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This version of FORTH implements the fig-FORTH model presented in the 
FORT3 Interest Group's Installation Manual in Motorola 68000 microprocessor 
code. It does not make intentional use of the 32-bit addressing capabilities 
of the 68000, but uses conventional two-byte addresses. For most users the 
implementation of NEXT, chosen for speed and brevity, wi,ll force this to be 
honestly described as a 3% FORTH. 

The FORTH inner interpreter, NEXT, is 

3A5C MOVE 
305D MOVE 
4EDO cMP 

This works uneventfully for addresses in the range 0000-7FFF (i.e. lowest 
32K of memory). 16-bit addresses, standard in fig-FORTH, are sign-extended 
automatically by the 68000 CPU so that 16-bit addresses in the range 
8000-FFFF point the CPU to FFFF 8000-FFFF FFFF (i.e. highest 32K). 
Unfortunately, most systems do not have RAM available, decoded for this 
upper 32K. Unless your system does, this 68000 implementation will work 
only in the lowest 323.C. 

Two significant bugs were found in Release 1.0. New definitions of 
@ and (+LOOP) are presented in this. Release 1.1 to fix these. @ will now 
retrieve data at odd addresses, and +LOOP will now count down in a manner 
consistent with the definition of S in the fig-Editor. For convenience in 
looping from 0000 to FFFF, the nom-fig word /LOOP has been added. 

Several words were defined as high level in Release 1.0 simply because 
the original 6502 implementation did this. In Release 1.1 the following 
have been converted to code words: MIN, MAX, M*, M/, /, */, *, -, + - , and 
D+- . This makes / and */ about 7 and-12 times faster, respectively. In 
FORTH DIMENSIONS Vol. I11 No. 1 page 11, some benchmarks are given. Using 
a 3.58 MHz 68000 with no wait states, this Release 1.1 runs LOOPTEST in 
0.7, -TEST in 2.1, *TEST in 2.6, and /TEST in 3.5 seconds. 

Minor improvements have been made in Release 1.1 in the code for: 
BRANCH, (LOOP) , (FIND) , CMOVE, SP@, OVEB, SWAP, DUP, and S-9. The fig-FORTH 
word END has been omitted since it is a little-used alias for UNTIL. 

Following the assembly listing, a hex dump is presented. As a further 
aid to users who have entered the code by hand, there are some checksum 
data at the end. Also, the string exiting words of the fig-Editor cannot 
be implemented without the MATCS word. A code version of MATCH is appended 
which works with either Release 1.0 or 1.1. 

The rest of these notes are excerpted from Release 1.0, where "original" 
referred to the 6502 fig-FORTH Installation Xanual implementation of FORTH. 
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Primit ive words a r e  located a t  2000-25E9H, with the  six-byte inner  
i n t e rp re t e r  appended t o  each word. Constants and var iab les  run from 25EA-27DlH. 
Most of t h e  constants  r e l a t e  t o  hardware and it seemed des i rab le  t o  l oca t e  
these on the  USER page. So a new primit ive,  (USERCONSTANT) w a s  defined t h a t  
requires  no modification t o  FORTE source mater ial ,  but  ge ts  constants from 
t h e  USER page. The r e s t  of t h e  kerna l  runs from 271)2-3117H. The condit ional  
compiler, math words, output words, and VLIST run from 3118-340DB. Disc I/O 
and boot-up code runs from 340E-371FH. FORTH is entered by a jump t o  COLD 
at 3662, o r  t h e  warmstart a t  369E. 

The o r i g i n a l  model assumed 128-byte buf fer  blocks. Modifications were 
made i n  +3UF t o  handle automatically 1024, 512, and 256-byte buf fers  a s  well. 
"84" w a s  replaced by ''B/BU~ 4+". Similar ly,  the  n u l l  word, X, w a s  modified 

t o  handle 1,2,4, a s  wel l  as the  o r i g i n a l  8 buffers/screen. "7" was replaced 
by "B/SCR I-". B/BUF and B/SCR, now userconstants on the USER page,need only 
be chosen t o  give 1024 bytes/screen. 

CREATE o r ig ina l ly  assumed t h a t  unchecked dict ionary growth would run 
i n t o  t h e  computation s tack.  To enable t h e  latter t o  be located a r b i t r a r i l y ,  
a USER variable ,  DICTLIMIT, has been introduced. CREATE now checks t o  be 
su re  t he  dict ionary is not  exceeding DICTLIMIT, r a t h e r  than encountering 
the  computation s tack.  To ensure t h a t  LFAts f a l l  on even addresses, a s  
required by the 68000, CXiEAlCE has a l s o  been w d i f i e d  t o  i n s e r t  00 f i l l  bytes 
ahead of NFA's when necessary. 

The o r i g i n a l  CMOVE always moved the  byte  lowest i n  memory f i r s t  (&true 
t o  its de f in i t i on ) ,  producing unadvertised r e s u l t s  f o r  sho r t  moves up. The 
o r ig ina l  FILL took advantage of t h i s .  The present 68000 version of MOVE 
is b id i r ec t iona l  and f a i t h f u l  t o  t he  def in i t ion .  FILL then is necessar i ly  
rewr i t ten  now as a code word. 

