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Int.eracti•Je ComPuter S'::lst.ems.. Inc. OmniFORTH INTRODUCTION 1_;1 

1 • 1 I rtt.roduct ion 

This text is not. intended t.o be an all inclusive t.ext. but.' it. 
is intended t.o Provide element.r'::l OmniFORTH concePt.s in a 
simP 1 e eas·:::.~-t.o-mas t.er manner. 

A· small subset. of' OrnniFORTH words have been select.ed· that.. 
'""i 11 teach the OmrdFORTH f'undament.als without. overPower ins 
the t"'eader·. 

It. is t-tc•Ped t.hat. once t.hi s t.ext. is ur.derst.ood t.he reader 
~..ti 11 bt!' able Prosress <=~uickl·:::.~ on his owr, in mast .. erinS!I tn. 
comPlete set. of' words list.ed in the slossar~. 

1. 1 • 1 What. is. Omn i FORTH? 

Or.m i FORTH is mor·e t.han .Just a comPt..Jter 1 ansu.ase.. it. is a 
lar.sua:=~e. an oPeratir•S s':::lst.em .. an edi + .. or, a monitor and 
a-::.-::.embler .:tll in one ex+ ... ensible PacJ.<.ase. 

OmniFORTH is lihe a sPohen Iar.suase in that. it. is a 
c·ollect.ion of' def'ined words which are verbs .. nouns and 
modif.ier·s .• OrflniFORTH is used.· not. in writins Prosrams .. but. 
def'inins ne\'-' ~..aor·ds and t.hen usins the wor·ds t.o Produce the 
desired r·esult.·:.. Theref·or·e .• OmniFORTH i·s ·simPl'::l a 
dic·t.ion.ar···:~ ot ... •...tord-s, t .. hat. inc·ludes all det"'ined loJords whet.her 
t.he·:~ .:tr·e net.J to.~or·ds def' i ned b':l + ... he user or o 1 d words 
Pre• .. Jiol-isl·:~ def"irted and suPPlied in the OmraiFORTH Pack.ase. 

OmniFORTH can be t.housht. of' a-:. 16 bit. stack orientated 
c•:.mPut...er l.:tn:::luase th.at. corfabiraes st.ructured Prosrammins .. 
•y•ir·t.J..Jal memor•:~.. c•:.mPi ler .. a·s·sembler .. and f'ile S':::.fst.em int.o an 
ef'f' i c i en+... e>{t.ens i b 1 e macro-! ansuase. 

1 • 1 • 2 Omrd FORTH is I r.t.eract. i •.Je 

J1..~st. a-:. En:::rl i -s.h i -:. irtt.er·act.i •.;e (a Per·sort s.a~s RUN and t.he 
F·er··son ·:.Poy:,en t.o r··uns) t.he Omn i FORTH user ma"::::.f ent.er t.he WOI"'d 
LIST and t.r.e ·:.Pec-i t"'ie•;j t.e:>'t. i·:. 1 isted on t.he console. 

Eac·h ne1...1 J...IOt"·d ent.er·ed i·s r-·ead':::l "for e>~ec·ut.ion af"t.er it. is 
det~ined. Trd·s mean·:. t.hat. ':::ICtU c·an c·reat.e a r1ew word .. test. it 
imm.c:-diat..el·:~ .• and debus it. as ·:~ou ::10 usin:::l the interactive 
f"eat.ur··e·:. of· OmniFOF~TH. The int.er··act.i,;eness. of" OmniFORTH wi 11 
enable ·:~our ·:.c•f't.l...Jar·e de•·~":?l•:.Pment. ef··f,:.rt. t.ime to be reduc-ed 
t.c• a f"r act ... ion of· t..J-,at ~-·e-=!L-1 i r·ed b·:~ other l ansuases. 
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1 • 1. 3 On·an i FORTH is St.ruct.ured 

JLJst... as Er•Sl i ·::.h is s:t..ruct.ured.. OmniFORTH has no GO TO sineEt .. 
when· sPeaJ.<.ins.. it. •.o.tould be irt~Pr.act ... ical t.o sa'=': 

· · ',."GO TO THE WORD I SPOKE FII.JE MINUTES AGO" 

It. is imPractical in OrnniFORTH t.o GO TO a word t.hat. was. 
execut..ed F·reviousl·:;~. OmniFORTH is also modular likft Erulli'Sh 
because once a word is def'ined it. is no lonSIEor nece-ss.ar"'=' t.o 
rePeat. t.he def'init.ion t.o set. t.he desired reSPon"SEt. 

1.1.4 OmniFORTH is Extensible 

E::<t..eniibilit..'::l is t.he abilit.'l=l t.o def"ine n4tW wor"ds <as 
~revioush:• 1'1-.ent.ioned) t.hat. customize a lansuasle t.o sa'=' or do 
what. t...•e ~ ... ish. New words are added b-::J t.he user int.o t.hEt 
OmniFORTH dict.ionar'::l unt.il t.he us•r has develOPed a 
vocabularY t.hat. suit'S his needs. 

1.1.5 Present. Oa'=' OrnniFORTH 

OmniFORTH is still in it.'S inf'~. The FORTH lansu~ is 
·:becomins POPular as a cont.rol larn!!IUaSIEo and as a man-machine 
and machine-machine int.erf'~. More serious us•.-s are 
t.urnins t.o FORTH because it. !lives t.hem coMPlet.e control of' 
t.heir comPut.er and it. is cost. ef"f'ect.ive. Applieat.ions can be 
writ.t.en in OmniFORTH t.hat. require less Marwar• and sof't.ware 
i nves t.ment. t.han other hi sh leve-l lansua:!!!les. · 

1. 2 THe St..ack .and Ari t.hmet.i c 

This section deals wit.h console oPeration and t.he st.ack and 
arit.hmet.ic OPerators. 

OrnniFORTH is a reverse-Polish lar.suase.: t.hi s seet.i.on ~ 
make OmniFORTH look like a reverse-Polish calculat-or .. but. 
1 at.er '=IOU wi 11 f'i nd t.hat. reverse-POlish is t.he nat.ural order 
of' COfriF'ut.ers. 

The ·s.t.ack is illust.rat.ed wit.h the t.oP to t.he risnt.. For 
e>~amPle: 

Sn •. • • 53 52 51 

is t.he not.at.ion showir1S· 51 as toP of" t.he stack .. 52 as t.he 
secor1d s t.ack i t.em.. 53 as the t.ni rd i tern on t.he stack.. and so 
f'ort.h unt.il Sn which is t.he nt.h it.em of' t.he stack. Since 51 
is the t.oP of' t.he st.ack .. 52 is below Sl .. 53 is below S2 .. and 
Sn is below Sn-1. 
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The f'ollowin:S is. a list... of' + ... he oPerators useod in this 
int.r ... c•dt~ct.ion (addi t.iorsal OPerators areo :Si•.)en in :Sloss.ar'!:J). 

DROP 

DUP 

QIJER 

ROT 

SlJAP 

E:r~P 1 anat. ion 

Remo•.;es. t.he toP s. tacJ.<. item. 

DuPlicate the toP s.+ ... ack item .. 

COP':::.l sec•;:Jrtd stack i t.em over 
f'irst. .. Placins it on toP. 

Rotate the toP thr ... eeo s t.ack 
i + ... em·::.~ brin:=~ir•SI the t .. hird to 
t.he toP c1f' the st.::sc·~·= .• 

1. 2. 2 Ari t.himetic 0Pera+ ... ors 

Stack Stack. 
Bef'ore Af'ter 

4 5 4 

2 2 2 

2 1 2 1 2 

1 3 2 3 2 1 

6 1 1 6 

Unles-:. ot.herr.,tise no+ ... ed .. all numbers areo assumed 16 bit 
·::.isned · int.eser·s. All ari+ ... hemet.ic is imt=-licitl':,! 16 bit sisned 
i nteser mat...h. Ill us t.rat... i or,·::. as·::.ume that. the normal base is 
dec·imal and an':::.l ot.her base r ... •i 11 be noted on examPles. 

The t'".::rllowir•S i-:. a 1 i-:.t... •:•f' ari t.hmet.ic oF·erat.ors used in this 
int.r .... oduct.ic•n (mt:=.re at ... e :Siuen in slossar':::.l). 

Stack Stack 
t..r.:.r·d E.>-..:F·lanat...i •:tn Bef'ore Af't.er 

+ Add the t1.o.10 t ... ot=- st...ad<. 2 4 6 
t • ..talues. 1 e.;:s• • .J i T"1:EI the sum. 

Subtract toP st.ad~. value 5 2 3 
f'r•:.m the second .. lea•.JirJS 
t.he dif'f'erence. 

* r·1u 1 t... i P 1 ':::1 the t.toJO toP -:.t.acJ.<. 4 2 8 
,,,alL~es .. 1 ea•.J i r.s a ·::.isned 
16 bit. i nt...erser· number. 

_, Di•_.•ide -:.econd st.acJ..c. •.Jalue 7 2 
b':::.l t...he t...oP st.acJ.<, i t.em .. 
lea•.Jins a -:.isned 16 bit 
int.eser· number .. 

...-·MOD Di•-..'ide ·::.ecc•nd stacJ.<. value 7 2 1 3 
b':::.l theo t.CII=' ·::.t.acJ.<. i tern .. 
1 e .;:s•,J ina + ... he ·=1uot i .ent on t.oP 
and s.isned r-·eminder beneath. 
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The out.Put. operat.or ". " Pronounced "dot." wi 11 convert. a 16 
bit. sisned number round on toP o~ the s~ and t.hen ~int. 
it. on t.he cc•n·;.ole wi t.h a t.rai 1 in:S sPace. Conversion is done 
t..Jsin::r t ... he curr·ent. nurc.eric base. 

fJ.Iord E>~ 1 anat. ion 

OisPla~ the t.oP stack valu. 
as a si:Sned number~ droPPiNI 
the value f'rom the st.ack. 

Stack St.aek 
Be'f"'ore Art.er 

3 (t,.~pe "3" 
drOP'P'iNI 
value> 

F c•r· c 1 ar i t ... •::J ar.d br·e•J i t.•::J.. we use some sPecial not.at. ions to 
i 1 lt.Jst.t ... at.e t.he OmniFORTH lan:::au.ase in the ~ollowin:SI t.ext.. 

User ent.ries ~.t.lill be underlined and OmniFORTH out.Put. will 
not .... 

The ·;.•::Jmbol (CFD wi 11 mean that. the user ent..er-s a car"'rias. 
t ... et.•.Jrn. 

1.3.1 ExamPle: Enter a Number on the Stack 

The user er,t ... ers a number b~ t.':IPin:S it. on con'$.0le and 
t.ermir.at ... in::r it ... wi t.h a car-riase r-etur-n. 

53 <CR> OK 

ExPlanation: OmniFORTH scans t.he inPUt. buf''f'er unt..il the 
st.rirt:S 53 delimited b':l sPace or carr-ia:Se r-eturn is ~ound. 
The st.rinsl is t.est.ed a:S.ainst. def'ined ,~.~or-ds in the vocabular"'':l 
and 1"inall':1 is converted to a 16 bit. sisned int..eser number 
<ba·s.e 10.. decimal in this examPle) and Placed on t..op- of' the 
st.ac~.. OmniFORTH t.hen disPla':ls OK as a PromPt. indicat..ins the 
:··e-=tuest is coroPlet..e and it. is now read·::~ f'or more inPut.. 
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1.3.2 ExamPle: Ent.er Number and Print. 

U·ser ent.ers anot.her number and at:t.emPt.s t..o Print. Sl, 
52.. and 53. 

78 .. . < CR) 79 53 ~-'.X • ? EMPTY STACK 

--------------~~ 
EY..Planat.ion: 78 was Placed on t.oP of' t.he- st.ack and 53 is 
below it_. at. S2 <the. number 53 was ent..ered in t..he Pr"'eVious 
ex.~mPle). The f'irst ... Period causes 51 t..o Print. 78 and droP it.. 
f'rom t.he t.oP allOt.o.dns 52 to become t..he neow Sl t.oP st..ac:-k 
item .. The second ~eriod no\" Prints 53 and drOPs it. f'rom t.h•·' 

-- t.c•P thus emPt':lin::t t.l"'le st.ack. Finall'd t.he t.hird Period 
attemPts to F·rint. an ert"'Pt.':l st.ack and t.he error mess.ase .. XX 
• ? EMPTV STACK" is t.'::.tPed b':l OmrtiFORTH since t.here was 
not.hin::t lef't. on t.he ·st.acJ..:.. Hot.e that. in :51eneorat..in:51 'the •rror 
mes-:.a::le the "X'<" r·ePreserl't..s the at.t.emPted out.Put of' S3 and 
t_.he " • ? EMPTV STACK" w.:as di SP 1 a•:::~ed as t.he error on ". " 
t.r·'::.lins to V::.tF·e t.he emPt':::J stac·k. 

For clari t.'::.l ar1d br·e• ... •i t_•::.t.. 'lhe e:;<amPle abo•.Je can be 
i llust.rated usins the 'followins not..at.ion: 

e>~amPle 1 
78 

(CR.) 

Stack <toP of' st..ack is to t.he ri:Sllht..) 

S3 <examPle 1 lef't. 53 on st..ack) 
53 78 (Put. 78 on toP of' stack over 53) 
53 < t<:~Pe "78" 1 eav ins 53 on t.oP) 
<V::.tPe "53.. leavins stack emPt..':l) 
<t.'dPe ". ~<)0:: STRCK EMPTY" error mes'S.aM) 
end of· im=·ut buf'f'er 

1 .. 3.3 ExamPle: Addition and Print. 

User· adds t.1 ... to numt:•ers toset..r,er and Print..s the sum. 

5 2 + <CR) 7 OK 
------------------

E>,Planation o'f the st.acl-<• at. each operat.ion:. 

Execut i c•n 

5 
2 
+ 

<CFO 

Stack <toP o'f stack is to th• risht..) 

5 
5 2 
7 
<t<:~Pe "7" leavins stack eMPt.'::l) 
end of' inPut. buf'f'er 
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1. 3. 4 E~<.amF>le: Tax Calculat.iort 

2900 5 * 100 / <CR) 145 OK 
------------------------------

29€10 
5 

* 100 
...... 

<CR) 

2900 
2900 5 

14500 
14500 100 

145 
<t.·::~F·e 11 145 11 le-a• .• dns st.ack emPt.-=-> 
end of" inPut. buf"re-r 

1 • 3. 5 E::-::amF> 1 e: A 11 t.he 0Perat.or·s 

Th i ·=· e;:.~.amF·l e 1 ... 1 i 11 i 11 u·:=. t.t ... .at.e a 11 t.he oPerat.. i orrs l is t.ed 
in the be$:! inn i n3 ·:~r t.h i ·:=. ·sect. ion. 

4 ":!" ·-· 2 1 <CR) 
OUER DROP ROT DLIP + * 

Ot..IER <CR) 1 1 OK 

E~<ectJt. ion St ... acJ.c. (t,oP of' s.t.ack is t..o t.ne ristht) 

4 4 
3 4 3 
..... 4 3 2 ..::. 
1 4 3 2 1 
<CR) end of f"irst. line 
Sl~IAP 4 3 1 2 
QI...JER 4 3 1 2 1 
DROP 4 3 1 2 
ROT 4 1 2 3 
DUP 4 1 2 3 3 
+ 4 1 2 6 

* 4 1 12 
(CR) end of' ·second lineo 
tJI.JER 4 1 12 1 

4 1 11 
ROT 1 11 4 
/MOD 1 3 2 
,/ 1 1 

1 (t.·:~Pe "1" lea•.,.~i~ 1 on t_.op of' stack) 
(t.':::.IPe "1 .. leavins s.t..ack eomPt.'::l) · 

<CR) end of' t.nird line 
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1.4 Def'inirts New Words <ComPilin:el) 

In t.he Previous section we il.lustrat.E'd t.he· 'St.ack and .several 
Pr·edef"ined words. We. are now :SOins t.o show. how '::JOY can 
extend t..he Ort.niFORTH dictionar':l b"D de-rinins .new. words. in 
t.er·ms of' existins words. and numbers. 

Exterts.ibi 1 it.':.& of' OmniFORTH will enable '::JOU t.o def'ine '::JOur" 
own words. to best describe '::JOUr applicat.ion and inst.ruct. .thlit·· 
comPuter in '::Jour own term'S. 

Words. are def'inded as a strins of' one or more characters 
delimited b'.::l at. least. one sPace or a cart""iase return. 

OmniFORTH will search f'or t.ne word in the dictionar'::JJ if' it. 
i -::. f'o1...1nd it ~.o.•i 11 be executed. 

If' the wc•rd i·:. not f'ound in the dictionar-'.::1 ... OmniFORTH will 
at. temPt to convert the word to a number us ins the current.·· 
number base. 

If' the word Ccharact.er s.t.rinS) is. successf'ull'::J converted t.o 
a s.isned inteser number .. the number is Placed on· ·top of' the 
stack. 

If' all "fails .. <the s.trins was. not· adef'ined word or it could 
not. be converted to a number) OmniFORTH will t'::JPe the 
character -:.trin:::r~ Print an error mes.sase.. clear t.he stack .. 
and f'inall•:~ s.t.oP interPretation of' the inPOt. buf''fer. 
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1.4.1 The Colon De~init..ion 

At. t.h i ·:. + ... i rne.. we i nt.raduce t.he co 1 on .. : " de~ in it. ion. The 
color, is. a ~..tord that. is. a Par·t.. of· OmniFORTH .and enables '=IOU 
t.o de'f ine new wor·ds.. 

