EER RS RRERERREEREEESEES S,

CALLED FROM "EMIT".

MIT Dw S+2 ; (EMIT) ORPHAN
POP AX ; GET CHAR
CALL POUT ; CHAR OUTPUT
JMP NEXT



ASMBE

1578
157D
1589
1582
15853

1588
1588
1591
1533
1596

1597

VER 1.8
B@ @D
E8 B8
B@ 2A
E8 23
ES D4
E8 2A
2E F6
74 83
E8 29
c3
gg 99

SOURCE:
28
é
EB
29
g6 97 15 21

20

FORTH.A86 Fig Forth 8886/88 Var 1.0 PAGE

EJECT
KK A KKK A AX KKK AR AR R KA AT A K F K

* CRLF TO CONSOLE/PRINTER *

LE S E RS SR EREEESEEEEESEEEESEEESEEEEE S

CALLED FROM 'CR'

M ~e =a =s ~s me o=

CR: MOV AL,ACR
CALL POUT ;
MCV AL,LF
CALL POUT
JMP NEXT

*

*

NJ ~e o S0 we we e

OUT: CaL CHO H
TEST EPRINT, 1 -
JZ POUT1 )
CALL LO 7

* TRUE CONSOLE/PRINTER OUTPUT

A S E SRS RS E R R R EE SRR R R R R R EEEREERERERESEESESSESSE.]

*

RCUTINE i

*

A R R R SRR EEREEEEEEEEEEREESEEREESESRESEEESEEEESESSE]

CONSQCLE 0QUuUT
PRINTER ECHOC?
OFF

LIST OUTPULT

92



ASMB86 VER 1.9 SOURCE: FORTH.AS86 Fig Forth 8086/88 Ver 1.0 PAGE

-----------------------------------------

--------------------------------------

ALL LOW LEVEL CONSOLE AND DISK I/O START
HERE.

THE FOLLOWING I/0O ROUTINES ARE SUPPORTED:

CONSOLE INPUT (CSTAT).
CONSOLE OUTPUT (CHO).
LIST OUTPUT (LO).

SELECT DISK (SDSK).

SET TRACK (STRK).

SET SECTOR (SSEC).

SET DMA OFFSET (SDMAO).
SET DMA SEGMENT (SDMAS).
GET SECTOR (GSEC).

PUT SECTOR (PSEC).

[ EEEEEE RS SRR RS SRR EEE RS S

¥ BDOS FUNCTION CALL =

[EEEEREEEEREEEE SR SRR SRS

ENTRY TO CP/M-86 BDOS IS THROUGH SOFTWARE
INTERRUPT #224.

ENTRY: REG CL = FUNCTION CODE.
" DX = PARAMETER(S).
EXIT: REGS. AX, BX AND ES CONTAIN

RETURNED PARAMETERS.

REGS. SI, BP, FLAGS ARE SAVED.
ALL SEGMENT REGISTERS SAVED
EXCEPT ES.

DOSFUNC:
1599 9C PUSHF ;s SAVE FLAGS
159A 56 PUSH SI : SAVE "IP"
1598 55 PUSH BP ; AND "RPP"
159C CD E@ INT 224 : SOFTWARE INTERRUPT
159E 5D POP BP
159F SE POP SI
15A8 9D POPF

15A1 C3 RET



ASMB6 VER 1.0

15a2 B2 89
1524 B1 @88
15A6 E9 F@ FF

15A9
15A8
15AE

b

i

W w3
st s 1T

B@
ES
c3

BB
E8
C3

22
18 28
a3
15 @¢

FORTH. A86 Fig Forth B8£86,/88 Ver 1.8 PAGE
EJECT
] A SR RS S EREEEEEEREESEEERSESESESE]
. EXIT BACK TO CP/M-86 %
: LA RS RS EEEEEEEEEEEEEEEERESESE]
EXIT: MOV DL, 9 ; STALDARD ABGCRT
MOV CL,d ; RESET FUNCTION #
JMP BDOSFUNC
H EEEEE SR EEEEEEEEEREERESEESEJESSES]
: = GET KEYBOARD STATUS =
: A S A SR SRS EREEEREESEEREEREEREESESE]
; RETURNS KEYBOARD STATUS
; *** USES DIRECT CALL TO "BIOS" *x*
H (THROUGH THE "BDQCS")
; EXIT: REG AX = @ IF NO KEY PRESSED
; REG AX = NON-ZERO IF KEY PRESSED
CSTAT: MOV AL, 2 ; 'CONST' FrUNCTION
CALL DCBICS ; DIRECT BIOS CALL
RET

Jk de d dk ke dr o de oWk ok ok ek ok ok W ok

P CONSOLE INPOT *
AA XX XE XXX XXX KK KX KK A *

-

; WAITS FOR KEY FROM KEYBGCARD

; *** USES DIRECT CALL TO "BIOS" ***

; (THROUGH THE "BDGS")

CI MOV AL, 3 ; 'CONIN' FUNC
CALL DCBIOS ; CALL BIOS

RET



ASMB86 VER 1.0

15B5
1586
15B8
15BA
15BD
15BE

15BF
15C8
15C2
15C4
15C7
15C8

50
8A
Bl
ES8
58
C3

50
8A
B1l
ES8
58
C3

D@
36
DC FF

D@
@5
D2 FF

SOURCE: FORTH.A86 Fig Forth 80886/88 Ver 1.8 PAGE

) e =e =a =2 =5 =s =1 =e =

[ ~e = =s =8 =0 =s ~s =& =

EJECT

IR RS SRR EEEEE SRR EEESEESESE

* CONSOLE OUTPUT %

B SRR SRS EEEEEEEESESE]
OUTPUTS CHARACTER IN REG AL
TO CONSOLE.
EXIT: REG AL = CHARACTER
HO: PUSH AX ; SAVE CHAR
MOV DL, AL
MOV CL,6 ; BDOS FUNCTION #
CALL BDOSFUNC
POP AX
RET
kdkhkhkhkkkhkhkhkhkhkhkhkhdkdx
*  LIST OUTPUT  *
IR S S S S S EEEEEEEESEEE S
OUTPUTS CHARACTER IN REG AL
TO LIST DEVICE (PRINTER).
EXIT: REG AL = CHARACTER
PUSH AX ; SAVE CHAR
MOV DL, AL
MOV CL, 5 ; BDOS FUNCTION #
CALL BDOSFUNC
POP AX
RET

