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This implementation subports only one o4k seoment

The listing has been made possible by the
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Thomas Newman, Hayward, Ca.
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Kip_Harris
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Systems tuide to FIB Forth
C. H. Ting, PhD
t is availanle through MVP. GSee any recent issue
of FORTH Diwensions for their ad.

Ne: one wnc orcprams with FORTH can afford to be without:
Starting Forth
Lec Bredie
Bet ii. Available throush FORTH Interest Group.
Can also be found in many book stores.
Chapter 3 serves as a guide for the EDITOR that you
will probably type in from the FIG-Forth installation
marual.

Although there is mucn to be said for typinp in your own
listing and cetting it rurning, there 1s much to be said
not tyoing im your cwn listing, If you feel that 108+
pages of piinking 1s nutty, comtact me for availability
of a disc with source & executable files. Obtainable at
a barpain basement price, prepare vourself for barpain
basewer® supcirt.
Ail publicaticns of the FURTH Interest Grouo are opublic domain.
They may be further distributed by the inclusiom of this
credit notice:

This oublication has been made available by:

P.O. Box 8231
San Jose, CA 95155

imoiziented by: Charlie Krajewski
225 { BIG } Elue Ad.
Middletown, CT @6457
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PAGE
adat FIGREL EQU ; FIG RELERGE #
FIGREY T @ :F16 REVISION #
£QU ; USER VERSION MUMBER

—

n u w

F:
;

RSCII CHARACTER EDUIVALENTS

g
——

= S M SPRACE
= 8D AR I W ; CR
= goes ADOT £ 2BH  ; PERIDD
= 007 BELL EW OH ;6
= 2088 BSIN  ER @84 3 INPUT DELETE CHARACTER
= 2008 BSOUT €BU @84 ; CUTPUT BACKSPACE ( * )
= 3010 DE  EM I8 3 (P ) WKE PRINTER OUTPUT DEVICE
= 309A F B oW LI FED
= %00 FF EN  H  ; FORM FEDD
: MEMORY + 1/0 CONSTANTS
= 9168 SEC D EU 369
= 000 SRINTER M) EOU @
= 4000 D I 2480 : DD OF KEMORY + |
= 82 NCR B 2 s NO. 1824 BYTE SCREDS
= 0209 KBMF E 512 ;DATA BYTES PER DISK BUFFER
= 3340 US  EM M ; USER VARIABLE SPACE
= 20R0 ATS  ERJ  OAGH  ; RETURN STACK § TERM BUFFER
= oo 00 EW  KEBLF+4 ; DISK BUFFER + & BYTES
= 2004 NBUF  EQU  NSCRe1G24/KBBUF : NO. OF BUFFERS
= 3779 HFI £ OFCOSNBUF ; FIRST DISK BUFFER
= 379 INITR EU  BUFI-US : (RO)
= 3718 INITS® EQU  INITR-ATS (58)
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o1

o1oe
2108
atal
2104
a1es

6188
8189
a1ea
e1eB
alec
81eE
el1@

ali2
o11s
8116
8118
e11A
e1c
BLiE
e12e

812
81k
ei2s

ES @FD8 R
E3 @FC3 R

!

18E3 R
2208

3718
3768
3718

16F4 R
18F4 A
OF3A R

@25 B328
3780
3780

Cseb

ORIE

P

up
RPP

PRAGE i-3

SEGMENT PARA PUBLIC 'CODE!
ASSUME CS:CSEB, DS:CSER, 55:CSER, £5:CSch

ORG

PROC
NOP
Jup
NOP
Jup

DB
DB
DB
DB
D
D
D

100H i

AR :

FOR EXE2BIN COMMAND AFTER LINK
SEE PG l1e-t4 OF DOS 2.8 mMANUAL
FOR EXPLANATICN OF EXE2BIN
SEE PG 5-31, MACRO ASSDMBLER

cd :VECTOR TO COLD START

WM H

FIGREL
FIBREV
USRVER
OEH
TASK-7 3
BSIN 3
INITRG

VECTOR TD WARM START

F16 RELERSE 3

FIG REVISION #

USER REVISIODN §

VERSION ATTRIBUTES

TOP WORD IN FORTH VOCABULARY
BACKSPACE

INIT {UP)

{{{{({ following used in COLD start )}})}}
({{{({ must be in came order as user variables })}}}

EFEFPEEEY

INITS® ;
INITR® 5
INITS®
a2 ;
@ ;
INITDP ;
INITDP
FORTH+ 3

INIT (59)

INIT (R@)

INIT (TIB)
INIT (NIDTH)
INIT (WARNING)
INIT (FENCE)
INIT (DP)
INIT (VOC-LINK)

{({{{ end of data used by cold start ))))}

The following is the CPU's name, orinted
during cold start.
The rame is 32 bits in base 32.

L]
o
Did

o, 8R328H

INITR® ;
INITR® 3

; ‘3@58'
USER AREA POINTER
RETURNS STRCK POINTER
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page
comeent *
FORTH RESISTERS

FORTH  Aaa8 FORTH PRESERVATION RULES

p sl Interpreter pointer. Must bDe oreserved
across FORTH words.

W DX Working register. Juup to 'DPUSH' will
push contents onto the carameter stack
before executing 'APUSH'.

Sp sp Parameter stack poimter. Must be preserved
across FORTH words.

i BP Return stack. Must be oreserved across
FORTH words.
AX General repister. Must be oreserved across
FORTH words.,

BX Beneral ourpose renister.

Cx General purpose register.
DI Beneral ourpose repister.
G Segment register. Must be preserved

across FORTH words.

s ditto
55 ibid
3 Temporary seoment register only used by

a few words.




The IEM Persoral Ccaputer HACRO Assembler @2-24-84 PRGE !5

FIG-FORTH FOR IBM-PC 1.0

page

comment

COMMENT CONVENTIONS

nononon

nmw nn

nonomwowon

IS EQUAL TD
ASSIENMENT

Address of name
Contents of name
Indirect contents

Address of CODE FIELD
Address of LINK FIELD
Address of NAME FIELD
Address of PARRMETER FIELD

Parameter stack - lst word
Parameter stack - 2nd word
Return stack - 1st word
Return stack - 2nd word

Least significant bit
Most significant bit
Low byte
High byte
Low word
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2128 20
9120 o9

page
COMENT
DEBUG SUPPORT

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

IN ORDER TO USc THE STEP FTATURE YOU MUST [0 Tz FOLLOWING:

L. PATCH THE INSTRUCTION IN "NEXT' WITH A Ji#
T0 "IEXT

2. PATCH YOUR BREAKPOINT ROUTINE AT
LABEL  'BREMK’

3. CSET VARIABLES, 'BIP' & 'BIPE' TD THE
ADDRESSES YOU WANT TO STEP THRU.

Trc CONTENTS OF THE & VARIABLES 'BIP" AND 'BIPE’
ARE INTERPRETED AS FOLLOWS:

BIP BIPE  DEBUS-CONDITION

2 Y OFF
=1 X TRACE ALL "NEXT' CALLS
ADDR! 8  TRACE 'RDDR{® OALY

ADDR! ADDRZ2  TRACE 'ADDR1' TO 'ADDRI’

NOTE: Tr= ABOVE ADDRESSES CAN'T POINT 7T A
'CODE FIELD ADDRESS'.

X = DON'T CARE
BIP ) 8 ; BRERKPOINT STRRT ADDRESS
BIRE WM ] + BREAKPOINT END AIDR
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PAGE

H THIS IS THE 'NEXT' WITH DEBUG SUPPORT
gl SC TNEXT: PUSHF - :SAVE REGISTER
2F SR PUSH  AX
2130 Al elzA R L AX,BIP 3 BREAKPOINT START ADIDR
8133 @B 2 0R AY,AX ; IERD?
0135 74 19 Jl TNEXT2 3 NO BRERKPOINT
8137 3D FFFF cup Ax, -1
Q13R 74 11 J1 TNEXT! ¢ STEP ALL POINTS
813C 3B C6 CHp AX,81 3 IN BREAKPOINT RANGE?
QI3E 74 @D J1 TNEXT! 3 STEP THIS LODCATION
2149 77 QE JA TNEXT2 ; NO
142 A1 6120 R nv AX,BIPE ; BRERKPOINT END ADDR
2145 @B C8 OR AX,AX  ; ZERD?
Q147 74 @7 J TNEXT2 ; ONLY | LOCATION
2143 3B Cb CHp AX,ST 5 IN RANGE STILL?
@14 72 @3 JB TNEXTZ ;3 ND

3 PAUSE ON ADDRESS

1
814D 9D TNEXTL: POFF

1
yerereiee DD YOUR BREAKPOINT HERE s#eieiidess

Q14E EB @2 BREAK: JMP  SHORT TNEXT3 ;CONT WITH PROGRAM
; NO BREAKPDINT PAUSE - RESTORE REGISTERS

0150 56 NEXT2: POP AX

95! 9@ POPF

8152 AD TNEXT3: LODSW s AX (- (IP)

@153 8B D6 MV BX,AX

@155 B @ Jnp SHORT ~ NEXT!
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157
2158

2159
8134

o1C
81
815

ESY

PRGE
DPUSH: PUsH DX
APUSH: o8H  AX
COMMENT +

Patch the next 3 locations
{ usino a DBUS moniter )
with a "JMP TNEXT’ for tracing throuon
high level FORTH worgs,
+
NEXT: LODSW A = (IP)
wov BX, AX

NEXTL: OV DKBX W) (- (IP)

IN DX 7 W) (= (W) o+
JKp #ORD PTR [BX1 ; TO 'CFA’
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PAGE
ilel B3 Dpe De 85H
vlbs 4L 43 DE YLI®
Bit4 D& DH YT +E0H
Cles  wew Dw v : START OF DICTIONARRY
Qie7 @1ed K LT Dw S+ t (B1) (= ((IP))
ele3 AD LODSW § AX (= LITERAL
vwieA ER EC Jmp HPUSH t Tu TOP UF STALK
H EXECUTE
Gler &7 DE 87+
RieDd S 98 4% 45 55 54 Dy TEXECUT?
wi7a S DE 'ET +80H
174 WwiGl R DW LIT=&
wi7e  wi7&8 K EXEC Dw $+2
ai78  SE POP BX : GET CFA
«173 EE E1 JmP NEXT1 : EXECUTE NEXT
: EBRHANCH
@17y & DE 8oH : BRRANCH
@170 4& S 41 45 43 DE * BRAND?
@elsl Cé DE 'HY +80H
@18z @1eC R DWW EXEC-@RH
vléas wlde K BRAN D S+
viBe Q3 3 BERAN1: ARDD S1, [811]
wigs EEB Cr Jmp NEXT : JUmP TO OFFSET
g GERANCH
eied &7 DE &7+
Q1B 3@ 42 52 41 42 43 De Y RERrAND?
wiB: L8 DE THY +80H
@13z @i78 R Dw BRAN-'3
wizs  wise R ZERAN DW S+
@156 S8 pOP AX : BET STRCK VALL:=
©137 @B C@ OR AX, AX : ZEROD?
@193 74 ER Jz BRANL : YES ERQNE'
wi3BR 46 INC 51 : NO — CONTIN .-
@13C 46 INC =3

@wl3D EBR EBEA Jmp NEXT
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PAGE

L

H (LDOP)
BIF & DB BeH
P1A3 28 4C 4F 4F 2B DB ' (L0OR!
B1RS A3 DB ') +80H
21fe @184 R D 1BRAN-H
1A8 BIAR R 00F W 2
91AR EBR @RI L1 BX, ! 3 INCREMENT
B1AD 81 £ @ XLOO0t: ADD [BP1,BX ; INDEX = INDEX + INCR
8180 BB 46 20 L 1] AX, (BP] ; BET NEM INDEX
P1B3 2B 46 & SuB AX,2[BR] ; COMPARE WITH LINIT
8B 33 C3 XOR AX,BX ; TEST SIGN
8tBa 78 CC IS BRANI  ; KEEP LOOPING

L]

END OF 'DO' LOOP

81BA B3 (S &4 ADD BP, & ; ADJ RETURN STACK
818D 46 INC 81 ; BYPASS BRANCH OFFSET
PIBE 46 INC 81
8iBF EB 98 Jup NEXT

; DERUG STUFF
2I1C1 84 DB BaH
BIC2 4E 4F 4F DB TNOO?
cs M DB ' P 4804
81C6 AN R W AL00P-3
@1C8 QCC R NOP DW 4
81CA #ICC R NOP@ DM $+2
8ICC EB 8B Jnp NEXT
@I1CE eIDA R NOPL W $+2
@iDe =B 87 Jnp NXT
81D2 @8iD4 R NOP2 W $+2
2104 =B 83 JHp NEXT

¥ (+.00P)

1
g106 87 DB B7H
B107 28 2B 4C 4F 4F 38 DB ' (+.00P
210D A3 DB 1)1 +80H
81DE OICI R Du NOOP-7
@1E8 O1E2 R P00 W 2
812 =B pop BX ; 627 LOGP VALLE
8IE3 BB C8 Jup XL00!

