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She IEW Personal h o u t e r  RKZU Rssmbler R-24-84 PRGi 1-1 
FIG-FORTH FOil IEH-P: 1. @ 

This inolewntatlon sunoorts only one Mk segment 

The i is t lnn has been made m s l b l e  by the 
prior work of: 

Tholaas Newan, Haynard, ia. 

: other-acknocrledgewnts 
John-Cassidy 
Kim-Sarris 
Geor2e-rl amer  
2obert-D. -Vill#cxk ; 

To ?~pgrade, modify, and understand Fig Forth, the  
value of the folicwing book canmt be c~verstated: 

Systems Guide t o  FIE Forth 
C. H. Ting, RD 

I t  i s  available through I V P .  See any recent issue 
of FOiiM Dimensions for the i r  ad. 

No one who orograes with FOXM can afford t o  be without: 
Starting Fort> 
Leo grctdle 

G E ~  it. h a i i a b l e  through FORTH Interest Group. 
Can aiso be found i n  many krok stores. 
Chaptw 2 serves as  a guide for the  BITOR that you 
wil! probably type in from the FIGior th  imta l l a t ion  
nanual. 

glthough there is sucn t o  be said for typing in your oun 
l i s t ing and getting i t  running, there is aucn t o  be =id 
nc~t tyoirio in your can1 l isting. If you feel that 1% 
pages of ?linking is nutty, contact me for availabili ty 
of a d ~ s c  wlth xlurce & executable f i les .  Obtainable a t  
a bargain basesfent price, pwaare yourself for bargain 
basement suo~cr t .  

Aii oubiicatiorrs o f  the r?lRn Interest Lmuo are oub!ic domain. 
F e y  may be further distributed by the inclusicsrr of t h i s  
cretiit mtice:  

Tnis oublication has been sade available by: 

P.O. Box 8231 
San Jose, CA 95155 

rie~israented bv: Chariie nrajeuski 
225 ( BIG ; Blue 3d. 
Widdietwr~. CT 86457 



P E E  
FIGilEiDlll 1 ; FIG REWEE # 
FIGW m a $16 REVISION P 
USRrm UIU 8 ; LiSER MRSiON NMEl3 
9 

i IXcII M R m  O X I I W  
i 
RBt E a l  m ; S m E  
KR 3?U BDH ; CR 
I D I T  EIZU El4 ;PERIUD 
ELL m em ; %  
BSIN EBU W ; IW EEE CHFlRFlCTEil 
BS[WT EWI 88H ; m b c y T ( s m ( W )  
DLE EQI 18H ; ( ^P ) WE PRINTER WWl DNICE 
LF EIW QWH ;LIEFED 
FF EMI KH ; FORM FEED 
i 
; W R Y  + If0 WNSTRMS 
i 
Ec-Dsc Ern 36a 
PRIMER-M EW 8 
M :w 3 4 m W : E ? a O F r n R Y + l  
NSCR EW 2 ; NO. 1024 BYTE SCilEENS 
KBEllF t?ZU 512 : D F I T f l ~ P E R D I S K ~  
US WJ 40H ; USER VFlRIRBLE S M  
RTS m waii ;mRNmCm~ 

b EOI mW4 ; D I S K J W F E X + ~ B Y T E S  
NBUF ElZU HSCR+1@24/KBBUF : NO. OF BUmRS 
EQFf EGU E)SCDrNBUF ; F I R 3  DISK W d  
INITRB EMI MF1-US : ( IN)  
INITS EMI INITRe-ilTS ; ( S8 ) 



The IBCI Personal Ccslputw MRO Fkseabler @2-24-84 PFIGE 1-3 
FIGFORTH FOR IBCI-PC 1.8 

PR6E 
C5E6 SE6ENl PFIM WBLIC 'RIDET 

ASSW CS:CSEE, DS:L'X6, SS:EE, ES:CSEG 
OR6 1W ; FOR EXE2BIN COWYWD W E R  LINK 

sn ff i  1 ~ . 1 4  CG ws L B  wwu. 
FOR EXPJWTIW OF EXE2BIN 

OR16 PRW: FAR SEE P6 5-31. MRO FLSSE)IBLER 

NOP 
JBP CLD :MCTOR 'ID COLD START 
NOP 
JUP WR# ; VECmR TO MRn STRRT 

Db FIGRE? ; F16 2ELEE # 
DB FIGREV ; FI6 RNISIffl # 
DB ffiRVER ; USER IWISIDN # 
DB 8D1 ; VERSION FITTRIKES 
DU TffiK-7 ; TOP WORD IN FORTH VOCRBlLFlRY 
DW K I N  ; MSPFICE 
DW INfTRB ; INIT (UP) 

1 

( (  ( ( (  foilwing used in MLD start ))) )) 

( ( (  ( (  lust be in s a w  order as user variables ) I ) ) )  

UP 
RPP 

DU INITSB ; INIT (9) 
134 INITR ; INIT (R0) 
DU INITSB ; INIT (TI%) 
D U 2 ;  INIT (WIDTH) 
DW 0 i INIT WRRNIffi) 
Did INITDP INIT (FENCE) 
DW INITDP ; INIT (DP) 
W F O R M  ; INIT (VOCtItJK) 

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

The follming is the CW s raw,  r inted  
durin! c o l d  start. 
The raw is 32 bits in  base 32. 

%, @R?2BH ; '8888' 
INITRB ; USER Am m 1 m  
INITrn ; mRNS STRCK PO1m 



The IPn Personal Cowuter WRO Flssenbiw 02-24-84 
FIE-fURTii FUR I W X  1.8 

PAGE 1-4 

FORTH Mi3 FUm P E W T I O N  - - - - 
PP SI Interpreter painter, Hust b m v e d  

across w m  m s .  

Y BX krkinq m p t w .  J u p  to 'DW' will 
push conlms ento the mr&w &ark 
Sefw exgeut ing lRWSH1. 

SP SP Parmter stack pointer. ?lust be prs-erved 
across RlRTH wds. 

RP FP Return stack. Hut De ~rYS?rVed a m 5  

FORTH words 

RX General ~eister ,  Hust b oreserved a n w s  
m m  wePda, 

BX h a 1  purpose register. 

CX General p m s e  register. 

DI Senera1 ourpose register. 

CS Seqmmt register. Must be preserved 
a m s  iTRK1 words. 

US di t to  

i bid  

3 Temoorary sqrent renisier only used by 
a few words. 



The IM Persordl kaouter  WFICRO Fks#lbler 02-24-84 PAGE 1-5 
FIE-FORi mR IWPC 1.0 

N#fE = address of ndme 
4NRlrE) = Contents of name 
((NNE)) = Indirect contents 

= W d m s  of  CDDE FIELD 
= addwss of  LINK FIEtD 
= wress of  NRI% FIW 
= address of PCIRRETER FIELD 

= Parameter stack - 1st mrd 
= Parater stack - 2nd word 
= Return stack - 1st word 
= Return stack - bd wrd 

= Least significant bit 
= Host significant bit 
= Lar byte 
= High byte 
= Low nord 



The IBll Personal Carwtw MiM Assembler Q-24-84 
FIGFORTH FOR I W P C  1.8 

PW 
cmaENl+ 

DEBUG SUPWRi 

THIS RDLFTIM WlLL WOU YW TO SEP TrlRU FORTH PROGW 
M Y  f IRE 'NXT IS E X E m .  

IN ORMR m USE TIE SlEP FdWE YOU w!3D8 RE REUIWIffir 

1. mm THE I m I m  IN 'Ex7 UITH a r n P  
TtP 'TEXT' 

3. SET WRIFIBtES, 'BIP1 'BIPE1 TO llE 
ADDESSES YOU U M  TO STEP THRU. 

Mi CONTDCrS OF ME 2 VFlRIRBLES 'BIP' N O  'BIPE1 
ME I N T E R P r n  ffi FOLLI3YS: 

9IP B I R  m I T I M  - - 
0 X OFF 

-1 X T R R C E U ' N E X T '  C U S  
RIlDR1 8 nwx 'RPDRI' OKY 
RDDRl RDDR2 TRFlCE 'ADDRI' TO 'RDDRll 

BIP Did 
BIPE DW 

; BRERKWINT SlGRT ADD- 
; BREMWINT W) ADDR 



The IFfl Personal buuter WRD Fksembler 02-24-84 P G S  1-7 
FIG-FORTH FOR IBH-PC 1.9 

P E E  
THIS IS TH£ 'NEXT1 WITH IiEBUG SUPWRT 

M X T :  WSHF 
mH 
nov 
OR 
JZ 
mP 
JZ 
C#P 
J9 
JR 
)EW 

OR 
R 
U P  
JB 

: S M  REEISTER 
RX 
FIX,BIP ; BWWINT START FlDDR 
RX,aX ; ZERO? 
TEXT2 ; HO B W W I H I  
FIX. -1 
TEXT1 ; STEP RU ?DINTS 
CIX,SI ; IN BREMWINT RRNGE? 
TEXT1 ; STEP THIS LOCATION 
TNEXT2 ; NO 
RX,BIPE ; BRW(W1NT END FIDDR 
RX,AX ; ZERO? 
TEXT2 ; W V Y  1 LU3TIffl 
AX,SI ; IN RBE STILL? 
TEXT2 ; HO 

i PNE M FUIDRESS 
1 

TNEXTI: WW 
i 
;+~++i+, RDI) YOUR EWRKWIKT ERE - 
: 
BW: JM WRT TWXT;3 ;WM WITH P R O G M  
f 

i NO BWWINT !4UE - RESTDRE REEISTERS . 
TNEXT2: POP FIX 

WW 
TNEXT2: LODSW : RX (- (IP) 

1IWJ BX'OX 
MP SHORT NEXT1 



The IBI I I i  Colauter MKRO Fksmbler 62-24-84 P E  1-8 
FI6-FORlH FUR IBEPC 1.8 

Patch the next 3 iocatias 
( usingl a DBWj monitor I 
with a 'JHP TEXT for tracin! through 
high lwei FORTH words. 
0 

m: UlD'a ;BX (- (IP) 
mu sx,nx 

9 

b l :  m 
IH: 
JHP 



IBM PC Page 1-9 

67 
30 43 '- ~i 41 4 E  43 
eti 
~ 1 7 B  ii 
Q11'36 R 
56 
QIE i.@ 
7 4  EB 
46 
46 
EB Efi 

L I T  

EXEC 
: GET CFG 
: EXECbTE PdEXT 

87d  
' BBRANC1 
' H' +am 
EFiRS-3 
3+2 
C I A  
n x .  R X  
E R Q N l  
S i  
5 I 
NEXT 

: GET STRCK VGLUE 
; P E R U 7  
: YES, ERQNCH 
3 NU - CDNTINJE..  