95



ASM86

15C9
15CC
15CE
15Dl
15D4
15Dé
15D8

15DB

VER

BB
g8
89
89
83
Bl
ES

2 BY@

E9

=3}
ES

1.8
DB 15
a7
4F 21
57 63
D3
32
BE FF
29
E4 FF
ga
DF FF

SOURCE: FO

e me wE we

=

-

) ~e =s =8 =5 =8 =5 =5 = =s

.
r
.
L}
i
i

B

~a me me e wa

S

RTH.A86 Fig Forth 8886/838 Ver 1.9 PAGE
EJECT
It E S EEEE SRS RS R R R EE RS R EE R ER SR EEE S
* ¥
» DIRECT BIOS CALL FUNCTION *
* *
I EEEEERESEEEEEEE R R R R R EEEEE R ERERES
ALLOWS DIRECT CALLS (THROUGH 'BDOS')
TO THE 'BIOS' PROGRAM.
ENTER: REG AL = BIOS FUNCTION NO
" CX = PARAMETER 1
" DX = PARAMETER 2
NOTE: THE ABOVE PARAMETERS ARE CPTIONAL
DEPENDING UPON THE FUNCTIOCN CALLED.
CBIOS: MOV BX,0FFSET BIOSPAR
MOV [BX] ,AL ; FUNC #
MOV 1[BX],CX ; PARM. 1
MOV 3{BX],DX ; PARM. 2
MOV DX,BX ; PARM. POINTER
MOV CL,50 ; DIRECT CALL
JMP BDOSFUNC ;7 ...D0O=-IT...
THE FOLLOWING IS A SCRATCH AREA FOR
STORING THE FUNCTION % AND PARAMETERS
DURING A DIRECT BIOS CALL.
IOSPAR RB 3
I E S B SRR EEERERSEEEEESE]
w SELECT DISK %
tEEEEE S EREEE S EREESEE RS
ENTER DISK NUMBER IN REG CL.
DSK: MOV . AL,9 ; BICS FUNCTION NO.
JMP DCBIGS
ok ok ok kok ok kokohkdk ok okhkhkww
* SET TRACK *
R R SRS SEREEREEREEREESRS.,]
ENTER TRACK NUMBER IN REG CL.
TRK: MOV AL,12 ; BICS FUNC %
JIMP DCBIOS

o
an



ASMB6 VER 1.0

15EA
15EC

15EF
15F1

15F4
15F6

15F9
15FB

15FE
1600

BO
E9

B@
E9

B@
E9

B@
ES

BO
E9

PB
DA FF

D5 FF

11
D@ FF

8D
CB FF

QE
Cé6 FF

FORTH. A86 Fig Forth 8886/88 Ver 1.0 PAGE
EJECT
;KKK KKKKRKK KKK KRR AKX
I SET SECTOR *
;KA KK KKK KKK KKK KRk K
H
SSEC: MOV AL,11 ; BIOS FUNC. #
JMP DCBIOS
;O RKKKKKKKKKK KKK KKK KK AKX
y % SET DMA OFFSET =
P KKK AKK KKK KK KKK KKK KKK K K
; ENTER DMA OFFSET IN REG CX
SDMAO: MOV AL,12 ; BIOS FUNC. ¢

JMP DCBIOS

kkkkkkk kR kkkkkkhkhkkkk*x
* SET DMA SEGMENT *

*hkhkkkhkhkhkhkhkhhkhkhkdkhkhkdhhkdhkxd

; ENTER DMA SEGMENT IN REG CX
S

DMAS: MOV AL, 17 ; BIOS FUNC. #
JMP DCBIOS

KA KAk k kA khkhk kA k kA Kk R K kK
i GET (READ) SECTOR *

A S AR SRS R EEEEEEREEEESESE,]

EXITS WITH STATUS IN REG AL

C) o~ = =o ~o =0 e

SEC: MOV AL,13 ; BIOS FUNC. #
JMP DCBIOS

%ok koo kg odkd ok ok ok koo ok ok ok odkok ok ko

* PUT (WRITE) SECTOR *

tEE S RS S S SR RS R EEEREEEEEESES]

EXITS WITH STATUS IN REG AL

PU--. - Wma wa wL wme

SEC: MOV AL, 1l4 ; BIOS FUNC. #
JMP DCBIOS

97



ASME6 VER

1603
1604
1605
1607
1609
1608
16@D
162F
1611
1613
1615

1617
1618
161D
161E
le20
1622
1624
1626
1628
1624
le2C
1639
1632
1634
1636
1638

163A
163C
1648
1642
1644
1646
1648
164A
164C
164E
1659
1652
1654

€l
A7
2D
29
ED
El
9D
8B
SF
FA
9a

86
46
D4
g3
29
B6
B4
A3
B4
69
BA
8B
a7
79
4E
B4
79
6A
8B
79
4D
57
DF
2F
B4
AB
B4
DF
9a

- .

15
853
ac
83
83
08
24
@D
83

5

18

SOURCE:

47 45

a9

a9

FORTH. A86

*

s m ma wma

*

- mE ma wa

FORG

EJECT

DB
DB
DW
DW
DW
DW
DW
DW
DW
DW
DW

DB
0B
DB
Dw
DwW
DwW
DW
DW
DWW

o
DW

DW

% od ok ok ode ok ok ok Kk

*

ok ok ok ok ok ok ok

Fig Forth

gClH
@AT7H
ARROW-6
DOCOL
DFIND
ZEQU
ZERO
QERR
DROP
LITER
SEMIS

* ok ok ok ook ok ok ok ko ok o

FORGET

droded ok ok okodk ok ok ow ok kK

*

g6H
'FORGE'
'T'+84H

TICK-4
DOCOL

CURR

AT

CONT

AT

SUBB
LIT,1l8H
QERR
TIC

DUP
FENCE

AT

oo

LESS
L1T,. 1.5H
QERR
DUP
NEA
DP
STORE
LFA
AT
CONT
AT
STORE
SEMIS

8

2

6/88

Ver 1.9

PAGE

(e

(¢ 8]



ASM86 VER 1.0

1656
1657
165A
165B
165D
165F
1661
1663
1665

1667
1668
166C
166D
166F
1671
1673
1675
1677

1679
167A
167E
167F
1681
1683
1685
1687
1689
168B
168D
168F
1691
1693

84
42
CB
17
20
23
60
3F
9A

Cs
42
CE
56
29
A5
23
A5
9A

41

16
25
e7
g7
87
83

16
g5
08
87
85
g3

4E

16
85
68
85
28
07
64

24
24
B3

SOURCE:

43

47 49

44 49

FORTH.A86

EJECT

d k ok ok ok ok ok okokok ko

% BACK X

*kkkdkokkdkkkdhi

e ma ms ws

DB
DB
DB
DW
BACK DW
DW
DW
DW
DW

dodkodeodkodkod ok ok ok ok ok ok ok

* BEGIN *

% drodk ko e o g e ok ok ok K

- wE W we

DB
DB
DB
DW
BEGIN Dw
DW
DW
DW
DW

Thkkkhkkhkhkkhkhkkk

* ENDIF ]
Kkkhkkkkhkkx**

e me ma ma

DB
DB
DB
DW
ENDIFF DW
DW
DW
DW
DW
DW
DW
DW
DW
DW

Fig Forth 8086/88

84H
'BAC'
'*K'+88H
FORG-9
DOCOL
HERE
SUBB
COMMA
SEMIS

gCS5H
'BEGI'
'N'+80H
BACK-7
DOCOL
QCOMP
HERE
ONE
SEMIS

@C5H
'ENDI
'F'+80H
BEGIN=-8
DOCOL
QCOMP
TWO
QPAIR
HERE
OVER
SUBB
SWAP
STORE
SEMIS

Ver 1.0

PAGE

a



N

77}

1695
1696
1699
169A
169C
169E
1622

leaz2
1643
16A4
1645
16A7
16A9
16AB
16AD
16a

16B1

16B3
16B4
1687
1688
16BA
16BC
16BE
16C2
16C2
16C4
16C6

g}
28

C4
54

-
=

79
29
81
SA

~

CF
95
28
1E
ED
23

-
=

Sa

C4
4c
Do
A2
28
B5
D4
1E
AF
5D
9A

16
a5
]
g1
27

83

.9

4F

SOURCE:

FORTH.AB6® Fig

EJECT

kkkhkKkhkkkkhkw

*  THER T

EEE S B R EE S & &

LR THE TR Y

DB
DB
DB
DW
THEN DW
DW
DW

% ok g ok de ok ko ok

* DO *

d %ok ok ok ok ok ok ok ok

- we we e

DB
DB
0B
DW
DO DW
DW
DW
DW
DW

DWW

LRSS R RS S S E RS

l LOOP *

tE S B R EEEERES]

~ ma me ma

D8
DB
DB
DW
LOOPC  DW
DW
DW
DW
DW
DW
DW

Forth 8986/63

8C4H
*THEY
'N'+83H
ENDIFF=-8
DOCOL
ENDIFF
SEMIS

i e

@C2H
IDI
'0'+82H
THEN=-7
DCCOL
comMPp
XDO
HERE
THREE
SEMIS

0C4H
'L.0O"
'P'+80H
DO=5
DOCO
THREE
QPAIR
COoMP
XLOOP
BACK
SEMIS

Ver

1.

PAGE

b

ca



ASM86 VER 1.0

16C8
16C9
16CD
16CE
1608
16D2
16D4
16D6
16D8
l16pA
16DC

16DE
16DF
1€E3
16E4
16E6
16E8
16EA
16EC
16EE
16F0
16F2

16F4
16F5
16F7
16F8
16FA
16FC
16FE

C5
2B
D@
B3
20
B5
D4
1E
D3
5D
9a

C5
55
Cc8
20
A5
D4
1E
SA
5D

9A

C3
45
(OF
DE
20
Eé6
9A

4C

16
]
25
28
29
p1
16
83

16
a5
05

29
01

23

4E
16

16
23

SOURCE:

4F 4F

54 49

FORTH.A86

*

- ma me we

PLOOP

*

ELER TR T

UNTIL

*

-~ me we wa

ENDD

EJECT

+L0OQ0OP

DB
DB
DB
DW
DW
DW
DW
DW
DW
DW
DW

UNTIL

DB
DB
DB
DW
DW
DW
DW
DW
DW
DWW
DW

END

DB
DB
DB
DW
DW
DW
DW

% dodk ok ok ok ok ok ok ok ok

*

d ok ko kkk kok ok Kk

Fig Forth

kkkhkdkkkhkhkhkhkk

*

%k ok ok ok ok ok ok ok ook ok ok ok

dodkokok ok ok ok ok ok ok ok ok

*

*hkhkhkkkkkkdhkhk

@C5H
'+L00"
'P'+88H
LOQPC-7
DOCOL
THREE
QPAIR
COMP
XPLOO
BACK
SEMIS

@C5H
'UNTI'
'‘L'+88H
PLOOP-8
DOCOL
ONE
QPAIR
COMP
ZBRAN
BACK
SEMIS

@C3H
IENI
'D'+88H
UNTIL-8
DOCOL
UNTIL
SEMIS

8086/88

Ver 1.0

PAGE 101



e

[ 4]

v
a4}
(=)

1788
1781
1785
1786
1788
170a
178C
178E
1718
1712
1714

N RN
1~d =1 ~d ~1 ~1 <3 ~1 ~)

el e s
~d s~

(PO DS ST S I O T OO O O S B B S

M UOWWw -gwmwi-mOo -ao,m

—
~J

1733
1734
1735
1736
1738
173A
173C
173E
1749
1742
1744
1746

VER 1.8

C5
41
CE
F4
29
A5
D4
1E
89
5D
9a

Cé
52
D4
eo
29
3C
8C
28

G
AD
69
81

SA

c2
49
of 5
16
28
1E
Sa
23
9D
3F
AD
9A

SOURCE:

47 41 49

16
g5
g3
28
29
21
16
83

17
25
23
23

-

d3
d3
45
27
16

es3

17
85
89
21
87
85
a7
85
g3

58 45 41

FORTH. ABS6

*

e we ma Se

AGAIN

*

. we we =

REPEA

EJECT

DB
DB
D8
DW
D
DW
DW
DW
DWw
DW
DwW

DB
DB
DB
DW
Dw
DW
DW
Dw
DW
DW
DW
DW
DW

DW

* ek ok ok ok ok ok ok K

*

IF

*

* kk ok ok ok ok ok oKk

DB
DB
LB
DW
DW
DW
DW
DW
DW
DW
DW
DW

Fig Forth 80986/88

k kk ok ok k ok ok ok ok ok ko
AGAIN
R EEEEEEXEE S ]

*

C5H

'"AGATI'
'N"+8¢H
ENDD-6
DOCOL
ONE
QPAIR
CcoMP
BRAN
BACK
SEMIS

IR SRR EEEEE RS S

REPEAT

I E S E R R EREEEEE S

*

2C6H
'REPEA'’
'T'+88H
AGAIN-8
DOCCL
TOR
TCR
AGAIN
ROMR
FROMR
TWO
SUBB
ENDIFF
SEMIS

@C2H
III
'F'+88H
REPEA-S
DCCOL
COMP
ZBRAN
HERE
ZERO
COMMA
TWO

SEMIS

Ver 1.9



ASM86 VER 1.0 SOURCE: FORTH.AB86 Fig Forth 8086/88 Ver 1.8 PAGE 10:

EJECT

LA EEEE RS SRS

* ELSE *
Kkkkkkkkkkkk

- wma me =

1748 C4 DB BC4H
1749 45 4C 53 DB 'ELS'
174C C5 DB 'E'+88H
174D 33 17 DW IFF-5
174F 20 @5 ELSEE Dw DOCOL
1751 AD @5 DW TWO
1753 D4 08 DW QPAIR
1755 1E 89 DW COMP
1757 89 01 DW BRAN
1759 23 @7 DW HERE
175B 9D @5 DW ZERO
175D 3F @7 DW COMMA
175F 6C 84 DW SWAP
1761 AD 85 DW TWO
1763 81 16 DW ENDIFF
1765 AD @5 DW TWO
1767 9A B3 DW SEMIS

dodedeodeodk ook ok ok ok ok ok ok ok

x WHILE tad
Kkkkhkkhkkkkkxk

ELEE T T T

1769 C5 DB @C5H
176A 57 48 49 4C DB 'WHIL'
176E C5 DB 'E'+8@H
176F 48 17 Dw ELSEE-7
1771 20 85 WHILE DW DOCOL
1773 328 17 DW IrE
1775 14 @7 DW TWOP

