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O. IIIIFOD{JCTIOI{

rhs! Adcnd.d B.!tc (llbrsrc) ls & lnie.preter rlita ln z8o hchire cod.
{htch hd lrs develop€d by C.yshl ne$&ch. Il 1s based d €rpe.rence
Aalned ,irh earlie. ve.slo.s of Xtal BASIC ad Nas.d lioll BISIC. Eb.tdded
BASIo 1s strificmtly latse. lhd borh the ea.li€. xtal BAsIc 4d llass Rcsl
BASIC, t{t irclud$ My ne{ fealues, ad exbil.a features have bes

ao. thos Hlth s@ erpe.tence oa mchine{ode pr.a!m1nA, the ablLliv lo
create Ne.-defined rusL b. 6e of Ehe rcsl @tsl&d1.a
fearures of this BAstc. By fitinA apprcpriate sub_routines ed bv l.eftr.a
Volr om derined 6rns jn e auilidy rese.ved !o.d Labte, you wlll be able
to e{Dsd Lhls inLe.prete. to aive lhe lyp€ of BAsIc rcsL suiLed to your om
needs. !e beLieve that, for the tloe bei.a a! least (ed @ have.ot hearYl of
&y e,tulvale.i 1n over tm yeas)' lhis leatue is ulque to AASIC'S flu
(}ysia], 4d ir Ek* iL potenlialLy o.e or |he rost pove.tul B,cslc's eve.

o{rended &cslc 13 deslaned to alro, lhe inco.podlton of disc hedllna c*-
@ds, as reIl as hedllra castie iap€, dd lhe flle hadung syst4 has
been deisned dth a vl4 io deallna rlth bolh. althola! re e tfte t rc
'd1&t ad 'casstte tape'� ihrc€hout the MuaI, lt rls as ,eII Lo r@rbe.
Lhar 3m forc ol tape, such a the t3trtn&| floppyr or 'fLoppy raper N
theoretlcally caDable of rsdoE- acce$, dd Ey hoLd sepeate 'f1lc
dlrectorl$'. r.e, io all inten!3 &d purroses rhey behave as dlsc d.1v€. }le
lhe.efoe ir.Iude all sch devices 6der the bMd tem rdt$ d.iwst, to
distL.arrish fM lhe serjuentiaL{nly rcassetle Lape' drlves.

ljblld E lended SASIC ft availabl€ in
&d CtlM, !e differe.ces involve
apprcp.late d1$ ac.$s cmds.

three fo@ - tap€ cassette, NAS-E
only the redia sd the prcvlsloh of

LOADIIC D(IENDED BASIC otl NAS rfl fOCSOLO4PLiIIRS (rA?! lLlSIoN)

XAASIC drl ru oh dy of the lb$m conpute.s, as lo.g a3 ote of the NIS-SYS
@nlrors ls beina used, It ls suppllel on rape 1n cms fomt, to load al

To l€d XSASIC, lype R ed then press the <EilTED key. ilext' pr€s the PIAY
hriton d ihe caselte reo.de.. lne prcale should be observed to load blel
by bl@k util, after about t& nlnuies, loadi.a should be c@plete. xB,qslc
@clpres rhe rea r0o0t to 4oFFfl (altrut 12 1/4 K).

To tu, lyp€ ln El00o ed pre$ lhe <EllTED key. Tnas 13 the Ltitialistna, o.
t(rijt, entry ro xBAsIc. a ,lrARlY, eorfy Is ale allored t ttr the @nlto. 1.!o
/,!ASIC by typlna E1Oo3 <ENIED. this p.6e.ves ay cursL BA5IC p.oB.e dd
variabtes. thls 6try Firt 3hou1d not, hoHeve., be Ned uless xaasJc has
al.eady bed previo$ly enter€d by a ooLD s!4t.



In c.def ro simplify the use od wde.slddlnA of thls Mual sd, h
FLiculr, lhe cmd dd fMcrld descript,tons, re have adopted a .otztlo
lhai exDlalns the sy.td reauirenents of each cmtrd/fucrion. this .o.slsrs
oa a sinAle tetLe., ,hich my or @y.ot oe frllored by a nube.' enclosed
Lhus: < >. If a cMd/tu.crion .m has to be aollored by a expressid,
thls nolatlon {111 shov rhe Lype of expression :hal !s alLcce!:

IiMATION

r.y nu@ric expressron.

ky exp.ession, ,hethe. n@.1c o. st.l.g.