Thr lecl Puma1 Cawtet IYICRI Assembler 02-24-04 
FIG-FORTH FDR IWPC 1.8 

8W 
' KaP 
'I1c88H 
ZBRRHBIYI 
w 
E X  1 ; 1- 
CBPI.BX ; IWM = 1m + INW 
M, CBPI ; 6R E U  INDEX 
AX. 2LBPl : M~PF~F~E WITH UNIT 
RX,BX ; TE5T SIW 
BRAN1 ; KEEPLOOPI& 

i 
: W) 5 'W' L m P  

m BP,4 ; CIOJ mIF( STRCK 
INC SI ; BY= BIWH)i OiTXT 
INC SI 
JHP FUlT 
MPUGSWF 

84ii 
' (Do' 
')'+mi 
XRW3-BCYI 
w 
DX : INITIFY. INDEX W 
RX ; LIMIT V U  
SP.SP ; 6ET RENRN sim 
AX 
DI 
BP. SP ; ET FMMEi ST= 
m 



The I M  P e m l  Gmputer MRO Assembler $2-24-a4 W E  1-11 
FIMIIRTH FIJR I M  1.8 

8265 05 
62% 44 49 47 49 
mD4 
620B 81F9 R 
020D 02WR 
02eF 3 
eels 5B 
W l i  X 30 
0213 72 17 
0215 3C 09 
8217 76 86 
6219 5 87 
P I E  3C @I 
6210 72 BD 
P I F  3 C2 
@221 73 89 
w3 20IK 
6225 &ID8 
8227 I Q l  
0223 E9 0157 R 

B1H 
' I' tBBI 
XW7 
$+2 ; (SI) { - { R I )  
RX, QP3 ; 6ET IND!iX VChE 
RWSH ; m PMMTER STRCK 

DB 85H 
DB 'DIGI' 
DB 'T'+wl 
DU IDW 

DIGIT DW $+2 
WP DX ;IRIIBERBRSE 
WP f lX  ;=I1 0161T 
SUB k , ' ( b '  
JB DIG12 ;tQWBER ERROR 
VIP K,9 
JBE DI611 ; M K R = 8 M R U 9  

k 7  
MP &,I0 ;lWNEf11R1TWfUJ771? 
JB DI612 ;NO 

DIGI1: DIP &DL : W n P C l R E ~ T O ~  
JE DIE12 ; M R  ERROR 
SUb DX,DX ;ZERO 
KN DL, A ;NEU BINCIRY - 
#W RL,1 ;TmlEFLRG 
J#P DWSH ;ROD TO STRCK 

: WHBER ERROR 
DI612: SUB B,RX ;FRLSE RA6 

JWP FIm 



The IEM PRsorul kuuuter rWCRD Rss#bler 62-24-64 P E  1-12 
FIG-FORTH FOR IHHC 1.8 

B&F 40 1F 
027! 8B Db 
0273 75 CD 

Ebm 
ena ~s else R 

i 
: ~ l d F I m - m w ~ ~ I N N C Y E  
FIE: INC BX 

I DI ; NEXT OlilR OF WE 
wnr %ax1 
XOR &DII ;m ME5 
ADD &RL ;THIS UILL BE TE!3 BIT 8 
m FINS ;NO MTa 
JHB WIR ; IYIT[;HSlFFR-m 

. 
; E T  NEXT LIM( FIELD ADDR (LFII) 
; ( mM = FIAST m OF DICfI01(CIRY 

~ I K :  DC BX ;m (ODR 
JB FIN6 :END o f w e  
m &DXl ;E€rmMClR 
CUlD RLk ; S E T I l E S  CARRY 
JMP WIta :LDOPUHTJLF(XIND 

I 

WiM: PlOV bX? DX1 ; 6ET LINK F I E 0  Wii 
OR BX,bX : START OF DICT I 0 1 
JNZ PFINl ; NO LOOK MRE 
MIW x : F C r S E W  
JnP APUSH ;W)8(NaMfDiFmu1 



The IBM b n a l  Cmputw WRU Rssesbler 02-24-84 PFIGE 1-13 
FIGFORTH FOR I B M  1.8 

PCWjE 
DB 87H 
DP 'ENcLas' 
DB ' E' +BBH 
DW FIND-9 
Du $+2 
POP RX $1 - TERnINRTDR CHAR 
WP BX ;S2 - TEXT RIiDR 
PllSH bX ;ADDR - BFKK TO STACK ( iT  Rh'YHES ) 

rmv an,e ;m 
MN DX,-1 ;MA OFF= WLPmR 
DEC BX ;ADDR -1 

9 

; WIN TO FIRST WTERMIWITOR CtifiRRCTER 
MCL1: IK BX ;ADDR+1 

INC DX :CWJHT+l 
MP AL, KBXI 
39 m L 1  :#IT FUR NON-TEilWINATOR 
W S H  DX :EST TO 1ST TEXT CHCiR 
MP FW, CBX3 :NML M R ?  
JNZ ENCU ;W 

7 

; F W  rUIl. BEFCiE 1ST NUN-TERN C%R 
MV AX,DX :COPY MlUKTEii 
INC DX ; t i  
J#P DWSH 

3 

; FWHD FI.%T TEXT CHFIR - CWKT TE M R S  
ENCli: INC BX ; RDDR+l 

IM: DX ;CDiMT+l 
CWP RL, CdX! ; Ei iY IMTOR CWR? 
JZ m4 ;YES 
CWP Aii, EBXj : X U  WGE? 
JNZ E K t i  ;MI, LKiP &:RIN 

9 

FOUND W RT EFiD OF TEXT 
&w: IIW ilI,O% ;c[XWTERS RPE iDUR 

JMP DPil5H 
1 

; FOUND TERYINilTDR CWFWCTER 
ENCL4: #OV AX, DX 

!tX RX ;CO&'i+: 
JMP DPL;SH 



WIT 

DB 'L'W 
M1 KEY4 
DW c+2 
JHP PCmfl 



The IM Personai k q u t e r  WRU Rs-bler 02-24-di PRGE !-I5 
FIGFORTH FOR IBH-PC 1. d 

PFWjE 
m 
DP 
DE 
DP 
w 

CPfWE DU 
CLD 
nW 
KIP 
WP 
POP 
wv 
m 
REP 
MW 
m 

a5H 
' C?lW1 
' E' t68H 
CR-5 
C+2 

;IE DIRECTID4 
BX,SI ;W'E !r 
EX ; COLh\T 
DI ;DEST 
SI ;WRE 
RX, DS 
ES, AX ;ES (- US 
mVSB ;THRT1 S THE .!WE 
SI,PX ;m WIW IP 
E x ?  

@I4 
' U' 
'*I t&yl 

C#OVE-b 
C+2 
FIX 
bX 
BX ;UNSiGNElr 
RX',DX' ;CIX NWJ = w 
DPUSil ;STORE DMTiE #a 

DB EH 
Db 'U? 
DB IE '11 t68H 
DW LtSTRR-5 

IIS;AS w $+2 
WP PX ;DIVISOR 
POP Di: :E%J OF DIVIDEM) 
POP RX ;LSLjOFDIV!Dm 
CJllP DX,BX :DICIDE BY 8' 
JNb DZERD ; ERRCR - ZERD DiVIDE 
DIV BX ;16 BIT DIVIDE 
JHP DWSH ;STUE &TlT:l?B 

a DIVIE BY 7 3  ERRC4 - SiCi #AX W E E  
DZEW: MW 41,-1 

HifV DX,RX: 
JMP DM ;STORE C " L 1 0 T I ~  



The I I  Pewnal Coaouter rWCRO kseaQler (M-24-13 1-16 
FI6FOKTFl FUR IBPI-PC I.@ 

ORR 

00 
DB 
DB 
Mi 

XORR Dij 

?@ 
WP 
XOR 
J?'?P 

8 3  
'@I' 
'D' dW 
tELE-5 
*+2 
4x 
BX 
CIX, BX 
1w 

03H 
' XO' 
'Rt48(i 
ORR-5 
1+2 ; (S1) (- (Sl) XUR (Y! 
RX 
XX 
RX,bf . 

RWSl 



The IBW Perso~l CoDl~uter !??RO Rssmier 4-24-84 
FIGFORTH FUR IWW: 1.a 

DB 8% 
frE ' SP' 
DB C1 +BBd 
LU xcaR-6 

SMT DU t+2 ; (S1) (- (SP) 
llOV AX,SP 
JHP flWSii 

SP! 

DB 
DE 
DB 
Du 

S E T 0  DW 
?a' 
Hau 
JMP 

03H 
' SP' 
' ! 'am 
SPRT6 
$+2 
bX,UP ;USER VAR ME RDDR 
SP, 6LBXI :REST PCIW STKN WINTEii 
NEXT 

Db 83H 
DE ' RP7 
Db l@'+dH 
DW SPST0-6 

R!%T Did $+2 ; iS1) (- (RP) 
#OV FIX! BP ;RZUI?N SSTW RDDR 
BP R P K H  

RP! 

83H 
' RP' 
' !'+MH 
RljRT-6 
4+2 
BX,UP : (FIX) (- USR VQR BASE 
EF, B ~ B X I  :EST RETURN STRCK RR 
NEXT 



The IBH Personal Ccowter MClCAO kswbler 32-2444 P&E 1-18 
FIGFORTH FOR I M  1.0 

Kii 
1 ;I  

v s t + e e H  
A P r n  
t+2 
SI, [BPI ; (IP) (- (R!) 
BP 
BP ;RDJUSi STKK 
r n T  



The 1M Perw#lal Gmputer MCRO Iks#bler W-24-84 PFIGE 1-19 
FIWOrn FOR I M  I.@ 

T 

R 
1 

DE 
DB 
DE 
Du 

TDR DU 
WP 
DU: 
W: 
mw 
J#P 

mi 
')' 

' R' +#H 
LER'JE-8 
$9 ; t a n  {- (si) 
BX : 6 l 3 S i F I C K ~ ~  
BP 
BP ;HIBE STAM( D W N  
[BPI, BX ;RDD TO RETURN STRCK 
MXT 

aiti 
'R'M 
FRIMR-5 
iW+Z 



The IBn kmmai Camouter W Assembler @-24-64 P 8 6 i  1-3 
FIHORTH FaR IWPC 1.0 

' b' 
' (sw 
ZEOLI-5 
w 
RX 
FIX,AX :SEiRAGS 
RX, 1 ;TRUE 
ZLESSl 
FIX ;FRLSE 
Rm 



The IEM Personal Computer WRO ksembler @2-24-Br 
FIsFORTH FOR IWPC 1.8 

PAGE 
D+ 

! 

; XLW 1%' 
: % S ?  

DB 
DE 
DE 
DU 

DPLUS DU 
WP 
PClP 
WP 
POP 
RDD 
m 
jMP 

D6 
DB 
DE 
DW 

HINUS Du 
WP 
NEE 
JMP 

DB 
DE 
DB 
IZ;I 

MINU DW 
POP 
PUP 
SLIb 
MDJ 
5Ub 
SBB 
JMP 

PAGE 1-21 

&H 
' D' 
' +' +&& 
FLUS-4 
C+2 
FIX ;YM 
DX ; nii 
bX ; XW 
CX ; XLW 
DX, CX ; SLW 
FIX,BX : 5HW 
D W S A  

b5H 
' #IW1 
' S ' W  
DPLUS-5 
$+2 
FIX 
RX 
FIW 

w 
' DP1IN;I' 
' S' +b@j 

KINUS-B 
st2 
BX 
cx 
RX, RX 
DX, FIX 
DX, L'X : W,E 2's CO!QLEbEKT 
FIX,BX : HI66 UOW 
D W  



?he IM Pwsona1 Computer MRU Rssesblw 82-24-84 
FIGFORTH FUR IBII-PC 1.0 

DROP 

DE 
DB 
DB 
DW 

DROP DW 
POP 
J ~ P  

84H 
9 C Z 9  

' P' +BBH 
DROP7 
$+2 
I)% 
FIX 
Dm 



The IBH PersoMl h p u t e r  WRD Asseebier 02-24-84 PRGE 1-23 
FIGFORTH mR IWPC 1.a 

DB 
DE 
DB 
Du 
DW 
POP 
WP 
ADD 
f i P  

DB 
DB 
Db 
Du 
Du 
mi' 
WP 
XOR 
JMP 

a4H 
' nu' 
' P' t9w 
DL'PE6 
$+2 
FIX 
DX 
DX 
M 
D W  

62H 
1 t' 

' !'*H 
TWp.7 
2+2 
EX ; R D D E 3  
PIX ; INCREEh7 
IBXI , AX 
E X T  



The IBn Perumal Cu~puter P!R!J Rsserabler 82-24-84 
FIG-FORTH FUR IFK-PC 1.8 

DP 
DB 
DW 
DU 
WP 
WP 
mw 
JMP 



The IBn Personal Cceputer HERO kseatbler 02-24-84 P&E la 
FIGFORTH FOR I H  1.d 

1 

Le 
4 

DB 
DB 
OB 
DW 

U T  DW 
POP 
WP 
m 
m 
m 
nw 
JMP 

i 
L! 

Ob 
DB 
Db 
DY 

LSlUE DU 
WP 
WP 
m 
m 
POP 
m 
m 
J!'lP 

: ( S E M I P - - H )  
' L' 
' P' +am 
TSTOR-5 
$+i 
kX ;EPl LW: 
CX 1% REG VCY 
DX, DS 
6 
RX, C b X l  
DS, DX 
RWW 

it34 : i E i S E 6 # I P - 1  
1 i! 
' I' +m 
UiT-5 
$+i? 