1777 9A 83 DW SEMIS



=
(0
(= )]

1779
177A
177F
1788
1782
1784
1786
1738
178A
178C
178E
1799
1792
1794
796

798

[y

o I |

MmO O W g

~J ~J ~J -]

e e S I e e e
PO WD WD W WD D

~J

=

[l S T
-3
i
w

86
53
D3
69
29
8D
6E
E3
SA
ac
SD
%
D4
AF
el

L w

9A

82
3C
A3
79
g
DS
FE
DF

kY
8

82
23
BE
SA
29
5F

-

or

-
i

B4
D9
50
60
94

1.8 SOURCE:

58 41 43 45

17
85
253
19
87
31
29
@5
21
g7
g1
3

g3

Ca

(SR |

2B
26

a3

17
25
24
g4
26
a4
2B
24
a7
83

FORTH. A86 Fi

18]

EJECT

H RS R B S SR EEE S

% SPACES -
Kk AKK AKX XK K *

DB
DB
DB
DW
DW
DW
DW
DW
DW
DW
DW
DW
DwW
DW
DwW
DW

SPACS

SPAX2

SPAX1

* ok ok odkkk ok ok ok k
* <3 *

ik k% ok ow ok kX

ELI T TR T

DB
DB
DB
DW
Dw
DW
DW
DW
DwW

BDIGS

% % J¢odk drode ok ok ok

g &> "

J oA deodk ok ok ok ok ok Kk

DB
DB
DB
DwW
DW
DW
DW
DW
DW
DwW
DW
DW
DW

EDIGS

Forth 8086/88

B6H

'SPACE"
'S'+808H
WHILE-3

DOCOL

ZERO

MAX

DDUP

ZBRAN ; IF
OFFSET SPAX1-$S
ZERO

XDO 3
SPACE
XLOCP o
OFFSET SPAX2-$S

SEMIS

DO

82H

!<|
'#'+808H
SPACS-8
DCCOL
PAD

HLD
STORE
SEMIS

82H
I#I
'>'+808H
BDIGS-5
DOCOL
DROP
DROP
HLD
AT
PAD
QVER
SUBB
SEMIS

LOCP

Ver 1.8

ENDIF

PAGE

-

ca

=



ASMB86 VER 1.0 SOURCE: FORTH.AB6 Fig Forth 8086/88 Ver 1.0 PAGE

[
]
wn

EJECT

d ook ok ok ok ok ok ok ok ok ok %

*  SIGN  *

d gk gk ok ok ok ek ke k

- we ma e

17CP 84 DB 84H

17C1 53 49 47 DB 'SIG!

17C4 CE DB 'N'+89H

17C5 A9 17 DW EDIGS-5

17C7 20 05 SIGN DwW DOCOL

17C8 C3 87 DW ROT

17CB F4 83 DW ZLESS

17CD SA @1 DW ZBRAN ; IF
17CF 08 @9 DW OFFSET SIGN1-$%
17D1 6A 91 2D 8¢ DW LIT, 2DH

17D5 C1 @B DW HOLD ; ENDIF
17D7 9A 83 SIGN1 DW SEMIS

dokok ko ok ok ok Kk
* # *
% % %k dk g ok ok ok ok

= wE wa wme

17D9 81 DB 81H

17DA A3 DB '#'+80H

17DB C8 17 DW SIGN-7

170D 28 85 DIG DW DOCOL

17DF CD @6 DwW BASE

17E1 B4 @4 DwW AT

17E3 26 11 DW MSMOD

17E5 C3 @7 DW ROT

17E7 6A @1 89 @0 DW LIT,9

17EB 50 024 DW OVER

17ED 79 87 DW LESS

17EF 9A 21 DW ZBRAN ; IF
17F1 @8 89 DW OFFSET DIGl-$S
17F3 6A 81 @7 00 DW LIT,7

17F7 06 04 DW PLUS ; ENLIF
17F9 6A 081 30 60 DIG1 Dw LIT, 30H

17FD B6 04 DW PLUS

17FF C1 @B DW HOLD

1801 9A @3 DW SEMIS

d ok ok ok ko ok Kook ok

* #S *

d ok ok ok ok ok ok ok ok ok

- wE mE wa

1883 82 DB 82H

1804 23 DB '#!

1885 D3 DB 'S'+80H

1886 D9 17 DW DIG-4

1808 20 @5 DIGS DwW DOCOL

189a DD 17 DIGS1 DW DIG ; BEGIN
180C 50 04 DW OVER

180E 50 04 DW OVER

1818 3D @3 DW ORR



ASME®b

(el ol
@ oy (o (0
0 Oy b

=t e

[

- -

Pt ped et et
L8

[T

L) L Lo Lo G ) ) T
C3 32 03 O s 1) B2 1

OO (0 (X3 00 D G0

(S

-
oo

T S
>0 O W W W

mm

E S S S S S S S
-l wH—o

VER

-

93
r4
SA

[~ I 8]
[S VIS R SN

20 b U oy D
oea ) O) s

P s po A Cu ) P~ 't

Womaoawn () ¥ 0

82

™9
L

-
Fal

29
BC
85
29
94

1.

23
21

rr
23

(3]
rr

18

23
24
24

a
o

N

-

13

17
93
24
87
17
2Aa
23

2 SOURCE: FORTH.A86

Dw
DW
DwW
Cw

o odrode ok ok ok K

— D.R

s % ok od ook koW ok

DB
DB
DB
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DwW
DW
DW
DW
DW

DDOTR

%k dow ok ok ok ok

x -R

T &k okok ok ok ok ow

~ =s =

-

DB
DB
D8
Dw
DwW
DW
DwW
DW
DW
DW

DOTR

* %k

L

x

* *

Fig Forth 8086/88

Ver 1.0 PAGE

ZEQU
ZBRAN )
OFFSET
SEMIS

UNTIL
DIGS1=-5

83H
!D.l
'R'+884
DIGS=5
DOCOL
TOR
SWAP
OVER
DABS
BDIGS
DIGS
SIGN
EDIGS
FROMR
CVER
SUBB
SPACS

TYPES

SEMIS

824

l.t
'R'+89H
DDOTR=-6
DOCCoL
TOR
STOD
FROMR
DDOTR
SEMIS

Iae



ASM86 VER 1.0

184F
1858
1851
1852
1854
1856
1858
185A
185C

185E
185F
1869
1862
1864
1866
1868

1864
186B
186C
186E
1878
1872
1874

1876
1877
1878
1879
187B
187D
187F
1881

82
44
AE
3E
20
9D
20
D4
SA

81
AE
4F
20
@85
54
9A

81
BF
5E
20

62
9a

82
55
AE
6A
20
SD
54
9A

18
85
05

g7
83

18
05
10
18
23

18
85
a4
18
83

18
@5
85
18
83

SOURCE: FORTH.A86

EJECT

dodk ok ok ok ok ok ok ok ok

* D, *
% %k ok oKk ok ok ok ok ok ok

- mE ma wma

DB
DB
DB
DW
DDOT DW
DW
DwW
DW
DW

% d %k %k %k Kk %k Kk %k
* *

.

