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................................................ 
I 

8 

I 

I 

F I G R E L  
F I G R E V  
U S R V E R  
I 

I 

t 

ABL 
ACR 
ADOT 
BELL 
BSIN 
B S O U T  
DLE 
LF 
FF 

I 

I 

EM 
N S C R  
KBSUF 
us 
RTS 

CO 
NBUF 
BUF 1 
INITR0 
INITSa 

R E L E A S E  & V E R S I O N  NUMSERS 

EQU 
EQU 
EiZU 

; FIG RELEASE # 
; FIG R E V I S I J N  #? 
; USER V E R S I O K  # 

A S C I I  CHARACTERS U S E D  

; SPACE 
; C A R R I A G E  RETURN 
; P E R I 9 C  
; ( - G I  
; INPUT D E L E T E  CHAR 
; OUTPUT BACKSPACE (-H) 
: ( - - D l  
; L I N E  F E E D  
; FORM F E E D  (-L) 

4 B 0 B H  ; END OF MEMORY + 1 
1 ; N O .  1 3 2 4  B Y T E  S C R E E N S  
1 2 8  ; DATA BYTES PER D I S K  3LF 
4QH ; U S E R  V A R I A B L E S  S P A C E  
0 A d H  ; RETUgN STK & T5-XM a L F ? .  

K B B C F t 4  ; D I S K  3 U F F E R  + 4  Y Y T S S  
N S C R * l Z 2 4 / K S B U F  ; N3. OF 3 L F F E X S  
EM-CO*NBUF ; F I Z S T  D I S K  BUF 
B U F  1-LS ; ( 3 3 )  
I N I T R 3 - i l T S  ; ( S O )  
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O R I G  DB 
JMP 
NOP 
J M P  

9 0 8  
C L D  

WRM 

; ' N O P '  I N S T R U C T I O N  
; V E C T O R  T O  COLD S T A R T  

: V E C T O R  T O  WARM S T A R T  

F I G R E L  ; F I G  R E L E A S E  # 
F I G R E V  ; F I G  R E V I S I O N  # 
U S R V E R  ; U S E R  V E R S I O N  # 
OEH ; V E R S I O N  A T T R I B U T E S  
T A S K - 7  ; T O P  WORD I N  F O R T E  VOC 
B S I N  ; B K S P A C E  CHARACTER 
I N I T R 0  ; I N I T  ( U P )  

; < < < < < <  F O L L O W I N G  U S E D  BY " C O L D "  KORD > > > > > > >  
I 

; MUST B E  I N  SAME ORDER A S  U S E R  V A R I A B L E S  
I 

DW I N I T S 0  ; I N I T  ( S 0 )  
DW I N I T R B  ; I N I T  ( R O )  
DW I N I T S 0  ; I N I T  ( T I B )  
DW 3 2 ; I N I T  ( W I D T H )  
DW 0 ; I N I T  ( N A R N I N G )  
DW I N I T D P  ; I N I T  ( F E N C E )  
DW I N I T D P  ; I N I T  ( D P )  
DW F O R T H + 6  ; I N I T  ( V O C - L I N K )  

I 

; < < < < < <  END DATA U S E D  BY " C O L D "  WORD > > > > >  

; T H E  F O L L O W I N G  I S  T H E  C P U ' S  NAME ( P R I N T E D  D U R I N G  
; " C O L D "  S T A R T ) .  
I 

; T H E  NAME I S  32  B I T S  I N  B A S E  32 .  
I 

DW 5 H ,  0B326H ; " 8 0 8 6 "  

I N I T R 0  ; U S E R  AREA P O I N T E R  
I N I T R 0  ; RETURN S T A C K  P O I N T E R  
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E J E C T  

.----------------------------------------------- 
I 

; FORTH R E G I S T E R S  
I 

; FORTH 8 0 8 6  FORTH P R E S E R V A T I O N  R U L E S  . ----- ---- ........................ 
I 

; I P  I N T E R P R E T E R  P O I N T E R .  
I YUST B E  P R E S E R V E D  
I A C R O S S  FORTH WORDS. 
I 

W WORKING R E G I S T E R .  
I J U M P  T O  ' D P U S H '  W I L L  
I P U S H  CONTENTS ONTO T E E  
r P A M M E T E R  STACK B E F O R E  
I E X E C U T I N G  ' A P U S H ' .  
I 

; SF PARAMETER STACK P O I N T E R .  
I MUST BE P R E S E R V E D  
I ACROSS FORTH WORDS. 
I 

; RP RETURN STACK.  
1 MUST BE P R E S E R V E D  
I ACROSS F O R T E  WORDS. 
I 

I GENERAL R E G I S T E R .  
8 J U M P  TO ' A P U S H '  W I L L  P U S H  
I CONTENTS ONTO TYE P A M M E T E R  
I STACK BEFORE E X E C U T I N G  ' N E X T '  . 
I 

r GENERAL ?URPOSE R E G I S T E R .  
I 

I GENERAL P U R P O S E  R E G I S T E R .  
I 

I GENERAL P U R P O S E  R E G I S T E R .  
I 

r SEGMENT R E G I S T E R .  MUST BE 
I P R E S E R V E D  ACROSS FORTH WORDS. 
I 

I8 I1 IS  
I DS 
I 

I1 I I, 
I SS 
I 

t ES TEMPORARY SEGMENT R E G I S T E R  
I ONLY USED BY A FEW WORDS. 
I ..........................-.-............... 
1 1 1 1 1 1 1 1 1 1 1 / 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l ) 1 1 1 1  
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I 

; COMMENT CONVENTIONS:  

I - = MEANS 
; <- MEANS 
I 

; NAME - - 
; (NAME) = 
; ( ( N A M E ) )  = 
I 

; CFA = 
; L F A  = 
; NFA = 
; P F A  = 
I 

; S 1  - - 
; s 2  - - 
; R 1  - - 
; R 2  - - 

" I S  EQUAL TO" 
ASSIGNMENT 

ADDRESS O F  NAME 
CONTENTS AT NAME 
I N D I R E C T  CONTENTS 

ADDRESS O F  CODE F I E L D  
ADDRESS O F  L I N K  F I E L D  
ADDR O F  NAME F I E L D  
ADDR OF PARAMETER F I E L D  

PARAMETER STACK: 1 S T  WORD 
PARAMETER STACK: 2ND WORD 
RETURN STACK: 1 S T  WORD 
RETURN STACK: 2ND WORD 

I 

; (ABOVE STACK P O S I T I O N S  V A L I D  BEFORE 
; AND A F T E R  EXECUTION OF AiXY WORD, NCIT 
; D U R I N G . )  
I 

; L S B  = 
; MSB = 
; LB - - 
; Hi3 - - 
; LW - - 
; HW - - 

L E A S T  S I G N I F I C A N T  B I T  
MOST S I G N I F I C A N T  B I T  
LOW BYTE 
H I G H  BYTE 
LOW WORD 
H I G H  WORD 
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E J E C T  
i 
;""-'---"---'-'-------------------"'-------- 

I DEBUG S U P P O R T  
I 

; T H I S  R O U T I N E  WILL ALLOW Y3U TO S T E P  THRU FORTH 
; PROGRAYS EVERY T I M E  ' N E X T '  I S  EXECUTED. 
I 

; I N  ORDER T O  USE THE S T E P  FEATURE,  YOU MUST DO 
; THE FOLLOWING: 
I 

1 1. PATCH THE I N S T R U C T I O X  I N  ' N E X T '  
t W I T H  A J U M P  T O  ' T N E X T ' .  
I 

I 2 .  PATCH YOUR B R E A K P O I N T  R O U T I N E  AT 
P 'BREAK' ( U S I N G  ' D D T 8 6 '  I N  C P / M ) .  
I 

I 3 .  SET VARIABLES,  ' B I P '  & ' B I P E '  T O  THE 
I A D D R E S S E S  YOU2 WAST TO S T E P  THROUGH. 
I 

I 

; THE CONTENTS OF THE TWO VARIAaLES ' B I P S '  AND 
; ' B I P E '  ARE I N T E R P R Z T E C  AS FOLLOwS: 
I 

; B I P  B I P E  DEBUG-CONDITION . ............................... 
I 

0 X 3FF 
; -1 X TXACE A L L  ' N E X T '  C A L L S .  
; A D D R l  0 T R A C E  ' A D D R 1 '  CNLY. 
; A D D R l  ADDR2 T R A C S  'ACD2.1' T O  'ACCP.1 ' .  
I 

; NOTE:  THE ABOVE ADDRESSES C A N ' T  P O i N T  
1 T O  A 'CODE F I E L D  A 3 D R E S S  ' . 
1 ' X '  = D O N ' T  CARE V A L 3 E .  
I - ................................ 

; B R E A K P O I N T  S T A R T  ADDR 
; B R E A K P O I N T  END ADDR 
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E J E C T  

* * i t * * * * * * * * * * *  

. * ' T N E X T  ' * 

. * * * * * * * * * * * * * * *  
t 

; T H I S  I S  ' N E X T '  WITH DEBUG S U P P O R T  ... 
I 

T N E X T :  P U S H F  
P U S H  
MOV 
O R  
J Z  
CMP 
J Z  
CMP 
JZ 
J A  
MOV 
O R  
J Z  
CMP 
J B  

AX 
A X , B I P  
A X ,  AX 
T N E X T 2  
A X l - 1  
T N E X T l  
A X , S I  
T N E X T l  
T N E X T  2  
A X , B I P E  
A X , A X  
T N E X T 2  
A X , S I  
T N E X T 2  

; P A U S E  ON A D D R E S S  
I 

T N E X T l :  P O P  
P O P F  

PAGE 

; SAVE R E G S  

; B R E A K P O I N T  S T A R T  ADDR 
; ZERO? 
; NO B R E A K P O I N T  

; S T E P  ALL P O I N T S  
; I K  B R E A K P O I N T  RANGE? 
; S T E P  T H I S  L O C A T I O N  
; NO 
; B R E A K P O I N T  END ADDR 
; ZERO? 
; ONLY ONE L O C A T I O N  
; I N  RANGE S T I L L ?  
; NO 

; R E S T O R E  REG 

; ADD YOUR B R E A K P O I N T  C A L L  H E R E  
I 

BREAK: J M P S  T N E X T 3  ; C O N T I N U E  WITH PROGRAM 

; NO B R E A K P O I N T  P A U S E ,  R E S T O R E  R E G I S T E R S  
I 

T N E X T 2 :  P O P  AX 
P O P F  

T N E X T 3 :  LODS AX 
MOV B X , A X  
J M P S  N E X T 1  

; AX <- ( I P )  
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E J E C T  

. * * 
I 

; * NEXT * . * * 
; * D P U S H  * . * * 
; *  A P U S H  * 
; * * 
. * * * * * * * * * * * * *  
I 

; 
DPUSH: P U S H  
A P U S H :  P U S H  

I 

; P A T C H  THE N E X T  3 L O C A T I O N S  
; (USING A  DEBUG MONITOR; I.E. DDT86) 
; WITH 'JMP TNEXT' FOR T i i A C I N G  THXOUGH 
; HIGH-LEVEL FORTH WORDS. 
I 

NEXT: LODS A X  ; A X < -  (I?) 
MOV B X , A X  

I . ......................................... 
i 
NEXT1: MOV DX,BX ; (W) <- (IP) 

I NC EX ; (W) <- ( W ) + l  
JM? WORD PTR [3X] ; TO. ' C F A '  

PAGE 
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E J E C T  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
; * * * * * *  D I C T I O N A R Y  WORDS START HERE * * * * * *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

; * LIT * . * * * * * * * * * * *  
I 

I 

D P 0  DB 8 3 H  
DB ' L I '  
DB ' T 1 + 8 0 H  
DW 0 ; START OF DICTIONARY 
DW$+2 ; ( s l )  <- ( ( I p )  1 
LODS AX ; AX <- L I T E R A L  
J M P  APUSH ; TO T O P  O F  STACK 

L I T  

. ** * * * * * * * * * * * * *  
; * EXECUTE * . * * * * * * * * * * * * * * *  
I 

0 1 7 0  8 7  DB 87H 
0 1 7 1  4 5  58 4 5  4 3  55 5 4  DB ' EXECUT ' 
0 1 7 7  C 5  DB ' E 1 + 8 0 H  
0 1 7 8  6 4  0 1  DW L I T - 6  
0 1 7 A  7 C  0 1  DW $ + 2  
0 1 7 C  5 B  P O P  BX ; GET C F A  
0 1 7 D  E 9  DF F F  J M P  N E X T 1  ; EXECUTE NEXT 

EXEC 

. * * * * * * * * * * * * * *  
; *  B R A N C H  * . * * * * * * * * * * * * * *  

DB 
DB 
DB 
DW 

BRAN DW 
BRAN1: ADD 

JMP 

8 6 H  ; BRANCH 
' BRANC ' 
'H ' + 8 0 H  
EXEC-@AH 
$+2  ; ( I P )  <- ( I P )  + ( ( I P )  1 
S I ,  [ S I I  
NEXT ; JUMP TO O F F S E T  

ZBRAN 

DB 
DB 
DB 
DW 
DW 
P O P  
OR 
J Z  

8 7 H  
' 0BRANC ' 
' H 1 + 8 0 H  

BRAN-9 
$+2 
A X  ; G E T  STACK VALUE 
AX,AX ; ZERO? 
BRAN1 ; Y E S ,  BRANCH 
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I NC 
I N C  
JMP 

Fig F o r t h  8 a 8 6 / 8 8  V e t  1.0 

. * * * * * * * * * * t i * *  

; *  (LOOP) * . * * * * * * * * * * * * * *  

DB 
DB 
DB 
DW 

XLOOP CW 
MOV 

X L 0 0 1 :  ADD 
MOV 
SUB 
XOR 
JS 

S I  
S I  
NEXT 

; NO, C O N T I N U E . . .  

86H 
' ( L O O P  ' 
' )  '+80E 
ZBRAN-0AH 
$ + 2  
B X , l  ; I N C R E M E N T  
[BPI , BX ; I N D E X = I N D E X + I N C R  

A X ,  [ S P ]  ; G E T  NEW I N G E X  
A X , 2 [ a ? ]  ; COM?ARE WITH L I Y I T  
A X , B X  ; TEST S I G N  ( B I T - 1 6 )  
BRAN1 ; KEEP LOOPIXG... 

; E N D  OF ' D O '  L O O P .  
ADD B P , 4  ; A D J .  RETURN STK 
INC SI 
I N C  S I  ; B Y P A S S  S M N C H  O F F S E T  
JMP N E X T  ; CONTINUE.. . 

DB 
DB 
D B 
DW 

XPLOO DW 
POP 
JMP 

XDO 

# 

DB 
DB 
D B 
DW 
DW 
POP 
P O P  
XCHG 
P U S H  
P U S 3  
XCHG 
JMP 

87H 
(+LOOPf 

' )  '+80H 
XLOOP-9  
S+2 
B X  ; GET LOOP VALUE 
X L O O l  

8 4 H  
' ( D O '  
I )  '+80H 
XPLOO-BAH 
$+2 
DX ; I N I T I A L  INDEX VALUE 
AX ; L I M I T  VALUE 
B P , S P  ; G E T  RETURN S T A C K  
AX 
DX 
B P , S P  ; G E T  PARAMETER S T A C K  
NEXT 
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E J E C T  

3 * * * * * * * * *  
; *  I * . * * * * * * * * *  
I 

DB 
DB 
DW 
DW 
MOV 
J M P  

. * * * * * * * * * * * * *  
; * D I G I T  * 
; * * * * * * * * * * * * *  
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I 

DB 
DB 
DB 
DW 

D I G I T  DW 
P O P  
P O P  
S U B  
J B  
CMP 
J B E  
S U B  
CMP 
J B  

I 

D I G I 1 :  CMP 
J A E  
S U B  
MOV 
MOV 
J M P  

; NUMBER ERROR 
; 
D I G I Z :  S U B  

J M P  

8 1 H 
' I f + 8 0 H  

XDO-7 
$ + 2  ; ( S l )  <- ( R l )  
A X ,  [BPI  ; GET INDEX VALUE 
A P U S H  ; T O  PARAMETER STACK 

85H 
' D I G 1  ' 
' T t + 8 0 H  
I D O - 4  
$ + 2  
DX ; NUMBER B A S E  
AX ; A S C I I  D I G I T  
A L , ' 0 '  
D I G 1 2  ; NUMBER ERROR 
A L , 9  
D I G 1 1  ; NUMSER = 0 THRU 9 
A L , 7  
A L , 1 0  ; NUMBER ' A '  THRU 'Z' ? 
D I G 1 2  ; NO 

A L  I D L  
D I G 1 2  
DX , DX 
D L ,  A L  
A L ,  1 
D P U S H  

A X ,  AX 
A P U S H  

; COMPARE NUMBER T O  B A S E  
; NUMBER ERROR 
; Z E R O  
; NEW B I N A R Y  NUMBER 
; T R U E  FLAG 
; ADD T O  S T A C K  

; F A L S E  FLAG 
; BYE 
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E J E C T  

- * * * * * * * * * * * * * *  
; * (FIND) * . * * * * * * * * * * * * * *  

8 6 H  
' ( F I S D '  
' )  ' + 8 0 H  
D I G I T - 8  
$ + 2  
A X , C S  
E S ,  AX 
BX 
C X  

; E S  = D S  
; N F A  
; S T R I N G  ADDR 

DB 
D B 
DB 
DW 

P F I N D  DM 
MOV 
MOV 
P O P  
P O P  

I 

; S E A R C H  L O O P  
P F I N 1 :  MOV D 1 , C X  ; GET ACDR 

YOV A L ,  [BX] ; G E T  WO2D LENGTH 
MOV C L , A L  ; S A V E  L Z N G T B  
xo R A L ,  [ D I I  
A N D  A L , 3 F H  ; CHECK L E I i G T S S  
J N Z  P F I N 5  ; L E N C T B S  D I F F E 2  

I 

; LENGTH MATCH, CHECK EACH CSAXACTER I N  L<A?IE 
P F I N 2 :  I N C  BX 

I :.IC D I  ; NEXT CHAR S F  NAYE 
MOV A L t  [ B X l  
XO R ?.L [ D I  ] ; C O M l A R E  LAYES 
ADD A L , A L  ; T H I S  K I L L  T E S T  BIT-8 
JN Z P F I N 5  ; NO XATCH 
J N B  ? F I N 2  ; YATCH SO F A R ,  L 3 0 T  

; FOUNO END O F  NAME ( S I T - 8  S E T )  ; A MATCH 
ADD B X ,  5 ; BX = P F A  
PUSH B X  ; ( S 3 )  <- PFA 
MOV A X ,  1 ; TRUE VALirE  
S U B  D Y I D H  ; C L E A R  H I G H  LENGTH 
JMP D P U S H  

; NO NAME F I E L D  MATCH, T R Y  ANOTHER 
I 

; G E T  NEXT L I N K  F I E L D  ADDR ( L F A )  
; ( Z E R O  = F I R S T  WORD OF D I C T I O N A R Y )  
I 

P F I N S :  INC B X  ; NEXT ADOR 
J B  P F I N 6  ; END OF NAXE 
MOV AIL, [ 3 X ]  ; GET N E X T  C H A R  
ADD A L , A L  ; SET/?.ESET CARRY 
JMP P F I N 5  ; L O O P  UNTIL F3UND 

I 

P F I N 6 :  MOV 
O R  
J N Z  
MGV 
J M P  

B X ,  [ B X ]  ; GET L I N K  F I E L D  ADDR 
B X , B X  ; START OF DICT. ( a ) ?  
P F I N l  ; NO, LOOK SOME MORE 
A X ,  0 ; F A L S E  FLAG 
APUSH ; DONE ( N 3  XATCH F O U N D )  
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E J E C T  

. * * * * * * * * * * * * * * *  
; * E N C L O S E  * . *************** 
I 

I 

DB 
DB 
DS 
DW 

ENCL D W 
P O P  
P O P  
PUSH 
MOV 
MGV 
DEC 

8 7 H  
' ENCLOS ' 
' E 1 + 8 0 H  
P F I N D - 9  
$+2 
AX 
B X  
BX 
AH,  0 
D X , - 1  
BX 

; S 1  - TERMINATOR CHAR. 
; S 2  - T E X T  ADDR 
; ADDR BACK T O  STACK 
; ZERO 
; CHAR O F F S E T  COUNTER 
; ADDR -1 

