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----- CW"IiFCRTH liliSI...ETTER -----

Inter·acti ve C:ort!PUt.et' 5'::1Ster~... Inc·. Pr-ovides this newsletter· for OmniFCf.TH ~.er-s.. It is o.r way of ::livir,g '::.IOU oc•r-e infet"-raation about CW\iF~TH if1d arrtounc-ir,g new m:d.Jc-ts. We also wish to s.tiiiUlate inter-est in FORTH and solic-it letter--s, COI'illlertis, arid 
st~.tiUfl':. to il'i!Ff-ove OrtiiiFORTH. 

i-.!ew Pr·cd.ict~. 1-b.J 11.•ai lable: • 

a) Cr-o9.:. RefereflCJ?. • • • • • • • Pr·ic-e $~ Prints a sortt.--.d e-re~-~- r-eferenc-e of ':ICU" FG<TH aPF·licat.ion. Identifies £-act, w'd that \:IOU c-reate ax! \.ttet·-e it is u<=...ed. E..'d.emal tolCf-ds that dl"fo F·art of FG<TH ar-e .also -:.t101..11. Exc-ellent fCf· tr-acir,g wor-d uc...a::~e, docuaent.ation.. and F-e-Ffllits rapid r-edefinition of a t~.e wor-d a-Id all WCf"CI<:. that uSE-d it. [iistr·ibuted as ·si:o•.r-ce listinss a-Id s'::ISiert doctrttent.atiCft. ((WtiFc.<TH u<=...er-s 9et SOl.J'C-E- disk.) 

b) Uideu Editet"·. • • • • • • • • • • • • • Pr·ic-e t25 
Let:;. USi'f~- J..lith '.Jideo DisPlaY Ter111inals t'dit 
and irf'·ut. data into iJ.lrliFCf.TH -:.c-r·eens. The IJidt<t 
Ediw·· is an extension to th~ EDITffi that PrOVides c-ur·-:-Cf' c-ootro 1 ft.rlCt i c("~. QIJer· the entire scr-een. Tl-1€' r.ew u i oc-u Editor· is SUF'f-li €'d with 5((;1(; Cl.r<'--Ct" r-outines that rfid':l be TiOdified for YCtll' ta"-riinal. t-:ors.es. witf, ~.ca-c-e list.ir~- and uc..er·- doo.aentation. ((lacniFORTH u-=-t>r~- S~?t <:-Oll'Ce m dis~ .. ) 

c) OmniFffiTH 2. 3 Scu--ce. • • • • • • • • • Pric-e $495 Inc-ludes 8600 Assembler SOI.t'C-e listinss <0:1 dis!< .. R&<JUir-es A.M. Ac...hley's PDS <Pr-o!:rafl't ~lc.Pfllent S•::JSiefl,) fer- tt-l€' lh-·tts St.ar Hi nidi slo.. Cu<;.tceer ~AU£-t 
~-i:t"• St:.ftw.:fi LiC"t1fS€o ft::i--eerilent. Ff·ior· to shiF1'1eni. 

~.ti 5ctftt.Jat·-€' t.o ttE- RE-lea<;-i'd: • • • • • • • • 

a) cw-.iFORTH SIE-J>Ortins F~TH-79 -:.tar!Ci¥-ds. 
(ftiJailable after· Ma--c-h 1'381 fCf" $95. 
C-l.n-ent. CttrdFCF!TH uc...er-s set I.Fdate fCf" $30) 

b) llttniFffiTt-1 for the Radio StliiCh TRS-00. 
<Mar-c·h i981 with FffiTH-79 standctrds for $95) 

c·) Float-ins Point ft'ithraetic- Rwti~-. 