A new code word, C=, has been added t h a t  functions l i k e  = except t h a t  
only t he  low bytes a r e  compared. This is used i n  EWECT a couple of times t o  
replace =. EXPECT has a l s o  been modified t o  ger its backspace-keyin and 
backspace-output ASCII codes from the USER page, where they a r e  ca l l ed  
BKSPKEY and BKSPmT. 

+ORIGIN accesses the same bootup parameters, exact ly as shown on SCR# 79 
and 97 of the I n s t a l l a t i o n  Manual. However, the bootups a r e  now located i n  
COLD, r a the r  than i n  f r o n t  of FORTH. 

224 words a r e  l i s t e d  i n  the  glossary of the  I n s t a l l a t i o n  Manual. Modification 
of 4 of these: O V E ,  FILL, EXPECT, ANI) CREATE has been mentioned above. 16  o ther  
glossary words have been omitted i n  t h i s  implementation: (ABORT), ;CODE, DLIST, 
1, MON, MOVE, TASK, TRIAD, DR1, BLOCK-READ, BLOCK-WRITE, NEXT, POP, PUSB, PUT, 
and END. 18 words, not appearing i n  the  glossary, a r e  added: O R I G I N ,  CURRENT, 
C/L, C=, !CODE, (TAR), (CONST), (USER), (USERCONSTANT), (NEST), BKSPKEY, 
B K S P m T ,  DICTLIMIT, WTSm, KEYSUB, CRSm, and R/WSm- 3 



NOTES ON THE FORM OF THE ASSEMBLY 

Address r e g i s t e r s  are numbered 0-7 i n  t h e  68000, as a r e  the  da ta  r e g i s t e r s .  
In t h e  assembly l i s t i n g  these a r e  r e fe r r ed  t o  as O AK, 1AR ..., 7 AR, 0 DR, 
1 DR ..., 7 DR -- r e f l e c t i n g  the  reverse Polish f lavor  of my 68000 assembler, 
i t s e l f  wr i t t en  i n  FORTH. Five address r e g i s t e r s  a r e  dedicated pointers .  
3 AR is CS, t h e  computation s t ack  poin ter ,  which grows toward l o w  memory and 
is always l e f t  point ing a t  t he  high order  (but lower memory) byte of t h e  top 
2-byte s t ack  c e l l .  4 AR is  IP, the in s t ruc t ion  pointer  which i s  incremented 
when used. t o  point  t o  the  next c e l l .  5 AR is WP, the  word pointer ,  loaded 
a s  usual via IP and incremented when used. 6 AR is US, t he  USER page poin ter  
with which o f f s e t  addresses are used t o  loca te  USER var iab les  and userconstants.  
7 AR is  R S ,  t he  r e tu rn  s tack,  which operates  l i k e  CS. Any code rout ines  t h a t  
use 3 AR - 7 AR must save and r e s t o r e  them. 

Written espec ia l ly  f o r  assembling FORTH, the assembler is not ~ o t o r o l a ' s ,  
and severa l  fea tures  need explanation. Assembler symbols f o r  i nd i r ec t  address- 
ing " [", with predecrement "-[", o r  postincrement "[+'*, should be obvious. 
And "&[" shows i n d i r e c t  addressing with o f f s e t ,  a s  i n  "2E US &[". 

Labels are marked by ">" signs and most o f t en  point t o  parameter f i e lds .  
Since high l e v e l  words a r e  lists of CFA1s, t h i s  assembler uses "SLAY" t o  
subt rac t  2 from a labe l led  address before as;sembling i t .  This assembler 
uses p l a i n  ''LAY" t o  assemble an address or  number without subtract ing 2. 
A labe l led  address is converted by "*+" i n t o  the  r e l a t i v e  address required 
f o r  68000 code branches. 

The t i l d e ,  "Q", found on most l i n e s  of t h e  assembly l i s t i n g  causes the  
l i n e  t o  be printed,  and f o r  code words a l s o  i n i t i a l i z e s  var iab les  used i n  
verifying t h a t  t he  proper number of arguments a r e  associated with each 
assembly mneumanic. When a source and a des t ina t ion  a r e  both spec i f ied  f o r  
an assembly weumonic, they a r e  presented i n  t h a t  order,  separated by a ca ra t ,  
# I N ,  

RUNNING 68000 fig-FORTH 

1. Load the  68000 code i n t o  a 68000 system from 2000-37U. This version 
is not  relocatable,  but  can be assembled t o  run a t  a d i f f e ren t  loca t ion  on 
request. 

2. Write 68000 code subroutines f o r  EMIT, KEY, ?TERMINAL, CR, and R/W 
and put t he  addresses of these subroutines a t  bytes 40-49 on the  USEB page 
by f i l l i n g  them i n t o  the  appropriate  loca t ions  i n  COLD, 36CC-36D5. Data 
r e g i s t e r  0 (0 DR) is used t o  pass ASCII bytes i n  EMIT and KEY, and the  f l a g  
i n  ?TERT4XNAL. Remember t o  save and r e s t o r e  address r e g i s t e r s  3-7 i f  they a r e  
used. FORTB w i l l  look on the  USER page f o r  t h e  addresses of these subroutines,  
and COLD w i l l  have put them there.  