BX 
CX 
DX. DS 
DS, CX 
Clx 
IbXl, AX 
!IS. DX 
mi 



The ID! !Jer%mal Cwputer MRO Rssenbler 82-24-M 
FI6-iiJAT-I FOR I W  1.0 

m- 
WT LIKE '18821 

KlH 
:'W 

GTOR-5 
WCOL 
EXEC 
mLJ 
WRR 
RT 
am 
mRE 
C r n P  
RbRK 
Pscm 
OX ; W l  
BP 
ti$ : i RP) i- iRP1-2 
[BPj,SI ;Rt (- (RP) 
SI, DX ; ( IPI  i- (U) 
FBXT 



The Ibn Personal h p u t e r  MCM3 Fksembler @-24-134 
FIbTRTk' FOR IPM-PC 1.0 

' T1 +&In 
SEH 1-4 
m@l 
cm7 
SMUM; 
mwl 
m 
DX ;PFR 
EX, DX 
BX, [EX1 ;6ET DFITF, 
IIPUSH 

DB 
I)LJ 

VCIR DW 
DU 
DW 

DWAR: INC 
PUSH 
JWP 

DB 
DE 
DE 
DU 

ER N 
I)U 
WJ 

DWSE: INC 
mv 
!4v 
w 
WW 
LER 
J#P 

E1 +8W 
CDN-BBH 
WC[3L 
m 
PSI;m 
DX ; (DE) (- PFk 
DX 
E X T  

w! 
'SF 
' R' t G @ i j  
L'AR4W 
mOL 
m 
PSCOD 
DX ;PFR 
EX? DX 
BL, EEXI 
&I, W 
Di! UP :Ell VAR RliDRESS 
at;, ibl+DI: :9DD2 OF VFIRIME 
APC% 



=- 
0 
DE 81H 
DB '0' MC?H 
Md USER-7 
DU S+2 
XOR flX,RX 
DIP RWSii 

ZERO 

61H 
'2'+681 
m-4 
$+2 
AX, 2 
CIWJS! 

DB 
DB 
DW 

THREE 1x1 
m 
nP 

THIS IS M Y  d SPClC 
DB 82H 
Db 'b' 
Da ' L' tea4 
DW THREE-4 
JM m 
Du m 

FIRST 



The IBn M n a l  Corouter NlCRi3 Rsswbler 02-24-64 ?E 
FIG-FORM FOR IWPC 1.8 

FIRST DW 
Mi 

' 
; LIMIT 
$ 

DB 
Db 
DB 
W 

LIMIT IiW 
Du 

i 
B/ BUF 

i 
Db 8% :EYTES/BUmR 
DB 'B/BU' 
DE 'F'tW 
Bd LInPTd 

BEUF Du WON 
i)U KEW 

i 
BISCR 

Db 
Db 
DB 
DW 

BSCR DU 
D1J 

' 
7 +ORIGIN 

DE 
Db 
DE 
IiW 

P O R E  MJ 
DU 
DU 
Du 
Du 

a714 
'4RI61' 
' N' +MH 
ESCR-B 
Dam 
LIT 
OR16 
Piffi 
SMIS 



The IBM Pe~onai Ccaouter MCW Rssenbler 82-24-84 
FI~~FORTH mR IWX 1.6 

DB 52M 
DB ' R' 
DB ' 9' +8Wi 
DW SZERO-5 

RZERO DW WUSE 
MJ e 

f 

I TIB 

FENCE 

834 
' T I '  
'B'W 
WW)-5 
WLlSE 
mi 

a31 
'UIDT' 
'H' +BBH 
TIB-5 
WUSE 
m 



The Ibn PeKoMl Carputer WRO Cksebler 62-24-04 P M  1-31 
FIG-CORTH FOR IBH-PC 1. B 

w 
'VOC-LIN' 

'K' +mi 
DP-5 
llousE 
14H 

834 
' BL' 
' Kt t W  

VOCL-BBH 
WUSE 
16H 



The IM P ~ M I  CcLlputer WRO Rssmbler 82-24-84 
FIHORTH FUR IWPC 1.0 

OUT 

rn 86 
8SC7 4F46465345 
86M: Dft 
e6cn 06EcR 
am WR 
8601 BeBB 

WRR 

na EH 
DB ' STRP 
PB l," +-! 



STATE 

DB Mi 
DB '9' 
LIE lC'Wh' 
DU CSPP-ir 

RNUW N msE 
DW m* 

9 

EL[) 

DE 63H 
DE 'HL1 
DE ' D' MBlf 
WJ MUM-9 

t!U DCj MUSE 
DiJ m 

; 
9 END USER VORIAELES 3 



The IM Persod Gmputer WCRO Rsreabler 02-24-64 
FIGFORTH FOR I B M  1.0 

El4 
' 1' 
PQ4m 

se 
RX 
FIX 
R m i  

HERE 

854 
'RUB' 
T' +dB1 

WE-7 
D(SCOL 

DP 
ffim 
EHIS 



Tne IH Persanal Corputer M R O  kseabler 02-24-84 
FIHfJRTH FOR IW 1.6 

DB 
DB 
Du 

LESS DW 
rnP 
WP 
#OV 
XOR 
JS 
sub 

E S 1 :  OR 
m 
JNS 
IX 

LES2: .mP 
7 

3 U ( 
i 

DB 
m 
DB 
w 

WESS DU 
DU 
DU 
DW 
Mi 
w 

' C' 
', 1+8BH 
ml(CF-4 

WCM. 
HERE 
CSTOR 
CtNE 
&LOT 
SMIS 

81H 
1,t+&#i 

cmM-5 , 

8+2 
DX $1 
FIX 
M, DX 
RPWH : S l = S 2 - S 1  

B l H  
' (' +@H 
w-4 
$+2 
DX $1 
fix $2 
BX, DX 
U,RX :TEST FilR EWk SIGNS 
LESl ;SIGNS #RE NOT THE SAME 
BX, DX 
RX,RX ;TEST SIGN BIT 
BX, 0 ;CISSUfrE FRLSE 
LES2 ;NOT LESS THW 
AX ;TRUE (1) 
BWSH 

mi 
' LP 
' (' + B H  
LESS-4 
rn TMJp 
XORR, 7LESS 
nRRN 
oifsrr U L E s 1 4  ;IF 
DBP, ZLESS 



BmC 8144 R 
'am ma6 
plea 0795 R GFF 2 
8E4 0 3 3  R 

64H 
'-MP 
'P'+BBH 
sm-6 
WW 
WPE 
BRRN : IF 

3WPl-S 
WPE :%If 
m1s 





The IA PersoMl Gmputer MGU Fksembler 62-24-84 
FI6-fUi7rH FOR IWPC 1.8 



The IBn Personal Cwouter FlClCRO Fksenbler 02-24-64 P W  1-39 
FIGFORTH FOR IWPC 1.8 

84H 
1 IET 
' P' +BBH 
PFfn 
WUIL 
SPRT 
CSPP 
STOE 
SMIS 

w 
l ? E m '  
' R1+NH 
S F 7  
WCDt 

ZBRW :IF 
WFSET QERR1-C 
ERROli 
BW ;ELSE 
OFFSET ERR23 
DROP ;ENDIF 
SEWIS 

&ti 
' ?m' 
' P' m 
ERR-9 
r n U L  
STATE 
AT 
ZEQU 
LIT, 11H 
ER!? 
S 3 i S  



The IW Personal Coaauter MXRO Fkseabler 02-24-64 PPiGE 1 4  
FI6-FOiUH IWX 1.9 

a55 
' ?EXE1 
'6' +EW 
mnea 
MWL 
SATE 
RT 
LIT, 12H 
ERR 
SMIS 

06H 
'?MIA' 
'8 +6& 
QsEc-8 
mrL 
SUB 
LIT, 13H 
ERR 
931s 

DE W4 
DB ?CS' 
DE 'P'W 
DW LZMIR-3 
Dw DOm 
DM SPFlT 
WJ CSPP 
Mi flT 
w mB 
r)W LIT, 148 
Du mR 
Dw SE)I1S 

' G 1 d P t i  
UGi-7 
DKa. 
ELK 
fli 
7 z u  ..- 
LIT, ltiii 
E R R  
SEMIS 



The IE# P m n a i  bouter HCm Fksenbler @-24-84 PfEE 1-41 
F I E ~ - F O ~  FUR IBM-PC i. a 

87H 
' (;OWPIL1 
'E' a i l  
G!LOWBH 
WCOL 
KONP 
FRMR 
WPE 
TWO2 
iUR 
flT 
m 
SEnIS 

Blti 
':'+8W 
SRK-4 
maL 
LIT, BCBH 
5TiiE 
STOE 
m1s 



SI L3 
410s 

c53 
E2d 

53LU-l 
lfilotii 
'103W 

Htwm 
H B B * b ( l  

'3amt) 4 

tue 



The IBI h=sonai Comuter RiC.90 Asembier @-2444 P M  1-42 
FIGFURTH FOR I b !  1.8 

W 
DP 
DB 
DU 

30ES PJ 
LUJ 
Du 
w 
Du 
Du 

WDE: X c i G  
aJsH 
X M 6  
I K  
m 
r]W 

INC 
IK 
w 
JPlP 

831 
' W3' 
' i 1 6 8 (  
B U I W  
Mjm 
FrnR 
UTFS 
PFR 
STOR 
?mD 
BP, SP ;= i7ETURN STAIX 
S1 : (RP) (- (IP) 
tip, SP 
DX' :PFR 
BX, DX 
SI, ax1 ;NEU CFFl 
DX 
DX 
DX iPFR 
NEXT 

85H 
' WUfO' 
'P +mi 
M#S-a 
mOL 
WPE 
ONE9 
SXi 
CCIT 
m1s 



fhe IBn Perswral Coaouter Mib3 AsseaPler a-24-M 
F?m2PTH FOR IW 1.8 

W 
M 
DM 
OW 
OW 
Did 
Llw 
D(d 
Md 
Bcd 

DW 
DW 
DW 
DW 

OVER 
PLUS 
WP 
XBO ; Ik3 
IW 
CAT 
ST, 7Rl 
RM)D ;STRIP NH RON WSf WR 
EklIf 
LBBP : L[]OP 
OffSc'l TYPEH 
fiw ; ELSE 
WFSET TYPE3-4 
DXIP : ENDIF 
SEnIS 

' 6 ' W  
TYPES-7 
WlCM 
WPE 
ER[I 
m ;W 
m 
OVER 
PLUS 

SUB6 
CAT 
WS 
smn 
ZBFWN ;iF 
mm DTi(U-$ 
mVE 
6mN : ELSE 
WEE DTW3 
OticE 
SUBB : W)IF 
XLDDP : LOOP 
E= DTIWI-I 
SEMIS 



The I&l Personal bputer MRO ksaabler E-24-& 
FI=OATH FOR IBM-PC 1.0 

MW c2 
mB % 
BABC F12 

W F R  
BABF as2 R 
MCl 0167 R W 
W W7 R 
MC7 MBD R 
wj 01% Fi 
WE 8814 
WD m3 R 
m- Ma6 R 
@ID! SG7 R 
M 3  @758 R 
am a4iR R 
BAD7 073C R 
MFIM 8768 R 

81b4 R 
@MI) m 
mw at27 R 
E l  0758 k 
WIG BWC B 
WE5 $F15F R 
mE7 0 3 3  R 

DP 
Db 
DB 
DC1 

WTQ i)W 
Du 
ML 
DL 
MJ 
Dw 
Du 
Dw 
Du 
Dii 
[AJ 

Du 
I)W 
DW 
DW 

WTBl DU 
DU 
DW 
Du 

M T E  DW 

a 4 H  
1 is W l  

l )  +88H 
DTRI-BW 
WCOL 
RR 
WUNT 
WPE 
OEP 
F r n R  
PLUS 
TOR 
TYPES 
SEMIS 

m 
l a '  

1 " 1  caw 
PWTQ-7 
wm 
LIT, 22H 
STATE 
RT 
ZBRRN : IF 
OFFS DUTQ1-s 
WMP 
PHTQ 
Uilm 
ERE 
WT 
O%P 
U O T  
BRAN ; 
OFFSET DOT@-$ 
kT)RDS 
HEW 
WMT 
TYPES ; ENDIF 
SEWIS 





'he IWII Perwnal Computer WRO Fksembler &-24-Bi, PRGE 1-47 
FIG-FORTH FOR I W P C  i .4  

8% 
' WER' 
' Y' tBBH 
EXPEC-3 
Mjcu 
TIB 
RT 
LIT, 3 A H  
EX FCC 
ZERO 
INN 
STORE 
SEMIS 



3882 C1 
9 3 3  98 
BW 128% R 
8896 8 5 2  4 
8888 W5 R 
BeCI @BD R 
1WC 81% R 
ME @?a 
am s a r ~  
a992 m a 
aim a4x R 
a ' 3 x 3 4  
dB98 R 
am i w a  
a8"x @€A5 R 
lbbJE OIIEB R 
3bCld WR 
BBR *mE 4 
aw am R 
8C16 k W A  R 
BM8 mR 
am a19 R 
IdN ?@a6 
O W E  W2 R 
BBH a ~ w  a 
a882 Ma R 
OBW 9184 R 
dB66 a006 
3038 03DS R 