&y s!.!na exp.esslo!,

a  s t r : .8  " \p_- . . i  n ,  ,n . !h  ru31 eva lu te  to  8 tv .  a
(d deained in OEpNer V.2).

& exp.essio.,

chopped .ra, rhe uieee. p&r o.ry

ed s mY .ot b€ Aiv@ as a vriable.

a. exp.essioni !hi.h nust elaluate ro a nuber Ln rh..aee -65535 tc
165535, Agat., only th€ tnLe8er oarl is actually used. In sc@.aer,
the rarae is resrricLed to 0 to bt535, or even 0 ro 3?6? {e.e, array
eldenNs), buL renLiof is Dde only {h€r lhos€ case: aFply.

thi. rust b. a bMer dry!

ro a dwber jn Lne ranse 0 to 255.
d.ciml paft ol the nsb€r ,ill be

d.op t. rhe next tine if X rs 0 o.
€xecuted to one cf lines 1000, 2000
1, 2 or 3 &specgtveLy.

A nft.i vrrable, ,nrc- ry loL e & a...y elffint

{ vdiable n@, L ch may be of n@ric or s!.lna ttpe, ed @y

a sr.rna va.lable n@i ,hich @y not b€ a strina dray e]@nt.

I complere Xbl BASIC arat@ni.

L $aDier III.{ € llnd th. LE!'T! t\Dction d$c.lb.d th!s: LEFIT(<$.<D)

this $-"es that LE!'IS @st have tvo a.gwenrs sepa.aled by a cm, ad
en.losed rlrhin paftntheses. lne airst ars@at tusL ip a leeal sr.lng
express!.n, dl rust be a ruber in rhe ranae 0 r. 255
(easo..bre, sine xe csnor tuv. sLrinss lo.Ee. thr 25t eha.ac- rers).

e.a. LEgr$('Nr'}c "+x$,7) is lesar.

2. In Olapter lII.1, rhe ON-.@lO cod6d is stFh:
0N <!> COrc <Ll>,<t2>,..,<ln>

thls m&s that CN n$r be follored by a naber 1n ihe ra€e O to 255
foUorcd by Lhe rcrd @lp follmd by one or mrc lln. n@beB <L1> to <lr>.
&ch of lhese 1!.e nMbers (if mre tha o.e) rust be *pa.ated by a c(m.

e.g. ON X @10 1000,2000,3000,r11 seply
Eleate. lha l, orhefrise a corc rill be
o. 3oo0 acco.dins !o the value of X beins
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I. GET1IIE STAFTEO {ITH XBASIC

NUNNIIIC UP )GASIC

lbvins loaded Xar,SIC fM ydr taDe o. d1$ , ya 3hou1d b€ re@ned dth the
'!rar{n '� ressaae, i.e:

llalcd Flh&ced &1slc Fev x

rhere s.ep.ests thc $E ErcIon fo|ou. Mchlne, and yyyJ.t !h€ iEDry
size avallable for slo.age o! BISIC prcare dd vdlables. !}E & pMpt
5hd3 rha! xBAIc avallable &d Is hot Mnl.a a pfoa.dj but 13 raiti.g for

be rlTed In ar the keyb.a.d. vi.rually dy or rhe cmd3 or
stare@.rs l1sted h the tolldina chapre.s nay be ryped ln dd executed,
along eiLh a .wbe. of special .oMds Alven rn OEprer II, Lrom a
rSYStEt4rc@ds. For effip1e, rc @y use ihe Mchine as a calcularor:

3. rqr59

10 PRINT 2113 : lilNt 5+6

bopDter respdd3 rttb th. a$.s

ohpuie. p.1nts the resutb or { tjrs the a&-
ra.a€nt or l

th13 i3 looh s DIIEC! e&culion nbde, since cmds de exeut.d DIREL-ny

rllematlvely, clfuds ed stai@ts @y be enLe.ed *lthout betna exeutedr
by typlla a ltn€ nwb€r in l.dt ot 1t. a seoue.ce of oe or mre 11nes

frUN cffid (ee beloq). thts tu kdod pFcllFAr{ @de,

Line nwb€rs Ey.rAe betw€n 1 dd 65535, dd tuy be roltowed by one or
rhch line so enre.ed 15 au!@Cicatly placed in orrer, ulth