, , ~n t.he 1 as t.. sect..i on ~.Je demons t..rat.ed · t.hat. t.he user could 
ent..er and e~<ecut..e t.he 'followins int.eract.i•.Jel'=l: 

2900 * 100 ,. 
' • <CR) 145 OK 

State ·:.ales + .. ax ma~ be 5~~ artd t..he user ma'=l wish t.o de~ine a 
net..t t...tor·d TA~(: that. wi 11 comPut.e and Pr·int. t.he sales t.ax 'for 
a • ... •ar·ie+ ... ·:~ ot"' i t.ems.. The use1 .... would enter: 

: TA>:: 5 :+: 100 ~·' ; <CR) OK 
-----------------------------------

The cc• 1 r::rn " : " i ·:. .3 ,_,,or·d +..hat. has. bee-n de'f i ned t.o camPi 1 e 
i nt.cr t.he Omn i FORTH di ct ... i onar•:1 .3 def' in it ion header 
c•::rr.t .. :drdn:S t.he ne:>::t. t.._rc•rd aPPear·in:S in the inPut. buf·~er 
"TA'O::". TA,,.: ~,ri 11 + ... t-,en bec•::rme a r1e~r t..aord de'fini t.ion t..hat. wi 11 
cat.J·se + ... he bcnj~ "5 * 108 ,..,. • " t.o be executed whenever TAX is 
t.~-:.ed. The " ; " is. ar,ot.her Predef' i r1ed Omn i FORTH wor-d that. 
·:.i:Sna 1 s. t.he end of' a col or. n: " def·in i t.ior.. A new t ... ord is 
·:.t.r·uct.t.Jt"·ed as f'o ).low·:.: 

. . 
·t 

5 * 100 / 
·t1'1'1'·t1'"1'1'1'1'·tt-1'·t·t 1' 

end of' def·ini t..ion 

bod~ •::r'f def·ini t.ion 

Ncrt.e t.hat ... t.he colon ":" .31-:.o Places OmniFORTH in comPiler 
mc•de ar1d ,jirect.-:. + ... hat. t.he 'follo~.t;ins words in t.he bod~ of" t.he 
de'fini +..ion t.•::r be comPiled in t.he dict.ionar'=l inst.ead of" beins 
e>~ecut ... ed. The camPi 1 ir1S wi 11 cont.inue unt.i 1 the semicolon 
";n ·::.i:::rr.als the end of" a det ... init.ion. Remember t.hat. OmniFORTH 
e:>(F·ec-t.·: .. 3 SP·3Ce •:•r· carr·iase ret.urn t.o delimit. words.~ so be 
·:.J..Jr·e t...o F·r·eceed and 'fall Ol•J each word wi t.h a SPace and end 
t.he ir1F·ut... st.rin:S t.Ji t.h .3 c·ar·riase ret.urn. 

!.r.Je no~.oJ ha•..Je a net,! word TAY.: det .. ined in our vocabular':l t.hat. 
I . .Ji 11 ccrrc,F·ut.e 5~: of' an i + .. em and Print. it.. There'fore we Ma':l 
not .. J ent.er·:. 

2900 TA::~; 

2000 TA~w:: 

1~30 TA~.:: 

(CR) 
(CR) 
<CR) 

145 OK 
100 OK 

5 OK 
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1.5 Conditionals 

No lansuase 1.~ould be comPlete wi lnout. tne abilit.'=:.l ~ make 
condit.ional branches and looPs •. This section will introc::h.lce 
t.he IF • • • ELSE • • • Et..fOIF.. DO • • • LOOP.. DO • • • +LOOP .. · and 
t.he BEGIN • • • UNTIL const.ruct .. ions. It. should be not.ed that. 
other· condi+ ... ionals are a•.Jailable but. will not. be covered in 
this text .. the':! are left t.o the reade-r to· inve'!.tisate. 

Condit...iortals cannot be used outside of" colon def"init,ions 
+ .. hat.... def"ine a word. Condi t.ional s are made uP of' SPecial 
t...tords such as the IF ••• ELSE ••• ENDIF t,hat. dePend on eaeh 
other and on t.he word be ins def'ined f"or cond.i t.ional Eii'Xee"Ution. 

All OmrdF'ORTH condit.ionals use a condition value Placed on · 
t.c•P •:tf" t.he- s tacJ..e. t.o rna~<.e a dec is i or.. A zetrro on t...oP of' the . 
·:.t .. ac~<. s.et...s the f'al se condi t.ion <0=FALSE). The t.rue condition 
i ·:. s.et. t.Jhen the t.oP of" t.he s t.acJ..e. is not.... a zero. The t.oP of' 
s. tad~. < tr1.~e or f" a 1 se) i ·=. remo•.Jed b'd t.he condt. i ona 1.. If" a 
cortdi + ... ion i·=. needed lat.er .. t.he condi t.ion must. be duPlic:at.ed 
·=·r· sa• . .Jed f'or 1 a+ .. er ref"erence .. 

1.5.1 ComParison Words 

Ir, order t.o Pro•.;ide examPles of' IF artd UNTIL conditional 
•:tPer·.at...ors .. t...he t""ollowins corrJParison words are- listed: 

t . ..ror·d E>::Planat.ion 

0= Leave a true if' t.oP of' st.ack 
was equal to zero 

0< Leave a t.rt..~e if" toP of' st.ack 
t~.as less +Jhan zero 

= Leave a true if" toP two stack 
items \llere equal 

< Leave a true if" item under 
t_.c,p st.ack is less than t.oP 

> Leave a t.r·ue if' i t.ern ur!dear 
toP st.ack is ::lr·eat.er than toP 

S~ck Stack 
Bef'ore Word Af'teor 

a a= 1 
5 0= a 

-4 a< 1 
4 a< 0 

7 7 = 1 
1 3 = a 

2 6 < 1 
9 4 < a 

6 2 > 1 
4 9 > 0 
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1.5.2 IF St.atem~nt 

The IF statement. must occur within a colon def"init.ion and 
has t...he f'ollc•win:S 'forms: 

or 

Where: 

f' IF (t,p) ••• · ENDIF 

f' IF <'lP> ••• ELSE (f"P) ••• ENDIF 

f' is a Boo 1 ean value. on t.oP of" the 
stacf.c .• 0 = FALSE.. non-zero = TRUE 

(t_.p) is. +..he tr-ue Part. that. executes 
if' f' is. t.rue. 

(f'p) is the f'alse Part. t.hat. execut.es 
if' f' is f'a l·::.e. 

E>~P 1 anat.i on: 

The IF se1ec+..s e;,..;ecut.ion based on a BoolE-an f'lasa f' that. 
Preceeds the IF. The Boolean f'las is ~~oved f'rom the stack 
when the IF is executed. 

l.uhen f' is tr-ue <non-zero) .. e:;<ecut. ion cont. i nues thru the t.rueo 
Part <tP) and sl-c.iPs o• ... •er the ELSE and f'alse Part (f'P) .. if' 
1..~s.ed .. to Just. af't.er ENDIF. 

When f' is f'al·se <zero) .. execution skiPs over t.he true Part 
to Just af'ter ELSE and executes the f'alse Part. (f'p) .. if' 
Present... arid cor,t i nues thru the END l F. 

1.5.3 ExamPle: If' <tP) ••• ELSE (f'P) ••• ENDIF 

The f' o 11 Ol,J ins ex amP 1 e w i 11 Print. out "Yes" if' t.he toP of' t.he 
s+..acj..c, 51 is + ... rue .and "no.. if' Sl is f'al se: 

. . VES/t-40 IF • It '·IES" ELSE • It NQll ENDIF .: 

This rotJ+.. i ne wi 11 reroot....oe the toP stac·k.. item Sl and execut.e 
• " '/ES" if' Sl was true <r•ot equal zer-o) ot.herwise t.he • " NO" 
'···li 11 be executed. The rout.ine can be tested at the console 
.:.s: 

1 
~·~0 OK 
'-r'ES OK 
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1. 5. 4 E>:;amPle: IF (t_.p) ••• ENOIF 

Lea•.Je +-'Me smallest_. of' t.lie t.oP two· st.ack i t.em$. 

: MIN OIJER Ot..JER > IF SWAP .EHDIF DROP 

OIJER QIJER 

> < leave t.rue if' S2 > 51) 

• /# 

IF SWAP ENDIF < SwaP will execute if' 52 > 51) 

<CR> 

DROP < DroPs t.he t.oP <lar-ssest.> stack item 
1ea•Jin::s minimum on t.he st.ack) 

1. 5. 5 Nest.irtS IF St.at.ement.s 

IF st.at.ement.s ma'::l be nest.ed man'=' t.imes. The limit. o'f 
rtest.ins ma'::l 'Jar"''=' bet.t...•een imPlemeor.t.at.ions.- but. in most. cases 
+ .. Me l~-s.er wi 11 run out. of' need bef'or-e t.lie 1 imi t. wi 11 be 
reached. The f'ollOt...tins examPle is not. a usable oPer-at.ion, 
but. i ll•..ast.:rat.es t.he nes+ ... irtS caPabi 1 i t.:'::l. 

: NEST~IF 

f' IF (t.P) ••• 

f' IF (t.P) ••• 

f' IF (t,p) ••• 

ELSE (f'p) ••• 

END IF 

ELSE (f'P) .... 

END IF 

ELSE <f'P) ••• 

ENDIF ; 
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1.5.6 DO ••• LOOPs 

DO l•::toP-:. F·rov ide t.he caPabi 1 i t..'=l of' 1 ooPi ns a known number- of 
+ .... imes. DO looPs are cont.rt.Jct..ed in t.wo f'orms.: 

nl n2 DO ••• LOOP 

.;and 

nl n2 DO ••• n3 +LOOP 

n1 is the looP limit. or f'inal value 

n2 is t..he initial index value 

n3 is the looP increment. 
(not.e LOOP is equivalent to 1 +LOOP) 

At. exec•.Jt.ion t..ime .. the DO set.s the loOP 'index I to the 
initial v.alue n2 ar.d saveas t...he looP limit. nl. Bot.h nl and n2 
ar·e t··eamo• ... •ed f'rom the Par·amet.er st.acl-c .• Then a sequence of' 
ret=-et.i t.i•.;e e::<ecut.ions besins cont.r·olled b'=l t.he looP 1 irRi t. 
n1. Ut=-on reachins t.he LOOP .. or +LOOP the index I is 
increment.ed b~ 1.. or r•3 and t.hen t.est.ed. If' t.he index is. 
le·:.s t.han the looP 1 imi +... nl.. execut.ion looPs bacJ.c. t.o .Ju-s.t. 
.af't.er· t.he DO. lJhen t.he inde>:( I f'irtall '=' increment.s t.o be 
e<=~ual •::tr ::treater t.han t.he looP 1 imi t... t.he looP t.erminat.es 
remov i rs:S n 1 arrd n3 f'rom the s t.acf-¢ .• 

t-lot.e that. the ~o.~ord "I" ma':J be- used wit .. hin a DO • • • LOOP t.o 
F- l.ace t..he 1 ooP index on t .... he s t..acl-c .• 

1. 5. 7 Ex.ar(tPles: DO • • • LOOP 

The t .. ollot..Jin:S ar·e two e:)(amPles that wi 11 illustrate t..he 
•3F·er·at.ion of· each t.'::IPe of' DO ••• LOOP: 

. . ABC 10 a DO I LOOP • J> <CR) 

ABC <CR) a 1 2 3 4 5 6 7' 8 9 OK 

a 2 4 6 8 OK 

OK 

I+.... ·::.hc•ul•::t be rroted that. the numbers n 1.. n2.. and n3 are 
r·erftC•'·..'ed f'rom + ... he Paramet.er st.acf.<. artd n1 and n2 are Placed on 
t.!-u? ret.urrt stac"'. b~ the DO ·:.o t.hat. the':J are not. directl'::l 
a•.;ai !able wi t...hin t.he DO ••• LOOP. 
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1.5.8 ~<amPle: Memo~ DumP Usins DO ••• LOOP 

A simPle memor'::l dumP routine ma':l be const.r-uet.ed usins a 
s.ir.:sle DO ••• LOOP. In t..his case we wish t..o ent.er the f'irst. 
memor'::l address.. last. memor'::l address and t..he word DUMP~ 

: DUMP 1+ SWAP DO I C'i • LOOP l <CR) OK 

To use the DUMP enter: 

HEX 1000 · 1005 DUMP <CR) 75 5 AF 87 1 9· OK 

In t..his examPle we altered t..he revrse Polish ParaMet..el""s 
nl and n2 .. since it. seerrrs. more nat.ural t..o ent.er t.he st.art.ins 
address bef'ore t..he endins address. To do t.his. we execut.e t.he 
StJAP. To include t.he bYte at. t.he endins address we add 1 
t.•:• t.he n1 bef"ore +..he SI.~IAP. The looP index wi 11 now increment. 
f'r·•::rm 1000 t.o 1005. The I w i 11 P 1 ace t.he 1 OOP index on t.he 
·::t.ac-J.-: ... + .... he C•! wi 11 rePlace the t...OP of' the s.t.ack wi t..h memor'l=.l 
conter,ts. Pointed to b~:~ the loop index and t.he dot. "." wi 11 
Pr·int.· the memor'::l contents usir.S HEX base conversion. 

WARNING: It. is -=tuit. .. e common f·or new OmniFORTH PrOSII"'ammers 
t ... o lea•Je one or more items ora t.he st.aok at. each loop.. If' 
the number of' looPs are larse .. the stack ma':l overf'low.and 
c•::rrr·uPt. +...he rnemor'::l. resident Omni.FORTH s.':lst.em. Use caut..ion 

, l,Jhen t ... es+ .. in:S looPs b'::l us.in:S small values and chec-k t.he 
s t.. .. ack t.o see if' '::IOU have l ef't. art'::l i t.ems on it b'::l accident.. 

1. 5. 9 Hest.irt:51 DO • • • LOOPs 

The DO ••• LOOP maY be nested simialar to the IF such as: 

: NEST-DO 

nl n2 00 . . . 
n1 n2 DO ....• 

n1 n2 DO .... 

LOOP 
LOOP 

LOOP l 

A 1 thou:51h +..he DO Pro•J ides tremendous. POwer.. of't.en t.he user 
needs a looP that. is indePendent. of' a count.~ and will lOOP 
unt...il some condition is true. The BEGIN ••• UNTIL. looP 
Pr·O'-Jides +...his caPabil i t'=:l. 
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1.5.10 BEGIN ••• UNTIL looP. 

The BEGIN •••• UNTIL looP is constructed as f"ollows: 

BEGIN ••• f' UHTIL 

Where BEGIN marks t.he start. of" a ~nee t.hat ma'=J be 
rePetitivel':l execut.ed. BEGIN serve~ as a re~rn POi~ f"or 
the UNTIL. If' the Boolean f'las f' is f'alse <zero>~ the UNTIL 
cause·;. execution t.o ret.urn to BEGIN. Onl':l when the f"la:st is 
true <non-zero) .. does the UNTIL f"orce the loOP to t.erminaLe 
and maloc.es t.he execution skiP to the word after .. UNTIL. 

The f'ollowins is an examPle that. will acc-ePt. inPut. f"rOIR t.heo 
conso 1 e.. then echo t ... he inPut. to the consol• ~ and Place t.he 
inPut. character in a buf'f'er. The inPut. will be t.erminat.E!td bw 
er1tr·::~ of' a carriase return. At t.errnination the counter CNT 
will contain the number of' inPut. characters entered bw t.hE!t 
us.er. It. should be noted that this. routine b':IP'as.sE!tS the 
nor·mal OmniFORTH inPut. .. 

DECil'1AL 

0 t,JARI ABLE BUFFER 79 ALLOT 

0 I.JARIABLE CNT 

: INPUT 

BEGIN 

KEV DUP 

EMIT 

DUP 

BUFFER 

CNT '! 

+ 

C! 

1 CHT +! 

13 = 

UNTIL 

10 EMIT . 
# 

< set. base 10 ) 

< de'tin• CNT=0 ) 

( def'ine word INPUT) 

< besin ••••• ) 

< inPut and duPlicate> 

< echo character> 

< duPlicate character> 

< set. value of" CNT> 

< add to BUFFER adc::lress> 

< store char at. BUFFER<CNT>> 

< increment. CNT> 

< test. char DUPed be'tore 
'tor carriase return) 

< exits when char = CR) 

(.outPut line -reed> 
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1.6 Re~erence SuPPliment. 

Thi·~ sect.ion is desisned t.o be a. ref'erence sUPPliment. t..o t..Me­
Previous sections. The disscus'$ions .. are s.Peci f'ic· areas of" 
t.he use of" OmniFORTH and it. is assumed that. t.he reader now 
ha'$ some J.c.now 1 edsle· of' Omn iFORTH and is f'ami 1 i ar with t..he us• 
of' the slossar<:~. 

1.6.1 Humber Base Conversions 

In theorY OmniFORTH can use anY number base f'or inPUt. and 
OLJtPut.. The conversion base is stored in a user variable 
called BASE .. 

The OmrtiFORTH initial load or COLD st.art. will set BASE to 10 
<DECI1'1AL). The user maY chanse the cor.version base to an':l 
value f't-.om 2 to 36 b':::l enterins: 

n BASE < where n is a number 2 to 36 ) 

Now all inPut. and out.Put numbers will be converted ·accordinst 
t...o the current. •..Jalue stored in BASE. In actual Pract.ice 
most ... of' t.he time a user will use eit..her DECIMAL, OCTAL, or 
HEX numbers. OmniFORTH"'s vocabularY cont.ains Predef'ined 
words .• DECIMAL .. OCTAL .. and HEX t.hat. set. t.he BASE t..o 10, a, 
or 16 .. 