Di s~o. fk:-c-e<:.:;. ltsira Rti>SK -----

OaniFCF!TH 2.3 wa<:. rele~.ed ~odt.hcl\.rt. exaDF'lt>S Cfl how to .:...·'ce>Ss the lictf'th Star di s.L This sec-tiro deals Mit.h Rll& (an unduC1.DE'r1ted OlniFCf.TH word) that lets 
'::!CtU ac·~.s dish. Rll)~J< is a s~.tew. der>enclent word 
t~<'...ed b·:~ cw-.m:4<TH t.c. int€f'face witt• ti"~ Hct--th Star· dish r;:.ut.ine DCC¢'1. The definitiCf• of Rlti>SK is: 

IM-.sK uc..es the ~ P<rar.eters re<~Jirt'd bY Dro'l. adct'- i~. thl> start c•f Rll'l ad:r-es~-. sec is ti".e st<rt.irl::l di sl<, nt.ltlber- ((+-349 fCf'· sirale & ruble <l"td &-699 for quad). isec· is ti"&Eo r~t~~iber· of sec·ta-s to tr·a-~.feor·. r-/w i ~- t.t&Eo c-ommand (0 = ll'i te, 1 = r-ead, 2 = • .. JEor·ifY). ct.s&:t·v is the der.sit.':l <I"Jd <ri•JEo bYte t.t.ere densi t':l i -:. ttl€' 110st si!t'tificar.t bit <a = sinslE-1 = dolbl e/"'Jad) a-Id ct· i w is l t.tnl 4. Q"IS&a-o~..l c·an be 1 2 3 4 fet' -:.insle den:.i tY a-ICI 1£< 81 82 83 84 fet·· dcwle/quad deri'E.i h1. TJ-e exec·utim of RIL{1SI( 1 eC~,."?'E. the DCCtl err·or· C11"1 t.tJEo ~-t.ac-1<. ·:.eo \:IOU c-dfl c-heck if at"-!lruent s wer-e i 11 eosal. 

. . . .. . .. . . . . . . . . . . . . . . . . . . . . . 

Trri~- ex<llif>le will ·:.hc!W YOO hc411 to uc...e t..t~ C.tiFtl<TH 
lt!Or,j RlllSK t.o c-c~-y d isi-s. It. c· <1"1 be used to brlA.F ()RniFCP-TH dislo.-:. wit.hout r-eurnir,g tc• DOS. 

a) Define th£. TCf' of lllE'IliOt'Y above LI~fiT that car. be 
r..J<=..i'd flf" a data b.I1Ter·. Clr OriniFll:TH S':ISWu has LIMIT at OC-'00 1£<: .,-ld t.re had filefiCtf"Y lF to IXftl that could be u-c:...ed fct' t.te buffer. 

b) Define a constant for tte last sect .. :.-- to be lfiCII.Ied. 

OCCIIfL 350 CCJ6ffffi lfiST 

Note that -:.insle .,-pj dottrle der.sit':l dislo.s will w:...e 359 fet' LAST while <we! derJSitY will use 700. 

c) Now allocate 'J<I"-icbles.. 

e t.fRifR.E DR 
e l,fRifl.llE rM 
e '.W.IfRE He 

( I'Ti!Je to be r-ead fr·OKt ) 
( <:h •JEo to be wt~i tt.en to ) 

( i of s.e-c·ta-s to tr·ar~.fer-) 



d) create a I..IOrd that, inc-rements the sector vari.;ble 

~ the rurt.er- of sector-s . to be transfered and 

deterrsi~ if the last sector has been reached. 
. . 

: t£XT -sEC ISEC @ SEC +! · ( 'ircrement SEC ) 

L.RST SEC @ ISEC @ + < led< •.. nad LAST > 
- DlP 8< IF &:C +!. ( ~arlial NC xfer- ) 

ELSE DRIP .TIEH ( full ISEC xfer- ) 
·' · &:C @' 0=-' ; < true Sf ·tSEC = 0 on L.f!ST) 

,-. ' 

e> fbi c-reate' words:'to READ 'a"d WRITE disk us.irs the 
OlniFORTH Rli>SK inter-face to t-ath Stet-- Dm·t. 