* ok ok okokokokkk

s ma me wa

DB
DB
DW
DOT DW
DW
DW
DW

Tk kkkkhkkk
* ? ¥*
% dk dkk ok ok ok ok k

- wE e wma

DB
DB
DW
QUES DW
DW
DW
DW

ok kok ok ok ok okkk

* U. *
d gk ok ok ok ok ok ok ok

8 we was wa

DB
DB
DB
DW
uDOT DW
DW
DW
DW

Fig Forth 8086/88 Ver

82H

lD!
'.'+80H
DOTR-5
DOCOL -
ZERO
DDOTR
SPACE
SEMIS

81H
'.'+80H
DDOT-5
DOCOL
STOD
DDOT
SEMIS

81H
'?'+80H
DOT-4
DOCOL

AT

DoT
SEMIS

82H

lu|
'.'+80H
QUES-4
DOCOL
ZERO
DDOT
SEMIS

1.2

PAGE 187



ASM86 VER 1.8 SOURCE: FORTH.AS86 Fig Forth 8886/88 Ver 1.8

EJECT

dkkkhkkkhkohdkhhw

HER VLIST =

*dkodk ook ok ok ok ok ok ok okox

1883 85 DB 85H

1884 56 4C 49 53 DB 'VLIS'

1888 D4 DB 'T'+8@2H

1889 76 18 DwW UuDOT=5

188B 28 @5 VLIST DW DOCCL

188D 6A @1 80 020 DW LIT,884

1891 83 @6 DW QUTT

1893 DF 24 DW STORE

1895 A8 86 DW CONT

1897 B4 24 ' DW AT

1899 B4 94 DW AT

1893 83 46 VLIS1 DW ouT ; BEGIN
189D B34 94 DW AT

189F C8 @5 DW CSLL

18al1 B5 @7 DW GREAT

18a3 9a 21 DW ZBRAN ; IF
13A5 A 09 DW OFFSET VLIS2-S
1847 DF @2 DW CR

18A9 9D @5 DW ZERO

18A3 83 @6 DW OUTT

18AD DF @4 DW STORE ; ENDIF
18AF 79 94 VLIS?2 DW DUP

1881 4F 0D DW IDDOT

1883 D4 87 DW SPACE

1885 D4 27 DW SPACE

1887 63 @8 DW PFA

1889 2F @8 DW LFA

1388 B4 24 DW AT

183D 79 94 DW DUP

183F E1 @23 DW ZEQU

18C1 D5 @2 Dw QTERM

18C3 30 a3 DW ORR

18CS 94 @1 DW ZBRAN ; UNTIL
18C7 D4 FF DW OFFSET VLIS1-§
18C9 5F 34 DW DROP

18CB 9a @3 DW SEMIS

LE S ERE S EE R X ]

® BYE *

Aok ok ok ok ke ok ke ok ok

EXIT TO CP/M OR YOUR MONITCR

w8 ma wE mE wE ma

18CD 83 DB 83H ; BYE
18CE 42 59 DB 'BY'

18D@8 C5 DB 'E'+88H

18p1 83 18 DW VLIST-8

18D3 D5 18 BYE DwW S+2

18D5 E9 CA FC JMP EXIT ; BACK TO SYSTEM



ASM86 VER 1.9

18D8
1809
18DC
18DD
18DF
18E3
18E7
18EB
18ED

18F4
18F6
18Fa
18FE
1902
1586
1984
196E
1912
1914
1916
1318
191a
191C
191E

1922
1923
1927
1928
192a
192C
1938
1934
1938
193a
193E
1942
1946
194a
194E
1958
1952
1954
1956
1958

84
4C
D4
CD
20
DF
8D
6B
06

62
6A
9D
DF
6A
43
F'l
B4
D5
9a
24
AC
AF
E2
DF

85
49
D8
D8
20
6A
B2
87
EQ
DF
6A
43
9D
6B
SA
B4
AC
AF

9A

49

18
a5
a2
26
gAa
53

18
21
B5
g2
21
18

24
B2
21
20
83

-

FF
g2

53

7F
79
DF

43

10
EB
Fl
63
D4
8D
6B

9A

44

ac
DF
6C

Fl
83
D4
Fl
D5

SOURCE:

a9
g4
04

5.2

00
g1
a1
20
87

11

g3

45

oo
P2
g4

81
80
87
01
g2

20 23

FORTH. A86

*

e ma me wa

LISTC

LIST1

LIST2

*

= me e wa

INDEX

INDE1

INDE2

EJECT

LIST

DB
DB
DB
DW
DW
DW
DW
DW
DB

DW
DwW
DwW
DW
DW
DW
DW
DwW
DW
DW
DW
DwW
DW
Diw
DW

INDEX

DB
DB
DB
DW
DW
DwW
DW
DW
DW
Dw
Dw
DW
DW
DW
DW
DW
DW
DW
DW
DW

Fig Forth 8086/88

sk ok ok ok ok ok ok ok ok ok ok

*

%k ok ok ok okokokok ok ko

R E RS SR EEEE S

*

dkohkdkokodkokodkkokokkkk

84H
'LIS'
'"T'+80H
BYE-6

DOCOL, DECA

CR,DUP

SCR,STORE

PDOTQ
6, 'SCR

DOT
LIT,19H

# T

ZERO, XDO

CR, IDO
LIT,3

DOTR, SPACE

IDO,SCR

AT,DLINE

QTERM
ZBRAN

OFFSET LIST2-%

LEAVE
XLOOP

OFFSET LIST1-$S
CR,SEMIS

85H
'INDE'
'X'+80H
LISTC=7
DOCOL
LIT,FF
EMIT,CR

ONEP,SWAP

XDO
CR, IDO
LIT,3

DOTR, SPACE
ZERO, IDO
DLINE, QTERM

ZBRAN
OFFSET
LEAVE
XLOOP
OFFSET
SEMIS

INDE2-$

INDE1-$

Ver 1.0

-

-

-

?TERMINAL

IF
LEAVE

ENDIF

PAGE 1¢9



1974

bt o bt e pt e et

WO D WD WD WO D
O 0 W 00 00 D 0D -
[SH LU NG RZN s WL

b
o

1992

19409
19A1
13r4
19A5
1827
19A9
194D
1981
198BS
1989
198D
198F
19C3

84

2E
D5
54
20
CD
6A

—~
L)

6A
26
54

-~
e

94

wun
[ 18]

Lo I I I S
S el I S WY o]

—t
[

= &
[

e ]
[

[on o
3 N

2
L

) 2
= 0 OB

=
—

(oS S I S S
(RS}

Ld

.0

49

@3

a3

23
26

—_— U
-

w
[x]

B4
24
DF
22
Da

SOURCE:

41

24
290

2o
a4

24

FORTH.AB% Fig

EJECT

Jodr g odeodr ok od ok Ok ok

* TRIAD %

o odr ok odeove ok ok ok ok ok ok ok

R T T

DB
DB
DB
DW
DW
DW
DW
DW
DW
DW
DWW
DwW
DW
DW
DWW
DwW
DW
DWW
DW
DwW
DwW
DW
DW
Dw
DW

Dw

TRIAD

TRIAl

TRIAZ2

oo odeod ok ok %ok ok Kk

i . CBU o
Kok ok ok ok ok ok kR kKK

w8 e me e ome me

DB
CB
DB
DwW
DwW
DW
DW
DwW
Dw
Dw
DW
DW
DW

DOTCPU

PRINT CPU TYPE

Forth 80886/838

85H
'TRIA’
'D'+88H
INDEX-8
DOCGCL

B LT, EE
EMIT
LIT,3
SLASH
LIT,3
STAR
LIT,3
COVER, PLUS
SWAP, XDO
CR,IDO
LISTC
QTERM
ZBRAN
OFFSET
LEAVE
XLOOP
OFFSET

(8086)

84H

LLCEBY
'U'+88H
TRIAD-8
DOCOL
BASE, AT
LIT, 36
BASE, STORE
LIT,22H
PORIG, TAT
DDOT

BASE, STORE
SEMIS

Ver 1.0

- ma =

?TERMINAL

IF
LEAVE
ENDIF

PAGE

118



ASM86 VER 1.0

19C5
19Ce6
19Ca
19CB
19CD
19CF
19r1
19D2
19p3
1904
19D5

19D6
19D7
19D9
19DB
19pC
19DD

19DE
19DF
19E1
19E2
19E4
13E5
19E6
19E8

85
4D
Cc8
AQ
CF
8B
29
5B
5A
5E
56

AC
3A
75
53
51
56

49
74
4A
74
43
AC
3A
74

41 54 43
19

19
FE

87
12

12

ar

a7
F4

SOURCE:

FORTH. AB6

EJECT

*
* CODE LEVEL

*
STACK PARAMETERS:

( cursor:addr

[l =+ =¢ =e¢ =8 =2 =a Ss =& =8 =s =s =s

-

-

Fig Forth 8086/88

"MATCH"

byte:left
flag

DB B5H :
DB 'MATC'
DB 'H'+80H
DW DOTCPU-7
MATCH DW S+2
MOV DI,SI =
POP CX 2
POP BX H
POP DX =
POP SI H
PUSH SI ;
MATI1: LCDS AL .
CMP AL, [BX] ;
JINZ MAT3 ;
PUSH BX ;
PUSH CX :
PUSH SI H
; TRY TO MATCH REMAINNING
MAT2 DEC CX :
Jz MATCHOK ;
DEC DX ;
Jz NOMATCH ;
INC BX ;
LODS AL :
CMP AL, [BX]

JZ MAT?2

Ver 1.0 PAGE 111

LE A A S AR S S SR EEREEEREEEEEEEEREEEEEEEEEESEESESEE]

=
DEFINITION %

*

LE R EEEEEEEEE RS EEEEEEEEEREREEEREEREEEEESEERS]

str:addr str:len
new:cursor:o0ffset)

This version of MATCH will handle string length

up to 65335 bytes in length.

SAVE 1IP

STRING COUNT

STRING ADDR

BYTES LEFT TO SEARCH
CURSOR ADDR

SAVE COPY

GET FIRST BYTE

MATCH?

NO

SAVE STRING ADDR
& STRING COUNT
& CURSOR ADDR

CHARACTERS IN STRING

STR COUNT -1
EXIT...MATCH FOUND
BYTES LEFT -1
EXIT...NO MATCH
NEXT STR CHAR ADDR
GET NEXT BYTE
MATCH?

YES, GET MORE



ASME25 VER 1.8 SOURCE: FORTH.AS86 Fig Forth 8086/88 Ver 1.0 PACE

EJEC
: NO MATCH YET.
19EA SE POP SI
19EB 59 POP cX
192C 5B POP BX ; RESTORE PCINTERS
19ED 4A MAT3: DEC DX ; BYTE LEFT COUNT -1
19EE 75 E&b JNZ MATI1 ; START OVER
15F@ E9 03 89 JMP MAT4 ; EXIT...NOC MATCH
MATCHOK:
NOMATCH:
19F3 568 POP cx ; ADJUST STACK
1974 59 POP CX : FOR EXIT...
19F5 59 POP CX
: EXIT HERE: DX = TRUE/FALSE FLAG (8=NC MATCH)
15F6 88 C6 MAT4: MOV AX,SI ; NEW CURSOR ADDR
19F8 35E POP 51 ; GET STARTING ADDR
19Fr9 28 (s SUB AX,SI ; COMPUTE CURSOR OFFSET
195F3 88 F7 MOV S, Bl : ET BACK IP
12FD E 5aA E7 JMP DPUSH y BYE. . .BYE



ASM86 VER 1.0 SOURCE: FORTH.AB86 Fig Forth 8086/88 Ver 1.0 PAGE 113

EJECT

RS EE RS R RS E R EEE R EE EE R R R R R R

LAST DICTIONARY WORD

LT TR TR TR

* *
* &
* *
* "PASK" *
* *
* *

IR SRS SR SRS R R R R R R R R R R R R YY)

=% e we e

1AG0 B84 DB 84H ; TASK
1AB1 54 41 53 DB 'TAS'
1A@4 CB DB 'K'+88H
1A85 C5 19 DW MATCH-8
1A87 28 @5 TASK Dw DOCOL
1A39 9a @3 DW SEMIS
1A0B INITDP EQU 8 ; SHOW END OF DICT.

THE REMAINNING MEMORY (UP TO 'EM') 1IS

-

; USED FOR:

’

; 1. EXTENSION DICTIONARY
; 2. PARAMETER STACK

; 3. TERMINAL INPUT BUFFER
; 4. RETURN STACK

; S. USER VARIABLE AREA

? 6. DISK BUFFERS

’

THE FOLLOWING ZERO BYTE IS NEEDED
IN CP/M-86 TO TELL THE 'GENCMD'
ROUTINE THE MAXIMUM AMOUNT OF
MEMORY NEEDED IN THIS PROGRAM.

ETRETEE TR

ORG EM-1 ; LAST MEMORY ADDR-1
3FFF 090 DB g ; LAST LOCATION
END

END OF ASSEMBELY. NUMBER OF ERRORS: %



...............