The f'ollowin:S is an examPle of' an int.eract.ive conversion of' 
a DECIMAL number t.o HEX: 

DECIMAL 255 HE'..< < CR) FF OK 
-----------------------------

The above exart1P 1 e set.s t.he BASE to 10.. P 1 aces the nUJV'tbeor 255 
on +...he stacY: ... sets the BASE to 16 .. and then • converts and 
Print·:. the number usi ns BASE 16.. Not.e t..hat. the BASE is now 
set. t.o 16 and all inPut. and out.Put. numbers w i 11 be in HEX. 
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1. 6. 2 Cons.t.ant.s 

In an':l comPuter lanstuase it. is necessat-::~ t.o nave dif"f'.,..Emt. 
dat.a t.'::IPes. OmniFORTH Mas a dat.a constant. declaration word 
CONSTANT + ... nat. can be used t.o def'ine words t.hat. wi 11 Plaee a 
Predetermined numeric value on t.op of' t.ne st.aek. 

The rollowin:S is an examPle or t.he use of' CONSTANT: 

HE~<: 
0 CONSTANT ZERO 
1 CONSTANT ONE 
FF CONSTANT MASK 
DECIMAL' 

< set. BASE 16) 
< def"ine 0=2EP..O> 
< def'ine l=ONE> 
< def'ine FF=MASK> 
< set. BASE 10) 

The abo•.Je ex.gmple wi 11 create three words ZERO .. ONE .. and 
MASJ< t.hat... , .... hen execut.ed wi 11 P 1 ace a a.. 1.. and 255 on t.he 
st.acf.-: .• 

1.6.3 I..Jariables .. Arra'::ls and Suf"rers 

Uari.gbles di rf"er f'rorn constants because when t.Me'\:f. are 
e::<ecut.ed + ... ne address of' the data is Placed on the st...aek. 
Theref'ore t.o set. at. the dat.a s.t.ored in a variable we must. 
use a t.he word @ to f'etch tr•e cont.ent.s of' an addre$s on t.oP 
of' t.he st.ack. ExamPle: 

0 VARIABLE VALUE 
23 IJALUE 
I,JALUE @ 

< initializes 0=VALUE> 
< st.ores 23 at VALUE> 
< f'etch value at. VALUE) 

Ar·ra'::ls. and buf'f'ers are about. t.he same and can be created 
usinst t.he words VARIABLE and ALLOT. An ei:Sht.'::l charaet.er 
buf'f'er or arra'::l can be creat.ed as: 

~ 

0 VARIABLE BUF 78 ALLOT 

Not.e that. t.JARIABLE def'ines a word .. SUF in this examPle .. t.h.at. 
is 16 bi t.s. <two b'::ltes) lons and initializes it to zero. Jo.le.xt 
the examPle continues t.o allocat..e an addit.i.onal 7S b-:rt.es 
usin:S ALLOT t.o extend t.he SUF arra'::l to embrace a total of' 
eisht'::l b'::lt.es. or rnemor":::. It. should be noted that. onl'=l t.he 
f'irst t.wo b•:::~t.es have been initialized artd the rernainins 78 
b':::lt.e-s are not.. 

Remember t.hat. all ~e~e~ences t.o a variable will eause the a 
16 bit. address. of' t.he variable t.o be Placed on t.he stack. 
An'::l b'::lt.e in t.he buf'f'er ma~ be accessed b~ addins an of"f'set. 
•.;.gllJe t.o t.he address. Fot"' examPle the ~i ~t.h b'=lte m.a~ be 
accessed b'::l: 

BUF 4 + C@ 



1. 6. 4 Dout:rle Number'S <32 Bit.) 

OmrdFORTH ha·s. the abilit.·::~ t.o u"Se 32. bit.· double int.eser 
number·"S to allow comPut.at.ion-s. requirins more Preci"Sion t.han 
that. .available wi t.h 16 bi +.. nurrtbers. 

Double number'S are con"St.ruct.ed· as 32 bit. sisned int.esers 
occuP':Iin:S t.wo 16 bi + ... st.ac~. PO"Si "lion-s or memor"::J locat.ions.. 
The t.op of' t.he st.ack hold-s t.he most. sisnif'icant. Part. 
includins -sisn .. and t.he second "Stack item contains t.he least. 
si:Sni f'icant .. Part .. of' t...he double number. 

This sect.ion will cover inPUt. and outPut. of' double numbers. 
The mat.h oPerators available will not. be discussed here 
·:.ince the•:~ are well descr·ibed in the :Slo"Ssar'.=.l <such as M* .. 
M.····~ D+ et..c. ). 

On inPut. the int.erPret.er will treat. a n'-'"ber cont.ainins a 
decimal Point. <such as 1.000000) as a double number. 

The nurrsber is converted as an int.eser. The decimal POint. 
wi 11 not. ef'f'ect. t.he converted value t...heref'ore 1. 000000 and 
100000. a wi 11 convert. t .. o t...he same 32 bit. si sned int.eser 
number. The onl'.=.l dif'f'erence is t.heo value,Placed inuser 
variable DPL .. 

DPL is set. t.o t.he number of' disit.s t.o t.he risht. or t.he 
decimal Point. and it. is UP t.o t.he user t.o use DPL as needed. 

Double numbers car. be disPla'::::led us.ins "0." t.o Perrorm t.he 
conversiol""s 'from 32 bit. s.isned int.eser number into disit.s 
t..hat. can be Printed on t.he corssole. For 'further custom 
f'ormat.. t_. ins see the next. sect... ion. 
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1.6.5 Custom Number Format-tins 

Cus+ .. om "format.tins ma':l seem comPlex at. "first and is not. 
necessar':l "for. most aPPlications. 

The "follot.o..lins MOROS are used in numbE;!or "format.t..insl 

<#.. #.. #) .. SIGN .. HOLD.. and :ItS 

The slossar·:~ should b& re'ferred to f'or de'finit.ions. and use 
of' the oPerators. 

Ir1 seneral <# set.uPs f'or a doubleo number conversion. # or #S 
are used to convert. t.he disi t.s and #) is used t.o t.erminat..e 
the con•,,ersion. The t'-'ords SIGH and HOLD are us.c:l t.o insert 
+ .. he sisn ar1d or ot.her charact_.e~ such as decimal Points .. 
commas.. et.c. 

The convert.ed disits besin wit ... h t.he last. sisnit"icant. disit. 
beins st.ored at. PAD-1 and each succeedins distit. Placed below 
that at b':lt.es PAD-2.. PA0-3.. &t.c. 

#) ~laces the count. of' characters and address of' the 
ccrnver+ ... ed st.rinsr on the st.ack in t.he order required f'or t.hEi' 
word TVPE which will out.Put. t.he st.rin$1. 

The above discus·~ion is not. comPlete and will recauireo 
e>~F·eriment.at.ion of" t.he user. In hOPes of' helPinsr .. the codins 
of" a;:)Ut.Put. oPerators we have included list.insrs of' screens 
that. are suPPlied with OmniFORTH. The- OmniFORTH INSTALLATION 
manual cont;ains source 1 ist.insrs. f'or set.Jeral custom number 
rout.ines alonsr wi + ... h source f'or the OmniFORTH EDITOR that. can 
be tJsed f'or re'f'erence. 
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2.1 OMniFORTH Text. Edit.or-

- . 
The OmniFORTH ~at.if'"dl. sws.t.em cont.ains· an EDITOR 
vociabularw·~ ·The' EDITOR allows ..Ou t.o build. and maint.ain t.ext. 
on disk~. NeW t.ext. .and chanses t.o exist.ins t.ext. are made 
int.eraet.ivel'=l us.insa t.he EDITOR ~ Inser-t.ion~ ctelet.ion~ and 
.....,.lacement: of" t.ext: ar-e allowed. 

Text. ~ be list.ed •. 

New lines ma'd be insert.ed. 

Exist.i~ lines ma'=l be alt.er-ed or delet.ed. 

~ines ma'd be coPied or moved on a screen. . . 

Text. on one screen can be coPied to anot.her- scr-een. 

Charac:t.er- st.rinss. in the text. ma'd be 'found and chansed. 

lnt.ernal. Pointer-s to 1 ine and cursor are under ':lOur cont.rol. 

Edit. command de-rinitions can be called b'd 'dOUr OPPlicat.ion. 

New commands can be added to existins set to extend EDITOR. 

The ~• -ror- t.he EDITOR is Provided on the OmniFORTH disk 
s.t.art.i~ at. screen 36. We hoPe that 'dOU will use it. to learn 
more about.- OmniFORTH and encourase 'dOU t.o extend it. t.o suit. 
'='OUr neec&:·. 

CAUTION 

The EDITOR stives 'WOU coMPlet.e cont.rol and access t.o all 
inrermation s.t.ored On disk. We recommend that 'dOU make a 
baekuP cOP'd of" YOur disk be-rore st.art.ins an edit. session. 
~ -~ DiSk 0Perat.ins S'ds.tem DOS to coP'd the entire disk 
-ror backuP~ 

You will be edit.ins. int.eract.ivel':=t and direct.l'd onto disk. 
Heed 'for backuP will be sreat.est. whi.le "::JOu are learninst how 
t.o uS& t.he·· s'ds.t.em and will diminish as ':IOU Slain e:>~erience. 
Even eXPerienced users will occasionall':=t make mistakes and 
cifH5.t.ro'd valUable· in'fcirmat.ion on disk, so Please use caution 
and t.ake ~ time t.o make a backUP coP'=' o'f 'dour disk. 
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2. 2 EDITOR Commands 

The. EDITOR r8"5P''nds t.o t.he f"ollowins command vocabul.ar'::J 
shawn·alPhabet.icall'::J. 

. . . -

All commands are shown in UPPer case. Parameters and user 
'SUPPlied dat.a are indicat.ed in lower case. St.l"'ins indicates 
cne or more· characters~ and numbei""S are indicated b'::J n and 
ra. ·Eacm ecimmand is t.rminated b'::J t.'=IPins a car-riase l"'et.urn. 

The c::'\.lf""S..O PO"&it.ion is shown b'::J the _ underline character. ... . .. 

The EDITOR uses OmniFORTH variables PAD <t.o allocate text. 
buffers) and SCR (t,o indicate which screen is beins edited). 

Note (part, or OmniFORTH *) indicates a command available 
outside of' the EDITOR vocabular'::J. The'::J are included here 
beeause ~ are usef'ul when edi tins. 

COMMAND .. -

B 

c st.rins 
- .. 

n CLEAR 

n II COPY 

n D 

n DEL.ETE. 

nE 

FLUSH 

nH 

DESCRIPTION 

BackuP cursor b'::J lensth of" 'text. in PAD. 

CoP'd s t.r ins into 1 i ne at. cur sOl"'. 

Clear entire sereen n t.o SPaces •. 

COP'd all t.ext. from screen n t.o s~reen m. 

O.let.e line n b'd holdins line at. PAD 
and movins lirae~ n+1 thr·u 15 uPwards. 
Line 15 will be reProduced. 
Note: 15 0 won~t. work because n+l is 
o~f" screen. Use 15 H 15 E to Hold 
and Erase line 15. 

O.let.e Pl"'evious n characters bef"ore cursor. 

Erase line n b'::J f'illii"'""S it wit.h SPaces. 

Find strins st.art.ins at. cursor until 
end o~ screen. If" s.t.rins is. not. found 
on '!IoCr~~ - the cursor is Placed at. toP 
of" set"'11en with a si•.;en error messase. 

Flush or write uPdated screen to disk. 
.(p~ of' OmniFORTH *) 

Hold line n b'W COP'din:S t.o PAD. 

• 
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2. 2 EDITOR Commands. <cont.inued) 

n I 

n ta INDEX 

L. 

n L.IST 

nM 

N 

n P st.rinsa 

nR 

n S 

n ta SHOW 

n T 

TILL. s.t.rins 

TOP 

n TRIAD 

DESCRIPTION 

Insert.; t.eXt. ··f"r'om · PAD· at.·· 1 ine n b':l Push ins 
'lines n+l down·: and dl'SC'ardins last. line. 

':~ 

· ·Index list. ins · of line 0 ·of' each screen 
beslinninsa with. screen n unt,i 1 screen m. 
(part of' Ortni.FORTH *> 

Re-List. current. edit. screen. 
Use n LIST t.o list. an':l ot.her screen. 

List. sereen n and ~ SCR m~.ins n current. 
edit screen. (Part. of' OmniFORTH *> 
Move C't.lt""$0r b':l sisned n charact.ers and 
di"SPlav PAD. I'f n<e t.hen move. bacl-<.wards. 

Next. occurence of' Previous Find st.rins. 
If" s.t.rinst is not. tound, t..he cursor is. moved 
-~ toP of" screen and an error mess.ase siven. 
This allows anot.her scan of' current. screen. 

PUt. st.rins on 1 ine n and in PAD. 
This comtaand is used t.o inPUt. and overla':l 
liNS or t.ext. within a screen. 

R.,..l.aee on 1 ine n t.ext.. held in PAD. 

~read b':l movin:!!l line n downwards and 
SP&ee ~illins line n~ Line 15 is lost.. 

List. -s.ereens in TRIADs < t.hree Per Pasle >. 
U....S TRIAD and ineludes screens n t.hru m 
in show list.. (Part. of' OmniFORTH *) 

T~ line n, Plaeins line in PAD and n on 
s.t.aek. 

O.let.e f't"'om cursor unTILL. end of' st.rins. 

TOP cursor home to TOP of' screen. 

List. screens in TRIADS <t..hree per Pase). 
Eaeh ..... be~inS wit.h a screen number evenl':l 
divisible bw 2. TRIAD allows rePlacins one 
.. ._, rat.her t..nan list.ins ent.ire a..Plicat.ion 
When chanses are roade.(Part. of' OMniFORTH *) 

O.let.e· t.he 'fir-st. occurence of' s.t..rins.­
s.t..art..tnsa·sean f"rom cUr-rent. cursor Posit..ion 

· ··\.nt.il. · ttnd of' screen. · · 
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2.3 Ent.erins t.he EDITOR 

CAUTION: Make a baekuP eoPW of' '::JOUr disk usins DOS bef'ore 
-~~ina an edi~ session. 

The source f'or the ED·ITOR is PrOvided b.Sinnins on screen 36 
of' the OmriiFORTH disk. . -·· 

To de~ermine if' EDIToR is resident.# t.'l:Pe: 

EDITOR 

If' t.he EDITOR is no~ resic»nt. 'dOU will see EDITOR? and will 
ne.d t.o t.\.IP8o in: 36, LOAD EDITOR f'ollowed b'=J a carriase 
ret..urn t.o load the EDITOR and ent.er it.s vocabular-':1 •. .. . . .. 

A ...,..OMPt, OK wi 11 aPPear when t.he EDITOR is ent.ered and ':IOU 
will be in-~e.EDITOR's voca.bular':l unt.il. ':IOU ret.urn t.o 
OrAniFORTH.bw comPiliri!l a new werd or reoC:~uest.ins anot.her 
vocabular~-~. 

. .. -

2. 4 Screen Commands. 

~ EDITOR works wit.h a Pase of' text. called a screen. A 
screen coriS.ist.s of' 16 lines <numbered 0-15) wi~ .64 
eharac~ 6n each line. Screen numbers are assisned t.o each 
screen and rePI"es•nt. a cont.i~us area on disk. OmniFORTH 
v.ariabhi SCR is us•d t.o st.ore t.he current. edi t.ins screen 
number and will be alt.ered b':l most. ot t.he screen commands. 
You maw alter it. '=.loi..rs.e 1 f' b':l t.':lfll' ins: 

n SCR ! 

wi"Mtre n is t.he screen number ~t. '=.IOU would 1 ike. Most. of" 
t.he SC"reen c:-omroanc:ts. wi 11 do this f"or ':IOU aut.omat.icall '='• 

2.4.1 Sc:reen List.: n LIST (Part. of' OmniFORTH *) 

Onc:9 wou ent.er- t.he EDITOR ':IOU should list. a screen. SamPle 
«tit. ser-Mns 57# 5S ... and 5'9 have been Provided on t.he 
OrrtniFORTH" disk t.o siv& '::K)U a chanc• t..o learn how t.o use t.he 
EDITOR. Yoi.a maw list. a screen at. an'=' t.iroe b':l t.':lfll'ins it.s 
number and LIST. For examPle ... 

57 LIST or 58 LIST or 5'9 LIST 

will list. sereen 57 .. 58 ... or 5'9. LIST not. onl'=' list.s a screen.­
it. also Plaees t.he sc....-en number in t.he OmrtiFORTH variable 
SCR. The EDITOR usn SCR t.o det.ermine which screen is beins 
«ti-t.ed. ·You should LIST .a screen bef'ore '=:IOU besin edi t.ins it. 
t.o verit':l--that. it. is t.he one ':IOU. want. and t..o set. SCR. 
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2.4.2 Sereen Re-List.: L· . . . 

()nee 'ltiOU are in t.he EDITOR ... s vocabular'::J .. '::JOU can t.•:n=·e L t.o 
li•t. the eurr~·edit. screen. Tr'::J t.'::JPin9: 

L 

to 1 i ~- . t.he C'Urt"'ent.. edit. 'DC'reen st.ored at. SCR. 

2. 4. 3 Sc:reen Index: n m · INDEX (part. or OmniFORTH *) 
. . 

INDEX will list. line e o~ a ranse or screens st.art.ins at. 
sereen n tin~il screen m. INDEX is Part. o~ OmniFORTH and can 
be called. at. .amal. t.ime. For examPle t.~Pe: 

36 44 INDEX 

t.o list. t.h4t ~ir"'St. line <line 0) o~ screens 36 t.hru 44. Not.e 
t.hat. c:oMmttnt.s reo enclos•d bw le~t. and risht. Parent.heses .. 
~·ded and ~ollOwed b'::J a SPace .. and can be used ror 
doeumen~~iOn an'::JWhere on screen. It. is a sood Pract-ice t.o 
use 1 ine .. 0 as a comment. 1 ine t.o describe t.he screen. INDEX 
will not. alter SCR. 

2. 4. 4 Screen Triad List.: n TRIAD (Part. o~ OmniFORTH *) . . . ~ ~ ... 