: ~ITEJ·t.JMit·· SEC@·\ t5EC@ 
8 00 @ mJ)9( Dl~-EP.RCR ! ; 

: REID UliiT ££C' t RC @ ' 

1 DR t RWSK 01~-ERROR ! ; 

f) Initialize ~ to zer·o · Cfld comPUte the iuitber of 

!eCtors. to be tr'ansferred ISEC = (TOP.- U11IT)I 

. (256(DENSIT'I +1)). Mote that. ISEC is c-omPUt.ed to 

use l'flefi'ION:I frm LIMIT to one less than TOP. 

: INIT~SEC· 0 sEC ! 
TCf' LIMIT -
256 DEJ.5ITV @ 1+ * 
IISEC!; 

' ' 

( Zet"'O SEC ) 
< UP - LI~UT > 

< 256<DEN5ITY +1))' 

< set ISEC to fit > 

: OPI UUT-sEC · ' · "' 
BEGIN . WID I.IRITE tm.;.SEC OOIL. 

h) create a word to corFUte dens~t~J and. drive. 
~ ~ . 

: D&D DlP 128 DENSITY@ * 

-2-

•' 

i) Finally, define CD to Ci3P':I disks usins the value . 
··tt. .kiP of the staCk as the destination a: t.O-dri'(e · · 

and the valw below as. the SOI.f'Ce c:r frofin:rive. 
; 

: CD SJIP D&D DR ! • II CWI DISK FRG1 II • 

. . D&D OW ! ." TO " • CR 
:y i I ' •• RE'i'l.f.H TO CGfTIHlE II .• 

. ·· · -~ ' KEY 13 = IF COPY B.SE • " (}t!T " 'll£H ; 

Note that CD will Fr·ir;st ~drive IUilbers and ask. 

that ~ 'F-ress RETLAf to («,t,ir.ue. If at\1:1 other­

~· is Pf'essed, the CCIP'::I will not' exec-ut£. a"d the 

mes~ "OUT• will Pr·int. . 
·.• 

····~··•!'••················!'· 

--- t\'aniF(f{fH lh$ Errcr· RecoiJerY ---­

ClfniFCRTH will rE-Urrs to North Star DOS ~Jef' a 
hard' disk error occut"S. The tollo.wins e~lE? will 

!iive ~ a routine ~t rEof.tr":hs cootrol to ~11iFORTH. 

•• i ...............
....... ·• .••••• 

SCR 161 Htrlh Star'OOS 1-krdNsk Er1'or Paipts 

RM.ew !:lOti' tb'th Star OC6 SYstem Software H.:rual 

sect.ioo G for the DOS entrY- POint to -~, 'the ha--d 

disk error roUtine. fir r-eleae...e had f«RR located· at 
2819.1f:X · loadeci'with a C3 '(~) follOia!ed bY. a two 
1M.& adt-ess <locations W1A and 201BJ. '':t.Je t.Jill tk 
creatire· a ~FORTH · Jlt.'RR·· routir~ t.O ff:ICRT • tn. ~di ~:k 
r-eust and retlrn contrOl· to ':IOU. 

a) The· FCRTH ·1-«RR. roUtine prints the ~ lliessa!:Je 

before ~ecuti~ · ABIP.T. · · 
. ' 

'. 

: ~ ~ .• 1-m) DISK ERFD" ffG!T. ; 

b) Set lP as.sembl Y code to enter HOERR. · 

Y1ere ASseaER establishes th? vocktui~, .and 

JERE.· PUC...hes the adck'"-ess of· the · next avai Iwle · 
didi~ Iocaticxtoot.O' the stack. · t-bte that it. 

is not neces.SC~r""Y to uc...e the word COOE to create a 
··IIO'd header- cr dict.iorki'Y entr~ for- the routir~. 

c) create c-ode that will .A» to .CV&iF(RTH .lt€RR .• · 

' fi)ERR I LXI tm JJtP 

A F'CittH .wtid c~ be enter'~ tW. as.~~l':l. code .bY-- , 

· Pladns the Parameter field adct-ess in' t.t~'1ri~"" 
Freter POinter and executins ·NEXT. 'The 0080-·'zsa 
OriniFORTH inter-preter POinter is t.t&e OC t-esi ster 
Pair and is r-eferred to as. I and I' 1n the 
Rssea.ER. ., ~ . 

