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L(c>

M  t F^RTH u)oris
The c©l(ec+on 0+

Dea di'c-h'owar/.

(  iVe Amer»'c«i» Heri+»j€ Die-hVu^r/ : )

DICTIOMARV - I'S-Hwg words .••
speci'ali'tfid iMTorM4«"#>oM

«.|joi;+ "Hiew.

F<?RTHs drc-h'oMtfr/ cow+«mS ujords'
And « con./»//ed ■^e'>
/n -rt^e order were de-fined •

Pe-f^v^in^ A. I'lAw) w>or^
:  newi-w/or^ 9

P^ev»ow»s|y de-finecl
Ujords or v\o\Mhers

exA vMplcs
.  #. ..« osca^C

: 8» i* ; 7 8* . @ Sb OK
( % IPO */ ; 2"° 5 % ■ @ 10



{M fi)

USING- A FORTH

COMPILER



14»bif ^TACK lAAHtAOLAriaM OPBAAT^AS

PROP

PUP

SWAP

m
!)

')

^ cr^

^VEK 2

JH

R©T
C
C

@



£)CAiwples o*f s+ack kviAM I'pt; la'fi'oM

3  OU? * . @ <1 OK

16

:  SQUARE" DUP * ; ^ OK

3  SQUARE . © ^ OK



^VtABOUC CdAlSTAMrS

^  PefiMiwj a 16 bil coKS+«w'^

\nowhe.K CONSTAt^ T

ejcaiMPles

de'Pi'»»i*'f>'gwS usea^e

10 CONSTANT TWN TEN . 10

<^430 CONSTANT' tM-IlP • ̂  ̂430 OK

A  constant's mv¥^ he used
QyiywktTe a nvmber C h'4-eKal ) can
be used.

M'HP ten 3 * + . @ 946O
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Iff

GXAmplfiS of usmv VAi^ioljleS

1  X r @ OK

X @ • @ 1 OK

MV-J-IP 2IP ! ® OK

2IP @ . ̂  H30 OK

TBM 3 + X r @ OK

X @ . © 13 OK

JlefUe add»'+i*0K<iI^ useful of&r^i-ors

•fefcU and di'sploy use^e
•• ? <® . ; X ? © 13 OK

(Vicremeh*!- cawhehfs of a van'alj/e
•  +r ( iMcreiweMf var/a ble-Mome — )

oup (S> Ror + SluAP ! :

a X +!@ OK

X 7
• © 15 OK

-5 X 0 OK

X 7
•
0 10 OK

2/



Hi

Base oanverst'oH o'P numbers
"Hk c^MuersioM «nJ +ke i'H+€rw<i/

^ binary) va/ue an<( +be ex^ernal^
<|i'spla/€d ^riM Can be per'Tarmed
accor^i'na any base ( radix)*

examples
L(o HEX . © 10

7FFF PECIM/\L . @ 32767 OK

40 3 * 7 + Db>P • HEX . ® <27 7F CfH

+'Ui5 conversi'an is canKirellecl by +Ke can+eHfi
©•P variable BASF

BASF !: Hex -.v w.^-w . ,
: pecimal. 10 base r ;

Could also de4i'HC
<le^ini4i'on

: OCTAL 8 BASE I ;

: BIAiARy 2 BASE ! J

■  usea«|E

TEN octal . 10; 12 ok

BWARV loom octal •

cr) 47 OK

c££)



cn

WK«+ is

BASE ?

dCTAL BASE ?

binary base ?

Pe-fme A vutfrd 4© Ji'spUy +Ue v<ilu€ «•?
BASF m deei'iMd I j trt^arjless o-P BASEV
c«/irreM+ va lue.

:  ?6ASF BASF @
POP PECIMAL .

BASF f 5

usea^e.

