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- DU‘"ina campilah'-an,

(X )

by 's+or|‘n3 each QCOIQ/’E;U “id re S;D

in the wext cell of e dicthonary.

'coufn’ls‘na word s are execb-&-eé
at compile -hwme.  The contents of
#e dichonary way or way not be
affected.
Compl'(:‘ng words are defned using
“amy defining word (eq, 3 VOCABULARY )

then vse e word IMMEDIATE
Lllowing e defuthom. This sets e

Precedence b f‘" o‘F | e pre vv‘ousl; “
defned werd ' s dichoua ry de f'urhon.

Some comrfb‘nj words may be u.red
on(y within ¢ defuitoms; others

may be vsed either insrde or out.

normal word s” are comPf !eJ - C F/ﬁf |
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E)(ample )

 VOCABULARY FILES

defines a won- lmmedrate word.

Using FILES ovtside of 2 :  defimrbom,
cavses 1+ to be executed, sw:'-l-clu'nJ e
accessible vocabolary. |

Ucin it fuside a 2 defwrh'om, as fa
‘ 3 J

: ENTER FILES  get put

cavseS FILES 4o be cwufl'/ec/ rn e
debinrton of ENTER. No vocabolary
 aceess s aflected.

wWhew ENTER /s execvied, Fr;.é:S‘ wi'lf

be exew-l-ed, -fwl""dl'nj Voca éo/otr;'es.

e
T ory



VOCABULARY FILES IMMEDIATE

defines aq compih'ua word.

»USt'ua FILES vootside a ¢ JQ*F!‘MH‘»'N.

s the same as HMie nom-rwumedrate version.

However, un'u3 FILES fuside a 3 dedhuithm

cavses vocabularies + be switched dvrt’ng

CovA fl' lation.

+ ENTER FILES get put

3

The words get  and  poF  wmost be

In the FILES vocabolary.

TAI‘S vVersion O'P FILES /3‘ an cxmf/e ,-P an

IMMEDIATE word which has a  valid vse

-bo% wmside amd ovutside a 1 de f'urbon.
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53/367‘1.'1‘7 , ‘omf/./d‘/)b" or Fext n fer/omr‘a%a‘an.‘ f'q

_

= terminates comprlation STATE @

begins  text luter pretntfion - o
?73 ‘-l-ermfua{-ek 'l‘u'}'CrPre'*ﬂ‘h‘O" STATE @
/ begins comprlathion # 0

I Used l'nfernalfy withiy i ad § P
L | start anmd stop C&mpl.ll'ltj.

l& .

i

May also be uvsed Lpr Compl'/e -Hme
ar’thme h'c aMJ oer opera hons
wtthin a ¢ defiwi'Hon. |

[CREN L‘iﬁ b lo wn MMEDIATE wid!
L5 an waadede § ek
r
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The comfz'laﬁ‘on of [iteral valves: K

a hteral s a nomerre character - string
example: ~ 123
While interprehing, a literal 155 converied
fo  bikary valve amd pushed onto Hee
data stack,

When encwuntered msrde a ' defonrhisn,

a /n'Mal may be converded fo i
binary valve, but fhe poching of He
valve mto Hhe stack wvst be
defered unhl the defiurthon s exected.

: def A 123 —~ 3
h g S
1s comprled as

/- N — TN
dichona ry ‘i’-‘ 1':7_ code feld bfa;;;/ smlue

/[.2 bcr'QS 2 loy+€$
when execvted, pushes Hhe

contents of e cell 'po"ow:'h"
" ('m the dichona ry) onto
H\_e da‘('q stack .
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Per‘farm:‘n_a compile - hme arrthmethe i'g

 The expression 1024 16 /
has a constant valve. The definthion
¢ slow ~~ j024 16 / ~
will perform the divide w&w“ e definrhon
s executed amd will take vp 10 bytes oF

dichonary space.
If instead, the A//owr‘ny de@’n':"hbn 15 used,

s fast ~ [ 1024 16 /] LITERAL

NS [

’
e divide s done when "ﬂas"l" V'S Compc‘feJ;
Cad wly G bytes of Space 1S used.

Dfé-h'mavy Jevﬁ’m’%‘ow of ‘-P-as‘)"

oo addr cf binary vale
LIT 64
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At interpretation - Hme,

' pup
pushes fﬁe parameter fHeld address of pUP
onto the stack.