3. F i t  UO, SO, RO, TIB, BKSPKEY, BKSPEMIT, DICTLIKfT, FIRST, LIMIT, USE, 
P W ,  B/BUF, and B/SCR t o  f i t  your hardware. Do t h i s  by changing the  addresses 
i n  COLD a s  needed. I f  desired,  on the  first attempt t o  br ing t h i s  system up, 
WARNING can be l e f t  0. But i t  must be r e s e t  t o  1 i n  order f o r  t he  e r r o r  messages 
t o  be read from the  disc.  

4. Run by jumping t o  coldstarf  a t  3662 (or  l a t e r ,  warmstart a t  3693). 



91 1 * HEX 2OOO Dm ! 0 ClU?RNFA ! 
a 1 3  LAY-LIT 
81 3 UYWDMWDE m 
8 1 4  ?SLIT h IP C+ A CS -C ,U ~I#1M 
a1 5 HMF 
81 7 
81 7 LAYWDMEAMR Warn 
810  >9MECUTE *CSC+ISUPM,W,)XWE 
01 9 *WC+AOclR+W ~)IIovE 
81 10 4 O E t J H '  
81 12 LAYMIWBAMR M M i  
81 l2 LAY- ekA#cH 
8113 >%RANCl * I P C A F M , H , A W )  
81 14 NMT 
82 0  LAYClEHEMER 08RAMY 
82 0 UYWOMWM( OCREWM 
8 2 1  ?90EWMY *CSC+,W*TST 
82 2 * ,a* t w  x+ .BM: 
82 3 * 2 W I ~ I P ~ . U * k W ) Q  
82 4 MM 
8 2 6  LAYlDMEWR (Urns) 
82 6  LAYa!immm (LOOP) 
827 >$(LOW) * l ~ A K S C ~ H t A M ) O ( ~ ~ ~ )  
8 Z 0  > 9 ( W ) 2  ~ 2 ~ U A 0 0 R ~ ~ + i 1 0 U E ( L W T = C t l R f ( P ( T ? 1  
82 9 + R S c A O m ? , W * w ~ I s m W A Y ? )  
02 10 4 ,K, $(U)(3P)3 x+ ,8CC ( ER IF lDMlJR3 .) 
8211 >$(LOOP)S * ? I t l n A P A R ~ W t A O W ( ~ U U P d L E A M )  
82 12 * 4 ~ A f f i A R t U ~ A D D Q  
82 13 * $ ( W ) 4  x+ em 
8 2 1 4  ?§(lW3P)3 h I P C A Z P M , U , M D  
82 15 > §~LWP)4 NMT -:. 
63 0 WYWDWER (+COOP) 
83 0  L A Y r n E M  (+COOP) 
83 1  > $(YWIQI * CS C t  0 OR ,W *)IOVE 
8 3 2  * O o R A f f i C  , n . m  
63 3 * O D R , E T ( ~ T N E ~ )  
83 4 * ,PL. $ ( ~ 7 0 ~ ) 2  r+ ,EC ( PE INC 
83 5 .*2kS&tAiiDR~s40VE 
02 6 * ffi CAOOR~CZIP 
83 7 * +GR S(U30P)S r+ ,KC ( D M  1 
83 9 * $(LOW13 x+ ,ERA ( CONTIME ) 

9 LAY-(-) 
33 9 LAYIX)DMWDER (/LOW) 
83 10 > §(.'!JOP) " CS C+ A d DR +I4 ,MU€ 
83 f3i +OUR-AkSC .AiM 
83 l2 2  fi5 iSt A 0 OR *m 
83 13 *RS[:AODR , C W ( C L W Z V S ~ ~ )  
83 19 * ,HI, $(LOM1)3 x+ ,BCC ( WMINUE 
83 15 * ~ ~ l D O P ) 5 x + , E R A ( ~ )  -:> 
84 0  LAYCODEHEADER (DO) 
84 @ LAYcoDElmm (00) 
8 4 1  >.b(W) * CS C+ A ffi -1 e l  ,IIOVE 
84 2 EgXT 



LAYCW)EHEADER DIGIT 2UEClE 44 ?? +7 * D4 
L A Y c l l m E M R  DICrr ZOCZI 204% 20Cb 
) * CS C+ A 1 DR t W  + W E  ( LOW) C'CSE N i U  OR1 1 20CbImB 

* C S t A O D R o W  + W E  (LOADASCIIMDDRO ZOC813013 
*30PmAOwZtWoSUE ?OCCi10440 0030 
* ,CS+ OBWOIGIT x* oECC ZOCEI 651C 
* 9 1 f 4 1 * 0 o ~ , n ~ c r r p  ZOO0 1 OC40 0009 
* ,LEI $8E€C% x+ rBCC ?OW1 #OA 
' l l I M i A O D R * W  oW 2005 1 OC40 0011 
* OLT* sE+woU;Zt x+ tm 20I)Al a10 
* 7 M n A O ! l R  t W  +SUB ~ 1 0 4 4 0  0007 

>$SASEQ( * l D R A O D R o W o W  2MO 18041 
* tEE* $wmGR x+ tm -? Z o n l  bc08 
* O C i ? A C S C ~ W , M ( ~ B I N A R Y O N S i l o  2OE41WO 
* I I W ~ C S - E  o ~ , ~ ~ a ~ m ~ n ~ )  2 0 ~ 6 1 3 7 3 ~  0001 
* 3DEXr1 I+ ,ERll 20EC116004 