- (D)
8IS B4 DB B4H
QIES 28 44 4F 0B ' (DO
QB M DB ') +38H
@13 1Ds R D XPLOC-3AH
BIEC BIEZ R 0 DM $+2
EE SR BOR DX : INITIARL INDEX VALLE
BI1EF S8 FOP Ax ; LIMIT VALLE
8lF@ &7 EC ICHE  B8P.S5P  ; BET RETURMN STACKX
g1Fz 22 ASH  AX
8IF3 =2 PUSH DX
OlF4 87T EC XCH6  BP.SP ; BT PARAMETER STACK

BiFE EI BISI R Jup NXT
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e1F9
8iFA
Q1FB

al

s

QIES R
8IFF R
8B 46 2@
E9 Q138 R

BZ2EEIdERENIERBESD
SEERNBINBEIFIS

9

R
=3
il

1.9

PAGE
H I
3
DE BIH
DB 11480
D XD3-7
0 o $+2
wv Ax, (B8P3
JHp APUSH
)
DB 85H
DB 'DIET
DB YT 304
v 1004
DIGIT DM $+2
POP DX
pOp AX
5UB AL'e
JB DIGI2
CHP A9
JBE DIGIL
SuB AL, 7
P AL, L0
JB DIGI2
DIGIi: CHpP AL, DL
JRE DIBI2
SUB DX, DX
nv DL AL
KOV ALt
JHp DPUSH
:  NUMBER ERROR
DIGIz: SUB AX, AX
JKp RAPUSH

PREE  1-1

; SI) (- (RD)
s BET INDEX VALUE
; TO PARANETER STACK

sMUMBER BRSE
sASCII DIGIT

;NUMBER ERROR
sNUMBER = @ THRU 9

sNUMBER 'A' THRU '1'?
sNO

+ COMPARE NUMBER TO BASE
sNUMBER ERROR

yIERD

1NEW BINARY NUMBER
sTRUE FLAG

yADD 7O STACK

{FALSE FLAG
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a3l
@as2
@37

@228

3240
@l

8242
@ass
8246
@24l
244
a4l

32648
ae7
#2583
#26B

0eEF
87!
73
fers
2278

B8

2B 46 4T AE 44

CH&S
=2

ABRBEEE
msRZesd

daBKRBLG
ITREES

A Fb
ES 8157 R

E3 aode
£% 9158 R

1.8

PRBEE

DB
DB
DB
D
PFIND DM
v
b
pgp
pap

i
; SEARCH LDOP
PFINL:

86H

H{FIND

P11 +80H

DIGIT-8

$+2

RX. DS

ES,AX ES5 =18

BX H 2

X ;STRING ADDR

DI,CX  ;6ET ADDR

AL, [BX] ;GET WORD LENGTH
DAL ;SAVE WORD LENGTH
AL, 01

AL 3FH  (OHETK LENGTHS
PFINS  LDETHS DIFFER

LENGTHS MATCH - CHEDK EACH CHARACTER IN NE

FIN2: INC

ADD
=V
SUB
Jep

R e e

INS: INC
JB
ny
ADD
JHE

FFING: MOV

OR

NZ

bt ')

Jnp

B

DI ; NEXT CHAR OF NOYE

AL (BN

AL, DI ;COMPARE NAPES

ALA.  3THIS WILL BE TEST BIT 8
FINS  INO WATCH

PFINS  ;MATCH SO FAR - LOOP

FOND END OF NAME (BIT 8 SET) - R MATCH

BX,S ; BX =PFR

B ; (53) (- PFR
AX,1  ;TRUE VALLE
DH. DH

DPUSH

NO ME HATCH - TRY ANOTHER

6ET NEXT LIMK FIELD ADDR (LFR)
( IERD = FIRST WORD OF DICTIONARY )

BX $NEXT ADDR

PFING  :END OF NAE

AL, [BX] ;BET NEXT CHAR
AL AL ;SET/REEET CRRAY
PFINS  :LOOP UNTIL FOUND

BX. (BX] ; GET LINK FIZLD ADDX
BY,BX 3 START OF DICT ( @)
PFINt ; NO , LODK MORE

LD FALSE LG

APUSH 3 DONE ( NO MATCH FOUND |
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PRGE

T8 87 DB B
QT A5 4E 43 4C 4F 53 DR "ENCLDS'
282 S DB YE'+BeH
@283 823t R N PFIND-O
285 @287 R BCL DM s+
87 58 PP AX :51 - TERMINATOR CHAR
288 5B PP BY 152 - TEXT ADDR
283 53 PUSH  BX sADDR - BACK TO STACK { IT RHYMES )
387 B4 0@ MV AH,8  ZERD
@8C BA FFFF MV DX,-f ;CHAR OFFSET COLNTER
BBF 4B DEC  BX sADDR -1

L

;  SCAN TO FIRST NON-TERMINATOR CHARACTER
8N 43 ENCLI: INC  BX sADDR#{
691 42 I DX ;COUNT+1
w5 367 P AL (BN
@ 74 FA J1 ENCL!  :WAIT FOR NON-TERMINATOR
%% 52 PUSH DX :0FFSET 7O 15T TEXT CHAR
897 327 O S, [BXD jNULL CHAR?
@B TS % N B2 ND

L]

; FOUND MAL BEFORE 15T NON-TERM CHAR
@298 8B C2 MV AX,DX  3COPY COUNTER
03 42 n X i+l
8% E9 0157 R M DPUSH

L]

;  FOUND FIRST TEXT CHAR - COUNT THE CHARS
A1 43 ENCLZ: INC  BX ; ADDR#L
R W2 IN DY ;COUNT+
32R3 34 07 CHP AL, [BX] ;TERMINATOR CHAR?
QRS 74 @3 By, ENCLA  ;YES
a7 34 27 CHP A, (K3 :MULL CHER?
QI TS B NI ENCLEZ  jND, LDOP AGRIN

1

:  FOUND NULL AT END OF TEXT
Q2AB 8B C2 ENCL3: MOV AY,DY  ;COUNTERS ARS EOUR.
820D E3 0157 R J4P  DPUSH

L]

;  FOUND TERMINATOR CHARACTER
9282 8B C2 ENCLA: MOV AX,DX
@B 49 N A 1COUNT+

@2B3 E9 @157 R Jrp DPUSH
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0287

dckp

22C1

&0D

aeER

%S
855
@57

aesh

g4

43 4D 49
D4

&78 R

82Eb R
82! R
E9 1493 }

89

3F 54 43 22 4D 49
i 4

c

82L3 R

@2e2 R

E9 1483 &

a
43

"
4

22D4
feEC R
£3 14B@ 7

EMIT

KEY

Qe

T

T LINE 922
MIT

DB f4H

DE tEMTY

i} TTYHE0H
il ENCL-2AH
Dk nOCOL

.| FENMIT

D ONE, QUTT
bW PSTOR, SEMIS
KEY

DB B3H

0B YHE?

DB Y'Y +8@H
DW EMIT-7

D $42

JHp RHEY
ITERMINAL

0E 831

)<} VITERMING'
0B LY +80H
Dk KEY=6

D $+¢

Jup PATER

CR

)z agH

0B L)

IR 'R +5QH
! GTERM-8CH
e $+2

Jre acR

1-14
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PAGE
CHOve
@EF &5 DE 35H
@2F2 43 4D 4F 56 DR 'OV
ks S DB 'E? +80H
BF5 @ES R Dw CR-5
@eF7 @2F9 R CMvE W §+2
@r3 FC € ;INC DIRECTION
@erh 8k Dz Hov BX,81 ;SME IF
erC 59 POp Cx ;COUNT
@D IF POP DI ;DEST
0FE X pop SI $SOURCE
@FF 8C D8 nav AX, D5
830t 8 Cd MQy ES,AX  ES (- DS
8303 F3/ A4 REP MIVSE  ;THAT'S THE MOVE
83e5 8B F3 MOV SI,BX  3BET BACK 1P
@387 ES @19 R Jnp NEXT
1
H U
@38 & DB 8cH
@3B 55 DB w
@3eC A4 DB ¥ +88H
830D @2EF R D CHOVE-E
@3eF @311 R USTRR W $+2
311 58 POP AX
@312 oE 20p BX
8313 F7 E3 ML BX :UNSIBNED
@313 %2 XCHS  AX,DX ;AN NOW = "W
8316 EI 57 R Jup DPUSH  ;STORE DOUBLE WORD
; u/
L
@3ty 8 DB BaH
IR = DB "
8318 AF DE WAR-
831C @e3eA R o USTAR-S
831E Q320 R USLAS W $+2
3ze B POP BX :DIVISOR
@2t oA Pop DX 1MSW OF DIVIDEND
@32z S8 POP AX iLSW OF DIVIDRND
323 3B 13 CHp DX,BX  :DICIDE BY 27
8325 T3 €5 INE DIERD ; ERROR - IERD DIVIDE
@37 F7F3 DIV BX ;16 BIT DIVIDE
0323 E9 8157 R Jup DPUSH  ;STORE GLOT/REM
: DIVILE BY IERD ERROT - SHOW MAX NUMEERS
@32C BB FFFF DIERD: MOV AL, -1
@32F 6k D@ L DX, AX
8331 E3 ST R JHE DRUSH  ;OTORE GUOT/RE™
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8243
Q345
8346

4R
8348

83sA
@358
@33

%

BHEEEREES
w ooy

&

m
ul
=
—
&
el

L@

AN

ORR

I

XORR

X0R
J¥p

834

] M|

YD RN
USLAS-S
$+2

AX

BX

AX, BX
APUSH

a4
il
TR +80H
ANDD-5
§+2

AX

BX
AX, BX
APUSH

34
o
TRT +Ge
ORR-5
§+2

AX

5
AX, BX
APUSH

7 (S1) (= (S1) OR (82

; (51) (= {S1) YOR (52}
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8369
2361

0364
8366

@383

asec
938D
@38F
@332
8332

@338
8398

BERESOE
Q-&

288
Y

i

o

E otz R

088
GJE}H
&

159 R

=

a3

& 58

ce

836D R
@387 R

88 CS

E9 @136 R

a3

i W

AL

@37F R

@394 R

8B 1E @126 R
B8 6F 88

E9 2159 R

I

SPAT

SPSTO

rme g cae

RPAT

RPSTO

PRGE
Spia

PRBE 1-17

83t

Tsp|

'@ +80H

XCAR-6

$+2 i (81) (- (5m
AX,SP

APUSH

83H

!Sp!
1O
SPAT-6
$+2
BX, UP
SR, 6BK]
NEXT

;USER VAR EASE ADDR
:RESET PARAM STACK POINTER

834

?ﬂpl

V6 +3QH

SPSTO-6

$¢2  3(51) (- (RP)
AX,BP  ;RETURN STACK ADDR
APUSH

a3

1ﬁp'l
1F|+8@H
RPAT-6
§+2
BX, LB
EP, BIBX]
NEXT

;(RX) (- USR VAR BASE
:RESET RETURN STRCK PR
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baGz
]

END OF SCREEN OR RUN TIME COLON WORDS

3% & D8 feh
835 B 0B L
ashe 03 0B 15 +88H
33R1 @838C R oH RPSTO-6
@383 AGAS R SEMIS W §+2
@335 @B 76 2@ »ov SI, (BRI ;(IF) (= (RD)
33p8 45 INC Bp
83R9 45 INC BR ;ADJUST STRCK
23AA E9 8153 R JHp NEXT
]
- LERVE
@5AD 85 0B 83H
B3E 4C 4541 36 0B TLERV!
s o DB TE? +8@H
@3B3 983Gt A W STMIS-S
@3BS @3B7 R LEAVE W $+2 sLIMIT (= INDEX
83B7 8B 46 29 #0v AX, [BP] ;BET INDEX
23BA 89 6 & nov 2(BP1,RX ;STORE IT AT LIMIT
83BD E9 81539 R JHp NEXT
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83Ca

83Ct

2303

a3ca

83CA

8301
8303

8307
@3DA
@3DB

a3nF
A3ER
@3t
@3E3

H o

asce R
8307 R
8B 45 @0
45

45

E9 2138 R

81
Dz
8309 R
@1FF R

1.9

TOR

FROKR

AR

ETYRE

8eH

|)|

FRI %H

LERVE-S

$+2 7 (R1) (= (81)

BX $BET STACK PARAMETER
Ep

Bp sMOVE RETURN STACK DDWN
(BP1,BX ;ADD TO RETURN STACK
NEXT

?RT

)1 +80H

TOR-5

$#2  3(51) (- (RY)

AX, [BP 3 BET RETURN STACK VALLE
Bp sDELETE FROM STACK

BP

APUSH

81k

'R +82H
FROMR-5
ID0+2



The IBM Personal Comouter WACRD fssembier 32-24-84 PaEE {-c@

FIG-FORTH FOR [BM-PC

Q3F4

a3ra

A2FR
@3FB

0408

8all
2412
8413
15

%E?ﬁ&”ﬁ

Hzagse
- ;‘3§E

&2

81

B

3F8 R
B4il &
-}

B

B3

E3 0158 R

1.2

IEQUL:

PRUS

l@?

BT H

RR-4

342

RX

AX,AX ;DO TEST
AX,t  ;TRLE

IEqUl  ;IT's @
Ax IFALSE
APUISH

A

L] a'

RRARE-" ]

IEGU-5

S+

AX

AX,AX  :5ET FLAGS
Ax, L sTRUE
ILESSE

AX sFALSE
ARUSH

81K

T at! +6@H

1LESS-5

§+¢ +{81) (= (81) + (S2)
Ak

BX

Ax, BX

APUSH
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FIGFORTH FOR IBM-PC

8418
8419
a41A
@418
841D
B41F

8421
0423

427

Bacr
8430
@432
8434
8435
2437

84a3A
@43

0441
8443
8445

Q447
8449
@44k
844D
Qa4

BYRLBEEER
"o

oS
32

E3 8157 R

8

4D 49 4E 55
b3

8418 R
8434 R

58

F7 D8

E3 8158 R

&

44 4D 43 4E TS
D3

aogy

BEE
orEg

e
=
—_
g
e

1.0

TOALK

DALUS

HINUS

DHINU

THW
82

]

DE
DE

0P
pap
pop
ADD
Jmp
MINUS
DE

Dk
popP
NEG
Jnp
DMINUS
DH

DE

DB

Du
POP
FOp
MV

SBB
Jnp

YL YHW
% 51

a2
L] D1

T4l 1.8@{
PLUS-4
$42

Ax

DX

BX

cx
DX, CX
AX, BX
DPUSH

"MINY'
157 +89H
DPLUS-5
$+C

ax

Ax
ARUSH

BEH
TDMINGY
TS 04
FINUS-8
$42

EX

Cx
AX, AX
DX, AX
DX, CX
AX, BX
DPUSH

pasE

S.W
52

-}

; Yhu
7 YLW
7 XHW
H

1 MOE 2'S
 HIGH WORD

1-24

EHW
51

COMPLEMENT
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FIE-FORTH FOR IEM-PC

8452
8433
Q436

459

&30
843D
845E

B46E
B46F
8472
8473
Q475
477
2478
479

947C

B4TF

155"
T

3%
=
—
[
(Y=}
==

88 g HE8eEsde
EE & = SE <
E-EY l_-:] = >

m
(V=]

