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SPECIAL FEATURES OF
ESFORTH
® Basic dictionary compatible
with FIG-FORTH
® Many general purpose
extensions. @ Fullscreeneditor
® Complete set of 1/0 extensions
@ Built-in editor definitions
® Can also be used with ATARIASSEMBLER

EDITOR for debugging and machine code linking

® Built-in sound commands

® ATARI BASIC compatible graphics commands

® Automatic control of ATARI PLAYER-MISSILE
graphics

® Complete set of controller commands

® User selectable number of editing screens
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ES Forth unlocks the door 1o the Ly
wonderful world of Forth at an affordable \_ " |

r‘ncc!Up to 100 times faster than BASIC, yet ¢af¥ 10
carn and easy 1o use. * Basic dictionary compatible

Atari Assembler Editor !urmu and machine

code linking # Sound com tnxun Basic

cumpatible graphica commands ® Automatic

| coatrol of Player-Missile graphics & Complete set of
controller commands » l’ur sclectable number of

| dune e " ONLY £1495
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Original documentation provided through the courtesy of the FORTH
INTEREST GROUP, P.O. Box 1105, San Carlos, CA 94070.
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THE POWER OF EXCITEMENT

with FIG-FORTH &« Many fcnenl 4
extensions * Full screen editor # m set VO C{Q]y%
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ES-FORTH allows the user to write fast programmes without
resocting to machine code. FORTH is typically 10 times faster than
BASIC and sometimes up to 100 times faster. This speed coupled with
the large range of graphics commands available in ES-FORTH allows the
mtwcrutetmgmmdutmtypmgr-umhuvuygneuy.

Although not essential the user will find it an advantage to know
about the structure of memory within a computer as most of FORTH's
datiﬂtimsuemrmdvithmmmmmgbymmm
locations.

ES-FORTH is fully compatible with fig-FORTH as it is derived from
the same model. Although some words in the dictionary are not
internally identical they will have the same result as the eguivalent
fig definition.

ES-FORTH has a number of advantages over fig-FORTH. One of these
being the ability to use both upper and lower case text in definitions
names. In ES-FORTH any combination of ASCII charactersup to a length
of 31 can be used in a name. It should be noted though that reverse
video characters should not be used in names as this may cause a crash.
Reverse video is freely available otherwise.

The full screen editor is available in ES-FORTH and text can be
processed anywhere on the screen. The full fig editor is not provided
as the screen editor on the ATARI makes many of the definitions
redundant .



In order to allow cassette operation on what {s basically a disc

dependant system, a user selectable portion of RAM is reserved to
simulate disc-drives,

N.B. There are two versionsof ES-FORTH, one is supplied on disc
and one on cassette. Although both versions will run the
same programme, each cannot directly load programmes from
another MEDIUM, i.e. the cassette version cannot access
the disc.

It is possible to run ES-FORTH with the ATARI ASSEMELER-EDITOR
CARTRIDGE installed. This leads to the possibility of linking machine
code programmes through ES-FORMH's "CALL" command. A possible use for
this is the generation of Display list interrupts to create more
colours on screen.

To use the cartridge make sure it is already installed on power-
up and follow the normal loading procedure. When FORTH is loaded
typing "DOS" will take the user into PORTH. Use FORMH's "ALLOT"
command to reserve memocy for machine code.

LOADING PURTH INTO THE OOMPUTER
ES-FORTH is supplied on a self booting cassette tape. It is not
necessary to have any cartridge installed.

The tape should be Inserted in the programme recorder and rewound
with the computer switched off. The computer should then be turned on
with the start button depressed. A single audible tone will sound.
The user should then press the return key (make sure the play button on
the programme recorder is depressed). This will initiate tape loading.
The programme is approximately 10K bytes long and should take about 5
minutes to load. If the computer shows a boot error or returns to
memo-pad during loading, try cueing the tape on a normal cassette
player (rewind and listen for the leader tone).
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ALLOCATING EDITOR TEXT MEMORY (ETM)

nmmhhnlyln&dﬁngrmmmwinmr
and a prompt for the number of editing screens the user requires. The
user will have to balance how much programme memory against how much
editing memory he needs. Each editing screen requires 1024 bytes of
memory (16 lines x 64 CHARs). It is possible to gain more system
memory if the full modes 8-11 graphics are not required (8-15 on XL's).
(See Appendix A for memory assignment).

A useful figure is 5 editing screens to start with (user should
type 5 then return). This leaves 7K in a typical 32K system for

campiled programmes. This is quite a lot of memory as FORTH programmes
tend to be much more compact than their BASIC equivalent.

After entering the required number the screen will clear and
PORTH's "OK"™ prompt will appear. If for any reason the number is out
of range FORTH will restart,

N.B. FORTH will restart if the number of editing screens
leaves less than 1000 bytes of dictionary space.

USING SYSTEM RESET

Using the system reset button has no detrimental effect on FORTH
and is a useful way of exiting infinite loops. If a cartridge is
installed use the “DOS" command to re—enter ES-FORTH.

RESET does not clear Edit memory or erase newly created
definitions from the dictionary.

All RAM based languages are susceptible to crashes and FORTH is
no exception.

Crashes are nearly always caused by errors in the user's
programme and they are normally fatal., If the system does not respond
to the reset then the only option is to turn off the computer and re-
boot,



The most common cause of crashes in FORTH is stack overrun and
underrun. The stack is checked when the keyboard has control of the
system but not when compiled definitions are executing.

To avoid this the user must ensure that definitions do not remove
or leave parameters on the stack which are not going to be used.

Another common error is the use of the > R definition. This must
be balanced with R» within the same definition to avoid crashing.

The lack of error checking at run time in FORTH may seem a
hindrance, but it is a necessary sacrifice in order to achieve the
extremely high execution speed.

THE “USER" COMMAND

It is not recammended that the programmer utilise the “USER"
comnand as most of the “USER" variables available have already been
allocated to system variables. It is just as easy and much safer to
use "VARIABLE" where variables are necessary.

MATHEMATICS IN ES—FORTH

Unless otherwise stated all numbers are 16 bit signed integers.
The low byte is on top of the stack, the high byte is second on the
stack with the sign in the leftmost bit. This allows numbers in the
range +32767 to ~32768 to be handled. In applications where a memocy
address is required the sign bit is ignored and the number treated as a
16 bit unsigned integer.

Some definitions support 32 bit signed double mumbers. In these
cases the most significant part (with the sign) is on top of the stack.

All arithmetic is implicitly 16 bit signed integer math with
error and under-flow indication unspecifed,
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n addy e== Lo
Store 16 Bite of n st addrans.
Proscunced “store™.

Save the steck postition in CSP.
as part of the compller security.

4l --- 2 Lo
Camerate from & dovble nusbar 41, the
next sscll character which 1s placed
In am owtput string. Reault 47 ie
the quotlent after divislon by RaSE,
and is salntalned for further pro~
tesning. Ueed betveen <F and I,

See IS,

sddr count Lo
Toeralnstes nunearic sutput canverslion
by dropping 4, leaviog the test
sdéress snd charscter count sultabdle
fer TYPE.

41 ~-- N2 Lo
Caserates ancll text im the text owt-
put Suller, by the ues of F, wntil
¢ saro double number al resulrs.

Used between «F and I>.

addr r,LO
is the term:

*  muan
Leaves the paranster fleld addraas
of dictiocnary wvord snan. A8 & comp~
tlar directive, executes in a colon~
defintiticon to campile the address
a9 & Jiterals, If the ward 12 net
found aftar & ssarch of CONTEXT and
CURRENT, am appropriste error mess-
age Lo gives. Prosounced “tick™.

-

L0

Uned In the form:
[ ecee)

Ignore & commant that will be
delimited by & rvight parenthesis
on the same line. May occgur dering
szecutlon or in & colon~definizion.
A blank after the leanding pareathestis
18 reqeired.

ce
The run=time procecdure, cospiled by
" which trasesice the ftollowing
ta-110a text to the selected sutput
device, Sue ."

c
The rue~tise proceasdure, compiled by
JCODE, that revrites the code fleld
of the most recently deflised word teo
point to the folloviag machioe code
sequence. fSas jCODE.

(+Lo0OP)

(ABORT)

(oo}

\rien)

(LINE)

(Loor)

(NUnaER)

e/

«/wod

B e €2
The ren~tise procasdure compiled
by +LOOT, which Imcresants the loop
tadex by » and teste for leoop comple~
tion, See +L007.

Exscutes after an srcor whan WARNING
ts =1. This word norsally exscuten

ABORT, but .o{ be sitered (with care)
ta 8 weear's sltsrnstive preceadure.

c

The run=tine procecdure compliled by
DO vhich eoves the lsep control para~-
wmeters to the setura stack. See DO.

adde! addel wee pla b tf  (ok)
addrl  addér2 --- [{f (dad)
Searches the dicclionary starting st
the name flald address addrl, match-
fang to the taxz ac addri. Returme
:otc-ctor fleld addreass, lengch
yte of senu fleld and boslean true
for & good match, Tf no satch lL»
found, only » booleen false fa lefe.

al o2 addr count
Convert the line number nl and the
screen u2 te the diae buffer sddrans
containieg the detea. A count of &4
tndiceces the full line text leagth.

-

c2
The rec~time proceacdure compiled by
LOOP which incresents the leocp index
and teste for leop cosplation,
Sea LOOP.

41  addrl 47 eddrd
Convert the ascii tent baginaing st
addrie]l with regard to SASE. The aaw
wvalue 19 sccusulated Linte double
sumber 41, batmg lefet as 42, Addr2
to the sddrens of tha first uncoan~
vertable digit. Used by WOUNDER.

al al e+ prod Lo
Leave the sligned product of twe
sligoad nunders.

sl al a) === A L
Leave the ratio nd = nl®*al2/n)
where all are signed susbers. Ner~
ention of so intermadiate 31 Wit
product peraits ttn.noc accuracy thanm
would be avalleble with the sequencer
el a2 * ) /

sl ml &) === b ad L0
Leavae the quotient n) and ressalader
a4 of the opevation =l®al/ed
A 3l bit tntarmediste prodect ia

used o0 feor */.
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+LO0P

«oniGIn

al 8 <=« sus L0 <pur 8l == al (1f sarve)
Lusve the sun »f mienl. al == unl sl (ses~sers) Lo
Seproduce =l only 4f 1t fe mon-tere.
This tx vavally weed to copy & valus
a addr === Lo Just bafore 17, te sliminete the need
Add » to the value st the address. for an ELSE pacrt te drop 1if.
Peonounced “plus-stoce™.
~F1ND wee pfa b f (found)
al "l === ) e 1 4 (not found)
Apply the sign of a2 ta al, vhteh Accepts the next tast word (delimited
ie left as nd. by blanks) ts the fmput strasn te
HERE, and searches the CONTEIT aod
thes CURRENT vocabularies for »
addl === added [ satching ancey. If fouad, the
Adispce the diec bulfer address sddrl dictionsary satry’s parssacer flald
to the address sf the naxt buffer addresn, (ts leagth byte, and &
sddrl. Beolesn ! is faleoe vhes addrld banlesn true Ls left. Otherviae,
18 the buffer presently pointed to ounly & Scolean falae f» lufc.
by verlable PAEY,
-TRAILINCG addr ml === gddér o2
nl =<~  (tun) Ad)usts the charscter count al of &
eddr 0l --- (compile) PF,C2,L0 tent striog beglaniag eddcens to
Uaed in & colon~delintition L0 tha suppress the output of trafling
tarw: blanka. Ll.z. the cheracters at
00 ... ml esLOOP addrenl to sdédr+al ars blanks.
At run-time, *LOOF selectively
contrels bDranchiny back to the cor~
respanding DO besed ¢a al, the losp . N - 4]
indes and the locp llstt. The signed Print 4 sumbar from & signad 16 bic

increment nl ts added to the lodex

and the total coapared to the limit.

The branch back to DO sccure watil

the sev index i1n equdl O Or jrester

thes the limit (mi20), or wactil the

pev index is equal ¢ or lass than

the limit (ni«0). Upeom entiting the "
losp, the parasstears are dlscearded

and snecution costiaves shesd.

At cospile time, +LOOF compilen

the run~tise word (#LOOF) and the
bresch cffaet computed from HERE co
the address left ou the atack by
PO, 22 Lte wand for cospila time
srrer checkiong.

sddr

Leave the memory sddress relativse

7 & to the origln peramster arsa.

n 18 the sioisvs address unit, sither
byte or wvord. Thie definition (» uned
to sccess or wodify the boot-wp
parameters 4L the origle wres.

n —

wLINE

&Y s L0

Store & fnte the next avelladle dicc~
lomary memory cell, advanciog the
dictionary petater. (couma)

dLee Lo
al-nl.

-

Leave the difference of
/nop

rLo

Contioue fnterpretstion with the
nent dine sersan,. (prosounced

sesL-acreen).

two's cosplessnt velue, cooverted
according to the nuseric BASE,

A trailliag blanks follows.
Prosounced “doc™.

P, LO

Used to the fore:

" eece™
Conpiles an fmn-ltoe string ¢ccc
(deltmitod by the tratltog *) wvith an
execution procecdure o Crsosmlt the
test to the sealacted ocutput device.
1f esecuted cutaide & defimitics, .
will lmmadiately primnt the text until
the final ", The sexliess nusber of
charscters may bde  an fastallation

dependent value. See (.").

1ine wcr
Print os the terminal device, » lias
ef text from the diec by Lte line and
screen svsber. Tratltiog Dlasks are
suppresnsd.

sl 81 ==~
Prist the sumber ul right aligued is
s f1eld vhose wideh f2 al. WNa
folloving blank fs primted.

nl a8l «== gquot Lo
Leave the signed quetieat of ul/al.

8] =1 === rsm gquet w
Leave the remainder and sigaed
quotient of sl/nl. The remstnder hes
the sige of the dividend.

FORTH INTEREST GROUP -+--- RO. Box 1105 +++++ San Carlos, Ca. 94070
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OBNANCH

I

icope

- o
These snnll susders are weed so ofcen
that fo fo attrective to define thes
by mame in the dictionary &8 ccast~
anta.

o oew. [ Lo
Leave o srus flag £f cthe sunbar ia
lass than zero (negative), otharvise
losve & fales flag.

n === 10
Leave o trus flag Lo the nusber Lo
equel to zero, othwrviss leave »
falan Tlng.

{f === €1
The rtun-time procesdure to condicion~
ally branchs IC [ 1o false (zera),
the faileving ta~line pacesster Lo
sdded tu the interpretive polnter te
hranch ashead or back., Comatled by
1P, UNTIL, and WNILE,

8l =~ =l Ll
Iscrement ol by 1.

gl === al
Leave nl incresented by 2.

r.e.Lo
Used in cthe tors callead & colon~
delinitlion:

i fece e :

Crestes & diccicnary antry defining
cece s equivalent to the folloving
sequence of Forth word defintctions
“vev” until the mext *}° or "jCODR’.
The compiling process ia dose by
the test interprecer as long s
STATE %» nomn~tero. Other detalls
are that the CONTEXT voczabulary La
set to the CUNNENT vocabulary esnd
that worde with the precedence dig
net (F) are axecuted rather chan
Selmg compiled.

r,C.LO
Tersinate a colon~defiottion and
stop further cenpilation. Complles
the rua~time ;5.

r,c.Lo

Used tn the focw:
I €cce TR :COOC
sssenbly mnesontica

Btop compilation and terminate & nev
defining wvord cccc by complling
(;CORE). Set the CONTEXT vecabulary
Lo ASSEMAER, assasbling fo sachine
code the lolloving saemonice.

Vhes ccce later sxecutes in the form
ceee augn

the word nees will be created wvich

fte esscution precesdurs gives by

l{ the mschine code following cceoe.

That te, vhen mman fs ssecuted, 1t

does 20 by Jjumpling to the code aftar

sann. An essxlsting definting veord

Suet esslet In cece psleor to JCODE.