36 TRIAD or 37 TRIAD or 3S TRIAD 
~ ·- .. 

whidh will list. three screens Per Pase .. the rirst. screen 
alwawi st.art.ins with a number evenl'::J divisible b'::J t.hree. 
ThiS iS .dOi-ie . SO ':IOU. won't have t.o i i st. art ent.i re ·:s.ource 
f'ile Jus.-t..tp.UP.dat.e.a rew Pa$ie cha.nses.. TRIAD alt.ers. SCR t.o 

: · last. ·Kreen list.ec:l. 0n Pase. · 

2.4.S .Screen. Show: n M SHOW (part. or O~nniFORTH *) 

SHOW uses TRIAD t.o list. ent.ire screens. over a ranse. For 
•x.aimPleo t.~: 

36 44 SHOW 

t.o list. t.riads o~ screens t.hat. make UP the t.ext. EDITOR. Not.e 
t.hat. t.he f'ii-'st. -s.ereen on each Pase is evenl•::J dit.Jisible b'::l 
three· inclUdins screen n on f'irst. Pase and m on last. Pa9e. 
SHOW ·alt.ers- SCR t.o last. screen list.Eod on Pase. 
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n m COPY 

COPY allows ~ire ~creen~ or ~ext ~o be ~ran~rered rrom one 
~reeri t.o·-another. Text. 'from_ screen n will be c-OPied to 
'SCreen m. ·For ex.aMPle t.':Pe: 

38 59 COPY 

t.o ~ screen 30 t.o S9. Hot.e that. SCR will not. be altered 
tN ·COPY. ··---· 

2.4.7 Screen Clear: n Cl..EAR 

CLEAR screen n t.o sPaces and set. SCR ee~~Ual t.o n. T"=Jpe: 

to elear screen 59 and set.- SCR t.o 59 rraakins it. t.he current.. 
edit. screen~ 

2.4.8 Screen Flush: FLUSH (Part. or OmniFORTH *> 

FLUSH is a Part. of" OmniFORTH and can be called an":~ t.ime t.o 
w-it.e an Ulitdat.ed screen t.o disk. FLUSH ree~~Uires no 
Paramet.ers and is ealleod bw: 

FLUSH 

Not.e t.hat. FLUSH wi 11 onl "=' wri t.e .to di s.k i r there has been an 
UPdat.e t.o- ·a -ser.-n. FLUSH wi 11 not. al t.er SCR. 

2.5 Line Commands 

The EDITOR cont.ains a vocabular"=J of" line edit.ina commands 
~t. alloWs-comPlet.e eont.rol t.ext.· lines. There are 64 
chr.aet.ers Per line and 16 lines <numbered 0 t..hru 15> in an 
edit. screen~ -

Please capw screen ~ t.o 59 and use 59 as a samPle edit. 
~n t.o f"ami 1 iari:ze ':::IOursel r wi ~h t.he 1 ine commands.. T'dPe: 

57 59 -- COPY .. ( t.o COP"d- screen 57 t.o 59 > 
--TOP (_ to Position cursor to TOP ) 

59 LIST < t.o list. screen 59 and set. SCR=59 > 
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2.S.1 Line Deolet.e: n D 

0.1~ lin. n o~ current. edit. screen b~ mavins line ~ PAD 
and Pullins lines n+1 t.hru 15 UP~ rePr.oducins line 15. 
Ex4ililriPlei -

will hold lin. 5 in PAD .. PUll lines. 6 t.hru 15 UP int.o 5 t.hru 
14 t.hus rePi-'OducinS line 15 at. 14. Remember t.hat. D will 
r•~ the remainirisl lines. in t.he -i.creen each t.ime it. is 
used. Observe t.ha~ ·15 D will not. work because 15+1 is o~r 
current. edit. screen. Use 15 H t.hen 15 E t.o hold and erase 
line 15. NOt..e t.hat. PAD holds. orisinal line 5 read'=' f"or ot.her 
line commands. like ·x or R. 

2.3.2 Line Erase: n E 

Eras. line n bw f"illins it. wit.h sPaces. ExamPle: 

12 E 

will SPaceo or blank f'ill ent.ire 64 charact.ers of" line 12. 

2.S.3 Line Hold: n H . . 

Hold line n bw coPwins it. t.o PAD. For examPle: 

lS H 

will mov. line 15 int.o PAD wit.hout. dist.urbins orisinal line 
1S in· _,..- waw. PAD can be used bv ot.her line commands like I 
or R t.o '....eProc:luce ·· PAD t.ext. on current. or an':::l ot.her screen. 

2.5.4 Line Insert.: n I 

lns.et""t. t.ext.. httid in PAD at. lineo n bv Push ins 1 ines n+l down 
and diseardiNI last. line. Trw: 

S I 

t.o move 1 ine 8 t.hru 14 _down t.o 9 t.hru 15 and t.hen reP 1 ace 
t..Xt.. held i'n PRO on line S. Not.e t.hat. I will renumber the 
remairdns Tines. in· t.he·screen each t.ime it. is used. 
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2.S.S Line Put.: n P st.rins 

Put. 'lot.rins of' t.ext. into PAD and COP'=' to 1 in• n. Put. is t.he 
c:olnll'lanCI used to -ihPut. new linEH. of" t.ext. •. For examPle: 

--- . 

12 P the quick brown f"ox 

will move ••t.het C~~Uiek brown f'ox" int.o· PAD and rePlac• line 12 
wi t.h · t.t» c:oMt.ent.s. of': PAD •.. 

2.S.6 Line RePlace: n R 

RePlace line n wit.h t.he cont.ent.'lo of" PAD. For examPle~ if" PAD 
had been loaded usinst D ~ H~ I~ P ~. or· T t.hen t.":JP ins: 

7 R 

wi 11 cOP'=' t.ext. f"room PFIO ont.o 1 ine 7 of" c-urrent. edit. screen. 
Hot.:. that. R. is usef"ul t.o rePeat. line£ on screens. 

2. s. 7 L.ine SPreadl n S 

SPre-ad OPens UP line n b":J Pushins lines n t.hru 14 down t.o 
n+l t.hrU 1·5· .and t.hen SPace f"illins line n. For examPle: 

4 s 
will PUSh lines 4 t.hru 14 t.o linEH. 5 t.hru 15 and then blank 
1'ill line-4. Not.• t.hat. line 15 is lost. and t.hat. each t..ime S 
is used.; t.he-remainins lines in t.he screen are renumbered. 

2.5.8 Line T~l n T 

T~· will diSPla'=l ~st. one line of" a screen Placins the 
line or t.ext. in PAD and line number on st.ack. For exaMPle: 

e T 

will t.'!:Pe line a .. Plae. it.s t.ext. in PAD~ and line number a 
on ~ st.aek. ~t.e t.hat. T can be used t.o set. UP ot.her line 
edit.ir"da c-ommands D~· E.. I .. R.. and S. R&tmember t.hat. durins a 
normal edit: s&tssion ":JJY will Probabl':J use several T".s .. 
JDUShins numbers ont.o s.t.ack and not. usins or POPPir1s t.hem 
of'f'" .. .SO i-t is a sood idea t.o cl•an UP the st.ack occasional!'=' 
bw ~~i~ 'SP! f"ollow&td b":J a carria$e.ret.urn. 



OmniFORTH EDITOR 2-9 

~ EOITOR~s vocabular~ con~ains command derini~ions that 
allOw int.ef'aet.ive charac-t.er st.rin:!il and cursor maniPul a~i ons. 
TM ~ Posit.ion is shown b'::J t.he _ underline charact.er. 
Hot.e t.hat.·one SPace MUSt. seParat.e a command t.hat uses a 
-.t.rins Paramet..er and all commands re-=tuir-e a carriase ret.urn 
t.o exeeut.e •. 

PleaS. cOP~ screen 57 t.o 39 and use 59 as a samPle edit. 
scr..n t.o ·· f'iilmi 1 iarize '::JOursel r wi t.h t.he 1 ine commands. T'::i!Pe: 

57 59 ·COPY 

TOP 

59 LIST 

< t.o COP''::J screen 57 to 59 > 
( t.o Posit.ion cursor t.o TOP > 

( t.o list. screen 59 and set. SCR=59 ) 

2. 6. 1 St.rinst. BackUP': B . . ... 

Bac:okuP eur'SOI"' b':i t.he- lenst.h of' . t.ext. in PAD. This command is 
normallv used after a c~ F~ or N t.o rePosition cursor t.o t.he 
~innina o~ the strins. For examPle~ arter- usins F strins~ 
V0U IMW t,,;;pe: 

B 

t.o move eursor baek t.o besinnins o~ t.arset. s~rins. Not.e t.hat. 
rePeated use orB will backuP cursor-Past. TOP. 

C "Sot.rins 

CoPw st.rins ~ insert.ins it. int.o line at. Present. cursor 
loc:at.ion. Fer examPle.- af'ter Posi t.iorain:sl cursor .. '::JOU ma'::J 
t. ..... : . . 

t..o insert. "eoP~ st.rins t.est." at. C'UI""sor location• The 
ret'iainder -o~ line is disPlaced ri:slht. causins an'::J t.railins 
eharaet.ers · P.ast. lhe 64t.h t.o be lost.. Remember t.o insPect. t.he 
ProJI'ifl't. 1 ine· af't.er Usin:S C t.o · check i r '=IOU have lost. last. 
f'ew cnaraetAJ.rs. If' ·end of' edit. scre.n is d&t..ect.ed~ an er-ror 
~NS:sase OFF- CURRENT EDITING SCREEN is siven <use TOP t.o 
rewt.>. ·-. 
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n DELETE 

To dele~e ~ Previous n charac~ers tha~ aPPear bef"ore the 
eui"'"SSr. For·· examP 1 e i 1" c::ursor is loc::at.ed af"t:er a s~r ins& ..ius t 
~...... -·· 

2 DELETE 

and ~u will delete the las~ two char-ac::ters of" strins& and 
~II ~ remainder of" line lef"t. No~& that if" ~ou delete 
while t.he -c::Ursor" i'i- PO'Soit.ioned at besinnins& of" a line ~ou 
will JII'Ull. line UP fnto Previous line. 

2.6.4 st~ins Find: . . . 

to Find ••t.cr•t.•• s~ins. If" t..ar"Set. s~ins is not 'found or 
search eneeun~ers. end of" -~een an error messase is :S&iven 
and t.he c::ur9.or is Plac::ed at TOP read'!:J f'or another scan. '-lou 
IU'W us.ao N. to -s&areh 'for Nex~ ~arset. st.rins. 

2.6.3 St.rins Move: n M -· . 

Move cursor b'!:J sisn&d n locations and then disPla~ PromPt 
1 ine. Fc:ir examPle:: · 

or· 7 M 

will mov. cursor back 5 or 'forward 7 Positions and diSPla'!:J 
line 'lohowintl new CJ,..II"-'501"" loc~t.ion. No~e 0 M will disPla'!:J 
ltn.: withOut. movfnst cursor. 

2.6.6 St.riml Next.: N 

Next will search f'or ~e Next occurence of" the Previous Find 
tars.t s~ina. Search starts at current. cursor location and 
coont..inueti. ·· \Jnti l end of' 'SCreen. For examPle~ af'ter- us ins. F ~ 
t,.rw: 

N 

to f'ind Next. t.arset used b'!:J F. Note if" scan encounters end 
of" Ki"een an error meos.sase is Siven anca the CJ,,I"-SOr is 
Posit..ioneod.t.o TOP read'!:J f"or another scan. 
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2.6.7 S~i~ Till: TILL s:lr-ins . 
Dele~.- characters startins a~ cursor and con~inuins unTILL 
end of" ~t.rlNI has. been dele'led on current. edi 'l 1 ine. 
Position CUI"'Sor and t-=-Pe: 

TILL test.. 

t.o delet.e all eharact.er-s. unTILL end of' s'lrin:51. Not.& that. an 
error mes.s.ase is. !liven if' s.rt..in:S is. no'l f'ound or end of line 
is..encount:red. 

2. 6.8 St.rin:51 TOP: TOP 

TOP will move cursor locat..ion home· t.o the TOP lef''l Position 
of"· ·t.he current. edi t.ina screen. TOP can be us.ed t.o reset. 
error conditions. and 'lo resume edi~ ses.s.ion. 

2.6.9 St.riNI eX~ract.: X s.t.r ins 

Remove or ext.ract. the f'ir-st. occurence of' t.arset. st.rins 
•t..ar~ina jean at. current. cursor locat.ion •. Tr-=-:. 

'.. -

t.o .Xt.raet. t.h4t s.t.r-ins "'lest." from the edit, screen. Hot.e that. 
an error mess.a:51e is siven if' st.rin:S is. no'l f'ound. The cursor 
is..POs.it.icinect t.o the. TOP of' the current. ed1t, screen t.o allow 
.,Ot.her sc-an. . 
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3.1 OmniFORTH 8080 + 280 Asser~ler 

OmrsiFORTH Provides the abilit'd to imPlement native machine 
code o'f thE< resident Processor. Alt.housh OmniFORTH P-rovides 
Pc•wer, almost e<=~ual .. i:..o ass.eombl'd lansu.aste t.here are some caSEK 
wher·e the user ma'd. desire to use native machine code such as 
call in:SI PrE<def'ir.ed subroutines or in sPeed critical 
r•:>utines.. Assembl'::l code is eas':::l to Produce in OmniFORTH, 
o-ften easier than usins a standard assembler. 

Omni FORTH comes ~._. i th a comP 1 ete incrementa 1 s.t ... ruct.ured 
assembler f'c•r each Processor imPlemented. This imPlemenat.ion 
is suPPlied with a 8080 assembler loaded and read'=' to use, 
Ph-is and oPt...ional 280 as·:.embler that' can be loaded bw the 
1...1·:-er as needed. 

3. 2 CODE wor·ds. 

U·:.er··:. of' FORTH ref·er to the as.sembl':::l lansua:Se routines as 
CODE •..Jords. CODE words once created ma':::l be used. the same as 
an':l •:>t.her OmniFORTH word. The OmniFORTH assembler is alwaws. 
resident. and is invo~.ed .b'::l t.he ~o.~ords CODE or ASSEMBLER. 
ASSEMBLER is. t.he name of' t.he asse-mbl':::l vocabular':::l Just. as 
FORTH is. the. name o-r the f'undament...al vocabular':::l. 

CODE t._tords l:•e:Sin v.•it .. h t.he v.•ord CODE and end wi t.h NEXT .JMP •.. 
NE>::T beins t.he address of' the reent.r'::l into OrnniFORTH. The 
st.r·uct.ure of' a CODE wor·d is: 

CODE name assembl':::l code NEXT JMP 

where name is the name of' word t.he same as us.ed with a colon 
":" def'irli + ... ion. 

I nor·der· t.o be comPlete.. Omn i FORTH Provides the abi 1 i t.'=:l t.o 
l•:JOP and t.est. b':::l the use of' the words BEGIN.. UNTIL., IF ELSE 
.:.rid ENDIF <sirnilar to their- use in hish level OmniFORTH). 

There i-:. one f'urrdamer.t .. al di f'f'erence when codinst code words 
from codirr:S colon words... and t.hat. is. t.hat. t.he int.erPret.er is 
irr execJ.Jt.ion mode and not. in comPile mode. Ther9f'ore hi:Sh 
1 eve l Ornn iFORTH wor·d$. such as SWAP.. DROP.. 1 +, et.c., rna'\::1 be 
used at. assembh:~ t.ime t.o maniPulat.e addr&sses... values etc. 
Ar.ot.t"llc;.r· consideration is t.hat. lif.c.e hish l&vel OmniFORTH, the 
t··eJ.,.Jer .. :.e Pol ish not.at.ion holds.. t.heref'ore mnemonic def'ini tion 
is re• ... •er·sed 'from that of' a star.dar·d assembler. An examPle of' 
t.t-d·::. can be seen irs t.h& NE'"r:T JMP which would be JMP NEXT 
t.,ti +Jh a st...:.ndard assembler. 
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3. 3 Condi t.ior,al Te·s+.. 0Perat.ors. 

f.\!t-,en 1.-1·sin~ t.he BEGIH ..... UNTIL and IF ••• ELSE ••• EHDIF 
·a.t.rtJc:-t.ur·e·s in t.he assembler·~ t.he UNTIL and IF s:t..at.ement.s 
wi 11 code c-ondi t.ional JumPs. Inorder· t.o ma&.-'.e t.he P'I""OPEW" 

.JumF· c-ode.. t.he user must. F-recede t.he IF or UNTIL b":J one o'f 
+ .. he a·:.s.embler· condi + .... ional test. oPerat.ors.. 

ASSEMBLER TEST OPERATORS 

0= True if' c-ondi + ... i or, code z Bit is set. 
cs Trt.Je if' condit.ion cc,de C Bit. is. set. 
PE Trt..Je if' cor,di t.ion code p....-tJ Bit. is set. 
O< Trt..Je if' cortdi +... i c'n code s Bit. is. set. 
NOT Re•._.terses lo~i·:- of' t.he abOJ.Je c.ondi t. ions. 