 WIG^ ~ O I W ~ C S C ~ W . ) . I ~ ~ E  ZOECI~~EC 0000 
>mm1 MXT 20F013A5C 3 0 9  4mO 

IAY!xKHEMR (fIW) ?OF610 36 3 46 49 JIE 44 A9 
LAYCODEHEAMR (me01 20FE120eC 2 0 2  
>$(FIND) *CSC+" lAR*WoHWE (LOADTIWLNFA) 210213258 

* CS C A 0 I% OW S E W  ( RXED TEST PTR 210413053 
> $(mg))l + 0 AR A Z A R  OH o*M'JE E MK€ MR COPY 'IMT PTA 210613448 

* l C + " l M Z o B , ~ ~ ~ N F A L n C T W Y T E )  20811219 
* 1 DRA 4 DR '8 ,WE ( ME COPY OF HFW ;10c\11801 
* 4 DR A 3 DR O W  ,HOE ( EWKE ANOTHER CWY 1 ?10C 13604 
* ~ F M ~ ~ D R ~ W ~ A N D ~ M ~ G E T W  t 2 1 6  J 0243 OOlF 
* 1 A R ' 3 D R t W * . W ( t G O M W N T T O N F A + 1  z l 1 2 l W  
* 1 Poi " 3  DR + W  tiWQ ( cWD FP8 E%XT E'OI t,t ) 31415243 
4 F F E m A 3 D R  O W  + A N D (  M E S S = L F A *  1 211610243 FFFE 
* 2 f + A 6 D R o B  ,WE 2llA I 1ClA 
* b D R  A 4OR *& tm ( C W h f E L E M ; T H B m  0, ) 3lClk004 
4 3~ m A 4 DR ,e ( I; ens. ) Z ~ E I O Z U ~  0 0 s  
* ,NEo $(FIND13 x+ +EC ( E W  If LDIGMS DIFF ) ?1221&20 

i $ ( F W ) ) 2  * ? E + " ? D R , B ~ ~ ( G E T ~ T M T W 1  224114lA 
* ~ D I M ~ ~ D R  .EC& ( I I X R E ~ R ~  zl2610882 0007 
* 1 C + A 6 D R  tB4MOK 1C19 
~ b D R A 2 0 R , 8 0 ~ (  OBPMENFACHClR) 21213 18002 
+ l m A ? D R  a B r A S L ( W M J T B I T 7 + + + )  IiLf E x  
* OM, 3(RND)3 x+ tUX ( &l[j ERMM NO YNCH zl316612 
* ,C+ 1(RM))Z x+ +KC E OR LWP TllL MT CMRo 2l321MO 
4 4 A 3 DR o W  0ciM)Q ( W F f A  W FOUM) NWD 213415843 
+ 3 m A ~ i :  ,W Om( a E t t u E w ~ ~ i Y X . )  X%IW 
* F F R U I A 1 o R ~ H t ~  3310241 OOFF 
* 1 !% A CS 4 t W  +WE E LEAM LMlli6'fE OH STK) 3X13701 
*111QtACS4 o#*MK(LEAVEFW@NFARCIG) 213Ei373C 0001 
+ $ 1 ~ ~ 8 1 4  %t +m ( w To ECL 2142 169K 

: $(ma13 3 OR A 2 a~ .W .WE ( PUT LFA INTO ~ S S  ~ E C  ) 21~13443 
* 2 t A l M o W ~ ~ ( L ~ ~ H F C I ~  2l461X52 
* 1 4 ? A b D R  *U +HIM( SOCMSEESFZEKZEfiPS 1 3481 3C09 
* ONE* S ( F W ) 1  x+ tECC ( TLL W S T  DICTt 1 21%16&A 
* O P O f A C S C o W o ~ ( W F A R F W ; )  2l4Cl38G OQf lO  

? PGl3D)S NEXT Z12013A5C 3 0 3  tED0 







WYCWMWOER m 
LAYWDMWMR lUN.6 
)mius ~ C S C t U C H E G  

MXT 
LAYlXDEHWER D+ 
UYfxm-mm D, 
?a+ 4 B C + A O D R t L t r m M ( H 1 1 6 B r r S L M g R I N )  

0 DR A cs c C L  CAD0 ( i m Y  SIHCE STPlCK 
NMt (mKISWUN* 

tAW#WIWKRm 
L A - m  
>$INmus * c s C * L . r n  

MXI 
LAYCOWtEkOER S-!a 
LAYcxQamm S-:4 
> e x  ~ C S C + A O D R ~ ~ X I E  

4 O D R  ,L .MT 
* O D R A C S 4  t L t M  
MXT -?. 

LAYWDWEADERm 
LAY#HIMEAOER Am 
.>WID 4 CS c+ A 0 OR rW ,m 

* O D R ~ c S I :  tW ,AIQ 
m 

LAYWDMUOER OR 
LAYixmWER OR 
> MR * C S C + A O O R * W t m M  

* O D R A C S C  tW Cca? 
m 

LAYWMHWER xm 
LAYamiEMa xm 
> QxCR * CS C+ A O  OR *I4 t n O V E  

4 0 0 R A C S C  r W t E E R  
MXT 

LAYCOMHEADER SR? 
LAY-El? 
? $sf? * C S A R A C S - C * W , m l M  

NEXT 
LAYIXIDDIEAW( SP! 
LAYcrmE4m SP! 