<’

<BUILDS

£

rconr

1car

rLe
ftep laterpretation of & screen.
i3 ts also the run~tise word compiled
ot the end of s colon~dafintitica
which retucas execeution te the
calling precesdurs.

al w2 == ¢ Lo
Leave & true fleg Lf ml 2 lees tham
8l otherwine leave & false flag.

Le
Setup for pletured ousscic output
formatzing weing the vords:
<« | 45 slcw 0>
The conversicn is done oa & double
susber producing tast at FPAD.

c,Lo
Uned within & colon~definticion:
I ecec <AUILDS ...
boes> 3
Each time cccc ie exacuted, <HUILDS
defioes & sevw word with « high=level
execution procecdure. Exscuting cecc
in the form:
cece anan
uses <BUILDS to create a dicticnary
entry feor aann vithk a czall te the
DOES> part for noan. Vhes nnan is
later executad, 1t has the sddress of
Lte parsseiar srves on the stachk and
enscuteas the vorde afcter DOES> (n
ceee.  <BUILDY and DORS> sllov rua=
time procacdutes to written io high-
leveal rathar thas Lo sssendler code
(ss reaquired 5y CODR).

al 8} === ¢ Lo
Leave o trus flag tf nlend; other~
wise leave & falas flag.

2l a2 === ¢ Lo
Lesve & true flag 12 al te greater
than =l; otharvise & fales flag.

) -—-- C.“
Remove & numhar from the computation
stack and place as the moet access~
able on the reture steck. Use should
be dalamced wicth B> f(o the sane
definttion.

sddr -~ Lo
Prist the value coctained ot the
address tn free format accerding to
the currest bSase.

fasus arror sesnage 1! oot cempiling.

Issun etror massage 1f stack position
diffare from valus saved im CSP.

} FORTH INTEREST GROUP -+-++ PO. Box 1105 -++++ San Carlos, Ca. 94070



TERROR

rexxc

TLOADING

Tralns

15TACK

TTRRNINAL

ABDAT

ARS

ACALN

ALLOT

AND

-

f =
Tesus 48 arcor message susber u, if
the doolesn flag 1s true.

{esue an errer sesssge If sor anec~
uting.

Tasue an #c70r sessags 1f sor loading

sl Al eee
[esue an errer sessege If ol dose sot
squal nl. The sesnege indiceates that

compllied conditivneln do not match.

Tesue on orror sswssges 10 the steck
{e out of hounde. Thie definities
may be lastalletios dependant.

wes B
Farfore & tent of the tersissl Ney~
bosrd fsr actustion of the breas key.
A trus flag isdicstes asctustiva.
Thie definition s instelleiice
depeandent.,

adds ===~ » Lo
Leave the 16 b1t coctents of address.

Lo
the stackes and soter the exec~
ution steate. Ratura camttol to the
operectors tersinel, prisciog & sess-
age eppropriate to cthe Llostellecion.

Clesr

-] - u “
Leava the sheclute velue of & a8 u.

edder 8 ~-- (compiling) r,c2,00
Used to o coloan~dafinion in the form!

BECIN ACAIN
At rum~Cims, AGAIN forces amscution
te veturm to correspondiag BECIN.
There Lo oo affect on the stack.
Rsecution connct leave this loop
(ucliass &> DROF fs executed obe
lavel Beiow).

At complle cime, AGAIN compilen
BRARCH with am offeet from HERE to
sddre n Lle ueed for complle~tims
arrer checkiong.

A == Lo
Add the signed pusber to the diction~
a7y polatar DF. May be uned o
renarve dicticnary spsce or ra~origin
MAROrys N 19 with regard to computer
addrecs Lype (Byte or word).

el 8] <-- al Le
Laave the bitwies loglical sod of el
and 0l es nld.

3/a0y

s/sca

L 3

BASE

BECIN

119

BLANES

BLE

aLecx

-——-on
This coostant lesves the nusber of
bytes por dlec dulfer, the Bylte coun:
read from disc by BLOCK.

ot D -
This conetant lsavas the wumber of
blocks per editing screesn. Ny con-
vantion, an editiag screen Lo 1034
bytes srganteed an 16 1ines of B4
characters sach,

addr
Caleulate the Yackward branch oflaet
ftom WERE tu addy end compile into
the mext avallable dictionacy msmory
addrens.

-—

wew adde u,L0
A veer varlable coctaning the current
sunter base weed for Laput and outs

put cosversion.

wee adde & (cowmptling) r.Lo
Occurs in a coleon~duliattion In foras

SECIN ... UNTIL

BECIN ... AGAIN

BECIN ... WHILE ... REFEAT

At ten=tlme, BECIN marde the atar:

of & sequence thut =sy be reapucitive~
ly sxesvted. It serves 4s » Telainm
petat from the correspoliodlag UNTIL,
AGALN or REPEZAYT. When exacotlng
UNTIL, & rerursn o BEOIN will occwr
1! the top of the wzach in fales]

for AGAIN and REPEAT » return to
SECINK slways occurae.

At ceopile time RRCIN leavas ite veot~-
wrn address ssé n for cospller error
chetking.

- c
A constant that lesves the ancil
value for "blask™.

addr count
P11l au area of mamery beglining ot
addr with blaoke.

= adér o,L0
A weer verisble cestafning the block
cusber bBeing ilaterpreced. If sere,
foput Le Batng taken from the ters~

inel taput bulfer.

addr Lo
Lesve the memory addrass of the sleck
puffer contalaning Sleck o, If the
block L8 net alresdy s memory, 1t 14
craneferred from diec to which svar
buffer was leant recantly written:

If the block occupying that buffer
Nas Veeb mecrkad o8 updeted, it is F°
writtes to dlsc bafore Sloch n iv
read 1ute tha buffear. HSes slns
BUPFER, R/W UFDATE rLusn

n -

FORTH INTEREST GROUP +..-+ PO. Box 1105 ---++ San Carlos, Ca. 94070



BRANCH

ci

c.

ce

cra

Chove

coLD

c,L0
The rua-tine procesdure (0 wncoadit~
teaslily branch. Ao fa~ldins offset
to added to the facterpretive polnter
IP to bramech ahead or bach. ERANCH
1o cospiled by RELSE, ACALN, BEPEAT,

addr

Obtaln the nest memory buffer, ass~
igntag 1t to Slock n. If the con-
tants of the Suller is sarkhed as up~-
dated, 1t Lo vreitten to the disc

The bloch 18 ot read f(rom the dinc.
The address left ie the first cell
vithis the buffer for data storage.

-

b edér
Stocre § bite at address. On vord
addresntiong somputers, furthes apac~
L1flcatlon Lo cecessary regarding byt
addransing.

1Y -
Store § %ite of b inte the cext
svallisble dicticnary byte, advascing
the dictionsry potlnter. This 1s only
svailakle oo Syte sddruseing cowp~
uters, snd should de used with
Caution on Syte addressing mini~
computars.

sddr === b
Leave the § bis contents of semory
sddress. On word addreening cosput-
ere, furthear specificacion 1o ceeded
regarding byte addreoning.

pfa === cta
Convert the parametar field addrasas
of & definittos to ite code fleld

addrene.

-

from te count
Move the specified quantity of hytes
beginning at sddress fros to address
te. The contents of addreass from
is moved firet procecding toward high
semory+ Parcher specificattion i»
necensary o word sddressiag comp~
wters.

The cold etart procesdure to adjuac
the dicticonry polintar te the min~
teum standard asd reastart via ARORT.
May be called from the terminal to
remove applicetion pregrame and
FRstaTE.

ComrPiLR

CONSTANT

CONTEXT

COUNTY

cr

CREATE

cse

Dew

[
Whan the vord costalning CONPILE
erecuten, the sxccwtion sddrens of
the werd felloving COMPILE 1a copled
(complled) Into (be dictiomary.
Thie allove spectific compilation
situations to be hendled 1n sdditon
to simply compling 4n sancutlos
sddcass (which the Intetpreacer
aleteady doan).

N = Lo
A defining word wesd in the fare)
n CONSTART crcs

to create word ccce, with Lte para~-
meter fileld containing n. Whan cccc
in leter wuaceted, It will pusk

the velua of » to the wiack.

addr u,L0
A utar variable containing & polnter

L0 the vecabulary within vhich dice~

tonary sesrches will firer Degin.

addrl eddrl =a Lo
Laave the byte address addrl and byte
count n of & meenage test beginming
at addrtess addril. It in presumed
that the flrst byte at addrl conmtains
the text byte count snd the actusl
text starte with the necond byte.
Typically COUNT te followed B3y TYPEL.

-

Lo
Tranamit ¢ cearriage return snd line
feed to the selectad ocurput device.

A defining word used 1n the form:
CREATE ccre
By such words ss CODE and CONSTANY
to creste a dictionacy bhesdear for
e Yorth dafinttion. Tha code fleld
containe the addrens of the words
parssetar flald. The nev wvord in
craated tm the CURNENT vocablary.

—eww  addr v
A user variasble temporarcily storing
the stach pofintcr positton, for

compilatian egror chocking.

dl 4} ==+ duoum
Leave the dcoble sumber sus
double numbers.

di a8 === 41
Apply the eign of n te cthe double
susber 41, leaviang 1t ss 42.

e === L
Frint & sigued doudle number fres »
37 bttt tve's cosmplessnt value. The
high-order 16 blte are wont aAccease~
able on the atack, Coaversios i»
pertorned sccavding te the curreat
BASE. A blank follows. Fropeunced
'-"l -
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DANS

DECINAL

d 8 === Do
Print &« signsd double numbar d right
altgned in o filald o choractars wida.

8 won ‘b
Leavae the adsclute value ud of o
double sumber.

Lo
Sat the numaric convarsion BASE for
decimal Input-output.

PEFINITIONS L

niciy

DLITERAL

Used 18 the form:

ccee PDEFVINITIONS
Set the CURNENT vocsbulsry to the
CONTREXY vocabulary. 1Ia chs exsspls,
executliug vocabulary sese cecce sade
Lt the CONTELY vocabulary and enac~
wting DEPINITIONS sade hath specify
vocsbulary cece,

¢t 8l === al =<t (ok)

e al === f¢ (had)
Converte the avcil character ¢ (welng
Sase al) te tre binary sguivalent ul,
sccompantied by & tree flag:, 1If the
coavereaion in fnvalld, lesves only
¢ false flag.

poRs>»

4 --= ¢ (axecsting)

4 === (compiling) ’
If compiling, soapile & stack doudle
susber 1nte o Litersl. Later exacut~
1om of the definition containing the
Ittereal will push 1t to the steck. If
sxscuting, the susbsr will remais on or
the stack.

¢ ~--- 42
Convert 4 to tte doubls sumber twa'se
compleanent,

orL

nl T (execute)

addr » ==~ (cospile) P01 Lo
Cceurs in o czelon-daftnition In forw;

00 ..s LOOF

PO ... sloOP

At tue time, DO beglos & seguence
wirh repericive esscetion comtrollad
by o loop liwit nl and an indes wicy
tottial value ul. 00 resoves thase
frem the stack. Upon reschiag LOOF
the indes 1o Incresented by one.
Until the nev indes wquels oFr excands
the lisic, execuilon loops back To
Jjust alfcer DO othervine the loop
paranciere Are discarded And exscut~
los continues ahend. Both sl and n?
are detacalned at tunetime and smay ba
the result of other operacions.
Vithin & loop "17 will copy the

urreant value of the index to the
ateck. Sese 1, LOOP, eLOOF, LEAVE.

Vhen cospiling vwithin the colca-
deftaitlen, DO coapiies (DO), leaves
the tollowtng address addr and n for
later errar checking.

Lo
A vord whilch delines the tun-tise
sctlion vithin & high-lavel deafining
verd., DOLS» alcers the code [lald
and firet parameter of the sav veord
Lo execute the neguence of compiled
vord sddresves follovimg DORS>. Used
in cosbinatien with <BUILDS. When the
DOES> par: sxecutes 1t bugine with
the sddress of the (Llret parasetar
of the =ev vord on the atack. This
allovs interpretation weling this
ares O its comtente. Typilcel uoes
tnclude cthe Torth sssembdlier, mulici-
disinsfonal arrays, snd cespller
generation.

addr v,L
A woer variable, the dictionary
polater, which conteine the addrens
of the next {fes sanory abave the
dicticnary., The value say bs read by

EELE sud alteced by ALLOT.

addr v,L0
A user variable contalning the sumber
of digite to iha right of the decimal
po double tnteger fapet. It may also
be weed hold cutput column logation
of & decimal point, in wser genersted
formating. The default value on
stugle mumber taput e =i,

-

Inntellstion dependent commands £O
selivct dlec deiven, by pressting
OFFSET. The costents of OFFSET i»
added to the hlock aumbar &n BLOCK
te sllow fer this melectiom. Offsss
L% supressnd for ercor tast o that
1e may sivays origloate from drive
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pEnr

aur

LLse

ENIT

Drup the susber from the stachk.

eddr ==~ 18]
Print the zontente of & mamory
locatious baginning at addr. Both
addressse and cantents are shown 1is
the ctorrant nwsaric bSass.

" PR " K o
Puplicate the velus on the stack.

adde? »2
(compiliteg) F.C2,L0
2 colon-definltiocen

addel al =es
Occurs withie
ts the fore:
1P <+« BRLSE oIr
At rus~time, ELSE executes after the
true part follevwieg IF. ELSE forces
asecution to skip over the follewing
falae pert sod resumss execution
after the ENDIF. It hes mo stachk
effect.

AC couplle-tins ELSZ emplaces BRANCH
resnrving & bramch offeer, leaves
the sddeeas addrl and ad for arror
testing: ELSE alse resoclves the
pending forvard branch from 17 by
calculating the offaer from addrl to
HERE and storiag ot addrl.

€ === Lo
Transmit ascii charscter c to the
selected output devica. is
incressnted for esch character
output.

ENPTY-BUPFERS Lo

tacLos:x

Mark all Block=buffers an sapty, not
seconsarily affecting the contante.
Updated blocks are sot written to the
divg, This te slse an feitialiszecion
procesdure bdeafore firet vas of the
dinc.

addr] ¢
wdrl sl n1 wd

The tast scanniog primitive used by
VORD. From the text eddress addrl
acd an ascil delimiting character ¢,
is decermioed the Syte affsat ta tha
firet socu~delimictar charactar mnl,
the offsst to the flrer delimicar
afcer the test ul, and the offast
to the firet charsctar sot Lfmeluded.
This procesdure will not pracess past
as encil "pull®, tresastiog 1t e a=
snconditions)l dalimiter.

r.c2,L0

This 1o 28 “ellss’ or duplicate
defipiction for UNTIL.

ERASE

gxecure

BXPRCY

L

FLARY

addr » =~~~ (cowpile) p.COLO
Occure Lo » colon-dafinition in form:

£y sos RNDIF

17 oes ELSR ... RNDIF

At ren~ties, ENDIT sevrves suly as the
destinacton of & forvard bSranch free
17 or ELSE. It marks the conclusion
of the condittonsl scructure, THEN
18 scother name for ENDIF. DReth
neames are suppoarted is (lg-FPORTH. See
slee IF and ELSE.

At compile~time, ENDIF computes the
fortvard branch offeet from addr to
KERZ and stores ¢ at eddr. = 1i»

wasd for etrer testo.

-

sdder n
Clear & reglon of semsry te tero from
addr over n addrsases.