818 R

1.0

DROP

Dupe

PAGE

DR
DB
0B

POP
PP
PUSH
JMp

DROP

0B
0B
0B
acp

Jnp

84k
Ve

Y 480K
DMING-S

DX

DPUSH

' DROY
107 4801
OvVER-7
$+2

ax

NEXT

L) Sm1
11 400
DROP-7
$+2

DX

ax
DpUSH

83H

Ty

TP +A0H
SWAp-7
$+¢

AX

RARUSH

1=2
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FIG-FORTH FOR IBM-PC

8489
248

8459
8452
8493

8495
84%

8499
8430
849K
845C
4%

241

afi4

54 4F 47 47 4C
s

84593 R

04B2 R

33

B

38 a7

E9 8139 R

81

ce

84R7 R
84BF R
B

&6 o7

ES @158 R

1.9

PSTOR

AT

-
=

2DUp

DB
DH
DB

FOP
FOp
PUSH

mp
¢

DB
DB
DB

pop
pOopP
ADD
Jrp

XOR
Jmp

DB
DE

raP
MOV
JHP

PAGE

84H

L} EBU!
TP +A0H
DUPE-D
§+2

AX

X

Dx

Ax
DPRUSH

B2H

141

n %H

Toup-7

$+2

BX ADDRESS

Ax ; INCREMENT

(BX3, AX
NEXT

Bed

'TOG6L!
TE' +B0H
PSTOR-S

$+2

AX :BIT PATTERN

BX +ADDR
(BX1,AL 3
NEXT

B1H

1@ +BH
TOBGL-9
$+2

RX

AX, [BX]
APUSH
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FIG-FORTH FOR [EM-PC 1.0

PRGE

H ca
LS 82 0B 82+
2405 43 )3 o
87 B DB TaY 80K
2408 2489 R W AT-2
Q4CA 8alC R Car oW $+2
04CC B POR BY
84D @A o7 L) AL, 3BX]
B4CF 2N Eé KB MM
8401 EZ QIS8 R Jup APUSH

1

: fou ]
2404 82 0B a4
@405 32 DB 2
405 C8 DB 187 +80H
24D7 L3 R i CAT-S
3409 @4DB R TAT W $+2
Q408 B pop BX :HODR
34DC 8B @7 MOV AX, [BX] ;moW
@4DE 4B 57 @2 v DX, 2[8X] sLSH
J4E] EJ Q157 R Jnp DPUSH

P
244 81 DB 81H
MES Al DB 117 488H
B4ED Q4D4 R D TAT-3
Q4E8 Q4EA R STORE  DW $+2
Q4ER B poP  BX sRODR
HE3 T8 poP ax ;1DATA
B4EC A9 @7 MOV [BX1,AX
MEE EI3 AU R JMp NEXT

: C!
daFl B2 : DE a2H
QF2 43 DB "
B4F3 Al DB T1T480H
B4F5 Q4E4 R D STORE-4
B4FE Q4FB R CETOR DM 42
Q4FB B pap BX :ADDR
WUF3 =8 pOp ax :DATR
4F4 88 @7 nav (BX1, AL
4FC E3 01T R e NEXT

: 2!
QaFF 82 DB a4
am 2 0B o
@8l Al DB T LgaH
#5082 @4F1 R O CSTOR-S
2004 2S06 R TSTOR DM $+2
@306 B POR BX :ADDR
2587 B8 pop Ax 1 HSH
9588 89 a7 oy [BX1,AX
esen 8 PP AX LW
350D 89 47 @2 L) 2rBx1, Ax

gsBE £ 4153 R MO NEYT

- ek Eiasy
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FIG-FORTH FOR IBM-PC (.0

Le

@51 a2 0B azH 1( SEG# IP — N )
@512 AC DB U
8513 (8 DB Y@ +B0H
@514 Q4FF R D TSTOR-5
@516 @518 R LAT DW $+¢
218 3B pOp BX sMEM LOC
@319 39 pap cx :SEG REG VAL
QSIR BC DA way DX, D5
@5IC BE D9 WV D5, Cx
eSIE 8B @7 wy AX, [BX1
9528 BE DA MoV DS, DX
@522 E9 @158 R- np APUSH

H

s L!
WS B DB BeH :{ N SEG# 1P — )
2526 4C DB 1ja
8327 Al DE VY +EQH
8328 @SIl R Dw LAT-5
®52R @5eC R LSTORE DM $42
@52 B POP BX
@2n 59 pop CX
@S2 BC DA HOoV DX, DS
€530 BE DI wov D5, CX
2532 58 pop AX
B33 89 @7 Wy (BX1, AX
8535 BEDA MOV bs, D1
@537 E9 @153 R Jno NEXT
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FIG-FURTH FOR IBM-PC  (.@

MeE
HUT  LINE *19@@

3 C DB CHH
B B 0B 3! +8QH
BEL B5A W LSTORE-S
BE 0552 R COLON D DOCOL
8540 98F2 R W
@S2 88AD R W SCSP
@544 B6EB R M CURR
@546 84ED R W AT
548 060D R W CONT
BS540 B4EB R M STORE
eSiC QIC! R W CREAT
@S4E 97T R D RERAC
350 @A R i PSCOD
w5 42 DOCOL: IN DX b
553 4D DEC  BP
@54 4D ML &P HAP) (- (API-2
89 76 @ WV [BP3,SI ;RL (- (RP)
%58 88 F2 My SLDX (IR = (W)
834 E9 8159 R M ONEXT
;
; i
g
0S5 C1 BB ecH
o 6B D 17 +BOH
0SF €53 R W COLON-
&6l #5352 R SEMI W DOCOL
@563 99IC R W ocse
565 @353 R W . Cowp
67 93A3 R W SEMIS
2563 @96C 2 W SMD6
¥6B #%9 A W LBRAC
D 83A3 R M SEMIS
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FIG-FORTH FOR IBM-PC (9

DAGE
CONSTANT
@36F 88 DR aH
@57@ 43 4F 4E 33 T4 4 DE ' CONSTRN!
4E
577 Da DB VT +38H
@578 935D R D SzMI-4
0S7A eT2 R CoN v DOCOL
957C ODCi R Dw CREAT
@S7E @3BC R Dw SKUDG
@SB3 @774 R v COrra
sz ¥ICAR D o500
584 42 DOCON:  INC DX PFA
@585 & DR LY BX, DX
Q587 8B @7 LY Ax, [BX1 :EET DATA
@589 E3 @I58 R Jnp APLISH
H VARIABLE
@58 83 DE B84
@58D S5 41 52 49 41 42 ] TWARIARL
4C

2594 S DB TE'+80H
9035 @SEF R i) CON-QBH
537 @S R VAR D DOCOL
8593 @57A R bW CON
9398 QLA R D PRCOD
E3D 42 DOVAR: INC DX $(DE) (- PFA

E R PsH DX
o9 E3 eSS R Jnp NEXT

: USER

USRS B4 DB BaH
@5A3 S5 53 45 DB TUSE!
gspe e DB YRY +8QH
@5A7 QSEC R i VAR-@EH
@SR @S2 R USER W DGCOL
@5AB QS7A R it CON
@5AD @3CA R W PCOD
95rF 42 DOUSE: INC DX 1PFR
Sk 8B DA ¥V BX, DX
@582 B8R IF MOV BL. [BX]
RSB4 ZA FF SUB BH, B5
@5B6 8F 3E Q126 R KOy Di,URF  ;USER VAR ADDRESS
QSER ED @ LEA % (BX+DI2 :ADD7 OF VARIAELE
RQSEC EF QIS R JHP APLSA
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FIG-FORTH FOR [BM-PC

@SEF
8F e
&F!

@308 R

E9 8158 R

F&E&H
95t
' K

1.0

IERD

THREE

PRGE

0B

D
X0R
Jnp

YBEESS

c/L

0B
0B
DB

FIRST

0B
0B
0B
|

81H

! HE0H
USER=7
$+2

Ax, AX
APUSH

81H
117 +80H
1ERG-6
$+2
Ax, ¢
APUSH

81H
1214804
NE~
%2

At 2
APUSH

81H
13! +8gH

$+2
At 3
APUSH

ONLY A SPAC
aeH

IE'I

L' +8eH
THREZ-4
D0CCN

o™

83H ;CHARACTERS/LINE
1 C YAl

LY +8eH

BS-3

DOCON

&4

'FIRS!
T +804
(Ll
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FIG-FORTH FOR IBM-PC 1.9

9689 @584 R FIRST DM DOCON
8608 37F8 D BF!

H

: LINIT
58D &5 ' DB 854
@60E  4C 49 4D 49 0B LINp
8612 D4 DB T 480K
%13 0681 R W FIRST-8
%15 @584 R LIMIT W DOCON
%617 4008 W EX

:

: B/BUF
%13 85 ' DB 85H  ;BYTES/BUFFER
861 42 ZF 42 55 DB "B/BY
®IE C6 DB TFY +53H
e61F 860D R W LINIT-8
8621 0584 R BBF W DOCON
%623 02® T KBELF

H

: B/SCR

H
8625 85 0B 854  ;BUFFERS/SCREEN
8625 42 2F 53 43 DB 1B/S0
%28 D2 DB TR +80H
#6258 9619 R W BEUF-8
862D @584 R BSCR DM DOCON
P6F 0002 o 4Q0H/KBBUF

-

: +ORIBIN
31 87 ' B B7H
0632 2B 4F 52 49 47 43 DB *+QRIBI
PE38 [E Jij:] YN 469
933 8625 R oW BSCR-8
@638 052 R PORIE W DOCIL
863D 9167 R W LIT
063 9100 R W ORIE
8641 Q4OF R Dk pLLS
0643 @3R3 R ™ SEMIS



The IEM Personal Comouter MACRO Assembler 32-24-84 ol =

FIG-FORTH FOR IBM-PC 1.8

8645

8647

8650
8631

655

éeal
@662
#6686
@667

2668

353
%74
8673

8679

3678
%7C
3659
68!

685

87
8683

87

ST 41 32 4 49 &€
o

@8l R

85AF R

283

&5
45 43 4E 43
266D R

#5AF R
geie

BER

- me

SZERD

RIERD

TIB

WIDTHE

e ae =

WARN

e

me ae =

gage
5a

DB 82K

DB g

1B 197 +88H
] PORIG-AH
ol DOUsE
D 6

RB

0B BeH

DB b

DB '@ +80H
D SIERC-S
oW DOUSE

D 8

TIE

i): 83

DB oy

DB B +80H
] RZERG-3
W DOUEE
DW 8AH
WIDTH

DB 8%H

)} Wit
0B TH! +80H
D T1B-5
oW DOUSE

] ACH
WARNING

UB 87

0B PWARNIN'
0B 167 +B3H
DW WIDNTHE-8
D DOUSE
P REH
FENCE

0B 8%H

DB TFENC?
0B YEY+B0H
DW WARN-OAH
D DOusE

D 1@H

op

DB B2H

DB o

DR "0 +0H

1-38
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FIG-FORTH FOR 1BM-PC

268A
268C
@68t

2690
8691

0638

863B
269D

8678 R
85AF R
a8z

)

56 4F 43 2D 4C 49
4E

»:}

8687 R

0SAF R

0314

42 4C

865 R
85hF R
eale

1.8

op

Du FENCE-8
DM DOUsSE

Dw 12H
VOC-LINK

Db 88H

DB 'YOC-LIN

TK! +80H
Dp-5
DaUsE
14H

!BL!

TK! +8@H
VOCL-9BH
DOUSE
16H

EEERSE B EEES
&

1-31
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FI16~FORTH FOR 1BM-PC

@eB2

)
@6BR

8603

esDA
Q608
eeDD

36E!
2
st
823
26E3

Q6EF
geFa
PEFs

TR

&

4F 4b 46 33 45

e

a7

43 4F 4E 54 43 38
D4

8605 R

hF R

g

53034 4L 3%
I}

IQB

e es aa

SCR

OFSET

CURR

PAGE

[=] =
BR®

% ¥E¥EERES a EPERER Y8 €:£2

824

|I!

'NT +80H
Bk

18H

1oy
T e
INN-5

IPH

834

1 SC1

TR +30H
arT-5
DouSE
1CH

'OFFEE?
'Y +80H
SCR-6

87H

TTT +80H
OFSET-9
DoUsE

87H

" CURREN"
1T +80H
CONT-8PH

'STAT?
157 4B

PRGE
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FIG-FORTH FOR IBM-PC

86FS
@cF7
86r3

@6FF
078
8782
8704

8706
a787
8703
e7en
a7eC
@7ee

o718
8711
8713
0714
2716
8718

871A
0718
271D
@71E
a72e
87e2

0724
8725
726
8727

723
@728

a720
o7z
2732
8731
8733
8735

PEL R
5 R
e

s E
=
&

1"

88
2

@cFB R
@sAF R
eaz

83
46 4C

8786
@5AF R

1.0

STATE

DAL

csep

AN

=

DB
DB
p]

FEERER 2 EEEEES §

%

CURR-2/H

24H

B4H
1RAS
TE! +60H
STATE-4
DOUSE
26H

834
1ppr

LY +88H
BASE-7
DOUSE
2BH

TELY

1D +80H
DRL-6
DiuSe

1 CS?

101 +80H
-6
DOUSE

-0
4 +80H
CSpp-5
DOUSE

o=n

634

1 HL!

1D +80H
RNUM-5
DOUSE
32H

END USER VARIABLES

-3
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FIE-FORTH FOR IEM-PC

a75!
a7

a7

a7T=A
975C

9764
976l
8763
a7e6
9768

@76C
&76E

o770
o771
are
774
8776
3778
e77Aa

877

8780

aggﬂﬁ

tHIF 4

0158 R

§§am%

A&
g

¥

48 43 32

3743 R
=2 R
968C R
34ED R
3AR3 R

41 40 5C 4F
8751 R

A68C R
B4%E R
@3R3 R

81

@768 R
2552 R
9758 R
84E8 R
8SDA R
a7eé R
A3A[3 R

1.9

Twap

-

Eg EEEZEPERES ;g

=1 3
& &

EE2REED

-

8@ £ PEEELLEER

PRBE

g2H

1yl

Y1 4804

$+2
ax

APUSH

824

1 ] El

LIS | .‘,&m
ONEP-3
$+2

Ax

AX,2

THER
TET +80H
TWOR-S

op
AT
SEMIS

8H
1 ml
T +00H
HERE-7

op

SeMIS

81H

T 14804
RLLOT-3
pacoL
HERE
STORE
ALLOY
SEMIS
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FIG-FORTH FOR IBM-PC 1.2