PECIMAL ?8ASF © 10 OK

HEX ?0ASF @ is OK

Bia/ARY ?BASF 2 OK



Houu VARIABLES u/ork

VariAlsle.yvamfi — o<ldrets

examples
BASE . © 102^+
X  • © 7^20 dK
EIP • 7130 OK

itddress o^erni-ors

address @ coM^fentS
v«|oe address •

exftwples _
BASE . @
loz<! 4. (? . @ 10 OK
B  ioi^d- i @ OK
TEM . © 11 OK

Tlvis I's A very s\Miple ^Lt^d general CAp«l»i'fi'4/

example ( iVJiV£c+ address )
O  VARIABLE value □
o  VARIABLE P0;A/rEA|-q/

MY-EIP valve ! LJJ
VALUE PdlMTER !
POIMTER @ @ © ^430 OK



L1S

DICTIOMARV ALLOC ATiOM

MERE' —-  tfdlJIress of
4«p of di^efroMorp
Sfock

—j

OICTIOMARY

lou>
address

addre^3



LIS
A

DICTiaMARV ALUOCATIOM

HERE* — AdIJIress of
4op of di'cfroMorp

VARIABLE- X

oictiomary

dofa cell

low;
address

higVt
oddVesi

'Ir



m
Clb

DICTiaMARY ALUdCATIOM

HERE* — aJJress cf
+op o4 JlfcHcMary
Sinck

VARIABLF X

10 ALLOT

OICTIOAIaRY

lour
address

X
Viecid

^daffl cell

•  Bytes
dat-ft

I
address



DICTiaMARV ALLdCATIOM

HERE* — Address oi
4op o4 Jlfch'pttary
Sirick

VARIABLF X

iO ALLOT

30O s

OICTiaNARY

lour
acldresi

X
Inead

do+a cell

•  Bytes
dftt-a

i
3oo

hijli



DICTIOMARV ALUdCATIOM

IIS
4

I^SRE' — Address ci
4op 0^ dUH^A^ff
S^ct*>

dictionary

VARIABLE" X

iO ALLOT

30O )

FeR&er x

da+ar^ cell

-i

Bytes
^0 dat-a

3oo

|ou» I
atddrs

hiaW
a<l4rt

\



Exfttwple Address pseu^e vortoble^  arrays
Dc-PiwiM ^ variable array
O VARlABtfi* ^TABLe 6 ALLOT (si^ 4-cclUi

rwi+iali^mg -Hve arra/
1 'table ! (ls+ «®'')
a. 'table + I ( EkJ • >
3 'TABLE 4 4 f ( BrJ )
4 'TABLE b 4 I (4tL •• )

AccessiVa cells of +Ue array
'TA8LF <§) .©
•TABfcE > ♦ @> . © 3

To siiap/iVy cell selecfi'cin ar^i f-e improve
reada b I li'+y^ Je-fine

I  TABLE ( 5<^Lscrif4 mfdr^of-cefl )
2* ^table 4 ;

•fKen

o TABLE G . 1 ( is+ cell)
% TAB LB ^ 3 (3r^ceiO



01^ t4 ydv» sobscri'^fs io 4^ i.,
J€"Pih€

• TA6LF ( suksc-Wpt <uWr-«P-ce/r)
1- 2* 'table -h ;

1  table @ . © 1 «k ( ut cell)
X table ® ^ 1 «k ( ted)

LVt

V.l

/^Mo'fkeir M/Ay +o cfC4*fe an
V4ri4l»i€. airrAy

1 VARIABLE 'TABLE 2^ 3, 4- 5
( si«e is 4- cells ) j

"cowpDes ' fcp sj-c r.k
Valoc iM+o di'c+jCriary

Access is "/"ke 5ah«c «s he^cft,

2 r/)8<.E- @ . © 2 OK (2»J cell)

'15 Z TAEtf f © OK (Indeed)

'tABLP 2, ♦ ?  -15 OK (2nd cell)
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• pao<*J *» ^C) SS'i^fp^ l^VVjJL^OXp
'■pjuxv^ Cv l^ S I <"3 W19

dpfljoy^^ 3>HI?V1 mraw v j-.' f
'^.1 ^f>ov}j.»rO

/viBvt<3ij.pip vii SI y-Aom »7 -^i tuivii

C..=J^.4-., p95W»0v,OuJ )
( ̂ sv«uw ''asp N

/ J :?M^^LJ.Oip .

S5avtppt> ^VJ4 'pMf.^ ^1 "BWAVU
MJl

bv4n^c>,A»a9
■tn



n

u

U?:.

^'■3
Ci i« "^6 AiC'hoixtxir'y '

fJAkvtg. Im fn+fir^ve'l" s+isfe^ se^rckes -f^e
di'c.'hovxAr/ a^d e.r^ecuHs ^

e>r^ COyv^ ejcecu-fe a. uoayd yve^ I'-l-S £{t'c-h'cy\ary Addles)

dici<ovxAr^-(xUiress CFA E^BCOTB'
A+ €i.AirCSS 'h

eicecofei.