; SCAN T O  F I R S T  NON-TERMINATOR CHAR 
I 

E N C L 1 :  I N C  
I N C  
CMP 
J Z  
P U S H  
CMP 
J N Z  

BX ; ADDR +1 
DX ; COUNT +1 
A L ,  [ B X I  
E N C L l  ; W A I T  FOR NON-TERMINATOR 
DX ; O F F S E T  TO 1 S T  T E X T  CHR 
A H ,  [ B X ]  ; NULL CHAR? 
E N C L 2  ; NO 

; FOUND NULL B E F O R E  F I R S T  NON-TERMINATOR CHAR. 
MOV AX,DX ; COPY COUNTER 
I N C  DX ; +1 
J M P  DPUSH 

; FOUND F I R S T  T E X T  CHAR, COUNT THE CHARACTERS 
I 

E N C L 2 :  I N C  BX ; A D D R + l  
I N C  DX ; COUNT +1 
CMP A L ,  [ B X ]  ; TERMINATOR CHAR? 
J Z  E N C L 4  ; YES 
CMP AH, [ B X ]  ; NULL CHAR 
J N  Z E N C L 2  ; NO, LOOP AGAIN 

; FOUND NULL A T  END OF T E X T  
I 

E N C L 3 :  MOV AX,DX ; COUNTERS ARE EQUAL 
JMP DPUSH 

; FOUND T E R I N A T O R  CHARACTER 
t 
E N C L 4 :  MGV AX,DX 

I N C  AX 
JMP DPUSH 

; COUNT +1 



A S Y 9 6  VER 1 . a  SOLXCE:  FORT3.A85 F i g  F o r t h  8 0 8 6 / 8 8  Ver 1.3 

E J E C T  

. * * * * * * * * * * * *  
; * E X I T  * . * * * * * * * * * * * *  

EMIT 

; *  KEY * . * * * * * * * * * * *  , 
I 

D B 
DB 
DB 
DW 
DW 
JMP 

KEY 

8 4 3  
' E M 1  ' 
'T1+80H 
ENCL-OAii 
DOCOL 
PEMIT 
ONE, OCTT 
PSTCR, SEMIS 

83H 
'KE ' 
'Y '+3aH 
E X I T - 7  
$ +2 
PKEY 

I 

a2c9 as DB 8 9fi 
02CA 3F 5 4  4 5  5 2  4 D  4 9  D !3 '?TLIIMIbiA1 

3E 4i 
0202 CZ DB 'L1+80H 
02D3 B E  02 Dd KEY-6 
02D5 D7 02 DW $+2 
02D7 E 9  7 5  1 2  JMP PQTSR 

DB 
DB 
DB 
DW 
DW 
JMP 
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E J E C T  

. * * * * * * * * * * * * *  
; * .  CMOVE * . * * * * * * * * * * * * *  
I 

CMGVE 

I 

DB 
DB 
DB 
DW 
DW 
CLD 
MOV 
POP 
POP 
POP 
MOV 
MOV 
REP 
MOV 
JMP 

USTAR 

DB 
DB 
DB 
DW 
D W  
POP 
POP 
MLJL 
XC HG 
J M P  

USLAS 

I 

DB 
DB 
DB 
DW 
DW 
P O P  
P O P  
P O P  
CMP 
J N B  
D IV 
J M P  
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8 5 3  
'CMOV ' 
' E 1 + 8 0 H  
CR-5  
$+2 

; I N C  D I R E C T I O N  
B X , S I  ; S A V E  I P  
C X  ; COUNT 
D I  ; DEST. 
S I  ; SOURCE 
A X , D S  
E S , A X  ; E S  <- D S  
MOVS A L , A L  ; THATS THE MOVE 
S 1 , B X  ; GET BACK I P  
NEXT 

8 2 H  
'L l '  

' * ' + 8 0 H  
CMOVE-8 
$ + 2  
AX 
B X  
BX ; U N S I G N E D  
A X ,  DX ; A X  NOW = M S W  
CTUSH ; STORE DOUBLE WORD 

8 2H 
'ti' 
' / ' + 8 0 H  
USTAR-5 
$ + 2  
BX ; D I V I S O R  
DX ; MSW O F  D I V I D E N D  
AX ; LSW O F  D I V I D E N D  
DX,BX ; D I V I D E  B Y  ZERO? 
DZERO ; ZERO D I V I D E ,  NO WAY 
BX ; 1 6  BIT D I V I D E  
DPUSH ; STORE QUOT/REM 

; D I V I D E  BY ZERO ERROR (SHOW MAX NUMBERS) 



.ASM36 V E R  1.8 S O U R C E :  FORTH.A86 

0329 83 
032A 41 4E 
032C C 4  
032D 0E 03 
0 3 2 P  31 0 3  
0 3 3 1  58 
0 3 3 2  SB 
0 3 3 3  2 3  C 3  
0 3 3 5  E9 2 3  'FE 

, 
D Z E R O :  MOV 

MOV 
JMP 

Fig F o r t h  8 0 8 6 / 8 8  Ver 1 . g  

I 

DB 
€a 
DB 
DW 
DW 
POP 
P O P  
A N D  
J M P  

D B 
Di3 
DB 
DW 
Dw 
P O P  
P O P  
GI? 
J M P  

DB 
DB 
DB 
DW 
DW 
P O P  
P O P  
XO R 
J M P  

A X , - 1  
DX , AX 
DPUSH ; STORE QUOT/REM 
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8 3H 
'AN ' 
' 0 ' + 8 0 H  
U S L A S - 5  
$+2 ; ( S l )  <- (Sl) AND ( S 2 )  
A X  
BX 
A X ,  BX 
APUS'rl  

8 3 H  
'XO ' 
' i i 1 + 8 5 H  
ORR-5  
$+2  ; (Sl) <- (51) XOR (S2) 
A X  
B X  
A X I B X  
A P U S H  



A S M 8 6  VER 1 . 0  S O U R C E :  F O R T H . A 8 6  F i g  Forth 8 0 8 6 / 8 8  V e r  1 . 0  

E J E C T  

I 

DB 
DB 
DB 
DW 
DW 
MOV 
J M P  

S P A T  

DB 
DB 
DB 
DW 
DK 
MOV 
MOV 
J M P  

I 

DB 
DB 
DB 
DW 
DW 
MOV 
J M P  

RPAT 

I 

DB 
DB 
DB 
DW 

R P S T O  DW 
MOV 
MOV 
JMP 
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8 3 H  
' S P '  
' @ ' + 8 0 H  
XORR-6 
$+2  ; (Sl) <- ( S P )  
A X , S P  
A P U S H  

8 3 H  
' S P  ' 
' ! ' + 8 0 H  

S P A T - 6  
$+2  
B X , U P  ; U S E R  VAR B A S E  ADDR 
S P ,  6 [ B X ]  ; R E S E T  PARAM. STACK PT. 
NEXT 

8 3 H  
' R P  ' 
' @ ' + 8 0 H  
SPSTO-6 
$ + 2  ; (Sl) <- ( R P )  
A X I E P  ; RETURN STACK ADDR 
A P U S H  

8 3 H  
' R P '  
I !  ' + 8 0 H  

R P A T - 6  
$+2 
B X I U P  ; ( A X )  <- U S R  VAR. BASE 
B P ,  8 [BX] ; RESET RETURN S T K  P T .  
N E X T  



A S Y 8 5  VER 1 . 0  SOURCE: FORTH.A8S Fig Forth 8 0 8 6 / 8 8  Ver 1.8 

E J E C T  

. * * * * * * * * * *  

. * ;S * 
I . * * * * * * * * * *  
I 

I 

; END OF SCREEN 
I 

DB 
DB 
DB 
DW 

SEMIS DW 
MOV 
I NC 
I NC 
J M ?  

. * * * * * * * * * * * * *  
I 

; * LEAVE * . * * * * * * * * * * * * *  
I 

LEAVE 

DB 
DB 
DB 
DW 
DW 
YOV 
MOV 
JMP 

PAGE 12 

OR R u b - T I Y E  COLON WORD 

8 2 H  
1 . 1  

I S  '+8i3H 
RPSTO-6 
$ + 2  
SI, [ B P I  ; (I?) <- (P.1) 
BP 
BP ; ADJUST STACK 
NEXT 

85H 
'LEAV ' 
'E1+80H 
SEMIS-5 
$ + 2  ; L I Y I T  <- I N D E X  
A X ,  [ B P I  ; GET I N C E X  
2 [3P] ,AX; STORE IT AT LIYIT 
N E X T  
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E J E C T  

TOR 

I 

DB 
DB 
DB 
Db? 
DW 
P O P  
DEC 
DEC 
MOV 
J M P  

I 

DB 
DB 
LIB 
DW 

FROMR DW 
MOV 
I N C  
I N C  
JMP 

8 2 H  
I > '  

I R 1 + 8 0 H  
LEAVE-8  
$+2 ; ( R l )  <- (Sl) 
BX ; G E T  STACK PARAMETER 
BP 
BP ; MOVE RETURN STACK DOWN 
[ B P I  , B X  ; ADD T O  RETURN STACK 

NEXT 

8 2 H  
' R  ' 
? >  '+80H 

TOR-5  
$+2 ; ( S l )  <- ( R l )  
A X ,  [ a P  1 ; G E T  RETURN STACK VALUE 
BP ; D E L E T E  FROM STACK 
BP 
APUSH 



A S Y 8 6  VER 1.0 SOURCE: Fig F o r t h  8J86/88 Ver 1.a 

E J E C T  

Z E Q U  

I 

DS 
DB 
DB 
DW 
DW 
POP 
OR 
MOV 
JZ 
DEC 

ZEQU1: JMP 

ZLESS 

DB 
D a  
D a 
DW 
DW 
POP 
OR 
MOV 
JS 
DEC 

Z L E S S 1 :  JMP 

. * * * * * * * * *  
I . *  + * . * * * * * * * * *  
I 

I 

DB 
DB 
DM 
DW 
POP 
POP 
ADD 
JMP 

PLUS 

PAGE 2 2  

82H 
' a '  
'='+80H 
RR- 4 
$ + 2  
A X  
A X , A X  ; D3 TEST 
A X , 1  ; T R U E  
ZEQUl ; ITS ZERO 
AX ; FALSE 
APUSH 

82H 
'0' 
'<'+80H 
ZEQU-5 
$ + 2  
A X  
A X , A X  ; SET F L A G S  
A X ,  1 ; TRUE 
Z L E S S l  
A X  ; F L A S E  
A P U S H  



A S M 8 6  VER 1 . 0  S O U R C E :  F O R T H . A 8 6  F i g  F o r t h  8 0 8 6 / 8 8  Ver 1 . 0  

E J E C T  

I 

; XLW XHW YLW YHW --> SLW SHW 
; S 4  5 3  S 2  S1 S 2  s1 

D S 
DB 
DB 
DW 

D P L U S  DW 
P O P  
P O P  
P O P  
P O P  
ADD 
ADC 
J M P  

. * * * * * * * * * * * * *  
I 

; *  M I N U S  * . * * * * * * * * * * * * *  
I 

I 

DB 
DB 
DB 
DW 

M I N U S  DW 
P O P  
N  EG 
J M P  

8 2H 
' 0  ' 
' + ' + 8 0 H  
P L U S - 4  
$ + 2  
AX ; YHW 
DX ; YLW 
BX ; XHW 
CX ; XLW 
D X , C X  ; SLW 
A X I B X  ; SHW 
D P U S H  

85H 
' M I N U '  
' S ' + 8 0 H  
D P L U S - 5  
$ + 2  
AX 
AX 
A P U S H  

. ** * * * * * * * * * * * *  
; * D M I N U S  * . * * * * * * * * * * * * * *  
I 

DB 86H 
DB ' D M I N U '  
DB ' S  ' + 8 0 H  
DW M I N U S - 8  

DMINU DW $ + 2  
PG P  B X  
P O P  CX 
SUB A X ,  AX 
MOV D X ,  AX 
SUB DX,  C X  
SBB A X I B X  
J M P  D P U S H  

PAGE 2 

; ZERO 

; MAKE 2 ' s  COMPLEMENT 
; HIGH WORD 



FORTH. A 8 6  F i g  F o r t h  8086/88 Ver 1.0 

E J E C T  

. * * * * * * * * * * * *  
; *  OVER * . * * * * * * * * * * * *  

OVER 

I 

DB 
DB 
DB 
DW 
DW 
POP 
POP 
PUSH 
JMP 

. * * * * * * * * * * * *  
; * DROP * . * * * * * * * * * * * *  

DROP 

DB 
D B 
D B 
DW 
DW 
PCP 
JXP 

; *  SWAP * . * * * * * * * * * * * *  
I 

DB 
DB 
DB 
DW 
DW 
POP 
POP 
JMP 

SWAP 

DUP 

DB 
D B 
D B 
DW 
DW 
POP 
PUSH 
JM P 

8 4 3  
'OVE ' 
' R r + 8 C H  
DMINU-9 
$ + 2  
D X  
A X  
AX 
DPLJSH 

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

84H 
' S W A '  
'Pt+80H 
DRO2-7 
$+2 
DX 
AX 
DPUSH 

83H 
'DU' 
'P1+80H 
SWAP-7 
$+2 
AX 
AX 
APUSH 
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I 

DB 
DB 
DB 
DW 
DW 
POP 
POP 
PUSH 
PUSH 
JMP 

84H 
' 2DL" 
'Pf+80H 
DUP-6 
$+2 
AX 
DX 
DX 
AX 
DPUSH 

DB 
DB 
DB 
DW 

PSTOR DW 
POP 
POP 
ADD 
JMP 

82H 
'+I 
' ! '+80H 
TDUP-7 
$+2 ; ((Sl) 1 <- ((Sl)) + ( S 2 )  
BX ; ADDRESS 
AX ; INCREMENT 
[ B X I  ,AX 
NEXT 

. * * * * * * * * * * * * * *  
; * TOGGLE * . * * * * * * * * * * * * A *  

D B 
DB 
D B 
DW 

T O G G L  DK 
POP 
POP 
XOR 
JMP 

86H 
' TOGGL ' 
'E1+80H 
PSTOR-5 
$+2 
AX ; BIT PATTERN 
BX ; ADDR 
[EX1 I A L  

N E X T  

DB 
DB 
DW 
D vJ 
POP 
MOV 
JMP 

81H 
'gq+80H 
TOGGL-9 
$+2 
BX 
A X ,  [ B X I  
APUSH 



A S M 8 6  VER 1.0 S O U R C E :  FORTH.AB6 

C A T  

DB 
DB 
DB 
DW 
DW 
POP 
MOV 
SUB 
JMP 

T A T  

I 

DB 
DB 
DB 
DW 
DW 
POP 
MOV 
MOV 
JM? 

# 

DB 
DB 
Di4 

S T O R E  DW 
POP 
POP 
MOV 
JMP 

Fig Forth 8@86/88 Ver 1.0 

DB 
DB 

n DB 
DW 

C S T O R  DW 
POP 
POP 
MGV 
JMP 

32H 
'C ' 
'@'+8@H 

A T - 4  
$+2 
BX 
AL, [ S X I  
AH, AH 
APL'SH 

8 2H 
'2' 
'@'+80H 
CAT-5 
$+2 
BX ; ADDR 
AX, [ B X ]  ; MSW 
D X , 2 [ 3 X ] ;  LSW 
DPUSH 

81E 
' ! '+80H 
TAT-5 
$ + 2  ; ((Sl) <- (S2) 
BX ; ADDR 
AX ; DATA 
[ B X I  , A X  
NEXT 

8 2H 
'C ' 
' !  '+80H 
STORE-4 
$ + 2  ; ( ( S 1 ) ) L B  <- ( S 2 ) L B  
BX ; ADDR 
A X  ; DATA 
[ B X I  t A L  

NEXT 



A S M 8 6 V E R  1.0 SOURCE: FORTH.A86 

I 

DB 
DB 

t DB 
DW 

TSTOR DW 
POP 
POP 
MOV 
POP 
MOV 
JMP 

Fig Forth 8 0 8 6 / 8 8  Ver 1.0 

8 2H 
'2' 
' !  '+8aH 
CSTOR-5 
$+2  
B X  ; ADOR 
AX ; DATA (HW) 
I B X I  ,AX 
AX ; DATA (LW) 
2 [BX] , A X  
NEXT 

PAGE 2 



A S M 6 6  VEX 1.0 S O U R C E :  FORTH.A86 Fig F o r t n  8i286/88 Ver 1 . 0  

E J E C T  

I 

DB 
D B 
DW 

COLON DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

DOCOL: INC 
D E C  
D E C  
MOV 
MO'J 
JMP 

S E M I  

. * * * * * * * * * * * *  
; * NOOP * . * * * * * * * * * * * *  

NOOP 

0C 1H 
' : '+80H 
TSTOR-5 
DOCOL 
QEXEC 
S C S P  
CURR 
AT 
COlVT 
STORE 
CREAT 
RBRAC 
P S C O D  
DX 
BP 
BP 
[i3?] , S I 
S1,DX 
NEXT 

0 C  1H 
' ; ' + 8 0 H  
COLON-4 
DOCOL 
QC SP 
COMT 
SEMIS 
SMUDG 
LB RAC 
S E M I S  

S l i l  
'NOO' 
'P1+80H 
S E M I - 4  
DOCOL 
SEMIS 

; (RP) <- (RP)-2 
; R1 <- (RP) 
; (IP) <-  (Wj 



ASM86 VER 1 . 0  SOURCE: FORTH.A86 

E J E C T  

F i g  F o r t h  8 0 8 6 / 8 8  V e r  1 . 0  

. * * * * * * * * * * * * * * * *  
; * CONSTANT * . * * * * * * * * * * * * * * * *  
I 

CON 

DB 
DW 
DW 
DW 
Did 
DW 
DW 

DOCON: I N C  
MOV 
MOV 
JMP 

8 4  
55 53 45 
D 2 
6 5  0 5  
2 0  0 5  
53 0 5  
95 09 
4 2  
8 B  DA 
8 A  1 F  
2A FF. 
2 E  8 B  3 E . 2 6  0 1  
8 D  0 1  
E9 C 2  F B  

8 8 H  
'CONSTAN ' 

' T 1 + 8 0 H  
NOOP-7 
DOCOL 
CREAT 
SMUDG 
COMMA 
P S C O D  
DX ; P F A  
B X I D X  
AX, [BX] ; GET DATA 
A P U S H  

. **************** 
; * V A R I A B L E  * - * * * * * * * * * * * * * * * *  

VAR 

DOVAR: 

DB 
DW 
DW 
DW 
DW 
I NC 
PUSH 
JMP 

- ************ 
; * U S E R  * . * * * * * * * * * * * *  
I 

DB 
DB 
DB 
DW 

U S E R  DW 
DW 
DW 

DOUSE: I N C  
MOV 
MOV 
SUB 
MOV 
L E A  
JMP 

88H 
' V A R I A B L  ' 

' E 1 + 8 0 H  
CON-0BH 
DOCOL 
CON 
P S C O D  
DX 
DX 
NEXT 

; ( D E )  <- P F A  
; (Sl) <- PFA 
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8 4 H  
' U S E '  
' R 1 + 8 0 H  
VAR-0BH 
DOCOL 
CON 
P S C O D  
DX ; P F A  
BX,DX 
B L r  [ B X I  
BH I BH 
D I P U P  ; U S E R  V A R I A B L E  ADDR 
AX, [ B X + D I ]  ; ADDR OF V A R I A B L E  
A P U S H  