d) Poke HERE into memor-':1 location 201A. · · 

281A ! 
·'' 

This COOf'etes the· hard · dis!t. ert'Ct' Mt.c.:f-,. · ~ 
alte•{ to ac-cess. disk ~ ca..r=...es a J.w . to 005 

~ will I'ICN execute the OmniFOOH ~-~:>ERR~ 
~ ~: j . -~-. . . . . . . . . . . . . . . . . . . . . . . ~ . . ·• . . ) ~ . . 



\ 
---- Us.i~ InteTI.Pts 1n CmiFamt ......;._---. 

Ollnimmt 2.3 ·did not inclUcl& ~ion oo tlct, 
to use i.,lterh.:>ts. ~ remairder- of this newslett.er 
Ul~tnates · a :few eX.les. that will $ide Y®. in 
cadins interrt:Ft tasl~s in both AS5Ef1BLER · Clld in hi~ 
leVel romt.. Even · t.l"toS"l ·exaMPles n siven that 
ilPPl~·to the Ncrlh star CflriPUt.er', .. we ·.~U>e that ~ 
canlea"fl fratt thertt . ¥d aPPl~ simila- techni<!lJeS to !:JOt.r W'l s~ter.. . . . ' , . . 

a'eror-e ~ins, tkdlmiF~lH . ASSEI9..ER ~Id 
be ~ad and I.Jlder-stood. You should· also r-eView how 
~·. Partlrular s~tem ~ tpu · handli · in~wts. 
This qi scussion . as$Um£oS. .· that 'iiOU .· alre~ ll"lder$tand 
SOlethinS ~ interf'U.:'t~. iirld FC«m•···. in Senet"al.· ·· ·.· ,_' .. ·. . . ··, .. 

lhb 8008 ... fK' ZS8 mode :0 int.ernF-is are . shom in the 
followios ex•Ies. We hope that · a-tC~ · \100 ll"sderstand 
h!:M.I, tJ-.e· . . ·loode 0 · iOtet"'l"tiPt ~sins ~.s> Yru can 
cdJartCe to the other: ITIIXles · SWP«"ted bY ':KM" · CPU. 

b ·· ·initial i11terrr.Ft r~ routine fflliSt be 
written in machine cede because re!list.er£. that ~ 
beins uc.-ed t.t.en tJ1e. ·int.erru~-t" ocm--s 'IIIUSt be saved. 
~ reraainirs intern.Ft task can be dooe in assemblY 
(ltiich has t.he advantage of execut1oo SPeed) a- \,00 

~ switdi ict f(RJH .fer the.~· of hi$. level. CQ<:!e. 
Finalh~~. the ~wins· of resis~ i(ld return· to 
rirnlal ~sins ~iP be c:c<fed· i~ .aSSEfi"blY~ - · 

. . '· ~' . ~ . . ;_. . . . . . . . ·~ . .. . . . . . . . .• . . 

SCR tt 62 tforth Stir Disk Readl~ite '1r1..errwt Patch 

It stwld ~.noted that. •t.he :t~ ·sta.. . c~i.sf\ f.~tem 
(and ftiOS.t ot.hef' disk S'='Steti) OarrJOt be interufted 
~ile tlliKirtS disJr. transfers. •· . . . :J.. . . ~ . . ' . . 

Jhis P~tch ·~ill enabl.~ ~ ~iFORTH to access the 
·.~··Star- 'di$f. when uSiroi interru>ts. It is a new 
definitioo of· ~AJ that disables int.errt.Pts before 
atesf-ihS th~ dislor; .CI'Id enables inter'f1.1Pts afteir' the 
di5Jt. trmsfer has been CCIF'leted. · 

a) Code.· routines to disabl~ Cl'ld enable ilit.errtpts. 

'': ' ·~ . lD'l Pl . f£XT JIIP . 