? SSP! * 6 U S b t A C S A R * W  
m 

UYrxmmm RF! 
LAyfxmEMR RP! 
> SIP! * 8 U S & C A k S A R  tW tmM: 

MM 
LAYclnmiEMER :s ( UNNEST 1 
LAYMDMMER ;S (UNNEST 1 
? *;s 4 kS c+ * 1P f'a .W rl?OK 

NEXT -> 
LAYl3lmiEAOER L M  
LAYWOEHEADER LEAM 
?WAM * f f i C A ? R S Q [ :  * H , m W E  

m 



98 4 LAYCXWWER )-R 
7% 4 LAYCOOMEAOER f.R 
9 8 5  > b ) R  * CS C+ A RS -C .W ,ME 
98 6 M](r 
98 8 UYCUDMMER R> . 

988 LAYCW)MEADERR) 
989  > J R >  * fG I+ACS-C  +t( *WE 
98 l o  MXT 
98 12 LAY- R 
98 12 U- R 
9813 > N ?  * R S C ' L C S - E  e l 4  ttIOIlE 

98 14 WCT 
99 0 LAYcumEwR O= 
99 8 LAYcXKHWER O= 
99 1 > so= 4 cs I .W .m 
99 2 .a?. 1 cs %r ,E .a 
99 3 * l M A C S C  4W.W 
W $  MXT 
99 6 L A Y c m H E m t  Or: 
9'? 6 LAYWDMEAOER or: 
997 > S O (  * cs c .W .m 
99 8 .a. 1 CS dl: ,B .a 
99 9 * l M n A C S E * U * A N D  
99 10 MXT 
99 11 LAYCOMiiEADER HAX 
w 11 LAYalDEwm HAX 
9912 > w  ~ C S c + A O D R l m 3 M  
99 13 * C S C " O D R + W  
99 14 * * L E I  Stmi2 xt (+Hz 
99 15 4 9)(Ml X+ 16% -> 
100 I U Y c t m a G w a  m 
100 I - LAuCmMEkoER m 
100 1 > UW * C S C t A O D R  ,mwE 
100 2 * C S  I: A 0 OR 
100 3 * +GEa X+ .eM: 
1 0 0 4  >m 4 0 D R A C S C , H W E  
100 5 > MN? NECr 
100 6 LA- t- 

100 b LAYa!mmm +- 
100 7 > $4- * CS C+ *m 
100 8 * +Ka $+-I x+ tECC 
100 9 * C S C  ,MG 
100 10 > W-t NE(T 
100 11 WYrnMWOm o+- 
100 11 LAY#3MHEDdLa D+ 
100 12 > w *CSC+. fST  
110 13 * $La W+l X+ ,ax. 
100 14 * CS C .L ,Hn; 
100 I S  > 40el NMT -> 
101 0 L A y W D m  rMR 
101 0 U W E R  OVER 
101 1 > 90MR * 2 ffi &C A CS -C ,W ,HOVE 
101 2 Hal 











112 4 LAY:HEM€R = 
112 4 LC;(:- = 
112 5 > )t 4 + $lAY so= SAY $; 
112 7 L A y : m  < 
112 7 LAY:- ( 

112 a 1 ec s- K A Y  - so< MY s; 
112 10 LAY:HWDER > W ( AN ARTIFACT ff TIUS AssmwR 1 
1 l Z 1 0 U Y : t & W E R > M R B M ~ M W r n r A C T # T H 1 5 ~ )  
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153 3 4 m T H  X+ *BRA 
153 4 > MMSTART* ? + AESO A US I%? t W  ,t#3rlE ( SET US 
1535 > m m ? T H  + ~ T r n A I P M , U . m M ( S E r I P M G )  
153 b W' 1YSO tuW (AMP 10 W' CODE 

m 1 0  a4 .H: $9 53 04 
3EE135Cb 2=EO 
~ ~ 2 1 3 ~ ~ 2 2  rn 24% 
3FB126A4 2w 33x4 
m10553  4352 2023 
360413% 2006 0010 
3lOA12!xE 382 232  
261012381: 2,506 
36141339E ?8M Z%C 
361A126M 2496 ZiE 
3620120tj8 FN: El52 234A 
36281 85 49 4E 44 45 08 
362E135E9 ?=Ell 
2-53 12% 'JD0 2442 
3638120E2 2552 ZXC 
%XI2506 3 ? E  
wt21286E ?SEE ?3eC 
2&%1354E X 2040 
W E 1  0004 2XC 2058 
W X I F ~  m 
% 3 1 0  84 43 F 4CC4 
'a 1 3628 "A2 
36621307C 36M 
3666131110 2FE6 
"&13Cb8 1084 
N 1 3 2 4 E  
W0130X OOOA 
379 1 3ZD8 
3676151C8 FFFC 
"WAIDZFC OOlE 
357E130X 0000 
36821321)8 
3684151lX FFFC 
368813OZ 9036 
368CI306E 0034 
390 19048 
3921340 
245'4110FC 0000 
'3698151138 FFFA 
369C 1 b004 
369~13wa M 
"%AZ1387[3 3010 
36&14EFB 23% 