859D
109E
86C2
@EF9
13A0
1480
BsD4
8714
B34C
0683
A97F
15DB
Q1AF
135D
882F
17DD
@BDY
0B33
1243
13CE
11E0
p1F1
11C7
@5EC
8553
@SBE
827a
1999
@ 3DA
0EBQ
617A
BCES
BE9A
gBC1
268D
816A
0AA4
179F
@D47
8899
1449
87D4
1681
8B79
1798
87FE
1792
8D86

ZERO
MSLAS
STATE
FORTH
SETIO
SECWT
FIRST
TWOP
XORR
ouTT
DECA
BIOSPAR
XLOOP
BLOC2
LFA
DIG
PAD
QUERY
DENSTY
SETDRV
PTSTO
IDO
PTCSTO
BBUF
CON
BLS
ENCL
TRIAZ2
RR
INTE4
EXEC
DFIND
INTE®
HOLD
SCR
LIT
DOTQ1
BDIGS
ERRO2
QERR1
TSCAL4
SPACE
ENDIFF
NULL2
SPAX]
TRAV1
SPAX?2
CREAT

0634
1126
P6F4
PF32
93E1
1083
An68
@83F
@4ED
8795
1021
B3F4
21D3
1597
1377
@ 2DF
1064
1938
9388
18@A
B12A
04FB
@7ED
6628
86D7
B64E
@5A5
8189
@723
1058
8679
GEAD
eF1ll
GEQE
OAF 3
g2C4
OAF7

@5F8
11A1
@9D3
14EE
289B
17AE
gcea
18FE
pB81
191A
169C

————— 8086 Fig-Forth Symbols

VARIABLES

WIDTH
MSMCD
RNUM
QuUIT
ZEQU
MSTAR
PDOTQ
CFa
CSTOR
ULESS
PM1
ZLESS
XPLOO
EPRINT
BLOC3
CR
MIN1
ABS
RPSTO
DIGS1
BIP
TSTOR
DDUP1
TIB
DPL
FENCE
CNE
BRAN
HERE
MIN
INN
INTES
DEFIN
INTE7
EXPE®6
KEY
EXPE7
BSCR
MESS2
DOES
FLUS1
QERR2
EDIGS
WORD1
LIST1
NULL3
LIST2
THEN

B8AS5
P39A
gC3p
2164
17F9
12C2
1494
@D1A
1254
#D9C
23904
138F
G61E
188B
16a7
p4aB4
1327
@32F
9495
368
p6CD
gAd4E
@ASE
98BS
1591
PEB4
UEBS6
gaCl
8934
10F3
2969
12E8
106E
Br8?7
@BB2
6479
0D28
@7AB
1443
@ECS
1687
@B7D
B3AC
1210
19CD
BCo4
g2B2
189B

QCOMP
SEMIS
PNUMB
DP@
DIG1
DRZER
RSLW
ERROR
DSKERR
CREA1
USTAR
BLOC1
RZERO
VLIST
DO

AT
BUFF2
ANDD
PSTOR
SPSTO
BASE
DTRAI
DTRA3
SEMI1
LCAD
INTE1
INTE2
EXPE1l
LBRAC
MODD
HEX
DRON2
MAX
WRM1
BLANK
DUP
ERRO1
ULES1
TSCAL3
VOCAB
TICK
NULL1
LEAVE
USE
MATCH
WORD?Z2
EMIT
VLIS1

8957
0606
BE62
0406
@3CC
@313
82D5
1425
1533
16E6
@BEC
165D
pDOd
1954
8657
284D
1738
9863
gacl
06708
11FA
OASA
BE27
2EBA
1788
1929
@FB8
8CAb6
@AFB
12E4
g2l
166F
@B15
1808
12F7

24D0@
11AS

0942
@1lED
1189
1854
QEB®
@73F
125F
@52F
1620
0750
g9C3

SMUDG
PORIG
INTER
PLOS
FROMR
USLAS
QTERM
TSCALS
ARROW
UNTIL
WORDS
BACK
DFIN1
INDE2
DP
NFA
IFF
PFA
CAT
BLK
SEC
DTRAZ
DLIT1
LITE1l
AGAIN
DPM
CCOLD
NUMB1
EXPkr2
DRCHK1
EXPE3
BEGIN
EXPES
DIGS
BUFFE
TAT
MESS1
RBRAC
XDO
MESS3
DDOT
IMMED
COMMA
PBUF
SEMI
FORG
ccomMm
BUILD

GDFA
B69A
14E4
@FAF
1183
gal4
B9F7
16D8
429
@4DF
19A7
193A
1833
8615
1301
BABA
A6E1
167a
@6FE
184A
16FA
1817
1275
g12C
18D3
1982
17D7
BE7C
BCccCC
126
BCD6
gB13
@B8A
1862
146D
85780
1413
@AAC
@7AF
133F
8760
1168
B7E3
171F
e5Cs8
174F
B91E
18AF

LITER
OFSET
FLUSH
CLD1
SSMOD
DPLUS
COUNT
PLOOP
MINUS
STORE
DOTCPU
INDEI
DPM1
SZERO
BUFF1
TYPES
FLD
MAX1
HLD
DABS
ENDD
PM
PBUF1
BIPE
BYE
TRIAL
SIGN1
INTE3
NUMB?2
UupP
NUMB3
EXPE4
FILL
DOT
TSCAL1
VAR
TSCAL2
DOTQ2
ULES?2
BLOCK
SUBB
DLINE
DDUP
REPEA
CSLL
ELSEE
COMP
VLISZ



Fage 2 semseeeoa 8086 Fig-rFerth Symbols  —-—-—-—————-

2132 ORIG 8201 DIGIT @22E PFIND @904 QLOAD 89aB SEMIC
WESE 2NEMI gDDE BCOMP 1466 SECRD 17C7T SIGN 8128 RPP
9787 ONEP @C7B PNUM2 pC88 NUMB @E17 DLITE @33D ORR
4785 GREAT fA28 TYPE] @C75 PNUM3 1114 sSSLA 1A87 TASK
9666 VOCL #6A8 CONT @AlA TYPE2 @A38 DTRAI 0D2C PABCOR
JD4F IDDOT @F 3C QUITI 1962 TRIAD @3BC TOR 245F DROP
37C3 ROT @A2A TYPE3 PABR7 EXPEC PBAl ERASEE gF53 QUIT
12806 TRACK P6EB CSPP @8BD QEXEC 0F21 PAREN @37B RPAT
8779 LESS @BE7 QCSP BF90 WARM @35B SPAT @535 THREE
P642 WARN 876D EQUAL 0A84 DOTQ @FS5F ABORT 1145 PLINE
117F MESS 12D2 DRONE 192A INDEX @BlF LATES 2878 5CsSP
8995 PSCOD 11D4 PTAT 14AE RSLW1 1771 WHILE 1842 DOTR
@2EC CMOVE 95AD TWO 988B QERK 1885 STOD 1pC4 STAR
1179 DRIVE 1235 NOBUF 13E5 TSCALC 14C0 RSLW2 1782 SPACS
246C SwWAP 258C COLON @B43 NULL @EE9 DOVOC 13E3 SLASH
14C2 RSLW3 9458 OVER 2544 NOQP pés6 CURR 8733 ALLGT
JE32 QSTAC 1188 PTCAT 1229 SPBLK 1878 UDOT ¢19A ZBRAN
243A DMINU 9467 TOUP 94A7 TOGGL 87FA TRAV 28C4 QPAIR
1218 PREV 168A LOOPC 1828 DDOTR 1288 UPZAT 12AE MTBUF
186E QUES @582 USER @5E0 LIMIT 16D3 SLMOD 1572 FEMIT
18DF LISTC