Iine in  bWin
Executle error motificetion and re-
stort of aystem. VARNKING s flzet
essained. If 1, cthe text af llae =,
relative to screen A of driva 0 1a
printed. This line susber ssy be
postitive or negetive, 4cd beyond just
screed 4. 1 VARNING=0, u 18 just
printed as = message nember (con &iec
tastallattion). 1f WARNING ts -1,
the defimition (ABORY) 1s emecuted,
which executes the systes ABORT. The
user say tsetiously modify this
exscution by altering (ABORT).
f1g-PORTH saves the contears of IN
and BLE to assatst 1a deteraining the
location of the ercor. Fisal sctios
18 sxecutios of QUIT,

addr =~
Exscute the dafinition whose code
f1eld addrass s on the stack. The
code f1eld sddress in alep called
the cospilation address.

addr count == Lo
Teansfer characters fros the terminmal
to sddcess, vatil & "retura” or the
coent of chartscters have been reac~
eived. Oae or sors nulls are added
a4t the snd of the test.

sddr )
A user variable containing an

sddrass belov whtch FORCETting is
trapped. To forger balovw this poinc
the wear suet slter the countente of
yERCE.

-

addr quan b ==~
P11l wamory st the address with the
specifiad quantity of bytes b.

- .
A constant that lesaves the address
af the firet (lowest) bleck duffar.
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noe

roRcer

roaTu

HEREL

uLp

rOLD

FORTH INTEREST GROUP +:--+ PO.

A user variable for comtro)l of aumber
Ooutput fleld width, Presasctly ua~

uesd in fig-TORTN.

LD

fxacuted fan the fore:
FORCET ccce

Dalecen detinttion named ccce from
the dicttionary with all sntrtes
physicaily folloving 1e. 1Inm fig~
FORTH, an atror sesssge vill wecur (1
the CUNRINT ond CONTEXYT vocabelarles
afe not uurrently the sase.

L
Tha mase of the prisary vocebulary.
Execytion makes FOKTH the CONTERY
vecabulary. Usntil addicicoal weer
vocabularties wsre defined, nev seer
delfinitions become & part of FORTH.
FORTN in tmasdliote, we {t will essc~
ute during the crestion of » colon=
definttion, to select thie vocabulary
4t complile tige.

== addr ie
Leave the sddress of the sext avalls
ahle dictionsry locacttion.

Lo
Set the numeric coaversiaon base teo
sixteen (hezadecinal).
wee  addr Lo

A user variable that holds the addr~
aun of the latest charscter of text
durling nuseric output cosveretion.

L 3 - u
Used Setveen <F and #> to fusere
an secii charactar into a pictured
fumsric owtput string.
Cle it WoLD will place o
decimal petlat,

— e c,L0
Used within s DO~LOOP te copy the
160p indes te the stack. Octher

ute L fwmplescntation dependent.

addr  wee
Friet o defioicion’s oame from ite
case flald sddrenn.

f === (runstine)

=== addr n (compile) r,C2.00
Occure 1o a colon-definitios 1g form;

ir (") S oLy

LY (sp) +os ELZE (fp) o+ BNDIP
At run~time, IV eslects axscution
based o8 & boclwan flag. 10 ¢t s
true (son-zero), snecution costisues
shead thru the Crue part. 1f £ Le
false (sero), executlon ekips til}
Just after ELSE 1o execute the falne
part. After wither part, esscution
resvmes after ENDIF., ELSE xad 1w
falee part are optiosel.; 1! wisstng,
falae snacution skips to just after
ENBLY.

At complle-time 1V comptles OBRANCH
and resecrves espace for an offsec

at addr. addr and o are woead later
for resclyution of the oflfest snd

«rroyY tasctiog.

INMEDIATE

iNpEX

Marh the msoat ressantly sada defiott-
168 s0 that vhen sacovuterad ot
conpile tima, tt will be exscuted
rather thas beilng cosplled. t.e0. the
preacedence bit io 1te header 18 sat.
This mathod allows definttions to
hasdle uskevel compiling situations,
rether thau bulld them Into the
fundamental cospliler. The user say
force compilation of an imsediate
definitien by prececding it with
[COMPILE].

wee  addr Le
A uker varieble costalning the byts
offset withis the cucrrest foput Lext
buffer (termisal or disc) from which
the next text will be accepted. VORD
wses and moves the valee of 1IN,

feom to ===
Frist the firet lise of sach scrass
aver the cacge from, to. Thia 1i»
uted to viav the cosment lines of an
aras of text on disc scresas.

INTERFRETY

The cuter text l{sterpreter which
ssquectielly executes or compiles
text frowm the imput streaw (tarminsl
ot disc) depanding on STATE. If the
vord sane cannot be fouwsd after

a sasrech of CONTEXT and then CORRENT
tt 1 convarted to & mumber sccording
to the cutrent base. That slso fall-
188, AU #rvor ssssage schoing the
pame with & " 7™ will be given.

Text tnput will be takes sccordimg 10
the gouvantlon for WORD. If & decisal
point is fousd e part of & muaber,

4 double number value will be laft.
The decinel point has 8o other pur~
poss than to force this scties.

See NUMBER,
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LaTeEsY

LEave

Lra

Ly

Lisy

LIT

LITERAL

LOAD

e g Lo LooOP
Leave the escit valus of the sent

terminal hey strwck,.

cee  pddr
Leave the oeme fleld address uf the
topmost verd tos the COBRENT vocabul~

ary.

c,L0
Potce terminacion of o DO-LOOP ot ;lc
BesC epporctunity by settimg the loop
ltwit equal to the current velue of
the tndes. The Indes fteel! ressins
unchenged, and awscuclion prodecds
normally until LOOF or +L00F (a
anhcauntersd.

e

pls ==~ ifa
Conveart the parameter fleld addrass
of a dtctionary deltntetion to Lte
Lish tleld sddress.
N/

esss ‘g
A constant lesving the sddress jJust
above the higheat memory availadle
for & dlec buffer. Usuaslly chis te
the highest system memory.

B ee- Lo
Display cthe sscil test of scresm »
o8 the selected output device. 30X
contalne the scress susber durtsg sad
sfcer this process.

nK/rod

- c2,L0
Vithin o coloo~definitton, LIT ie MAX
sutemstically comptiled before sach
16 b1t ltceral nusber sncountered in
ioput tests Later exscution of LIT
caunss the contents of ths next
dictionary séddrene to ba pushed to
the stack.

B e (compiling) P,C2,00
If compiling, then compile the stack
value 5 a¢ & |6 bBit lfteral. Thie
definttion 1o imseadiate oo that it
will awscute durtng o colon defin-
f1tion. The intended use 1a:

| zam [ colcolote | LITERAL wiw
Compilation 1s suspended for the
compile time caleuletion of & valus.
Compllacion !5 reusused and LITERAL

cempiles this valus. NiNUS

o Lo

Begin intarpretation of scresp n.
Loadiog will terainate at the esd of noD

tha scress oF ot ;5. See ;9 and =-~>,

2 addr u -:- (compiliag) F,C2,L0
€cures Llm & colon-delfintrte
B0 ... LOOP sl e 5

At Tun~zime, LOOP selectively cant-
tels braschiag bdack to the correapon~
ding D0 bawed on the loop indes snd
1twtic. The leop indes 1s incremented
by one asd compared s the limit. The
brasch bachk te U0 cccurs wattl the
index squals ar ssceeds (he liwit;

St that tlme, the parsssives are
diecarded and exacution comtinues
ahaad.

At cospile-time, LOOP compiles (LOOP)
a0d weee addr to calcelate an olffast
to DO. =u 1# used ler srcer testlng.

2l nl e=- 4
A mixead sagottude aath operation
vhich leaves the double number slgaed
product ol two sigaed nuader.

4 ol o= ul
A mined mognictude math gperaror which
leaver the signed remalnder ol and
slgsed quottient nd, from & douhle
susber dividend and diviser al. The
resainder takes LCn oign from the
dividesd.

wdl w1 === u) wdd
A unsligned aized sagoitude math
eperstion vhich leaves a doudlse
quectent udd end resslinder u), from
s doubles dividend wéd! and stngle
divieor wl.

ol 8) e max Lo
Leave the greatar of twe susbacrs.

. -
Frint oo the selected cutput device
the text of line o relative to scresn
4 of drive 0. o may bs posttive or
segetive. NESSACE say d» used to
prist (acidentel tent much a# report
headurs. 1! VARNING 1s zers, the
mersage will sinmply he printed an
& nember (diec un-avatlable).

gl p) === ain Lo
Lesve the esaller of two cambars.

ol wes a2 Lo
Leave the two"s complemsnt of »
nenber.

al 8] «== pnod Lo
Leaave the resslnder af sl/nl, with
the wane aign ae anl.
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NEET

wra

NUNBER

our

THhis Ls the inner tnterprecter that
wees the interprecive polnter LF e
ehecute complled Farth definittions.
16 0% any directly svecuted But 10
tAe s2turn puinte far all cude pro-
tecduten. It eactn by fexching the
sddrass poinied by 17, atsving thie
value 1o register M. It then Jueps
te the sddrens polinted teo by the
addrens pulnted ts by ¥, VW potets te
the code (leald of o detlinttion which
coateine (he sddress of the tode
which ssecutens for chat dafinttice.
Thie usage ol lsdlrect thranded cade
48 » M )or contriSeter te the powver,
pectobility, and sstenstbtitey of
Forth. Lacatlons af (7 and ¥V are
computer specilic.

pla === ufe
Cunvert the putfamciur fleld addcens
of @ defiunition 1o Lte nase f3:eld.

adar
Convert & ctharscter string lelt ot
addr with o precacding count, ts
e signed duuble nusder, waizng the
current sumerid Sasge. If & decinael
poime 10 etncoultered In the tesc, ite
poelition will %e glves Lun DFL, Mot
o8 othat alffect sccure, If ausmerice
converstieon 1a not posnible, am errer
mensage will b glvan,

wddr '
A wser variable which may contals

e Sloch offeoer to dtos drives. The
contents of OFFILT Lo added to the
stach nwsber by BLOCK. Messager

by NESSACE sre independent of OFFSAT,
Ses RLOCK, ODRO, DRI, MEBSAGE.

el 83 == oor Lo
Leave the Hit=wine loglicel or of twe
IS b1t velues.

wdde 1
A wser verfabhle that couteins & velue
Inceamanted %y INIT, The woer say
alter and vxenine 00T to coatrel
dinplay formucing.

al w2 <ee a2l aul =l Lo
Copy the second wcachk value, placing
Lt a8 the nev tep.

Fab

rra

sy

oY

QuEsY

quir

ce=  addr | ¥
Leave the addrens of the tent sutput
buffer, which 13 o fixed offoer sbovy
SEAE.

afs Pia
Convart the weme fleld addrass of
& complled delfinttion te its para~
meter flald sddrers.

The code saquence Lo Femave & stach
value and return to NEXT, POF |e
not divectly exscwutodlse, Sut e @
Facth rasantey polnt after machine
code.

cwew gddr
A varlahle coatealining the sddress of
the dieoc buflar sost vecantly rel~
erenced. The UPDATE command marks
thie Suffer te %ea later writtes to
dlec,

This zade saguence pushes sachiae
caglaters ta the computatisns stlack
and ceaturne to NEAY. It fe mot
directiy asecutable, but 1o & Foreh
te~antry peies alter mschine code.

Thtls code seguence stores machine
feglntear anutsnte aver the topess:
computation stach velvua and returos
g WEXT. It te not ditectly evec~
wtable, but Lo a Torth re=-astry polat
after machine cude.

Ieput ehatacteore of tent (or umreil
& “retura™) frowm the cperatcres
terminal. Tear te positicaed at the
addrens conteined in TID wigh 1IN

#8L To 3INrO.

Ll
Clear the return steck, stop compil~
ation, end returs contrel to the
pperaters tarminal., ¥o sesenge
is givas.

- .
Copy the top of ths return stachk to
the computation stach,

== addr
A waer variable which may coatain
tha lecattion of an editlag curser,
or othar file related functiios.
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LB

REraar

wr

ary

§-30

sca

sddr Win [ ~=e
The fig~TONTN standare dipc tesd-
write Llinkage. addr specifins the
seutee of destinarion Sleock bulfer,
Biv 14 the sequential suaber of

the referanced black; asd f 1e »
flag for (=0 vrite and =] raad,

/% detecmines the locetion =a sane
storage, parlores Lhe read-viite ane
periores any ervar checking,

-~ 0 10
Remove the top velee from the teturs
Stach and leave It 98 the computation
stach. Sem 8 and R,

we=  mddr v
A user variable contalning the
toittel locettion of the retura stach.
Fronounced Rezero. See WP}

addr w === (romptling) r.ca
Ueed within « calon-definttion In the
form:

SEGIN ... WHILE .. REPEAT

At run=time, REPEAT focces an
wneondtitianal Sranch Bach to jeet
after the correapolnding BRCIN,

At complle~time, REPEAT compiles
BRANCE and the offeer from NERE co
addr. 5 1o wened for ecrer testing.

sl a2 &) === al ») =l Lo
Rotate the top three values on the
stach, bringing the third te the top.

A cemputer dependent procecdure teo
intttalize the returns stack poloter
from user variable 20,

n === 4
Sign extend & stingle nunber to fors
s dovdhle musber.

addr )
A wter vartable thet comtatlns the
inittal velue far the stack pelnter.
Pronoucced S-zere. Sees SP|

atér L
A wanr vartadle containing the screen
nuaber mont recently refarescce by
LIsY.

n a - d “
Stores an ancit """ sign Juet betlore
4 converted nussric ocutput strimg
1n the test setput duffor vhen » 1o
negetive. = 18 diecarded, but dowble
number 4 I salntalnad. Must be
wend betwean <f and P>,

srace

sraces

STATE

SVAr

TALK

THEN

Ti»

TocoLE

TRAVERSE

Used during vord definttien teo toggle
the “"savdge ¥1t™ 1n » ‘oll.lttoo-,.
nane fleld. THIS prevants an use
completed definition from balng fowsd
during dictionary sesrches, unttil
compiling i» compleated without arror.

A computer dapendent procesdure to
ialtialise the stach pointer fros
$0.

wee  adéx
A computar dependent procesdure to
raturn tha sddcess of the stack
position to the top of the stach,
A% Lt wan belfore 570 vas sxeceted.
‘.-.o | b J "' . - . » ml‘
type 2 2 1)

Lo

Transeit sn aacsi blapk to the sutput
device.

8 wew L
Treansmit w ascit blanks to the output
device.

wwe  addr L,v
A uner varleble coatstug the cosptll~
sCion stete. A mon~gere value
tadicates compilation. The valse
1tnell may de tuplescntacion deapend~

-——t.

B8l a) =e=s 8} ol Lo
Exchange the toz twe velues o8 the
slack.

A no~opatation vord wvhich can mark
the boundary betwaen applications.
By forgetting TASK and re-complling,
em application can ba discarded in
Lt entivwty.

..c..‘.
An allies for ENDIF,

addr o
A weer vartable contalntag the addre~
ese of the terninel faput bullfer.

addr & wna
Complemant the contents af addr by
the bit pattars 5.

addel » addrl
Nove sctose the name fleld of o
CAg-PORTN varisbhle length seme fleld.
sddr] 1o the addresn of slther the
Tength Syte or the last letter.
It a=l, the motion 10 tovard Bl men~
ory; 1f m=<l, the sotlicn is toward
low memory. The addrd rescltiog is
addrans of the other snd of the nane,
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TOP — n
Variable, holds the highest memory address available for
dictionary expansion. The user should not alter this
value as it is automatically calculated from HIED and
the number of editing screens selected.

Uo g =
Prints the number on the computation stack as an unsigned
integer.

WAILT n =
Halts processing for n units of time, 1 unit is 20ms.

EDITING PROGRAMMES
Editing commands are built into ES-FORTH as standard PORTH
definitions. Editing screens follow the standard fig layout.

Each SCR is defined as 16 lines of 64 characters. There is no
saving in memory by not using the full 64 char line but programmes are
tidier if kept to the ATARI 40 char/LINE layout. Any char's after the
64 count are ignored.

ES-FORTH does not edit memory directly but transfers the current
SCR  selected to a special set of buffers before doing any work on the
text. These buffers are transparent to the user as when any other
action by FORTH requires the use of them, any data which has been
updated is automatically transferred back to its source.