8781 43 DR T
2782 AC DB ', +BoH
@783 @778 R D COMMa—-4
9785 @32 R CCOMM D DOCOL
Q787 QT8 R 0] HERE
@789 @4F6 R W CSTOR
@786 ©3CE R D ONE
878D 9788 R Dd ALLOT
@78F @3R3 R Dl SEMIS
3
3
@791 81 DB 81H
8792 AD DB '-1 4800
@793 @788 R D CConm-5
@795 @797 R SUBB DW $+2
8737 SR pop DX ;81
8798 58 pop RX
8799 B 2 SUB AX, DX
8798 E2 @158 R JHP APUSH 51 =8 - S
H
@79 &1 DB 81H
@79 ED DB T=1 +43H
@78 @791 R DW SURB-4
Q7R 8352 R EDUAL W DOCOL
@784 @735 R W SUBB
97R6 O3EA R W IEQU
@7A8 @3R3 R W SENMIS
H
: (
a7r7 B! DB 81H
@7AB EC DE V(' +8QH
@7RC O7SE R D EGUAL—4
Q7RE O7EQ R LESS W $+c
@782 SA Fap DX H
@781 S8 ’ PP Ax ;52
@782 8B DA wov BX, DX
@784 33 D8 XOR BX,RX  ;TEST FOR EGUAL SIBNS
@786 78 @2 JS LES! :SIGNS ARE NOT THE SAME
Q788 2B (2 SUB AxX, DX
Q78R @B (8 LESi: OR AX,AX  ;TEST SIGN BIT
@7BC B8 o000 MoV AY, @ ;ASSUME FALSE
ATEF 79 @t JNS LES2 sNOT LESS THAN
Q7C! 49 ING AX sTRUE (1)
a7C2 E3 @158 R LES2: JMp APUSH
1
H ¢
¥
7Cs 82 0B 824
@706 S5 DB w
87C7 BC DB T {4804
@7C8 07RA R W LES5-4
@7CA 0352 R 0499 R ULESS DW DOCoL, ToUP
Q7CE @357 R @FD R ji b} XORR, ILESS
9702 @194 R D IBRAN
8704 000C DM OFFSET WESt-$ ;IF
@706 0468 R @3FD R W DROP, ZLESS
Q70" QI;A R ™ TER
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FIE-ORTH FOR [BM-PC

e7c
A7DE
a7se
OTE4

7=
a7
@78
=R
7L
=
arra

73
7S
aTFs
a3
aTFa
a7Fe
#7FC
977D
7Fe

st

eaa7

aaes

@81l
3812
1S
2815
2318
381A
ea1c
Q81E
2828

8184 R

dees

9795 R 85D R
A3 R

8i

ey s

8157 R

U &
4
2..
&

TTIER

GEEzEpESS®
ritb it ol

a8
AR B/AER

1.9

eSSt

GREAT

as cue

SPACE

opup

Doupt

-

ECXEFEEEBER EFEFESEE § P Y8EEFESS EEFEESR - EEEE
B B 2geEds g

E-2o-3b PREE 1-38

BRAN

OFFEET WLzsa-4

SUBB, 2L=5S jELEE
Senis 20IF

81H
Y 480
ULESS-§

SAp

SEMIS

] Rﬂi
YT E0H
GREAT-4

DX 81
BX 182
H 182

DPUSH

'lspm!
TET+B0H
ROT-6

BT
SEMIS

baH

T

|pl%
SPACE-4

DOCOL

DUPE

IERAN ; IF
OFFSET DDUP1-$
WPE  :ENDIF
SEMIS

TRANVERSE

-

' TRAVERS?

TET 4884
DoUp-7

OveER  ;EEBIN
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FIGFORTH FOR [BM-PC (.3

9335 O49F R bl PLUS
3837 9167 R 7T Dk LIT,7FH
Q83F @3 R o WER
883D @4CR A DW CAT
83F Q7RE R DW LESS
0841 9134 R’ DW IBRAN  :UNTIL
0333 Frro W OFFSET TRAVI-S
QBAS 0470 R D SWh?
47 468 R W DRGP
8843 WA3I R DW ScHis

]

: LATEST
3848 86 DB 86H
88AC 4L 41 54 45 53 DB TLATES?
0851 D4 0B TTT 4804
2852 982a R i o) TRAV-2EH
0854 @S2 R LATES W DOCoL
2356 96EB R D CURR
0858 948D R W AT
2858 &4BD R D AT
385C 93R3 R DW SEMIS

$ LFR
08%E 83 DB 834
WBF aC 46 DB 'R
assl Ct DB YA +834
3362 @84B R W LATES-S
2864 @I R LFR DW DOCOL
366 08167 R B4 W LIT,4
2864 O735 R D SUBB
986C @3R3 R i SEMIS

3 CFA

L]
886c 83 DB 83H
QEEF 43 46 B 'cR
871 Cl DB 'R +60H
0872 Q8L R D LFR-6
0874 aST:2 R CFR DW LocaL
8876 @CDA R D ™0
8878 Q735 R ] SUBB
9878 @3R3 R W SEMIS

: NFR
Q87C &3 DR 834
887D 4E 46 DB 'NF?
@7F Ci DB TAY +88H
3883 Q86E R W -6
o882 @S2 R NFR W DOCOL
0884 3167 R 9Q&S D LIT,S
2888 @735 R W SUBB
8887 @167 R FFFF DW LIT,oFFFFH
Q3E  @deF R W TRRY
@8%3 @3A3 R oM SEXIS

: PFR
8% 83 DB 834

8393 B 4 DB 'R
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FIE-FORTH FOR 1BM-AC

8835
8836
8838
aa9n
843
88%€
ash2
88R4

»

1.9

PFA

TEEELELER

01 4804
N

TRAV
LIT,S
PLUS
SEXIS

1-38
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FIG-FORTH FOR IBM-PC

8ahe 84
21 43 33

8881
8883
@8BS

g
S &

45 52 32 4F

EERER
ez

it

8Dz &5
8803
aap7
2808
@anA
88DC @EF7 R
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ULESS
LIT,7
GERR
SEMIS

1-57
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FI6-FORTH FOR IBM-PC

€91

Q3B

@eCF

a3

49 4E 54 45 52 =0
% 45
D4
ozb4 R
%2 R’
8DIB R
8134 R
ea1E
o7 A
848D R
Q7FE R
2134 8
0e8A
847a R
o774 R
8184 R
886
2874 R
3176 R
9EED R
8184 R
01C
8758 R
2203 R
a7ecC R
848D R
973C R
2154 R

e

!

HE

R
]

¥

ieas

1.8

INTER
INTEL

INTE3

INTES

INTE7
INTES

PARGE
WUT  LINE “250e
INTERPRET

05 3%

DB *INTERPRE’
DB T8

®  GSTAC-3

MW DocoL

W DFIND  ;EESIN
W IBRN :IF
W OFFSET INTE24
W STATE

M AT

M LESS

W IERWN IF
D OFFSET INTE3-
X CFA

W Coww

W BRAN  ELSE
W OFFSET INTEA-$
M  CFA

W EXEL ;2IF
XM OSTRAC

M BN GBS
M OFFSET INTES-$
W HERE

W NGB

W DAL

M AT

M ONEP

W IBRWN IF
M OFFSET INTES=$
W NI

MW BRN  ESE
M OFFSET INTET-$
M DROP

W LITER ENIF
W GSTRC :ENDIF
M BRAN  AGAIN
W OFFSET INTEL-$

1-58
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FIG-FORTH FOR IBM-PC 1.8

erzh

83

43 4D 4D 43 44 49

4] 54

s

@E91 R

esE2 R ImED
2854 R

0167 R 0048

8462 R

8343 R

PRGE

IMMEDIATE

DB 8H

0§ 'IMMEDIAT

DB YE'+8H

W INTER-8CH

M DOCOL

W LATES

W LIT,AeH

W TOSGL

M SEMIS

VOCABULARY

DB B

DB 'VOCABULAR'
Y1 480K
IMMED-CH

BUILD
LIT
BRBBIH

CURR
AT

HERE
VOQL
AT
CommR
VOCL
STORE

TWOR

STORE
SEMIS

FrPEPE Y PTEFYEEEFPEFEETES



The IBM Personal Ccaputer MALRO Rssembler 32-24-84 PREE -2

F16-FORTH FOR IBx-AC

o2
oF31

34
e35
38

eF4g

58
33
&3A
¥

oFee
54

46 4F 52 B

7 R
oALs R
oF24 R
81

18E9 R

B

A4 40 A6 49 4E 49
54 43 4F 4E
03

g2 R
852 R
260D R
84BD R
86EB R
8428 A
a3A3 R

3167 R 8029
ec27 R
@383 R

1.9

AE as mE me s mE

FORTH

DEFIN

PAGE
FORTH

THE "TASK-7" IS A COLD START VALLE ONLY.
IT IS CHANGED EACH TIME A DEFINITION IS
APPENDED 70 THE 'FORTH' VOCRBULARY.

B XH

DB 'FORD

DB TH 488

W VOCAB-3DH
™ DODE

W DOVIC

W eAlatd

W TRASK-7 ;COLD START VALLE ONLY
W@ + END OF VOCABULARY LIST
DEFINITIONS

DB 8BH

0B 'DEFINITION'
0B 1S +80H

W FORTH-B

W DoCoL

M CONT

W AT

™ CURR

M STORE

M SEMIS

(

BB CHH

08 (T +50H

B DEFIN-OSH
W DOCQL

W LT,

W WORDS

W SEMIS



The IBM Personal Comouter MACRO Assembler 62-24-B4

FIE~FORTH FOR IBM-PC

éFe7

@ra!
8Fa3
OFBS
oF87
era3
OFEE
@FeC
eFBE
oF9e

@F33
@F37
@Fa8
@F9A
@FIC
OF3E
#Fne
aFA2
BFRs
@FRG
oFR8
8FAg

oA
oFED
erac
ot

o g

&l
&

LI O

@B6E R

4] 42 4F 32
D4
@Fbb R
8352 R
373 R
@984 R
08D R
82ER R
1898 R
8Aft R
14

1.8

ouIT

QUITY

uIT2

ABORT

49 42 4D 2D 58 43
29 46 69 67 2D 46

BF 72 74 BB ¥
31 2 38
o34 R
@=aC R
2FBD ]

FEBEREEEYYETYETEPEFEEERE

=

RT

=R =]
<l ]

EERERTEETLEER

FFEER

PABE  1-61

|mz‘
1T +B0
PAREN-4
DocoL
IERD
BLK
STORE
LBRAC
RPSTO
CR
QUERY
INTER
STRTE
ar

IERy
RN IF
OFFSET QUITZ-s
PDOTE

2

TOK! ;ENDIF
BRAN  ;ABAIN
OFFSET QUITI-S

;BESIN

8H
IQBDR?
1T 480
iT-7
DOCOL
5P3TD
DECA
TAC
CR
DOTCRU
POOTE
2@
'IBM-AC Fig=Fortn '

3 IT DID TO & INCL THIS

F1BREL+3@H, ADOT, FIBREV+304
FORTH

DEFIN

It
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FIG-FORTH FOR [BN-RC

9FC3
76

(3

08
eFDB
oI
3=
&=
oFE7
&Es

&

oFeF
oFFL
3
&F7
]
oFFA

1281

1204
1987

1gea
i1
1@9E
1819
i81a
1216
(RiA
1L
i
1024
1826
(%8
{82R
{6eE

N

B 9FC3 2
EF 9133 R

o2 R

43

12 R

8126 R

BEIARGEERES
2R ESRBESR

3

:

g4

43 &F 4C

Cé

oFCB R
k2R

1289 R

%29 R

{23A R 348 1
0623 R

1240 R 94E8 R
120D &

3167 A N
2167 R 1all R
34E8 R

8167 &

a2 R

167 R 8125 R
248D R

2167 R 2026

.8

PRGT
wARM STRRT VECTOR COMES HERE

v SI.0FFSET wWRMY
Jnp NEXT

WARM

844
1LAR?
MY +50H
ABORT-4
pacoL
MTELF
RABORT

START VETTUR COMES HERE

SI,OFFSET Q01 ; (IP) (=
Ax,d

0S, A ;70 VECTOR ARER

BX, 98CH

AX, WY

[BY1, AX 2P TO WRM ON (CTRL-3RERK)
BX

BX
X3, S
AX,CS
DS, AX : SET DATA 555
SP,WORD PTR ORIG+IH  ;PARRM. STACK
S5, At + SET STACK SESWENT
5, AX : GET EXTRA S5

s DIR = INC
BP, kPP + RETURN STACX
NEXT

oo

344
] m-l

1D +88H
WARM-7
50COL
NTBUF
FIRST

USE. STORE
FIRST
PREV, STORE
DRIER
LIT,d

LIT, EPRINT
STORE

LT
ORIG+124
LIT, U

AT

UIT,6

EEEEFREEPEEERELERES B F YAQA33IILRELGISSI P EEEEESE f ¥



The IBM Personal Comouter WACRO Assempler @2-24-84 PRBE 163

FIG-FORTH FOR IBM-PC

1834
123
{Q3A
183C
1040
1842
1046
1048

040F R

8167 R @d18
acF7 R

9167 R @168C R§
048D R

0167 R oF3n R
04EB R

oF9 R

1.9

EFTETEEREE

PLUS
LIT, 10H
CMOVE

LIT, ORIG+BCH
AT

LIT, FORTH#
STORE

ABORT



The IBM Personal Computer MACRD Assemblier #2-24-34 BReE 104
FIG-FURTH FOR IBM-0C L2

PRaE

H =D

1
a4 34 )3} B4H
1848 3 2D & 0B 1C-) ¥
fdE C4 DB "D'4+8@H ; | WORD TO 2 WORDS
{daF  19Q3 R . ] CCLD=7
125] (253 R ST W $+2
53 A P0R DX 351
It 28 C2 SuB AX, AX
1956 9B D or DX, DX
1958 79 @1 NS STaDL  ;POS
58 A8 DEC Ax INES
1258 £9 9157 ] STODL: Imp DPUSH

-

L
I¥E & DB a2
9F 2B 0B e
i RD 0B R 1]
1961 1244 R ) SToD-7
1263 &2 R P D DocoL
065 DR Did 7LETSS
1867 9134 R W BRAN  IF
1989 304 DW OFFsET P15
1368 2 R D NINUS  ENDIF
b A3 R it Di SEMIS

1]

i =

1
! a3 ):] 83H
18978 &4 28 DB '
1872 AD 0B ' +30H
1973 18E ] Du -5
a7 ess2 R opm D DOCOL
1877 @3FD ] ] ILESS
1879 o1% R Did IERAN  ;IF
1978 4 Dw OFFSET DiMi—4
97D 443 R D MINU  ENDIF
1877 A3A3 R Dpm1 D SEMIS

L]

¥ RES

1
1981 &2 B 834
(082 4 a2 B 'AB!
{ 3 0B 15 +gH
1045 126F R .1} DPM—s
1887 &= 7 ABS! D D0COL
1989 2482 R D DUPE
198B 1863 R D e
168D @343 7 bl ScMiIS

‘ [RBS

%
88
£

1099 45 41 42 ' IABY
833 03 hi:] 1S 4EGH
i 1881 R ] ABSi-6
199 9532 R DRBS M DOCOL
1898 #af2 A D DUPE
098 TSR ] DM



The IBM Personal Comouter MACRO Assembler @2-24-84

F16-FORTH FOR IBM-PC

1030

199
109F
1eA1
iea2
1804
18A8
10AA
18AC
10RE
10E9
1082

10B4
1885
1087
1988
{@BA
18BE
1e€2
(2C4
tecs
10C8

9383 R

8490 R

1.9

MIN

MINI

max

MAX!