.b) . New · FCf.TH t.rot"d to read I W'i te di 5Jt. with interru:>l 
. disiblifu!' and enabllr.S.' ' 

-3-

!IX' 
: %RIW. .SliP T&SCfl.C 

>R · SfC @ . DEHSilV @ 8= H r6 
~1\' @ IF 89. ElSE 9 Tl£H. 
DRllE @, Cf. "JDI ~ :EI 
0!3(-EJI(R ! : : . . . . . . 

' ' .:. ·. ~ f . 

J. 

This . new definitim. ;,~.' RtW :~ines· .. the sarae 
Pa-ameters. < d- · bl~. t ) on ~ stack fa- the 
address of the Wter~ block !'U'Iber~. and flas te, r, 
~rrite f;::0 01"· read f::h . . ' . . : l .;,;)\ t:! ·. ~ ' ' .· 

c) Define the Patdi new. R/U to old R~ MCf'd·~, , ~ 
. ' 
: PATOHMI· 

' ~ CFA '' Rl1il ! 
':S CFA 'RIW2+! ;,. 

d) Execute the P~ to install new ~· ·. 

PATCJ+R/14 

This will Pa!.l."'h the ·neW 4.RIW ~· field into Rl\1 
·~. stf.f'e the :S ~retl..rn to complete the _elltch. ·. 

• •. ·~ • • .• • ' ., • -~ • • • • .• • • • • ~ • ! • • • • • • 

'· 

SCR I 63 tb-th str ~~al liMe Cl~ Cccrster , · • ,\ · . , ; .,, 

This exarFle illustrates. t-eN· tt~ t.fcrth Star- real 
time clock interrt.t . cart c·ause a CCU'lter INTC to be 
incremented. It fUI6 aS. an irxiePerdent ~~·to FCRTH 
where FCf.TH can ral INTC at CIIYtime. to test it. 

. '.~ • . !' . ; :·: . - ,· . . .... \ ,. ~ \ ··; 

a) Create a FORllf 'B'icble to told the C«<"'t. 

W( 8 IJFR'DB.E INTC 

b> Ir'l.loke ·w' assaHer arid stf.f'e tte et;~trY ~i:nt, ~ r' 
Ole stack. 

After the rec.P~~~~Se code is Cc.let:e~. we will cede 
a .iliTP . to I£RE at ·w . interri.Pt. ~tcr- location 
uc...ed ~ t.he ella. · · 

• < ).< 

INTC ULD 1·1~ IHTC Sli.D 



tf~ ·Uie ~t't.iif ctt&. t1a <t~~ ~>. ·. 
· 58:·R.; lf.II :: 6 wr · 

f) R~to"e 1,he ·Si'Jf!d registers, enible. ~· i~t., 
il'ld ~ frc:e the i~. · .•. 

. ',, 

fSW,·ptp H PCf' · El · RETI 
' ' 

•> .• ~:,a Jl'f:'~tEat;··~·.i~t·.tJect.cr. ~s,t. 
.\· 

: tl Q, t!; ' 1 ! 

lhis· tb!rel&tes· ·the interru>t code · and: installs a 
~.to I£RE' <W be!imiru:l of·Oll',i"'OJti~) in~ 
i~ vector <locations a-2 ) • . . 

h> liW followiil!f routine is USid to stcrt .ijle clock. 

: llf:Hl.(a C8 6 P! :EI . ; 

CfltTitN: · ~. t..hat the tkrlh star disk ~amot 
~· interrt.Fted. Dcrt't f~ to Patch in the new RIW 
disk wcrd·" cliiPlaYeel. 00 sctftn 62 ,'·befor-e. att.efFti~ 
disk.~S;.·~ ' ' ., ' 

'• . ~ .•.................... ·• . •·· •· . 

~ . ~· . : 

lbi11 ~le ·is- sir.~ified• .. and>is·uc..ed• oolY·to 
i'UU$itr·ate:· the ·\M of Iii$~\ ·lewl FCRTH. in· W 
~.code~,.,,·:.;·'' 

a> 6reate· a ®de NJUt;ine that wi 11 rest.ore• the 
~isters.;ar:d:·•retln\•·frc'Aa.·.the interr1:F<t. 