To select a screen for editing one of two commands can be used,
LIST N —

SCR n is listed to the display and selected for editing.

CLEAR n—
SCR n is erased and selected for editing.






T ——————————— e —

When FORTH is compiling from a SCR with the "LOAD" command and an
error is met, an error message is printed and loading is aborted. This
can be most unhelpful as the error message does not tell the user on
what screen and whereabouts the error occurred.

If the user types “WHERE" after one of these errors oocur the
command will print the SCR and a picture of exactly what it had
trouble compiling. Thus making error correction simpler.

The user should refer to Section 4 of the BASIC reference manual
if unsure about recorder operation.

T™wo simple commands are used to load and save programmes to tape.

CLOAD L E—
Loads text memory starting at SCR n from the
programne recorder. Tape loading continues until an
BEOF is reached or until all the available memory is full,
CSAVE ﬂlﬂz_

Saves SCR nos. n) to ny inclusive to the programme
recorder. Whole screens are saved. CSAVE will not save
part of a screen.

Both commands follow the normal ATARI cassette handling
procedure,

ES-FORTH 1/0 WORDS
cIo 108 OOM IBA IBL by — b,

FORTH's main interface to the ATARI operating system
1/0 sub-system, Using the IOCB , command, buffer
address and buffer length do a JSR to the 08 CIO vector.









SHCTION III (GLOSSARY)

The following Section deals with the special sound, controller
and graphics commands.

SOUND
PLAY CH FREQ DIST VOL TIME —
This command has the same action as the SOUND command
except that the time that the sound is to be played
can be specified. The command does not halt processing
during play time. TIME can be 1 to 256 units, 1 unit
being 20mS.
SOUND CH FREQ DIST VOL —-
Action of the sound conmand is identical to the
equivalent ATARI-BASIC command.
OINTROLLER OOMMANDE

All of the following conmands have the same action as the
equivalent command in ATARI-BASIC.

PIRIG

nm —n
Reads paddle nl, n2 is the value.

 — 0
Reads trigger button off paddle nl. n2=0 when depressed.

nl--—n
Reads trigger button of stick nl. n2=0 when depressed.

iy Wit
Reads joystick nl. Result n2 is the same as in ATARI-
BASIC. 1If 4 is added to the joystick number n; then

result ny is compatible with the PMOVE/MMOVE commands.

\I/' ’\f/'

6 - 255 -

/1\ /1\.

n.: — n!-4-7









The following set of definitions removes the tedium normally
associated with writing programmes to control the "player-missile”
capabilities of the ATARI hardware.

Each player can be up to 8 bits wide by 16 bytes deep (missiles 2
bits x 16 bytes) and “"shapes" are stored in shape tables within the
dictionary. There are 3 shape tables which are accessible by the user,
these are designated as follows.

PSHAPE - primary shape table for players. Whenever a player's
shape is moved on the screen it is from this table
that the data is taken. There are 4 shapes held in
this table, one for each player (numbered 0 to 3).
PSHAPE can be loaded directly using the PLOAD
definition or from SSHAPE using the S)P definition.

SSHAPE - secondary shape table. This table holds 8 predefined
shapes which can be transferred to any primary shape
at high speed for animation effects. SSHAPE is
loaded by the user with the SLOAD definition.

MSHAPE - missile shape table. Holds data for the 4 missiles
(numbered 0 to 3) and is loaded using the MLOAD
definition.

When enabling the PM-GRAPHICS option the definition remembers the
TV-LINE resolution that the user supplies. This valve is used in
further definitions to mask the vertical value of players' (or
missiles) positions. This is necessary in 2 line resolution to stop

players overwriting into other players' screen memory.

All parameters used with PM-GRAPHICS definitions are masked, {.e.
selecting player 4 does not cause an error, it simply masks to player
0. Similarly, selecting SSHAPE No. 8 is automatically masked to No. 0.
This enables the use of the RND command without any further masking.






S)P

Ny +os XA P —
Clears player no. P's primary shape and reloads with
data bytes n; to nx. A is the number of arguments on
the stack and can be any number up to 16, PLOAD will

update screen memory with the new shape.

n-—.
Draws player no. n on the screen at the current X,Y
co-ordinates. Shape data is taken from PSHAPE.

ﬂl“,mhﬂ—
Clears missile no. M's shape table and reloads with
data bytes n) to nx. A is the number of arguments
on the stack (up to 16). MLOAD automatically updates
screen memory with the new shape. Missiles may only
be 2 bits wide.

n—.
Draws missile no, n on the screen at the current X,Y
co-ordinates. Shape data is taken from MSHAPE.

Ny 4ss XA S —
Clears secondary shape no. S and reloads with
data bytes n; to nx. A is the number of arguments
on the stack (up to 16). SLOAD stores the data into
SSHAPE. This table holds up to B shapes (8 can be
numbered 0 to 7).

§P —
Move secondary shape S (0 to 7) to primary shape
P (0 to 3). This command does not update screen
memory. The screen will automatically be updated
during the next PMWE or PPLOT command or the user
may update immediately with the PDRAW ocommand.












MEMORY OONSERVATION

At power up ES-FORTH checks how much memory is available in the
system. 8K bytes is subtracted from this value and stored in the
variable HIED., This memory is reserved in order to allow full use of
all the standard graphics modes. The remaining memory has to be shared
between dictionary expansion space and editor text memory.

In 48K systems 28K of memory is left to the user, so it is
practical to allocate 10 editing screens and still have 18K of

dictionary memocy.

In 32K systems the user has only 12X of memory to share out. The
normal mode of operation {s to allocate 5 editing screens leaving 7K of
dictionary memory. This is enough for most applications but it is
possible to gain more system memory if the full modes 8-11 graphics are
not required.

To do this it is necessary to find ocut how much graphics memory
is required and use this value to calculate the new value for HIED.

E.g. if graphics mode 7 is the highest mode required:
HEX 7 GRAPHICS 230 @ 2- HIED ! ABORT

will calculate the correct value and store the result in HIED., when
ABORT executes the greeting message will appear and the user can carry
ocut the normal power up procedure (with an extra 4K of memory). Further
savings can be achieved by specifying lower graphics modes.

N.B, Executing ABORT clears the editor memory, so it is
necessary to save any programmes before following
the procedure.

Editor memory can also be kept smaller by writing programmes in
smaller parts and saving them to tape. Each part can then be loaded in
and compiled separately.

A further 2X of memocy can be gained if the Player-missile
graphics commands are not required. This can be achieved by typing:

All PM-GRAPHICS commands will then be erased from the dictionacy. The
system will not allow commands below MBASE to be forgotten.


















Anyone who has prograseed in FORTH should have no trouble with ES-
FORTH. The basic dictionary is compatible with fig-FORTH so all the
inforeation needed to write prograsees is available from the nusber of
books and articles available on the subject.

The following set of notes are relevant to ES-FORTH,

STACK PARAMETERS

Inspection of the glossary will show that sost comeands expect to
find nusbers on the computation stack (also known as paraseter stack),
All of these cossands when executed will resove the specified nusbers
leaving the parameters that are shown to the right of the execution
point (three dashes!.

The computation stack is capable of holding up to S2 numhers con-
secutively., There is a4 4 nusber under-run capability, if this 19 ex~
ceeded then a crash is probadle.

INTERPRETATION OF TEXT

When text is entered (from either keyboard or editing screen)
4 search of the dictionary is first sade to find a satching entry. 1§
4 match s found then the text 1s a command and the word is executed,
Unless the exescuted word detersines otherwise, FORTH will continue
interpretation with the next ites of text.

I4 no match is found then FORTH tries to convert the text into a
number. [f this {s possible then the number is pushad to the stack,
control is then passed back for interpretation of the next ites of
text. I¥ convertion is not possible then the text is rubbish and an
sppropriate error sessage is given,

After any error control is passed through *BUIT® to the keyboard.

KEYBOARD ENTRY

Cosmands typed in from the keyboard will execute immediatelywhen
the return key is pressed., Keyboard entry can execute any nuaber of
commands on the same logical line provided each command is seperated
by & space. A logical line is defined as 3 TV lines of text fup to 120
characters). It is up to the user to sake sure that the correct para-
meters are on the stack prior to exezuting each coesand.

DEFERRED ENTRY

Like BASIC, cosmands can be saved in sesory to be executed at a
later time. These commands are saved into editing screens (SCR's),.To
do this the SCR aust first be selected using a "LIST" or *CLEAR® cos-
mand. Text can be saved into any line within the selected SCR using
the "P* comsand.

Note although a logical line is 120 char's in length, only the
first 64 char's after the P comeand will be stored into the selected
line. The rest of the line is ignored.



LOADING FROM A SCREEN

FORTH can be ordered to execute a series of cossands stored in a
SCR using the "LOAD" comsand, Comsands are interpreted in exactly the
sane way as if entered fros the keybdoard.

Loading can be stopped anywhere on the SCR by including the *;S5*
command at the desired point. This returns control to the keyboard.
Loading automatically stops when the end of the SCR is set.

1¢ more than one SCR {s used for a programas then they can be
linked together using the "==)* command. Nhen this is eacountered
during loading, control {s passed to the next seguential SCR.

USING “LOAD*

The "LOAD" command can be stored into a SCR to create nested
loads, This can be useful as it gives a kind of sacro capability.
Standard sets of commands can be stored on tape or disc and re-used
in different applications, Multiple loads can be nested as deep as
the return stack of the microprocesser will allow.

CREATING NEN DICTIONARY ENTRIES

There are three sain kinds of dictionary sntry available to the
user, variables, constants and colon definitions.

Variables and constants are created as follows,

@ VARIABLE ccce
@ CONSTANT ccec

The nuaber before VARIABLE is the initial value that the variable
will be set to when created. In some versions of FORTH this value is
not speciflied, but it {s necessary to include it in ES-FORTH. The
number before CONSTANT {s the value that will be pushed to the stack
whenever the constant nase is executed.

When creating colon definitions you are not limited to | logical
line of text. Hitting return will cospile the complete 1ine and then
wait for eore text to be input, Cospilation will continue until the
“1" comsand {s met. This will tersinate the definition. During this
tise the "0K* prospt {8 suppressed.

If an error occurs during cospilation then an error sessage will
be printed and control passed back to the keyboard. This will leave
the definition unterainated and “smudged® (the definition is present
but not executable). Obviously this is a waste of mesory so the best
sction is to forget the definition. To do this first type "SMUDSE",
this will toggle the smudge bit in the definition header snabling
the entry to be found during a search. Then use the *FORGET* cosmand
to remove the entry froe the dictionary.

2



SOUND
The *SOUND"® cossand is included for cospatibility with BASIC,

The *PLAY® coesand has been added to allow sounds to be cancellied
after a period of tise. The time eleaent is user selectable and does
not stop processing during play tiee.

NB, this cossand is interrupt driven using the VBI deferred vector.
This should be taken into account when linking sachine code.

The following exasple shows the play cossand driving all 4 channels,

HEY
: NOTES
BEGIN
BEGIN 2FC CA FF < UNTIL
RND 2FC Ca &4 B 1S PLAY
FF 2FC T
PTERMINAL UNTIL
DECINAL

When “NOTES® is executed pressing any key will generated a tone froe
one of the channels selected randomly. Each tone will play for 300 a8
uniess another key selects that channel.

CONTROLLERS

All the controller cosmands available in BASIC are aiso available
in ES-FORTH. They all work the same except "STICK", this has an addit-
tonal option that allows direct cospatibility with the PM-GRAPHICS
move comsands,

USER DEFINED CHARACTERS

User defined characters are obtained very easily in ES-FORTH with
the "USER-CHAR® comsand, No calculations are necessary as the comsands
automatically decide where in semory the new sat will reside. The old
set is downloaded and the hardware switched to use the new set, 1f a
large nusber of characters are to be redefined then it would be a good
{dea to change "DEF-CHAR® to something a bit easier to type,

e.q. 1 DC DEF-CHAR

When using DEF-CHAR make sure the data bytes are entered in reverse
order (the byte on top of the stack i{s the top of the character),

The ¢ollowing exasple redefines the !, " and § char’'s,
USER-CHAR
1 2345678 1 DEF-CHAR
b4 102 40 18T 255 92 124 24 2 DEF-CHAR
2 4 255 1956 159 4 31 @ 3 DEF-CHAR

To switch to the standard set type “ATARI",
To switch back to the custos set type “CUSTON®

S



PLAYER-MISSILE GRAPHICS

The player sissile graphics comsands are designed to allow sasy
control of the sprite capabilities of the hardware.

The "PH-BRAPHICS® cosmand sets up the varisbles, hardware and
screen aemory within the dictionary. Both | and 2 line resolution are
catered for and this is automsatically taken into account whenever
plotting or soving objects arcund the screen.

All paraseters used with the cossands are sasked, So using silly
paraseters will not cause & crash (as long as there are the correct
nusber of paraseters).

I the *PHN-GRAPHICS* command is used more than once then it wiil
allocate a cospletely new area of screen semory within the dictionary,
Bo it is advisable to coepile a null definition before the command is
executed (e.9. : TASK ;) to enable the old screen memcry to be forg-
otten. When using "PLOAD", "SLOAD" or "MLOAD® the data bytes should be
entered in reverse order (the top data byte on the stack (s the top of
the shape forsed).

SPEED CONSIDERATION

The PH-GRAPHICS plot and move commands are nested in levels of
coeplexity. This ssans that the higher level comsands tend to use the
lower level cosmands. Obvicusly this seans that some commands will
operate faster than others. The following table shows the cossands in
order of level (speed of operation),

PLAYERS :- PPN , WPH , PPV , WPV , PPLOT , PMOVE
MISSILES:- PHM , MNN , PNV , MNV . NPLOT , WWOVE

Due to the extra calculations necessary (4 times as many) the
sissile commands will operate slower than the player’s.

Shapes can appear to sove faster by specifying larger offsets in
the sove cosmands however this may also give a jittery effect if the
offset is to large.

PH_EXTENSIONS

The following extensions can be added to provide collision det-
ection for the PN-BRAPHICS. All of the words are called in the fors,

PlorX) === %

Result b is a bit pattern dependent on the type of collision, Only
the lower 4 bits are used, the least significant bit refering to pla-
yer, aissile or playfield 08, bit 1 to player #1 etc,

0.9, 1f result=]l when *CHPF* (s executed then a collision has occured
between the selected aissile and playfield 1.

b



The cosmand "PRIOR® enables access to the priority register, The
user should refer to the ATARI technical notes for pricrity selection
as the sctusl values to be stored can be gquite cosplicated.

The cossand “"HITCLR® should be exscuted after detection of coll~-
isions to reset the flags.

SCRe |
@ ( PH-GRAPHICS COLLISION DETECTION )

| FORTH DEFINITIONS MEX

2 ¢ CHPF ( missile to playfield )

3 peee + Ce

4 1 CPPF ( player to playfield )

S peos + Ca

& 1 CPPL ( player to player )

7 pees + Ce

9 ¢+ CNPL ( wmisnsile to player )

19 DeRC +« Co
11 3+ HITCLR ( clears all collision flags )
12 @ DBIE C!
{13 1+ PRIOR ( stores into priority raegister )
14 28F C!