E J E C T  

ZERO 

TWO 

DB 
DB 
DW 

THREE DW 
DW 

BLS 

Fig F o r t h  8 0 8 6 / 8 8  V e r  1 . 3  

81H 
'0 '+80H 
USER-7 
DOCON 
0 

81H 
'l1+80H 
ZERO-4 
DOCON 
1 

82H 
'a 
'L1+80H 
THREE-4 
DOCON 
20H 

PAGE 23 
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DB 
DB 
DB 
DW 

CSLL DW 
DW 

. * * * * * * * * * * * * *  
; *  F I R S T  * 
; *************  

DB 
DB 
DB 
DW 

F I R S T  DW 
DW 

. *************  
; * L I M I T  * . * * * * * * * * * * * * *  

DB 
DB 
DB 
DW 

L I M I T  DW 
DW 

DB 
DB 
DB 
DW 

BBUF DW 
DW 

DB 
DB 
DB 
DW 

BSCR DW 
DW 

83H 
',/I 

' L 8 + 8 0 H  
B L S - 5  
DOCON 
6 4  

85H 
' F I R S  ' 
' T 1 + 8 0 H  
C S L L - 6  
DOCON 
BUF 1 

85H 
' L I M I  ' 
' T 8 + 8 0 H  
F I R S T - 8  
DOCON 
EM 

85H ; BYTES/BUFFER 
'B/BU ' 
' F 1 + 8 0 H  
L I M I T - 8  
DOCON 
KBBUF 

8 5 8  : BUFFERS/SCREEN 
'B/SC ' 
'R ' + 8 0 H  
BBUF-8 
DOCON 
400H/KBBUF 
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I 

DB 
DB 
D B 
DW 

P O R I G  DW 
DW 
DW 
DW 
Dtu' 

87H 
'+ORIGI ' 
IN '+80H 

B S C R - 8  
DOCOL 
L I T  
O R I G  
PLUS 
SZMIS 

PAGE 1 2  



A S M 8 6  V E R  1 . 0  S O U R C E :  F O R T H .  A 8 6  F i g  F o r t h  8 0 8 6 / 8 8  Ver 1 . 0  

E J E C T  

. ---------- ---------- U S E R  V A R I A a L E S  ========== 

S Z E R O  

R Z E R O  

. * * * * * * * * * * *  
I 

; * T I B  * . * * * * * * * * * * *  

* * * * * * * * * * * * *  
; * W I D T H  * . * * * * * * * * * * * * *  

8 2H 
' S  ' 
' 0  ' + 8 0 H  

P G R I G - 0 A H  
DOUSE 
6  

8 2 H  
' R '  
' 0 ' + 8 a H  

S Z E R O - 5  
DOUSE 
8 

8 3 H  
'TI ' 
'B '+80H 

R Z E R O - 5  
DOUSE 
0AH 

I 

DB 8 5H 
D B ' W I D T '  
DB 'H ' + 8 0 H  
DW TIB-6 
DW DOUSE 
DW 0 C H  

W I D T H  

. * * * * * * * * * * * * * * *  
; * WARNING * . * * * * * * * * * * * * * * *  

PAGE 3 1  

I 

0 6 3 8  87 D B  87H 
0 6 3 9  57 4 1  5 2  4E 49 4 E  DB ' W A R N I N  ' 



SOURCE: FORTH. A 8 6  Fig F o r t h  8 0 8 6 / 8 8  Ver 1 . 0  

. * * * * * * * * * * * * *  
; * FENCE: * . * * * * * * * * * * * * *  

F ENC E  

'G8+80H 
WIDTH-8 
DOOSE 
0EH 

8 5 H  
' F E N C  ' 
'EV+8QH 

WARN-OAH 
D O U S E  
10H 

; * VOC-LINK * . kt********%***** 

. * * * * * * t i * * *  

; * B L K  . ***********  

BLK 

88H 
'VOC-LIN ' 

'Kt+80H 
D P - 5  
D O U S E  
1 4 H  

83H 
'3L ' 
' ~ ' + 8 0 H  
VOCL-0BH 
D O U S E  
1 6 H  



ASM86 VER 1.0 SOURCE: FORTH.A86 Fig Forth 8086/88 Ver 1 . 0  

EJECT 

INN 

. * * * * * * * * * * *  
; * OUT * . * * * * * * * * * * *  

OUTT 

. * * * * * * * * * * *  
; * S C R  * . * * * * * * * * * * *  

S C R  

. * * * * * * * * t i * * * *  

; * OFFSET * . * * * * * * * * * * * * * *  

DB 
DB 
DB 
DW 

OFSET DW 
DW 

8 2H 
'I' 
'N ' + 8 6 2  
BLK-6 
DOUSE 
18H 

8 3H 
'OU ' 
'Tt+80H 
I N N - 5  
DOUSE 
1 A B  

83H 
'SC ' 
'R1+80H 
OUTT-6 
DOUSE 
1 C H  

86H 
'OFFSE ' 
'T1+80H 
SCR-6 
DOUSE 
1EH 

. ***************  
; * CONTEXT * . * * * * * * * * * * * * * * *  
* 

069E 87 DB 87H 
069F 43 4F 4E 54 45 58 DB 'CONTEX ' 
06A5 D4 DB 'T'+80H 
06A6 91 06 DW OFSET-9 

PAGE 33 



A S Y 8 6  VER 1 . a  SOURCE:  FORTH.P.86 

CONT 

. ** * * * * * * * * * * * * *  
; * CURRENT * . * * * * * * * * * * * * * * *  
I 

Fig F o r t h  8 0 8 6 / 8 8  Ver 1.0 

CURR 

. * * * * * * * * * * * * *  
; * STATE * . i t * * * * * * * * * * *  
I 

DB 
DB 
DB 
DW 

STATE DW 
DW 

. * * * * * * * * * * * *  
; *  BASE * . * * * * * * * * * * * *  

B A S E  

- * * *********  
; * DPL * . ***********  , 

DPL 

***********  
; * FLD * . * * * * * * * * * * *  

87H 
'CURREN ' 
' T ' + 8 0 8  
CONT-0AH 
DOUSE 
2 2H 

8 5 H  
'STAT' 
' E 1 + 8 i 3 H  

C'JRR-@AH 
DOUSE 
24H 

845 
la;is 
'E8+80H 
STATE-8 
D O U S E  
26H 

8 3 H  
'DP '  
' L t + 8 0 , 4  
B A S E - 7  
DOUSE 
28H 

83H 
'FL' 

PAGE 2 ;  



ASH86 VER 1.0 S O U R C E :  FORTH.A86 

FLD 

. * * * * * * * * * * *  
; * CSP * . ***********  

Fig Forth 8086/88 Ver 1.0 

CSPP 

RNUM 

- * * * * * * * * * * *  
; * HLD * . * * * * * * * * * * *  
I 

HLD 

'D1+80H 
DPL-6 
DOUSE 
2A H 

83H 
'CS ' 
'P1+80H 
FLD-6 
DOUSE 
2CH 

8 2H 
' R '  
'#'+80H 
CSPP-6 
DOUSE 
2 E H  

f?3H 
' H L '  
'D1+80H 

RNUM-5 
DOUSE 
3GH 
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Fig Forth 8086/88 Ver 1.0 

E J E C T  

ONEP 

TWOP 

HERE 

. *************  
; * ALLOT * . * * * * * * * * * * * * *  
I 

DB 
DB 
DS 
DW 

ALLOT DW 
DW 
DW 
DL4 

8 2H 
'1' 
'+'+80H 
HLD-6 
DOCOL 
ONE 
PLUS 
SEMIS 

82H  
' 2 '  
'+'+80H 
ONE?-5 
DOCOL 
T d O  
P L U S  
SEMIS 

83H 
'HER' 
'E1+83i-1 
TWOP-5 
DOCOL 
DP 
AT 
SEMIS 

85H 
' A L L O '  
'Tt+80H 
HERE-7 
DOCOL 
DP 
PSTGR 
SEMIS 
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A S M 8 6  VER 1.0 SOURCE: F O R T H . A 8 6  

COMMA 

S U B B  

D B 
DB 
DW 
DW 
POP 
P O P  
S U B  
J M P  

Fig F o r t h  8 0 8 6 / 8 8  Ver 1 . 0  

81H 
' ,  ' + 8 0 H  

A L L O T - 8  
DOCOL 
HERE 
S T O R E  
TWO 
A L L O T  
SEMIS 

8 2H 
' C  ' 
' ,  ' + 8 0 H  

COMMA-4 
DOCOL 
H E R E  
CSTOR 
ONE 
A L L O T  
SEMIS 

81H 
'-'+80H 

CCOMM-5 
$ + 2  
DX ; S1 
AX ; S1 
A X , D X  ; AX = S 1  - S1 
A P U S H  
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F i g  F o r t h  9 0 8 6 / 8 8  Ver 1.a 

E J E C T  

DB 
D B 
DW 

EQUAL DCV' 
DW 
DW 
DW 

L E S S  

LES 1 : 

D B 
D B 
DW 
DW 
PO? 
POP 
MOV 
XOR 
J S  
SUB 
OR 
MCV 
JNS 
I NC 

L E S 2 :  JM? 

. * * * * * * * * * *  
I 

; *  U< . * * * * * * * * * *  
I 

I 

DB 
DB 
DB 
DK 

U L E S S  DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

U L E S l  DW 
U L E S 2  DW 

PAGE 3 8  

8 1 H  
'='+80H 

S U B B - 4  
DOCOL 
S U B B  
ZEQU 
S E N I S  

81H 
' < ' + 8 0 H  
EQUAL-4  
$+2 
DX 
A X  
B X , D X  
B X , A X  
LES 1 
A X I D X  
A X ,  A X  
A X ,  2J 
L E S  2 
AX 
APZSH 

; T E S T  FOR EQUAL S I G N S  
; SIGNS NOT T H E  SAME 

; T E S T  S I G N  S I T  
; ASSUME FALSE C O N D I T I O N  
; NOT L E S S  TEEN 
; T R U E  (1) 

8 2 H  
' Ll ' 
' < ' + 8 0 H  
LESS-4 
DOCOL,  T D U P  
XORR,  Z L E S S  
ZBRAN 
O F F S E T  U L E S 1 - $  ; I F  
D R O P , Z L E S S  
ZEQU 
B RAN 
O F F S E T  U L E S 2 - $  
S U B B , Z L E S S  ; E L S E  
S E M I S  ; E N D I F  



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

E J E C T  

DB 
DB 
DW 

GREAT DW 
DW 
DW 
DW 

. * * * * * * * * * * *  
I 

; * RGT * . * * * * * * * * * * *  

ROT 

DB 
DB 
DB 
DW 
DW 
POP 
POP 
POP 
PUSH 
JMP 

. ** * * * * * * * * * * *  
; * SPACE * . * * * * * * * * * * * * *  
I 

DB 
DB 
DB 
DW 

SPACE DW 
DW 
DW 
DW 

DDUP 

81H 
' >  '+80H 
ULESS-5 
DOCOL 
SWAP 
LESS 
SEMIS 

83H 
'RO ' 
'Tt+80H 
GREAT-4 
$ + 2  
DX ; S1 
B X  ; S2 
AX ; S 3  
BX 
DPUSH 

85H 
'SPAC ' 
'E1+80H 
ROT-6  
DOCOL 
BLS 
EM I T  
SEMIS 

84H 
'-DU' 
'P8+80H 
SPACE-8 
DOCOL 
D G P  
ZBRAN ; I F  
OFFSET DDUP1-$  
DUP ; ENDIF 

P A G E  35 



35396 V E X  1 . 0  S O U R C E :  FORTH.AB6 Fig F o r t h  3 5 8 6 / 8 8  Ver  1.0 P A G E  4 3  

S E M I S  

; *  TRAVERSE * . *********if***** 

D B 
DW 

TRAV DW 
DW 

T R A V l  DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

88H 
'TRAVERS ' 

. * * * * * * * * * * * * * *  
; LATEST * . * * * t i * * * * * * * * *  

; B E G I N  

'ES+80H 
DDUP-7 
DCCOL 
SWAP 
OVER 
PLUS 
L I T ,  7FH 
OVER 
CAT 
LESS 
ZBRAN ; U N T I L  
OFFSET TRAV1-$ 
SWAP 
DROP 
SENIS 

DB 
DB 
DB 
DX 

LATES DL4 
DW 
DW 
DK 
DW 

8 6 9  
' LATES ' 
' T ' + 3 8 H  
TRAV- 03ii 
DOCOL 
CUR2 
AT 
AT 
S E Y I S  

83H 
'LF ' 
' A 1 + 8 0 H  
LATES-9 
DOCOL 
L I T ,  4 
SiJBB 
SEMIS 



ASM86 VER 1 . 0  S O U R C E :  F O R T H . A 8 6  F i g  F o r t h  8 0 8 6 / 8 8  V e r  1 . 0  

E J E C T  

. * * * * * * * * * * *  
; * C F A  * . * * * * * * * * * * *  

C F A  

. ** * * * * * * * * *  
; *  N F A  * . * * * * * * * * * * *  

N F A  

. * * * * * * * * * * *  
; * PFA * . * * * * * * * * * * *  

PFA 

8 3 H  
' C F  ' 
' A 1 + 8 0 H  
L F A - 6  
DOCOL 
TWO 
SUBB 
SEMIS 

8 3 H  
' N F  ' 
' A g + 8 0 H  

C F A - 6  
DOCOL 
L I T I  5 
SUBB 
L I T I  -1 
TRAV 
SEMIS 

8  3 H  
' P F  ' 
' A 1 + 8 0 H  

NFA-6  
DOCOL 
ONE 
T R A V  
LIT, 5 
PLUS 
SEMIS. 
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h S X d 6  V E 8  1.9 S C U R C E :  FGRTH.A86 F i g  Forth 80i36/38 V e r  1.3 

E J E C T  

SCSP 

84H 
' ! C S '  
' P 1 + 8 0 E  
PFA-6 
EOCOL 
SPAT 
CSPP 
STOZE 
SEMIS 

863 
'?ERRS1 
' R t + 3 8 H  
scsc-7 
DOCOL 
S W I i  
ZBRAN ; I F  
OFFSET 2 E X R 1 - $  
ERRZR 
B R A S  ; ELSE 
DFFSET QE?.R2-$ 
3 2 C  ; ENCiF 
S E Y I S  

85H 
' ?COM ' 
' P 1 + 8 0 H  
QERR-9 
DOCOL 
STATE 
A T  
ZEQU 
L I T ,  11H 
QEXR 
SEYIS 

PAGS 3 2  



A S M 8 6  VER 1 . 0  SOURCE:  F O R T H . A 8 6  F i g  F o r t h  8 0 8 6 / 8 8  Ver 1 . 0  

E J E C T  

QEXEC 

8 5 H  
' ? E X E 1  
' C  ' + 8 0 H  

QCOMP-8 
DOCOL 
S T A T E  
AT 
L I T ,  1 2 H  
QERR 
S E M I S  

. * * * * * * * * * * * * * *  
; *  ? P A I R S  * . ************** 
I 

DB 8 6 H  
D B ' ? P A I R 1  
DB ' S 1 + 8 0 H  
DW QEXEC-8 
DW DOCOL 
DW SUBB 
DW LIT, 1 3 H  
DW QE i iR  
DW S E M I S  

Q P A I R  

8 4 H  
' ? C S 1  
' P 1 + 8 0 H  
Q P A I R - 9  
DOCOL 
SPAT 
C S P P  
AT 
SUBB 
L I T ,  14H 
QERR 
S E M I S  
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SOURCE: FORTH.A86 

DB 
DW 

QLOAD DW 
DW 
DW 
DW 
DW 
DW 
DW 

Fig F o r t h  8 0 8 6 / 8 8  Ver 1.0 

' G 1 + 9 i 3 H  
QCSP-7 
DOCOL 
BLK 
AT 
ZEQU 
L I T ,  16H 
QERR 
SEMIS 
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ASM86 VER 1.0 SOURCE: FORTH.A86 Fig Forth 8086/88 Ver 1.0 

EJECT 

. ***************  
; * COMPILE * . * * * * * * * * * * * * * * *  
I 

0914 87 DB 87H 
0915 43 4F 4D 50 49 4C DB 'COMPIL' 
091B C5 DB 'E1+80H 
091C F9 08 DW QLOAD-0BH 
091E 20 05 DW DOCOL 
0920 A5 08 DW QCOMP 
0922 CC 03 DW FROMR 
0924 79 04 DW DUP 
0926 14 07 DW TWOP 
0928 BC 03 DW TOR 
092A B4 04 DW AT 
092C 3F 07 DW COMMA 
092E 9A 03 DW SEMIS 

COMP 

LB RAC 

RBRAC 

PAGE 4 5  

0C 1H 
' ['+80H 
COMP-0AH 
DOCOL 
ZERO 
STATE 
STORE 
SEMIS 

8 1 H 
' 1  '+80H 
LBRAC-4 
DOCOL 
LIT, 0C0H 
STATE,STORE 
SEMIS 



A3M86 VEX 1.0 Fig F o r t h  8 a 8 6 / 8 3  V e r  1.2 PAGE 4 6  

E J E C T  

. * * * * * * * * * * * * * *  
; * SMUDGE * . * * * * * * * * * * * * * *  
I 

DB 
DB 
DB 
DW 

SMUDG DW 
DW 
DW 
DW 
DW 

HEX 

8 6H 
' SMUCG ' 
' E 8 + 8 t I H  
RB RAC - 4 
DOCOL 
LATES 
L I T ,  2 0 H  
TOGGL 
S E Y I S  

83H 
' H E  ' 
' X ' + i i d H  
SMUDG-9 
DOCOL 
L I T ,  1 6  
3ASE 
STGRZ 
S E Y I S  

. * * * * * * * * x * * * * * *  
I 

; * DECIYAL * . * * * * * * * * * * * * * * *  
I 

DB 
D B 
DB 
DW 

DECA DW 
DW 
DW 
DW 
DW 

87H  
'DECIY.1A ' 
' L 1 + 8 0 H  
XEX-6 
DOCOL 
L I T ,  1 0  
B A S E  
S T O R E  
SEMIS 



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

E J E C T  

PSCOD 

I 

DB 
DB 
DB 
DW 

SEMIC DW 
DW 
DW 
DW 
DW 

SEMI1 DW 
DW 

87H 
' (;CODE1 
' )  '+80H 
DECA-OAH 
DOCOL 
FROM R 
LATES 
PF A 
CFA 
STORE 
SEMIS 

0C 5H 
' ;COD1 
'E1+80H 
PSCOD-0AH 
DOCOL 
QCSP 
COM P 
PSCOD 
LB RAC 
NOOP ; ( ASSEMBLER ) 
SEMIS 

I 

87  DB 
3C 4 2  5 5  4 9  4C 4 4  DB 
D 3  DB 
A 3  09 DW 
2 0  05 BUILD DW 
9D 05 DW 
5 3  05 DW 
9A 03 DW 

87H 
' <BUILD1 
'S '+80H 
SEMIC-8 
DOCOL 
ZERO 
CON 
SEMIS 

85H 
'DOES ' 
'>'+80H 
BUILD-0AH 
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SOURCE: 

DOES Dk 
DW 
DW 
Dw 
DW 
DW 

DODOE: XCHG 
PUSH 
XCHG 
INC 
MOV 
MOV 
INC 
INC 
PUSH 
JMP 

F i g  F o r t h  8 0 8 6 / 9 8  Ver 1.a PAGE 4E 

. * * * * * * * * * * * * *  
; *  C O U N T  * 
; * * * * * * * * * * * * *  
I 

DB 
DB 
DB 
DW 

COUNT 'Jbi 

Dj i  
DW 
DW 
ski 
DW 

DOCOL 
FROMR 
LATES 
PFA 
S T O R E  
D S C O D  
BP,SP ; GET RETURN STACK 
S I ; ( R P )  <- (I?) 
B P , S P  
DX ; P F A  
BXIDX 
SI, [BX] ; NEW CFA 
DX 
DX 
DX 
NEXT 

; PFA 

. * * * * * * * * * * * *  
I 

; *  TYPE * . * * * * * * * * * * * *  

D 9 
DB 
D B 
DW 

TYPES DW 
DX 
DW 
DW 
DW 
DW 
Dw 
DW 

TYPE2 DW 
DW 
DW 
DW 
DW 
D w 
DW 

8 4 H  
'TYP' 
'Ef+8aH 
COUNT-8  
DOCOL 
DDUP 
ZBRAN ; I F  
OFFSET TYPE1-S 
OVER 
PLUS 
S K A P  
XDO 
I DO 
CAT 
EMIT 
XL30P ; LOOP 
OFFSET TYPE2-S 
B RAN ; ELSE 
OFFSET TYPE3-$ 



A S M 8 6  VER 1 . 0  S O U R C E :  F O R T H . A 8 6  F i g  F o r t h  8 0 8 6 / 8 8  Ver 1 . 0  