Us'ing the same fhra.re moa g defini'hion,
¢ ADR-pUP Y DUP

vesults in the address of  DUP  being

compyled., when ADR-DUP s

execoted, the parameter field address

of DUP s pushed onto the stack.

Tn £y-FoRTH ' s aw  TMMEDIATE  word.



Deferred cow\"pi!a-l'fom: Q

A non- fmmedrate word in a : def'urbon I's

-~

e
®

®
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-F'l'g

comprled when 1+ s encountered (e, not

deferred ). '

: wdt-deferred o s

«w»e

dictonary ... | addvess code feld| |
9

Whew this defiuition s exeewted, 9 s
execvted r‘esul'h‘ng in the top of e
. stack b the dictionary.

A compiling word may need 4 force a word 4o

be comprled whem Jhe C_OMPI‘!fnj word s
exected.

addy c¢f [addr cf Ves
COMPILE 9

(% X )

dichonary

When s deRnrhon s exeeqted, COMPILE s
execvted.  Thys +akes e 4L bF valve
whith Jfollows w the dehurhon be (ng execwted
and Cowpl'\e-s Mat valve wnio +he J.‘c.'h‘onar/.

Thi's fed\m‘gve Cannot be used o compr'/e an

ITMMEDTATE word. \
; N K ] 0 "
(\‘i/f/C\N\/){ Ha ell\‘q"(U\i UKL x\ﬂ'\"’l L dlrw(’ﬂ\

geer wpwry



E)(amp|e.5‘.
D g ?Csp

None of e words

are. TMMEDIATE,

norma lly.
when § s exect
sige IS checked

COMPILE ;s sMuoece [

within e defnrbon of

so each s compl'/ed

ed ,
by

J v

°

IMMEDTATE
3

the comprle —-hme stack
2¢sP

1S is  compiled juto e deburbon which s

being com pr'led

whem

; IS exe coted (at sequence

2)

SMUDGE wakes e sequence 2 word name

findable, and

U Yerwinates campf(d'hbn .

¢ LITERAL . STATE @ IF

COMPTLE

LIT

None of the words wi'thin the defrnibon are

TMH EDIATE,

whenw LITERAL
de fimrh'on,
(s compiled

fo

IS e
he
I'nto

each s Campl'led morma”{,.

xeewded Lrom within a @
code Held address £ LIT
the seqvence 2 definihim,

then e 7“’)’ of e stack (a+ Seauence 2

corn P:'Ie. - +h'me ) 'S

whew LITERAL
definryhion,

cam;:r'lec/ 'pa//ow/ny LTT.

)s exeevied oufside of a 8
'+ does no'ﬁn'ng.

2
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Cowpflu‘na IMMEDTATE werds:

Compll

‘g words somehimes need 4 foree

com p!"a Hon of IMMEDIATE words.

Hee

For eram,ole, the word v y's THMEDIATE irnw
6‘3-F0RTH. wWords ['ke FORGET wmoust

per form a  dichomary Search at interpret-hime,
This covld be done 67 switeh g fo iuterpret state

within  the defrurhlon of FORGET, as

Th;;s fomeh'on s fer‘formed b?

F fin E\G f'an(inl

3
"

FORGET -~ } 5_\[’; ﬁl LITERAL —

ant ??tWAfI ':. fewnter
¢ mf\h-b Tiew P *?"TA“"J

which ‘)&V‘CCS‘ the comff(a'h'on of #e word

Q/Iawt'ng 't wnoa § defruihon,

that word 7¢  IHMHEDIATE.

ForeeT ~ LCOMPrLE] ¥~
\

evewn ("'p

(4

b

dictionary. addr ;Ode field

~

3

LcomMmPpPILE]



_ CONTROL STRUCTURES : f
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The contro! strvetvres IF THEN , BES/IN UNTIL

and ajl others ape 60;/7" Bom Fwo branch
fm'm ’hves:

Unconditional branch:

3! .o addr C'P~
dichonary BRANCH 353??5“5

When execu-l-ed BRANCH cavses “he
nexd word o Le exeevied +o be the

word m the dichonary at the branch
add ress.