8468 R 
lam aSiu R 

dBW 65 
d6LE 45 Y i l  52 
aew u 
bBD4 ME R 
am afi5;2R 
aBM m.9 
PBEIZ) OBCS R 
BEte WR 

E 
i 'a (&I 

8B aCIH : II BINCIRI' bEiiO 
?€! w 
i% m-4 

:a m 
M EL4 
WJ flT 
DW DRFW ;IF 
DWE5ErNLLLS-I 
Mi WE 
Mi WH 
DU PSmR 
DU m 
DU INN 
w ma 
w BU( 
Dld a?' 
M1 Ex3 
%)U ONE 
DW Wb 
DU WD 
Du m 
M ZbW ; IF 
Mi D F F E i u - 4  
Du i%XEI: 
IN FRonri 
DU DROP ; W?F 

FABll rm BRIW :u 
DU 0FFSRELW-S 

NLllll DW F r n R  
Dw DROP ; WIF 

Mls It DWIS 

84H 
' FIL1 
' L' +88( 
M u 4  
w 
m ; FIU MR 
CX : FILL CLltD(T 
DI ; BEGIN ADDR 
BX. DS 
S,BX :S(-DS 

; LX DIRETIOH 
SFm :mF£ 3YTE 
!eT 



The IM Personal ihputer WRO Rssmbler d2-24-84 PW 1-49 
FIFORTH FOR IWPC 1. a 

mF5 84 
@BF6 48 4F 4C 
00F3 0 
0hcR 08E4 R 
0EFC 0552 R 
0bFE a167 R FFFF 
~~ 6733 R 
KO4 M E  R . 
KBb b735 il 
aab6 MBD R 
Pk'w w-5 R 
m ma 

@Ell M 
021 57K-52 
m4 C4 
CB WE R 
w7 E 2 R  
r 2 3  MR 

d4BD R 
KZD a134 R 
E2F Mac 
E31 WB A 
dC33 MBD R 
K35 !X9 R 
BC37 8164 ri 
K33 W6 
QC.3 Q65D R 
m wna 
ow as- R 
E41 @ED R 
ac43 w R 
0c45 N75 R 

a a i  
' mwl 
' 5' +bBH 
EiiFlE-e 
Dm 
xs 
FILL 
= a ! S  

a 4  
'la' 
'D1+Oen 
Eu4M-J 
ma 
LIP, -1 
m 
PSTOR 
KD 
m 
CSTOR 
SEMIS 

a3H 
l PR' 
'D'm 
w 7  
Dam 
ME 
LIT, 84 
PLLlS 
SD(.IS 

84H 
' WOR' 
'D'm 
PAD6 
WCIL 
FU( 
RT 
ZBRRN : IF  
ClfFSET WORD1-5 
K! 
flT 
bWI3 
EiRRN ; ELSE 
WSET WDZ-5 
TiB 
RT ; ;IF 
INN 
RT 
Kffi 
SWFIP 



ihe IR Perxmal Cc~outer MXRO Fkser~bler e2-24-84 
FIGIO,W FOR I B M  1.d 

DU ENCt 
BiJ NW 
M LIT,rn  
BU BUNK 
DM INN 
md r n R  
IN QMB 
Did WB 
Bld TOR 
LN RR 
Wi Ex 
BW CSTOR 
BW PWS 
DW ME 
BW ONEP 
w r n R  
DL1 mVE 
BCJ SEblIS 



The IBH Personal Cuanutw IYICXI Asseabler 02-24-84 
FIG-FDRTH FOR In#-PC !.a 

a5 88 
EM EB 4E B 4D 42 45 

9 
0c75 R-3 
0C76 @ 2 @ R  
FC78 0552 R 
aC74 873C R 
K7C w R 
aC7E Wfi 
@cat3 MCXR 
m a7e  R 
K64 WBD R 
am e#D R 
0c88 M% R 
EBA WX 
E a C  e475 R 
KE 87@ R 
K36 NBD R 
BC?2 030FR 
$ 3 4  w R 
K96 07F8 R 
aC96 8702 R 
E A  WBD R 
E9C 03% R 
aC9E MID R 
EM 07813 R 
0W MBD R 
K114 07X R 
a s  a m  R 
KRd W8 

B E E R  
KRC 07BC R 
dCAE MXR 
aCB0 PUK R 
KB2 8164 R 
KB4 Fc6 

WDSR 
KM 03mR 

')'+60n 
IffLm-7 
WCOL 
WP ; BEfiIti 
WPE 
TOR 
CAT 
BKE 
flT 
DIGIT 
ZBRW ; MILE 
OFFSET l%L!R-$ 
WP 
BRSE 
CIT 
STAR 
DROP 
ROT 
WE 
FIT 
USTAR 
DPUlS 
DPL 
AT 
MP 
ZBRWJ ; IF 
OFFSET PNUtGS 
13NE 
DR 
ETOR ; EMDIF 
FM#R 
BRRN ; REmT 
OFFSET PNlMl-5 
FRDllR 
SWIS 



The IBW Persod Computer MICRO h b l e r  62-24-94 
FIG-FfJRlH FOR IBII-PC 1.8 

86H 
' NU?E' 
R1 +am 

w - 0 w  
WCU 
m 
ZERO 
ROT 
W E  
ONEP 
CAT 
LIT, AH4 
EWFll 
WPE 
TQR 
RUS 
LIT, -1 
DPL : S I N  
STDR 
PNUne 
DUE 
CaT 
BLS 
SUBB 
ZBRRN ; WILE 
OFF= ww-5 
WPE 
CAT 
KT, 2EX 
SUBB 
rn 
mR 
ZERO 
BRPH ; REEAT 
OFFSEi NW1-5 
DaP 
FrnR 
DW : IF 
DFFSEi Num03-s 
MIMJ ; iWIf 
SEnIS 





The IRH Pmonal haouter %RO ksembier @2-2444 
FIGFORTHFOBM-PC 1.0 

DU DWP 
DU ZBRRN ; IF 
DU m WRn24 
nw INN,rrr 
DU SCrCIP ;€MIIF 

ERR02 DU WIT 
i 
i ID. 
i 

D8 83ii 
DB ' IDt 
DEI '.'+881 
DU ERRQR-6 

IDWT DM WWL 
BW w 
DW LIY,rn 
w LIT,= 
Dld FILL 

WPE 
Wi wa 
Ind LFA 
lnd m 
W SliBB 
DW PFlB 
D1J W P  
DU cMM 
DU PFlD 
DU Wt#3T 
M Uf,lFH 
Bld RNI)D 
Dw TYPES 
mi SPCrT: 
DW SE#IS 



BDB6 66 
@OH 43 9 45 41 54 
aDtiE w 
0DE @W R 
0DC1 855.2 R 
0DC3 0DlB R 
am a194 R 
@Dl3 MI8 
BDC9 WR 
@W W R  
BDCI) @DM R 
BDCF 0167 R 
BDD3 1 lCB R 
ODD5 W9 R 
am7 a755 R 
8DW W R 
BIiDB 04i%1 R 
QDD 0669 R 
8DW: MBD R 
QMl 1M R 
CX3 87X R 
NDE5 8768 R 
ODE7 R 
W#9 8167 R WM 
BDED @4M R 
0DEF 0755 R 
8W1 a5CE R 
$DFS a 7 3  R 
8DF5 0167 R @W 
mF9 M6a i? 

0854 R 
@ D m  ens 8 
lDFF 86EB a 
eEar NED R 
E03 04€8 R 
E05 0756 R 
E87 8748 R 
E89 8774 R 
E8B m3 R 

ME 
i CREkTE 

DB 
IIE 
DB 
Du 

CREAT rm 
I)LJ 
DW 
DW 
DW 
D(S 
Du 
nu 
Du 
Du 

cm1 Du 
M 
Du 
Did 
Did 
DU 
Du 
Du 
DW 
Du 
Du 
MJ 
Du 
DW 
Du 
MJ 
Im 
Du 
Du 
DW 
DU 
Du 
DW 
DW 
Du 

86ii 
' Cim' 
'E1 +8BH 
IDDDT-6 
WCW. 
WIND 
Z B W  ;IF 
mSET cREG1-C 
DROP 
sll 
IDWT 
LIT, 4 
HE% 
SPKE ;ENDIF 
HERE 
WPE 
WT 
Y IDTHE 
RT 
RIN 
ONEP 
Rum 
W E  
LIT, @Mi 
T066L 
MRE 
ONE 
SUB8 
LIT, W 
T m  
UTES 
ffinw 
CURii 
FIT 
STORE 
HERE 
TWW 
aim 
SEnIS 



The IM Perxmal Cceouter WRO ksembler 82-24-84 
F!GIORTH FOR I M  1.8 

LITER 

m 
LITERA' 

' L ' m  
mm 
WWL 
STATE 
RT 
ZBm ;IF 
DTEr LIE14 
mP 
LIT 
rn ;EHDIF 
SmIS 



The IM Personal Corouter R K R O  Fksembler W-24-84 PFIGE 1-57 
FIG-FORTH FOR I~#-PC 1.a 

'L'# 
LITER* 
WCM 
STllTE 
CIT 
ZbRCYi ; IF 
WFSEr DLIT14 
SWClP 
LITER 
LITER ; ENDIF 
SMIS 

w 
' ?STIY:' 
'K'+8w 
DLITE-BBH 
WCM 
SPRT 
SZEm 
IYT 
SWClP 
U S S  
ONE 
ERR 
S M T  
ERE 
LIT, BBH 
PLUS 
UtESS 
LIT, 7 
QERR 
SMIS 



PCIGE 
18UT LINE 
INTFJIPW 

srm 
WE-9 
WWL 
DF IND ;=IN 
ZBlWN :IF 
WSET iNE2-S 
STm 
AT 
LESS 
ZbRm ;IF 

IME33 
GR 
m 
BRRN ;ELSE 
[IFFSET INTE4S 
an 
EXEC ;ENDIF 
QSTX 
BRIW :ELSE 
OFFSET INTEH 
Hm 
MJnB 
DPL 
FIT 
ONEP 
Zb.w ;IF 
OFFSET I N T I 3 4  
RITE 
BRAN :EL% 
EFST INTE7-S 
DROP 
LITER ;EMIF 
QSTK ;ENDIF 
BRFLN ;WIN 
m5Er IHTEIS 



The IBn Personal Cnwter MICRO Ckserbler 02-24-64 PFIGE 1-3 
=IWoam FOR IWPC I. B 

'P +BBH 
INTER-BM 
WMK 
UTES 
LIT, 4BH 
TOGGL 
SWIS 

'Y'+BBI 
1- 
WMiQ 
BUIU 
LIT 
W 1 H  
rn 
WAR 
flT 
CFR 
rn 
HERE 
w u  
RT 
m 
VllCL 
STORE 
WES 
TWOP 
COHT 
STORE 
SMIS 



The IW Personal hputer MRO kserbler a244-84 14.9 
F I W R T H  FOR I M  1.8 

PCIGE 
I FORM 
i 
; TtfE vT(ISi(-7q IS A WtB STRRT W.UE WY. 
; If IS W6ED EUi TIE R DEiINITiDN IS 
; CIPPENC€!l TO THE tFClilTHt vllUU!URY. 
I 

BE KS 
00 'FORT' 
Db ' V M  
DU K U H I D H  

FORTH DU WWE 
Wi Wwlc 
MJ 813881H 
DU T%K-7 ;COU) START WYllE ONLY 
M 0 ; END OF VcCAWMY LIST 

'Sf+#& 
m w  
WWL 
WHT 
!AT 
WRR 
S O R E  
mrs 



The IB# Poronal Coaouter MWiU Rssembler 82-24-84 PFIGE 141 
FIM2TH FOR IWPC 1.0 

ME 
i l i l l I T  
; 