MIN

288

¥ EEEERERE

YEPEPPEEEESE

PRBE 163

SERIS

834

I“II

TN +80H
DABS-7
DOCOL, TDUP
GREAT

RN IF
OFFSET MINi-
SWAP  ENDIF
DROP

SEMIS

Im!

"X +88H

HIN-6

DOCOL, TDUP
LESS

IBRAN  :IF
OFFSET MAX1-$
SWAP  ENDIF
DROP

SEMIS



The IBM Zareonz! Computer WCRD Assembler 82=Za<Rh PAG=

FIG-FORTH FOR [EM=RC

10ES

18€7
1ee8
18R
1eeC
18EE
19F3
1oF2
18F4
1275
LeF8
19FA
19FC
18FE
Lieg
1192
Lig4
1186
{1e8
119A

1118
1113
11c
114D
11IF
1121
1123

S EERLBSB
2EENE

b4

&

558583

;ﬁ E% f% %é?ﬁ g% RER

g A p 30 g A oo A Do A0 a0 20 0o

al—-
=3

BaEESE

slads

CPRE
BERR",
£

B

e
i

ae me ms

Fi
g
EERESES

ne
0B
08

-n

O

YEEEEEETEY

]
.

L ]
=]

* EFEEYPYEEEPPYRELERER

EEFEYEEE

d

ae
Tar

41 80K
M5
20C0L, TOU
iC3R

——
]

aBs:
SWrR3
RESH
USTAR
FROMR
DPw
SEMIS

824
Tl
RVAR -l
MSTRR-3

TOR
TOR

RR
AESL

FRONR
XORR
SHAP
SHAR

SkAp
SEMIS

81K
el +EgH

Yeo
MSTAR
0RC3

2

1 f.':ﬂ’
"D +53H
STRR-4

STOD

=86
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FIG-FORTH FOR IBM-PC

1125 Q3SR
1127 lQEA X
1125 eans ]
u..vcuhm. WM
12X AF
(12D 1118 R
1185 #532 R
1131 11IF R
1133 8475 R
1135 @468 R
1137 @3R3 R
1139 83
{138 4D 4F
1130 C4
1130 1128 R
IIF @532 R
118l {1IF R
1143 9468 R
1145 @3R3 R
1147 &3
1148 2R 2F 4D 4F
114C Ca
114D 1133 R
114F 9352 R
1151 Q3CS R
1153 1&CF R
1155 W3S R
{157 10EA R
{153 @3R3 R
1138 &
U 2a
1150 AF
HE 1147 R
1169 @332 R
1162 114F R
114 TSR
1166 @868 R
1168 @3R3 R
tBA &5
L16E 4D &F 4D 4F
116F C4
{178 11ZB R
1172 832 R
1174 @3CS R
1176 L3I R
1178 Q3E3 R

1.8

00D

SSmOD

FEEPFEERSR —~ ¥&F@

é

= =
(=R

T PEEPEETEEESE é EERER

EEFFEEEES

;]
]
DB

2EEEL

FAOMR
*ELAS
SEMIS

L] ..‘.- .—-m&.vl._
SLwiD-7

SL»ID
SkA?
DROP
SEMIS

LT
_a-

1D +8H
SLASH-4

DROP
SEMIS

1 5/K0"
"D +80H
#0DD-6
TOR
MSTAR
FROMR

geXlIs

.nm-

'/'+88H
S5MaD-8
hEst'S
SSM0D
SWA7
DROP
SEXIS

"/
"D +8eH
SSLA-3

T0R
IERD

PREZ 167
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FIGFORTH FOR IBm-PC

1178
ur
Uk
1180
e
1184
1186

e31E R
8305 R
8475 R
LS R
@31E R
a30s R
@3R3 R

.0

ELSEREERE

USLAS
FROMR
SwAR
TOR
USLAS
FROMR
SemIs

PAGE



The IBM Personal Computer ®ACR0 Assemaier 02-24-84 PRGE
FIG-FORTH FOR IBM-iC 1.9

L1AF
1168
{1B4
{185
1187
1163

11ED
11BF

0o
o -

:C 49 4E 45

SHhBk
gag

%

— L=

- =3

HRQ
Do Ao D

2

&

2

gﬂé
—
—
(-~
o mm A

B44F R
8167 R 2049
@3R3 R

—
o
[=-]
O

a5

2E 4L 49 4E
]

1188 R

855e R

1191 R

@73 R

o5F R

83A3 R

a7

4D 45 33 53 41 a7
(]

LIAF R
e35e R
%77 R

@4ED R

819 R

ea{E '
@818 R

0194 R

W1a

2167 R 2084
@507 R

948D R

6l R

L1ZF R

@795 3

1187 R

ADS3I 47223128
1734 R

PLINE

DLINE

MESS

MESSI

PAEE

(LINS)

EPYPPPRPEEEBPEERRER

LN

—

g PEEZEEEERE

(===
oo o

FER P EFYPYERERERYFEYEY

L

1 ] 1 +E@_!
0§
BICCL
709
LIT, 64
EEUF
SS*D
“ROMR
BSCR
STAR
LS
BLOCK
pLLS
LIT, B4
SENIS

8z
LN

1 E? +w.£_
ALINE-S
DoCo:
HINE
DTRAL
TYPES
SEMIS

87
!!ESSQGY

TET i
DLINE-S

DOcoL

WARN

AT

IERAN  IF
OFFSET MEZS1-4
DDUP

TBRAN  3IF
OFFSET »ES52-$
LIT, 4

OF3ET

AT

SR

5LA5

SUBE

DLINE

32ACE  ;INDIF
BRAN  ELSE
FFEET MEES3-$
PD0TR

6

|HSB % ]

DT ENDIF

{59
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FIG-FORTH FOR IBM-PC 1.0

1IFC Q@3R3 R MESSI W SEMIS
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FIG-FORTH FOR IEM-PC

11FE
1iFF
281
o8
1204
1296
1207
1298
129A

123D
120
icle
t2t1
1213
1213
1216
1217
1218

{21B
121C
121D
121E
128
ieze

1224

=

38 43

{IFE R
1245 R

o8

ES 2139 R

IHQ&QE_‘@QEEG
gl': O o

62

@R

Al

1218 R
1225 R
A

B

EF

E9 8133 R

.2

PAGE

#UT  LINE "2

Be86/88 FGRT FETCH AND 5703

H e
; FETCH CHARACTER (BYTE) FR0X FORT
;
DB 83
0B lpC'l
18 16 GO
DN MESS-BAH
PTCAT DM $+2
PP DX ; FORT ADDR
IN AL DX ; BYTE INPUT
SUB  AH,AH
Jmp ARUSH
H
H BC!
+ STORE CHARACTER (BYTE) AT PORT
;
DB 834
DB pC
DB 1194604
™ PTCAT-5
PTCSTO Dw §42
Pap DX +PORT ADDR
P AX :DATA
i DX,AL j BYTZ OUTRJT
Jmp NEXT
: P
+ FETCH WORD FROM PORT
DB 824
DB pr
DB Tt +igd
™ PTCSTO-6
FTAT D $+c
P DX +PORT ADDR
IN AX, DX ;wORD INPUT
M0 ARUSH
i xc!
: STORE WORD AT PORT
' 0B a2
J "m
B LR
Dié STAT-5
PTSTO D $+2
20p DX +FORT ADDR
PP AX :DATA
WT  DX,AX  WORD QUTRUT
M NEXT



The IBM Personal Ccaouter MACRO Assembier 82-24-84 PREE  1-T2

FI6-FORTH FOR IBM-AC

123E
123F
1242
1243
1243
1247

1249
28R
1250
1251
1e53
1235

o3

1227 R
2330 R
J7Fe

W a2 a5

1234 R
@33D R
S7FR

87

AT AICF &L
C8

123E R

@584 R

edat

.8

BPS
MXDRY

1
.
1
.
1

PREV

EU -

SeL/BX

0B
0B
DB

512 ;BYTES PER SECTOR
2 : WAX # DRIVES

834 ADDR OF NEXT BUFR TO US2
1!
TE? +80H
PTSTO-S
DOVAR

844 :ADDR OF PREV USED BUFR
1PRE"

1Y 460

USE-S

DOVAR

BUFL

g +# ScCTORS/BLOCK
1 SECJ E_?

TK? +8@H

FREY-7

DOCON

KBBUF /BFS
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FIG-FORTH FOR IBN-PC 1.

1237
1256
123
123D
125F

1263
1264
1267

126R
126C
1278
1274
1278
127A
127t
1260
1284
1288

128A
1268
2%
1291
1233
1297
1298
12%
12A1

12A9
12RA

1286
1287
1289
128D
t2€1
12€5

1257 R
X R
@167 R @204
B40F R 8402 R
8615 R @7AZ R
2194 R
a6
8468 R @609 R
8482 R 1285 R
84BD R @795 R
83A3 R

86
35 50 44 4] 34

ap

45 4D 50 54 59 2D
42 35 46 46 43 32
D3

1264 R
@352 R 8683 R
8615 7 2453 R
@795 R @EDC R
8303 ®

2

NOBUF

. EE

PBUF

PEUF1

UPDAT

MTEUF

PRGE  1-73
paGE
#BUFF
DB 8H :NO, OF BUFFERS
DE "3ELEY
DB TR 804
D SPBLK-10
D DOCON, NBUF
+BLF
DB 844
DB T+RU
DB YEY 4804
D NOEUF-8
W DOCOL
) LIT,CO
W PLUS, DUPE
] LIMIT, EGUAL
D IERAN
Dw OFFSET PRUFI-$
D DROP, FIRST
D DUPE, PREV
DW AT, SUBE
D SEMIS
UPDATE
2] B&H
DB YUPDAT!
DE VEY +HQH
) PRUS-7
DW DOCOL, PREY
W AT,AT
D LIT, dageH
DM ORR
D PREV, AT
i) STORE, SEMIS
EMPTY-BUFFERS
DB 804
IE TEMPTY-RUFFER
DB 15T +504
b UPDAT-9
D DOCOL, FI%ST
D LINIT,IMER
DM SUBB, ERRSEE
DW GEXIS
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=1
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FIG~FORTH FOR 1BM-PC

1320
1321
1325
1326
1328
13
1338
1334
1338
133C

1342
1344
1346
134
134C
1348
135

1358
13X
1360
1364
1368
{36C
136
1378
1372
1376
1378
137C

85

42 4C 4F 43
cB

1207 R

8552 R 8eCF R
Q48D R d40F R
@3CS R 1245 R
84ED R 8482 R
84BD R Q3E3 R
@795 R

0482 R 04QF R
8134 R

ZEEESE
EE &

1.0

BLOCZ

BLOCL

PP Fr PP P EEE PP EP PP PP PEEEERER

PagE

8H

YELOC!