Deremclv'ug on Hhe 1'mplemeu+a'h'on ot the

addvess “interpreter, the branch may
be

absolvte then #e branch addr
/£ a 2 b fe absolote
machne addre.cs
When the branch is
. or execu-F-eJ #hi's address
< s s+orea' m FORTH
In+€#‘rre+€r Porn tev.

relahve then the braneh addr
1S e)thera Lor 2 byte
signed valve uksc{
added +o fhe contents
of Hhe I'n+e/rf:re*er
Pointer when #he branch
IS executed.

@
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Condrhonal branch:

dictionary addr ct branch
: OBRANCH address

When execoted | OBRANCH

pops the top of the data shack,
{alac )

£ s ?"\Q\\(\k\&»\ %w performs
e bramch ( same ar vnemdrhonal
branch)
Coue )

other wy'se ('#h‘é‘} ~sk:'Ps over
branch addr awnd execvuies H.e
word -paNowv'ns tnw the dichonary.

Calecvlahing - branch addresses:
| T‘hev S compiler vses the data stack
dum‘ng ;omp"le—h'me to  compute Hee
branch addresses. Thrs permits [ndefrn’te
'uesh'ng‘ of contrel strvctures.
HERE vreturns the address of e

next avarlable locahon r/a the diehonary.
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Exa&ple: 2 byte relative branch addresses a
¢ BEGIN HERE § IMMEDIATE

¢ UNTIL COMPILE OBRANCH HERE - 4 ;
TMMEDPIATE . - — |
. calevlate backward
branch
eee BEGIN s\ o= UNTIL S2  eee
BEGIN-HERE
. SL O: | a0

: TIF COMPILE OBRANCH HERE O 4 § IMMEDIATE

THEN HERE OovER — sSwAP | § IMMEDIATE
caleviate orward branch

L X J

et TF st s2 THEN $3 e
IF ~HERE
oBRANCH| © e
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Example: 2 byte relative branch addresses 2k
‘H .
¢ BEGIN HERE § TIMMEDIATE
t UNTIL COMPILE OBRANCH HERE - 4 ;
IMMEDIATE — ——t
| . calezlybe hackivand
' o branedy
see BEGIN si o= UNTIL S2  ees
| UNTIL- HERE
BEGIN-HERE
es - B"ERE_ ° . g 8
. Sy O= [OBRANCH| e s2
: + TF COMPILE OBRANCH HERE ©O o § IMMEDIATE
-—
" THEN HERE OVER — SwaP | § IMMEDIATE
calenlate Lvward brguch
°** TF st sz THEN $3
THEN~ HERE
TF - HERE )
Z 52 53
N OBRANCH | ryere — 54 RN
. ﬁ“m\/
-
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i ELSE  COMPILE BRANCH  HERE O , -
~ :
| SwAP  [COMPILE] THEN § <IMMEDIATE
© IF s1 ELSE 2 THEN s3--
IF-HERE
~|osrANcH| © ' ...
¢ WHILE  [COMPILE] TF 3 ZIMMEDIATE
o~
: REPEAT >R COMPILE BRANCH RERE -
R> [ceMPILE] THEN 3 IMMEDIATE
~- BEGIN® Sy WHILE s2  REPEAT <3
~ BEGIN-HERE
sy




e
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i
! ELSE  COMPILE BRANCH HERE © , af
/- ;
SwAP  [COMPILE] THEN § IMMEDIATE
|
. IF s1 ELSE $2 THEN s3 -
| 2ELSE-HERE
‘IF“HERE JELSE-HERE
- | OBRANCH zs?‘s;gs- s BRANCH © S2 :  ae.
IF-HERE
: WHILE [COMPILE] IF 3 IMMEDIATE f
-~ | |

REPEAT >R COMPILE BRANCH HERE -

R>  [ceMPILE] THEN 3 TMMEDIATE

-*- BEGIN 31 WHILE s2  REPEAT <3

wHILE~- HERE
_ BEGIN-HERE '