DB 
Db 
Db 
IK1 

WIT DW 
Dw 
DW 
Du 
DW 

WIT1 DW 
DW 
DW 
DW 
DW 
DW 
nu 
DU 
DU 
Du 
DB 
DB 

WIT2 DLI 
OW 

i 
y #DRT 
i 

Db 
Db 
Db 
DU 

M R T  Mi 
Did 
LW 
DCI 
DW 
DU 
DW 
DB 
DB 

DB 
iU1 
w 
lrii 

MH 
'WI1 
'T1+881 
MREN-4 
WWt 
Ern 
BLK 
SlDE 
LBW 
RPSTO ; bE6IN 
CR 
WRY 
INTER 
STATE 
RT 
ZEW 
ZBM ;IF 
OFFSET &IT23 
PWTU 
2 
'W' ;ENDIF 
WWN ;MIN 
OFFSET MlITld 

m 
' RBOR' 
' T ' M  
WiT-7 
r n L  
sP;m 
MI3 
ETX ; I T  DID TO 1 I a  THIS 
CR 
W T C W  
PWirQ 
a 
IWPC Fig-Fwtn ' 

Fi6REL+38H, iWT, FI§AEV+3W 
FORTH 
WIN 
WIT 



Kiv 
WOV 
m 
rn 
rn 
m 
IN: 
IX 
W3V 
rrOV 
m 
#W 
WV 
#OV 
M 

jplp 

S1,- Dill : (IP) (- 

AX, 8 
6 AX ;TO VECmR RREA 
BX, Wii 
RT, Urn 
m1,AX 
BX 
BX 
DXI, CS 

AX, !X 
RS. AX : SET IXITR 
SP,WORD !JTR IlRI6+t2H :NM. STACK 
sax : S R S T W ( ~  
ES. AX : S E T E X T R A S  

; DIR = IX 
BP, lip? ; R€KiRN STRU 
Ex7 



h? Im ~~~ C#DU~W m m  ksRblW w-24-84 P%E 163 
FIG-FORTH FOR IBW-PC 1.0 

PLLS 
LIT. 1M 
C#OVE 
LIT, O R I W  
FIT 
LIT, F O R M  
STORE 
WRT 



3 e  IBH Personal CwOuter WXl Rssexhler a2-2i-64 
FIGFORTH FOR I3M-PC 1.0 

PEE 

i S i D  
1 

DB 
!I$ 
DB 
DW 

r n D  Bu 
FQP 
SUB 
OR 
m 
DEE 

STOD1: JBP 
9 

i 4- 

Dl3 
BB 
Did 

PI4 Du 
DU 
DU 
DU 
DW 

m1 LU 
i 
; D+ 

0 3  
'W' 
' S ' W  
D M  
i?oca 
WPE 
m 
mrs 



Yhe IBll Personal Corrputer WCRO Fksabler 0Z-24-84 
FIGFORTH FOR IBIS-PC 1.0 

83H 
'HI' 
'N1+8BH 
DI1BS-7 
m m p  
GRERT 
ZBW ;IF 
OFfSET MIN13 
SWCLP ;EM)IF 
DWlP 
%HIS 

83H 
' W' 
' X ' M  
MIN-6 
=,m 
LESS 
ZBiWN :IF 
OFFSET MX13 
SURP ;ENDIF 
DROP 
SElrlIS 



824 
y1 

' /' *a!? 
STAR-5 
OOClh 
CNm 
TOR 
TOR 
DFlBS 
RR 
m1 
UgAS 
F m R  
RR 
XORR 
Per 
kWP 
c*R 
m 
SUClP 
mrs 





The IEA kmna1 Cwwter Ma Rsswbler 02-24-84 
Ff&FORTH FUR Im 1.8 

MJ UStRS 
Md mi? 
DW S U P  
OW TOR 
Did cSiRS 
ou mii 
Md SEMIS 



The Ibn Persona! Coanuter .ME30 ksem3ler 02-24-84 
F I G ~ O ~  FOR IWX I. a 

1!C1 87 
11C2 4D 45 53 53 41 47 
llca C5 
llC9 11W R 
llW Pa2 R 
llCD 8677 R 
llff W D  R 

am R 
1103 WlE 
llD5 0816 R 
11D7 0194 R 
!ID9 W14 
ILDB a167 R 
IIDF W F  R 
i1El a4BD R 
;13 EZU R 
llE5 ilZF R 
!In ~ 5 5  R 
llEi llB7 R 
113 WY R 
llED 01&4 R 
ilEF W D  
llFl u3FIFlb R 
113 06 
llF4 40 53 47 2kl 23 28 
llFR 1754 B 

WEE 
(LIK) 

CiB 
28 
na 
34 

i'LIriE nu 
D;r 
DU 
DW 
Du 
DU 
Du 
MJ 
Du 
Du 
DU 
Lub 
DU 

.LIE 

3% 
1 ,' -y;1 

. - - A  - 
j f +g@ 

OgIL 
Tt'9 
Ll T, 64 
BBUF 
ssm 
CROrrR 
8SCR 
SFAR 
PLLS 
U C A  
WJS 
LIT, k 
SElrlIS 

Db 
DB 
nu 

DLINE DU 
Du 
OW 
DU 
DW . 

I mse 
7 

DB 87% 
Db fEjS6f 
Db 'E'+ixl!! 
DW DLIISd 

S S S  Du WCDL 
3u MRN 
Du FIT 
OU ZBRRN ;IF 
DU -SET E5Si-C 
DU DWP 
W Z E N  .'E 

Du OFSET &95 
OW LIT,4 
DW OiSn 
IN RT 
BI : a a  
Mi 5d3-i 
a SLlbb 
Mi DL:M 
DU 9QE ;Z.DIF 

MESSZ DU EfiW :ELSE 
mi ~ ~ - $  

ms1 D'rl PDOTQ 
DE 6 
na v n s s ~ v  
DW Mi ;E!!;DIF 



The il3H -1 Geouter WXl k s w b l e r  '22-24-64 
FXGFBRTH FOR IWPC 1.8 



The Ibn Personal Computer WN iOAsseier 82-24-b4 
FIG-FORTH FUR IM-X 1. # 

a* 
* 
; D W m  (BYTE1 FAY Nil? 
i 

DB 8 3  
DB ' PC' 
DB 'B't6W 
Du ESS* 

mtRT DU S+Z 
WP DX ; MRT MDR 
IN k,DX ; B Y E  INPUT 
SUB M,RH 
JlgP AWSH 

PC! 
i 
; s'iDE CHUmR (BYTE) RT W f l  
9 

Db m 
DB 'PC' 
DB '!*M 

PTW-6 
mcSi0 DU 5+2 

WP DX ;WRT FIDDR 
WP RX ;DFITA 
W DX,K ; B E  WWT 
JMP FIEXi 

!'$ 
; FEiCH MRD FROn MRT 

DB mi 
DB 'P9 
DB ' 9' +&m 
DU PrCSTOd 

PTFIT DU W 
KIP DX ;PORT RODR 
IN CU(,DX ;i;CIRD INPUT 
J3(P FIPUSH . 
PC! 

: smw worn rrT WRT 
7 

Db w 
36 'P' 
DB '!v+6ai 
W T A T - 5  

m Du $*2 
PIP DX ;PORT ADI)R 
WP FIX :iidTfl 
AIT DX,W :WXDRlT?llT 
JnP N U T  



?he 18n Personal CPrputer RfUlO ksenbler 02-24-04 
FIHmH FOR 1m-K 1.b 

BPS EMI . 512 
MxDRd EMI 2 
i 

I 

1 

DB 63n 
DB 'US' 
Pb 'E'W 
MI P T r n  
OW r n M  
DCI M - 1  

;MDR ff hUT PtlFR TO USE 



UPDATE 

84H 
' +&I' 

' F' +w 
MbLiF-0 
WMX 
LIT, U 
PLUS, WPE 
LINIT, EGKKlL 
Zbm 
OFfSET PWF I -$ 

DROP, F I S T  
WE, Pw 
flT, SiIBb 
SEW!S 

DB f f i H  
Db ' UPMf' 
DE ET iB@H 
IrW PWF-7 
Du WCOi,PW4 
Dw flT,FIT 
DU LIT,MW 
DU ORR 
DU PREV,AT 
DU STCIRE,SEnIS 



II EWE0 8 WL0 3TEI 
tl sare 8 e~ erer 
ti SMI 01 EE@ bIE? 
Y w~ a rim ercr 

8 2WT 3@EI 
timyme EI 
3 3 L  &! L918 =I 

li 08M 8 E X @  XI 
B etLa tl 3s 3;ii 

BY@ E I  
M 618 6 3 1  
a W8 BRI 

ti oe68 8 Em VdZT 
&! 8 3 9  01 tM1 0 9 1  

w 333 
8 %I8 221 
tl rnT mt 
tim E I  

M m t] a m  4rZI 
li rn? 8 2 3 0  @?-?I 

x LZT mT 
t ( ~  a m  

G f 9 f b G S S  mr 
90 LEI 



The fw h % O M l  C # D U ~ E ~  K m  FkseAbk~ @-24-84 
FIGFORTH FOR I M  1.0 

a91 
' BLOC' 
'K' +&w 
m-5 
mM'= 
F\T, RUS 
TOR, PW 
AT, DUPE 
RT, RR 
SUBB 
Dwm 
ZBRRN 
OFFSET BLOC1-s 
PW, ZEW 
fBRw 
nFFS7 m-$ 
DROP, RR 
wFFE,MlP€ 
RR, ONE 
mu 
m,= 
wpf, AT 
RR, SUBB 
WPE, PLUS 
ZEW 
ZBRCW 
mSt7 K r n S  
DUPE, PREY 
STORE 
FmnQ D ~ P  
TilOP, s 3 I S  



The IEU Pnsonal b g u t e r  ;"ACa f f i s b l e r  &-Z+-54 
FIGtFORTH FUR Ia!K 1. a 

DR: 

EK.1: 

PROC M A R  
( IWDR - j 
%IS :MINE k i l l .  S m  TG h 3R:G 
POP D I  ;SNE RERJ2N 
XIP RX ;SETOR * 
OIP fiX.SEC-Q% :5 D R I V E ?  
33 DD 
SUB BX,SEE_BSK. 
KN DX,ilX ;W LEIUiL hLrTnR t 
nOv 1 ; w D R B  
3 l P  Gszl 
i?OV D X , N  :DR A 
XN 8 : S E E D R n  
WP EX ;~~ MDli 
#W CX,: ; R E R D I r n R  
WSii D I  ;WMTWIF(,Wi 
m 
E W  

DP 
DB 
D9 
DU 
M 
CW. 

P s i  
INT 
JNC 
E R  
WSH 
MW 
IN 
aP 

B4H 
'5%' 
'C* +Mi 
WOW-6 
$+r? 

ssn: 
SI ; P E S E M  IKlERPEE3 N I N E 3  
BP ;RETURN NiNTEX 
2M 
WK ;NO ERRORS 
DX, E Q R  
MR 

&ti 
'USE' 
' P W  
RSEC-7 
%+2 
S5E 
5i 
BP 
23 
Dm 
DX, E3R 
ax 
B 4 9  ;S?RIffi UPITE X Y  
2?H 
fir ;LiRi7R 'mE !N FIX 



7he IBn Personal Cosputw CWCRO kseabler @-24-44 
FIGFORTH FOR 1M-X 1. B 

; WRITE ERROR C(EsS&E E R E  
1 

WK: WPF ;WP FLAGS 
POP FP :mUiir4 S T r n  
POP SI :INTERPRETER PNTR 
J#P CIIEXT 



Tite Ibn Personal hmter  MElUl Rssembler 02-24-34 
FIGFORTH FOR IBn-PC 1.0 

891 
'W 
*H9W 
RsLm-6 
wm 
-,m 
ZERO, XW 
mm 
MWP 
WOP 
m5.E RUSl-$ 
=IS 

84n 
'UW' 
'D'M 
rzL5H-a 
=,m 
flT, TOR 
INN, AT 
w zEa 
INN,SmE 
BSCR, STM 
WK,mRE $2 (- x.9 4 WSCR 
1.m ;:.mIIEI Fm rn 
m INN 
mRE 
rmR,  6l.U 
m 
S I S  



The IBH Perwnal Ccsputer KRO Fkdler 02-24-04 
FIGFORTH FOR IBM-PC 1.9 

E91 
9 -1 

')'+mi 
LORD-7 
WCOt 
MWlD 
zmo 
INN 
STOPE 
WCR 
ELK 
CIT 
OVER 
m3DD 
SUB8 
blK 
PSTDR 
SEMIS 



The IBU Personal hguter W3Ul brittler ~~~ WE 1 4  
FIMRTH FOR I M  1. d 

; QUERY KEYBWO FOR k? PRESSED 

? 