15 DECIMAL ;8

SCRe 2

0 ( PN-EXTENSIONS 02 )

| 'FORTH DEFINITONS DECINAL

2 0 VARIABLE ESHAPE 126 ALLOT

3

4 1 ELOAD 7 AND 16 & ESHAPE «
S R R 14 ERASE

) R+ R)D0 I C! LOOP
7
9

1 EXP PSHAPE SWAP 7 AND
g 16 ¢ EBMAPE +
i QVER MOB

SCR® 2 will bulld ancther secondary shape table within the dict-
tionary which can be used in exactly the sase way as “SSHAPE", The
table “"ESHAPE® will hold another B predifined shapes and can be
loaded using "ELOAD® as followms,

nl , y y nx A E ELOAD
where ni to nx are the data bytes, A {s the nuader of argumeents and

€ is the shape nusber. Any shape can be loaded to any prisary shape
using the "EXP* definition in exactly the sase way as "SOP*,






SCR o3

{ PH-GRAPWICS DEMO & 3 )

{ FORTH DEFINITIONS DECIMAL

2 1+ TABK

3¢ DEMO3I 1 2 3 4 5 5 1 PLORD
< 1 35S PCOL 1 198 70 PPLOY
5 BEGIN 4 STICK DUP 235 <
&
7
8

IF | 1 ROT PMOVE

ELSE DROP
ENDIF
S TTERNINAL UNTIL
19
{1 | GRAPHICS | PM-GRAPHICS
12 DENDI
i3 38
14
is

SCR #! when loaded shows the use of the secondary shape table to
create the efétect of a rod walking across the screen, The animation
is considerably slowed down with the "WAIT® command in order to show
each shape appearing.

SCR %2 moves all four players and missiles in different directions
4t the sane tinme.

SCR #) demonstratesthe use of the "STICK® cossand in conjunction
with the sove comsands. The player on the screen is controlled with
the joystick in port 1.

SINPLE UNCOMPILER

An uncompiler is often a useful aid when debugging applications.
The following screens provide the word,

UNCOWPILE cccc
where " cccc * is the dictionary entry to be uncomspiled.

Nhen executed the definition reports whether the word is 2
variable,constant, USER-variable or colon definition, If the word
is & variable or constant then the current value is displayed.If
the word is a colon defintion then the paraseter #ield is uncompiled

SCRO 1
B t UMCOMPILER 1)
| FORTH DEFINITIONS MEX
s BC DUP 2- 0
+ SHOW BEGIN DUP @ 2+
DUP NFA 1D, DUP “ CLIT = IF OR
2+ DUP Ce . 1~ ELSE DUP ° (LDOP)
= OVER * (+LDOP) = OR OVER ° LIT
= OR OVER ' BRANCH = OR OVER
" OBRANCH = OR IF >R 2+ DUP ?
ELSE DUP ' (.,*) =
19 IF DR DUP 2+ DUP 1+ SWAP CQ IF AND
11 DUP ROT ROT TYPE 22 ENIT SPACE +
12 1+ ELSE >R
13 THEN THEN THEN 2+ R> DUP ° (;CODE)
14 = SWAP ' ;S = DR UNTIL DROP
13 ==)

OO YA N

9



SCRe 2

® ( UNCOMPILER 2)

1 + UNCOWPILE CR (COMPILE) ' puP

2 NFA CH 40 AND OR DUP BC = IF

3 ." code * DRDP ELSE

4 GC [ -FIND C/L DROP DROP 2~ @ 3

S LITERAL = IF .* constant * 7 ELSE
& G6C U -FIND TOP DROP DROP 2- @ 3

7 LITERAL = IF .* variasble * ? ELSE
8 6C [ ~FIND BLOCK DROP DROP 2- # )
§ LITERAL = [F SHOW ELSE
18 BC [ -FIND SCR DROP DROP 2- @ )

11 LITERAL = IF .* USER-variable *
12 DROP ELSE ." can't uncoepile *

I3 DROP THEN THEN THEN THEN THEN

14 R> @ ) IF .* INMEDIATE® THEN CR }
15 DECINAL ;8

USEFUL VECTORS

Advanced users may wish to create their own sachine code defi-
nitions. These definitions must tersinate by jumping to one of the
following vectors,

NEXT =#QA846 -Address of the inner interpreter, All definitions must
pass through this vector.

PUSHEA =$2DC7 -Pushes the value in the accumulator to the cosputation
stack (high byte set to zero) then jumps to NEIT,

PUSH  =SRATF ~Pushes a nusber to the computation stack and then exec-
utes NEXT (high byte in accumulator, low byte on return

stack).

POP =$0898 -Drops one number fros the computation stack then exec-
utes NEIT,

POPTWO =$8B96 -Drops two nusbers from the cosputation stack then exec-
utes NEXIT,

PUT =$0AB1 -Replaces last number on stack then executes NEXT (high
byte in accumsulater, low byte on return stack),

The following vectors will be useful.

ISAVE =$FE ~Tesporary storage location for I register. As Y is used
as the computation stack pointer, it sust be saved
before using it for other purposes and then restored
before vectoring to NEXT,

IP =8$F7 ~Address of the interpretation pointer,

L] =$FA ~Addrass of the code field pointer.

N »$EF -Address of B byte scratch area In tero page ras.

up =$FC ~Address of user pointer,

SETUP *$RARE -Subroutine that moves 14 bit items on the computation
stack to scratch area (N). Nusber of itess to move is
in accusulater,

e









conr LIT ( PUSH FOLLOWINCG LITERAL TO STACK #)
LAREL PUSNH { PUSR ACCUM AS NI-BYTE, ML STACF AS LO-BYTE *)
LABEL PUT ( RFPLACE BOTTOM WITH ACCUNM, AND ML STACE o)
1 AREL NEXT { EXECUTE NEXT FORTil AUDRESS, HOVIFG IP )
HERE ° <CLIT> | HFRE. 2+ ( MARE SILENT WORD &)
LABLL SETUP ( MOVE # ITEMS FROM STACK TO “N° APEA OF Z-TACE %)
CODE EXECUTE ( EXECUTL A WORD BY (TS CODE FIELD #)
( ADDRESS ON THL STACK *)_

LODE BRACCH ( ADJUST IFP BY IN-LIWE 16 RIT LITERAL *)
LOnl NKRANCH ( IF BOT 1S ZEPO, ARANCH FEOM LITERAL #)
CUnf (Lone) ( INCPFMENT LOGP INDEX, LOOF UNTIL =3 LIMIT ®)_
COLE (4LLOP) ( IN"FEMENT INDFX BY STACK VALDE ¢/- ")
COoRt (ho) { HOVE TWO STACK ITEHS 7O K’ TURR STACK )
copr 3 { COPY CURRENT LOOT INPFX TO STACK *)
CADE DICIT ( CONVERT ASCI1 CHNAR-SECOND, WITH RASE-BOTTOM *)
( IF OK RETURN DIGIT-SFCOND, TRUE-POTTOM; &)

{ OTHEPWISE FALSE-ROTTOM. %)

CODY (FI1MD) ( EERE, NFA ... PFA, LEN AYTE, TRUF; ELSF FALSE %)

LUNE FNCLOSE  ( ENTER WITH ADDRESS-2, DELIM-]. RETURN WITH *)_
( AVDR-&, AND OFFSET TO FIRST ClW-), ENR WORD-2, NEXT CH-1 *)
CONE TMIT ( PRINT ASCIT VALUE ON BOTTOM OF STACE #)_
CONE KEY ( ACCEPT ONE TERMINAL CHARACTER TO THL STACK #)_
CODE TTERMINAL ( “BREAK® LEAVES 1 ON STACK; OTHERVISE 0 ¢)
CODE ©P ( EXECUTE CAR. RETURM, LINF PEED ON TEPMINAL *)_
CONE CHOVE ( VITRIN MEMORY; ENTFR W/ FROM-3, TO-2, QUAN-] *)_
CODE ue ( 16 BIT NULTIPLICAND-2, 16 BIT MULTIPLIER-1 *)_
( 37 BIT UNSICNED PRODUCT: LO WORD-2, W1 WORD-1 #)_
CO%E W/ ( 31 BIT DIVINEND-2, =), 16 BIT PIVISOR-1 &)
{ 16 BIT REMAINDER-2, 16 BIT QUATIENT-I ot
CODE AND ( LOGICAL BITWISE AND OF ROTTOM TWO ITEMS *)_
CODE OX ( LOGICAL PITVWISE “OR° OF BOTTOM TWO ITENS #)_
CODE XOF ( LOCICAL “FXCLUSIVE-OR" OF BOTIOM THO 1TENS &)
CUDE SP# { FETCH STACK FOINTER TU STACK @)
Cune sel ( LOAD Si PROM °“SO° o)
CODE &P ( LOAD RP FFPOM RO *)_
cong ;s ( RESTORE 1P RECISTER FROM RETURN STACK *)_
CODE LEAVE ( FORCE EXIT OF DO-LOOP BY SETTING LIMIT #)_
ISAVE STX, TSX, R LDA, R 24 STaA, ( TO INPEX *)_
CODE >R { MOVE FROM COMP. STACK TO RETURN STACK #)_
CODE R> ( MOVE FROM RETURN STACK TO COMP. STACK #)
CODE R ( COPY TRE BOYTOM OF RETURN STACE TO COMP. STACK ¢)_
CODE O~ ( REVERSE LOGTCAL STATE OF BOTTOM OF STACK ¢)
CoDE 0< ( LEAVE TRUL 1F NEGATIVE; OTMERWISE FALSE o)
cone + ( LEAVE THE SUM OF THE BOTTON TWO STACE ITENS *)_
CODE D+ ( ADD TVO DOUBALE INTECERS, LEAVING DOUBLE *)_
CODE HINDS ( TVOS COMTILEMENT OF BOTTOM SINGLE RUMBER &)
CODE DMINUS ( TVOS COMPLEMEKT OF BOTTOM NOUBLE NUMRER &)
CODE OVER ( DUFLICATE SECOND ITEM AS NEW BOTTOM *)_
CODE DROP ( DROP BOTTOM STACK ITEM *)_
CODE SWAP ( EXCHANGE POTTOM AND SECOND ITEMS ON STACK *)_
coDE pur { DUPLICATE BOTTOM ITEM ON STACK &)
CODE #1 ( ADD SECOND TO MENORY 16 BITS ADDRESSED BY BOTTOM &) _
CODE TOGGLE ( BYTE AT ADDRESS-2, BIT PATTERR-1 ... %)_
cooe ¢ ( RTTLACE STACE ADDRESS WITH 16 BIT *)_
BOT X) LDA, TFHA, ( CONTEKTS OF THAT ADDFESS )
cooe ce ( REPLACE STACK ADDRESS WITH POINTED 8 BIT BYTE ¢)_
cope | ( STORE SECOND AT 16 BITS ADDRESSED BY BOTTOM #)_
FORTH INTFREST GROUP MAY 1, 1979
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cobE
£

Ci

( STORE SECORD AT BYTE ADDRESSED BY BOTTOM
( CREATE NEV COLON-DEFINITION UNTIL “;°

o ( TERMINATE COLON-DEFINITION
1 CORSTANT ( WORD WMICH LATER CREATES CONSTANTS
: VARIABLE ( WORD WHICH LATER CREATES VARIABLES
1 NSER ( CREATE USER VARIABLE

70 CONSTANY BL
40 CORSTANT C/L

CR ( ASTI1 BLANK
( TEXT CHARACTERS PER LINE

IBED CONSTANT FIRST ( PIRST BYTE RESERVED FOR BUFFERS
4000 CONSTANT LINMIT ( JUST BEYOND TOF OF RAM
80 CONSTARY B/Bur ( BYTES PER DISC BUFFER

] CONSTANT B/SCR ( BLOCKS PER SCREEW = 1024 B/BUY /

; 4ORICIN LITERAL + ; ( LEAVES ADDRESS RELATIVE TO ORICIR
HEX ( O TRRU 5 RESERVED, RETERENCED TO $00A0
( 06 DSER 50 ) ( TOP OF EMPTY COMPUTATION STACK
( 08 USER RO ) ( TOP OF EMPTY RETURN STACK
OA USEZE TIB ( TERNINAL INPUT BUFFER
0C USER WIDTH ( MAXINUM MNAME FIELD WIDTH
OF USER VNARNING ( CONTROL WARNING MODES
10 USER FENCE cr ( BARRIER FOR FORGETTING
12 uUser bpor ( DICTIONARY POINTER
14 USER YVOC-LINK { TO KREVEST VOCABULARY
16 USER  BLK ( INTERPRETATION BLOCK
18 UsER IW ( OFFSET INTO SOURCE TEXT
IA USER oOUT ( DISPLAY CURSOR POSITION
IC UsER scCr ( EDITING SCREEN
IE USER OFFSET ( POSSIBLY TO OTRER DRIVES
20 USER CORTEXT ( VOCABULARY FIRST SEARCHED
22 USER CURRENT ( SEARCHED SECORD, COMPILED INKTO
24  USER STATE ( COMPILATION STATE
26 USER BASE cx ( YOR NUMERIC INPUT-OUTPUT
28 uszx DorL ( DECIMAL POINT LOCATION
2A USER rLD ( OUTPUT FIELD VWIDTRH
2C  UsSEm  CSsr ( CRECE STACK POSITION
e vser wt ( EDITING CURSOR POSITION
30 usEr  WLD ( POINTS TO LAST CRARACTER RELD 1IN PAD
' 1 + 3 ( INCREMENT STACE NUMRER BY OKE
I+ g e ( INCREMENT STACK NUMBER BY TWO
REne or ¢ ( FETCR WEXT FREE ADDRESS 1IN DICT.
ALLOT DP 4! ; ( MOVE DICT. POINTER AHWEAD

FORTH INTEREST CROOP

, HEREZ | 2 ALLOT § CR ( ENTER STACK KUMBER TO DICT.
€. BERE € ‘1  ALLOT ( EMTER STACK BYTE TO DICT.
- MHINDUS + ( LEAVE DIPF. SEC - BOTTOM
R o O ( LEAYE BOOLEAN OF EQUALITY
€ *=.9¢"} ( LEAVE BOOLEAR OF SEC < BOT
> SWAP < 3 ( LEAVE BOOLEAN OF SEC > BOT
BOT >R SVAP R> SWAP ( ROTATE THIRD TO BOTTOM

SPACE 8L JRMER 8. s CR ( PRINT BLANE ON TERMINAL
-puP pur IF DUP ENDIF ( DUPLICATE NON-ZERO
TRAVERSE { NOVE ACROSS WAME FI1ELD

( ADDRESS-2, DIRECTION-1, I.E, =)=k TO L, #l-L TO R
LATEST CURREZRT ¢ €& ; ( MFA OF LATEST VORD
LYA &v57 7} ( CONVERT A WORDS PFA TO LFA
cra BT R T - | ( CONVERT A WORDS PFA TO CFA
nrA $ =~ =1 TRAVEASE ; ( CONVERT A WORDS PFA TO NFA
rra ] TRAVERSE S 4 ; ( CONVERY A WORDS NFA TO FPFA
1csy sPe CSP 1 ( SAVE STACK POSITION IN “CSP°
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TERROR { RPOOLEAN-2, ERROR TYPE-1, WARN FOR TRUE