DROP 
S E M I S  

DB 
DW 

D T R A I  DW 
DW 
DW 
DW 

D T R A l  DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

DTRA2 DW 
DW 

D T R A 3  DW 
DW 
DW 

; E N D I F  

' G 8 + 8 0 H  
TYPES-7 
DOCOL 
D U P  
Z E R O  
XD 0 
OVER 
OVER 
P L U S  
ONE 
SUBB 
CAT 
B L S  
SUBB 
ZBRAN ; I F  
O F F S E T  DTRA2-$  
LEAVE 
B RAN ; E L S E  
O F F S E T  DTRA3-$ 
ONE 
S U B B  ; E N D I F  
XLOOP ; LOOP 
O F F S E T  DTRA1-$  
SEMIS 
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.43?86 V E R  1.a S3LiXCE: FORTH.A86 Zig F o r t h  8886./98 V e r  1.0 

EJECT 

I 

Da 
DB 
DB 
DW 

PDOTQ DW 
DW 
DW 
DW 
DW 
DiJ 
DW 
DW 
DW 
3W 

PAGE f: 

84H 
( * I "  

' )  ' + 8 a H  
D T R A I - 6 C H  
DOCOL 
RR 
COUNT 
D U P  
ONE? 
F ROY R 
PLUS 
TOR 
TYPES 
SEYIS 

ac 23 
I I 

f l t l+8$:+ 
PDCTQ-7 
3OCOL 
LIT', 2 2 3  
STAT& 
AT 
ZSRAN ; I F  
a F F S E T  D O T a 1 - S  
COY? 
PDOTQ 
WORDS 
HE4E 
CAT 
ONE? 
ALLOT 
BRAN ; E L S E  
O F F S E T  DOTQ2-$ 
WORDS 
HERE 
COUNT 
TYPES 
S E E I S  



A S M 8 6  VER 1 . 0  S O U R C E :  F O R T H . A 8 6  F i g  F o r t h  8 0 8 6 / 8 8  V e r  1 . 0  

E J E C T  

- * * * * * * * * * * * * * *  
; * E X P E C T  * . * * * * * * * * * * * * * *  
I 

D S  86H 
DB ' E X P E C  ' 
DB ' T 8 + 8 0 H  
DW DOTQ-5  

E X P E C  DW DOCOL 
DW OVE R 
DW PLUS 
DW OVER 
DW XDO 

E X P E l  DW KEY 
DW D U P  
DW L I T ,  0EH 
DW P O R I G  
DW A T  
DW EQUAL 
DW ZBRAN ; I F  
DW O F F S E T  E X P E 2 - $  
DW DROP 
DW D U P  
DW I D 0  
DW EQUAL 
DW DUP 
DW FROMR 
DW TWO 
DW S U B  B 
DW P L U S  
DW T O R  
DW ZBRAN ; I F  
DW O F F S E T  E X P E 6 - $  
DW L I T  
DW B E L L  
DW BRAN ; E L S E  
DW O F F S E T  E X P E 7 - $  

E X P E 6  DW L I T  
DW B S O U T  ; ENDIF 

E X P E 7  DW BRAN ; E L S E  
DW O F F S E T  E X P E 3 - $  

E X P E 2  DW D U P  
DW L I T ,  0DH 
DW EQUAL 
DW ZBRAN ; IF 
DW O F F S E T  E X P E 4 - $  
DW LEAVE 
DW DROP 
DW B L S  
DW Z E R O  

BRAN ; E L S E  
OFFSET EXPES-$ 
D U P  
I D 0  
C S T O R  
Z E R O  

; ENDIF 

PAGE 5:  



L5M86 V E R  1.0 SOGRCE: FOR'TH.A.86 . - F i g  F o r t h  8 0 8 6 / 8 8  Ver 1.0 

I DO 
ONE? 
STORE ; EXDIT 
EM1 T 
XLOOP ; LOOP 
9FFSET EXPE1-$ 
DROP 
SEiilIS 

85H 
'QCER' 
'Y '+BaH 
EXPEC-9 

, DOCOL 
T I 5  
AT 
LIT, 5 B H  
EXPEC 
ZERO 
IS?j 
STORE 
SEMIS 



ASM86 VER 1 . n  SOURCE:  FORTH.A86  F i g  F o r t h  8 8 8 6 / 8 8  Ver 1 . 0  

E J E C T  

. ** * * * * * * * * * * * * * *  
; * 0 (NULL)  * . * * * * * * * * * * * * * * * *  

NULL 

. * * * * * * * i t * * *  

; *  F I L L  * . * * * * * * * * * * * *  

F I L L  

I 

DB 
DB 
DB 
DW 
DW 
P O P  
P O P  
P O P  
MOV 
MOV 
CLD 
R E P  
JMP 

PAGE 5 3  

0 C  1H ; A BINARY ZERO 
8 0 H  
QUERY-8 
DOCOL 
BLK 
AT 
ZBRAN ; I F  
O F F S E T  NULL1-$ 
ONE 
BLK 
P S T O R  
ZERO 
INN 
STORE 
BLK 
AT 
BSCR 
ONE 
SUBB 
ANDD 
ZEQU 
ZBRAN ; I F  
O F F S E T  NULL2-$ 
QEXEC 
FROM R 
DRDP ; E N D I F  
BRAN ; E L S E  
O F F S E T  NULL3-$ 
FROMR 
DROP ; E N D I F  
S E M I S  

8 4 H  
' F I L '  
' L 1 + 8 0 H  
NULL-4 
$+2 
A X  ; F I L L  CHAR 
C X  ; F I L L  COUNT 
D I  ; B E G I N  ADR 
BX,  D S  
E S , B X  ; ES <- DS 

; INC D I R E C T I O N  
S T O S  
NEXT 

AL ; STORE BYTE 



:\5!-!35 :jE2 1.0 SOURCE: FCRTH.A86 F i g  F o r t h  8 0 8 6 / 8 8  Ver 1 . d  

. * * * * * * * * * * * * *  
; * E R A S E  * . * * * * * * * * * * * * *  
; 

D B 
DB 
DB 
DW 

ERASEE Dw 
DW 
DW 
3% 

85H 
'ERAS' 
'E1+88H 
F I L L - 7  
DOCOL 
ZERO 
F I L L  
S E N I S  

. * * * * * * * * * * * * * *  
; * BLANKS * . * * * * * * * * * * * * * *  
I 

DB 
DB 
DB 
DW 

BLANK DW 
DW 
DW 
DW 

. * * * * * * * * * * * *  
; * HOLD * . * * * * * * * * * * * *  
I 

I 

DB 
DB 
DS 
DW 

HOLD DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

; * PAD * . * * * * * * * * * * *  
I 

PAD 

8 5tI 
'BLANK ' 
'S '+8OH 
E R A S E E - 8  
DGCOL 
BLS 
F I L L  
S E X I S  

DGCOL 
LIT, -1 
HLD 
PSTOR 
HLD 
AT 
CSTOR 
SEMIS 

8 3H 
'PA' 
'Dt+80H 
HOLD-7 
DOCOL 
HERE 
L I T ,  44H 
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P L U S  
S E M I S  

. ************  
; * WORD * 
; * * * * * * * * * * * *  
* 

DB 
DB 
DB 
DW 

WORDS DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

WORD1 DW 
DW 

WORD2 DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

8 4 H  
'WOR' 
' D 1 + 8 0 H  - 

PAD-6 
DOCOL 
BLK 
AT 
ZBRAN ; I F  
O F F S E T  WORD1-$ 
BLK 
A T  
BLOCK 
BRAN ; ELSE 
O F F S E T  WORD2-$ 
T I B  
AT ; E N D I F  
INN 
AT 
PLUS 
SWAP 
ENCL 
HERE 
L I T ,  22H 
BLANK 
INN 
P S  TOR 
OVER 
SUBB 
TOR 
RR 
HERE 
CSTOR 
PLUS 
HERE 
ONEP 
FROMR 
CMOVE 
S E M I S  



.43?136 VER 1 . 0  SOURCE: F C R T H . A 8 6  F i g  F o r t h  8 0 8 6 / 8 8  Ver 1.0 

E J E C T  

. **********if**** 

; * ( N U M B E R )  * . * * * * * * * * * * * * * * * *  
I 

0 C 3 2  88 
JC33 28 4 E  55  4D 4 2  45 

5 2  
0C3A A 9  
g C 3 B  E 5  0 B  
0 C 3 D  20 0 5  
0 C 3 F  0 7  a 7  
0 C 1 1  7 9  0 4  
0 C 4 3  BC 03 
0 C 4 5  C 1  04 
0 C 4 7  CD 0 6  
0 C 4 9  B 4  04 
O C ~ B  01 a2 
0C4D 9A 0 1  
0 C 4 F  2 C  0 0  
OC51 5C 0 4  
d C 5 3  CD 0 6  
O C 5 5  3 4  a 4  
3 C 5 7  a d  0 3  
a C 5 9  5 F  0 4  
i3CS9 C 3  0 7  
0 C 5 D  CD 0 6  
0C5F B 4  0 4  
a c f x  04 0 3  
d C 6 3  1 4  8 4  
0 C 5 5  D7 0 5  
0 C 6 7  3 4  i34 
O C 6 9  8 7  0 7  
d C 6 3  9 A  01 
OC6D 0 8  0 0  
a C 6 F  A S  0 5  
0 C 7 1  D7 0 6  
dC73 9 5  0 4  
3 C 7 5  C C  0 3  
0 ~ 7 7  8 9  a 1  
0C79 C 6  F F  
a C 7 B  CC 03 
bC7D 9 A  0 3  

DB 
DW 

PNUMB DW 
PNLJlYl DW 

DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
CW 
D'w' 
DW 
DW 
DW 
D w  
DEj 
DW 
DW 

PNUM3 DW 
DW 
DW 

?NUN2 DW 
DW 

88H 
' (NUMBER' 

; B E G I N  

' ) ' + 8 f l H  
WORDS-7 
DOCOL' 
ONEP 
DUP 
T 3 R  
CAT 
BASE 
AT 
D I G I T  
ZBRAN ; W H I L E  
OFFSET PNGM2-$ 
SWAP 
B A S E  
AT 
USTAR 
DROP 
ROT 
B A S E  
AT 
iTSTAR 
DPLCS 
DPL 
AT 
GNEP 
ZBRAN ; I F  
OFFSET PNUX3-S 
ONE 
GPL 
PSTOX ; Z N C I F  
FROMR 
B  RAN ; R E P E A T  
O F F S E T  PNYM1-$ 
FROMR 
S E M I S  

PAGE 56 



A S M 8 6  V E R  1 . 0  S O U R C E :  F O R T H . A 8 6  F i g  F o r t h  8 0 8 6 / 8 8  Ver 1 . 0  

E J E C T  

. * * * * * * * * * t i * * *  

; * NUMBER * . **************  

NUMB 

P A G E  57  

86H 
'NUMBE ' 
' R 1 + 8 0 H  

PNUMB-0BH 
DOCOL 
ZERO 
ZERO 
ROT 
D U P  
O N E P  
C A T  
L I T ,  2 D H  
EQUAL 
D U P  
T O R  
P L U S  
L I T ,  -1 
D P L  ; B E G I N  
S T O R E  
PNUMB 
D U P  
C A T  
B L S  
SUB B 
ZBRAN ; W H I L E  
O F F S E T  NUMB2-$ 
D U P  
CAT 
LIT, 2EH 
S U B B  
ZERO 
QE RR 
ZERO 
BRAN ; R E P E A T  
O F F S E T  N U M B 1 - $  
DROP 
FROMR 
ZBRAN ; I F  
O F F S E T  N U M B 3 - $  
DMINU ; E N D I F  
SEMIS 



ASZ86 VER 1.a SOURCE:  F G R T H . A 8 6  Fig F o r t h  8 0 8 6 / 8 8  Ver 1.0 

E J E C T  

I 

DB 
DB 
DB 
DW 

D F I N D  DW 
DW 
DW 
DW 
DW 
DW 
Diu' 
DW 
DK 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

D F I N l  DW 

. * * * * * * * * * * * * * * *  
; * ( A B O R T )  * . * * * * * * * * * * * * * * *  

DB 
DB 
DB 
DW 

PABOR DW 
DW 
DW 

8 5 H  
' - F I N s  
' D 4 + 8 O H  

NUMB-9 
DOCOL 
B L S  
WOZDS 
H E R E  
COIU'T 
AT 
AT 
P F I N D  
DUE) 
ZEQU 
ZBRAN ; I F  
OFFSET D F I N I - $  
DROP 
HEXE 
LATES 
PFIND ; E N D I P  
S E M I S  

. ** * * * * * * * * * * *  
; * ERROR * . * * * * * * * * * * * * *  
I 

DB 
DB 
DB 
Dh' 

ERROR DW 
DW 
DW 
DW 
DW 
DW 
DW 

ERR01 DW 

8 7 H  
' ( A B O R T '  
' )  ' + 8 g H  

D F I N D - 8  
D O C 3 L  
ABORT 
SEMIS 

8 5H 
' E R R 0  ' 
' R 1 + 8 0 H  

PABOR-0AH 
DOCOL 
WARN 
AT 
ZLESS 
ZBRAN ; I F  
O F F S E T  ERRO1-$  
PABOR ; E N D I F  
H E R E  
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A S M 8 6  VER 1 . 0  S O U R C E :  F O R T H . A 8 6  F i g  F o r t h  8 0 8 6 / 8 8  Ver 1 . 0  

DW COUNT 
DW TYPES 
D W PDOTQ 
DB 2 
DB l ?  1 

DW M E S S  
DW SPSTG 
CHANGE FROM F I G  MODEL 
DW I N N ,  A T ,  B L K ,  A T  
DW E L K ,  AT 
DW DDUP 
DW ZBRAN ; I F  
DW OFFSET E R R 0 2 - $  
DW I N N ,  AT 
DW SWAP 

E R R 0 2  DW QUIT 

; * I D .  * . * * * * * * * * * * *  

DB 
DB 
DB 
DW 

I D D O T  DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

8 3 H  
' I D '  
' . ' + 8 0 H  
ERROR-8  
DOCOL 
PAD 
L I T ,  2 0 H  
L I T ,  5 F H  
F I L L  
D U P  
P F A  
L F  A 
OVER 
S U B B  
PAD 
SWAP 
CMOVE 
PAD 
COUNT 
LIT, 1 F H  
ANDD 
T Y P E S  
S P A C E  
S E M I S  

PAGE 5 9  



S O U R C E :  FORTH. A 8 6  F i g  F o r t h  9086/88 Ver 1.0 

E J E C T  

. **************  
; * C R E A T E  * . * * * * * * * * * * * * * *  

C R E A T  

8 6 H  
' C R E A T '  
' E V + 8 0 H  
I DDOT-6 
DOCOL 
D F I N D  
ZBRAN ; I F  
O F F S E T  C R E A 1 - $  
DROP 
NFA 
IDCOT 
L I T ,  4 
MESS 
S P A C E  ; ENDIP 
HEXE 
DUP 
C A T  
WIDTIl 
AT 
MIN 
ONEP 
ALLOT 
DUP 
L I T ,  0A3H 
TOGGL 
H E R E  
ONE 
SU3 3 
L I T ,  80H 
TOGGL 
LATES 
COK??.A 
C U R R  
A T  
S T O R E  
HERE 
m o p  
COMMA 
SEMIS 



ASM86 VER 1 . 0  SOURCE: FORTH.A86  F i g  F o r t h  8 0 8 6 / 8 8  Ver 1 . 0  

E J E C T  

. ** * * * * * * * * * * * * * * *  
; * [ C O M P I L E ]  * . * * * * * * * * * * * * * * * * *  

BCOMP 

0C 9H 
' [COMPILE  ' 

' 1  '+80H 
CREAT-9 
DOCOL 
D F I N D  
ZEQU 
ZERO 
QERR 
DROP 
C F  A 
COMYA 
S E M I S  

. * * * * * * * * * * * * * * *  
; * L I T E R A L  * . * * * * * * * * * * * * * * *  
I 

0 D F 0  C 7  DB 0 C 7 H  
0 D F 1  4C 4 9  5 4  4 5  52  4 1  DB ' L I T E R A '  
0 D F 7  CC DB ' L 8 + 8 0 H  
0 D F 8  D2 OD DW BCOMP-0CH 
0DFA 2 0  0 5  L I T E R  DW DOCOL 
ODFC C 2  0 6  DW S T A T E  
0 D F E  B 4  0 4  DW AT 
BE00 9A 0 1  DW ZBRAN ; I F  
0 E 0 2  0 8  0 0  DW O F F S E T  L I T E 1 - $  
0 E 0 4  1 E  09 DW COM P 
0 E 0 6  6A 0 1  DW L I T  
B E 0 8  3 F  0 7  DW COMMA ; E N D I F  
0 E 0 A  9 A  0 3  DW S E M I S  
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E J E C T  

DB 
DW 

DLITE DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

D L I T l  DW 

0 C 8 H  
'DLITERA' 

'L1+80H 
LITER-0AH 
DOCOL 
STATE 
AT 
ZBRAX ; IF 
OFFSET DLIT1-$ 
SWA? 
LIT52 
L I T E R  
SEMIS 

8 6 3  
' ? S T A C '  
' R 1 + 8 3 H  
ELITE-0SH 
DOCOL 
SPAT 
SZE3.O 
AT 
S;V' A? 
U L E S S  
OXE 
QE R i i  
SPAT 
HERE 
LIT, 80H 
PLUS 
ULESS 
LIT, 7 
QE RR 
SEMIS 

A G E  6 2  



ASM86 VER 1 . 0  SOURCE: FORTH.A86 F i g  F o r t h  8 0 8 6 / 8 8  Ver 1 .0  

INTER 
I N T E l  

INTE 3  

INTE 4  

EJECT 

. *****************  
; * INTERPRET * . * * * * * * * * * * * * * * * * *  
I 

8 9  DB 89H 
4 9  4E 5 4  4 5  5 2  50 DB 'IIU'TERPRE' 
5 2  4 5  
D4 DB ' T 1 + 8 0 H  
29 0E DW QSTAC-9 
2 0  0 5  DW DOCOL 
E0 0C DW DFIND ; B E G I N  
9 A  0 1  DW ZERAN ; I F  
1E 0 0  DW OFFSET INTEZ-$ 
C 2  0 6  DW STATE 
B 4  0 4  DW AT 
7 9  0 7  DW LESS 
9A 0 1  DW ZBRAN ; IF 
0A 0 0  DW OFFSET INTE3-$ 
3F 0 8  DW CFA 
3F 0 7  DW COMMA 
8 9  0 1  DW BRAN ; ELSE 
0 6  0 0  DW OFFSET INTE4-$ 
3F  0 8  DW C F A  
7 A  0 1  DW EXEC ; ENDIF 
3 2  0E DW QSTAC 
8 9  0 1  DW BRAN ; ELSE 
1C 0 0  DW OFFSET INTE5-$ 
2 3  0 7  DW HERE 
8 8  0C DW NUMB 
D7 0 6  DW DPL 
B 4  0 4  DW A T  
0 7  0 7  DW ONEP 
9A 0 1  DW ZBRAN ; I F  
0 8  0 0  DW OFFSET INTE6-$ 
17 0E DW DLITE 
8 9  0 1  DW BRAN ; ELSE 
0 6  0 0  DW OFFSET INTE7-$ 
5 F  0 4  DW DROP 
FA 0D DW LITER ; ENDIF 
32 BE DW QSTAC ; ENDIF 
8 9  0 1  DW BRAN ; A G A I N  
C 2  FF DW OFFSET INTE1-$ 
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E J E C T  

Fig F o r t h  8 0 8 6 / 8 8  Ver 1.0 PAGE 6 2  

- * * * * * * * * * * * * * * * * *  
; * I M M E D I A T E  * . * * * * * * * * * * * * * * * * *  

0 5 C 6  
0 Z 2 7  
3EC9 
a x s  
35f D 
k3SCr' 
gEz.1 
3 E 2 3 
acz5 
OED7 
a 5 ~ 9  
a E D B  
aEDG 
af EF 
aEE? 
0 E E 3  
0 E E 5  
0EE7 
QEE9 
3 E E B  
BEED 
d E Z F  

DB 
DW 

IMMED DW 
DW 
DW 
DW 
DW 

898 
' I M M E G I A T '  