; I TRUE = M R  RERDY, FLUE = NO CHRR ) 

; 
; CIYLED FROn '?Tm1!tR8 
1 

; L L S E 1 W T 0 6 E T I ( E Y ~  
i 
WTER: CW CSTRT ;TEST FUR KEY 

OR &RL ;RNY KEY? 
n mmi ;NO 
MW , ; T R E = M R F W M )  

PQlER1: m3V M,i,B ;MIKE 16 BITS 
jllP #usi ; M s T B T U S  

9 

? 

; MHSOLE 1M-U ROUTINE 

1 
; WITS FOR CI KEYBMD CWl 

; CTRL-P WILL i066LE PRINTS EW FIR6 

; CUul mar 'KEY' 

: m CI ;(IHSOLE INPUT 
at' ru,w ; P R I h r n m % E ?  
J!€ W(M1 ;r(O 
XOR EPRIM, 1 ;ms6LE ECia 
J#P XEY ;6=7 RNOMER KEY 
PKN W,d ;HE 16 61s 
JWD RW :SAVE KEY WE 

9 

: aNsm.E/PRIKlER MR m 
* . 
: CFYLED FiMn 'MIT' 

  IT DU s+2 
KIP LX :GET CHm 
CW WUT ; M R  OUTPUT 
JnP m 



The !BM Personal Corouter Wifil .&=bier P+4-89 PFISE 1-81 
FIHm mfi IWK 1.d 

I 

; 'RE cfImLEfPRINTER OUTPUT RCllTINE 
1 

h PRUC -R 
CW MO ;waOUT 
T5f EPRIhT, 1 . :PRINTER EChU? 
JZ r n l  ;OFF 
CRU. LO :LIST WWT 

WUT1: kET 
m mP 

; PR1m Em FA6 
1 

: W: 8 = W ,  1 = O N  

; 6Ei KEY6lMRD STATUS 
1 

; EXIT: A = 0 :F kO iiEY PESSED 
RE FIL = C M R  IF KEY PiiESSEI) 

~ R T  PW3i;: NEFlR 
iVSW DX 
Mlu D X , W I  
m A X , W  
IHT 21H 
P DX 

STATIT: FiET 
mC11 WP 

. 
: CONSLE iNPUT 



The IBH PersoMi hputer mxm Rs5abler @+i-e4 PCIGE 1-82 
FIG-FORM fW IBH-PC 1.8 

: cl3m4.E WISWT 

i 
g WPUT% MA I N  REG k 10 WNSOLE 
7 

; EXIT: HEG A = EiAR 
9 

WO PROC NEAR 
Pus9 DX 
PVSH ax ;%vE WR 
#w lL,R ;CHFIR TO WRITE 
rWV W,2 ;WR OUT NNCTIW 
INT 21H ;WS 
WP FIX 
WP DX 
R€i 

CHO W)P 
9 

9 

LIST OuTRrl 
I . 
; WWTS WR IN RE6 A TO 
; LIST DEVICE (PRIMER) 
7 

: EXIT: RE6 RL = D A R  

LO PRUC NEilii 
WSil x ;SCIJi CHaR 
PllSH Dl 

DX, PRINTER-MI 
?Dl M.8 ;PRIM MRR 
INT 17H 
WP D X  
NP AX 
E 
W1P 



The IBPI Personal h w t e r  WRO kmbler E-24-84 
FIGFORTH FOR I W X  1.0 

PAGE 
WT LINE *ZW 
1 , 

aClH 
W7H 
RRRMS 
DOWL 
DFIND 
ZEQU 
ZERO 
E R R  
DROP 
LITER 
%HIS 

a& 
' F O W  
'T'+88H 
TICK-4 
Docot 
Wkii 
AT 
MINT 
FIT 
sum 
LiT, lbH 
E R R  
TICK 
WE 
? r n E  
AT 
ss 
LIT, 154 
Et7R 
WR 
NFFI 
DP 
STORE 
LFFI 
FIT 
MSKF 
CIT 
STOM 



The Pbn Fersonal Computer #PER0 Cksesnler 82-24-d4 PME 1-84 
FI!X'FRTH FUR IBU-X 1.8 

rn 
' KGIY 
' N t + m I  
m-7 
OBCM 
K n H P  
HERE 
ONE 



The IBn frersr~nal Ccsputer MRO Assenbler 02-24-&4 %E 1-65 
FIGFDRTH FOR IM-PC 1. d 

LWP 

DE 
D% 
Dl3 
WJ 

LWX MJ 
DU 
Mj 

N 
MJ 
MJ 
Ni 

KilH 
' D' 
'O'W 
THEN-7 
r n L  
r n P  
XDO 
HERE 
MREE 
r n ! S  

ec4H 
' LOO' 
' P' +MH 
W-5 
miL 
T H E  
GPRIR 
WP 
XLOOP 
w 
mis 



The IBDl PcnoMi Camter WZl (O~ssenbler @-24-84 
FIG-FORTH FOR IWPC 1.8 

BB 
D$ 
Md 

W30P DW 
DY 
mi 
rm 
I)W 
DU 
DU 

1 

9 UNTIL 
? 

DB 
DB 
DB 
DU 

UNTIL DU , 

DU 
DU 
DW 
DW 
Md 
DW 

BCJH 
'el' 
'D'cBW 
WiL4 
WCOL 
WIL 
SDtIS 



The IbW Personal Colrputer HKRD Fkdler  62-24-84 P&E 1-07 
FIGFORTH FOR IWPC 1. d 

m 
' REPER' 
'T' 
MIN-8 
DCIm 
TOR 
TOR 
MIN 
r n R  
m 
T Wlj 

Wnb 
END! R 
SEblIS 

E2H 
' I' 
' F' +6@H 
REPEA-3 
WCOL 
COMP 
BRPN 
HERE 
ZERO 
mw 
TWO 
SEMIS 



Tho IW9 Persmmal hputer !WRO hseabier 02-24-04 
FIGFORTH FUR IBISPC 1.8 

9 

i WIG 
1 

01 
Db 
RB 
DCI 

WILE Mi 
Md 
Dw 
Du 

BC4H 
qw 
'P +a 
Iff -5 
WCOL 
TWO 
BMIa 
mP 
BRFlbl 
HER 
ZERB 
W M  
WL' 
Tua 
WIFF 
TMJ 
S a I S  

8CS( 
'WILY 
'e +BBH 
SSE-7 
WMP. 
IFF 
mP 
saIs 



The Ibn -1 houter HNRU Rssmbler 02-24-M 
FIG-FORTH FOR IBM-PC 1.0 

166B 06 
1664 53 3 41 43 45 
1671 D3 
1672 165B R 
1674 R 
1676 BX3 R 
1676 10M R 
167R 0618 R 
167C 0194 R 
167E BBBC 
l a  85C3R 
1682 0lEC R 
1w WR 
iw am R 
1686 FFFC 
1m 0 3 3  R SPAX 1 

86tl 
' SPKE' 
'S'+W 
MILE-B 
WCDL 
ZERB 
PKi x 
DWP 
ZEW 
DFFSET smx1-0 
ZERO 
XW ;DO 
sw 
XLWP ;LWP 
WLE S N X t l  
SEMIS 

w 
(' 

'$'t#n 

m-9 
WCOL 
P Air 
W1) 

STORE 
W I S  



sa 
08 
08 
Dw 

SIB4 DU 
ixd 
W 
Du 
Du 
DU 
DU 

SIW1 CU 
i 
I $ 
1 

DB 
AB 
Md 

Dl6 DU 
DW 
DW 
DU 
OU 
DU 
DU 
DW 
DU 
Du 
Du 
Du 

DIM DU 
DU 
DU 
DW 

i 
8 

, 
DB 
DE 
DB 
DY 

DIE DU 
DIG1 DU 

DU 
DW 
W1 
W 
DU 
Mi 
md 

8 4  
' 516' 
' N' +d& 
ED;GS-5 
IKlm 
ROT 
u!s 
m u  ;IF - S16N14 
LIT, aH 
M3U) ;%IF 
SMIS 

81H 
' #' 4QH 
SIR+-7 
DCCM 
BE 
FI'T 
ngtDD 
ROT 
LIT,.j 
(Am 
LESS 
ZnRW ;IF 
WSET DIG14 
LIT, 7 
PUlS :mIF 
LIT, m 
Pus 
! a n  
SDIS 

82H 
't' 
'S'M 
Dl& 
mM 
D16 ;BEIN 
WE.? 
WER 
OR3 ' 
zmu 
ZBm ;M?L 

DIW-5 
SEXIS 



h e  IBn Personal Gmputer CIClCRO Cksembler @-24-& 
FIGFORTH FOR IBn-PC 1.a 

MJ 
Dbi 
Dcl 
Du 
Mi 
Du 
DU 
Du 
DCI 
WJ 
Du 
w 
Du 
Du 

i 
i . R 
i 

Di) 
ilB 
rn 
MJ 

WTR DU 
Du 
w 
DU 
OU 
DW 

TOR 
WP 
OVER 
DRBS 
bDIG 
DI65 
SIGN 
ED165 
FRUHR 
mil 
SUBB 
sm 
TYPES 
SEMIS 



81H 
'.'*H 
DWIT-5 
DClMt 
sm 
DWT 
SEII I S  



The IBM PersoMl Gmputer WRd ksemt~ler @-24-8i 
FIWORTH FOR IWPC 1. a 

1775 85 
1776 56 4C 44 9 
1ncl D4 
1770 1768 R 
I77D 6 5 2  R 
177F 8167 R ad€M 
1763 86b8 R 
1785 04E6 R 
1787 %Dl) R 
1789 04BD R 
178b MBD R 
178D &BE R 
178F WBD R 
1791 85FD A 
1793 87ER R 
1795 81% R 
1797 W 
1 7 9  R 
17% 85CJ R 
179D 06B6 R 
17% 84Ea R 
17R1 8482 R 
17FL5 @DM R 
1 7 6  8889 R 
17Fn W9 R 
17M 09% R 
17M W R 
17RD MBD R 
17K W2 R 
1701 K33 R 
1m E 0  R 
1m WrrtiR 
17B7 8194 R 
17B9 FFD4 
17BB 0 4 a  R 
17BD W R 

WE 
%OUT LIM 'W8 
KIST 

DB a5H 
DB 'KIS' 
DB 'T' c68H 
I)W UINT-5 

KIST DU mOL 
Du LI?,W 
DW WTT 
Du STORE 
DU M3NT 
DW FIT 
DW !AT 

KISl DW WITT ;M61d 
DU I1T 
riu C5U 
Dw E r n ?  
Wi ZBlW ;IF 
Dki WSET VLIS-§ 
DU CR 
Did ZERO 
DU (NTT 
DU STDE ;ENDIF 

XIS2 DW DUPE 
Dk IDWT 
Wi spm- 
IN SPFlCE 
WJ FR 
DW iFA 
Du ilT 
DW DUPE 
Did ZEW 
M1 r t m  
WJ ClRR 
MJ ZERRN ;UNIIL 
w ~TsETVLISl-$ 
DW DRDP 
DU SMIS 

1 

BYE 
1 

; EXIT TO PC-DCG 

DB l.3 
Db 'BY' 
Db ' E' +&$A 
I)iJ VLIST-8 

BE Did $62 
INi e7i.I ;I7 W HISTORY 



?he IEn Persanal h w t e r  WXl LO~ssesbler 62-24-64 
FI&'ORTH FOR IBn-BC 1.8 

1813 85 
'814 h'? 4~ i;4 45 
:ale D t  
:rj:g :7c9 4 
l8iB 8 5 2  2 
:till] 6167 R @W 
1 8 8  WDREZiR 
Ibd B73C !? r475 ii 
l e g  a:x R ' 
iW 6 E A R B l . F D R  
i0.z a167 R m 
!a33 !735 R &3H 2 
:u7 ~ ~ ~ 3 a a 1 n  a 
t i -  ,dd 1197 R E 0  ti 
:G= a:% ri 

- .  : 5+r a084 
:sj zIe % 
;549 a1148 = 
:&: -' 

--19 
i'"' c-WJ 'r 

USTC 

LIST! 