TR +694
RUFFE-S
DOCOL, OFSET
AT, PLUS
TOR, PREV

AT, DUPE

AT, AR

SUBB

DUPE, PLLS
1BRAN
OFFSET BLOC!1-S
PEUF, ZEQU
TBRAN
OFFSET BLOCS-$
DROP, RR
BUFFE, DUPE
RR, ONE

RSLNW

T, SUBB
DUPE, AT

RR, SUBE
DUPE, PLUS
=

IBRAN
OFFSET BLOCZ-$
DUPE, PREV
STORE
FROMR, DROP
TW0P, SEX1S



The IEM Personal Computer WACRD Assempler @2-24-34 FREE  1-To
FIG-FURTH FOR IEM=AC 1.2

Gz
1388 44 43 33 4B 23 37 wein 03 '0ISK WRITE Z390R ¢
%2 43 5545 @ a5
RRFL2D>HRD
RLY
(393 4 495348 29 2 ERR DB 'DI5H AEZAD ERFR ¢!
43 41 a4 P 45 22
S2AF 2200 R
24
1
13h6 SSeC PROC  NEAR
g { ADDR SETs — )
: THIS ROUTINE WILL SELECT THE HEAD & DRIVE
{3R6 5F pap it 1SAVE RETURN
13A7 S8 AP ) *SECTOR %
i D 3168 e AX,SZC_DSK :8 DRIVE?
13RB 72 @ JB Dd
13AD 2D o168 SUB AX, SEC_DSK
1368 EB 8 o DX,AX  ;LOAD LOGICAL SECTOR @
{382 Ba @l mov ALl ;SELECT DR B
B4 EBE R P g5eLl
{387 8B W DRé:  rOV DX,Ax  :DR A
1367 M@ v a8 SECTIRA
138 B BSeCi: FOP BX s TRANSFER ADDR
13EC B9 el L1 o sREAD | SECTUR
13BF &7 s DI :5ET THAT RETURN 28X
13 . RET
1201 SSEC  EMDP
1
3 RSEC
131 8 0B 84K
N R L4 ] 18887
1368 3 DB 10 +80H
136 1328 R - Dk BLOCK-8
13C8 13CR R REEC D™ $+2
13CA EB 346 R CAL  SseC
13D 3% Alsd cl 1PRESERVE INTERPRETEA POINTER
138 B PISH  BP JRETURN POINTER
13 0 & INT 2H
13 73 & N DOK NGO ERRORS
{203 4D 16 1393 R LEq DX, RERR !
1307 E8 17 9 P DERR
1
i WSED
13DR & B BaH
L3R 57 33 4% ;] THSE?
13 C3 hj:] 10 +30H
13F 1301 R D REEC-7
1L 13EI R el I $+2
13EI A 1388 R CALL S8
1386 B Acd S
1Y ) piSH 3R
388 O 28 INT ¢eH
Jis IR JNC K
13EC @D 16 (338 R ] DX, weRR
13F8 958 DERA:  PUSH Ax
13F1 B8 v 4,9 1STRING WRITE FNCN
{ ch a1 INT 2H
135 3B 0p AX ERROR CODE IN AX



“he IEM Personal Computer MACRO Assembler 82-24-84 PREE  1-T7

FIG-FORTH FOR IBM-PC

13F6
13F7
13F8
13F9

13FC
13FD
13FF
1500
1482
1494
1404
1480
1486
1410

9D
3D
X
E3 8139 R

R eF

07

13DA R

8352 R

0194 R o028
13C6 R

0184 R &2
13EL R

@3R3 R

1.0

1 WRITE ERROR MESSPGE HERE

DOK:

as cas tmE as

RSLW1

popF
POp
POR
Jp

FEEEEEY

+POP FLABS
Bp sRETURN STACK
s1 :INTERPRETER PNTR

NexT

SECTORE FLAG (=W, 1=R) — )
a3H

!ﬁ’(l

YWY +B0H

WSEC-7

DOCOL

1BRAN, OFFSET ROLW1-$
RSEC

BRAN, OFFSET RSLWE-$
WSEC

SENIS



The 1BM Personal Comouter WACRD Assembler 82-24-84 PeE 1-78
FIGFURTH FOR IEBM-PC  L.2

paes

H FLUSH
1412 &5 DB B3H
1413 4 FJ 3 DB TRLUS?
1417 (8 i<} THY +80H
1418 I3FC R D L6
14 82 R FLUSH W DOCOL
141C 125F R 73C R D NOELF, ONEP
1429 @5C3 R QEC R Dw IZR0, XD0
1424 @SCI R 1B R FLUSt W 1ERQ, BUFFE
1428 0468 R Dw DROP
1428 Q1AB R D XLOOP
142C FFF8 DW OFFEET FLLSI-S
142E @3R3 R W SEX1S

L

: LOAD
1430 B4 0B B4k
1431 4C 4F 41 DB "LOA
1434 CA 0B VDY +43H
1435 1412 R DW FLUSH-§
1437 @532 R @GRS A LOARD W DOCOL, BLK
1438 ©4BD R Q35 R D AT, TOR
143F OGRE R 848D R D4 INN, AT
1443 @3CS R @C3 A Dd TOR, ZERD
1447 OGRE R B4EE R D INN, STORE
1448 62D R 1118 R D BSCR, STAR
144F QGRS R B4E8 R M BLK,STORE 3K (- SCR + B/SCR
1453 @90 R Du INTER  ;INTERPRET FROs OTHER
1455 WDS R @eAE R SCREEN v FROMR, INN
1439 Qg6 R DW STORE
1455 0305 R 86AS R P FROMR, BLK
145F 4E8 7 oW STORS
1461 Q343 R DW SEMIS



The 1BM Personal Computer MACRD fssembler 02-24-84 PAGE

FI16-FORTH FOR IBM-PC

1463
1464
1466
1567
1469
1468
146D
146F
1474
1473
1473
1477
1479
1478
147D
147F
1481
1483

- EE D
€

%6RS R

1.9

RRROW

TEPEPTEETLFELEELEERESE | B

eC3H
1
LRI Y
LOAD~7

1EROD
INN
STORE
ESCR

AT
OVER
¥0DD
SuBH
BLK
PSTOR
SEMIS



The IEM Personal Computer MACRO Assembler 38-28-84 PAGE 1-4d

FIG-ORTH FOR IBM-AC

1483
1488
148R
1480
148
149

1493
143
14%8
14%A
1482
14ha

1547
1449
14RR
144D

BEENBE
BERES
A

&

14A9 R
8

EB 14ED R
E9 2159 R

.2

PAGE

QUERY KEYBOARD FUR KEY PRESSED

8 AE as CAE .ap ‘88 .as AU .ap mw

L

PQTER: CALL
arR
JI

L
PATERL: MOV
Jup

{ TRUE = CHAR READY, FALSZ = NO CHAR )
CRLLED FROM ™2TERMINAL®

s USE YKEY' TO BET KEY WALLE

CSTAT  ;TEST FUR KEY
AL AL ANY KEY?

PGTER! {NO

ALl 3TREE = CHAR FOUND
0 MKE 16 BITS
APUSH  ;SAVE STATUS

CONSOLE INPUT ROUTINE

1
?
.
L]
H
L)
L]
1
8

; WAITS FOR A KEYBOARD CHAR

+ CTRL-P WILL TOGSLE PRINTER EDHO FLAG

+ CALLED FROM 'KEY'

PKEY: CALL
Cup
N
10R
Jmp

BMEYL: MV
JHo

CI ;CONSOLE INPUT

AL ILE ;PRINTER TOGELE?
PHEY! MO
EPRINT, 1 :TOGBLE ECHD

PEY ;55T ANOTHER KEY
ML,@  MKE 16 BITS
APUSH  ;SAVE KEY WALLE

+ CONSOLE/PRINTER CHAR CUTAUT

: CRLLED FROM 'EXIT'

PEMIT W
pQp
CALL
JHp

S+

Ax 16ET CHAR
POUT  ;CHAR OUTRUT
NEXT



The IBM Personal Computer MACRD Yssembler d2-24-84 oeE 1-41
FIG-FORTH FOR IBM-PC 1.9

AGZ

1 CRLF 70 CONSOLZ/ RINTER

+ CALLED FRC® 'CR

.
L}

1430 BQ @D PCR:  “0v  ALACR
14BC EB 148D R CALL  ACUT  CARR LT
1485 B9 A ¥V ALLF
1487 EB 148D R CAL  pOUT
1480 €9 3159 R N ONXT
;
1
+ TRUE CONSOLE/PRINTER QUTPUT ROUTINE
]
148D PLUT  PROC  NEAR
148D EB 14DE R CALL (M0 ;CONSOLE OUT
1500 F5 8 1ACC R 01 R TEST  EPRINT,! . :PRINTER ZCHO?
1405 74 83 1T PUTL  OFF
1408 EB 14£9 R AL LD sLIST QUTPUT
14CB C3 POUTL: RET
14CC PUT  BNDP
+ PRINTER ECHD FLAG
i
; VALLE: @ = OFF, 1 = ON
140C o0 @0 EPRINT DB 2,9
+ GET KEYBOARD STATUS
L]
: RETURNS KEYBOARD STATUS
{ EXIT: REB AL = 0 IF ND KEY PRESSED
: RES AL = CHAR IF KEY PRESSED
14CE CSTAT PROC  NEAR
14E 52 MSH DX
I4CF  BR 0OFF MV DX, eFFH
14D2 58 6609 WY AX, 8680H
1405 D 21 INT 2
1407 5A P DX
14D8 3 TRTRT: RET
1403 CSTAT  £NDP
+ CONSOLE INOUT
!
 WAITS FOR KEY FROR KSYBCARD
1409 S RO NEMR
1409 B4 89 MY M, ; RERD CHAR FUNCTION
148 D 16 INT (BH
140 C3 RET

14DE I ENDP



The 1BM Personal Comouter MACRO Assembler &2-ga-84 PReE 182
FIG-FORTH FOR IBM-PC 1.8

MG

+ CONGOLE QUTRUT

i
s CUTPUTS CAAR IN REG AL TO CONSOLE

; EXIT: REB AL = CHAR

14DE G0 PRIC  NEMR

40E 52 MSH DX

14F 50 PSH AX  ;SAVE CHAR

1452 8A DO WV DAL SCHAR TO WRITE
4E2 B4 82 MV AH,2  CHAR OUT FUNCTION
1484 0D 2t INT 2 DS

1466 08 pap AX

1457 5 P DX

1468 (3 RET

143 0 BOP

LIST QuTRJT

L

1

1

s DUTRUTS CHAR IN REG AL 70
; LIST DEVICE (PRINTER)

H

EXIT: REG AL = CHAR

1463 L0 PROC  NEAR

1459 R MSH AX 1SAVE CHAR
1468 2 PUSH DX

1455 BA 009 WV DX, PRINTER_NO
14 B4 00 My M0 PRINT CHAR
1470 CD 17 INT TH

142 SR PR DX

14F3 5B 0P AX

14F4 C3 T

14F3 Lo ENDP
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FIG~FORTH FOR IBM-PC

14F5
14F6
14F7
14F9
14FB
14FD
14FF
1501
1583
1385
1597

15e9
150

1K,
4

1518
154
1514
1516
1518
151R
151C
151E
15e2
1524
1526
1528
1528
15
15eE
1532
1334
1536
1538
133A
153
153
1548
1542
1544
1546

888z R

EREEEREE

23 A D O o 0 oo X

G318

e13

1.@

TICK

FORG

PAGE

EFEPEEFELEER

FORGET

PP EPrF PP Er T EEY Y EPEEEREEEEERE

PRGE

LINE ~3582

eC1H
ATH
ARROW-6
nocoL
DFIND
IEQU

GERR
DROP
LITER
SEMIS

86

' FORGE?
YT +88H
TICK-4
DGCOL
CURR
AT
CONT

AT
SUEB
LiT, 184
GERRA
TICK
DupE
FENCE
AT

LESS
LIT, I
GERR
DUPE
NFR

0P
STORE
LFA

RT
CONT

AT
STORE
SEMIS

1-43



The IBM Personal Comouter BACRD Assempler 82-25-84 PRSE

FIG-FORTH FOR IBM-PC

1348
149
&

154D
L154F
1551
1553
1555
1357

1559
1S5A
15=
155
1361

1363
1387
1563

1368
136C
1570
1574
1373
L1575
1577

{578
157D
1577
1581
1583
1583

BEGIN

cma Ae e

ENDIFF

&

IN

PY¥PEPESES

g

IF

PEPYEYPEEYETLERES



The IBM Personal Computer MACRD Assembler 80-Z4-84 PAGE  1-85

FIG-FORTH FOR IBM-PC

1587
1588

158C
158E
159
15%2

1594
1533
153%
1597
1599
1598
159D
155F
1541

&

4

156
15R9

15RC
15RE
1582
1582
15B4
13B6
1588

1.9

L0arC

PRBE
THEN

FERETPEEE

QC4H
ITHE!

TN' +80H
ENDIFF-8

ENDIFF
SEMIS

eczH
e

0" +8aH
THEN-T
DOCOL
Comp
X0
HERE
THREE
SEMIS

AC4H
oo
P +6@H
DO-3
DOCL
THREE
@rAIR
Comp
XLOOP

SeMIS



The IBM Personal Comouter MACRD Rssesbler 32-24-84

FIG-FORTH FOR IBM-AC

{SBA
1SBB
13BF
12
13C4
1305
1508
13CA
13€C
1XE

)
1304
1305

4

1
-

1504
130C
{150
1E8
1582
13E4

X8
15E7
1SE9
{SEA
1ZEC
15EE
1F9

SRV
&
£
#

gpng®

91E® R

1SR R
32 R
1308
83A3 A

L0

pLOgP

e A8 .am

UNTIL

PRGE
+.00p

EEZETPEEEREER

2

L

TEEPEEEEEER

&

DB
08

2EELE

aH
1 bLm!

1 ] ﬂ| Hm
LOORC-7
THREE
QPAIR
conp
XPLOO

SeMIsS

TNTD?
LREY5
PLO0P-8
DacaL
BPAIR
IBRAN

SEMIS

!EN!
YD 83
UNTIL-8

INTIL

SENIS

PRGE



The IBM Personal Computer WACRO Asseambler 82-24-B4 PRGE  1-87
FIG-FORTH FOR IBM-PC 1.9

PhBE

3 AGAIN
1F2 CS DB oCH
1SF3 41 47 41 49 DH 'AGAT"
1%¥7 CE 0B TN +80H
15F8 15E6 R D ENDD-6
{5FA @52 R AGAIN DM DocoL
{SFC  @5CE R DM ONE
IFE @99 R ] GPAIR
1680 @353 R Du CoMp
1682 0184 R D BRAN
1684 154F R v BRCK
1686 03A3 R D SERIS

L]

A REPEAT
1688 Cb DB @CeH
1689 52 45 5@ 45 al DB 'REPER
160E D4 DR 'Y +88H
168F 15F2 R DW AGAIN-8
1611 052 R REPEA IHW DOCOL
1613 @3CS R D TOR
1615 Q3CS R D TOR
1617 ISFR R Dl RBAIN
1619 @3DS R DM FRONR
1618 @3D5 R D FROMR
161D @3DA R D TWd
16IF @799 R Du SuBE
162! 1573 R D IFF
1623 @3A3 R Di SEMIS

: IF

1
16¢5 2 DH OC2H
1626 49 DB i
1627 (b B TEY +80H
1628 1696 R DM REPEA-3
1p2A @352 R IFF Dd DOCOL
i6eC 0933 R Du Conp
1625 0194 R Du ZBRAN
1638 @738 R Dw HERE
1632 @3C3 R el IZR0
1634 @774 R Y COmMA
1636 @3DA R D TWl
1638 @3R3 R | SEMIS



The IEM Personal Computer MACRO Assemoler @2-24-84 PoBeE
FIG-FORTH FOR IBM=-PC 1.0