SA OBRANCH

(o]
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: ELSE  COMPILE BRANCH HERE O ,
- |
SwAP  [cOMPILE] THEN § TIMMEDIATE
- IF 'Sa ELSE $2 THEN s3--
TREN-HERE
: | 2ELSE-HERE
TF-HERE - dELSE-HERE
~|oBRANCH [25Rere =| st | Beaneh |12 | s2 s3 |..
IF-HERE 1€.HERE
¢ WHILE  [COMPILE] IF 3 ZIMMEDIATE
(-
¢ REPEAT >R COMPILE BRANCH HERE - ,
R> [ceMPILE] THEN 3 IMMEDIATE
-~ BEGIN S WHILE <2 REPEAT <3
2REP-HERE
WHILE~ HERE LREPMERE
. BEGIN-HERE
<l < B'HERE =~
31 OBRANCH 2REP Here - 2 BRANCH | ocouere| S3

Fiy

abe
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fisFORTH control structure comepilins word definitions )
No comPiler security )

{-BRANCH HERE - H ( BACK in Installation Marnual )
- )>BRANC!4 HERE OVER - SWAF | ;

IF COMFILE OBRANCH HERE © , ; IMMEDIATE
THEN - YBRANCH ; IMMEDIATE
ELSE CUMPILE BRANCH HERE © ,

SWAF (COMPILE]J THEN ; IMMEDIATE

BEGIN HERE ; IMMEDIATE

UNTIL COMPILE OBRANCH { -BRANCH ; IMMEDIATE
AGAIN COMFILE BRANCH (-BRANCH ; IMMEDIATE
WHILE CCOMHTLED IF ; IMMEDIATE

REFEAT ’R COMFILE BRANCH { ~-BRANCH

R> [COMFILE]J THEN ; IMMEDIATE

fisFORTH compiling wordss part 2 )

o COMFILE ¢00) . HERE ; IMMEDIATE
LOOF COMFILE (LOOF) {-BRANCH ; IMMEDIATE
+LOO0OF COMFILE (+LOOP) { -BRANCH ; IMMEDIATE

tisFORTH control structure compilins wordss part 3 )
redefinitions to add compiler security )
IF TCOMF [COMPILE] IF 2 ; IMMELOIATE
THEN YCOMF 2 ?PAIRS {COMFILE] THEN ; IMMEDIATE
ELSE ?COMF 2 ?FAIRS COMFILE EBRANCH HERE O
SWAF 2 CCOMFPILE] THEN 2 ; IMMERIATE
REGIN 7COMP [COMPILE] EBEGIN 1 H IMMEDIATE
UNTIL TCOMF 1 ?PAIRS CCOMFILE] UNTIL ; IMMEDIATE
AGAIN ?COmMP 1 ?PAIRS [COMFILE] AGAIN ; IMMEDIATE
WHILE TCOMF [CCOMRILE] IF 2+ ; IMMEDIATE
REFEAT YCOMP YR DR LCOMFILE] AGAIN

RY R 2 - CCOMFILE] THEN ; IMMEDIATE
Lo ?COMF [COMFILE] DO 3 ; IMMEDIATE
LOGF TIZOMF 3 ?PAIRS ECOMFILE] LOOFP ; IMMEDIATE
+LOOP TCOMF 3 ?PAIRS [COMPILE] +LOOF ; IMMEDIATE
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£iq9- FORTH Cowmpiler Security s

detects and aborts on wost errors anolV)'ng
control struvetures:

mr'ss ing
incorr

parts of a control strvcivre,
ct nes'Hna

use of comp:'h’nj u:orJS outside a 3 def.

Securs'-ly words
TEXEC if execvted /n EXECuh'on state

(ve, text interpretation sta te )
then does nothin

otherwirse, an  ABORT rs execvted.

COMP - opposite above, aborts € not
exewted whi'le

compr'lin 9
lcsp stores contents of SP in vser
vartable CSP
CSP aborts ¥ contemts of SP #
contents of CSP
7PAIRS

aborts ¢ +op fwo stack valves
are  NOT e&val
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Use of security words in umpl'll'ny word s:

compiling security acthon
wonrd

e { EXEC lesp

3 | fcsp

BEGIN 1

UNTIL 1 ?2PAIRS

TF 2

ELSE 2 7?PAIRS 2
THEN 2 ?7PAIRS

bé 3

{L&&P } 3 7PAIRS
+LOOP

BEGTIN 1

WHILE 4

REPEAT 1  2PAIRS 2 - 2 ?pAIRS