153 7 > dCWMlSEfi * ( IHITIAL TOP FURTH NFA W X E S  Xi S'ffi M'ftiJDS ) %A13710 
153 9 * d07F LAY ( CKSFTTY DDMS i3N t1SIEflAR0 1 W 1 0 0 7 F  
153 10 4 1MO LAY ( U S :  P K E  CAN FE M!.J€D 1 "&I 1AOO 
153 11 4 19FE LAY ( C O W A T I U N  STACK CAN E HIVED 1 380 119FE 
1 9  12 * lCFE LAY ( mURN STAW, CAN EE MGVED ) =IlE;FE 
153 13 * I ~ L A Y  (mwamm I 3 8 4  1 1820 
153 14 * 0 0 1 ~  LAY ( KDTH MST I R ~ Y  To EE CHANW) ) 36E61001F 
1% 0 0001 LAY ( HIWING UNTIL D m  IS WLEKNTED ) 36Ei811001 
154 1 * ( CU.D FEN#, IS USUALLY 1ST FfS BYTE 36eA 13720 
154 3 * (WISt lWUYPlWl lSTFREEkYTE1 26W 13720 
134 5 &(mIIM(SHOUDmTE-) ~6~lrn  
1% 7 4 1000 UY ( FIRST CAN EE HOVm 41% EWF SnsF 1 36C011000 
154 6 4-  1820 LAY ( UWrr W is tflSMD -01% EUFF STUFF ~ 1 1 8 2 0  
1 3  9 * 1000 LAY ( USE CAN EtE KWED - D M :  BUT S W  1 "A4\1000 
154 10 * 1000 LAY ( PE4 CPNEEHWD -DISC UFF STWF 3613411000 
154 11 * 4808 LAY ( D I C l U K T  CAN EE HWED 1 36[38 14800 
1 3  iZ * 0008 LAY ( 6 X m  CXlW] E D  M.wN(x FOR UO 36CA10008 
154 13 * lCD0 LAY ( laoFEs5 IF EWrr WDE SUekOUTINE 1 3CCIlCOO 
1% 14 * l D O A L A Y ( ~ F K E Y W C € ~ ~ ) -  36CE11DOA 
IS; 0 1918 LAY ( ACMES OF ?TEWWAL ~~ 1 3600 llD18 
155 1 *lOPLAY ( A i m E S S O F C R ~ ~ )  3602 1 10E 
155 2 * ~ E O O  LAY ( ~ c #  KM C M > E ~ ~ . ~ W ~ K  1 3604 I 1Eno 
155 3 0100 W Y  ( ETEWWER = E/W 24061 0100 
153 4 " 0004 LAY ( ~~ = E/SCR 36081 0004 
155 5 *004!IlAY ( # t xWl .X=CR 1 0040 
1% 6 LA- WW 'a183 9 2F D7 
155 b LAY(3XlGW? WR %Ell 13655 36Et 
f 5 5 7  > 4 W W  & 4 8 U S 8 C A 4 A R , W  , i#M( R ~ W ) ~ )  M41306E 0048 
155 8 * O C d S R  3&€8 14E90 
155 9 E X T  36WI2ASC 3 0 3  4mO 
1 S l O L A Y M N S T A H T ~ I N  > CGIUGR4 9 x U N S E X C - L A Y  36FOIO 86 4F 52 53 47 99 CE 
1% 10 LAYCUNSTM URXGIN > 9owI'M 3IXUUSR C - LAY 36F9~360C 394 39E 
1% 11 UY:~~EIW#R +txEm "WE187 3 C 52 49 47 if9 CE 
13 11 LAY:mDER ifRIGM 27061Wi 2 Z O  
1% 12 > WDGIN * 90KISIN U Y  k U Y  %t 3OA136FSI 2 7 0  23% 
155 13 L A Y 3 i E M R  OR0 3710 183 44 9 EO 
155 13 LAY :HEXER DRO 3714136FE: =5EJ 
1 3 1 4  9m0 KAY SFFSET  LAY $! NAY at 371tilZEE uz 2w 



2 0 0 0  
2 0 1 0  
2 0 2 0  
2 0 3 0  
2 0 4 0  
2 0 5 0  
2 0 6 0  
2 0 7 0  
2 0 8 0  
2 0 9 0  
ZOAO 
2 0 e o  
ZOCO 
2 0 0 0  
2OEO 
2OFO 
2 1 0 0  
21 1 0  
2 1 2 0  
2 1 3 0  
2 1 4 0  
2 1 5 0  
2 1 6 0  
2 1 7 0  
2 1 8 0  
2 1 9 0  
21AO 
2 1 8 0  
2 1 C 0  
21DO 
21EO 
21FO 
2 2 0 0  











3 4 0 0  1 23 9C 25 4 C  22 F3 20 40 FF 02 24 3 0  23 4 A  0 0  6 4  
.qylf l  I zk 42 55 ('A 33 ('2 25 El] f 7  E8 20 06 0 0  04 22 70 3 