-

: ase
163A (4 0B C4H
{638 45 4C 53 0B TELS?
i & DB YEY+EQH
16¥F 16235 R D IFF=5
1641 @532 R ELSEE W DOCOL
i643 @3DA R D Twl
1645 @999 R b 2] aPaIR
{647 8953 R D CONp
1649 2184 R Dk BRAN
{64 QT8 R D MERE
1640 @SC3 R "] IER0
164F @774 R W COmma
1631 8475 R D SWAp
1 9S0A R D WO
1655 1573 R D ENDIFF
1657 @SDA R T TWd
{639 @3A3 R W Semis

H WHILE

1
1658 CS 0B oCH
1630 57 48 49 4C 0B TWHIL!
1660 CS hj:} TE! 480
1681 163A R D ELSEE-T7
{663 @332 R WHILE D DOCCL
1665 162 R ] IFF
1667 9748 R W THOP
{663 @3R3 R ]| SEMIS



The 1M Personal Comouter MACRD Assembler 82-24-B6  PAGE  1-89
FIG-FORTH FOR IBN-PC 1.0

PRGE

H SPACES

1
166B 86 DB 86
1660 53 50 41 43 45 DB ' SPACE!
1671 D3 DB 1S +82
1672 1658 R W WHILE-8
1674 @352 R SPACS DM pocoL
1676 @SC3 R W IERD
1678 10BA R v mAX
1677 @818 R DM DDup
167C 0194 R ] IBRAN
167 0QaC D OFFSET SPAX1-$
1680 L3 R DW IERD
1682 OIEC R Dk XD0 ;D0
1684 @809 R SPAxe  Dw SPACE
1686 @1A8 R D ILOOP  ;LOOP
1688 FFFC DH OFF5ET 59A12-%
168A @3A3 R SPAX! W SEMIS

1

i #

1
168C &2 DE feH
1680 3 DB T
168 A3 DB 1§ +80H
1668F 166B R DM SPACS-9
1691 @352 R BDIES DM DoCoL
1693 eCt4 R ] PAD
1695 @733 R W HD
1697 @4EB R DM STORE
1699 @3A3 R D SEMIS

s )
1698 &2 DE a2
1650 &3 DB 4
169 BE DB ') +80H
16% 168C R D BDIGS-S
i6hd @932 R EDIGS W DOCOL
16R2 @488 R Dl DROP
16f4 8468 R ] DROP
16h6 8733 R DM HD
16A6 @ABD R D AT
16A1 OC14 R DM FAD
16AC 0439 R DW OVER
16AE @795 R D SUBE
16B& @3R3 ¥ D GEMIS



The IBM Persona! Ccaputer MACRD Assemplier 92-2é-84 poRs

FIG-FORTH FOR IBM-RC

1832
J5B3
L8EE
{BB7
18BE
1EED

16Cs

16F3
1678
{6F7
16FB
L5FA
16FC
6
e
1782
{7034

1?‘3&
1724

t7eC
178D

1710
1712

it

DIBt

DIGS
DIGSI

0DaTR

TEEEPEEEER

-

$ PPRPEPEETEFEPERERTEEERB

PEYEYPEPEREECRES

=
i«

TEEBES

84k

'S16

TN 04
EDIGS=5

DocoL

ROT

ILESS

IBRAN  IF
OFFSET SIGNI-%
LIT, 20K

RILD  ;ENDIF
SEMIS

814
Ty aoH
SIBN-7

151480
DIE=4
DOCaL
DI 1BESIN
vEZ
VER
Ry !
pir]
IBRAN  3INTIL
OFFSST DISS!-$
=

!D.!
"R +40H
DIES-5



The IBM Personal Computer MACRD Assembler 82-24-84

FIG-FORTH FOR IBM-PC

1714
1716
1718
1714
171c
{TE
17e0
1722
1724
1726
1728
1728
172
1728

1730
1731
{732
1733
1735
1737
1739
1738
173D
173

lla

DOTR

FEPEFPYETYFERERFE

.
=0

DB
DB
DB

ELPERELEY

TOR
Ov=R

BDIGS
DIgS
SIGN
EDIES
FROMR
OVER
SUBB
SPACS
TYPES
SEMIS

10
TR +8QH
DDOTR-6
poccL
TOR
STCD
FROMR
DDOTR
SeMIS

PREE

1-91



The IBM Personal Coeputer MACRD Assembler 82-24-64 PAGE

FIG-FORTH FOR IBM-PC

1741
i742
1743
1744
1746
1748
174A
174C
174

1758
1758
172
1754
{75
1758
173A

17
173

1760
1762
1764
1766

1768
1763
L{76A
1768
176D
176F
1
1773

a1
1758 R
845D R

173 R
@3R3 R

BRanIr

g

3

1.9

ooar

YEPREER

FEFEERE ~ FEFEERS

-

(=]
28

TEEFES

e
T +AgH
DOTR-5

IEROD
DDOTR

SEXIS

81H
. +80H
0paT-5

STOD
vilg
SERIS

81H
V480K
0T-4

AT

Senis

"
',V 46
#ES-

IERD
ooar
SEMIS

-2



The IBM Personal Computer MACRD Assembler @2-24-B4
FIG-FORTH FOR IEM-PC

1775
1776
1778
1778
177

1783
1783
1787
1789
1788
178D
176F
1791
1793
1735
1797
179
1798
1730
1719
17A1
1783
1785
1787
17R3
{7RH
{7TAD
178
1781
1783
{783
1787

{78B
178D

{7BF
17C8
17ce
1763
17€s
17¢7

as

56 4C 49 53
D4

1768 R

EEEEEEREDARE

—
a8 R
D A x O A 0o DD D oo X o

i3

GRa
3

1775 R
17CT R
0D z7

PRGE
1.
PAGE
WUT  LINE ™42
! VLIST
DB 8cH
DB "WLIS
DB 1T +89H
DW UDaT-5
VLIST D DACcoL
DH LIT, 824
D T
W STORE
D CONT
D AT
D AT
WIS DM ouTT ;BEGIN
DM AT
bW CSLL
D BREAT
D IBRAN  IF
D OFFSET VLISE-$
D CR
D 1ERD
b T
D STORE  ;ENDIF
VLIS W DUPE
D 1DDatT
Dis SPACE
W SPACE
D PFR
D LFA
DW AT
D DUpE
D IEGQU
D GTERM
oW ORR
D IERAN  UNTIL
W (FFSET VLISI-S
D DROP
W SEMIS
]
H BYE
1
+ EXIT 70 PC-DOS
DB B3
DB Ty
OB TET 4024
D VLIST-B
BYE DM $+¢
INT

1-93

2TH ;18 HISTORY



The IEM Personal Comouter MACRO Assembler 82-24-34 BaGs
FIE~FORTH FOR IBM=PC

1.9

{7C9 &

i7CA 4 43 53

17C0 D4

{7C¢= ITBF R

1709 @552 R @384 R

17D4 @SR R 482 R

1708 @6C2 R 248 R

170C 8AR6 R

{7DE 96 33 43 32 20 23
)

(725 (TSh R

{757 017 R @@

ITEB @SC3 R QIEC R

I75F QZZA R BIFD R

17 8167 R 23

7F7 L7353 R 8383 R

1778 QIFD R @8C2 X

17FF o8ED R 1157 R

1603 @22 R

1635 1% R

1597 @224

J889 A3Es R

1838 Q1R3 R

180D FFE2

180F %EARBIAIR

{813 &%

tBla A3 4E &4 45

1818 08

1313 (7C3 &

1818 @S52 A

(810 @167 R o@dC

1821 928D R 92=A R

(825 @73C R wa7s

1823 @C R

{828 Q=R R 917D R

t82F Q167 R &3

1833 1735 R 2803 A

1837 LI R AUFD R

1338 11HT R oSO R

(BEF L R

(34:  @oge

JBE wE R

1385 2188 R

1RET TEI4

(88T E3A3 R

LISTC

LIST!

LIST?

INDEL

LIsT

SEFPEYERES

FYYPEPEETYRRETRET

&
u‘!

PRV PYCETEFYY2EEYEERRS

B4H

s

!TI %
BYE-5
DOCCL, DECA
CR, DUPE
SCR, STORE
POOTR
6,'5CR ¢ *

i)
LIT, 1oH
ZERQ, X0
CR, 100
LIT, 3

DOTR, SPACE
100, SCR
AT, DLINE
QTERY
TERAN
OFFSET LIST2-4
LEAVE

XLOOP

OFFSET LISTI-$
CR. SEMIS

o
!Im!
X +haH
LISTC-7
DOCCL
LIT,FF
EXIT, CA
ONEP, SwAP
XD0
CR. 10

T.3
DOTR, SPACE
ZERG. 100
DLINE. GTERN
ZBRAN
OFFEET INDEZ-$
LEAVE
XLOOP
OFFEET INDEL-$
=0

1-94

; ITERMINAL
sIF

:ENDIF
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FIG-FURTH FOR IBM-PC

{8859
188R
LBBD
1862
169
1852
1836
189A
8%
18R
188
16A8
18AC

2z 43 S0

i)

184E %

@35z R

@702 R Q48D R
G167 R s
8722 R 9sEB R
3167 R 222
C63E R @403 R
{748
e782
@3A3 R

Ivoan

d4Eh |

L.e

TRIAD

TRIAL

TRIA2

; PRINT

DOTCRU

PEFErEPE Y Y EYEFEFYTEFEY

.ChU

(o]

PAGE

o
TTRIAY
1D +BRH
INDEX-B
DICOL
LIT,FF
ENIT
LIT,3
SLASH
LIT, 3
STAR
LIT,3
OVER, PLUS
SwAP, X00
CR, 100
LISTC
GTERM
TERAN
OFFSET TRIAZ-$
LEAVE  LEAVE
X009 ENDIF
OFFSET TRIAL-S
CR

SEMIS

CPU TYPE {B288)

DB
DB
DR

PYEYEYESEY

B4H
'.Cp

' +80A
TRIAD-5
DOCOL
BASE, AT
LIT, 3
BASE, STORE
LIT, 224
PORIG, TAT
DOOT

BASE, STORE
SEMIS

1-95

+ TTERMINAL

iIF
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FIG-FORTH ~OR IBM-RC

18Rz
1883
8B4
1685
L8E8
188B
L18EC
{8BD
L6BE
{802
{8C4
1865
18Cs

= lor
1508
18CA
18CB
1800
4
18CF
1801

1803
{8Da
1805
{8D6
1807
B0

1GRe
-l -

1800
802
b
1ED

{&DF
1881
1822
L8E4
1BEB

8s

3D 8] 54 a3

cs

1889 R
18B6 A

£

HIPE I

el

:3 wnoon

UEERE
=MK

(-]
o ~4

b

o
ro

a7

-

g5

o3

&

1.8

PGz
COAMENT ™~

PRez =%

CODS LEVEL *MATCH" DEFINITIONS

STRCK PARAMETERS:

{ cursor:addr

This version of MATCH will handle string lemgths

byte:ieft sir:addr sir:len

flag new:cursor:offset

ug to 63335 oytes in lemoth.

b d

DB
0B
0B
- DM
¥artd &
ROV
poe
agp
pap
0P
PUSH
WAT!: LODSB
Cxp
NI
PUSH
PISH
PUSH

83K
THATE?
"H' +8@H
DOTCPU-7
$+2

DL, sl

Cx

BX

Dx

sl

Sl

AL, (312
T3
B

X

s1

1 MATCH

! SRVE 1P

:+ STRING COUNT
:STRING ADDR
;BYTES LEFT TU SEARCH
:CURSOR ADDR

;SAVE CORY

;BET FIRST BYTE

1 BATCH?

ND

1SAVE STRING ADDR
;& STRING COUNT
; & CURSOR RDDR

: TRY TO mATCH REMAINING CHARS IN STRING

miTe:  DEC
1
iz
Iz
N
LaDSE
P
J1

: NO ®ATCH YET
PP
0P

Cx
MATCHOK
Dx
NOMATCH
BX

A, (BX]
#ATE

)
Cx
BX
DX
RATL
¥ATS

= TRUE/FRLSE FLAG

AX, SI
34

AX, 81
SILDI
DRusH

:S7R. COUNT -1
1EXIT - MATCH FOUND
1BYTES LEFT -
:EXIT = NO BATCH
$NEXT STR CHAR ADDR
:6ET FIRST BYTZ
sATCH?

1YES, G217 MORE

;RESTORE POINTERS
:BYTE LEFT COUNT -
+STRART OVER
13XIT...ND MATCH

ADJUST STHCK

3R EXIT

;NEw CURSOR ADDR

:5ET STARTING ADDR
:COMPUTE CURSOR OFFSET
BET BACK UP

1 BYE..BYE

{ &NO 7ATCH)

)



The 1EM Personal Comouter MACRD Fssembler 02-24-G4 PRGE  1-97
FIG-FORTH FOR IBM-PC 1.0

PREE
H
ik [AST DICTIONARY WORD ##4+
: TASK
H
1823 84 Db B4H
‘82 54 41 33 DB 'TRS!
185D CB DB TKY 4804
(8EE  I8AE R W MATCH-8
(8F@ 2S=2 R TRSK W pocoL
(BF2 @3R3 R D SEMIS
= 1674 INITDP ERU  $ 15HOW END OF DICTIONARY
COMMENT *
The remsaining memory ( up to 'EM’ ) is
used for:
{. EXTENSION DICTIONARY
2. PARRMETER STACK
3. TERMINAL INPUT BUFFER
4, RETURN STACK
S. USER VARIABLE AREA
6. DISK BUFFERS
&
3FFF 0% EM-1 ;LAST MEMORY ADDR-1
3JFFF 02 DB 2 ;LAST LOCATION
4209 {sz6 ENDS

aged ORIG  ENDP



The IBM Personal Comouter BACRD Assembler 82-24-84 PREE  1-98
FIG-FORTH FOR IE=PC 1.0

PRGE
COMENT *

®ISC. NOTES AND SCATTERED THOUGHTS

- fll developement was done under DOS 2.9 using [BY's
Zacro Assembler ( MASA ). FORTH disks may be forwatted
using FORMAT in DOS.

- ¥hen in FORTH, (Cirl) P will echo all outout to the
orinter.

- Use the installation sanual. Descriotions for all FIB
words are piven. hose ERAOR messages you get in FOATH
correspond to the relative line nuabers in blocks
b ard S of the instaliation manual's model.