H
t 1CONP STATE @ 0= 11 YERROR ; ( ERROR 1IF WOT COMPILING
t YEXEC STATE €@ 12 1TERROR ( TRROR IF NOT EXECUTINCG
:+ TPAIRS =~ 13 YEYROR ; ( VERIFY STACK VALUES ARE PAIRED
t ICSP SP@ CSP @ - 14 TERROR  ; ( VERIFY STACK POSITIOR
: TLOADINC ( VERITY LOADING FROM DI1SC
: COMPILE { COMPILE TRE EXECUTION ANDRESS FOLLOWING
L | 0 STATE | ; IMMEDIATE ( STOP COMPILATION
t ) C0 STATE | ; { ENTER COMPILATION STATE
t SwobCe LATESY 20 TYoGCLE ; ( ALTER LATEST WORD NANME
1 NEX 10 BASE | ( MAKE HEX THE IN-OUT BASE
: DECINMAL OA BASE | ( MAKE DECIMAL THE IN-OUT BASE
: (;cooe) { VRITE CODE FIELD POINTING TO CALLINC ADDRESS
t jcobe ( TERMINATE A NEV DEFININC WORD
: <BUILDS 0 CONSTANT ; ( CREATE HEADER FOR “DOES>" WORD
: DOES> ( REVRITE PFA WITH CALLINC RI-LEVEL ADDRESS
( REVRITE CFA WITR “DOES>" CODE
t COUNT DUP 14 SWAP C# ; ( LEAVE TEXT ADDR. CHAR. COUNT
: TYPE { TYPE STRINGC FROM ADDRESS-2, CHAR.COUNT-I
: =TRAILING { ADJUST CRAR, COUNT TO DROP TRAILINGC BLANKS
g ™) ( TYPE IW-LINE STRINGC, ADJUSTING RETURN
: S 22 5TATE @ ( COMPILE OR PRINT QUOTED STRINC
t EXFECT ( TERMINAL INPUT MENORY-2, CHAR LINIT-]
: X LE @ ( END-OF~TEXT IS NULL
t FILL { FILL MEMORY BECIN-3, QUAR-2, BYTE-]
t ERASE ( PILL MEMORY WITH ZEROS BECIN-2, QUAN-I
: BLANES { FILL VITH BLANKS BECIN-2, QUAN-I
t ROLD ( WOLD CWARACTER IR FAD
: PAD HERE 44 + ( PAD 15 68 BYTES APOVE RERE
( DOVNVARD WAS NUMERIC OUTPUTS; UPVARD MAY HOLD TEXT
: VWORD ( ENTER VITR DELIMITER, MOVE STRING TO “RERE"
1 (NUMBER) ( CONVERT DOUBLE NUMBER, LEAVINC UNCONY. ADDR.
: NUMBER ( ENTER ¥/ STRINGC ADDR. LEAVE DOUBLE WUMBER
: =FIND ( RETURN PFA-3, LEN BYTE-2, TRUE-1; ELSE FALSE
t (ABORT) GAP ( ABORYT ) ; ( USER ALTERABLE ERROR ABRORT
: ERROR ( VARNING: ~1=ABORY, O-NO DISC, 1~DISC
VARNING @ 0Oc¢ ( PRINT TEXT LINE REL TO Scm f4
: 1ID. ( PRINT NAME FIELD FROM ITS HEADER ADDRESS
t CREATE ( A SHMUDGCED CODE MEADER TO FPARAM FIELD
( VARNING IF DUPLICATING A CURRENRT WANE
t |CONPILE) ( YORCE COMPILATION OF AN IMMEDIATE VORD
t LITERAL ( 17 COMPILINC, CREATE LITERAL
t PLITERAL ( 17 COMPILING, CREATE DOUBLE LITERAL
t ISTACK ( QUESTION UPON OVER OR UNDERFLOVW OF STACK
t INTERPREY ( INTERPREY OR CONPILE SOURCE TEXT INPUT WORDS
1 IMMEDIATE ( TOGCLE PREC. B1T OF LATEST CURRENT VORD
t VOCABULARY ( CREATE VOCAB WITH “V-HEAD® AT VOC INTERSECT.
VOCABULARY FORTN INMEDIATE ( THEZ TRUSX VOCABULARY
: DEFINITIONS ( SET THE CONTEXY ALSO AS CURRERT VOCAR
t ( { SKIP INPUT TEXT UNTIL RICART PARENTHESTS
: QuIT ( RESTARY, INTERPREY FROM TERMINAL
t ABORT ( VARM RESTART, INCLUDINGC RECISTERS
cobe coLb ( COLD STARY, INITIALIZING USER AREA
CODE $->D { EXTEND SINCLE INTECER TO DOUBLE
% o 0c 1F MINUS ENDIF ; ( APPLY SIGN YO NUMBER BENEATH
1 De- ( APPLY SICN TO DOUBLE NUMBER BENEATH
1 ARS puUr - $ ( LEAVE ABSOLUTE VALUE

.)
"
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6 40
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1 DABS pUP Dé- 3 ( DOUBLE INTECER ABSOLUTE VALUE *)_ 10 56
: MIN ( LEAVEZ SMALLER OF TWO NUMBERS *) 12 56
+ MAX { LEAVE LARGET OF TWO NUMBERS *) 14 56
: M ( LEAVE SICNED DOUBLE PRODUCT OF TWO SINGLE NUMBERS *)_ 1 57
: N/ ( FROM S1CNED DOUBLE-3-2, SIGNED DIVISOR-1 &) 3 37
( LEAVE SICNED REMAINDER-2, SIGNED QUOTIENT-1 *) 4 57
3 @ ys DpROP ( SIGRED PRODUCT *)_ 7 37
1 /MOD >R 8$->D R> M/ ( LEAVE REM-2, QUOT-1 ®) & 37
W /MOD  SWAP DROP { LEAVE QUOTIENT *)_ § &7
: mon /MOD DROP cR { LEAVE REMAINDER *)_ 10 37
s+ ®/nOD { TAKL FATION OF THREFR NUMRERS, LEAVINCG *) 11 57
SR N* > n/ ( REM=-2, QUOTIENT-1 *) 12 57
: */HOD SWAPF DROP { LEAVE RATIO OF THREE NUMBS *) 1) %7
: M/MOD ( POUBLE, SINCLE DIVISOR ... REMAINDER, DOUBLE *) 14 37
FIRST VARIABLE USE ( MEXT BUFFER TO USE, STALEST ¢)_ | $8
FIRST VARIABLE PREV ( HOST RECENTLY REFERENCED BUFFER *)_ 2 58
: 4BUY ( ADVANCE ADDRESS-] TO NEXT BUFFPER. RETURNS FALSE *) 4 58
84 ( 1.E. B/BUFSL ) 4 DUP LINIT = { IF AT PREV #) S S8
1t UPDATE ( MARK THE BUFFER POINTED TO BY PREV AS ALTERED *) 8 58
1 ENMPTY-BUFFERS ( CLEAR BLOCK BUFFERS; DON'T WRITE TO DISC ) 11 S8
: DRO 0O OFFSET 1 ; ( SELECT DRIVE 70 #)_ 14 58
: DRI 0On0 OFFSEY | -3 ( SELECT DRIVE 1 #) 15 58
: BUFFER ( CONVERT BLOCK! TO STORAGE ADDRLSS *) 1 359
: BLOCK ( CONVERT BLOCK NUMBER TO 1TS BUFFER ADDRESS ¢) | 60
t (LINE) { LINES, SCRI, ... BUFFTER ADDRESS, 64 COUNT *)_ 7 6!
: <LINE ( LinNef, SCRI, ... PRIRTED *¢)_ 6 61
1 MESSAGE ( PRINT LIKE RELATIVE TO SCREEN #4 OF DRIVE O *)_ 9 &I
: LOAD ( INTERPRET SCREENS FRON DISC *)_ 2 62
§ ==> ( CONTINUZ INTERPRETATION ON NFEXT SCREEN *)_ & 62
£900 COMSTANT DATA ( CONTEOLLER PORT #)_ | 65
6501 CONSTANT STATUS { CONTROLLER PORT *)_ 2 &3
: I¥L ( CONVERY DECIMAL DIGIT FOR DISC CONTROLLER *)_ 5 65
CODE D/CRAR ( TEST CHAR-1. EXIT TEST B0OL-2, NEW CHAR-1 *)_ 1 66
t 1D1SC ( UPON NAK SHOW ERR MSC, QUIT. ABSORES TILL *)_ 7 66
! DJ/CHAR >R 0= ( EOT, EXCEPT FOR SOM *)_ 8 66
CODE BLOCK-VRITE ( SEND TO DISC FROM ADDRESS-2, COUNT-1 *)_ 1 &7
2 / LDA, SETUP JSK, ( WITH EOT AT END *)_ 2 67
CODE BLOCK-READ ( BUF.ADDR-1. EXIT AT 128 CHAR OR CORTROL *)_ 2 68
(C =1 TO READ, O TO WRITE *)_ 3 69
: R/ ( READ/VRITE DISC BLOCK *)_ 4 69
. ( PUFFER ADDRESS-3, BLOCK #-2, I=READ O-WRITE *)_ 5 69
g ( FIND KEXT VWORDS PPA; COMPILE IT, IF COMPILING *)_ 2 72
: FORCET ( FOLLOWING WORD FROM CURRENT VOCABULARY ¢)_ 6 72
: \ ( SKIP INTERPRETATION OF THE REMAINDER OF LIRE #) 11 72
1 BACK RERE - , ( RESOLVE BACKWARD BRANCR *)_ 1 73
t .2 ( DOUSLEZ INTEGER OUTPUT, RIGHT ALICNED IN FIELD %) 1 76
: D. 0 D.R SPACE ( DOUBLE INTEGER OUTPUT *)_ 35 76
t .2 >R $->D R> D.R { ALIGRED SINGLE INTEGER *)_ 7 76
A $->0 D. 3 ( SINGLE INTEGER OUTPUT &)_ 9§ 76
1 1 e . 3 ( PRINT CONTENTS OF MEMORY ¢)_ 11 76
t LISY ( LIST SCREEW BY NUNBER ON STACK *)_ 2 77
t IKDEX ( PRINT FIRST LINE OF EACR SCREEN FROM-2, TO-1 &) 7 77
t TRIAD ( PRINT 3 SCREZNS ON PAGE, CONTAINING # ON STACK *)_ 12 77
I YLIST ( L1ST CONTEXT VOCABULARY #)_ 2 ¢
CREATE nON ( CALL MOWITOR, SAVING RE-ENTRY TO FORTH ¢)_ ) 79 ok



FORTH MODEL IMPLEMENTATION

This model is presented for the serious student as
both an example of & large FORTH program and as a cosplete
nucleus of FORTH, That is, 41t is sufficient to run and
to continue to compile itself,

When compiled, the model requires about 2800 bytes of
memory. An expanded version with formatted output and
compiling aids would require sbout LOOO bytes, A '"full'
1mchucntation usually requires 6000 to 7500 bytes
(including editor, asscmbler, and disk interface),

The following information consists of word definitions
you will find i{n the CODE definitions, These are dependent
ozotho micro-computer used, these being for the MOS Technology
2602,

Note that the notation in the CODE definitions ia
'reverse Folish' as is all of FORTH., This means that the
ofer'nd comes before the operator, Each equivalent of a
‘line' of asseably code has a symbolic o:crand, then
any address mode modifier, and finally the op-code mnemonic,
(Note that worde that generate actual machine code end in
s '," ; 4d.e. LDA, ). Therefor:

BOT 1+ LDA, in FORTH would be:
LDA 1,X in usuval asseazbler,
And also:
POINTER )Y STA, in FORTH would be:
STA (POINTER),Y in usual assembler,
It takes s bit of getting used to, but reverse Polish

asgcesbler sllows full use of FORTH in evaluation of
expressions and the easy generation of the equivalent of macros.

GLOSSARY OF FORTH MODEL

1P address of the Interpretive Pointer in zero-page,
- address of the code field pointer in zero-page,
N address of an 8 byte scratch area in zero-page,

XSAVE  address of s tesmporary register for X in zero-page,

ur addrens of the User Pointer in zerc-page.



GLOSSARY OF FOKTH MODEL, cont,

WA specify accumulator address mode,

'} epecify imoediaste zode for machine byte literals,

»X T specify memory indexed address mode.

X) )Y sepecify indirect Remory reference by a zero-page register,

BOT address of low byle of a 16-bit stack item with

X address mode, X
' . register locates computation
stack in zero-page, relstive to address gOOOO.

BOT 1¢ address of thehigh byte of the bott R
with X mode preeset, om stack item,

SEC and SEC '+ address the gecond steck item as for BOT.

TSX, move the return steck pointer (which is loceted in
the CFU machine steck in page-one) to X register,

R address of low byte of return stack with ,X mode preset,

Rn+ addrers of the n-th byte of the return stack with X
mode preset, Note that the low byte is at low
memory, 60 1+ geteg the high byte, and 3 + gets
the high dbyte of the second item of return stack,

PUT sddress of rouline to replace the present computation
stack high byte from accumulator, and put from
the machine stack one byte which replaces the
present low stack byte; continue on to NEXT,

PUSR address of routine to repeat PUT but creating a new
bottom item on the computation stack,

FUSHOA PUTOA address of routine to place the sccumulator
at the low stack byte, with the high byte zero.
PUTOA over-writes, vhilo PUSHOA creates new item,

POP POPTWO sddress of routine to remove one or two 16-bit
items from computation stack.

BINARY address of routine to poc one item and PUT the accusulator
(high) and ML steck (low) over what was serond,

SETUP eddress of a routine to move 16-bit items to zero-page.
Itea quantity ie in accumulator,

NEXT address of the inner-interpreter, to which all
code routines pust return. NEXT fetchea
indirectly referred to IP the next compiled
FORTH word address. It then jumps indirectly
to pointed machine code,
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( COLD AND WARN ENTRY, USER PARAMETERS WFR-79APR2Y )
ASSEMBLER OBJECT MFN HEX

NOP, HERE JNP, ( VORD ALICNED VECTOR TO COLD )
wor, NERE JIuP, ( WOPD ALICNED VECTOR TD WARNM )
0000 , 0001 , ( CPU, AND REVISION PARAMETERS )

0000 . { TOPHOST VORD IN FORTH VOCABDULARY )
r < ( BACKSFACE CHMARACTER )

IBAD 8 ( INITIAL USER AREA )

009E & ( INITIAL TOP OF STACK )

DIFF . ( INITIAL TOP OF RETURN STIACK )

0100 2 ( TERMINAL INPUT BUFFER )

ool " ( INITIAL MAME FIELD WIDTH )

0001 : ( INITIAL VARNING = | )

0200 - ( INITIAL TENCE )

0000 , ( COLD START VALUE FOR DP )

0000 f ( COLD START VALUE FOR VOC-LINK ) ==>

/I 1)

( START OF NUCLFEUS, LIT, PUSH, PUT, NEXT WFR-7BDEC2S )
cong LIY { PUSR FOLLOVWINC LITERAL TO STACK ®)
IP )Y LDA, PHA, 1IF INC, O= IF, 1IP 14 INC, THEN,

IP )Y LODA, IP INC, ©O= IF, 1IP 14 INC, THERW,

LABEL PUSH { PUSH ACCUM AS MI-BYTE, ML STACK AS LO-BYTEZ #)

PEX, DEX,
LANEL pUT ( REPLACE BOTTOM VITH ACCUM. AND ML STACK ¢)
BOT 14 STA, PLA, BOT STA,
LABFL NEXT ( EXECUTE NEXT FORTR ADDRESS, NOVING 1P *)
1 7 LDY, IP )Y LDA, W 1+ STA, ( FETCH CODE ADDRESS )
DEY, IP )Y LDA, W STA,
CLC, IP LDA, 2 # ADC, 1P STA, ( MOVE IP AREAD )
€S IF, 1IP 1+ INC, THEN,
W1l - Jnp, ( JUMP INDIR. VIA W THRU CODE FIELD TO CODE )
-—
f 14
( sernp WrR-75022% )

BERE 2+ ( MAKE SILENT VORD #)
IP )Y LDA, PHA, TYA, ‘T LIT OB 4 O= WOT END,

LABEL SETUP ( MOVE / ITEMS FRON STACK TO "N° ARZA OF Z-PACE #)
«A ASL, N | - STA,
BECIN, B30T LDA, N ,Y STA, INX, INTY,
N1 -cCrY, O-END, O # LDTY, ATS,

copr zxzcure ( EXECUTE A WORD BY ITS CODE FIELD #)
( ADDRESS ON TRE STACK *)

BOT LDA, W STA, B80T 14 LDA, W 14 STA,
INX, INX, W 1 - JNr,

-
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( BRANCH, OUBRRANCH W/16-BIT OFFSET WFR-79APROI )
CODE BPANCH ( ADJUST 1P BY IN-LINE 16 BIT LITERAL *)
cuc, 1P )Y LDA, 1P ADC, FHA,