3.4 C•:•de l,tor·d +..erm i r,at, i ens 

Code wc,r-·d·s ar·e termir1at.ed b'::l .JumPinSI into the interPreter .. 
t.t-u:-r·ef·c,r·e the OmniFORTH assembler· Pro•.Jides three const..ant.s. 
tt-ta+... F·t ... ov i da• ab·sc'l ute addr·es.·ses wi t...h in the i nt.erPreter the':~ 
ar--e: 

NE:X:T 

HPUSH 

I.~IHPUSH 

Pus.h" s. the HL re:=ti s.t.er on the stack 
t.hen ::toes t.o NE<T 

Pus.h·'s the Wl~"' (or DE) and the HL resisters 
on t.he s t.acJ<. then Sloes t .... o NEXT 

These cons.t ... ant.s are tJsed as: 

1'4EXT Jt1P 
HPUSH JMP 

•:•r· ~!HPUSH .Jt1P 

3.5 OmniFORTH Resister Desi.Snat.ions. 

OmniFORTH u·:.es two of' the 16 bit. resist.er Pairs t.o Mold 
·:.•::~s+...em F·ointers. The'::l ar·e the DE resis.t..;.r which contains 
tt-te- t • .Jor·d p,:;.inter ar,d t.he BC resister which cont.ains t.he 
ir,ter-·pr-·et.er· Pointer·~ t.heref'ore mos.+... FORTH ProsJrammers P'l""ef'er 
to ref'er t.c• the D and E re:Si s.t.ers as W and W" and the 8 and 
C r·e~ is t ... er·s. .as t.he I and I" .. For t.hose die harrd assemb 1 '::1 

F·r·osr.ammer·s t.he user ma'::l load the o .. E .. 8 .. and C OPerators 
f'r·om + ... he oF·t. i onal ins t.ruct ... ion set.. 

The t~ll·V resister Pair· ma'::.f be chans:~ed wit.hin a code word 
·:.inc.:- t--!E~·:T l..ti 11 r·est.or·e t.he WW" re:Si s.t.er Pair. 
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I..JARNING: 

The I I" r·esi s:t...er Pair must. be rest..ored b':l t.he user wi t.hin 
the code word .. if' used;. because FORTH will blow when NEXT 
is ent.ered artd if' Il ... i-s incorrect.. 

The user ma':l use all other resti s:t.er""S <excePt. t.he- st.ack 
Point .. er SF') since all FORTH int.ra word P.aramet.ers are 
Pas·sed on the -£tack. 

3.6 OPtional Z80 Inst.ruct.ion Set. 

Inorder t..o save memor':l. SPace the ent.ire zse inst.ruct.ion set. 
is not. PrecomPiled in OmniFORTH t.he user is Provided wit.h 
t.he ·:.ource of' the remainin:S rr.nemonics and Ma':l ~~tleet. 'to load 
an':! Part. or all. The OPtional mnemonic-s. are indicat.ed in 
t.he mnemonic list b':l an asterisk in colurRn one. 

Inorder to remairt comP.at.ible- wi+ .. h other JJEPrsions of' FORTH in 
8 bit. immediate instrt...~c+ ... ions.. OmmniFORTH allows t.heo us• of" 
t..he immedi;at.e oPerat.or #. The f'ollowins +...able lis.t.s 
alternate f'orms of' some- mnemonics liste-d in t.he as.s.embl':l 
mnemonic· t.able: 

St.amdard Alt.ernat.e <available in OmniFORTH> 

'::.I '::I R l'!11JI '=''=' # R MQIJ 
'::.I ':I AD! '::.I':J # ADD 
'=''=' ACI ':J':I # ADC 
'::.I '::.I ANI '::.I':J # ANA 
'::.1'::.1 >c:RI ':I':J # XP..A 
'::.I '::.I CPI '::.I '::.I # CMP 
'::1'::.1 ORI '::.I ':I # ORA 
':I '::.I SUI ':I '::.I #SUB 
'::.I '::I SBI '::.I '::.I 1 see 

Normall'::.l CODE words are writt..en in HEX mode there-rare t.he. 
H€'-< •,;•a lues A;, s .. c .. D .. & E would be misint.erPet.eod as restiswrs 
inst.ead of' the HEX values. Inorder t.o avoid this Probl•m~ 
the- •...aser when usins the assembler should us• eA.. 08, ac .. 

· 00.. & 0E f'or the HE>:: value'5.. 

WARNING: 

The B .. c .. D .. & E resister mnemonics are not. resident. in t.he 
st.ar.d.ard s'::.lst.em t.heref'ore if" use is desired. t..heo':l· must. bet 
loaded f"rom t..he oPtional assembl'::.l mnemonic source. 

This manual is not. ir•t.ended t.o t.each assEH'Rbl':J lansuase 
Prosrramminsr.. bt~+... t.o be a suide in irru=-lement.inst machin• coc:lllt 
in FORTH. User"'s t.hat.. are not. alread'::ll Prof"icient. in assembl':&l 
lar.suase cod ins should consult. ot.her ref'erence rnat.erial •. 



OmniFORTH ASSEMBLER 3-4 

3. 8 E:x:amF·l e·::. 

The f'•::;ll·::;~..ains are examPles of' simPle code- words used t.o 
i llt.Js t.rat.e OmniFORTH assemb 1 '=-' cod ins. It. s.houl d be not.ed 
+..hat. t..he"::J are f'or examPle Pur·Poses onl"::J and ma'd alreac:hrl 
exist. or ma'::l be of' no Pract.ic·al use. 

3 g 8. 1 Ot...IP 1 i c:at,e tJ-,e t.oP s t..acJ..c, i t~em. 

CODE DUP H POP H PUSH HPUSH JMP 

3. 8. 2 Add t.l-n? t.oP 2 ·::. t.ac-1-:. i t.ems. 

CODE + W POP H POP I.,J DAD HPUSH JMP 

CODE SWAP H POP ~<THL HPUSH JMP 

3. 8. 4 Ca 11 ·3 user rout.ine 1 oca+ .... ed at. address F000. 

CODE SAM F000 CALL NEXT JMP 

3. 8. 5 Se.3rch rflemc•r'::l st.ar+ .. inS! at. t.he address on t.OP of' the st.ack 
f'or· a ch.arac+ .... er contained in the· sec-ond i t.em on t.he s:t...ack~ 

leavir•sl +Jhe address of' the character on the st.ack 

CODE SEARCH-MEM H POP 
BEGIN 
H DCX 

W POP 
M CMP 
H PUSH 

W" A MOU 
H IHX a= UNTIL 

HE't<T JMP 

3.8 .. 6 ReF·lace the toP of' s:t..acj.l, wit.h a 1 <TRUE) if' it. is equal 
t.o a zero otherwise r·ePlace i +.... wi t.h a a <FALSE> • 

CODE SAM H POP 
0= IF 
0 L MUI 

A XRA 
1 L MUI 

EHDIF 

H ORA L ORA 
ELSE 
HPUSH JMP 

a H MIJI 
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3.9 ·Assembler Mnemonics 

The f'ollowins mnemonic. t.ablei . was. modi f"i'ed and rePrint..ed 
f'rom A. M.o Ashle~" s. .. POS _ As.s.embl.~ Lansuase DevelOPment. ~t.em 
which was used .. tQ develoP this ZS0/80S0 OmniFORTH- S':l'Stetn. 

RePrinted with t.hanks. and Permission of': 

A.M. Ashle~ 
39~ Sierra Madre Villa 
Pasadena~ CA 91107 
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3.9.1 Resister Mnemonics 

All o~ the 280 resisters ~.Je been ass.isned Prede~ined 
mneroordc-s.. These assisr.ment.s asree wi t.h t.hose :Siveon tN INTEL 
.and ZILOG. 

Resister De'finit.ion Value 

A Accumulator 7 

* 8 a or 16 bit. 0 
I 8 or 16 bit. a 

* c a bit. 1 
I·' 8 bit. 1 

* D a or 16 bit. 2 
w 8 or 16 bit. 2 

* E a bit. ·3 
I,J ... 8 bit. 3 

H 8 or 16 bit. 4 

L 8 bit. 3 

M Memor':t Indirect. (HL,.) 6 

SP Staci-e. Poin-t..er 6 

PSW Prosram S·t..at.us Word 6 

' D< 16 bit. Index 000H 

DO 16 bit. Index 0DDH 

IV 16 bit. Index 0FDH 

rn 16 bi +.. Index 0FOH 

* RF Re'fresh Resister 04FH 

* HJ I nt.er·ruPt. •Jector 047H 

# I rt.medi ate 

These resister assisnments ma':l not be rede'fined. 

* Indi cat.es an oPt... i or.al mnemonic <see t.ext.> .. 
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3.9.2 Assembl'::::l Lansuase 

As a con'5-e«rt...lence or ravorins t.he INTEL mnemonic seot. over 
that or ZlLOG .. t.he 298 inst.ruc.t.ion SUPEtt""SEot., has. been 
invent.ed. One consideratdon in t.he de-finition or inst.t"'uct.ion 
mnemonics is st.andar"d.asSEtmbl'=:J lansuase convent.ion. In the 
instruction mnemonics which f'ollow. 

ref'ers to an arbi t.r-ar'=' 16 bit da'lumJ 

'=''=' ref'ers t.o an arbitrar'::::l 8 bit datumJ 

d ref'ers t.o a ZS0 diSPlacement. eXcePt 
ror relative JumPSJ 

ref'ers to an 8 bit. r-esister 
<A~ B or r .. cor r~ .. D or w .. E or w~ .. H .. L .. M> 

RP ref'ers to an 16 bit. resister Pair 
<B or I.. D or W.o H .. SP> 

ref'ers t.o an 16 bit r-esister Pair 
<PSW .. B or I .. 0 or W .. H) 

3.9.3 Eisnt. Bit. Load 

MNEMONIC 

R R MOfJ 
d IX R MQIJ 
d IV R MOIJ 
R d IX ~101J 
R d IV MOIJ 
I'J A 1"101J 
RF A MOIJ 
A I'J MOIJ 
A RF MOU 

ZILOG 

LO R .. R 
LD R .. <IX+d) 
LD R .. <IY+d) 
LD <IX+d) .. R 
LD <I'-I+d) .. R 
LD A .. I 
LD A . .f~ 
LD I .. A 
LD R .. A 

~3. 9. 4 Accumulator Load / Store. 

-=1«1 F'P LOA 
B LDAX 
D LDAX 

qq F'P STA_ 
B STAX 
D STAX 

LD A .. (nn) 

LD A .. <BC> 
LD A .. <DE> 

LO <nn) .. A 
LD <BC> .. A 
LD <OE) .. A 

REMARKS 

From r"'9Sii$t.er t..o resist..er 
Resis~ indirect. <R not.= M> 

<R not= M) 

Fetch int.erruPt. vect.or 
Fetch ref'resh resister 
Load int.erruPt vector 
Load ref'resh resister 

Accumulator direct. 
Accumulat.or extended 

Accumulat..or· direct. 
Accumulat..or ext.ended 



' 
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3. 9. 5 Eisht. Bit... Load Immediate 

MNEi"'ONIC ZlLOG REMARKS 

'::1'::4 # R MOI.J LD R .. n Resis.t.er- irt~mediate 

* ':::1'::1 R 1"11JI LD RJ r• Resister imrtsediate 

':::I ':::I d D< MJJI LD <IX+d)~n Memor':::l· i.ndirect. iMmediate 
'::1':::1 d IY MIJI LO <IV+d)~n 

. 3. 9. 6 Sixteen Bit. Load / Store 

qq pp RP LXI LD RP .. nn EXtended immediate 
qq pp IX L>::I LO IX .. nn 
qq pp IV LXI LD IV~nn 

qq F'P LHLD LD HL .. (nn) Extended indirect. load 

* <=!-=! pp LBCD LD BC .. <nn) 

* qq pp LOED LD DE .. <nn) 

* qq pp LIXD LD IX .. <nn) 

* '=I -=I PP LIVD LD IV .. <nn> 

* '=!-=! PP L.SPD L.D SP .. <nn) 

'=let pp SHL.D LD <nn> .. HL Ext.ended indirect. store 

* qq pp SBCD LD <nn> .. BC 

* '=I <=I pp SDED L.D <nn> .. OE 
* qq pp SI>~D L.D <nn> .. IX 

* '=!-=! pp SIVD L.O <nn) .. IV 

* qq pp SSPO LO <nn> .. SP 

SPHL L.O SP .. HL. Set stack Pointer 
* SPI>:: LD SP .. IX 
* SPI'-1 LD SP .. IV 

QP PUSH PUSH QP To stack 
IX PUSH PUSH IX 
IV PUSH PUSH IV 

QP POP POP QP From st.ack 
n~: POP POP IX 
IV POP POP IV 

* Indicat.es an •::tF·t. i ona 1 mnemonic <see text.) • 
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3.9.7 Exchan::re .. Block T~ans~e~s~ and Search 

1"1t-~EJ'o10NI C ZILOG REMARKS 

~<CHG EX OE .. HL. Exchanse 
* EX EX AF .. AF~ 
* EX~.:: EXX 

XTHL EX <SP> .. HL 
* ~<TI)< EX <SP> .. IX 
* ::<TIV EX <SP> .. IY 

* LDI LDI T~ans~et"" 
LDIR LDIR 

* LDD LDD 
LDDR LDDR 

* CPO CPO Search 
* CPDR CPDR 
* CPII CPI 

CPIR CPIR! 

3. 9. 8 Eisht. Bit. Ar·i t.hmet.ic and Losical 

R ADD ADD R Add rnist..er 

~'=' # AND ADD A~'=''=' Add immediat.eo 
* '=''=' ADI ADD A.-'::1"» Add immediat.eo 

d I~: ADD ADD <IX+d) Add indirect. 
d IV ADD ADD <IY+d) 

R ADC ADD R Resist-er'" wit.h carr'!:~ 

d I::< ADC ADC <IX+d) Memot""'!:l indit""eoct. wit.h Cal"'~'\::1 
d IV ADC ADC <IY+d) 

'::1'::1 # ADD ADC n Immediate with carr'::! 
* '=''=' ACI ADC n Immediate with carr'!::~ 

* Indicates an oPtional mnemonic <see text.). 
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3. 9. 8 Eisht .. Bit. Ar-i t.hmet.ic and LOSiical <Cont.inued) 

MNEMONIC 

RSUB 
d IX SUB 
d IV SUB 
RSBB 
d IX SBS 
d IV SBB 
R ANA 
d IX ANA 
d IY ANA 
R ORA 
d IX ORA 
d IV ORA 
R )<RA 
d IX XRA 
d IV XRA 
R CMP 
d IX CMP 
d IV CMP 
R INR 
d IX lHR 
d IV IHR 
RDCR 
d IV OCR 
d IV OCR 

'='':.l # XRA 
* '='':.l }<RI 

'=''=' # CMP 
* ':::1'=' CPI 

'=''=' # ORA 
* '=''=' ORI 

'='':.l # SUB 
'=''=' SUI 

'=''=' # SBB 
* '=''=' SBI 

ZILOG 

SUB R 
SUS <IX+d) 
SUB <IX+d) 
sac R 
SBC <IX+d) 
SBC <IV+d) 
AND R 

·AND <IX+d) 
AND .(JV+d) 
OR R 
OR <IX+d) 
OR <IV+d) 
XOR R 
XOR <IX+d) 
}<OR <IV+d) 
CP R 
CP <IX+d) 
CP <IV+d) 
INC R 
INC <IX+d) 
INC <IV+d) 
DEC R 
DEC <IX+d) 
DEC <IY+d> 

XOR '='':.l 
XOR '=''=' 

CP '='':.l -
CP ':d':.l 

SUB '=''=' 
SUB '=''=' 

sec A~ '="=' 
SBC A~':.l':.l 

REMARKS 

Subt.ract. resai s t.er 
Sub-tract. r11emorw indirect. 

Resri 'S.t.er wi t.h carf""ld 
ME!omor':At indirect. wi t.h earrw 

Losical and r.sist.er 
Memoro; indirect.. 

Losical- OR resai.st.er 
Memort; indir"'eet. 

Exclusive OR t'"'e:!iilist.er 
Memor'=' indir-ec-t. 

Resi s t.er comPar• 
Milimor'=' indirect.. 

Accumulator immediat.e 

* Indicat.es an oPt.ional mnemonic <se. t.ext.). 



Int.eract.ive ComPuter S':lst.eoms.. Inc. OmniFORTH ASSEMBLER. ::s-11· 

3.9.9 General PurPose Ar-it.hmet.ic and CPU Cont.rol 

MNEMONIC 

DAA 
CMA 
NEG 
CMC 
STC 
HOP 
HLT 
DI 
EI 
0 IM 
1 IM 
2 IM 

ZILOG 

DAA 
CPL 
NEG 
CCF. 

. SCF 
HOP 
HALT 
DI 
EI 
IM 0 
IM 1 
IM 2 

REMARKS 

.Decimal adJust. accumul•t.or 
. ComPlement. acc:umulat.or losaical 

Nesaat.eo acc:umulat.or 
ComPliment. carr'=' -r1asa 
Set.. carr"» f'last 
No OPerat.ion 
Halt. CPU 
Disable int.er'-rt~t.s 
Eabl e int.errUPt.s. 
Set int.errYPt. mode 

3 •. '9. 10 Sixteen Bit. Arit.hmet.ic GrouP 

P..P DAD 
RP CAD 
RP sse 
RP IV DAD. 
RP INX 
IX IN'..< 
IV INX 
RP OCX 
IX DCX 
IV DCX 

ADD HL .. RP 
AOC HL .. RP 
ADD IX .. RP 
ADD IY .. PP 
INC RP 
INC IX 
INC IY 
DEC RP 
DEC IX 
DEC IV 

3.9.11 Rot.at.e and Shif't GrouP 

RLC 
RAL. 
RRC 
RAR 
RSCL 

* M· SCL * d. IX SCL * d· IV SCL 
* R RL 
* R SRC 
* R RR 
* R SLA 
* R SRA 
* R SRL 
* RLO 
*RRD 

RLCA 
RLA 
RRCA 
RRA 
RLCR 
RLC <HL) 
RLC <IX .. d) 
RLC <IY .. d) 
RL R 
RRC.R 
RR R 
SLA R 
SRA R 
SRL R 
RLD 
RRD 

16 bit. add <RP not.= H .. IY) 
Add wit.h carl""'=' <RP not.= H.. IY) 
Add resai ster Pair to IX 
Add resist.er Pair t.o IV 
16 bit. incremeont. 

16 bit. decrement 

Accumulator le-rt. circular 
Le-rt circular ~rOUSh carr":~ 
Accumulator ri!lht circular 
RiSht. circular throusn carl""'=' 
Resister lef't circular 
Memor"d le-rt. circular 
Lef't circular memor":: indirect. 