. f!tllE :RETI 
. Dl PSW· lUI I.fUI \Ul(P H lUI EI · RETI 

b) ~it& the. hi$ lewl FOOH int.erri.Ft rec,poose code 
(¥~XJ Stwld trY to keeP it as shJri: as POSsible>. 

: INfl • 8 lHlERRlPT t • CR :RETI J 

Note that the semicoloo : will. never ex&cute in 
IMU because : RETI wi 11 rellrn to the int.ef.rw.ted 
mx:ess b':l. txewl.iru:l the RETI instruction~··· · 

-c> Evoke the assembler. save all the- fe9is~· that 
will ·.~ used in ~- f'eSP()I"rrl,.e·, t(ld• then enable 
·i~ts. ·.· · ·· ···.··· 

·.·~·ftRE 
H PUSH W ~: l Pl!Sit PSW E1J$1:f' EI ·· 

-4-
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d) ause execulioo Of .. Utn . ~ .loadifid trii.PFA .. (Pil"a­

meter foield adcrf?ss> of lHTl intO·~· i~ter 
POinter aod then .AaP to t£Xr. · 

' 001 1 L.Xr·'·> tEXT JtP 

e) Pok&' ' a .. JtP t£RE 'ird.o the interrtPt vector at. 
·IIHIICf'Y,locatioo eeH. NOte that'H:RE ~ f'UC.hed 
ooto> t.t1e- stack irt steP :c;),, itWJe and' roints to the 
-~-~·of the· asserbl~ ·c-Ode to ~. ~art 

. ... : r9fl:tsters. · · 

C3 a c! 9 ! 
: -.. . . 

f): eooe.· a ret.art to enable testins in~. 
.. . ' 

COOE :psn 1 RST t£XT JtP 

.lht RST!·~tart i~ion, 0" soft.ware intErr"I.Pt:. 
Perl'orras. the saae rli'm as a ·call, blt ,iws,t,o 
•l~' roe of eisilt mE!ftlClr'I:J locatiri"'S. ., 

··'· 

lost. lJecU:r Ios.t. Uecta- · 
. ·~ 8 RST 9ftl ·'lRST EtSf!·: 

2 RST 100 '' 3RST JaH 
4' RST 28H 5 RST 200'·. · 
6 RST 3£fi 7 PST ·''Jaf 

: . . . . •· .. ~ ................. ~:··· .~-~ . 

lhb c~ be a hij'.l1:1 useful; routine it !lOO .·hciJe 
~s. to tt~& ttfi · in~t line. It allews l:JOU. to 
UJ<.t· an r«m button that can· in~ ~ FcRlH 
~i~. This root.ine will rettrn W&trol to 1:100 
withctJt. rn.ririns YOI.l''to reload \01'. aPP-licati~ • 

.. , 

·· a) · .. 'fhe. 'intErruFt. ree..KI'JSe code in.this. ex:ariPle is 
h~ l&Jel FCRTH .and prints •tfti"·on the eoosolt 

. befa-e exeetJt;ins ·~T. · · .. 

: ttll CR • • tfti • fllORT ; 

·b) Create ·initial i~t·r'eSPonse cede. 
t 

ASSBfUR Jm: 
EI ' tftl I LXI t£XT JtP 

., ' 

C3 66 C! 67 ! 

Jfote that this ~xamFle .. does not .~ire swirs 
~·. r'e!li sters~ tt~& er.~iror~t. Cf' ·re~irrs .fri)l!\ 
·the in~t. · ffffiT creates a new eiilironment fat­

... J.I!!!Olf{ll!f ~ .c le~l~- the stack ard .rttlrnirs. tonirol 
ta t.he cA:-erators t.Erftinal • 
.. .. . . . .. .. · .... • •....... ·,· . .. .. .. . . ;s 