INY, IF )Y LDA, IF 1¢ ADC, 1P 14 STA,
PLA, 1P STA, REXT 2+ JnP,

CODE OBRANCH ( 17 BOT 1S ZPRO, BRANCE FRON LITERAL *)
INX, INX, FE X LDA, FF X ORA,
“ BRANCH 0= KROT END, ( USEZ “BRANCH® FOR PALSE )
LABEL BUNMP: ( TRUE JUST MOVES IP 2 BYTES *)
cLC, 1P LDPA, 2 F ADC, 1P STA,
CS IF, 1P 14 INC, THEN, REIT JHF,

-ed

f 16
( LOOP CONTROL VIR-79MAR20 )
CODL (LOOP) { INCREMENT LOOP INDEX, LOOF UNTIL => LIMIT #)
XSAVE STX, TSX, R INC, O= IF, R I+ INC, THEN,
LABEL L1: CLC, R 2+ LDA, R SBC, R 3 4 LDA, R I+ SBC,
LABEL L2: XSAVE LDX, ( LINIT-INDEX=) )
.A ASL, “ BRANCH CS END, ( BRANCH UNTIL D7 SICN=] )
PLA, PLA, PLA, PLA, BUMP: JNP, ( ZLSE EXIT LOOP )

CODE (+LOOP) ( INCREMENT INDEX BY STACK VALUZ +/- *)
INX, INX, XSAVE STX, ( ror INCREMENRT )
FF X LDA, FMA, PHEA, FE X LDA, TSX, INX, INX,
CLC, R ADC, R STA, FPLA, R 1 4 ADC, R | + STA,
PLA, Ll: 0Oc< END, ( AS FOR TOSITIVE INCREMENT )
ctC, ‘8 LDA, X 24 SBC, { INDEX-LINIT-] )
R 1+ LDA, R 3 ¢ SBC, L2: JInpP,

17
( (bo- WIR-79XARIO0 )
CODE (DO) ( MOVE TWO STACK ITEMS TO RETURN STACK *)

SZC 1+ LDA, PHA, SEC LDA, PHRA,
BOT 1+ LDA, PHA, B80T LDA, PHA,

LABEL FOPTVO INX, IKX,
LABEL PrOP IRX, INX, NEXT JMP,
copeE 1 ( COPY CURRENT LOOP INDEX TO STACK *)

( THIS VILL LATER BZ POINTED TO "R° )

-
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sch 18

0 ( ploiy WFR-781202 )
| CODE DICIT ( CONVERT ASCIT CHAR-SECOND, WITH BASEZ-BOTTION #)
? ( I7 O RETURN DICIT-SECOND, TRUE-BOTTOM; )
) ( OTHERWISE FALSE-BOTTOM. *)
4 SEC, SEC LDA, 30 # s3c,

S 0< WOT IF, OA 0 CHMP, ( ADJUST POR ASCII LETTER )

& 0¢< NOT IFY, SEC, 07 # S8C, OA # cwP,

7 0< NOT 17,

8 SWAP ( AT COMPILE TINE ) TREN, BOT CHP, ( TO BASE )

] Oc 1P, SEC STA, 1 f vLDaA,

10 PHA, TYA, PUT JNP,

1 ( STORE RESULT SZCOND AND RETURN TRUZ )
12 THEN, THEN, THEN, ( COSVERSION FAILED )

1) TYA, PHA, INX, INX, TPUT JMP, ( LEAVE BOOLEAN FALSE )
14

15 -=>

sCh 4 19
0 FIND POR VARIABLE LENGTH NAMES WFR-79022% )
| CODE (FIND) ( WERE, NFA ... PFA, LEN AYTE, TRUE; ELSE FALSEZ *)
2 2 7 LDA, SEZTUP JSR, ZXSAVE STX,

) BeCIN, O f LDY, W )Y LDA, K 2+ )Y tor, 3r f AND, O-

4 I7, ( COOD ) BECIN, INY, ¥ )Y LDA, N 24 )Y EZOR, .A ASL, O
5 17, ( STILL COOD ) SWAP CS$S ( LOOP TILL D) SET )

3 END, XSAVE LDX, DEX, DEX, DEX, DEX, CLC,

! TYA, 5 # ADC, W ADC, SEC STA, O f LDY,

. TYA, N 1+ ADC, SEC 1+ STA, BOT 1+ STY,

9 N )Y LDA, DOT STA, | # LDA, PRA, PUSH JNP, ( FALSE )
10 THEN, CS NOT ( AT LAST CHARY ) IP, SWAP THEN,

1 BEGIN, INY, N )Y LDA, O< END, ( TO LAST CHAR )

12 THEN, INY, ( TO LINK ) N )Y LDA, TAX, INY,

13 W )Y LDA, N 14 STA, N STX, N ORA, ( O LINE ? )

14 0= END, ( LOOP FOR ANOTHER NAME )

15 XSAVE LDX, O # LDA, PBA, PUSH JMP, ( FPALSZ ) =--=>

sca # 20
0 ENCLOSE ¥FR-7B0%26 )
| CODE ENCLOSEZ  ( ENTER VITH ADDRESS-2, DELIM-l. RETURN WITH #)
2 ( ADDR-4&, ARD OFFSET TO FIRST CH-), END WORD-2, NEXT CR-1 %)
3 21 LDA, SETUP JSR, TXA, SEC, B8 # SBC, TAIX,

4 SEC ]+ STY, BOT l¢ STY, ( CLEAR RI B»YTES ) DEY,

5 BECIN, INY, N 24 )Y LDA, ( FETCH CHAR )

3 ¥ CHP, O« NOT END, ( STEP OVER LEADINC DELIMITERS )
7 BOY 4 4+ STY, ( SAVE OFFSET TO FIRST CRAR )

& BECIN, N 24 )Y LDA, O«

9 17, ( WULL ) SBRC STY, ( IN BW ) BOT STY, ( INK RC )
10 TYA, BOT & + CHP, O-

1 IP, ( Y=FC ) SEC INC, ( BUNP EW ) THEN, NEXT JNP,
12 THEN, SEC STY, ( IN EV ) INY, K CHP, ( DELIN T )
13 0= END, ( 15 DELIN ) BOT STY, ( IN WC ) NEXT JNFP,
4

15 «=>

FORTE INTEREST CROUP MAY 1, 1979



scn ¢ 2)
0 ( TERMINAL VECTORS SFR-79NARYOD )
1 { THNESE VORDS ARE CREATFD WITH ND EXFCUTION CODE, YET. )
2 ( THEIR COPE FIELDS NILL BE FILLED WITH THE ADDRESS OF THEIR )
3 ( INSTALLATION SPECIFIC CODE. )
'y
: CODE EMIT ( PRINT ASCII VALUE ON BOTTOM OF STACK »)
7 CODE RLEY { ACCEFPT ONE TERMIRAL CHARACTER TO THE STACE &)
L
'; CODE ITERMINAL { "BREAK" LEAVES | ON STACEKE; OTHERVISE 0 »)
11 CODE Cr { EXECUYE CAR. RETURN, LINE FEED OR TERMINAL »)
12
1} «<>
14
15
Scr 1 22
0 ( cwove, WFR=J9MA20 )
| CODE CHOVE  ( WITHIN MEMORY; ENTER ¥/ FROM-3, TO-2, QUAN-1 #)
2 )3 # LDA, SETUPF JSE, ({ MOVE 3 ITEMS TO "R AREA )
3 BEGIN, BEGIN, K CPY, O« ( DECREMENT RBYTE COQUNTER AT 'N° )
4 IF, N 1+ DEC, 0c< ( EXIT WHEN DONE )
b IF, NEXT JMF, THEW, THENWN,
6 N4 4 )Y LDA, K 2+ )Y STA, 1INY, O=
7 END, ( LOOP TILL Y WRAPS, 22 CYCLES/BYTE )
B K S+ INc, % 3 ¢ INC, ( BUMP HI BYTES OF POINTERS )
9 JHP, ( BACK TO FIRST "REGIN" )
10
11 ==>
12
13
14
15
Lim S 5
0 ( U*, UNSIGNED MULTIPLY FOR 16 BITS RS-WFR-BOAUCIS )
1 CODE uU* ( 16 BIT MULTIPLICAND-2, 16 BIT MULTIPLIER-] *)
2 ( 32 BIT UNSIGNED PRODUCT: LO WORD-2, Nl VORD-1 *)
3 SEC LDA, W STA, SEC STY,
& SEC 14 LDA, WM 14 STA, SEC 1+ STY, ( wultiplicand to n)
5 10 ¢ DY,
3 BECIN, BOT 24 ASL, BOT 3 + ROL, BOT ROL, BOT 1+ ROL,
7 ({ double product vhile saspling DIl of multiplier )
8 CS I1F, ( aet ) CLC,
s ( add wultiplicand to partisl product 37 bite )
10 * LDA, BOT 2 4 ADC, BOT 2 4 STA,
11 N 1+ LDA, B80T 3 4 ADC, BOT J 4 STA,
12 €S 1F, BOT INC, O« IF, BOT 14 INC, DNDIF, ENDIF,
13 ENDIF, DEY, O« ( corrected lor carry bdug )
14 UNTIL, NEXT JWP, Cs
15 —>

FORTH INTEREST Cnour Aug 23, 1980






scr 1 27
0 ( RETURN STACK VORDS NFR-TO9MAR2Y )
)} CODE LEAVE ( FORCE EXIT OF PO-LOOF BY SETTINC LINIT *)
2 XSAVE STX, TSX, R-LDA, B 24 °STA, { TO INDEX *)
3 R 14 LPA, R 3 4 STA, XSAVE LDX, KEXTY JmrP,
&
$ CODE >r ( MOYE FROM COMP. STACE TO RETURN STACK )
1) BOT 14 LDA, PFPHNA, BOT LDA, FHa, INX, INK, NEXT JMP,
7
8 CODE M> ( MOVE FROM RETURN STACK TO COMP. STACK =)
9 DEX, DEX, PLA, BOT STA, PLA, BOT 14 STA, NEXT JINP,
10
11 CODE ( COFY THE BOTTOM OF RETURN STACK TO COMP. STACK *)
12 XSAVE STX, TSX, R LDA, FPHA, R 1+ LDA,
1) XSAVE LDX, PUSH JNP,
14 ° R -2 BYTE.IN 1 1
1S ~=>
SCR / 28
0D ( TESTS AND LOCICALS VUFR-JSMARLS )
|
2 CODE Q- ( REVERSE LOGICAL STATE OF BOTTOM OF STACK )
b BOT LDA, BOT 14 ORA, BOT i+ STY,
4 O= 1IF, 1INY, TNHNEN, BOT STY, NEXT JMP,
5
6 CODE Oc< ( LEAVE TRUE 1P WECATIVE; OTRERWISE FALSE *)
7 BOT I+ ASL, TYA, .A ROL, BOT I+ STY, BOT STA, KEXT JnpP,
]
9
10 ~=>
11
12
13
14
15
scr ¢ 29
0 C MATH WFR=-79HARIY )
1 CODE + ( LEAVE THE SUM OF THE BOTTOM TVO STACK ITEMS *)
2 CLC, BOT LDA, SEC ADC, SEC STA, BOT I+ LDA, SEC |+ ADC,
3 SEC 14 STA, INX, IRX, NEXT JMP,
4 CODE D+ ( ADD TWO DOUBLE INTECERS, LEAVINC DOUBLE *)
S CLC, BOT 2 +# LDA, BOT 6 + ADC, BOT 6 ¢ STA,
é BOT J 4 LDA, BOT 7 ¢ ADC, BOT 7 ¢ STA,
7 BOT LDA, BOT A + ADC, BOT & 4 STA,
8 BOT 1 4 LDA, BOT 5 + ADC, BOT 5 4 STA, POPTNO JNP,
9 CODE MINUS ( TVOS COMFLEMENRT OF BOTTOM SINCLE NUMBER *)
10 SEC, TYA, BOT SBC, BOT STA,
11 TYA, DBOT I+ SBC, BOT 1+ STA, WNEXT JwuP,
12 CODE DMINUS { TVOS COMPLEMENT OF BOTTOM DOUBLE NUMRER *)
13 SEC, TYA, BOT 2 4 SBC, BOT 2 4+ STA,
14 TYA, BOT ) & SBC, BOT ) + STA,
15 I BYTE.IN MINUS JNMP, -3
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( s e NFR-79MARIO0 )
t ( CREATE NEV COLON-DEFINITION URTIL “;° )
TEXEC ICSP CURRERT a CONTEXT |

CREATE ) ;cone IMMEDIATE

1P 1+ LDA, PHA, 1P LDA, PRA, CLC, W LDA, 2 ¢ ADC,
1P STA, TYA, W 1+ ADC, IP 1¢ STA, NEXY JNP,

! 3 { TERMINATE COLON-DEFINITION *)
ICSPF CONMPILE ;5
SMUDCE | 3 IMMEDIATE

-

f 3

( CONSTANT, VARIADLE, USER WFR-79MARID )
t CONSTANT ( VORD VRICH LATER CREATES CORSTANTS *)

CREATE SNUDCE sCODE

1 1DY, W )Y LDA, PHA, INY, WV )Y LDA, PUSH JNP,

: VARIAMLE ( WORD WHICH LATER CREATES VARTABLES *)
CONSTANT ;CODE
CLC, WV LDA, 2 0 ADC, PRA, TYA, V¥ 14 ADC, PUSH JNP,

: USER { CREATE USER VARIABLE *)
CONSTANRT ;CODE
2 4 LpY, CLC, WV )Y LDA, UP ADC, PRA,
O f LDA, UP 1+ ADC, PUSK JNP,

ot

(B

( DEFINED CONSTANTS WFR-T78MAR22 )

REX

00 CONSTANT © 01 CORSTART |

02 CONSTANT 2 03 CONSTANT )

20 CONSTART BL ( ASCI1 BLARK ¢)

40 CONSTANT C/L ( TEXT CHARACTERS PER LINE *)

jsteo CONSTANT. FIRST ( FIRST BYTE RESERVED FOR AUFFERS *)

4000 CORSTART LINITY ( JUST BEYOND TOP OF RAM *)
80 CONSTANT B/BUY¥ ( BYTES PER DISC BUFFER *)
¢ CONSTANT B/SCR ( BLOCKS PER SCREEN = 1024 B/BOUF / *)

00 <+ORICIN
: 4ORICIN LITERAL ¢ ; ( LEAVES ADDRESS RELATIVE TO ORICIN &)
-
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( TERMINAL INPUY WFR=T9APR29 )
: EXFRCY ( TERMLIRAL INPUT MEMORY-2, CHAR LINIT-1 *)
OVER 4 OVER DO KEY DUP OF <ORIGIN ( BS ) ¢ =
IF DROP OR OVER 1 =« DUP R> 2 - 4 Ok -

ELSE ( NOT BS ) DPUP OD =
IF ( RET ) LEAVE DROF BL 0 7FLSE DUP ENDIF

SR - DI D SUR ©
ENDIF EMIT LOOPF DROP

QUERY TIip @ SO EXPECT O 1IN !
FOB1 HERE
: X ALK @ ( END-OF-TEXT IS NULL ¢)

1F ( DISC ) | BLE «! O IN | BLE @ 7 AND O~
1¥ ( SCR EKD ) TEXEC R> DROP ENDIF ( disc dependent )

ELSE ( TERMINAL ) R> DROP?
ENDly 1 INMEDIATE -
Y
{ FILL, ERASE, BLANKS, HOLD, PAD UFR-T79ATRO2 )
: FILL ( FILL MEMORY BEGIN-3, QUAN-2, BYTE-1 *)
SVAP >R OVER C! DUP I+ R> | - CHMOVE ;
: FRASE ( FILL MEMORY VITH ZEROS BECIN-2, QUAN-1 *)
0 FILL
: BLANKS ( FILL WITH BLANKS BECIN-2, QUAN=1 *)
L TILL
HOLD ( HOLD CHARACTER IN FAD *)
<1 WLD 41! HLD @ C!
PAD HERE &4+ { PAD 1S 68 BYTES ABOVE HERE *)
{ DOWNVARD HAS MUMERIC OUTPUTS; UPWARD MAY HOLD TEXT *)
=3
"
( wORD, VFR-JSAPRDZ )
: WORD ( ENTER VWITR DELIMITER, MOVE STRING TO “HERE® *)
BLE @ IF MK @ pLOCK ELSE TIBR @ ENDIF
IN @ 4 SWAP ( ADDRESS-2, DELIMITER-1 )
ENCLOSE ( ADDRESS-4, START-1, END-2, TOTAL COUNT-1 )
MERE 22 BLAREKS { PREPARE FIELD OF 34 BLANKS )
IN  +1 ( STEF OVER THIS STRINC )
OVER =~ > ( SAVE CHAR COUNT )
R HERE CI ( LENGTR STOREZD FIRST )
4 HERE 1+
"> CHOVE ( MOVE STRINGC FROM BUFFER TO RERE+1 )
-
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I A2
( (NUMBER-, NUMRER, ~FIND, WFR-79ATR29 )
t (NUMRER) ( CONVERT DOUBLE NUMBER, LEAVINC UNCONV. ADDR. ®)

BECIN 14 DUP >R CO# BASE ¢ DICIT
WRILE SWAP BASE @ U* DROP ROT DBASE ¢ U* D+
BPFL € 14 1F 1 DFL 4! EXDIF R> REPEAT R> ;

1 NUMBER ( ENTER W/ STRINC ADDR. LEAVE DOUBLE NUMBER ¢)
0 0O ROT DUP I+ CP 20 « DUP >R + -}
BEZCIN DPL | (NUNBER) DUP Cf L -~
WHILE DUP CP 22 -~ O 1ERROR 0 REPEAT
DROP R> IF DMINUS ENDIF

1 ~FIND ( RETURN PFA-3, LEN DYTE-2, TRUEZ~1; ELSE PALSE )
BL  WORD RERE CONTEXT @ @ (FriwD)
DUP 0= IF DROP MHEREZ LATEST (FIND) EXDIF?