Re:!!!l is t.er lef't. thrOUSh carl""'=' 
Resist..er risht. circular 
Re:!!!lister riSht. ~ousn carr'=' 
Lef't. lirtear bit. 0 = 0 
Ri:!!!lht. linear bit. 7 = ext.ended 
Risht. linear bit. 7 = 0 
Le-rt. decimal 
Risht.. decimal 

* Indicates. an oPt..ional mnemonic <see text). 
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3.9.12 Bit. ManiPulat.ion (b=bit. number 0 <= b <= 7) 

MNEMONIC 

* R b BIT 
* M b BIT * d IX b BIT 
* d IV b BIT 

*RbSTB 
* M b STB 
* d IX b STB 
* d IY b STB 

* R b RES 
* M b RES 
* d !)¢: b RES 
* d IV b RES 

P IN 

R CIN 

* INI 
* INIR 

* IND 
* INDR 

POUT 

R COUT 

:+: OUTI 
* OUTIR 

* OUTD 
* OUTDR 

ZILOG 

BIT b,R 
BIT b .. <HL) 
BIT b, < I><+d) 
BIT b .. <IV+d) 

SET b .. R 
SET b .. <HL) 
SET b~<IX+d> 
SET b .. <IV+d) 

RES b .. R 
RES b .. <HL> 
RES b .. < IX+d) 
RES b .. <IY+d) 

IN A,(p) 

IN Ft., <C> 

IHI 
INIR 

IND 
INOR 

OUT <P> .. A 

OUT <C> .. R 

OUTI 
OUTIR 

OUTD 
OUTDR 

REMARKS 

Zero rtas =· bit. b or R 

SET <1) bit. b or R or memor'W 

Reset. <0> bit. b or R or memor'W 

InPut. and increment. 
RePeat. inPut. and increment. 

InPUt. and decrement. 
RePeat.ed inPut. and decrement. 

Resi s:ler R t.o Port. < C> 

Out.Put. and increment. 
RePeat.EiKf out:Put. and increment. 

Out.Pt;.at. and decrement. 
RePeat.ed out.PUt. and decrement. 

* Indicates an oPt.ional mnemonic <see t.ext.). 
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3.9.14 JumP GrOUP <V=ar.ddr·es.s. des.t.=des.t.inat.ion +-12S.b'dt.es) 

MNEMONIC ZI.LOG REMAPJ<S 

IJ JMP JP fJ JumP 

* fJ JNC JP NC .. IJ No. carr'd 
* IJ JC JP c .. u Carr'd 
* fJ JNZ JP NZ .. IJ Not. zero 
* IJ JZ' JP z .. u Zero 
* IJJPO JP PO .. IJ _ Parit.'» odd 
* u J'PE JP PE.-U Pari t.'d even 
* IJ JP JP p,.iJ Pos.it.iv. 
* u m JP M .. IJ Nesat.ive 
* des.t. JR JP d JumP relat.iv. 
* des.t. JRC JR C .. d Carr':::.l 
* dest. JRNC JR NC .. d No carr'd 
* des.t. JP..Z JR Z .. d Zero 
* dest. JRNZ JR HZ .. d Not. zero 

PCHL JP <HL> Branch t.o locat.ion in HL 
* PCIX JP <no Branch t.o locat.ion in IX 
* PCIY JP <IY) Branch t.o locat.ion in IY * dest. DJNZ DJNZ.od DEi'Crement. and..iumP if' not. zero 

3.9.15 Call and Ret.urn GrouP <V=address) 

IJ CALL CALL. U Subrout.i ne · t.rans'f"er 
* 1.) CNC CALL NC .. IJ No carr':::.l 
* IJ cc CALL C .. IJ Carr':::.l 
* IJ CNZ CALL NZ .. U Not. zero 
* u cz CALL z,.rJ Zer-O 
* V CPE CALL PE .. U Parit.':::.l even 
* 1J CPO CALL PO .. U Parit.':::.l odd 
* IJ CP CALL p,.tJ Posit.ive 
* U CM CALL M .. U Hesat.ive 

*RET RET Ret.urn 
* RNC RET NC Nocarr'd 
* RC RET c Carr<:~ 

* RNZ RET HZ Not. Zero 
* RZ. RET z Zero 
* RPE RET PE Parit."W even 
* RPO RET PO Parit.'d odd 
* RP RET p Posi.t.ive 
* RM RET M Nesat.ive 

RETI RETI Ret..urn 'from i nt.errUPt. 
RETt-.1 RETN Ret.urn 'from non-ft'taS.kab 1 e 

int.erruPt. 
n RST RST n Rest.art. 

* Indicat.es an oPt.ional mnemonic (:s.ee t...xt.). 
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Interactive Computer Systems, Inc. OmniFORTH GLOSSARY 4-1 

This glossary contains most of the word definitions that have been 

released with OmniFORTH. Please note that a particular implementa­

tion of OmniFORTH may not include all of the words shown in this 

glossary. Words that are illustrated are from fig-FORTH Release 1 

plus additional words have been added to provide the user with a 

more powerful vocabulary. 

The definitions are presented ~n the order of their ASCII sort. 

Unless otherwise noted, all references to numbers are for 16 bit 

signed integers in a stack that is 16 bits wide. Double integers 

are 32 bits long and take two stack locations, the most significant 

part including sign is on top of the stack. 

The glossary illustrates the first line of each entry with the word 

followed by a description of the action of the procedure on the stack. 

The symbols indicate the order in which input parameters have been 

placed on the stack. In this notation, the top of the stack is to the 

right. Three dashes ••---" indicate the execution point and any 

parameters left on the stack are listed. 

Symbols include: 

addr 
b 
c 
d 

f 
ff 
n 
u 
tf 

16 bit memory address 
8 bit byte with zeros in upper 8 bits 

7 bit ASCII character with zeros 1n upper 9 bits 

32 bit signed double integer with most significant 

part including sign on top of stack 
Boolean flag. O=false, non-zero=true 
Boolean false flag. f=O 
16 bit signed integer number 
16 bit unsigned integer number 
Boolean true flag. f=non-zero 

The capital letters shown on the right indicate FORTH definition 

characteristics: 

C May only be used within a colon definition. A digit 

indicates number of memory addresses used. 

E Intended for execution only. 
LO Level zero definition of FORTH-78. 
Ll Level one definition of FORTH-78. 

P Has precedence bit set. Will execute even when compiling. 

U A user variable. 



!CSP 

#> 

#BUF 

#D 

#H 

n addr 

Store 16 bits of n at address. Pronounced "store". 

Save the stack position in CSP. Used as part of the 
compiler security. 

dl d2 

Generate from a double number dl, the next asc11 
character which is placed in an output string. 
Result d2 is the quotient after division by BASE, 
and is maintained for further processing. Used 
between < # and #> • See #S. 

d addr count 

Terminates numeric output conversion by dropping d, 
leaving the text address and character count 
suitable for TYPE. 

n 

A constant returning the number of disk buffers allo­
cated. For the disk I-0 routines to war~ correctly, 
#BUF must be greater than 1. 

Special output formatting. Converts one decimal 
digit and holds it in PAD. 

Special output formatting. Converts one HEX digit 
and holds it in PAD. 

LO 

LO 

LO 



#S 

( • II ) 

v (;CODE) 

dl d2 

Generates ascii text in the text output buffer, by the 
use of#, until a zero double number n2 results. Used 
Used between < # and # > . 

addr 

Used in the form: 

nnnn 

Leaves the parameter field address of dictionary word 
nnnn. As a compiler directive, executes in a compiler 
directive, executes in a colon.,..definition to compile 
the address as a literal. If the word is not found 
after a search of CONTEXT and CURRENT, an appropriate 
error message is given. Pronounced "tick". 

Used in the form: 

( ecce) 

Ignore a comment that will be delimited by a right 
parenthesis on the same line. May occur during 
execution or in a colon-definition. A blank after 
the leading parenthesis is required. 

The run-time procedure, campi led by . n which transmits 
the following in-line text to the selected output 
device. See • " 

The run-time procedure, compiled by ;CODE, that 
rewrites the code field of the most recently defined 
word to point to the following machine code sequence. 
See ;CODE. 

LO 

P,LO 

P,LO 

C+ 

c 



v (+LOOP) 

V" (ABORT) 

V' (DO) 

v (FIND) 

(LINE) 

(LOOP) 

(NUMBER) 

n 

The run-time procedure compiled by +LOOP, which 
increments the loop index by n and tests for loop 
completion. See +LOOP. 

Executes after an error when WARNING is -1. This 
word normally executes ABORT, but may be altered 
(with care) to a user's alternative procedure. 

The run-time procedure compiled by DO which moves the 
loop control parameters to the return stack. See DO. 

addrl addr2 
addrl addr2 

pfa b tf ( ok) 
ff (bad) 

Searches the dictionary starting at the name field 
address addr2~ matching to the text at addrl. Returns 
parameter field address, length byte of name field 
and boolean true for a good match. If no match is 
found, only a boolean false is left. 

nl n2 addr count 

Convert the line number nl and the screen n2 to the 
disc buffer address containing the data. A count of 
64 indicates the full line text length. 

The run-time procedure compiled by LOOP which 
increments the loop index and tests for loop 
completion. See LOOP. 

dl addrl d2 addr2 

Convert the asc11 text beginning at addrl+l with 
regard to BASE. The new value is accumulated into 
double number dl, being left as d2. Addr2 is the 
address of the first unconvertable digit. Used by 
NUMBER. 

C2 

c 

C2 



* 

*I 

v */MOD 

v + 

+! 

v +-

+BUF 

nl n2 prod 

Leave the signed product of two signed numbers. 

nl n2 n3 n4 

Leave the ratio n4 = nl*n2/n3 where all are signed 
numbers. Retention of an intermediate 31 bit 
product permits greater accuracy than would be 
available with the sequence: 

nl n2 * n3 I 

nl n2 n3 n4 n5 

Leave the quotient nS and remainder n4 of the 
operation nl*n2/n3 A 31 bit intermediate product 
is used as for*/. 

nl n2 sum 

Leave the sum of n1+n2. 

n addr 

Add n to the value at the address. Pronounced 
"plus-store 11 • 

nl n2 n3 

Apply the sign of n2 to nl, which is left as n3. 

addl addr2 f 

Advance the disc buffer address addrl to the address 
of the next buffer addr2. Boolean f is false when 
addr2 is the buffer presently pointed to by variable 
PREV. 

LO 

LO 

1'' 

LO 
' ' 

li 

LO 

LO 

I, 

i 

"' II 
I 

1 



+LOOP 

V +ORIGIN 

v 

/ -->' 

nl 
addr n2 

(run) 
(compile) 

Used in a colon-definition in the form: 

DO nl +LOOP 

At run-time, +LOOP selectively controls branching back 
to the corresponding DO based on nl, the loop index 
and the loop limit. The signed increment nl is added 
to the index and the total compared to the limit. The 
branch back to DO occurs until the new index is equal 
to or greater than the 1 imit (nl > 0), or until the new 
index is equal to or less than the 1 imit (nl < 0). Upon 
exiting the loop, the parameters are discarded and 
execution continues ahead. 

At compile time, +LOOP compiles the run-time word 
(+LOOP) and the branch offset computed from HERE to the 
address left on the stack by DO. n2 is used for compile 
time error checking. 

n addr 

Leave the memory address relative by n to the·or1g1n 
parameter area. n in the minimum address unit, 
either byte or word. This definition is used to 
access or modify the boot-up parameters at the origin 
area. 

n 

Store n into the next available dictionary memory 
cell, advancing the dictionary pointer. (comma) 

nl n2 diff 

Leave the difference of nl-n2. 

.~ 
Continue interpretation with the next d1sc screen. 
(pronounced next-screen). 

P,C2,LO 

LO 

LO 

P,LO 



-DUP 

-FIND 

-TRAILING 

II 

nl 
nl 

nl (if zero) 
nl nl (non-zero) 

Reproduce nl only if it is non-zero. This is 
usual1yused to copy a value Just before IF, to 
eliminate the need for an ELSE part to drop it. 

pfa b tf (found) 
ff (not found) 

Accepts the next text word (delimited by blanks) in 
the input strean to HERE, and searches the CONTEXT 
and then CURRENT vocabularies for a matching entry. 
If found, the dictionary entry's parameter field 
address, is length byte, and a boolean true is left. 
Otherwise, only a boolean false is left. 

addr nl addr n2 

Adjusts the character count nl of a text string 
beginning address to suppress the output of trailing 
b 1 ank s. i • e. the characters at addr+nl to addr+n2 
are blanks. 

n 

Print a number from a signed 16 bit two's complement 
value, converted according to the numeric BASE. A 
trailing blanks follows. Pronounced "dot". 

n 

Outputs n as an unsigned number per the present BASE. 

Used in the form: 

... ecce" 

Compiles an in-line string ecce (delimited by the 
trailing ") with an execution procedure to transmit 
the text to the selected output device. If executed 
outside a definition •• "will immediately print the 
text until the final " The maximum number of 
characters may be an installation dependent value. 
See (. 11 ). 

LO 

LO 

P,LO 



/ .2H 

• 4H 

v .CPU 

.LINE 

v .R 

I 

/MOO 

v 0 1 2 3 

n 

Outputs to console n as two HEX digits. Any 
overflow is lost • 

n -..--

Outputs to console n as four HEX digits. 

Prints the processor name (i.e., 8080) from ORIG+22H 
encoded as a 32 bit, base 36 integer. 

line scr 

Print on the terminal device, a line of text from the 
disc by its line and screen number. Trailing blanks 
are suppressed. 

nl n2 

Print the number nl right aligned in a field whose 
width is n2. No following blank is printed. 

nl n2 quat 

Leave the signed quotient of nl/n2. 

nl n2 rem quat 

Leave the remainder and signed quotient of nl/n2. 
The remainder has the sign of the dividend. 

n 

These small numbers are used so often that it is 
attractive to define them by name in the dictionary 
as constants. 

LO 

LO 



0< 

o= 

OBRANCH 

1+ 

v 2+ 

2! 

.j 2@ 

2DUP 

n f 

Leave a true flag if the number is less than zero 
(negative), otherwise leave a false flag. 

n f 

Leave a true flag if the number is equal to zero, 
otherwise leave a false flag. 

f 

The run-time procedure to conditionally branch. If 
f is false (zero), the foll~wing in-line parameter 
is added to the interpretive pointer to branch 
ahead or back. Compiled by IF, UNTIL, and WHILE. 

nl n2 

Increment nl by 1. 

nl n2 

Leave nl incremented by 2. 

nlow nhigh addr 

32-bit store. nhigh is stored at addr; nlow is 
stored at addr+2 • 

addr nlow nhigh 

32-bit fetch. nhigh is fetched addr; nlow is 
fetched from addr+2. 

n2 nl n2 nl n2 nl 

Duplicates the top two values on the stack. 
Equivalent to OVER OVER. 

LO 

LO 

C2 

L1 



./ •· . 

;CODE 

;S 

Used in the form called a colon-definition: 

: ecce ••• 

Creates a dictionary entry defining ecce as equivalent 
to the following sequence of FORTH word definitions 
' ••• ' until the next ';' or ';CODE'. The compiling 
process is done by the text interpreter as long as 
STATE is non:..zero. Other details are that the CONTEXT 
vocabulary is set to the current vocabulary and that 
words with the precedence bit set (P) are executed 
rather than being compiled. 

Terminate a colon-definition and stop further 
compilation. Compiles the run-time ;S. 

Used in the Form: 

: ecce ;CODE assembly mneumonics 

Stop compilation and terminate a new defining word 
ecce by compiling (;CODE). Set the CONTEXT vocabulary 
to ASSEMBLER, assembling to machine code the following 
mneumonics. 

When ecce later executes in the form: 

ecce nnnn 

the word nnnn will be created with its execution 
procedure given by the machine code following ecce. 
That is, when nnnn is executed, it does so by 
jumping to the code after nnnn. An existing defining 
word must exist in ecce prior to ;CODE. 

Stop interpretation of a screen. ;S is also the 
run-time word compiled at the end of a colon­
definition which returns execution to the calling 
procedure. 

P,E,LO 

PcC,LO 

P,C,LO 

P,LO 



< 

<It 

<BUILDS 

--

I > 

nl n2 f 

Leave a true flag if nl is less than n2; otherwise 
leave a false flag. 

Setup for pictured numeric output formatting using 
the words: 

<# # #S SIGN #> 

The conversion is done on a double number producing 
text at PAD. 

Used within a colon-definition: 

ecce < BUILDS 
DOES> 

Each time ecce is executed,<BUILOS defines a new 
word with a high-level execution procedure. 
Executing ecce in the form: 

ecce nnnn 

uses<BUILDS to create a dictionary entry for nnnn 
with a call to the DOES> part for nnnn. When nnnn 
is later executed, it has the address of its 
parameter al~ea on the stack and executes the words 
after DOES> in ecce. <BUILDS and DOES> allow 
run-time procedures to written in high-level rather 
than in assembler code (as required by ;CODE). 

nl n2 f 

Leave a true flag if nl=n2; otherwise leave a 
false flag. 

nl n2 f 

Leave a true flag if nl is greater than n2; 
Otherwise a false flag. 

LO 

LO 

C,LO 

LO 

LO 



>R 

? 

?COMP 

?CSP 

?ERROR 

v ?EXEC 

v ?LOADING 

/ ?PAIRS 

n 

Remove a number from the computation stack and 
place as the most accessible on the return stack. 
Use should be balanced with R:> in the same 
definition. 

addr 

Print the value contained at the address in free 
format according to the current base. 

Issue error message if not compiling. 

Issue error message if stack position differs from 
value saved in CSP. 

f n 

Issue an error message number n, if the bolean 
flag is true. 