' E 1 + 8 0 ~  
I N T E R - O C H  
DOCOL 
LATES 
L I T ,  4 B H  
TOGGL 
S E M i S  

. * * * * * * * * * * * * * * * * * *  
8 

; * VOCABULARY * . * * * * * * * * * * * * * * * * * *  

DB 
DW 

VOCAB DW 
DW 
DW 
DW 
Dbi 
D W  
DW 
DW 
3W 
DW 
DW 
DW 
DL4 
DW 
DW 
DW 

DCVOC D'd 
DW 
CW 
DW 

' Y  '+80H 
IMMED-OCH 
DOCOL 
BLILD 
L I T  
3A381H 
CSM?iA 
C C S R  
A T  
C F A. 
COMMA 
H E R E  
VOCL 
A T  
COMMA 
VOCL 
S T O R E  
D O E S  
?"do P 
C C N T  
S T O R E  
S E M I S  



A S M 8 6  VER 1 . 0  SOURCE:  F O R T H . A 8 6  F i g  F o r t h  8 0 8 6 / 8 8  Ver 1 . 0  

0 E F 1  C 5  
0 E F 2  4 6  4 F  5 2  5 4  
0 E F 6  C 8  
0 E F 7  B C  0 E  
0 E F 9  DF 0 9  
0 E F E  E 9  0 E  
Q E F D  8 1  A 0  
0 E F F  0 0  1 A  
O F 0 1  0 0  0 0  

E J E C T  

. * * * * * * * * * * * * *  
; * FORTH * . * * * * * * * * * * * * *  
I 

I 

; THE ' T A S K - 7 '  I S  A COLD S T A R T  VALUE 
; ONLY. I T S  CHANGED EACH T I M E  A 
; D E F I N I T I O N  I S  A P P E N E D  T O  THE ' F O R T H '  
; VOCABULARY. 
I 

DB 
DB 
DB 
DW 
DW 
DW 
DW 
DW 
DW 

FORTH 

0 C  5H 
' F O R T  ' 
' H t + 8 0 H  
VOCAB-0DH 
DODOE 
DOVOC 
0 A 0 8 1 H  
TASK-7  ; 
0  I 

PAGE 6 5  

. * * * * * * * * * * * * * * * * * * *  
; * D E F I N I T I O N S  * . * * * * * * * * * * * * * * * * * * *  
I 

OF03 8B DB 8B H 
0 F g 4  4 4  4 5  4 6  4 9  4 E  4 9  D B ' D E F I N I T I O N  ' 

5 4  4 9  4 F  4 E  
0 E 0 E  D 3  DB ' S 1 + 8 @ H  
0 F Q F  E l  0 E  DW FORTH-8 
O F 1 1  2 0  0 5  DW DOCOL 
O F 1 3  A 8  0 6  DW CONT 
O F 1 5  B 4  0 4  DW AT 
O F 1 7  B 6  0 6  DW CURR 
O F 1 9  DF 0 4  DW STORE 
0 F l B  9 A  0 3  DW S E M I S  

D E F I N  

PAREN 

I 

DB 0C 1H 
DB ' ( ' + 8 0 H  
DW D E F I N - 0 E H  
DW DOCOL 
DW L I T ,  ' ) ' 
DW WORDS 
DW S E M I S  

COLD S T A R T  VALUE ONLY 
E N D  O F  VOCABULARY LIST 



~ 5 Y 8 6  V E X  1. i3 S O U R C E :  P o R T x - A ~ ~  F i g  F o r t h  8 3 8 6 / 8 8  Ver 1.0 

E J E C T  

; * QUIT * . * * * * * * * * * * * *  

QUIT 

. * * * * * * * * * * * * *  
; * ABORT " . * * * * * * * * * * * * *  
I 

Dl3 
DB 
T) B 
DW 

ABORT DW 
DW 
DW 
DW 
DW 
DW 
DW 
DB 
DB 

8 4 H  
' Q U I  ' 
' T 1 + S 3 i l  
PAREN-4 
DOCOL 
ZERO 
BLK 
STORE 
5 B  .w. C 
RPSTO ; B E G I S  
CR 
QLTERY 
I N T E R  
STATE 
AT 
ZEQU 
ZBRAN ; I F  
OFFSET QUITZ-$ 
P D O T Q  
2 
'JK ' ; EXDIF 
BTiAN ; AGAIN 
DFFSET QUIT1-$  

859  
'ABGR' 
' T 1 + 8 0 %  
QUIT-7 
DOCGL 
SPSTO 
DECA 
QS TAC 
CR 
DOTCPU 
PDOTQ 
OD H 
' F i g - F o r t h  ' 

FIG2EL+30Hl ADD?', F I G R E 7 J + 3 a H  
FORTH 
DEFIN 
QUIT 
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E J E C T  

F i g  F o r t h  8 0 8 6 / 8 8  Ver 1.0 

; WARM START VECTOR COMES HERE 
I 

WRM : MOV S 1 , O F F S E T  WRMl 
JMP NEXT 

~ R M I  DW WARM 

; ************  
; * WARM * 
; ** * * * * * * * * * *  

WARM 

8 4 8  ; WARM 
'WAR' 
' M 1 + 8 0 H  
ABORT-8 
DOCOL 
MTBUF 
ABORT 

PAGE 6 

; COLD START VECTOR COMES HERE 
I 

CLD: MO V S 1 , O F F S E T  C L D l  ; ( I P )  <- 
MOV A X , C S  
MOV DS ,AX ; S E T  DATA SEG 
MOV SP,WORD PTR O R I G + 1 2 H  ; PARAM. STK 
MOV S S I A X  ; S E T  STACK SEG 
MOV E S ,  AX ; S E T  EXTRA SEG 
CLD ; D I R  = I N C  
MOV BP, R P P  ; RETURN STACK 
JMP NEXT 

I 

C L D l  

. ** * * * * * * * * * *  
; * COLD * . * * * * * * * * * * * *  

COLD 

COLD 

8 4 H  
' C O L '  
' D 1 + 8 0 H  

WARM-7 
DOCOL 
MTBUF 
ZERO, DENSTY 
STORE 
F I R S T  
USE,  STORE 
F I R S T  
PREV,  STORE 
DRZER 
L I T ,  0 
L I T ,  E P R I N T  
STORE 



Fig F o r t h  8 0 8 6 / 8 8  Ver l.Q 

LIT 
ORIG+12H 
LIT, UP 
AT 
LIT, 6 
PLUS 
LIT, 10H 
CMOVE 
LIT, O R I G + Q C H  
AT 
LIT, FORTH+6 
STORE 
ABORT 
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ASM86 VER 1 . 0  

BEFE 
OFF@ 
1 0 0 2  
1 0 0 3  
1 0 0 5  
1 0 0 7  
1 0 0 8  
l0BA 
100C 
l 0 0 E  
l 0 0 F  

SOURCE: FORTH.A86 F i g  F o r t h  8 0 8 6 / 8 8  Ver  1 . 0  PAGE 6 9  

E J E C T  

DB 
DB 
DB 
DW 

STOD D W 
POP 
SUB 
O R  
JNS 
DEC 

STOD1: JMP 

DPM 

; *  ABS * . * * * * * * * * * * *  

84H 
I S - >  ' 
' D 1 + 8 0 H  
COLD-7 
$+2 
DX 
A X ,  AX 
DX , DX 
S T O D l  
AX 
DPUSH 

8 2 H  
'+  ' 
' - ' + 8 0 H  
STOD-7 
DOCOL 
ZLESS 
ZBRAN ; I F  
OFFSET PM1-$ 
MINUS ; ENDIF 
SEMIS 

83H 
' D +  ' 
' - ' +808  
PM-5 
DOCOL 
ZLESS 
ZBRAN ; I F  
OFFSET DPM1-$ 
DMINU ; ENDIF 
SEMIS 

8 3 H  
' A B  ' 
' S 1 + 8 0 H  

; S1 
; A X = 0  
; SET FLAGS 
; POSITIVE NUMBER 
; NEGITIVE NUMBER 



2 . 6  3 1 SOURCE: FORTH.AB6 

A B S  

; *  DABS * . * * * * * * * * * * * *  
t 

F i g  F o r t h  8 0 8 6 / 3 8  Ver 1 . a  

. * * * * * * * * * * *  
; * M I N  * . * * * * * * * * * * *  

. * * * * * * * * * * *  
; * MAX * . * * * * * * * * * * *  
I 

MAX 

DPY-6 
DOCOL 
GUP 
?!'I 
SEMIS 

8 4 H  
'DAB ' 
' S 1 + 8 0 H  

A B S - 6  
DOCOL 
DUP 
DPY 
S E F I I S  

8 3 3  
'YI ' 
' N  ' + a d 3  
DABS-7 
DOCOL,TGUP 
GZZAT 
ZSRAN ; I F  
3FFSET MIN1-$ 
S i j  A? ; ENDIF 
C R S ?  
SEHIS 

83H 
' M A '  
' X  ' +80H 

M I N - 6  
DOCOL,TDL'P 
LESS 
ZBRAN ; IF 
DFFSET MAX1-$ 
SSAP ; E N C I F  
DROP 
SEYIS 

PAGE 7.2 
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E J E C T  

MSTAR 

MSLAS 

S T A R  

82H 
' M '  
' * ' + 8 0 H  

MAX-6 
DOCOL, T D U P  
XO R R  
TOR 
ABS 
SWAP 
AB S 
USTAR 
FROM R 
D PM 
S E M I S  

8 2 H  
' M  ' 
' / ' + 8 0 H  

MSTAR-5 
DOCOL 
OVER 
T O R  
TOR 
DABS 
RR 
A B S  
US LAS 
FROMR 
R R  
XORR 
PM 
SWAP 
FROM R 
PM 
SWAP 
SEMIS 

8 1 H  
' * ' + 8 0 H  

MSLAS-5  
DOCOL 
MSTAR 

PAGE 7 1  



A 3 8 6  VER 1 . 0  SOURCE: FOXTH.A86 Fig F o r t h  8 0 8 6 / 8 8  Ver 1 . 0  

DB 
DB 
DB 
DW 

SLMOD DW 
DW 
DW 
DW 
DW 
DW 

DB 
DB 
DW 

SLASH DW 
DW 
DW 
DW 
Di i  

. * * * * * * * * * * *  
; *  MOD . ** * * * * * * * * *  

MODD 

OROP 
S E M I S  

8 4 H  
' /MO ' 
' D t + 8 a H  

S T A R - 4  
DOCOL 
TOR 
S T O D  
FROMR 
MSLAS 
S E M I S  

81H 
' / ' + 8 0 H  
SLMOD-7 
9OCOL 
SLMOD 
SWAP 
DROP 
SEMIS 

83H 
'MO ' 
' D ' + 8 B H  

S L A S H - 4  
DOCOL 
SLMOD 
DROP 
S E X I S  

* * * * * * * * * * * * *  
; *  *,/MOD * - * * * * * * * * * * * * *  
1 

DB 8513 
DB ' */MO ' 
DB ' D 4 + 8 0 H  
DW MODD-6 

SSMOD DW DOCOL 
DW TOR 

PAGE 7 2  
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DB 
DB 
DB 
DW 

MSMOD DW 
DW 
CW 
DEj 

DW 
DW 
DW 
DW 
DW 
DW 
DW 

MSTAR 
FROMR 
M S L A S  
S E M I S  

8 2H 
I t 1  

' , 1 1 + 8 0 H  
SSMOD-8 
DOCOL 
SSMOD 
SWAP 
DROP 
S E M I S  

8 5 H  
'M/MO ' 
' D 1 + 8 0 H  
SSLA-5 
DOCOL 
T O R  
Z E R O  
RR 
U S L A S  
FROMR 
SWAP 
T O R  
U S L A S  
FROMR 
S E M I S  
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E J E C T  

- * * * * * * * * * * * * * *  
; * ( L I N E )  * . * * * * * * * * t i * * * *  
I 

DB 
D  a 
D a 
DW 

P L I N E  DW 
DW 
DW 
DW 
DW 
DW 
DX 
DK 
DW 
DW 
DW 
DW 
DM 

D L I N E  

86H 
' ( L I N E '  
' )  ' + 8 a H  
MSMOD-8 
DOCOL 
TOR 
L I T ,  64 
BBUF 
SSMOD 
FROMR 
B S C R  
STAT! 
PLUS 
BLOCK 
PLLiS 
L I T ,  6 4  
SEMIS 

85H 
' . LIN ' 
' E " t8g i - l  
PLI?JZ-9  
GCCOL 
PLI:iE 
DT.SA2 
TYPES 
SEMIS 

; * * * * * * * * * * * * * * *  
; * MESSAGE . * * * * * * * * * * * * * * *  

MESS 

87H 
'MESSAG ' 
'E'+88H 
DLINE-8 
DCCOL 
XARN 
AT 
ZBRAN ; IF' 
OFFSET MESS1-$ 
DDUP 
ZBRAN ; IF 
OFFSET MESS2-$ 
L I T ,  4 

PACE 7 3  
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OFSET 
AT 
BSCR 
SLASH 
SUBB 
DLINE 
S P A C E  ; ENDIF 
BRAN ; ELSE 
O F F S E T  M E S S 3 - $  
PDOTQ 
6 
'MSG # ' 
DOT ; ENDIF 
SEMIS 
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I 

; S T O R E  WORD A T  P O R T .  

P T S T O  

DB 
DB 
DB 
DW 
DW 
P O P  
P O P  
O U T  
J M P  

8 2 H  
I P  
' ! ' i 8 0 H  

P T A T - 5  
$ + 2  
DX ; P O R T  ADDR 
AX ; DATA 
DX,AX ; WORD O U T P U T  
N E X T  
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E J E C T  .----------------------------------------------- 
I 

t 

; D I S K  I N T E R F A C E  WORDS 

I 

; DOUBLE D E N S I T Y  8"  FLOPPY C A P A C I T I E S  
# 

SPT2 EQU 5 2  ; S E C T O R S  P E R  TRACK 
T R K S  2 EQU 7 7  ; NUMBER OF T i L I C K S  
S P D R V 2  EQLl S P T 2 * T R K S  2 ; SECTC?.S/DRIVE 
I 

; S I N G L E  D E N S I T Y  8" F L O P P Y  C A P A C I T I Z S  
I 

S P T l  EQU 2 6  ; S E C T C R S / T R A C K  
T R K S l  EQU 7 7  ; # TRACKS 
S P D R V l  EQU S P T l  *TRKS 1 ; S E C T O R S / D R I V G  
I 

B P S  EQU 126 ; B Y T E S  P E R  S E C T O R  
MXDRV EQU 2 ; MAX 4 D R I V E S  
I 

I 

; FORTH V A R I A B L E S  AND C O N S T A N T S  
; U S E D  I N  THE D I S K  I N T E R F A C E .  
I 

. * * * * * * * * * * * * *  
; *  D R I V E  * . * * * * * * * * * * * * *  
8 

; C U R R E N T  D R I V E  N U K B E R  
I 

D B 85H 
DB ' D R I V '  
D B 'Et+8BH 
DW P T S T O - 5  

D R I V E  DW DOVAR, 0 

. ***********  
; * S E C  * . * * * * * * * * * * *  
I 

; C U R R E N T  S E C T O R  NUMBER 

S E C  

8 3 t i  
' S E '  
' C  ' + 8 0 H  
D R I V E - 8  
DOVAR 
0 
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E J E C T  

; ** * * * * * * * * * * *  
; *  TRACK * . ************* 
t 
; C U R R E N T  TRACK NUMBER 
I 

DB 8 5 H  
DB 'TRAC ' 
DB ' K g + 8 0 H  
DW S E C - 6  

TRACK DW DOVAR, 0 

. *********** 
; *  U S E  * . * * * * * * * * * * *  
I 

; A D D R E S S  OF NEXT B U F F E R  T O  U S E  
I 

DB 838 
DB ' U S  ' 
DB ' E t + 8 0 H  
DW TRACK- 8 
DW DOVAR 
D W B U F  1 

USE 

; * * * * * * * * * * * *  
; *  P R E V  * . ************  
I 

; A D D R E S S  OF P R E V I O U S L Y  U S E D  B U F F E R  
I 

DB 8 4 H  
DB ' P R E '  
DB ' V 1 + 8 0 H  
DW U S E - 6  

P R E V  DW DOVAR 
DW B U F  1 

I 

; NUMBER O F  SECTORS P E R  BLOCK 
i 

1 2 1 F  87  DB 8 7 H  
1 2 2 0  53 4 5  4 3  2F 4 2  4C DB ' S E C / B L  ' 
1 2 2 6  CB DB ' K 8 + 8 0 H  
1 2 2 7  1 4  1 2  DW P R E V - 7  
1 2 2 9  5 D  0 5  SPBLK DW DOCON 
1 2 2 B  0 1  0 0  DW K B B U F / B P S  
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E J E C T  

I 

; NUMBER OF BUFFERS 
I 

DB 
DB 
DB 
DW 

NOBUF DW 

; * D E N S I T Y  * . * * * * * * * * * * * * * * *  
I 

; 0 = S I N G L E ,  1 = DOUBLE 
I 

1239 87  D E 87H 
123A 4 4  4 5  4E 53 4 9  5 4  DB 'DENS IT ' 
1 2 4 a  D9 DB 'Y1+8aH 
1241 2D 1 2  DW NGBUF-8 
1 2 4 3  7 6  05 DESSTY DW DG'JA2 
1245 0 0  0 0  Dw 0 

I 

; DISK ERROR STATUS 
I 

1247 8A DB 8 A 3  
1248 44 49  5 3  4 3  2D 45 D B 'DISK-EXRO' 

5 2  5 2  4F 

DSKERR DW DOVAR, 0 

PAGE P i l  
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E J E C T  

PBUF 

PBUF 1 

. ** * * * * * * * * * * * *  
; * UPDATE * . * * * * * * * * * * * * * *  

8 4 H  
'+BU ' 
' F 1 + 8 0 a  

DSKERR-13 
DOCOL 
LIT, CO 
P L U S ,  DUP 
L I M I T ,  EQUAL 
ZBRAN 
O F F S E T  PBUF1-$  
DROP, F I R S T  
DUP PREV 
AT,  SUBB 
S E M I S  

UPDAT 

8 6 H  
'UPDAT ' 
' E 1 + 8 0 H  
PBUF-7 
DOCOL, PREV 
AT,  AT 
L I T ,  8 0 0 0 H  
ORR 
PREV,  A T  
STORE,  S E M I S  

* . . . . . . . . . . . . . . . . . . . . .  
; *  EMPTY-BUFFERS * . . . . . . . . . . . . . . . . . . . . . .  