3d?20 1 ' 2  7Q 24 53 27 30 23 34 2 0  4 0  I]() 0 6  24 3 0  27 24 
3 4 3 0  1 2 4  56 27 46 24 $ 0  22 8 0  23 4 A  0 0  35 55 5 0  + 4  31 
3 4 4 0  1 54 CS 34 OF 25 EO 27 46 2 4  9 0  2 4  9 0  20 0 b  8 0  0 0  
3 4 5 0  1 22 F 2  27 46 24 9 0  2 4  E:A 23 4 A  SO 45 4D 50 5 4  59 
3 4 & 0  1 2D 4 2  55 4b 4 6  4 5  52 ~ : 3 '  34. 3E: 25 EiJ 27 2 4  3' L/ 3 0  
3 4 7 0  1 24 1C 22 3 0  26 A E  23 $A 0 0  86 4 2  55 46 4 b  $5 D2 
3480 1 3 4  5 A  25 € 0  27 3 A  24 $0  24 56 23 6E 3 4  l b  2 0  4 0  
3 4 9 0  1 FF F C  27 3 A  24 B A  23 8 C  2 4  9 0  23 84 2 0  4 0  0 0  1 4  
3 4 A 0  1 23 8 C  27 €6. 23 8 C  24 9 0  20 06 7F FF 2 Z ' E O  25 EE 
3 4 6 0  1 36 E2 23 8 C  24 E:A 23 3C 27 $5 24 B A  23 7E 27 Ed 
3 4 C 0  1 23 4 A  95 42 SC 4F 43 CE 3 4  73 25 € 0  26 BZ 24 9 0  
3 4 0 0  1 22 7 0  23 6E 27 46 24 9 0  2 4  56 24 9 0  23 8C 22 8 0  
3 4 E 0  1 24 56 22 7 0  2 0  4 0  0 0  3 4  3 4  16 23 9C 2 0 ' 4 0  0 0  1 4  
34FO 1 24 3 0  23 8C 34 82 2 4  56 23 8 C  25 F6 36 E2 25 F E  
.- e ~ J O O  1 22 8 0  24 56 24 ? O  23 8C 22 8 0  24 56 22 7 0  23 9C 
3510 1 2 0  4 0  FF 06 24 56 27 $6 2 4  EA 23 7 E .  24 3 0  27 Ed 
3 5 2 0  1 23 4 A  0 0  86 28 4 C  49 4E 45 A 9  34 CZ 25 E d  23 &E 
3 5 3 0  1 27 CE 27 88 32 94 23 7 E  27 C4 2 2 . 3 0  22 7 0  3 4  CA . 
3 5 4 0  1 22 7 0  27 CE 23 4A 39 ZE 4 C  43 SE C5 35 23 25 EO 
3 5 9 0  1 35 ZC 2 A  90 2 A  62 23 4 A  87 S D  4 5  53 53 4 1  47 CS 
3 5 6 0  1 35 4 6  25 € 0  26 56 2 4  9 0  20 4 0  0 0  IC 28 7E 20 40 
3 5 7 0  1 0 0  12 2 0  Od 0 0  0 4  26 82 2 4  9 0  27 C? 22 42 22 30 
3580 1 35 4 E  2 0  2 C  00 OC 2 A  C 4  0 5  4D 53 4 7  2 0  23 33 AE 
3 5 3 0  1 23 4 A  0 0  34 4 C  4 F  4 1  C 4  35 58  25 EO 26 86 2 4  30 
3 5 A 0  1 23 6 E  26 90 24 PO 23 6E 25 E E  26 9 0  24 I34 27 C 4  
35EO 1 22 30 26 86 24 EA 2 F  Z E  23 7E 26 9 0  24 E:A 23 7E 
3 5 C 0  1 26 86 24 B A  23 SA 123 28 2 D  BE 35 93 25 EO 29 ($4 
3500 1 25 EE 26 9 0  24 B A  27 C4 26 66 2 4  90 24 1C 32 84 
C)C JJEO 1 22 8 0  26 86 2 4  66 23 46 0 0  9 4  4 C  49 53 04 35 C5 
3 5 F 0  1 25 Ell 2A 22 25 62 24 56 3 1  ~o A 4  24 E A  2 A  CS 0 5  53 
3 6 0 0  1 43 52 2 0  23 33 A E  2 0  0 3  0 0  10 25 EE 2 0  82 25 62 
3 6 1 0  1 23 8 C  26 0 6  33 9E Z? 6E 23 8C 26 AS 2 4  9 0  35 4E 
3 6 2 0  1 2 0  59 FF EC 25 62 23 S A  85 49 4E 4 4  4 5  D 8  35 E9 
3 6 3 0  1 25 E0 25 62 27 08 2 4  4 2  2 0  BZ 25 &2 23 a C  2& (16 
3 6 4 0  1 33 P E  28 6E 25 EE 23 8C 35 4 E  2 5  4C 20 4 0  0 0  0 4  
3650 1 23 5 C  2 0  58 FF E b  23 4 A  00 34 43 4F 4C C 4  36 28 
3 6 6 0  1 36 6 2  3 0  7 C  36 AA 31 DO 2 F  66 3 C  68 0 0  0 4  32 4E 
3670 1 3 0  3 C  0 0  0 4  32 D8 51 C3 FF F C  02  F C  0 0  1E 3 0  3 C  
3 6 3 0  1 00 0 0  32 08 5 1  C8 FF F C  30 2E 0 0  36 3 0  6E d i ~  34 
3 h 7 0  1 9 0  48 53 40 1 O  FC 0 0  0 0  51 C3 FF F A  60 04  3C 73 
36130 1 36 AE 38 7 C  3 0  1 0  4E F8 23 3 A  37 10 0 0  7F I n  0 0  
3 6 8 0  1 19 FE 1 B  F E  1 8  2 0  0 0  1F 0 0  !I1 37 2 0  37 2 0  2F B 8  
36CO 1 10 0 0  18 2 0  1 0  0 0  1 0  0 0  4 3  0 0  O i l  06 It 0 0  ID OA 
3 6 0 0  i 1D 18 10 2 E  1E 0 0  0 1  0 0  0 0  0 4  0 0  $0 83 52 2F G 7  
3 6 E 0  I 3i 59 36 E4 3 0  jE 0 0  46 Y E  *?O 3 A  5 C  3 0  5D  4E DO 
36FO 1 00 36 SF SZ $3 Y 7  49 CE 36 DC 29 94 3& 9 E  37 2.3 
3700 1 4F 52 49 47 $9 C E  36 F1 25 EO 36 F A  22 7 0  23 4 A  
3 7 1 0  1 83 44 92 6 0  36 FE 25 E0 25 EE 26 62 2 4  E A  23 4 A  