LR

( ERROR HAKDLER VFR-79APR20 )

1 (ABORT) ABORY i ([ USER AITERABLE ZRROR ABORT #)

: ERROR ( WVARNINC: ~]1-ABORT, O=NO DISC, 1=DISC *)
VARNING ¢ Oc< ( PRIRT TEXT LIRE REL TO SCR /4 »)
17 (ABORT) ENDIY RERE COURY TYPEZ . 1 *

MESSACE SFPI IN @ pLxk @ QuIlY i

t 1D, ( FPRINT NAME FIELD FROM ITS READER ADDRESS )

FAD 020 S3F TFILL DUPF PFA LFA oOVER -

FAD SWAP CHOVE PAD COUNT OIF AND TYPE SPACE
-—

I/ 50
{ CREATE NFR-79APR2S )
: CREATE ( A SHUDGED CODE EEZADER TO FPARAM FIELD #)
( VARNING IF DUPLICATING A CURRENT NAME )
TIB HRERE OAO0 4 < 2 TERROR ( 6502 only )
-FIND ( CHECR IF UNIQUE IN CURREMTY AND CONTEXT )
1Y ( WARN DUSER ) DROP NFA 1ID.
4 MESSAGE SPACE ENDIF
RERE DUP C€ WIDTR ¢ (38 ] 1+ ALLOY
DF C® OFD = ALLOT ( 6502 only )
DUP A0 TOGCGLE RERE 1 -~ 80 TOCCLE ( DELINIT BITS )
LATEST , CURRENT @& |
BERE 2+ ,
-
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s
( LITERAL, DLITERAL, [COMPILE], ISTACK VFR-73ATR2S )
+ (comriLE) ( FORCE CONPILATION OF AN IMMEDIAYE VORD +)
~FIND O+« O TERROR DROP CFA ., ; IHMEDIATE
t LITERAL ( 17 COMPILINC, CREATE LITEZRAL *)
STATE @ 1Ir COMPILE LIT , ENDIF ; [IMHMEDIATE
t DLITERAL ( I7 CONPILINC, CREATE DOUBMLE LITERAL *)
STATC @# 17 SVAP [COMPILE] LITERAL
[COMPILE] TLITERAL ENDIF ; IMMEDIATE
( POLI"VING DEFINITION IS INSTALLATION DEPENDENT )
1 ISTACK ({ QUESTION UPON OVER OR UNDERFLOV OF STACK %)
0OSE SP® < 1 TERROR SP® 020 <« 7 TERROR 3
-
/52
( INTERPRRT, WFR-J5AFPR1S )
: INTERPAEY ( INTERPRET OR COMPILE SOURCE TEXT INPUT VORDS ¢)
RECIN ~FIND
IF¥ ( FOUND ) STATE ¢ <
I¥ CFA , ELSE CFA IEXECUTE ENDIF 1ISTACK
ELSE HNERE NUMBER DPL ¢ 1o
17 (COMPILE] DLITERAL
ELSE DROF [COMPILE] LITERAL ENDIF ISTACK
ERDLIF ACALINR
-
/3
( TIMMEDIATE, VOCAR, DEFIN, FORYR, ( DIR-SFR-T9AFR29 )
t IMMEDIATE ( TOGCLE FREC. BIT OF LATEST CURRENT WORD *)
LATEST 40 ToGGLE
1 VOCABULARY ( CREATE VOCAB VITR “V-HEAD® AT VOC INTERSECT. *)
<BUILDS AOB1 , CURRENT @ Cra
REREZ VOC-LINXK € , VOC-LINK |
DOES> 24 CONTEXT 1| ;
VOCABULARY TFORTR IMMEDIATE { THE TRUNK VOCABULARY #)
i DEFINITIONS ( SET THE CONTEXT ALSO AS CURRERT VOCAR &)
CONTEXT @ CURRENT |
1 ( ( SKIF INPUT YEXT UNTIL RIGCHNT FARENTNESIS *)
1% womrp IMNNEDIATE -——>
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57
HATH PACKACE DIF-VUFR-J5APR2S )
t He { LEAVE SICKED DOUBLE PRODUCT OF TWO SINCLE NUMBERS #)
OVER OVER XOR >R A3S SWAP ARS Us > Dée-
1 M/ ( FROM SICNED DOUALE-)-2, SICKED DIVISOR-1 *)
( LEAVE SICNED REHAINDER-2, SICKED QUOTIENT-] *)
OVER >R >R DARS R ABS U/
E> R XOR +- SWVAP K> 4~ SWAFr
. Ue DpRor ; ( ZIGNED PRODUCY *)
/nop >R S->D &> MW/ 3 ( LEAVE REM-2, QUOT=-1 =)
/HOD SWAP DROI 3 ( LEAVE QUOTIENT *)
HOD /H0D DROP ; { LEAVE REMAINDER =)
*/M0D ( TAKZ RATION OF THREE KUMBERS, LEAVINC &)
SR Me ®> M/ ( REM~2, QUOTIENT-1 *)
1 8/ S /MOD SWAP DROP ( LEAVE RATIO OF TRREE NUMAS &)
r H/MOD ( DOUBLE, SINCLE DIVISOR ... REMAINDER, DOUBLE #)
>R 0 R U/ ®> SVAr >k U/ wm> 3 -2

"
n
-
- -

VDW= DC DNV W -D
L - -
~

-

“
2
»

? 358

( DISC UTILITY, CENERAL USE WFR-75AFPRO2 )
FIR'T VARIABMLE USE ( NEXT BUFFER TO USE, STALEST *)
FIRST VARIABLE FPREV ( MOST RECENTLY REFEREZNCED BUFFER *)

: +BUF ( ADVANKCE ADDRESS~] TO NEXT BUFFER. RETURNS FALSE *)
84 ( 1.E. B/BUY#4 ) + DUP LINIT = ( IF AT PREV *)
IF DROP TFIRST ENDIF DUP PREY @ - 3

t UPDATE ( MARX THE BUFFER POINTED TO BY PREV AS ALTERED *)
PREY @ @ 6000 OR PREV ¢ 1 ;

t EMPTY-AUFFERS ( CLEAR BLOCK BUPFERS; DON'T WRITE TO DISC *)
FIRST LIMIT OVER =~ ERASE ;

DRO 0 OFFSET | ( SELECT DRIVE /0 *)
: DRI 0700 OFFSEY | - ( SELECT DRIVE 01 #)

VP w0V NV e -D

scr 1 %9
BUFFER VIR-79APR02 )
t BUFFER ( CONVERT BLOCKI! TO STORACE ADDRESS *)
gse @ Dpur o ( BUTFER ADDRESS TO BF ASSICNED )
BECIN 4AUF UNTIL ( AVOID PREY ) USEZ | ( POR NEXT TINE )
R @ O0c¢ ( TEST FOR UPDATE IN THIS BUFFER )
I? ( UPDATED, FLUSH TO DISC )
R 2+ ( STORAGE LOC. )
R @ Jrrr AKD ( 1TS BLOCK ! )
0 R/ ( VRITE SECTOR TO DISC )
ENDIF
B ! ( VRITE KEV BLOCK # INTO TRIS BUFPFER )
R PREV | ( ASSICN THNIS BUFFER AS “PREV® )
12 R> 2+ ( MOVE TO STORACE LOCATION )

-

OV AN -D
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INSTALLATION DEPENDENT TE) .INAL 1-0, TIN WFR-T9ATX26 )
ENIT ) ASSEMBLER
MERE <2 BYTE.IN ENMIT | ( VECTOR ENITS® CF TO RERE )
XSAVE STX, BOT LDA, IF # AND, 72C6 JSR, XSAVE LOX,
cLC, 1A # LDY, UP )Y LDA, O1 / ADC, UP )Y STA,

INY, UP )Y LDA, 00 # ADC, UP )Y STA, POP JNP,
{ ARD INCREMENTY “OUT" )

v
"
-
- -

( x£Y )
MERE -7 BYTE.IN KEY | ( VECTOR KEYS' CF TO RERE )
XSAVE STX, DBECIN, 8 # LOX,

10 BEGCIN, GEO2 LDA, .A LSRR, CS END, 7320 JSRK,

1 BECIN, 731D JSR, O X) CHP, O X) CHP, O X) CwF,

12 0 X) CMP, O X) CHP, 6202 LDA, .A LSR, PRP, TYA,

13 A LSRR, PLP, CS IF, B0 / ORA, THEN, TAY, DEX,

14 O« TND, 7)ID JSR, FF F EOR, JF # AND, O« NOT END,

15 X$/7E LDX, FUSHOA JNP, -

I BT N N~

SCu 0 64
( INSTALLATION DEPENDENT TERMINAL 1-0, TINM NFR-T9APROZ )

( TTERMINAL )
HERE -2 BYTE.IN ITERMINAL | ( VECTOR LIKEWISE )
I § LDA, GEO2 BIT, 0=~ NOT 17, -
BEGIN, 731D JSR, 6E02 B1T, O~ END, INKY, THEN,
TYA, PUSHOA JInP,

{ cr )
MERE -2 BYTE.IN CR | ( VECTOR CRS" CFr TO MEREL )
ISAVE STX, 728A JSR, XSAVE LDX, NEXT JnP,

VP W = D OW NPV WN -0
'
1
v

SCR # 63

( INSTALLATION DEPENDENT DISC VFR-79APR02 )
6900 CONSTANT DATA ( CONTROLIER PORT *)
6901 CONSTANT STATUS ( CONTRO_LER PORT #)

: INL ( CONVERT DECIMAL DICIT FPOR DISC CONTROLLER ¢)
0 OA D/ SVAP 30 + NOLD

0
1
2
b)
o
b
&
?
8 -=>
9
10
11
12
1)
14
15
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( R/V FOR PERSCI 1070 CONTROLLER NFR-79MAYO0] )
OA ALLOT HERE ( WORKSTACE TO FREPARE DISC CONTROL TEXT )
( IN FORM: C TT SS /D, TT=TRACK, SS=SECTOR, D-DRIVE )
( C =1 TO READ, O TO WRITE *)
: RN ( READ/VRITE DISC BLOCE *)
{ BUFFER ADPRESS-3, BLOCK #-2, 1=READ O=WRITE *)
LITERAL HLD ! ( JUST AFTER VORKSPACE ) SWAP
0 OVER > OVER OF9F > OR 6 1YERROR
O7p0 ( 2000 SECT/DR ) /mOD #HL DROP 27 HOLD BL ROLD
1A /MOD  SWAP 1+ INL #HL DROP BL ROLD ( SECTOR 01-26 )
L #HL DROP BL HOLD ( TRACK 00-76 )
pup
1F &9 ( 1=-KEAD) FELSE 4F ( O-WRITE ) ENDIP
HOLD WLh @ OA BALOCE-WRITE ( SEND TEXT ) 1D1SC
IF  BLOCK-READ ELSE P/BUF BLOCK-WRITE ENDIF

1sC =%
t 70
( FORNARD REFERENCES WFR-T9MARID )
PO LYTE.IN REPLACED.BY 1E2EC

02 BYTE.IN REFLACED.BY IC5P

:
04 BYTE.IN REFLACED.BY CURRENT
08 BYTE.IN : RETLACED.BY CONTEXT
0C BYTE.IN @ REPLACED.BY CREATE

OE BYTE.IN REPLACED.BY )

10 BYTE.IN : REFPLACED.BY (;cODE)
00 BYTE.IN REPLACED.BY 1CSP

02 BYTE.IN REPLACED.BY COMPILE
06 BYTE.IN REPLACED. B SHUDCE

NA  BYTE.IN REFLACED.2Y |

00 BYTE.IN CONSTANT REFLACED.BY CREATE

02 PBYTE.IN CONSTANT REPLACED.BY SHUDCE

04 BYTE.IN CONSTANT REPLACED.BY

.
06 BYTE.IN CONSTANT REPLACED.BY (:CODE) --3
71
( FORWARD REFERENCES WFR=-79AFPR2Y )
02 BYTE.IN VARIABLE REPLACED.DY (;CODE)
02 AYTE.IN USER REPLACED.RY (;CODE)
06 RYTE.IN TEKROR REFLACED.D2Y ERROR
OF BYTE.IN " REFTLACED.BY WORD
ID AYTE.IN " REPLACED.BY WORD
00 BYTE.IN (ABORT) REFPLACED.BY ABORT
19 BYTE.IN ERROR REPLACED.BY MESSAGCE
15 BYTE.IN ERROR REPLACED.BY qQuUITY
OC BAYTE.IN WORD REPLACED.BY BLOCK
1E BYTE.IN CREATE REPLACED.BY MESSACE
2C PYTE.IWN CREATE REFLACED.BY MIN
04 BYTE.IN ARORY REFLACED.BY DRO
IC  BYTE.IN BUFFER REFLACED.BY /W
JO BAYTE.IN BLOCK REPLACED.BY R/W DECIMAL ;S§
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ESFORTH
32K Cassette/Disk

Instructions for ATARI version:

LOADING:
Wind cassette forward oneinch past the leader tape!

Cassette: Empty cartridge slot. Switch computer on
whiist holding down the START button.
On the XL maodels, hold down the OPTION
key also. Press play, then press RETURN.

Disk: Empty cartridge siot. Switch computer on.
On the XL models, hold down the OPTION
key also. Disk will load automatically .

SPECIAL FEATURES OFES FORTH:

Basic dictionary compatible with FIG-FORTH.
Many general purpose extensions.

Full screen editor.

Complete set of 1/0 extensions.

Builit-in editor definitions.

Can also be used with ATARI ASSEMBLER EDITOR for
- debugging and machine code linking.

Built-in sound commands.

ATARI BASIC compatible graphics commands.
Automatic control of ATARI PLAYER-MISSILE araphics.
Complete set of controller commands.

User selectable number of editing screens.

FOR FULL DETAILSOFES FORTH, REFERTO THE
DETAILED USER MANUAL SUPPLIEDWITHTHIS
PROGRAM.