MTBUF 

8DH 
'EMPTY-BUFFER' 

' S  ' + 8 0 H  
UPDAT-9 
DOCOL, FIRST 
L I M I T , O V E R  
SUBB,  ERASEE 
SEMIS 
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E J E C T  

. * * * * * * * * * * *  
; *  DRB * . * * * * * * * * * * *  
I 

D B 
DB 
DB 
DW 

DRZER DW 
DW 
DW 

I 

3B 
DB 
DB 
DW 

DRONE DW 
3 K  
DW 
DW 
DW 
DW 
DK 

DRONl DEi 
DRON2 DW 

Di4 

83H 
'DR ' 
' 0 ' + 8 0 f I  
MTBUF-16 
DOCOL, ZERO 
OFSET,STORE 
SEMIS 

83H 
'DR '  
'1 ' + 8 8 8  
DRZER-6 
30COL 
DENSTY , A T  
Z B RAN 
OFFSET DRGN1-$ 
LIT,SPDRV2 
E W N  
OFFSET DRONZ-$ 
LIT, SPi3ilV1 
OFSET, STGRE 
S Z Y I S  
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E J E C T  

. ** * * * * * * * * * * * *  
; * B U F F E R  * . * * * * * * * * * * * * * *  
I 

; N O T E :  THIS  WORD WON'T WORK I F  ONLY 
; U S I N G  S I N G L E  B U F F E R .  
; 

DB 86H 
DB ' B U F F E '  
DB ' R f + 8 0 H  
DW DRONE-6 
DW DOCOL,  U S E  
DW AT,  D U P  
DW T O R  
Dw PBUF 
DW ZBRAN 
DW O F F S E T  B U F F 1 - $  
DW U S E ,  S T O R E  
DW RR , A T  
DW Z L E S S  
DW Z B RAN 
DW O F F S E T  B U F F 2 - $  
DW R R ,  TWOP 
DW R R ,  AT 
DW L I T ,  7 F F F H  
DW ANDD, ZERO 
DW RSLW 
DW R R ,  STORE 
DW R R ,  P R E V  
DW S T O R E ,  FROMR 
DW T W O P I S E M I S  

PAGE 83  
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Fig F o r t h  8 0 8 6 / 8 8  Ver 1 . 0  

. * * * * * * * * * * * * *  
; *  BLOCK * . * * * * * * * * * * * * *  
; 

DB 
DB 
DB 
DW 

BLOCK DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

B L O C 2  DW 
D W 
DW 
DW 
DW 
DW 
D W 
DW 

B L O C 3  DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

B L O C 1  DW 
DW 
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85H 
'BLOC ' 
'Kt+80H 

B U F F E - 9  
D O C O L , O F S E T  
AT, P L U S  
T O R ,  PREV 
AT,  DUP 
A T ,  RR 
SUED 
D U P ,  PLUS 
ZBRAN 
OFFSET BLOC1-$  
TBUF , ZEQU 
ZBRAN 
O F F S E T  BLOC3-$  
DROP,  RR 
B U F F Z ,  DL'P 
R R , O N E  
R S  LW 
Two, S U B B  
DU?, AT 
R R ,  SUBB 
D U P ,  P L U S  
ZEQU 
ZBRAN 
O F F S E T  BLOC2-$ 
D U P ,  P R E V  
S T O R E  
FROMR, DROP 
T W O P I S E M I S  
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E J E C T  

I 

; S E T S :  DMA O F F S E T ,  DMA SEGMEhT 
i TRACK AND SECTOR.  
I 

DB 8 6 H  
DB ' S E T - I  ' 
DB ' 0 1 + 8 0 H  
DW BLOCK-8 
DW $ + 2  
MOV CX,  U S E + 2  
CALL SDMAO 
MOV C X , C S  
CALL SDMAS 
MOV C X , S E C + 2  
CALL S S E C  
MOV CX,TRACK+2 
CALL STRK 
JMP NEXT 

; * SET-DRIVE * . ** * * * * * * * * * * * * * * *  

DB 
DW 

SETDRV DW 
MOV 
CALL 
JMP 

89H 
' S E T - D R I V  ' 

PAGE 85 

; DMA O F F S E T  
; S E T  I T  
; GET SEGMENT 
; S E T  IT 
; S E C T o R  # 
; S E T  I T  
; TRACK # 
; S E T  I T  

' E 1 + 8 0 H  
S E T I O - 9  
$+2 
C X , D R I V E + 2  
SDSK ; S E L E C T  D I S K  
NEXT 
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E J E C T  

I 

; ( C A L C U L A T E S  D R I V E # ,  T R A C K * ,  & S E C T O R B  ) 
; S T A C K :  S E C T O R - D I S P L A C E M E N T  = BLKP * S E C / B L K  
; OUTPUT: V A R I A B L E S  D R I V E ,  T R A C K ,  & S E C  
I 

DB 
DB 
DB 
DW 

T S C A L C  DW 
DW 
DW 
DW 
DW 
DW 
DW 
D'rS 
DX 
DW 
DW 
DW 
DW 
DK 

T S C A L l  DW 
D d  

T S C A L 2  DW 
DW 
DW 
Dd 
DW 

87H 
'T&SCAL ' 
' C  '+80H 
S E T D R V - 1 2  
D O C O L ,  D E X S T Y  
A T  
ZBRAN 
O F F S E T  T S C A L S - $  
L I T ,  SPDR'J2 
S L Y 0 0  
L I T , M X 2 R V t Y I N  
DL'? ,  D R I V E  
AT,  EQL'AL 
Z B M N  
O F F S E T  T S C A L 1 - $  
DROP 
SRAN 
OFFSET T S C A L 2 - $  
D X I V E , S T O i 7 E  
SETCRV 
L I T , S ? T 2  
SLMOD,  TXACK 
~ r n -  LJRE OKZP 

S E Z ,  STSRE 
SEMIS 

SINGLE D E N S I T Y  

L I T , S P D R V l  
SLMGD 
L I T , ! d X D R V , X I N  
D U P ,  D R I V E  
A T ,  E Q U A L  
Z BRAN 
O F F S E T  T S C A L 3 - $  
D R O P  
B i?AN 
O F F S E T  T S C A L 4 - S  
DRIV5,STORE 
S E T G R V  
L I T ,  S T T 1  
S L M O D ,  TRACK 
S T O R E ,  O N E P  
S E C ,  S T O R E  
S E M I S  



A S M 8 6  V E R  1 . 0  SOURCE:  F O R T H . A 8 6  F i g  F o r t h  8086/88 Ver 1.0 

E J E C T  

; ****************  
; * SEC-READ * 
; * * * * * * * * * * * * * * * *  

READ A S E C T O R  

S E C R D  

DB 
DW 
DW 
CAL 
MOV 
MOV 
J M P  

88H 
' S E C - R E A  ' 

' D  ' + 8 0 H  
T S C A L C - 1 0  
$+2 
G S  E C  ; G E T  (READ) SECTOR 
A H ,  0 
D S K E R R + 2 , A X  ; SAVE ERROR S T A T U S  
NEXT 

SECWT 

PAGE 87  

; * S E C - W R I T E  * . * * * * * * * * * * * * * * * * *  
I 

; W R I T E  A S E C T O R  

DB 
DW 
DW 
CALL 
MOV 
MOV 
JMP 

8 9 H  
' S E C - W R I T '  

' E  '+80H 
S E C R D - 1 1  
$+2 
PS EC ; P U T  ( W R I T E )  S E C T O R  
AH, 0 
D S K E R R + 2 , A X  ; SAVE ERROR S T A T U S  
NEXT 



A S Y 8 6  VER 1 . 3  SOURCE: FORTH.A86 

E J E C T  

. * * * * * * * * * * *  

Fig F o r t h  8086/!38 Ver 1.0 

f 

; DISK R E A D / h R I T E  R O U T I N E  
I 

D  B 8 3H 
DB 'R/' 
DB ' W 1 + 8 0 H  
DW S E C W T - 1 2  
DW DOCOL 
DW USE,AT 
DW TOR 
DW SWAP,SPBLK 
DW STAR, ROT 
Dw USE, STORE 
DW SPBLK, Z E R O  
DW XDO 

R S L W l  CW OV52, O V E R  
DW T S C A L C ,  SETIO 
DW ZBRAN 
DW OFFSET R S L X 2 - $  
DW S E C R D  
DW BRAN 
DW OFFSET RSLW3-$ 

R S L N 2  DW S E C i j T  
RSLW3 DM ONE? 

DW L I T ,  81JH 
DW JSE, P S T O R  
DW XLOOP 
DW OFFSET RSLbi1-$ 
DM DRG?, D R O P  
DW F R O Y R ,  USE 
DW STCRE, SEMIS 
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E J E C T  

. ** * * * * * * * * * * *  
; *  FLUSH * . * * * * * * * * * * * * *  
I 

DB 
D B 
DB 
DW 

F L U S H  DW 
DW 
DW 

F L U S 1  DW 
DW 
DW 
DW 
DW 

; * * * * * * * * * * * *  
; * LOAD * . ************  

LOAD 

DB 
DB 
DB 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

S C R E E N  
DW 
DW 
DW 
DW 
DW 

8 5 H  
' F L U S  ' 
' H 1 + 8 0 H  

RSLW-6 
DOCOL 
NOBUF , O N E P  
Z E R O ,  XDO 
Z E R O ,  B U F F E  
DROP 
XLOOP 
O F F S E T  F L U S 1 - $  
S E M I S  

8 4 H  
' L O A '  
' D 8 + 8 0 H  
F L U S H - 8  
DOCOL, BLK 
A T ,  T O R  
I N N ,  A T  
T O R ,  ZERO 
I N N ,  S T O R E  
B S C R ,  S T A R  
BLK,  S T O R E  
I N T E R  

FROMR, I N N  
S T O R E  
FROMR, BLK 
S T O R E  
SEMIS 
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; BLK <- S C R  * B/SCR 
; I N T E R P R E T  FROM OTHER 
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E J E C T  

ARROW 

P A G E  9 s  

0C 3H 
' - - I  

' > '+80H 
LOAD-7 
DOCOL 
QLOAD 
ZERO 
INN 
STORE 
BSCR 
BLK 
AT 
OVER 
??ODD 
SUBB 
BLK 
PSTOR 
SEMIS 
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E J E C T  

; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
; * QUERY KEYBOARD F O R  KEY P R E S S E D  * 
; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

; ( T R U E  = CHAR READY, F A L S E  = NO CHAR) 
I 

; C A L L E D  FROM " ? T E R M I N A L w .  
I 

; U S E  ' K E Y '  T O  G E T  KEY VALUE. 

PAGE 9 1  

I 

P Q T E R :  C A L L  C S T A T  ; T E S T  FOR KEY 
OR A L I A L  ; ANY KEY 
J Z  P Q T E R l  ; NO 
MOV A L , 1  ; TRUE = CHAR FOUND 

P Q T E R 1 :  MOV AH,  0 ; MAKE 1 6 - B I T S  
JMP A P U S H  ; SAVE S T A T U S  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
; * CONSOLE I N P U T  R O U T I N E  * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
i 

; W A I T S  FOR A KEYBOARD CHARACTER. 
I 

; CONTROL-P KEY WILL TOGGLE P R I N T E R  
; ECHO F L A G .  
I 

; C A L L E D  FROM "KEY".  
I 

1 5 5 D  E 8  4F 0 0  PKEY: C A L L  C I  ; CONSOLE I N P U T  
1 5 6 0  3 C  1 0  CMP A L , D L E  ; P R I N T E R  TOGGLE? 
1 5 6 2  7 5  0 9  J N E  P K E Y l  ; NO 
1 5 6 4  2 E  8 0  36 9 7  1 5  0 1  XOR E P R I N T , l  ; TOGGLE ECHO 
1 5 6 A  E 9  F 0  F F  J M P  PKEY ; G E T  A N a T H E R  KEY 

1 5 6 D  B 4  0 0    KEY^: MOV AH,  0 ; MAKE 1 6 - B I T S  
1 5 6 F  E 9  E 9  E B  J M P  A P U S H  : SAVE KEY VALUE 

; * C O N S O L E / P R I N T E R  CHARACTER O U T P U T  * 
; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
; 
; C A L L E D  FROM " E M I T " .  
; 
P E M I T  DW $+2 

POP .AX 
C A L L  P O U T  
JMP NEXT 

; ( E M I T )  ORPHAN 
; G E T  CHAR 
; CHAR OUTPUT 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
; * C R L F  T 3  C O N S O L E / ? R I N T E X  * 
; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

; C A L L E D  FROM 'CR' 

MGV 
C A L L  
MCV 
C A L L  
J M P  

A L , A C R  
PG iJT 
AL , LF 
P O U T  
NEXT 

; CHAR O U T P U T  

. * * 
; * TRUE C O N S O L E / ? R I N T E X  OUTPUT R O U T I N E  * . * * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 

PCL'T: C A L L  CHO 
T E S T  E P R I S T ,  1 
JZ PC)UTl 
C A L L  LO 

P O U T 1 :  R E T  

; P R I N T E R  ECHO FLAG 
I 

; VALGE: O = OFF, 1 = 3 N  
I 

E P R I N T  DB 0, @ 

; C O N S C L E O O U T  
; P R I N T E R  ECHO? 
; OFF 
; L I S T  O U T P U T  
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E J E C T  

.......................................... 
a * .  

... 
1 1 1  1 1  1  . . . CP/M-86  I N T E R F A C E  R O U T I N E S  ... 
I l l  1 1 1  ... 
1 1  1  

;;; 

.......................................... 
I 

; A L L  LOW L E V E L  CONSOLE A N D  DISK 1/0 S T A R T  
; HERE. 
I 

; THE 
0 

I 

I  

I 

; 
I 

I 

1  

I  

1  

I 

I 

I  

FOLLOWING 1/0 R O U T I N E S  ARE S U P P O R T E D :  

CONSOLE I N P U T  ( C S T A T )  . 
CONSOLE O U T P U T  ( C E O )  . 
L I S T  OUTPUT ( L O ) .  

S E L E C T  D I S K  ( S D S K ) .  
S E T  TRACK ( S T R K )  . 
S E T  S E C T O R  ( S S E C ) .  
S E T  DMA O F F S E T  ( S D M A O ) .  
S E T  DMA SEGMENT (SDMAS)  . 
G E T  S E C T O R  ( G S E C )  . 
P U T  S E C T O R  ( P S E C )  . 

; * BDOS F U N C T I O N  C A L L  * . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

; ENTRY TO CP/M-86 BDOS I S  THROUGH SOFTWARE 
; I N T E R R U P T  # 2 2 4 .  
I  

; ENTRY: 
I 

1  

; EXIT: 
I  

I 

BDOSFUNC : 
P U S H F  
PUSH 
P U S H  
I N T  
P O P  
P O P  
P O P F  
R E T  

REG C L  = F U N C T I O N  CODE. 
" DX = PARAMETER ( S )  . 

R E G S .  A X ,  B X  A N D  E S  CONTAIN 
RETURNED PARAMETERS. 

R E G S .  S I ,  B P ,  FLAGS ARE SAVED.  
A L L  SEGMENT R E G I S T E R S  SAVED 
E X C E P T  E S .  

; SAVL F L A G S  
; SAVE " I P "  
; AND " R P P "  
; SOFT'rJARE I N T E R R U P T  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

; * E X I T  BACK T O  C?/X-85 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

E X I T :  MOV D L ,  4 ; STAriDARD ABORT 
M3V CL,a ; R E S E T  F U N C T I O N  # 
JMP BDOSFUNC 

. **kt*********************** 
; * G E T  KEYBOARD STATSS * . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

; R E T U R N S  KEYBOARD STATLIS 
I 

; ** *  U S E S  C I 3 E C T  C A L L  T O  " 3 I O S "  * * *  
8 (THROUGH T H E  " B D O S "  ) 
I 

; EXIT: REG AX = 0 I F  NO K E Y  P R E S S Z D  
1 RZG A X  = NON-ZEXO I F  KEY P R E S S E D  
I 

C S T A T :  MOV A L ,  2 ; 'CONST' F U N C T I O N  
C A L L  D C B I O S  ; D I R E C T  510s C A L L  
RET 

; * CONSOLE INPYT * . . . . . . . . . . . . . . . . . . . . . .  
I 

; K A I T S  FOR K E Y  FROY KEYBGARD 
I 

; * * *  U S E S  D I R E C T  CALL T O  "9IOS" * * *  
I (THROUGH T H E  " E D O S "  ) 
I 

C I :  MOV 
CALL 
R E T  

A L ,  3 ; ' C O N I N '  FUIGC 
DCBIOS ; CALL S I O S  
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E J E C T  

; * CONSOLE OUTPUT * . . . . . . . . . . . . . . . . . . . . . . .  
I 

; OUTPUTS CHARACTER I N  REG AL 
; TO CONSOLE. 
I 

; E X I T :  REG AL = CHARACTER 
I 

CHO: PUSH A X  ; SAVE CHAR 
MOV D L ,  A L  
MOV C L , 6  ; BDOS FUNCTION # 
CALL BDOSFUNC 
P O P  AX 
R E T  

. ******************* 
; * L I S T  OUTPUT * . * * * * * * * * * * * * * * * * * * *  
I 

; OUTPUTS CHARACTER I N  REG AL 
; TO L I S T  DEVICE ( P R I N T E R ) .  
f 

; EXIT: REG AL = CHARACTER 
I 

LO: PUSH AX ; SAVE 
MOV D L ,  AL 
MOV C L ,  5 ; BDOS 
CALL BDOSFUNC 
P O P  A X  
R E T  

CHAR 

FUNCTION # 
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EJECT 

. * * * * * * * * * * * * * * * * * * * * * * * * r * * * * * * * * * * *  

. * 
; * D I R E C T  B I O S  C A L L  F U N C T I O N  * . * 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

I 

; ALLOWS D I R E C T  C A L L S  (THROUGR 'BDOS' ) 
; T O  T H E  ' B I O S '  PROGRAM. 
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I 

; E N T E R :  REG AL = B I D S  F U N C T I O N  NO. 
; " C X  = PARA?lETGR 1 
; " DX = PAi lAXETGR 2 
I 

; NOTE:  THE ABOVE P A M X E T E R S  ARE OPTIONAL 
I D E P E K D I N G  UPON THE F U N C T I O N  C A L L E D .  
I 

G C B I G S :  MOV B X , O F F S E T  313SIA.X 
MOTJ [BX] , A L  ; FSSC # 
MOV 1 [EX] ,CX ; PA?A. 1 
MOV 3 [BX] ,DX ; PAXSI. 2 
MOV D X , B X  ; P.4X.Y. P O I N T E R  
YOV C L ,  5 0  ; 3 1 3 E C T  C A L L  
JMP BDOSFUNC ; . . .  G O - I T . . .  

; T H E  F O L L D W I N G  IS A SCRATCH AZEA FOR 
; S T O R I N G  T H E  FUNCTION # A N D  2 A i l A X E T E R S  
; D U R I N G  A  DIRECT 913s C A L L .  