DF 
FIT, bH 
w XW 
CR, %W 
LIP, J 
DQTR, S P G  
IW, SR 
RT9 €LIE 
m ; ?rnINFIL 
bbw 
OFSIT LIST2-) IF 
mvE 
XLlWP 
OFFSEl LiSTlS  :DS)IF 
Cli. S a I S  

8% 
' IHM' 
'X'+ba;i 

i1STC-7 
BC)m 
iI' 7 *9r 
Em IT, 1;5 
WF?, SAP 
XDO 
CR. IW 
LIT? 3 
ma, Sm 
ZEa. iW 
XI& urn 
ZBW 
U'L'i I E - 5  

S E  
LiKlF' 
iIFET IrnEl-$ 
=Is 



The Ibn h?t%O~i muter WCQU kseabler @-24-84 PW 1-95 
F16+Wli Sil iW-Pi: I. d 

DIi 0% 
D 'TRIV 
00 ' D' +w 
~w I ~ E X - a  

iRIm DW DllU 
Di4 LIT,FF 
IIU B I T  
IilJ i I T , S  
DW SLRSi( 
WJ i I i , 3  
Du STClk 
DW LIS,3 
N WER,PLUS 
DU WP, XDO 

TRlAl DU CR, IDC, 
DW FISTC 
DU OTERM : ?TEiWINN 
DW ZBRW 
CU OFFSET TRIU-I :IF 
iXJ EM- :LEM 

TRIQ W XLWP ;ENDIF 
DW OFFSET TRIM-S 
DW cfi 
Du SEMIS 

4 . CPU 
: P2It"T CW TYPE i W i  

DE 644 
I)B ' . CP' 
DB ' Li' +6@h 
lM TRIM-8 

DUTCW idJ DOCDL 
DM MSE,CIT 
DW LIT,% 
DJ mSTClE 
Mi L I T , Z 3  
Dcl PORI6,TAT 
Did DWT 
IjW MSE,STOR 
DW SEMIS 



PAGE 1-96 

This m i o n  o f  MTCH wiI1 handle strinp lenrjths 
up t o  65335 aytes in len~th. 

Db ; MTCH 
D5 ' ME7 
DF 7h'P+88H 
DU WTCW-7 

:NTCH DB $+2 
)eOV 0 , s  : SM IP 
WP CX : m1Ns lMUHT 
W? bX :STRING ADD2 
PUP DX ;BYES TI] SERiiW 
WP Sf :CURSOR RDDR 
PUSH S I  ;WE COPY 

.MT1: UEB ;GET FIRST BYE 
UP fL$ ax: ;?am? 
MZ MT3 :NO 
REF EX :WE STRING RDDk 

CX : 6 ssUIN6 WUKi 
m Sf : r UiIiSOR W)DR 

: ~ i i ~  m ;dm m~~~~ MRS IK ~ I K  

WT2: DEC CX :STli. C43W-i -1 
JZ MCITWK :SIT - .MTCii F W  

DX :BYTES LET -1 
JZ NOWATCH :EWIY - HO MTU 
IN BX ;NUT STR WAR UDii 
LljDsa :SET FIRST B E  
CrsP R.,IBIl:f@TCH? 
JZ T i  ;a, tit7 MIRE 

.NO MTM Y E T  
POP Si 
aP cx 
WP bX :ESTURE WINTERS 

a :  DCJ: PX :BYTE GQNT -I 
JNZ T I  :STFIST [ r G i  
JmP HT4 :5liT.. M?% 

M?LqO!! : 
?&MTC+ : 

2OP M :&%ST STW 
qP CX :FOR 3 i T  
xlp 51 

i 5 ; ~  zsz: DX = -- . rbldr- - - ' - rX% i WO PATCH) 

.ki4: PIW nX,Si : ~ i  CURSDR ~ D R  
MP S! :SET STGRTiNG CIDDR 
SLW dX,SI :IDMUTE WRSUR II;FSET 
WW SI,DI BLU UP 
3nP D W  : BYE. .BYE 



The iI41 Personal Computer MRtr Fasembler 02-24-84 PffiE 1-97 
FIG-FORTH F5ii IBM-PC !.a 

INITDP ECU 

;X3#WENIC 
:SW EM) (IF DICTIONCLRY 

he mainin!  Pemory i up t o  'EM' 1 is 
used for: 

I. EXTENSION DICTIONFIRY 
2. PC)W€E2 STKK 
3. TERlrlINCIL INPUT BWFER 
4. REI1)FW STCICK 
5. USER WRIABLE QRER 
6. DISK Wmffi 



The IM h n a :  CEwituter Asseplbler @-24-84 
fI6-raRT;i r O A  IE6K 1.8 

#IS. NOTES w W E r n  m 7 s  

- FI%l deveiomnt  uas done undep lSDS 2.J using fBn9s 
Rcm Flssmble~ i 1. FRRTK disks aay be ismatted 
using FOW4flT in IXIS. 

- ken in FOXTli, iCtrl) P wiil echo a l l  outout t o  the 
printer. 

- UK the installation aanuai. J k c r i ~ t i o m  for a l l  FI6 
words are given. 3ose EitROR aessaGes you oet in FO2Tri 
cllrreswml to the relatlve ;ire nu- in blocks 
4 and 9 of the instaliation nanualls d e l .  

- ileamber that a!l the 8i iTH tuds In th i s  v-ion are 
u s x r  eaae letters. Use ( W E  LOCK) wRm in FORT& 

- Changing variable 3 wwil aiio*, you t o  m a t e  a larger 
dbrticnary spice. However I sugnat you dweloo a d  
E3IG nith 3 set to 40&i. Settinp i t  to a laraw value 
ni:: result i n  a Larper FURTILEXE file, and you may 
need to run D?B!N i Chao i8, WS 2.0 to  oet wugh 
d i S i  soace. Once you are satisfied with what you have, 
then by rll sear15 take that extra aenory. 

- Readlnp tfie section en batc3 f i l ~  may 5- ua your 
dwe:o~ment. See the examole files that came with 
t a e  Racm AssertlSler. 

- r15scr:z :O =%2 din ens^- I t  IS a vallubie xrurce 
1" systw anc a2s::ration ideas. Talalng witn iel!~w - -. 
-L?,- 9roqrarmet-s !s sure to stir uo sme excltlng Itleas. 
P,cnsldar :o:nlnp a FIG chaoter. 5 e ~  the tack of 3iiTh 
jlaensions for mre ~nio. 

- (Z:r!-5reaiti wi!l vector t o  MAR# start ( iapel iiFU4i~: ) 



!2,22 . . . . . . . . . . . . . .  
C?YT. . . . . . . . . . . . . .  
zs:  . . . . . . . . . . . . . .  
X?. . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  
KAiN. . . . . . . . . . . . . .  
@ 9 T  . . . . . . . . . . . . . .  
F#QD . . . . . . . . . . . . . . .  
@Led. . . . . . . . . . . . . .  
GfKG. . . . . . . . . . . . . .  
a - . . . . . . . . . . . .  . . .  
EGCU . . . . . . . . . . . . . .  
3eE . . . . a , . . . . . . . .  

F3* . . . . . . . . . . . . . .  
XMP. . . . . . . . . . . . . .  
E916S. . . . . . . . . . . . . .  --- 
kblN. . . . . . . . . . . . . .  -- , 
M Z L . . . . . . . . . . . . . .  

319. a . . . . . . . . . . . . .  

BIE . . . . . . . . . . . . . .  
m.. .  . . . . . . . . . . .  
6% . . . . . . . . . . . . . .  
3-El. . . . . . . . . . . . . .  
Em. . . . . . . . . . . . . . .  
KXb . . . . . . . . . . . . .  
?!.ma.. . . . . . . . . . . .  
8s. . . . . . . . . . . . . . .  
9x. . . . . . . . a , . . . . .  

B w 4  . . . . . . . . . . . . . .  
9.WNl. . . . . . . . . . . . . .  
9!?3Y. . . . . . . . . . . . . a  

B S F i  . . . . . . . . . . . . . .  
%I!t . . . . . . . . . . . . . .  
:ah?. . . . . . . . . . . . . .  
a=! . . . . . . . . . . . . . .  
5 F ! .  . . . a * . . . . . . . .  - C C  f i r -C . .  . . . . . . . . . . . .  
?'E. . . . . . . . . . . . . .  
x:a. . . . . . . . . . . . . .  
2.. . . . . . . . . . . . . . .  
.3. n . . . . . . . . . . . . .  

CX?:. . . . . . . . . . . . . .  --. :-.-*. . . . . . . . . . . . . . .  
C Y ~ .  . . . . . . . . . . . . . .  
C .  . . . . . . . . . . . . . .  
M.. . . .  . . . . . . . . . .  
i ; L D l . . . . . . . . . . . . . .  . . . . . . . . . . . . .  
W . . .  . . . . . . . . . . . . .  
C M D . . . . . . . . . . . . . .  
t3m. . . . . . . . . . . . . .  

Ty.? Value 

rn 
L a m  rn - kila 1867 
Nuber WU 
Nuswr aGl2E 
L UORD 15FCI 
L wm a76a 
LriORD m 
L :&a 8158 
L UOPJ 1469 
L horn h6D 
L Gum :=%F 
L rlW 6702 
L dim a621 
L WORD El9 
L UUa 1691 
L UU2D 1561 
N u b  dd87 
L UOIiD 01a 
L am 01x 
L m  'am 
L WRI, a a 5  
L MRD 1378 
i WORD 1346 
L UORD 1360 
L UORD l 2 B  
L b o a  w3 
Number -8 
: 1;O.U 8!84 
L NERR BlbI, 
L ,EAR 81% 
LMHU) 862D 
NuBoer atla 
Eiumber we 
N u m k  27FB 
L WORD 1m 
i kO?D !310 
i MRL! 1 6 8  
i WRD &3F8 
L 17C5 
L WORD W 
L MRD 6785 
L IrOu a 7 4  
N Pm 14DE 
:r PffiC 14M 
L kWR ame 
L UURD !El01 
L WORD W 
wwm 0204 
L LiOa I ' m  
L a.9D ax 







i f ( j f - 2 . . . . . . . . . . . . .  
: A E 3 . . . . . . . . . . . . 0 .  
3Ta . . . . . . . . . . . . .  - .!--= . . . . . . . . . . . . .  ..,L. 
-. ,-- 
:.: sb. . . . . . . . . . . . . .  
I?:?. . . . . . . . . . . . a .  . . . . . . . . . . . . .  I!*ZL 
i'ZP?;t. . . . . . . . . . . . . .  
<N. . . . . . . . . . . . . . .  
&7. e . . . . . . . . . . . . .  

Wt3. . . . . . . . . . . . . .  
a:% . . . . . . . . . . . . .  
L%L . . . . . . . . . . . . .  
' 3 1 .  . . . . . . . . . . . . . .  
's2.............. 
L E S S . . . . . . . . . . . . . .  
L ~ O " l . . . . . . . . . . . I  
L=R. . . . . . . . . . . . . . .  
<?'IT. . . . . . . . . . . . . .  
- J P t  a . . . . . . . . . . . .  , .,--- 
, ,2!L . . . . . . . . . . . . .  
LIaT  . . . . . . . . . . . . .  
: ? -  i;., . . . . . . . . . . . . . .  
ilZL . . . . . . . . . . . . .  
i 7 Y  . .:Re . . . . . . . . . . . . .  
L C ! , . . . . . . . . . . . . . .  

S~E.... . . . . . . . . .  
WT! . . . . . . . . . . . . . .  
Wi?,............. 
an.............. 
WT4 . . . . . . . . . . . . . .  
rF1T.i. . . . . . . . . . . . . .  
!WTC31K. . . . . . . . . . . . .  
wt . . . . . . . . . . . . . . .  
.*X! e . . . . . . . . . . . . .  

E S . . . . . . . . . . . . . .  
rm. . . . . . . . . . . . . .  ~ ~ . . , . . . , , . . . . .  
KS.3. . . . . . . . . . . . . .  
MIN. . . . . a , . . . . . . . .  

M!N1 . . . . . . . . . . . . . .  
VStJuS. . . . . . . . . . . . . .  
? r i l m . . . . . . . . . . . . . .  
.%us. . . . . . . . . . . . . .  
%no. . . . . . . . . . . . . .  
? ! F A R .  . . . . . . . . . . . . .  
T?J:. . . . . . . . . . . . . .  
Fl?W. . . . . . . . . . . . . .  
w= . . . . . . . . . . . . . .  
K I T  . . . . . . . . . . . . . .  
ui:iT!. . . . . . . . . . . . . .  
*a. . . . . . . . . . . . . . .  
3UEJ-q. . . . . . . . . . . . . .  
*:!mi. . . . . . . . . . . . .  
M* . . . . . . , . . . . . . .  
NOW..  . . . . . . . . . . . .  
MPl . . . . . . . . . . . . . .  
MR.............. 
l \ f i C R . . . . . . . . . . . . . .  