Issue an error message if not executing. 

Issue an error message if not loading. 

nl n2 

Issue an error message if nl does not equal n2. The 
message indicates that compiled conditionables do 
not match. 

C,LO 

LO 



?S 

V ?STACK 

?TERMINAL 

@ 

/ ABORT 

ABS 

AGAIN 

Outputs the contents of the parameter stack in 
HEX and DECIMAL. 

Issue an error message if the stack is out of bounds. 
This definition may be installation dependent. 

f 

Perform a test of the terminal keyboard for actuation 
of the break key. A true flag indicates actuation. 
This definition is installation dependent. 

addr n 

Leave the 16 bit contents of address. 

Clear the stacks and enter the execution state. 
Return control of the operators terminal, printing 
a message appropriate to the installation. 

n u 

Leave the absolute value of n as u. 

addr n (compiling) 

Used in a colon~definition in the form: 

BEGIN AGAIN 

At run-time, AGAIN forces execution to return to 
corresponding BEGIN. There is no effect on the 
stack. Execution cannot leave this loop (unless 
R;> DROP is executed one level below). 

At compile time, AGAIN compiles BRANCH with an 
offset from HERE to addr. n is used for 
compile-time error checking. 

LO 

LO 

LO 

P,C2,LO 



ALLOT 

AND 

B/BUF 

B/SCR 

/ BACK 

v BASE 

n 

Add the signed number to the dictionary pointer DP. 
May be used to reserve dictionary space or re-origin 
memory. n is with regard to computer address type 
(byte or word) • 

nl n2 n2 

Leave the bitwise logical and of nl and n2 as n3. 

n 

This constant leaves the number of bytes per disc 
buffer, the byte count read from disc by BLOCK. 

n 

This constant leaves the number of blocks per editing 
screen. By convention, an editing screen is 1024 
bytes organized as 16 lines of 64 characters each. 

addr 

Calculate the backward branch offset from HERE to 
addr and compile into the next available dictionary 
memory address. 

addr 

A user variable containing the current number base 
used for input and output conversion. 

LO 

LO 

U,LO 



/ BEGIN 

,I BL 

BLANKS 

BLK 

BLOCK 

addr n (compiling) 

Occurs in a colon-definition in form: 

BEGIN 
BEGIN 
BEGIN 

UNTIL 
AGAIN 
WHILE REPEAT 

At run-time, BEGIN marks the start of a sequence that 
may be repetitively executed. It serves as a return 
point from the corresponding UNTIL, AGAIN or REPEAT. 
When executing UNTIL, a return to BEGIN will occur if 
the top of the stack is false; for AGAIN and REPEAT a 
return to BEGIN always occurs. 

At compile time BEGIN leaves its return address and n 
for camp i1 er error checking. 

c 

A constant that leaves the ascii value for 11 blank 11 • 

addr count 

Fill an area of memory beginning at addr with blanks. 

addr 

A user variable containing the block number being 
interpreted. If zero, input is being taken from 
the terminal input buffer. 

n addr 

Leave the memory address of the block buffer 
containing block n. If the block is not already 
in memory, it is transferred from disc to whichever 
buffer was least recently written. If the block 
occupying that buffer has been marked as updated, 
it is rewritten to disc before block n is read 
into the buffer. See also BUFFER, R/W UPDATE 
FLUSH 

P,LO 

U,LO 

LO 



BRANCH 

BUFFER 

C! 

C, 

C/L 

v C@ 

I CFA 

The run-time procedure to unconditionally branch. 
An in-line offset is added to the interpretive 
pointer IP to branch ahead or back. BRANCH is 
compiled by ELSE~ AGAIN, REPEAT. 

n addr 

Obtain the next memory buffer, assigning it to block 
n. If the contents of the buffer is marked as 
updated, it is written to the disc. The block is 
not read from the disc. The address left is the 
first cell within the buffer for data storage. 

b addr 

Store 8 bits at address. On word addressing 
computers, further specification is necessary 
regarding byte addressing. 

b 

Store 8 bits of b into the next available dictionary 
byte, advancing the dictionary pointer. This is 
only available on byte addressing computers, and 
should be used with caution on byte addressing 
mini-computers. 

n 

Constant leaving the number of characters per line; 
used by the editor. 

addr b 

Leave the 8 bit contents of memory address. On word 
addressing computers, further specification is 
needed regarding byte addressing. 

pfa cfa 

Convert the parameter field address of a definition 
to its code field address. 

C2,LO 



CMOVE 

COLD 

COMPILE 

{ CONSTANT 

CONTEXT 

COUNT 

from to count 

Move specified quantity of bytes beginning at address 
(from) to address (to). The contents of address from is 
moved first proceeding toward high memory. Further 
specification is necessary on word processing 
computers. 

The cold start procedure to adjust the dictionary 
pointer to the minimum standard and restart vi a 
ABORT. May be called from the terminal to remove 
application programs and restart. 

When the word containing COMPILE executes, the 
execution address of the word following COMPILE is 
copied (compiled) into the dictionary. This allows 
specific compilation situations to be handled in 
addition to simply compiling an execution address 
(which the interpreter already does). 

n 

A defining word used in the form: 

n CONSTANT ecce 

to create word ecce, with its parameter field 
containing n. When ecce is later executed, it will 
push the value of n to the stack. 

addr 

A user variable containing a pointer to the 
vocabulary within which dictionary searches 
will first begin. 

addrl addr2 n 

Leave the byte address addr2 and byte count n of 
a message text beginning at address addrl. It is 
presumed that the first byte at addrl contains the 
text byte count and the actual text starts with the 
second byte. Typically COUNT is followed by TYPE. 

LO 

U,LO 

LO 



CR 

/ CREATE 

CSP 

D+ 

~-

D. 

O.R 

Transmit a carriage return and line feed to the 
selected output device. 

A defining word used in the form: 

CREATE ecce 

by such words as CODE and CONSTANT to create a 
dictionary header for a FORTH definition. The 
code field contains the address of the words 
parameter field. The new word is created in 
the CURRENT vocabulary. 

addr 

A user variable temporarily storing the stack 
pointer position~ for compilation error checking. 

dl d2 dsum 

Leave the double number sum of two double numbers 

dl n d2 

Apply the sign of n to the double number dl, 
leaving it as d2. 

d 

Print a signed double number from a 32 bit two's 
complement value. The high-order 16 bits are most 
accessable on the stack. Conversion is performed 
according to the current BASE. A blank follows. 
Pronounced 0-dot. 

d n 

Print a signed double number d right aligned in a 
field n characters wide. 

LO 

u 

Ll 



DABS 

DECIMAL 

DEFINITIONS 

DENSITY 

DIGIT 

DISK-ERROR 

DLIST 

d ud 

Leave the absolute value ud of a double number. 

Set the numeric conversion BASE for decimal 
input-output. 

Used in the form: 

ecce DEFINITIONS 

Set the CURRENT vocabulary to the CONTEXT vocabulary. 
In the example~ executing vocabulary name ecce made 
it the CONTEXT vocabulary and executing DEFHHTIONS 
made both specify vocabulary ecce. 

addr 

A variable used by the disk interface. 
0 = single density; 1 - double density. 

c nl 
c nl 

n2 tf (ok) 
ff (bad) 

Converts the asc11 character c (using base nl) to its 
binary equivalent n2, accompanied by a true flag. If 
the conversion is invalid, leaves only a false flag. 

addr 

A variable used by the disk interface, containing the 
disk status for the last sector read or written. 
0 means no error. 

List the .names of the dictionary entries in the 
CONTEXT vocabulary. 

LO 

L1 



DLITERAL 

DMINUS 

./ DO 

v DOES> 

d 
d 

d (executing) 
(compiling) 

If compiling, compile a stack double number into 
a literal. Later execution of the definition 
containing the literal will push it to the stack. 
If executing, the number will remain on the stack. 

dl d2 

Convert dl to its double number two's complement. 

nl n2 (execute) 
addr n (compile) 

Occurs in a colon-definition in form: 

DO LOOP 
DO +LOOP 

At run time, DO begins a sequence with repetitive 
execution controlled by a loop limit nl and an 
index with initial value n2. DO removes these from 
the stack. Upori reaching LOOP the index is 
incremented by one. Until the new index equals or 
exceeds the limit, execution loops back to just 
after DO; otherwise the loop parameters are 
discarded and execution continues ahead. Both nl 
and n2 are determined at run-time and may be the 
result of other operations. Within a loop 'I' 
will copy the current value of the index to the 
stack. See I, LOOP, +LOOP, LEAVE. 

When compiling within the colon-definition, DO 
compiles {DO), leaves the following address addr 
and n for later error checking. 

A word which defines the run-time action within a 
high-level defining word. DOES> alters the code 
of field and first parameter of the new word to 
execute the sequence of compiled word addresses 
following DOES> . Used in combination with 
<BUILDS. When the DOES> part executes it 

begins with the address of the first parameter 
of the new word on the stack. This allows 
interpretation using this area or its contents. 
Typical uses include the FORTH assembler, multi­
dimensional arrays, and compiler generation. 

p 

P,C2,LO 

LO 



.; 

DP 

OPL 

ORO 
DRl 

DRIVE 

DROP 

DUMP 

OUP 

addr 

A user variable, the dictionary pointer, which 
contains the address of the next free memory 
above the dictionary. The value may be read by 
HERE and altered by ALLOT. 

addr 

A user variable containing the number of digits to 
the right of the decimal on double integer input. 
It may also be used hold output column location of 
a decimal point, in user generated formating. The 
default value on single number input is -1. 

Installation dependent commands to select disc drives, 
by presetting OFFSET. The contents of OFFSET is added 
to. the block number in BLOCK to allow for this 
selection. Offset is supressed for error text so that 
it may always originate from drive 0. 

addr 

A variable used by disk interface, containing the disk 
drive number (0 to MXDRV) used on the last sector 
read or written. 

n 

Drop the number from the stack. 

addr n 

Print the contents of n memory locations beginning 
at addr. Both addresses and contents are shown in 
HEX and ASCII. 

n n n 

Duplicate the value on the stack. 

U,L 

U,LO 

LO 

LO 

LO 



ELSE 

EMIT 

EMPTY-BUFFERS 

ENCLOSE 

f END 

addrl nl addr2 n2 (campi 1 i ng) 

Occurs within a colon-definition in the form: 

IF ELSE END IF 

At run-time, ELSE executes after the true part 
following IF. ELSE forces execution to skip over 
the following false part and resumes execution 
after the ENDIF. It has no stack effect. 

At compile-time ELSE emplaces BRANCH reserving a 
branch offset, leaves the address addr2 and n2 for 
error testing. ELSE also resolves the pending 
forward branch from IF by calculating the offset 
from addrl to HERE and storing at addrl. 

c 

Transmit ascii character c to the selected output 
device. OUT is incremented for each character 
output. 

Mark all block-buffers as empty, not necessarily 
affecting the contents. Updated blocks are not 
written to the disc. This is also an initialization 
procedure before first use of the disc. · 

addrl c 

ddrl nl n2 n3 

The text scanning primitive used by WORD. From 
the text address addrl and an ascii delimiting 
character c, is determined the byte offset to 
the first non-delimiter character nl, the offset 
to the first delimiter after the text n2, and 
the offset to the first character not included. 
This procedure will not process past an asc11 
•null•, treating it as an unconditional delimiter. 

This is an •alias• or duplicate definition for 
UNTIL 

P,C2,LO 

LO 

LO 

P,C2,LO 



/ END IF 

/ ERASE 

ERROR 

addr n (compile) 

Occurs in a colon-definition in form: 

IF 
IF 

END IF 
ELSE END IF 

At run-time, ENDIF serves only as the destination of 
a forward branch from IF or ELSE. It marks the 
conclusion of the conditional structure. THEN is 
another name for ENOIF. Both names are supported 
in FORTH. See also IF and ELSE. 

At compile-time, ENDIF computes the forward branch 
offset from addr to HERE and stores it at addr. n 
is used for error tests. 

addr n 

Clear a region of memory to zero from addr over n 
addresses. 

1 i ne in blk 

Execute error notification and restart of system. 
WARNING is first examined. If 1, the text of line 
n, relative to screen 27 of drive 0 is printed. 
This line number may be positive or negative, and 
beyond just screen 27. If WARNING=O, n is just 
printed as a message number (non disc installation). 
If WARNING is -1, the definition (ABORT) is executed, 
which executes the system ABORT. The user may 
cautiously modify this execution by altering (ABORT) . 
fig-FORTH saves the contents of IN and BLK to assist 
in determining the location of the error. Final 
action is execution of QUIT. 

EXECUTE addr 

./ EXPECT 

Execute the definition whose code field address is 
on the stack. The code field address is also called 
the compilation address. 

addr count 

Transfer characters from the terminal to address, 
until a 11 return" or the count of characters have 
been received. One or more nulls are added at the 
end of the text. 

P,CO,LO 

LO 



FENCE 

FILL 

rl FIRST 

FLO 

v FLUSH 

FORGET 

addr 

A user variable containing an address below which 
FORGETting is trapped. To forget below this 
point the user must alter the contents of FENCE. 

addr quan b 

Fill memory at the address with the specified 
quantity of bytes b. 

n 

A constant that leaves the address of the first 
( 1 owest} b 1 ock buffer. 

addr 

A user variable for control of number output field 
width. Presently unused in FORTH. 

Write all UPDATEd disk buffers to disk. Should be used 
after editing, before dismounting a disk, or before 
exiting FORTH. 

Executed in the form: 

FORGET ecce 

Deletes definition named ecce from the dictionary 
with all entries physically following it. In 
fig-FORTH, an error message will occur if the 
CURRENT and CONTEXT vocabularies are not currently 
the same. 

u 

u 



FORTH 

/ HERE 

HEX 

HLD 

HOLD 

I 

I ID. 

The name of the primary vocabulary. Execution 
makes FORTH the CONTEXT vocabulary. Until 
additional user vocabularies are defined, new 
user definitions become a part of FORTH. FORTH 
is immediate, so it will execute during the 
creation of a colon-definition, to select this 
vocabulary at compile time. 

addr 

Leave the address of the next available 
dictionary location. 

Set the numeric conversion base to sixteen 
( hexadecima 1). 

addr 

A user variable that holds the address of the 
latest character of text during numeric output 
conversion. 

c 

Used between <H and # > to insert an asc11 
character into a pictured numeric output string. 
e.g. 2E HOLD will place a decimal point. 

n 

Used within a DO-LOOP to copy the loop index to 
the stack. Other use is implementation dependent. 
See R. 

addr 

Print a definition's name from its name field 
address. 

P,Ll 

LO 

LO 

LO 

LO 

C,LO 



IF 

IMMEDIATE 

IN 

I INDEX 

f (run-time) 

n (campi le) 

Occurs in a colon-definition in the forms: 

IF (tp) END IF 
IF (tp) ELSE (fp) END IF 

At run-time, IF selects execution based on a 
boolean flag. If f is true (non-zero), execution 
continues ahead thru the true part. If f is false 
(zero), execution skips till just after ELSE to 
execute the false part. After either part, 
execution resumes after ENDIF. ·ELSE and its false 
part are optional~; if missing, false execution 
skips to just after ENDIF. 

At compile-time IF compiles OBRANCH and reserves 
space for an offset at addr. addr and n are used 
later for resolution of the offset and error 
testing. 

Mark the most recently made definition so that 
when encountered at compile time, it will be 
executed rather than being compiled. i.e. the 
precedence bit in its header is set. This method 
allows definitions to handle unusual compiling 
situations, rather than build them into the 
fundamental compiler. The user may force 
compilation of an immediate definition by 
preceeding it with [COMPILE] • 

addr 

A user variable containing the byte offset within 
the current input text buffer (terminal or disc) 
from which the next text will be accepted. WORD 
uses and moves the value of IN. 

from to 

Print the first line of each screen over the range 
from, to. This is used to view the comment lines 
of an area of text on disc screens. 

P,C2,LO 

LO 



/ INTERPRET 

./ KEY 

/ LATEST 

v LEAVE 

I LFA 

/ LIMIT 

The outer text interpreter which sequentially 
executes or compiles text from the input stream 
(terminal or disc} depending on STATE. If the 
word name cannot be found after a search of 
CONTEXT and then CURRENT it is converted to a 
number according to the current base. That also 
failing, an error message echoing the name with a 
11 ? 11 will be given. Text input will be taken 
according to the convention for WORD. If a 
decimal point is found as part of a number, a 
double number value will be left. The decimal 
point has no other purpose than to force this 
action. See NUMBER. 

,c 

Leave the ascii value of the next terminal key 
struck. 

addr 

Leave the name field address of the topmost word 
in the CURRENT vocabulary. 

Force termination of a DO-LOOP at the next 
opportunity by setting the loop limit equal to 
the current value of the index. The index itself 
remains unchanged, and execution proceeds normally 
until LOOP or +LOOP is encountered. 

pfa lfa 

Convert the parameter field address of a dictionary 
definition to its link field address. 

n 

A constant leaving the address just above the highest 
memory available for a disc buffer. Usually this is 
the highest system memory. 

LO 

C,LO 



LIST 

/ LIT 

/ LITERAL 

/ LOAD 

LOOP 

n 

Display the ascii text of screen n on the selected 
output device. SCR contains the screen number 
during and after this process. 

n 

Within a colon-definition, LIT is aut.omatically 
compiled before each 16 bit literal number 
encountered in input text. Later execution of 
LIT causes the contents of the next dictionary 
address to be pushed to the stack. 

n {compiling) 

If compiling, then compile the stack value n as 
a 16 bit literal. This definition is immediate 
so that is will execute during a colon definition. 
The intended use is: 

XXX calculate LITERAL 

Campi lation is suspended for the compile time 
calculation of a value. Compilation is 
resumed and LITERAL compiles this value. 

n 

Begin interpretation of screen n. Loading will 
terminate at the end of the screen or at ; S. See 
;S and -->. 

addr n (compiling) 

Occurs in a colon-definition in form: 

DO LOOP 

At run-time, LOOP selectively controls branching 
back to the corresponding DO based on the loop 
index and limit. The loop index is incremented by 
one and compared to the limit. The branch back to 
DO occurs until the index equals or exceeds the 
limit; at that time, the parameters are discarded 
and execution continues ahead. 