. * * * * * * * * * * * * * * * * * * *  
I 

; * S E L E C T  D I S K  * . * * * * * * * * * * * * * * * * * * *  
I 

I 

; E N T E R  D I S K  NUMBER I N  3EG C L .  
I 

SDSK: M O V .  A L 1 9  ; BIOS F U N C T I O N  NO. 
JMP D C B I O S  

; *  S E T T R A C K  * . * * * * * * * * * * * * * * * * *  
8 

; E N T E R  TRACK NUMBER I N  3 E G  C L .  
I 

STRK: MOV 
JMP 

AL,lB ; 319s FUNC # 
D C B I O S  
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; *** * * * * * * * * * * * * * * *  
; * S E T  S E C T O R  * . * * * * * * * * * * * * * * * * * *  
I 

S S E C :  MOV 
J M P  

AL,11 ; B I O S  FUNC. I 
D C B I O S  

. . . . . . . . . . . . . . . . . . . . . . .  
; * S E T  DMA O F F S E T  * . . . . . . . . . . . . . . . . . . . . . . .  
I 

; E N T E R  DMA O F F S E T  I N  REG C X  
I 

SDMAO: MOV A L , 1 2  ; B I O S  FUNC. # 
JMP D C B I O S  

. . . . . . . . . . . . . . . . . . . . . . . .  
; * S E T  DMA SEGMENT * . . . . . . . . . . . . . . . . . . . . . . . .  
I 

; ENTER DMA SEGMENT I N  REG CX 
I 

SDMAS: MOV A L , 1 7  ; B I O S  FUNC. C 
JMP D C B I O S  

; . . . . . . . . . . . . . . . . . . . . . . . . .  
; * G E T  ( R E A D )  S E C T O R  * . ......................... 
I 

; E X I T S  W I T H  S T A T U S  I N  REG AL 
I 

G S E C :  MOV A L , 1 3  ; B I O S  FUNC. # 
JMP D C B I O S  

; . . . . . . . . . . . . . . . . . . . . . . . . . .  
; * P U T  ( W R I T E )  S E C T O R  * 
; . . . . . . . . . . . . . . . . . . . . . . . . . .  
; 
; E X I T S  W I T H  S T A T U S  I N  REG AL 
I 

P S E C :  MOV AL,14 ; B I O S  FUNC. # 
JMP D C B I O S  

........................................ 
I I 

I END O F  CP/M-86  1/0 I N T F R F A C E  8 
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TICK 

. *************r 
; * FORGET * . * * * * * * * * * * * * * *  
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0 C  1H 
0 A 7 H  
ARROW-6 
DOCOL 
DF I N D  
Z E Q U  
Z E R O  
QE R R  
D R O P  
L I T E R  
SEMIS 

FORG 

86H 
' FORGE ' 
'T1+9aH 

T I C K - 4  
DOCOL 
CL??.R 
AT 
COXT 
.4 T 
SL'38 
L I T ,  1SH 
Q E i i R  
TICK 
D U P  
F E N C E  
AT 
L E S S  
L I T ,  15H 
QE R R  
DUP 
NFA 
DP 
S T O R E  
LF A 
A T  
CONT 
AT 
S T O R E  
SEMIS 
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E J E C T  

; *  BACK * 
; * * * * * * * * * * * *  

BACK 

f * * * * * * * * * * * * *  
; * BEGIN * . *************  

B E G I N  

; * E N D I F  * . * * * * * * * * * * * * *  

8 4 H  
'BAC ' 
' K f + 8 0 H  
FORG-9 
DOCOL 
HERE 
SUBB 
COMMA 
S E M I S  

0C 5H 
' B E G 1  ' 
' N t + 8 0 H  
BACK-7 
DOCOL 
QCOMP 
HERE 
ONE 
S E M I S  

0C 58 
' E N D 1  ' 
' F 1 + 8 0 H  

BEGIN-8  
DOCOL 
QC OM P 
TWO 
QPA I R 
HERE 
OVER 
SUBB 
SWAP 
STORE 
S E M I S  
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EJECT 

; * THEN * . * * * * * * * * * * * *  

THEN 

. * * * * * * * * * * * *  
; * LOOP * . * * * * * * * * * * * *  

DS 
DB 
DB 
DW 

LOOPC DLi 
DW 
DW 
DW 
DW 
DW 
DW 

OC 4 H  
'THE' 
' N 1 + 8 6 Y  
ENDIFF-8  
DOCOL 
ENDIFF 
SEMIS 

0C 2H 
' 9 '  
' i ) ' + 8 0 H  
THE?i-7 
DCCOL 
COMP 
XDO 
HERE 
THREE 
SEMIS 

0C 4H 
' LOO ' 
'Pt+8C!H 

DO-5 
DOCOL 
THREE 
Q P A I R  
COM P 
XLOOP 
BACK 
SEMIS 
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E J E C T  

P L O O P  

; * * * * * * * * * * * * *  
; *  U N T I L  * . ** * * * * * * * * * * *  

U N T I L  

; * END * . ***********  

ENDD 

0 C  5 H  
' + L O O 1  
'P '+80H 
LOOPC-7 
DOCOL 
T H R E E  
QPAIR 
COMP 
XPLOO 
BACK 
SEMIS 

0C 5 H  
' U N T I  ' 
' L 1 + 8 0 H  
P L O O P - 8  
DOCOL 
ONE 
Q P A I R  
COMP 
Z B RAN 
BACK 
S E M I S  

0 C  3 H  
' E N '  
' D 1 + 8 0 H  
U N T I L - 8  
DOCOL 
U N T I L  
S E N I S  
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; * * * * * * * * * * * * *  
; * A G A I N  * . * * * * t i * * * * * * *  

AGAIN 

. * * * * * * * * * * * * * *  
I 

; * R E P E A T  * . * * * * * * * * * * * * * *  

0C5A 
' A G A I  ' 
' N  '+80i-l 
ENDD-6 
DOCOL 
ONE 
Q P A I R  
COMP 
BRAN 
BACK 
SEMIS 

REPEA 

I F F  

aC 6H 
' R E P E A '  
'T1+60H 

A G A I N - 8  
DOCOL 
TOR 
TGR 
A G A I N  
FRGMX 
F R Z M R  
TL. 0 
s m a  
E N D I F F  
S E M I S  

0C 2H 
'I' 
'F8+80E 
R E T E A - 9  
DOCOL 
COM? 
Z BRAN 
HERE 
Z E R O  
COMMA 
Ti0 
S E M I S  

PAGE 182 
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E J E C T  

; ************  
; * E L S E  * 
; ************  
I 

DB 
DB 
DB 
DW 

ELSEE DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

. * * * * * * * * * * * * *  
; *  W H I L E  * . * * * * * * * * * * * * *  

DS 
DB 
DB 
DW 

W H I L E  DW 
DW 
DW 
DW 

0C 5H 
'WHIL' 
' E 1 + 8 0 H  
E L S E E - 7  
DOCOL 
IFF 
mop 
SEMIS 

PAGE 1C1Z 

0 C  4H 
'ELS ' 
'E8+80H 
I F F - 5  
DOCOL 
Td 0 
QPAIR 
COMP 
BRAN 
HERE 
ZERO 
COMMA 
SWAP 
TWO 
E N D I F F  
TWO 
S E M I S  



S O U R C E :  FORTH. A 8 6  Fig F o r t h  8 0 8 6 / 8 8  Ver 1.0 

E J E C T  

. * * * * * * * * * * * * * *  
; *  S P A C E S  * . * * * * * * * * * * * * * *  

S P A C S  

B D I G S  

E C I G S  

8 6 H  
' S P A C E  ' 
' S r + 8 0 H  
WHILE-8 
DOCOL 
Z E R O  
MAX 
D D U P  
ZBRAN ; I F  
O F F S E T  SPAXI-$ 
Z E R O  
XD 0 ; DO 
S P A C E  
XLOGP ; LOOP E N C I F  
O F F S E T  S P A X 2 - $  
S E M I S  

8 2H 
' < '  
' # ' + 8 0 H  
S P A C S - 9  
DQCOL 
PAD 
HLD 
STORE 
S E M I S  

8 2 H  
I # '  

' > ' + 8 0 H  
B D I G S - 5  
DOCOL 
DROP 
DROP 
HLD 
AT 
PAD 
OVER 
SGBB 
SEMIS 
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EJECT 

. * * * * * * * * * * * *  
; * S I G N  * . * * * * * * * * * * * *  
I 

I 

DB 
DB 
DB 
DW 
DW 
DW 
DW 
DW 
DW 
Di4 
DW 

SIGN1 DW 

SIGN 

DIG 

; 
DB 
DB 
DB 
DW 

D I G S  DW 
D I G S 1  DW 

DW 
DW 
DW 

84H 
'SIG' 
'N1+80H 
EDIGS-5 
DOCOL 
ROT 
ZLESS 
ZBRAN ; I F  
OFFSET SIGN1-$ 
L I T ,  2DH 
HOLD ; ENDIF 
SEMIS 

81H 
'#'+80H 
SIGN-7 
DOCOL 
BASE 
AT 
MSMOD 
ROT 
L I T ,  9 
OVER 
LESS 
ZBRAN ; I F  
OFFSET DIG1-$ 
LIT, 7 
PLUS ; EYLIF 
LIT, 30H 
PLUS 
HOLD 
SEMIS 

8  2H 
' # I  

' S  '+80H 
DIG-4 
DOCOL 
D I G  
OVER 
OVER 
ORR 

; BEGIN 
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DDOTR 

DOTR 

ZEQU 
Z B M N  ; U N T I L  
O F F S E T  D I G S 1 - $  
S E M I S  

83H 
'D. ' 
' R 1 + 8 0 9  
DIGS-5 
DOCOL 
TOR 
SWAP 
OVER 
D A S S  
B D I G S  
DIGS 
S I G N  
E D I G S  
FROMR 
S V E  R 
SL'SB 
SPACS 
TYPES 
SEYIS 

DDOTR-6 
DOCOL 
TOR 
STOD 
FROM R 
DDOTR 
SEMIS 
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E J E C T  

DDOT 

DGT 

QUES 

UDOT 

8 2H 
'D ' 
' . '+80H 
DOTR-5 
DOCOL 
ZERO 
DDOTR 
S P A C E  
SEMIS 

8 1 H 
I .  '+80H 
DDOT-5 
DOCOL 
S T O D  
DDOT 
SEMIS 

81H 
'?'+80H 

DOT-4 
DOCOL 
A T  
DOT 
SEMIS 

8 2H 
'U' 
' . '+80H 
QUES-4 
DOCOL 
ZERO 
DDOT 
SEMIS 
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E J E C T  

* * * i t * * * * * * * *  

; * V L I S T  * . * * * * * * * * * * * * *  
I 

DB 85H 
DB 'VLIS ' 
DB 'T1+80H 
DW UDOT-5 

VLIST DW DOCOL 
DW LIT, 80H 
DW OUTT 
DW STORE 
DW CONT 
DW AT 
DW AT 

VLISl DW OUTT 
DW AT 
DW CSLL 
DW GREAT 
DW ZBRAN ; IF 
DW OFFSET V L I S 2 - $  
DW CR 
DW ZERO 
DW OUTT 
DW S T O R E  

VLIS2 DW DLJP 
DW IDDOT 
DW SPACE 
Did SPACE 
DW PFA 
Dbi LF A 
DK AT 
DW DUP 
DW ZEQU 
Did QTERM 
D W ORR 
DW ZBRAN ; UNTIL 
DW OFFSET VLISI-$ 
DW DROP 
DW S E M I S  

; B E G I N  

; ENDIF 

; * BYE * . * * * * * * * * * * *  
I 

; E X I T  TO CP/M OR YOUR MONITOR 
, 

DB 8 3H ; 9YE 
D B 'BY' 
DB 'E1+80H 
DW VLIST-8 
DW $+2 
JMP EXIT 

BYE 
; BACK TO SYSTEM 
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E J E C T  

; * L I S T  * . * * * * * * * * * * * *  

DB 
DB 
DB 
DW 

L I S T C  DW 
DW 
DW 
DW 
DB 

84H 
' L I S '  
' T 1 + 8 0 H  
BYE-6 
DOCOL, DECA 
C R ,  DUP 
SCR, STORE 
PDOTQ 
6 , ' S C R  # ' 

DOT 
L I T ,  1 0 H  
ZERO, XDO 
CR,  I D 0  
L I T ,  3 
DOTR, S P A C E  
I D O ,  S C R  
AT,  D L I N E  
QTERM 
ZBRAN 
O F F S E T  L I S T 2 - $  
LEAVE 
XLOOP 
O F F S E T  L I S T 1 - $  
CR,  S E M I S  

. ** * * * * * * * * * * *  
; * INDEX * . * * * * * * * * * * * * *  
I 

D B 
DB 
DB 
DW 

INDEX DW 
Did 
DW 
DW 
DW 

I N D E l  DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

I N D E 2  DW 
DW 
DW 

85H 
' I N D E  ' 
' X 1 + 8 0 H  
L I S T C - 7  
DOCOL 
L I T ,  FF 
EMIT, C R  
ONEP,  SWAP 
XDO 
CR,  I D 0  
L I T ,  3 
DOTR, S P A C E  
ZERO, I D 0  
D L I N E  I QTERM 
ZBRAN 
O F F S E T  INDE2-$  
LEAVE 
XLOOP 
O F F S E T  I N D E 1 - $  
S E M I S  

; I F  
; LEAVE 

; E N D I F  



ASM86 V E X  1.0 SOURCE: FORTH.A86 

E J E C T  

Fig Forth 8086/88 Ver 1.0 

. * * * * * * * * * * * * *  
I 

; * T R I A D  * . * * * * * * * * * * * * *  
1 

D B  
D B  
D B  
DW 

T R I A D  DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
D W 

T R I A 1  DW 
DW 
DW 
DW 
DW 
DW 

T R I A 2  DW 
DW 
DW 
Dw 
DTv' 
DW 
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85H 
' TRIA ' 
' D 8 + 8 0 H  
I N D E X - 8  
DOCOL 
L I T ,  FF 
EM I T  
L I T ,  3 
S L A S H  
L I T ,  3 
S T A R  
L I T ,  3 
O V E R ,  P L U S  
SWAP , XDO 
C R ,  I D 0  
L I S T C  
QTERM ; ? T E R M I N A L  
ZBRAN 
CFFSET T R I A 2 - $  ; I F  
LEAVE ; LEAVE 
XLOOP ; E N D I F  
O F F S E T  T R I A 1 - $  
CR 
L I T , 1 5  
MESS, C R  
S E M I S  

I 

; P R I N T  CPU T Y P E  ( 8 0 8 6 )  
I 

DB 8 4 i i  
DB '.CP1 
DB ' U 1 + 8 B H  
DW T R I A D - 8  

DOTCPL' DW DOCOL 
DW B A S E , A T  
DW L I T ,  3 6  
DW B A S E ,  S T O R E  
DW L I T ,  22H 
DW P O R I G , T A T  
DW DDOT 
DW S A S E , S T O R E  
DW S E M I S  
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E J E C T  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . * * . * CODE LEVEL "MATCH" D E F I N I T I O N  * 

. * * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
, 
; STACK PARAMETERS: 

MATCH 

I 

; ( c u r s o r : a d d r  b y t e : l e f t  s t r : a d d r  s t r : l e n  --- 
I f l a g  n e w : c u r s o r : o f f s e t )  
I 

; T h i s  v e r s i o n  of MATCH w i l l  h a n d l e  s t r i n g  l e n g t h  
S 
; u p  t o  65335 b y t e s  i n  l e n g t h .  
I 

DB 8 5 H  ; MATCH 
DB ' MATC 
DB ' H t + 8 0 H  
DW DOTCPU-7 
DW $ + 2  
MOV D 1 , S I  ; SAVE I P  
P O P  CX ; S T R I N G  COUNT 
P O P  B X  ; S T R I N G  ADDR 
P O P  DX ; B Y T E S  L E F T  T O  SEARCH 
P O P  S I  ; CURSOR ADDR 
P U S H  S I ; SAVE COPY 

LODS 
CMP 
J N Z  
P U S H  
PUSH 
P U S H  

AL ; G E T  F I R S T  BYTE 
A L ,  [BX] ; MATCB? 
MAT3 ; NO 
BX ; SAVE S T R I N G  ADDR 
CX ; & S T R I N G  COUNT 
S I  ; & CURSOR ADDR 

; TRY T O  MATCH REMAINNING CHARACTERS I N  S T R I N G  

DEC 
J Z  
DEC 
J Z  
I NC 
LODS 
CMP 
J Z  

CX I 

MATCHOK ; 
DX I 

NOMATCH ; 
BX I 

AL a 

A L r  [ B X I  ; 
MAT2 I 

S T R  COUNT -1 
E X I T  ... MATCH FOUND 
B Y T E S  L E F T  -1 
E X I T .  . .NO MATCH 
N E X T  STR CHAR ADDR 
G E T  NEXT BYTE 
MATCH? 
YES, G E T  MORE 



.ASu:?6 VEX l . d  SOURCE: FORTH.Aa6 F i g  F o r t h  8 0 8 6 / 8 8  Ver 1.Q 

E J E C T  

; NO MATCH Y E T .  
POP S I 
POP CX 
POP BX 
DEC DX 
J N Z  M A T 1  
J M P  MAT 4 

MATC HOK : 
NOMATCH: 

P O P  
POP 
POP 
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; RESTORE PGINTERS 
; BYTE LEFT COUNT -1 
; S T A R T  OVER 
; E X I T . .  .NO MATCH 

; A D J U S T  STACK 
; FOR E X I T . .  . 

; E X I T  HERE: DX = TRUE/FALSE FLAG (0-NO X A T C H )  
I 

MAT4: MOV AXIS1 ; N E k  CUaSOR ADDR 
POP S I ; GET STARTING ADDR 
SUB AXIS1 ; COMPUTE C U R S a R  O F F S E T  
MOV SIIDI ; G E T  BACK IP 
JMP DPUSH ; BYS...BYE 



A S M 8 6  VER 1 . 0  S O U R C E :  F O R T H . A 8 6  F i g  F o r t h  8 0 8 6 / 8 8  V e r  1 . 0  

E J E C T  

- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - * * 
. L A S T  D I C T I O N A R Y  WORD 2; . * * 
. * " T A S K "  * 
. * * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DB 
DB 
DB 
DW 

T A S K  DW 
DW 

I 

I N I T D P  EQU 

8 4 H  
' T A S  ' 
' K 8 + 8 0 H  

MATCH-8 
DOCOL 
S E M I S  

; T A S K  

; SHOW END O F  D I C T .  

; THE R E M A I N N I N G  MEMORY ( U P  T O  ' E M ' )  I S  
; U S E D  FOR:  
I 

I 1. E X T E N S I O N  D I C T I O K A R Y  
I 2 .  PARAMETER STACK 
I 3 .  T E R M I N A L  I N P U T  B U F F E R  
r 4 .  RETURN S T A C K  
I 5 .  U S E R  V A R I A B L E  AREA 
1 6. DISK B U F F E R S  
I 

I 

; T H E  FOLLOWING Z E R O  BYTE I S  NEEDED 
; I N  C P / M - 8 6  T O  T E L L  THE 'GENCMD' 
; R O U T I N E  THE MAXIMUM AMOUNT OF 
; MEMORY N E E D E D  I N  T H I S  PROGRAM. 

ORG 
DB 

END 

EM-1 ; LAST MEMORY ADDR-I  
0 ; L A S T  L O C A T I O N  
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END O F  A S S E M B L Y .  NUMBER O F  E R R O R S :  0 



P a g e  1 ---------- 8 0 8 6  F i g - F o r t h  S y m b o l s  ---------- 

0 5 9 D  ZERO 
1 0 9 E  MSLAS 
0 6 C 2  S T A T E  
0 E F 9  FORTH 
1 3 A 0  S E T 1 0  
1 4 8 0  SECWT 
0 5 D 4  F I R S T  
0 7 1 4  TWOP 
0 3 4 C  XORR 
0 6 8 3  OUTT 
0 9 7 F  DECA 
l 5 D B  B I O S P A R  
0 1 A F  XLOOP 
1 3 5 D  B L O C 2  
0 8 2 F  L F A  
1 7 D D  D I G  
0 B D 9  PAD 
0 B 3  3 QUERY 
1 2 4 3  DENSTY 
1 3 C E  S E T D R V  
l l E 0  P T S T O  
0 1 F 1  I D 0  
l l C 7  P T C S T O  
0 5 E C  BBUF 
0 5 5 3  CON 
0 5 B E  3 L S  
0 2 7 . 4  ENCL 
1 9 9 0  T R I A 2  
0 3 D A  RR 
0 E 8 0  I N T E 4  
0 1 7 A  EXEC 
0 C E 0  D F I N D  
0 E 9 A  I N T E 6  
0 B C 1  HOLD 
0 6 8 D  S C R  
0 1 6 A  L I T  
0 A A 4  D O T Q l  
1 7 9 F  B D I G S  
O D 4 7  E R R 0 2  
0 8 9 9  Q E R R l  
1 4 4 9  T S C A L 4  
0 7 D 4  S P A C E  
1 6 8 1  E N D I F F  
0B79 NULL2 
1 7 9 8  S P A X l  
0 7 F E  T R A V l  
1 7 9 2  S P A X 2  
O D 8 6  C R E A T  

0  0  0  0  V A R I A B L E S  

0 6 3 4  WIDTH 
1 1 2 6  MSMOD 
0 6 F 4  RNUM 
O F 3 2  Q U I T  
0 3 E 1  ZEQU 
1 0 8 3  MSTAR 
0 A 6 B  PDOTQ 
0 8 3 F  C F A  
0 4 E D  C S T O R  
0 7 9 5  U L E S S  
1 0 2 1  PM1 
0 3 F 4  Z L E S S  
0 1 D 3  XPLOO 
1 5 9 7  E P R I N T  
1 3 7 7  B L O C 3  
0 2 D F  CR 
1 0 6 4  M I N l  
1 0 3 B  ABS 
0 3 8 8  R P S T O  
1 8 0 A  D I G S 1  
0 1 2 A  B I P  
0 4 F B  T S T O R  
0 7 E D  D D U P l  
0 6 2 8  T I B  
0 6 D 7  D P L  
0 6 4 E  F E N C E  
05 .45  ONE 
0 1 8 9  BRAN 
0 7 2 3  HERE 
1 0 5 8  M I X  
0 6 7 9  I N N  
0 E A 0  I N T E 5  
O F 1 1  D E F I N  
0 E 9 E  I N T E J  
O A F 3  EXPEG 
0 2 C 4  KEY 
O A F 7  E X P E 7  
0 5 F 8  B S C R  
l l A l  M E S S 2  
0 9 D 3  DOES 
1 4 E E  F L U S 1  
0 8 9 B  Q E R R 2  
1 7 A E  E D I G S  
0 C 0 0  WORD1 
1 8 F E  L I S T 1  
0 B 8 1  NULL3 
1 9 1 A  L I S T 2  
1 6 9 C  THEN 