............... @238 NUMBERS

@702 SPDRVI AFA4 SPDRV2 @080 FIGREV @@aC FF 2388 BSCUT
358EQ BUF1 0028 ABL 0022 MXDRV 20¢A LF 4303 EM
2984 C @612 DLE 280D ACR 8087 BELL 8@ BPS
Jd0€¢ USRVER 922E ADOT 8949 US @01Aa SPTI 9834 SPT2
2284 KBBUF 6288 NBUF @@9sF BSIN g34D TRKS1 J881 NSCR
3Z2A3 INITRD 284D TRKS2 3800 INITSO 231 FIGREL ddA3 RTS
............... @289 LABELS

9538 DOUSE @158 APUSH @3FF ZLESS1 @14F TNEXTIL @154 DPUSH
321 DZERO 15E5 STRK @153 TNEXT2 @155 TNEXT3 19F3 MATCHOK
1533 POUT 1A@3 INITDP 19F3 NOMATCH 154F PQTEF i53ar CI
8213 DIGIL 9220 DIGIZ Bl2E TNEXT @285 ENCL1 gr96 CLD
19D6 MATIL 2188 BRANI 9296 ENCLZ 1599 BDOSFUNRC 19DE MAT2
42A3 ENCL3 6785 LES1 19ED MAT3 @2A5 ENCL4 378D LES2
19F6 MAT 15B5 CHO 15BF LO §236 PFINIL 8242 PFIN2
d25A PFINS 15F9 GBEC 8264 PFING6 @151 BREAK 1578 PCR
156D PKEY1 99DF DODOE 18@F STOD1 1SEE PSEC 15EA SSEC
@15F NEXT 8528 DOCOL 2134 XLOO1 255D DOCON 15C9 DCBIOS
13EF SDMAOC 15E@ SDSK @3EC ZEQU1 PF81 WRM 15F4 SDMAS
155D PKEY 1596 POUT1 15A2 EXIT 8576 DOVAR 1558 PQTERI
g15C NEXT 15A9 CSTAT
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Fig-Forth for the 8086/88
Version 1.0
by
Thomas Newman

L INTRODUCTION

This document will briefly describe Forth-86 and how it differs
from the Fig model. It is assumed that the reader is familiar
with the 8086/88 CPU and Fig Forth's installation manual.

This wversion of 8886 Forth was derived from 8680 Fig Forth
(version 1.1). The extra registers and extended addressing modes
of the 8086 were used to optimize the code portion of Forth-86
(refer to the source listing for 8086 register usage).

2 IMPLEMENTATION

———— - ————— -

Forth was implemented and tested on an 8888 CPU running Digital
Research's CP/M-86 (version 1.0).

All «console, printer and disk drivers «call tneir respected
routines in the "BIOS" through the "BDOS" function #58. These
calls are all located in a common program area and can be easily
modified to «call vyour own I/0 routines (if your're not wusing
CB/M).

The following are notes about loading and executing Forth:

o The source program was assembled using CP/M's ASMEB6. The
mnemonics should be compatible with Intel's assembler
(except for the far CALLs and JMPs which are not wused 1in
this version of forth).

o} The forth program can be loaded into any free portion of
memory that is large enough to hold the forth kernel,
dictionary and buffers (from "ORIG" thru "“EM").

o The program is executed at the offset address 180 hex with

the Code Segment (CS) equal to the base address (this is the
way CP/M executes "CMD" type files).

o) The "COLD" entry routine in forth will set all other segment
registers to the value of the CS register. This version of

forth assumes all data, code and stack offset addresses are
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in the current code segment. This limits forth's
range to 64k Dbytes (this should be changed
versions).
4. FORTH'S MEMORY MAP
Uses the standard Fig-Forth memory map described in the
installation manual.
5 MODIFIED FORTH WORDS
G/ ( udl ud2 =--- u2 a3 )
Same as the fig model except returns a -1 for botn &tn2 ZJuctiznt
and remalinder (u2 and u3) when tns diviscr is zsro ({udzZj.
+LOCP ( === )
The run~time portion of this word " (LoOF)" was modi =0
conform to Forth-79 standards when dealing with an "index that
is less than zero (negative). The loop will =stocp wnhen the
"index" 1s less than the "limit" (tnhe fig model will stop when
less than or egual to).
ENCLOSE ( addrl ¢ === agdrl nl n2 n2
Modified to return l6-bit n3 The
Figa model only returns 8-bi the rangs
of word searches in blocks
6. ADDED FORTH WORDS
These are words that are not found in ths Fig-Forth model (some
of these words are 1n 8988 Forth 1.1).
U< ( ul u2 === £ )
Leaves a true flag if "ul" is less tnan "u2"; otherwise leaves a
false flag. (This is an unsigned comparisonj.

Pd ( port3 ---n

Fetches (inputs) a 1l6=bit value "n" from the I/0 port.



Fig-Forth 8086/88 Version 1.0 Notes Page 3

P! ( n portf === )

Stores (outputs) a 16-bit number "n" at the I/0 port.

pC@ { port§ === ¢ )

Fetches (inputs) an 8-bit value "c" from tne I/0 port.

PC! ( ¢ port$ === )

Stores (outputs) an 8-bit number "c" at the I/O port.

DRIVE ( ==— addr )

A variable that contains the current disk drive number.

SEC ( =-—-- addr )

A variable that contains the current sector number.

TRACK ( --- addr )

A variable that contains the current track number.

#BUFF ( === n)

A constant that returns the number of disk buffers in the currant
Fortn system.

DENSITY ( === addr )
A variable that contains the current disk density. Zero = single
density (26 sectors/track). Non-zero = double density (52
sectors/track). Sector size is 128 bytes in both densities.
Note: In CP/M the "BIOS" program must be modified

to handle double density formats.

DISK-ERROCR ( --- addr )

A wvariable that contains disk error status (non-zero indicates a
disk error). The disk status 1is saved after each sector
read/write but error trapping has not been implemented (the error
status could be tested in "R/W").
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SET-IO [ ===}
Sets up the disk controller with Sector number, Track number and
DMA address.

SET=-DRIVE ( ===)

Sends the disk controller the new disk drive number.

T&SCALC (n =-=-=-)
Calculates: Drive, Track and Sector wvalues from a sector
displacement number "n". The results are stored in the
aperopriate variables.

SECRD | === ]

tn
oy
f
<
m

The basic sector read routine (assumes SET-IJ and SET=-DRIV
been executed). Called from "R/W".

S

[y}

CWT ( === )

The basic sector write routine (assumes SET-I0 and SET-DRIVE have

been executsd). Called from "R/W".

BYE ( === )
Exits Forth and returns toc CP/M.
(Change back to vyour CP/M boot disk before typing this word.)

~
e

vl
(e
|
|
|

rints the type of CPU (8886) on the console. This routine is
called from "COLD". The CPU type is coded as 32-bits in base 36
and is located at "ORIGIN" + 22 hex.
MATCH ( cursor:addr Dbytes:left str:length
--- flag new:cursor:offset )

This word 1is wused by the Fig-Forth editor or finding and
deleting text within Forth source blocks. The word has been
=1

included to ease the implementation of the Forth model editor.
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