- Remenber that all the FORTH words in this version are
upoer caze letiers. Use (CAPS LOCK) whem in FORTH.

- Charging var:able 2¥ will aliox you to create a larger
dicticnary sgace. However [ sugpest you develoo and
DEEU0 with X set to 400@H. Settinp it to a larger value
will result in a larger FORTH.ZXE file, and you may
resc to run SXZ2BIN  Chap i@, DOS 2.3 ) to get encusoh
disk space. Once you are satisfied with what you have,
then by all means take that extra memory.

- feading the section on batch files may soeed un your
deve.cdement. See the examoie files that came with
tNE Macro Assembier.

- Zuxscrile io FORTH Dimensions. It 1s a valuabie source
3% systen anc assiication igeas. Talking witn fellow
TCATH oregrammers 1s sure to stir up sowe exciting 1geas.
Censiger joining a FIG chaoter. See the back of FURTH
Jlzensicns for more info.

= {(Cirl-Breaki will vector to WARM start ( Lapel WRM: )

»

20 ORIG



J3® Tzregrel Comzoser YACA0 Assemoler d2-24-34

=p oM
LT T - L2
BEsoants 57 Erouis
are

Les o o o ¢ & & & + a4 5 &+ & s »

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

-----------

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

e I T T T S T TR

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

Ty

Numper
L WORD
= WIRD
Number
Numcer
L WORD
L WORD
L #0RD
L NEAR
L WORD
L wORD
L WORD
L A0RD
L wIRD
L wORD
L W0RD
L wORD
Nuzber
L ®ORD
L WORD
L wORD
L WORD
L WORD
L WORD
L WORD
L WORD
L WORD
Number
L w0%0
L NEAR
L NERR
L WORD
Numper
Number
Number
L WORD
w30
WORD
WORD
WORD
»0RD
wORD
A0RD
PROC
N PROC
L NEAR
L WORD
L WORD
Numper
L WORD
. WORD

~—rragerogeT

=z - r

align

R

Value

1087
eaaD
ea2:
I5FA
8768

2138
1463
B4ED
=
a7ee

Q14E

3770
1220
t31e
1259
23Fa
17C3

9785
2874
140E

PRET

Symools-{

coubine "class

AUBLIC

Cses
sz

! msl

Length =d0ds
Length =2265



The 1Em Per<onal Computer mACR) Assemnier 82-23-34

SI6-F0%TE SOR I3e-fC (L@

e R

0 e e
faza,

CERT, e s e e e .
IR Ce e e e e e
gs=e ., .. ce e e e e
3
N [ e
R L.l e e e e
RS, ... ... c e e e e e

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

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

L WORD
L WORD
L wdAD
- w022
L «ORD
L. 03D
L wORD
L #0%D
L 0D
N PREC
L WORD
L %00

L WORD
L WORD
L WwIRD
L WORD
= »0RD
L wird
L NEAR

PRET

Gss5
(Ber]

sz
i
555
P
£
P,
525

e

£Se3
Csgs
Cszh

C5E3

BERERERBEE

3
it

)
n
1
’

ik

I

i

K

REREREE

4
H

HERERE

1
bl

-

HERY

Symbois-2

Length =000B



“ne 1EM Personal Comouter MAC30 Assempier 82-24-84 POEE  Sympols=3
S1E-F0ATH FOR IBs-C 1.8

DTS, : v % am & v ot s 4@ % L WORD @A35  CSEG
R0 o olal w5 @ o s L WORD @A%9  CSES
o L A L &ORD 3AT73 C526
D sn i dome i v @& » 4 L WORD 482 (EE5
SISl o om0 wae e w e L ONERR 2 £ss6
;o N PR P O R L WORD lemd (325
S N A L owdAD  lb4i 520
3, L Sumper 43¢

EMTT [d = Dol w20 [ 62 (ot ot 10| ren | d w1 | L Wi3D @230 3%

2, I L wORD @285  (S2
BACLY, 6 v s n v wwm s w8 @ L NEAR @%@  (S=5
ENELES wlis |5 5de (i 1 of Bl far e L NEAR @24l

LlSL v s h v e L WORD 428 (SEB
T e L WORD 1414  CBE5
FORE & v o s s v o o v 0 s 0 4 4 L wORD 1512 CSE6

FAOMR. o v o ni L WORD &30S  (CSE6
BREAS. o vo [ fus] e s duf #] o |iot bo| e | L WORD @7EA  CSES
BEECLe i s w6 m o @ @ @ L NEAR 13BB  CSE5
o L D P e L WORD @738  CSEs
.3 (R e N e B R e P P S A L WORD @95E {526
T s e e e W e L WORD @733  CBES
- Ly O P A G I R 0 L WORD @B~C  (S25
0% c 6 o swwme @6 5 5 o L WORD DBA  (SES
B0 6 o oo e e s w s e L WORD @iFD Cez5
L1 == A N L L wORD 152R CEES

IED; © s v mae s voma 8 wa L WORD @EER  (3E5
EMIEL, o e o e s e |y L »ORD 1B23  CSES
INDEZ. . . 255 6 5w i | @ L WORD 1845  (SZ5

i1 115 S A O N A A P S B L WORD 1{B1B  CSES
INIED 5 s sw o 6 w w5 w0 Number 18F4 C5s5
INITRD o) | o] i o co- o o |to pm, 3 om Number 3758
INITSd 5 5 5 56 o w P d W Numper 3710
1] P S N P . L WORD @ePE  CSES
TNTEL, Ll oo il oo ol cb| o st g 0w L wWORD @E9F  (SES



e lLm Fersonal Comouter 2RC30 Assembier 9¢-24-54
FIC-FONH FOR 1B L

...........

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

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

-----------

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

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

-----------

13
17z

1259
o2

153
d15C
aae
L&F
180
2103
31CA
ACE
2102

PR

'l

RERERE

i

L3

] IR
1
U

il

Hh HEREE

A
!

H

i

Fi

ARREEREE

BERERERE

i
H

HEHERY

]
n
i

i

B

i

i

ik

Symools-e

Length =0edC



The &M Gergonal Computer MACHD Assembier d2-24-84 BRSE  Symoois=S
F16=r0R7TH FOR IBM-5C 1.9

L WORD @BBE6  CSEG
L #~ORD @BB8  CS55
L WORD QEB4  (5Z5
L woAD 9BEC CEs5
L WORD 2T CS25
L WORD WCE! Cses
L wORD @087  CSzb
L ACRD @Dty Cs55
- #0RD @elF  C3z6

LWGRD @SCE CSES
LWRD 973 (S5
FPROC 018 [SE6  Length =FRR
L WORD 0348 (S35

L WORD 9eBS (S
L WORD 9453  CBzb
L KORD 9oD47  CSEB
L WORD @Ci14  CSEb
L WORD oFSC  Cses
L WORD 1268  CSE6
L “ORD 1268  CSEB
L NzAR 1aBR  CSZo
L WORD @ARe  CSEb
L wORD 1aA7  CSz5
L WORD o838  Csz5
L NEAR @242  [SEB

oe . o L NEAY @24 [SES
BFINS: ¢ v s v nawwa o . L NEAR 92B6  (SEh
BEINE, i s s s w s 4w L NEAR @26F  (CSES
D v v v v e h e e e e s L WORD @23R C3z6
EY . oo s owww oo L NEAR 1493  CSES
PREYY: & o 0 s w w0 @ » . s L NSAR  14R2 526
PLINE. . & v o v v e e e e L WORD 1191  CS&6
Ll 1, R T L Y L WORD i2C2  (SE6
2 L WORD @48F  CSES
M vvsvas s ania avns i L WORD @63  (SEB
BMl, o v o m o wm e e L WORD 186D  CSES
ONUMLL . . . . . 5 e te B . L WORD @C7A  CSEg
PSS & v s w s a wa s o mu L WORD @CBe  CSES
NS, v s w5 L WORD eCE@  CSES
ONUME, s e e e e e e L WORD @C78  CSE6
MG, o5 vaswmsws s L WORD @63F  CSE6
L N PROC 14BD C585  Length =009F
PRITY:. o 6 e 6 0% 8% 6 mom & L NEAR 14CB  (CSE6
DOTER: ¢ s w6 « a ww e 4 @6 L NEAR 1485  CSE3
WIERL v v v v s e e e s - L NEAR 1488  CSZh
PREW . o o w . & o5 m i o @ 5 L WORD 1245 CSEs
WINTERND 4 v o v v ww s e Nusber 2020

OSPOD, L 2 m o s 55 & & om o L WORD @sCA CSES
O5TO0R: i ww s o s 558 B 8 L WORD @®e3E  CSEG
1 <] S L HORD (228 (556
OIAY: o5 o s wwam s @ 6 & L WORD iZ@s  (SE5
ST o v sy = w e oW L WORD 1213 CEEs
TS S r R LT L WORD 123C  CSE5
GLOMP. & 4 ¢ 4 o ¢ o ¢ 0 ¢ 0 4 » L wORD Q8DA Csel
P T L WORD ¢391C 856
BEAR & v v s amwmin 8 w5 5 - WORD 809 Cszo
GEARL. & o v e e e e e e e L WORD @aCE  (SE6
R e v wamE mmw s L WORD @&D@  CSEs
3 £ L WORD &dFz  (sg5
ROAD. v ¢ 2 a0 o & . oW e L WORD @339  CSES



“he 114 Pereomai Cououter mACH) Assemoier di-éa-34 A Symvois-d
SIG-OATH FOR TEM-AC 1.9

5
&
B
i

L »ORD 3229

L}
1
[
L]

i

L0 GESE S35
L WORD 1768 (555
P
L WORD W77 (SES
L WIRD #EE (533
L WORD 9377 CSES
LwiRD 18i: (S35
LEITE 1333 (S35
L WORD w7Es  CSS3

L WORD a7F8
L wORD 9385
L WORD @128
L W0RD @332
L WORD @33
L WORD 13C8

L WORD ia@E
L WORD 1419
Number ¢

L wORD @633
L WORD @eC2
w WORD 1453
L wIRD @&RD
Numper @1G8
L WORD 2%&!

BERHERERE

4
H

bk

:
:
BREREAE §

'_
&
=
£
3
1

5
g
RERE

- T L WORD Q366
LT L WORD 16&A
L L WORD
SPBA o s v i n e L WORD 1233
L = B L »ORD @373
L A e N PROC 1386
SBA. . i r i e L WORD 1169
S oo s s e L WORD 11sF
BR e va v i s v v au v e L WORD (i1
SATEe v o v o 0 0 s 0 v 0 v u L w7
1 T L NEAR 1408

2
i

Length =281B

iR

ik

S e w v oo L WORD 185f  C&z3
S0 e ey s e e ey L NEAR 12B S25
STORE. &+ v v v v v i L #0RD @9aE8  CS2B

e e B E L WORD @7%%

b

P LW0RD ®a7o C=sE
T Cwodd 9 SIS
B v w e s umM B AW S %P A . wJRD i8F8 =3

e s s v a s e s i e e . wORD 24D9
MR G s s s mmumm e v o L &ORD 2439
TEN . v s e v s v s v n oo L WORD 138E
THRES: v w w v e W s 0w wwr s L WORD &SEs
L L WORD 3D
VIR 4 600 6 o w0 ame ows L WORD 14F%

HEHEHE



THe 1BM Personal Ccanuter
FIG-rURTH FOR [BA-:C 1.0

L s e vaman

L) 55 S

Y i

..o e e
-y

T=Ad L L R )
s

L .

' . e
T

T, ¢ v maa =
{1 P I B

UonaT,

L;sa LI I I L R D R D
-
USER v o o o 0 0o v 0 0 u s
WSLAS. v v s 0 0 0o 0 v 0 s
USRVER & v o v o 0 0 0 4 s
USTAR, « v o o 0 0 o o ¢ o
.
WIBL . sanam e nus
VLISZ, o v v v v e
VLIST, o v e v 0 0 w0 0 s
VOCAB. + v o v s v 6 o o s
VOB o v v s v e v a e e
WARM & 0 o 0 v i e e e e e
AN © v o a v ee o na
BERR &« s s v vw 0 s
[
WIDTHE . . . o 0w o w v W
WORDLs & v o v 0 v 0w v
WORD2, . o v v o e v o
WORDS. o o o o ¢ 0 0w 4
L

.
WSEC . .

(T 1 A

LR, ..o e e
W . s s s o v o vt

.
.
r

RACR] Assemsler de-Za-84

i ¥ L NERR
L NEMR
. L NERR
G L hEAR

noRD

e L hORD

« WORD

W L wORD
e = worD
oo L wORD
“ o L WORD
T L WORD
c o L wORD
o % s L WORD
. = L wORD
& d L wORD
o @ B L wORD
“u e L WORD
¥ & § L WORD
x i« L WORD
e L WORD
i L wORD
. & 3 L WORD
R L WORD
% @ & L WORD
N o Numper
6 d @ L WORD
R L WORD
. L WORD
W Number
T L wORD
e L WORD
‘& @ L WORD

s i L WORD
v L WORD
‘e L WORD
0. L WORD
RPN L WORD
.o L BYTE
o v L WORD
P L WORD
P L WORD
o L WORD

o L NEAR
PR L ®ORD
i @ L WORD
s u L wWORD
2 1 .3 L NEAR
W 5 ¥ L WORD

P L wORD
i i L WORD
.. L wORD
e L wORD
@& s L NEAR

e e L WORD

L WORD
L NEAR

8126
1233

1238

W31E

8337
178D
17a1
ore4
65H

77
1360

86c9

8C3IF
27
&FC3
&3
13l
WIEC
31AD
Q1A8
a3s7
AE

9154
d3zA
@5F5
@503
83FD

PREZ

CSzb
-
526
(s
(56
Cs35
0526
Cszs
Cazh
sz
0sth

st
Cses
Cseb
cses
Cszh
Cszs
Csz6
o
CSeb
Coed
Csz6
csEs
CSEb

Cses
(SEB
Cseb

CsEb
Cse5
CSeb
CsEh
CSEB

Cszh
CSes
sz
Cezs
Cazh
Cses
Cseb
Cses
Cszb
CeEd
Cseb
Cses
csz6
Cees
ss5
ez
ses5

reTr

(o]
——

Lazb
Lses

Cszs
Cseo

Symbols-7
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