0 8 A 5  QCOMP 
0 3 9 A  S E M I S  
0 C 3 D  PNUM3 
0 1 6 4  D P 0  
1 7 F 9  D I G 1  
1 2 C 2  DRZER 
1 4 9 4  RSLW 
0 D l A  ERROR 
1 2 5 4  DSKERR 
0 D 9 C  C R E A l  
0 3 0 4  USTAR 
1 3 8 F  B L O C 1  
0 6 1 E  RZERO 
1 8 8 B  V L I S T  
1 6 A 7  DO 
0 4 3 4  A T  
1 3 2 7  B U F F 2  
0 3 2 F  ANDD 
0 4 9 5  P S T O R  
0 3 6 8  S P S T O  
0 6 C D  BASE 
0 A 4 0  D T R A l  
g A 5 E  D T R A 3  
0 9 B 5  S E M I 1  
1 5 0 1  LOAD 
0 E 6 4  I N T E l  
0 E 8 6  I N T E 2  
0 A C 1  E X P E l  
0 9 3 4  LBRAC 
1 0 F 3  MODD 
0 9 6 9  HEX 
1 2 E 8  DRON2 
1 0 6 E  MAX 
O F 8 7  WRMl 
0 B B 2  BLANK 
0 4 7 9  DUP 
O D 2 8  E R R 0 1  
0 7 A B  U L E S l  
1 4 4 3  T S C A L 3  
0 E C 9  VOCAB 
1 6 0 7  T I C K  
0 B 7 D  N U L L 1  
0 3 A C  LEAVE 
1 2 1 0  USE 
1 9 C D  MATCH 
0 C 0 4  WORD2 
0 2 B 2  E M I T  
1 8 9 B  V L I S l  

0 9 5 7  SMtlDG 
0 6 0 6  P O R I G  
0 E 6 2  I N T E R  
0 4 0 6  P L U S  
0 3 C C  FROMR 
0 3 1 3  U S L A S  
0 2 D 5  QTERM 
1 4 2 5  T S C A L S  
1533 ARROW 
1 6 E 6  U N T I L  
0 B E C  WORDS 
1 6 5 D  BACK 
O D 0 0  D F I N l  
1 9 5 4  I N D E 2  
0 6 5 7  D P  
0 8 4 D  NFA 
1 7 3 8  I F F  
0 8 6 3  P F A  
0 4 C 1  CAT 
0 6 7 0  BLK 
l l F A  S E C  
0 A 5 A  DTRA2 
B E 2 7  D L I T l  
0 E 0 A  L I T E l  
1 7 0 8  A G A I N  
1 0 2 9  DPY 
0 F B 8  COLD 
0 C A 6  NUMB1 
0 A F B  E X P i 2  
1 2 E 4  DRZPZ1 
0 B 2 1  E X P E 3  
1 6 6 F  B E G I N  
0 B 1 5  E X P E 5  
1 8 0 8  D I G S  
1 2 F 7  B U F F E  
0 4 D 0  T A T  
l l A 5  M E S S 1  
0 9 4 2  RBRAC 
0 1 E 0  XDO 
1 l B 0  M E S S 3  
1 8 5 4  DDOT 
@EBB IMMED 
0 7 3 F  COMMA 
1 2 5 F  PBUF 
0 5 2 F  S E M I  
1 6 2 0  FORG 
0 7 5 0  CCOMM 
0 9 C 3  B U I L D  

L I T E R  
O F S E T  
FLUSH 
C L D l  
SSMOD 
DPLUS 
COUNT 
P L O O P  
MINUS 
S T O R E  
DOTCPU 
I N D E l  
D P M l  
S Z E R O  
B U F F 1  
T Y P E S  
F L D  
MAX1 
HLD 
DABS 
ENDD 
PM 
P B U F l  
B I  P E  
BYE 
T R I A l  
S I G N 1  
I N T E 3  
NUMB2 
U P  
NUMB3 
EXPE 4  
F I L L  
DOT 
T S C A L l  
VAR 
T S C A L 2  
DOTQ2 
U L E S  2 
BLOCK 
SUBB 
D L I N E  
DDUP 
R E P E A  
C S L L  
E L S E E  
COMP 
V L I S 2  



J l 3 2  O F t I G  
J,f 33  'SL'."ll 
J - 3 7  ONE? 
2 - Z J  GREAT 
a 6 6 6  VCICL 
8C4F IDCOT 
37C3 ROT 
1 2 0 6  TLACK 
0 7 7 9  LESS 
0 6 4 2  WARN 
1 1 7 F  MESS 
0 9 9 5  PSCOD 
02EC CMOVE 
l i r ' 3  DRIVE 
d 4 6 C  SXAP 
1 4 C 2  RSLW3 
a ~ 3 2  QSTAC 
0 3 3 A  D M I K U  
1 2 1 3  PREV 
1 9 6 2  QUES 
l a D F  LISTC 

---------- 5 0 8 6  F i g - F o r t h  Symbols  

0 2 0 1  DIGIT  
0DDE BCOM? 
0 c 7 a  PNUM? 
0A28 TY?El 
06A8 CONT 
0F3C QUIT1  
0A2A TYPE3 
06EB CSPP 
0 8 E 7  QCSP 
076D EQUAL 
12D2  DRONE 
l l D 4  PTAT 
0SAD Ti0 
1 2 3 5  NOBUF 
05BC COLON 
0 4 5 0  OVER 
l l B 8  PTCAT 
a 4 8 7  TDUP 
1 6 a ~  LOOPC 
0 5 8 2  USER 

............... 0 0 8 0  NUMBERS 

0588 DOGS5 
3 3 2 1  DZERO 
i 5 S 3  POVT 
a 2 1 3  D I G I I  
1 9 3 6  MAT1 
d2AO ENCL3 
19F6 MAT4 
d25A E F I N 5  
156D PKEYl 
B15F NEXT1 
15EF SDMAG 
155D PKEY 
0 1 5 C  NEXT 

0FA4 SPDRV2 
0 0 2 0  ABL 
0 0 1 a  D L E  
002E  ADOT 
0 0 8 8  NBUF 
e04D TRKS2 

0 1 5 5  A P U S R  
1 5 E 5  STRK 
l A 0 3  INITDP 
0 2 2 0  DIG12 
018B  BRAN1 
0 7 8 5  L E S l  
1 5 B 5  CHO 
1 5 F 9  GSEC 
09DF DODOE 
a520  DOCOL 
1 5 E 0  SDSK 
1596  POUT1 
15A9  CSTAT 

022E  ?FIND 
1 4 6 6  SECRD 
0C88 NTJYB 
0C75 PNUM3 
0A1A TYPE2 
1 9 6 2  TRIAD 
0AB7 EXPEC 
08BD QEXEC 
OF90 WARM 
0A84 DOTQ 
192A INDEX 
14AE RSLWl 
088B QERR 
13E5 TSCALC 
0B42 NULL 
0 5 4 4  NOOP 
1 2 2 9  SPBLK 
04A7 TOGGL 
1 8 2 0  DDOTR 
0 5 E 0  L IMIT  

0 9 0 4  QLOAD 
1 7 C 7  SIGN 
0 E 1 7  DLITE 
1 1 1 4  SSLA 
0A38 DTRAI 
03BC TOR 
0BA1 ERAS55 
OF21 PAiiEN 
035B  SPAT 
0Z5F  ABORT 
0 8 1 F  LATES 
1 7 7 1  WHILE 
1 0 9 5  ST3D 
1 4 C Q  RSLK2 
DEE9 DOVOC 
0 6 2 6  C C ' R ~  
1 8 7 8  UEOT 
07FA TRAV 
1 2 8 8  L ' P X T  
10D3  SL:.!.i3D 

0 0 0 0  FIGREV 003C F'F 
0 0 0 2  MXDRV 000A LF 
OOOD ACR 0 0 0 7  BELL 
0 0 4 0  U S  001.4 S P T l  
0 0 5 F  B S I Y  0 5 4 3  TRKSl 
3 3 0 0  I ! J ITSB 0 0 3 1  r'I13iiEL 

03FF ZLESSl  
a 1 5 3  TNEXT2 
1 9 F 3  NOMATCH 
a 1 2 E  TNEXT 
0 2 9 6  ENCL2 
19ED MAT3 
15BF  LO 
0 2 6 4  P F I N 6  
l 0 0 F  STODl 
a 1 3 4  XLOOl 
03EC ZEQUl 
1 5 A 2  EXIT 

TNEXTl 
TNEXT3 
PCf ziz 
E?IC L 1 
BCGSFS'LU'C 
ENCL4 
? F I N 1  
BXEAK 
PS E C  
DOCON 
W R M  
DOVAX 

09AB SZYIC 
0 i 2 8  i i P 1  
033D OR2 
1 A a 7  TASK 
0D0C PAEGR 
0 4 5 F  DROP 
OF53 QUIT2 
037B  RPAT 
0 5 3 5  THREE 
1 1 4 5  P L I N E  
a 8 7 8  SCSP 
1 3 3 3  DOTR 
l a c 4  STAR 
1 7 8 2  SPACS 
l a E 3  SLASH 
0 7 3 3  ALLGT 
019A ZBRAN 
O8C4 GPAIR 
12AE XTBUF 
1 5 7 2  PEMIT 

BSGUT 
4 0 0 3  E!4 
e G 8 0  BPS 
0 0 3 4  S P T 2  
3 D 8 l  NSCR 
2 0 1 3  x ~ s  

015A 3PESH 
1 9 F 3  MATCBOK 
15AF '  C I  
d F 9 6  CLD 
19DE MAT2 
d78D L E S 2  
a 2 4 2  PFIN2  
1 5 7 3  PCR 
15EA SSEC 
1 5 C 9  DCBIOS 
1 5 F 4  SDNAS 
1 5 5 8  PQTEi i l  
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F i g - F o r t h  f o r  t h e  8086/88 
V e r s i o n  1 . 0  

Thomas Newman 

T h i s  document  w i l l  b r i e f l y  d e s c r i b e  F o r t h - 8 6  and how i t  d i f f e r s  
f rom t h e  F i g  model .  I t  is assumed t h a t  t h e  r e a d e r  i s  f a m i l i a r  
w i t h  t h e  8086/88 C P U  and  F i g  F o r t h ' s  i n s t a l l a t i o n  manual .  

T h i s  v e r s i o n  of  8086 F o r t h  was d e r i v e d  f rom 8080 F ig  F o r t h  
( v e r s i o n  1.1). The e x t r a  r e g i s t e r s  and e x t e n d e d  a d d r e s s i n g  modes 
of  t h e  8086 w e r e  used  t o  o p t i m i z e  t h e  c o d e  p o r t i o n  of  For th-86  
( r e f e r  t o  t h e  s o u r c e  l i s t i n g  f o r  8086 r e g i s t e r  u s a g e ) .  

IMPLEMENTATION -------------- 
F o r t h  was implemented  and t e s t e d  on a n  8088 CPU r u n n i n g  D i g i t a l  
R e s e a r c h ' s  CP/M-86 ( v e r s i o n  1 . 0 ) .  

A l l  c o n s o l e ,  p r i n t e r  and  d i s k  d r i v e r s  c a l l  t n e i r  r e s ? e c t e d  
r o u t i n e s  i n  t h e  "BIOS" t h r o u g h  t h e  "BDOS" f u n c t i o n  #50. These  
c a l l s  a r e  a l l  l o c a t e d  i n  a  common program a r e a  and c a n  be e a s i l y  
m o d i f i e d  t o  c a l l  you r  own 1/0 r o u t i n e s  ( i f  y o u r ' r e  n o t  u s i n g  
CP/M) . 
The f o l l o w i n g  a r e  n o t e s  a b o u t  l o a d i n g  and  e x e c u t i n g  F o r t h :  

o The s o u r c e  program was a s s e m b l e d  u s i n g  CP/M's ASM86. The 
mnemonics s h o u l d  be c o m p a t i b l e  w i t h  I n t e l ' s  a s s e m b l e r  
( e x c e p t  f o r  t h e  f a r  CALLS and  JMPs which  a r e  n o t  u sed  i n  
t h i s  v e r s i o n  of  f o r t h ) .  

o The f o r t h  program c a n  be  l o a d e d  i n t o  any f r e e  p o r t i o n  of 
memory t h a t  i s  l a r g e  enough t o  h o l d  t h e  f o r t h  k e r n e l ,  
d i c t i o n a r y  and  b u f f e r s  ( f rom "ORIG" t h r u  " E M " ) .  

o The program is  e x e c u t e d  a t  t h e  o f f s e t  a d d r e s s  10B hex  w i t h  
t h e  Code Segment  ( C S )  e q u a l  t o  t h e  b a s e  a d d r e s s  ( t h i s  i s  t h e  
way CP/M e x e c u t e s  "CND" t y p e  f i l e s ) .  

o The "COLD" e n t r y  r o u t i n e  i n  f o r t h  w i l l  s e t  a l l  o t h e r  segment  
r e g i s t e r s  t o  t h e  v a l u e  of t h e  C S  r e g i s t e r .  T h i s  v e r s i o n  of 
f o r t h  a s sumes  a l l  d a t a ,  c o d e  and  s t a c k  o f f s e t  a d d r e s s e s  a r e  



- - i n  t h e  c u r r e n t  c o d e  s e g m e n t .  T h i s  l i m i t s  forth's a s a r e s a i n ;  
r a n g e  t o  6 4 k  b y t e s  ( t h i s  s n o u l d  b e  c5an2ed  i n  f;:t-ir? 
v e r s i o n s ) .  

FORTH'S Y E M 0 4 Y  Y A P  ------------------ 

Uses t h e  s t a n d a r i  F i g - F o r t h  memory ma? d e s c r i b e d  I n  &hr-  C . I  = 
i n s c a l l a t i o n  m a n u a l .  

MODIFIED FORTH WORDS .................... 

S a x e  a s  t n e  f l g  model  e x c e p t  r e t d r n s  a -1 f o r  ootn t - 3  ~ ~ a t i ? ? '  
a n d  r e n a l n d e r  ( u 2  and u 3 )  when t n l  a ~ v l s z r  is z t r 3  ( 2 3 : ) .  

3 rdn-cine p o r t i o n  of t h r s  word "!L25FIu was xod:f;?d ta 
conforin to F o r t h - 7 9  s t a n d a r c i s  wn?n dealing wltn an " i r d 5 e x "  t a z t  
1s l e s s  t h a n  z e r o  ( n q a t l v e ) .  T' n 1 1 3 ~ 2 2  k ~ n e n  t:e 

" i i l d s x "  1s l e s s  t h a n  tne " i l a l t l '  ( t n e  f l q  m a 5 5 1  w i l l  st=? wnen 
less t h a n  o r  e q u a l  t o ) .  

ENCLOSE ( a d d r i  c --- a2irl n l  n2  2 3  ! 

- 1  
- - 

Yo2ified t o  r e t 2 r n  1 6 - b i :  o f f s e t  v a l x e s  f c r  n l ,  ? r , ~  ~ j .  TX - .. , L 

Fig model o n l y  r e t u r n s  5-bit o f f s e t s  w n i z h  cozld I:-i: t h e  r2rLcjl  
o f  wor3  s e a r c h e s  i n  b l o c k s  l a r g e r  t h a n  2 5 6  S y z s s .  

A D C E D  FORTH WORDS ----------------- 
T h e s e  a r e  words  t h a t  a r e  n o t  f o u n d  I n  t n e  F i g - ? a r t 2  m o d e l  
of  t h e s e  words  a r e  I n  a d 8 0  F o r t h  1 .1 ) .  

(some 

L e a v e s  a t r u e  f l a g  i f  " u l "  i s  less  t n a n  " 3 2 " ;  a t h e r . + i l s ~  l e a v e s  a 
false flag. ( T h l s  is  a n  u n s i g n e d  cornparlsan,. 

I?? ( p o r t t  --- n  1 

F e t c h e s  (inputs) a  16-bit v a l u e  " n "  f r o m  che  i / O  p o r t .  
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P! ( n  p o r t #  --- 1 

S t o r e s  ( o u t p u t s )  a 1 6 - b i t  number "n" a t  t h e  1/0 p o r t .  

PC @ ( p o r t #  --- C 1 

F e t c h e s  ( i n p u t s )  a n  8 - b i t  v a l u e  " c "  from t n e  1/0 p o r t .  

PC! ( c p o r t #  --- .I 

S t o r e s  ( o u t p u t s )  an  8 - b i t  number " c "  a t  t h e  1/0 p o r t .  

DRIVE ( --- a d d r  ) 

A v a r i a b l e  t h a t  c o n t a i n s  t h e  c u r r e n t  d i s k  d r i v e  number. 

S E C  ( --- addr  ) 

A v a r i a b l e  t h a t  c o n t a i n s  t h e  c u r r e n t  s e c t o r  number. 

TRACK ( --- adds  ) 

A v a r i a b l e  t h a t  c o n t a i n s  t h e  c u r r e n t  t r a c k  number. 
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A c o n s t a n t  t h a t  r e t u r n s  t h e  number of d i s k  b u f f e r s  i n  t h e  c u r r z n t  
For t n  sys tem.  

D E N S I T Y  ( --- a d d r  ) 

A v a r i a b l e  t h a t  c o n t a i n s  t h e  c u r r e n t  d i s k  d e n s i t y .  Zero = s i n g l e  
d e n s i t y  ( 2 6  s e c t o r s / t r a c k ) .  Non-zero = d o u b l e  d e n s i t y  ( 5 2  
s e c t o r s / t r a c k ) .  S e c t o r  s i z e  is  128 b y t e s  i n  bo th  d e n s i t i e s .  

I n  CP/M t h e  "BIOS" program must be modi f i ed  
t o  hand le  d o u b l e  d e n s i t y  f o r m a t s .  

DISK-ERROR ( --- addr  ) 

A v a r i a b l e  t h a t  c o n t a i n s  d i s k  e r r o r  s t a t u s  (non-zero i n d i c a t e s  a  
d i s k  e r r o r ) .  The d i s k  s t a t u s  i s  saved  a f t e r  each  s e c t o r  
r e a d / w r i t e  b u t  e r r o r  t r a p p i ~ g  h a s  n o t  been i m ~ l e m e n t e d  ( t h e  e r r o r  
s t a t u s  cou ld  be t e s t e d  i n  "R/WH). 
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S e t s  up t h e  d i s k  c o n t r o l l e r  w i t h  S e c t o r  number,  T rack  number and 
DMA a d d r e s s .  

SET-DRIVE ( --- 1 

Sends  t h e  d i s k  c o n t r o l l e r  t h e  new d i s k  d r i v e  number.  

C a l c u l a t e s :  D r i v e ,  Track  and S e c t o r  v a l u e s  f rom 3 s e c t o r  
d i s p l a c e m e n t  number " n "  . The r e s u l t s  a r e  s t o r e d  i n  t h e  
a p p r o p r i a t e  v a r i a b l e s .  

T h e  b a s i c  s e c t o r  r e a d  r o u t i n e  ( a s sumes  SET-I9 and SET-DRIVE have  
been  e x e c u t e d ) .  C a l l e d  from "R/wW. 

The b a s i c  s e c t o r  w r i t e  r o u t i n e  ( a s s a z e s  SET-IC! a n d  SET-DEIVS have  
b e e n  e x e c u t 2 d ) .  C a l l e d  f r o n  " i ? / W n .  

E x i t s  Forth and r e t u r n s  t o  CP/M. 
(Change Sack t o  your  CP/X boo= d l s ~  S e f a r s  t y s l n q  ck1s  word. ) 

P r i n t s  t h e  type of C P U  ( 8 0 8 6 )  on t h e  c o n s o l e .  T h i s  r o u t i n e  i s  
c a l l e d  from " C C L D " .  The CPU t y p e  i s  coded  a s  3 2 - b i t s  i n  b a s e  36  
and is l o c a t e d  a t  "ORIGIN" + 2 2  h e x .  

MATCH ( c u r s o r : a d d r  b y t e s : l e f t  s t r : l s n g t h  --- f l a g  n e w : c u r s o r : o f f s e t  ) 

T h i s  word is  u s e d  by t h e  F i g - F o r t h  e d i t o r  f o r  f i n d i n g  and  
d e l e t i n g  t e x t  w i t h i n  F o r t h  s o u r c e  b l o c k s .  The word h a s  been  
i n c l u d e d  t o  e a s e  t h e  i m p l e m e n t a t i o n  of the F o r t h  model e d i t o r .  