H E X  
: Ct<SUM i from, t o  include --- ; 5 .2 ,  2 0 0 0 ,  Z O F F  ) 

0 ROT ROT l t  SWAP DO K ce + LUUP . ; 
: C W E C E A L L  3700 2 0 0 0  DO 

CR R * k R FF + CKSUM I 0 0  +LOOP ; 
C H E C K A L L  

2 0 0 0  5 0 7 8  2600 S 2 5 F  2COO 5593 
2 1 0 0  5 1 2 D  C)- 

.L/ 0 0  57Eh 2 0 0 0  4EUE 
2 2 0 0  5 C 7 1  2 8 0 0  58132 2 E 0 0  ,5709 
2 3 0 0  S 5 E 4  2 7 0 0  1 E D 8  Z F 0 O  5 0 3 4  
Z ' f 0 i l  "":' ' 

,J ,lL 4 2 A 0 O  5 0 1 e i  3f10i1 5gqf 
2 5 0 0  5 4 A C  ZE:OO 5.73C 31rlrl 5 c 0 4  



t3 
( &8000 f iy--FORTH +LOOP a n d  @ f i x e s  f o r  Release I + 0  , 

HEX FORTH DEFINITIaNS 
'CREATE @ F I X  3053 j 1690 , 1750 9 0 0 0 1  , 3ASC , 305D + 

4EDO , SiYUDGE LATEST F'FA C F A  @ ' B C F A  ! 
CREATE < +LOOP ! F I X  301B , 0157 , 4A40  6E;OE ? 302F , 

0002 ? 8057 r SfOE , 544C j 584F , 6ililC , 302F , 
0002 , E057 , 6CF2 , 3014 9 D8CO 9 3 A 5 C  , 3050 
4EDO t SMUDGE LATEST FFA C F A  E ' (+LOOP) C F A  ! 

; 3 
f i g - F a R T H  6 8 0 0 0  Release 1.0 has two known hlJqs a s  o f  J u l y  '23. 
The word 13 f a i l s  when t r y i r ~ s  t o  access a s i x t e e n  b i t  
c e l l  s t a r t i n q  z t  a n  add ? d d r e s s ,  The a b ~ v e  csn be t y p e d  i n  
d i r e c t l y  t o  r e p a i r  13, 
T h e  seccsn i  r e p a i r  sives a i:+LOCJT-') t i " i ~ . t  w i l l .  tzol..ln.t dour1 
thrc~t-tqh Z E ? ~ Q  1-1'~irtg r t eqa t ive  inci .ernel- t t~,  and  w i  1 1  cot-lnt ~.cp 
ti-trouqh 9 0 0 0  hex  u s i n 3  p o s i t i v e  i n c r e m e n t s .  
PZ3 

CREATE MATCH : ~ 0 1 ~  3218 3415 , :2&13 3440 
? 

!;,&+= 3943 , "OC: , 3241 :380() +,:a++ , & & 0 S  
36E!C , 1ji.li11 , ?ZQ3 , &[:ij.(] , E:3!i9 , !:jCC , I-FFO 

.-, : '51(.: '~ - 1:FE.q :, .jaE:~2 , lj i3011j  , 55.-tE: , 3d5C , 3 0 5 D  , 
4EDi.l + SMUDGE 
: S 

T h i s  is  the Tiq-FORTH i'4ATCM word t h a t  is needed in o r t i e r  
t o  ~ I C I P L E M P ~ I ~  t h e  ~ t r i r ~ s  e d i t i n g  words  o f  .the E D I T O R  p r e s r r r t -  
eb i n  the P i q - F O R T H  1 N S T A L L A . T I O N  MANUAL GLOSSARY MODEL 
RELEASE I ,  M A Y  117". The 6 8 0 0 i l  code above asst,lme!s 6 5 0 0 0  
r ~ o i s t e r  . 3 ~ s i ~ n n e n t s  u s e d  i n  Tiq-FORTH & 8 O O O  a n d  works 
w i t h  Eelease 1,O and 1>1. 