At compile-time, LOOP compiles (LOOP) and uses 
addr to calculate an offset to DO. n is used 
for error testing. 

LO 

C2,LO 

P,C2,LO 

LO 

P,C2,LO 



/ M* 

/ M/ 

M/MOD 

.I MAX 

nl n2 d 

A mixed magnitude math operation which leaves the 
double number signed product of two signed number. 

d nl n2 n3 

A mixed magnitude math operator which leaves the 
signed remainder n2 and signed quotient n3, from 
a double number dividend and divisor nl. The 
remainder takes its sign from the dividend. 

udl u2 u3 ud4 

An unsigned mixed ma9nitude math operation which 
leaves a double quotient ud4 and remainder u3, 
from a double dividend udl and single divisor u2 • 

nl n2 max 

Leave the greater of two numbers • 

.; MESSAGE n 

./ MIN 

I MINUS 

I MOD 

Print on the selected output device the text of 
line n relative to screen 27 of drive 0. n may 
be positive or negative. MESSAGE may be used to 
print incidental text such as report headers. 
If WARNING is zero, the message will simply be 
printed as a number (disc un-available) • 

nl n2 min 

Leave the smaller of two numbers. 

nl n2 

Leave the two's complement of a number. 

nl n2 mod 

Leave the remainder of nl/n2, with the same sign 
as nl. 

LO 

LO 

LO 

LO 



MODE 

MON 

MOVE 

NEXT 

NFA 

/ NOOP 

Outputs the contents of the user variable BASE 
in a BASE independent form. 

Exit to the system monitor, leaving a re-entry to 
FORTH, if possible. 

addrl addr2 n 

Move the contents of n memory cells (16 bit contents) 
beginning at addrl into n cells beginning at addr2. 
The contents of addrl is moved first. This definition 
is appropriate on word addressing computers. 

This is the inner interpreter that uses the 
interpretfve pointer IP to execute compiled FORTH 
definitions. It is not di~ectly executed but is 
the return point for all code procedures. It 
acts by fetching the address pointed by IP, storing 
this value in register W. It then jumps to the 
address pointed to by the address pointed to by W. 
W points to the code field of a definition which 

contains the address of the code which executes for 
that definition. This usage of indirect threaded 
code is a major contributor to the power, 
portabi 1 ity, and extensibility of FORTH. Locations 
of IP and W are computer specific. 

pfa nfa 

Convert the parameter field address of a definition 
to its name field. 

A F6rth •no operation•. 



/ NUMBER 

OFFSET 

OR 

OUT 

v OVER 

v P! 

v P@ 

addr d 

Convert a character string left at addr with a 
preceed'i ng count, to a signed doub 1 e number, 
using the current numeric base. If a decimal 
point is encountered in the text, its position 
wi 11 be given in DPL, but no other effect 
occurs. If numeric conversion is not possible, 
an error message will be given. 

addr 

A user variable which may contain a block offset 
to disc drives. The contents of OFFSET is added 
to the stack number by BLOCK. Messages by 
MESSAGE are independent ,of OFFSET. See BLOCK, 
ORO, DRl, MESSAGE. 

nl n2 or 

Leave the bit-wise logical OR of two 16 bit values. 

addr 

A user variable that contains a value incremented 
by EMIT. The user may alter and examine OUT to 
control display formating. 

nl n2 nl n2 nl 

Copy the second stack va 1 ue, p 1 acing it as the 
new top. 

b port# 

8080 or Z-80 I-0 port store. Outputs byte b to port#. 

port# b 

8080 or Z-80 I-0 port fetch. Inputs byte b from port#. 

u 

LO 

u 

LO 



PAD 

PFA 

POP 

/ PREV 

PUSH 

PUT 

.J QUERY 

addr 

Leave the address of the text output buffer, which 
is a fixed offset above HERE. 

nfa pfa 

':onvert the name field address of a compiled 
definition to its parameter field address. 

The code sequence to remove a stack value and return 
to NEXT. POP is not directly executable, but is a 
FORTH re-entry point after machine code. 

addr 

A variable containing the address of the disc buffer 
most recently referenced. The UPDATE command marks 
this buffer to be later written to disc. 

This code sequence pushes machine registers to the 
computation stack and returns to NEXT. It is not 
directly executable, but is a FORTH re-entry 
point after machine code. 

This code sequence stores machine register contents 
over the topmost computation stack value and returns 
to NEXT. It is not directly executable, but is a FORTH 
re-entry point after machine code • 

Input 80 characters of text (or until a "return") from 
the operators terminal. Text is positioned at the 
address contained in TIB with IN set to zero. 

LO 



QUIT 

R 

R# 

R/W 

R> 

RO 

Clear the return stack, stop compilation, and 
return control to the operators terminal. No 
message is given. 

n 

Copy the top of the return stack to the computation 
stack. 

addr 

A user variable which may contain the location of an 
editing cursor, or other file related function. 

addr blk f 

The fig-FORTH standard disc read-write 1 ink age. 
addr specifies the source or destination block 
buffer. blk is the sequential number of the 
referenced block; and f is a flag for f=O write 
and f=l read. R/W determines the location on 
mass storage, performs the read-write and 
performs any error checking. 

n 

Remove the top value from the return stack and 
leave it on the computation stack. See >R and 
R. 

addr 

A user variable containing the initial location 
of the return stack. Pronounced R-zero. See RP! 

L 

LO 

u 



,/ REPEAT 

ROT 

v RP! 

RP@ 

S->D 

V' so 

/ SCR 

addr n (compiling) 

Used within a colon-definition in the form: 

BEGIN WHILE REPEAT 

At run-time, REPEAT forces an unconditional branch 
back to just after the corresponding BEGIN. 

At compile-time, REPEAT compiles BRANCH and the 
offset from HERE to addr. n is used for error 
testing. 

nl n2 n3 n2 n3 nl 

Rotate the top three values on the stack, bringing 
the third to the top. 

A computer dependent procedure to initialize the 
return stack pointer from user variable RO. 

addr 

Leaves the current value in the return stack pointer 
register. 

n d 

Sign extend a single number to form a double number. 

addr 

A user variable that contains the initial value 
for the stack pointer. Pronounced S-zero. See SP! 

addr 

A user variable containing the screen number 
most recently referenced by LIST. 

P,C2 

LO 

u 

u 



/ SEC 

/ SHOW 

/ SIGN 

SMUDGE 

1 SP! 

SP@ 

/ SPACE 

addr 

A variable used by the disk interface, containing 
the sector number last read or written relative 
to the last drive used. 

nl n2 

Outputs screens nl through n2 with 3 screens per page. 
*used TRIAD) 

n d d 

Stores an asc11 "-" sign just before a converted 
numeric output string in the text output buffer 
when n is negative. n is discarded, but double 
number d is maintained. Must be used between 
<# and #> . 

Used during word definition to toggle the 11 Smudge 
bit11 in a definitions' name field. This prevents 
an uncompleted definition from being found during 
dictionary searches, until compiling is completed 
without error. 

A computer dependent procedure to initialize the 
stack pointer from SO. 

addr 

A computer dependent procedure to return the address 
of the stack position to the top of the stack, as it 
was before SP@ was executed. (e.g. 1 2 SP@ @ 

would type 2 2 1). 

Transmit an ASCII blank to the output device. 

LO 

LO 



./ SPACES 

/ STATE 

SWAP 

T&SCALC 

~ TASK 

THEN 

TIB 

n 

Transmit n ascii blanks to the output device. 

addr 

A user variable containing the compilation state. 
A non-zero value indicates compilation. The 
value itself may be implementation dependent. 

nl n2 n2 nl 

Exchange the top two values on the stack. 

n 

Track & Sector and drive calculation .for disk IO. 
n is the total sector displacement from the first 
logical drive to the desired sector. 

n = (block# + OFFSET) * SEC/BLK 

The corresponding drive, track, and sector numbers 
are calculated. If the drive number is different 
from the contents of DRIVE, the new drive number is 
stored in DRIVE and SET-DRIVE is executed. 

The track number is stored in TRACK; the sector number 
is stored in SEC. T&SCALC is executed by RWDSK. 

A no-operation word which can mark the boundary 
between applications. By forgetting TASK and 
re-compiling, an application can be discarded 
in its entirety. 

An a 1 i as for END IF •. 

addr 

A user variable containing the address of the 
terminal input buffer. 

LO 

LO,U 

LO 

P,CO,LO 

u 



TOGGLE 

TRAVERSE 

TRIAD 

TYPE 

U* 

rl U/ 

u 

addr b 

Complement the contents of addr by the bit pattern b. 

addr1 n addr2 

Move across the name field of a fig-FORTH variable 
length name field. addr1 is the address of either 
the length byte or the last letter. If n=1, the 
motion is toward hi memory; if n=-1, the motion 
is toward low memory. The addr2 resulting is 
address .. of the other end of the name. 

scr 

Display on the selected output device the three 
screens which include that numbered scr, beginning 
with a screen evenly divisible by three. Output 

. is suitable for source text records, and includes 
a reference line at the bottom taken from line 15 
of screen 27. 

addr count 

Transmit count characters from addr to the 
selected output device. 

ul u2 ud 

Leave the unsigned double number product of two 
unsigned numbers. 

ud ul u2 u3 

Leave the unsigned remainder u2 and unsigned 
quotient u3 from the unsigned double dividend 
ud and unsigned divisor ul. 

u1 u2 f 

Leave the Boolean value of an unsigned less-than 
comparison. Leaves f = 1 for ul u2; otherwise 
leaves 0. This function must be used when comparing 
memory addresses. ul and u2 are unsigned 16-bit 
integers. 

LO 



v UNTIL 

/ UPDATE 

USE 

v USER 

f 
addr n 

(run-time) 
(compile) 

Occurs within a colon-definition in the forms: 

BEGIN UNTIL 

At run-time, UNTIL controls the conditional 
branch back to the corresponding BEGIN. If 
f is false, execution returns to just after 
BEGIN; if true, execution continues ahead. 

At compile-time, UNTIL compiles (OBRANCH) 
and an offset from HERE to addr •. n is used 
for error tests. 

Marks the most recently referenced block (pointed 
to by PREV) as a 1 tered. The b 1 ock wi 11 subsequent 1 y 
be transferred automatically to disc should its 
buffer be required for storate of a different 
block. 

addr 

A variable containing the address of the block 
buffer to use next, as the least recently written. 

n 

A defining word used in the form: 

n USER ccc 

which creates a user variable ecce. The 
parameter field of ecce contains n as a fixed 
offset relative to the user pointer register UP 
for this user pointer register UP for this user 
variable. When ecce is later executed, it 
places the sum of its offset and the user area 
base address on the stack as the storage address 
of that particular variable. 

P,C2,LO 

LO 

LO 



I VARIABLE 

I VOC-LINK 

t1 VOCABULARY 

.; VLIST 

A defining word used in the form: 

n VARIABLE ecce 

When VARIABLE is executed, it creates the definition 
ecce with its parameter field initialized to n. When 
ecce is later executed, the address of its parameter 
field (containing n) is left on the stack, so that a 
fetch or store may access this location. 

addr 

A user variable containing the address of a field 
in the definition of the most recently created 
vocabulary. All vocabulary names are linked by 
these fields to allow control for FORGETting thru 
multiple vocabularies. 

A defining word used in the form: 

VOCABULARY ecce 

to create a vocabu 1 ary definition ecce. Subsequent 
use of ecce wi 11 make it the CONTEXT vocabulary 
which is searched first by INTERPRET. The sequence 
"ecce DEFINITIONS11 will also make ecce the CURRENT 
vocabulary into which new definitions are placed. 

In fig-FORTH, ecce will be so chained as to include 
all definitions of the vocabulary in which ecce is 
itself defined. All vocabularies ultimately chain 
to FORTH. By convention, vocabulary names are to be 
declared IMMEDIATE. See VOC-LINK • 

List the names of the definitions in the context 
vocabulary. 

E,LO 

u 

E,L 



a/ WARNING 

WHILE 

WIDTH 

WORD 

addr 

A user variable containing a value controlling 
messages. If = 1 disc is present, and screen 4 
of drive 0 is the base location for messages. 
If = 0, no disc is present and messages will be 
presented by number. If = -1, execute (ABORT) 
for a user specified procedure. See MESSAGE, 
ERROR. 

f 
ad1 n1 

{run-time) 
adl nl ad2 n2 

Occurs in a colon-definition in the form: 

BEGIN WHILE (tp) REPEAT 

At run-time, WHILE selects conditional execution 
based on boo 1 ean flag f. If f is true (non-zero), 
WHILE continues execution of the true part thru to 
REPEAT, which then branches back to BEGIN. If f 
is false (zero), execution skips to just after 
REPEAT, exiting the structure. 

At compile time, WHILE empl aces. (OBRANCH.) and 
leaves ad2 of the reserved offset. The stack 
values will be resolved by REPEAT. 

addr 

In fig-FORTH, a user variable containing the 
maximum number of letters saved in the compilation 
of a definitions' name. It must be 1 thru 31, with 
a default value of 31. The name character count 
and its natural characters are saved, up to the 
value in WIDTH. The value may be changed at any 
time within the above limits. 

c 

Read the next text characters from the input stream 
being interpreted, until a delimiter c is found, 
storing the packed character string beginning at 
the dictionary buffer HERE. WORD leaves the 
character count in the first byte, the characters, 
and ends with two or more blanks. Leading occurances 
of c are ignored. If BLK is zero, text is taken from 
the terminal input buffer, otherwise from the disc 
block stored in BLK. See BLK, IN. 
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P,C2 
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LO 



X 

,/ XOR 

[ 

[COMPILE] 

v J 

This pseudonym for the 11 nul1 11 or dictionary entry 
for a name of one character of ascii null. It is 
the execution procedure to terminate interpretation 
of a line of text from the terminal or within a disc 
buffer, as both buffers always have a null at the end. 

nl n2 xor 

Leave the bitwise logical exclusive-or of two 
values. 

Used in a colon-definition in form: 

XXX [ words] more 

Suspend compilation. The words after [ are executed, 
not compiled. This allows calculation or compilation 
exceptions before resuming compilation with ] . See 
LITERAL, J . 

Used in a colon-definition in form: 

xxx [COMPILE] FORTH 

(COMPILE] will force the compilation of an immediate 
definition, that would otherwise execute during 
compilation. The above example will select the 
FORTH vocabulary when xxx executes, rather than at 
compile time. 

Resume compilation, to the completion of a 
colon-definition. See[. 
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CREDITS 

The following are some of the individuals and organizations 

that we acknowledge credit for the initial development and 

advancement of FORTH: 

FORTH was created by Charles Moore the founder of FORTH, 

Inc. We are all indebited to this man and his associates 

because without their effort this powerful computer tool 

would not be available. 

FORTH INTEREST GROUP (FIG) and Bill Ragisdale developed the 

fig-FORTH Model that OmniFORTH was derived from. It is 

recommended that anyone seriously interested in FORTH join 

the FORTH INTEREST GROUP; an application form is included 

in this manual. It is also highly recommended that the user 

order the following manuals from FIG: 

fig-FORTH Installation Manual 

Using FORTH, by FORTH, Inc. 

$10.00 

. $25.00 

FORTH INTERNATIONAL STANDARDS TEAM (FIST) develops and 

maintains the standards fo~ which we all try to follow. 

FORTH implementation teams (part of FIG) developed the Model 

on various processors and their results were used as a base 

in the development of OmniFORTH. Further credits to 

individuals invrilved in the implementation effort are 

presented in the installation manuals for the particular 

OmniFORTH applications . 
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INTERACTIVE COMPUTER SYSTEMS, INC. 

6403 DIMARCO ROAD • TAMPA, FLORIDA 33614 



FORTH INTEREST GROUP 

MAIL ORDER 

USA/ 
CAN 

OVERSEAS 
AIR 

D Membership in FORTH Interest Group .. 
and Volume 2 (6 issues: #7 thru #12 
of FORTH DIMENSIONS $12 $15 

D 

D 

D 

D 

D 

fig-FORTH Installation Manual, con­
taining the language model of 
fig-FORTH, a complete glossary, 
memory m·ap, and installation 
instruction 

Assembly language source listing of 
fig-FORTH for specific CPU's. 
The above manual is required for 
installation. Check appropriate 
box(es). Price per eacb. 

0 8080 

0 PDP.,..ll 

0· 6502 

0 9900 

0 6800 

0 PACE 

Volume 1 of FORTH DIMENSIONS. 
Issues 1 thru 6 as a set. 

Reprint of two Dr. Dobbs FORTH 
articles "FORTH for Micro­
computers, "DUMP Example." 

Using FORTH, by Forth, Inc. 
This is the best users manual 
available~ 160 pages, spiral 
bound. 

$10 $13 

$10 $13 

$6 $a 

$2 $2 

$25 $31 

[] FORTH Programmers Reference Card. 
If ordered separately, send 
stamped, addressed envelope. 

RENEW NOW! TOTAL 

FREE 

$ _____ _ 

--------·--------------
Make check or money order on u.s. bank payable to: FIG. 
All prices include postage. No purchase orders. 

NAME MAIL STOP/APT ______ _ 

ORGANIZATION (If company address) 
--------------------~-----

ADDRESS ____________ ~----------------------~-------------
CITY --------------------

ZIP _______ _ STATE ___________ _ 

COUNTRY ____________________________ _ 

FORTH INTEREST GROUP • P.O. BOX 1105 • SAN CARLOS, CA 94070 
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