L 'WD mi 
L m.SD -7 
LG.5D d € a  
L am 
b am 
L 6E.N 
b bGJ E3D 
%Ume?m 
1 e- 
L m a516 
bWORP d65i 
L UOilD 
:m 6385 
L M 3 R  d711C1 
L NEFIR 8 x 2  
L ffim a 7 x  
Number 
L m  dBM 
L iiuRD @615 
: m 176 
i 'm ldeB 
L am 1m 
L WRD 9167 
L aRiI aE45 
i MilD 
N Jrn 14E3 
L WiU) 1437 
L sm 1% 
i i rCIIV)  em 
LliWA !eBF 
L Naif 1x7 
L.%% la6 
i lePF 
L WORD !en6 
L ma !a 
L ala l a  
LMRO l a  
L WORD 110 
i WRD IlF1 
L MRD LID 
L MRD lln: 
L ' r n  1w 
L m 1m 
L WiiD M32 
L m 11s 
LWORD lW 
L ;IoRD 1172 
L UORD 1- 
L YORD 1259 
NubeP ma 
RunW W b  
L El31 dl59 
L NWR a m  
L *M is 
L m 1m 
L dlC8 
L crORD @la 
L GRD d l 0  
L m il1E 
1 M U X r  Ma2 



h U I L . . . . . . . * . . . . . .  
?uL:. . . . . . . . . . . . . .  
W d .  . . . . . . . . . a , . .  

.'..i. . . . . . . . . . . . . .  
?,';'?b . . . . . . . . . . . . . .  
%iiZfil. . . . . . . . . . . . . .  
t&i?Bz. . . . . . . . . . . . . .  
*ma. . . . . . . . . . . . . .  
S'?. . . . . . . . . . . . . .  
qs f 
L.lb. . . . . . . . . . . . . . .  
UGP . . . . . . . . . . . . . .  
ORra . . . . . . . . . . . . . .  
oRa. . . . . . . . . . . . . . .  
m. . . . . . . . . . . .  . .  
mE.. . . . . . . . . . . . . . .  
WHIR. . . . . . . . . . . . . .  
w . . . . . . . . . . . . . . .  
PCIR5'i. . . . . . . . . . . . . .  
REF. . . . . . . . . . . . . .  
PBLFI. . . . . . . . . . . . . .  
TR. . . . . . . . . . . . . . .  
@xTtl. . . . . . . . . . . . . .  
PEYIT. . . . a , . . . . . . . .  

PFR. . . . . . . . . . . . . . .  
F?Ni.. , , . . , . . , . , . 
.FIN2. . . . . . . . . . . . . .  
0Fi:fi. . . . . . . . . . . . . .  
=I%. . , , , , , , , , . , . . 
TIND. . . . . . . . . . . . . .  
w . . .  . . . . . . . . . . .  
MEY1. . . . . . . . . . . . . .  
PL!K . . . . . . . . . . . . .  
XmP. . . . . . . . . . . . . .  
us........ . . . . . .  
4 . . . . . . . . . . . . . . .  
PMl. . . . . . . . . . . . . . .  
Wb91. . . . . . . . . . . . . .  
%LPz. . . . . . . . . . . . . .  
*LF~. . . . . . . . . . . . . .  
w*. . . . . . . . . . . . . .  
.WIG. . . . . . . . . . . . . .  
P U T . . . . . . . . . .  . . . .  
m1. . . . . . . . . . . . . .  
Porn .  . . . . . . a , . . . . .  . . . . . . . . . . . .  9ERl. 
?REV e . . . . . . . . . . . . .  

%VR . . . . . . . . . . . . .  
?TqT . . . . . . . . . . . . . .  
7;CRT. . . . . . . . . . . . . .  
~ T C S T C I . , . . , . . . . . . . .  
rs7ij. . . . . , . . . . . , . .  
CCO#P. . . . . . . . . . . . . .  
ik:si= . . . . . . . . . . . . . .  
QE?R . . . . . . . . . . . . . .  
E R R l .  . . . . . . . . . . . . .  
ER.% . . . . . . . . . . . . .  
EXEC . . . . . . . . . . . . .  
Q L O R D . . . . . . . . . . . . . .  
UFIIR. . . . . . . . . . . . . .  

i UOiiD W6 
L UURU BEE4 
i 2OW Bb4 
L ZRD baBC 
L LtORD ?CZ 
L h3Ri1 K E l  
L nlju TDa7 
L 4C'RD m11 
, iUlW c6G 
L &it0 6G 
L kOi7U 67X 
F PROC dim 
L a m  Ki4d 
: WOW) 
L UORD U)33 
L W.9D 0M7 
L WORD E l 4  
LMRD m 
? UURD I?& 
L am la 
L NWR 1 4 a  
L liClRD 41% 
L IdRD 1M7 
L M98 
L HEAR &42 
t .?&a1 824E 
i NEAR $266 
LNEaR 'a26F 
L WRD KS 
L IWR 1443 
L mR 14Q 
L WORD 1191 
L m i5E 
L LJDm WF 
L k O U  It362 
L MRD 106D 
L WORD E7A 
L WORD RE& 
L kO.U 'XM 
L a m  aC7a 
L kilRD 66jb 

N P K C  1481i 
L WR 14Cb 
L .wII 1465 
L NEAR r 4 a ~  
L UORD 1245 
Number 0 0 I  
L MiiD m 
L kORD aaSE 

L Wi 1z'a 
L YORD :ZBs 
L UJRD 1213 
L 'blufm 122% 
t wCllii, @8M 
L #ORD 8% 
i ffim W 
L WRD aCE 
L Ullm ma 
? WRD W2 
L ffiRD w39 
LwORO Ha3 

EE6 
C 5 5  
GE6 
EEi 
azs 
EL 
csz 
E 
GEE 
c5E5 
csz 
c s  
CsZ 
CSSi 
CSEf, 
CSiG 
EEG 
CSEii 
CSE6 
GEL 
WE 
C5z 
CSEG 
EG 
CSE6 
GEG 
css 
CSZ 
CSEG 
cs 
iSE6 
GE6 
BE6 
BEE; 
BE6 
CSEs 
CSS 
CSE 
GE6 
cm 
CSE6 
CSEi; 
w!3 
ffi 
B E G  
csE6 

CSEG 
GES 
CSE6 
GE5 

E E S  
CSEE 
GEE 
EEG 
c s 6  
csiii 
BE5 
cm 
Csffi 

tenqth 



E T X . . . . . . . . . . . . . .  
BZ3a. . . . . . . . . . . . . .  
ai3. . . . . . . . . . . . . .  
.Lt5 . . . . . . . . . . . . . .  
,-I,.- 

L.. . . . . . . . . . . . . . .  
21:TI. . . . . . . . . . . . . .  
%I-2. . . . . . . . . . . . . .  
E9ir,, . . . . . . . . . . . . .  
R3. . . . . . . . . . . . . .  --- - 
* i n ,  . . . . . . . . . . . . ,  
lv2n . . . . . . . . . . . . . .  
R G . . . . . . . . . . . . . . .  
RWT . . . . . . . . . . . . . .  
RPJ. . . . . . . . . . . . . . .  
QPSTO. . . . . . . . . . . . . .  
RR . . . . . . . . . . . . . . .  
* E c . . . . . . . . . . . . . .  
R S W . . . . . . . . . . . . . .  . 
&&I. . . . . . . . . . . . . .  
W A . . .  . . . . . . . . . .  
TS . . . . . . . . . . . . . .  
?EXI. . . . . . . . . . . . . .  
S L  . . . . . . . . . . . . . .  
s c m  . . . . . . . . . . . . .  
S C S P . . . . . . . . . . . . . .  
SC-98. . . . . . . . . . . . .  
Z?! . . . . . . . . . . . . . .  
mIi. . . . . . . . . . . . . .  
s a ! C .  . . . . . . . . . . . . .  
s 3 I S  . . . . . . . . . . . . .  
SIB . . . . . . . . . . . . . .  
s131. . . . . . . . . . . . . .  
SKri. . . . . . . . . . . . . .  
SLm. . . . . . . . . . . . . .  
S'LIDG. . . . . . . . . . . . . .  
E,wL............. 
SFEICS. . . . . . . . . . . . . .  
SXT . . . . . . . . . . . . . .  
5741 1. . . . . . . . , , . . . .  
S9FIXL . . . . . . . . . . . . .  
39 R L X . . . . . . . . . . . . . .  

sm . . . . . . . . . . . . .  
S Z . . . . . . . . . . . . . .  
S U . . .  . . . . . . . . . . .  
sm. . . . . . . . . . . . . .  
5TqR . . . . . . . . . . . . . .  
~TQTL . . . . . . . . . . . . .  
c- 
J . . ~ + * I  . . . . . . . . . . . . .  
" Z D . . . . . . . . . . .  . . .  
,550:. . . . . . . . . . . . a .  

,- ~ I ~ R E . . . . . , . . . . . . . .  
U i B . . . . . . . . . . . . . .  
3ssJ . . . . . . . . . . . . . .  
F C -  
JLZ-!:. . . . . . . . . . . . . .  
7354 . . . . . . . . . . . . . .  
77.  . . . . . . . . . . . . . .  
TDUP . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  
THiEEm . . . . . . . . . . . . .  
Ti9. . . . . . . . . . . . . . .  
na.............. 

L m  IK60 
L ffim =a 
L d.93 S 6 E  
: M%l 1763 
B bQ.RD F6D 
I, ma * i T  
h a *z 
b MlLiRD ern 
L !bi: 
b BYTE l.333 
L urn lp7a 

L ffia b r a  
LW3RD a s 5  
L U!ID 0124 
L born 0332 
LNRD @2€3 
L WilD 1243 
L UJRD i44Z 
L yon 14E 
b URB 1413 
N U S ~ ~ P  iW 
Liierie 
b ui2RD U)&Q 
L WRD 14% 
L Wi?D 
Nmwt 6168 
L WRD 3561 
LkljRD m 
b MRD HE0 
L m  a3a3 
i W D  1659 
L WORD 16C9 
b MRD 1!2F 
L CiOiW l l l F  
L NRD 
L a m  3634 
L IGD 1674 
L W M  a366 
L k a a  iw 
L WM 1684 
L WOilD :.a? 
LMlkD a373 
N PRDC 136 
L WORD ua 
L MRD llPF 
L YORD 1113 
L LiGRI) &7 
L tWR 1408 
L YORD Id51 
L WR 1 8 s  
L .GRD Ma 
L KIRD em 
i k0.U a475 
L UiiD d 6 d  
L irJRD i6FB 
L '&RD 84D9 
L MW M98 
L WOM 1% 
LuoT(D @s 
LWORD a631 
L kORD 143 
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3 3 T .  . . . . . . . . . . . . .  
7.ZXT1 . . . . . . . . . . . . .  
7'2x73 . . . . . . . . . . . . .  
"Em . . . . . . . . . . . . .  
-7p:=.i 

u-0-. . . . . . . . . . . . . .  -- - 
: d b  . . . . . . . . . . . . . .  
T24V . . . . . . . . . . . . . .  -- 
: .iRJ!. . . . . . . . . . . . . .  
" ! 4 ! . . . . . . . . . . . . . .  
-=:x . . . . . . . . . . . . .  
TR153. . . . . . . . . . . . . .  
T S T U R . . . . . . . . . . . . . .  
TJO. . . . . . . . . . . . . . .  
n a p . . . . . . . . . . . . . .  
TY91. . . . . . . . . . . . . .  
TYF!z . . . . . . . . . . . . .  
VE3. . . . a , . . . . . . . .  

VPK. , , , , , , , , , , , , , 
U D C I i . . . . . . . . . . . . . .  
-1. . . . . . . . . . . . . .  
XESZ . . . . . . . . . . . . .  
LSS. . . . . . . . a , . . . .  

u w . . . . . . . . . . . . .  
Q3...........,.. . 
YPMT. . . . . . . . . . . . . . .  
L C . . . . . . . . . . . . . . .  
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