£"XA»v*p(e: (ie-perrcii et&coh'oi^

*, G-RE^T' ." Houj you?

0  \/ARlABLF DEFER

' G-REBT PBFeK I <y^ {i>-

DEFER @ CFA £)(ECOtE (c^ How «ire you? ok



STRUCTURED PKO^R^HhlNO-

successive Ke^-iwe^Me•^^'

kierAirfrKicA I deco»«iipesi+i«M a prol^lem
+op-Jouvn sfarf «T en+iVe

«Pph'CS"h'oi*'s ^HC^I0M

bottom-up s+«r+ «f primi+iwe^
tu^^omeMfAl operott'ons

Lit

exoimpte: vmusi^c plAyiVo
sowg PLAV

—I

m s fri> we/wf oa

piro^r Aim

ioui^d ►\cjc+ l^o■^e

lVis+i''UiAaKf ®fp

/«*v



HI

i'K5fruM4eM'4- c-^ spo¥\il iA€xf no'he.
I  1 1

scf +e»Hfo se.+ ^e^oenc/
sei- scale, e^4 «fairf soui^dl

6»vd wa I'i- -for
Moffi's AufoHon

Sivp SCtfHj
&M<I

•a'a/'I- "fot^ v^04e!s

fi Kct



S+ruc+ureJ pr^i/i'des a
w*/ !• breAk A cAAipli'cA+e^ x+rac+uKie in-f©
Simple pAir<f5.

^2

CL

progITA IM

S6l€<. flO W

eMtf

1. coA+rol paHv iv> ; JL cow+fol p^itii
aof-A da^A r3/



wtty 4® bre^k A Cdmpirc4+e^ sirt/chfi^ ih+p
Simple par+S.

proa^A m

<1

se-lct f-|0 M

RytE: 1 con+rol p«^+V\ in ; JL ci^w+rp|
do+'Ci da4^



LZi

D-CHARTS

1  operAK0M5 s+ftp one,
sfep <t-u>o
s^f Hiree

lOM*.

fes +

Use p«r+

loop'.

or

+es"l-

^  (oep ^ed f
\

-U
(  •Piwi'sUeJ )

(,alwAy<)

C wevev' }
loop bo^/



FC?RTrt coiwpiMci'' cc¥k+to\
SELECTI0M

It

volue XF
frwe p«r+

BL6E

^^ls€ p«r4-

THEM

4es+

"true p«r

f«tr+

value ~ O means "PaUe

value ^ O means ^rue

exQtu^le'
de'P'w^'Kaid

TEST IP TRUE
11 ELSE FALSE "

THElJ j

usea

1  TEST

O

-15

NOTEx

sjiiy

TRJ^e OK

FAtse OK

trkc ok.

TFf eiSE emi THEN ^

e>



Lz:

CdMPARISflM «PeftATdR.5

16 bif sf^MeJI mfe^er:

Q- n j O if r\
t 1 r-f w s o

0< n JO if rs zo
1. if n < o{

wi nZ — f O If »*i ̂  mZ
i 1 if «1 s hZ

—  wl mZ f O If »»i s wZ
\#0 »'f Mi ̂  kZ

<  m1 11^ "■'■ ( O if 2 >^Z
t i. I'f ni < mZ

>  ¥il < O I'f Ml t Ml
t 1 Hi > MZ



0 0= ^) TR^H OK
1 o» TeST @ FALS F ^K
-1 0< Tgsr ̂  TRl^E OK

4 3 « TEST FAtSF OK

-4 -3 < resr^ TRt^s o-K
A AO > TESTK^ FALSF

©



A/esfMj TF s+rvcfores
i-ii

<K

Ci IF

Si

c2> TF

sz
ELS^

Ci TF
S3

THFM

rHEA/

THFAt



D© LO&?S
Lib

a

loop h»dy
4

LO(^P

i»c fl&d'?

hody

I

/
/

4-L&&-P

•pc/Mc"hdr\:

DO- Kt^wioves 2. pAramtHf^j sefs iHi+i'tfl
loop hoiy eyeco-hed oyrce
L&'OP a.^ds JL "h iv\^€X/

e^i'fs (co^ rf i»*<l6X ^
yyat\cUe.s back +o 0^

reiMove-S mc, '+ ̂  ^ .. ,
etof tWi'+coK'. iv»c >o cKif *f iwde* - tihal

iVe <0 <u -finfll

loop hod^
cu/>r£>ff lf®p m^c-X

«H i;«i+ ei;irreK+ loop lixle*
SO o/iK eKi'f r\efi a+-

or +L^^P

NOTB:

D&, L(^&P , LFAl^f"

ca-M be ghly tvi'HiiK I ^e.-fii\the>yiS.

tul'fU i'k

r —

LEAVr

^'' ' \j-vXX(^



eicAiMptes loops:

:  C6UHT D& r. I

4 o c&our @ o i 2 3 dK
O 4- C&ONT @ ̂ OK

-16 -ZO C&o*fr -20 -11 -ig -J7 OK

1%-

*  Zi-COONr \>6 r . 2 i'LO&P J

10 o 2*coonr @ O i * >- 8 OK
<1 O <5 2 4. 6 8 OK

:  io-cowr Dd r . -io .

5*0 100 lO-c^Nr loo <10 8o 70 <pO <ZK

XNC'C&ONT 0&
X . OUP

1*(.d<PP

PROP •
O 1 2 5 4. OKISO THC'CCUA/r (Cft

2 5 O THC-C&ONT ̂  o z 4 ©K
-3 -10 5 TMC'C&ONT ̂ 5 2-1-4. -7 OK



Lti

\  -frCOOH T 0&
r , r OS XF

LE-AUE

THBN
L&&? j

5  I iC&OHT 11 3 4- OK

5  -3 ^CdfONT -3 -2 -1 O OK



now-JiesfructiVc s+«ick prin+
wi-fk fop f® fk« r/jlif

•for F&ATH

SP^ value oP SP
^ aiifeff c'P
"hf s-tee-lt cetf

©

dA-t-4
s+<itk

|0W7

SO @ >

top

nu0*ber Af ̂ e((s <?m "H^c s+«ck:

:  DEPTH SO(P SfKP - 2/ i - •

S+Clclc *•

#
.S

SP@ 2 - 50 (p 2 -

DO T e . "X Tt-O^P

us^ae

12 3 .S 12 3 <»K



Jes+ructi v€ s+ftck priii+

uJlHi fop fo

"for f\'^ F(^TH

SP(S> — v«l»/c of SP

*aress o'f
"h'P s-fac-k c£4(

SO @ -

nuwber of CM -tfc sfack;

da+O
s+<ick

top

|OU7

addi^

DEPTH SO (S 5P(P - 2 / i -

sWk dol^^f :

. 5 DEPTH JF

SP0 2 - 50 ̂  2 -

PO T G . -1

ELSE / E»Mpfy " THEA/

12 3 .S (cr) 12 3 Ok

: f\C\^ C^"'
2_ t )



loops

loop ^NTIL a. co^^^^'h'ov1 +/'v^C

Lie
f' I

BEC-XN

loop boJy

V UHTIL

loop bo^y

•PcwcKo h*.

loop bo^y 15 ft(u;ays ejcecofcci

eX('<V loop I'-f VT'^ O ( "hrye.)
t).WA -b BEfi-l/vl V=0 ( false)

,H01T\ 6E6-IM ^ uNriL tc c^se^l

owly uwlHiiV I JeA'm'fi'oMS

eKoiMpUs:
; C(^ua/t-p^M BEfriM

PUP . i-( PfP 0=
ONTIL PR^P »

-pof

5  (c^ 5 4. 3 Z 1 ©K

;  halves BC6-(M
0(;p , 2/ ( OOF O-

UNTIU pR^P •

lb HALVES © 16 6 4. :2- J- OK



4vo
id^y

par+

i

COMil^ronal (oops
loop A COM^' "iTiOl^ /&»M0 i'm5

\J^

BEfi-lM
l6"f parl" loop bo4y

\f UJHJLE
2n\J p*irf loop boJiy

Repeat

•Fwwchoht

isf p«r+ loop bo^y alu^Ays ekccM ̂ nce
u>HtLE

ex T")^ loop V ̂  O (^|sc)
( Te^ br^KcK +©

o+Keru/fse, csecu+e par'^
•jUiM {jkakc-U 4o BEtf'lN

M&fBi BE6-lHi WHILE, f REFBPiT
Com. W used ow|y tui'Mtin I

Tkts s-h^oc-^rt. is ver^ gc^^er^tf.
BifUey loof> bedy f>Arj- be d>iMi #e<i,
T-P -ttic is-!- p«r+ "fticM -Hif'x I'x a

loep vJI'fU. A. p^e-+es^".

/.34