Iine I at rhe frunt. L1.e !@b€rs Dy be ssldred dbir.a.ily by Lhe uer,
but iL is .e(ftnded Lha! .easo.abte aaps be leat (say, 1O) berreen I1n€,
e that exrra ll.es @y be tnserred if these ar tar€. foud to be.e.ess4.
In Lhe develogre.r or a prosra. lie p.oard my beah ,rLh oy Iine nnbe.,
but Lhe firsL liie to te lnLe.preled xill a&ays b€ rhe to'esL tine n8b.r

a ]1ne my b. delered by entart.s tLs nurb€r folloHed by <EmEar, rith .o

seve.al c@ds Ey b€ enieed 6 a sira!6 Ilic by *pam!l.a th6 slth

atlm *veral cffids io be enlered m D !c'I



?. NU|aEIS ,{iD STNINdS

Tnere &e ruo rypes of q@ilty alld.Gd 1n IBASTC - rDrb..s sd .t.tnAs.
NMbe.s @y also 1n.l!de floarl.a-polnt.Mbe.s! lntesers, sd hexadecl@ll.

P_e !:- ru.r:6- acLurr? Jses j.r-r)93. evs thousn 1r dl3playr e5
th is ,  t ry  PnINT PI_ l ) .

these cd b€ Hhole nhbe.s (lrreaers) o. floaring-polnt nsb€.s (Ers). !
nwber is sro.ed inNemally a four brtes, one of rhlch rep.eents a slAncd
e4o.dn ' .  qh i  .  t te  o rh" .  t  re - "  r "o rese{  a  s is r -d  tun- ) . * .  1 }d  q  a ivec  &
expon-n_ rJ rge  _ .o r  -Jo  r  o .  , l rh  -  e \ -n_d.&-  1 )&-o  u , .a .a .  qJr .o€ ,
the ftll seved diAils ae avaiLable for inre.ral c:tcuradon, lhey a;e
rcude or l  ro  s l \  f4 l rc " , . -n  ouro .  ,  b - - rA  f . r  as  a' a u c . d  d j a . l .  r s . L  d  p . 4 n ,  L n d . d r c  -  d . s . (  s , . o r l o  d  r d v e
be wed, ir knom, sihce llal AASIC cd mke use of it, even Nhoush onii six
slAnificdr fia!.es are displayed.

Ladina ed trallir€ zerces are supp.e$ea on ouLput, $ lhai
&t@uy p.lnted as sucb rlLhour lo.s Iw3 ol zrlcs.

3 3.14r59 314-r59 .031 '1159

lle use s.addrrio.al .onvsLion !1Lh inteAers, huwcver,
.ars€s -65535 !o -32?69, ad 3216A ao 65535, nEy
v41ab1e3, since rL 13 olte usful to do so_ In rn*e
intemaLly co.v€.red to lle in rhe r&ses 1 ro
respecllvely (since Ne shoutd orhetube need 17 olls ro

In * e alt possibte to@ ir Hhlch n'!b.F @y b€ dtplr. Ine lasi tF.
for. lhose .oi fadUa. rlth theo, e in SaIEIITIFIC norarlo., u ro-onri
used ,hen the ouLput is r@ targe or r@ sll to b€ c.nve.ienLly p.inred r;dy other ray. NMbe.s My b€ INPUT ln this fom. ra.Nuired_

XBASIC spports l6dt j,nr.ge!, 1... ltDte nmbcrs in tlE r&gE _3?68 !o
+sro , ,  fFae rq  ou rs lde  Lh " ,  -ans -  %y  o . t .  be  sLoFo  ,n  o rc rna , l  1# - . c

o t  r o . -  ( - o , s r n p . r  . r /  o r  o - s l s n  o l

r"o bltes F. rrrcys, r..,e 11. a.-c!-sr
svlnAs @y be mde).

thar .ubers in rhe
€ acc4pred by i.reg.r

32767 ad -3a68 L. -1
srore such nmbers ).

2.3 Hexadeclml nMbs.s

he alrovdce of hendkl@t nMbe.s
liDkaae to rachlne<one rouuines &d
t &y €xpre$iohs requiri.g n@e.lc
thal only inteaers a.e allded for,

3.1r 59ErO8 -3.14159E-3?

in XBASIC greatly inc.eases th. e6e of
rrrey my .o@tly be used

qHtities. the only linlrations @
ft the rar8e &0 to &FFFF. ?o indicare a
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hodet@l meb.., . 1€edl.4 anpe.sod '&, syDbol Is suppll.d, rottlru bv a
slriia or chaaters, ea.h or,rrcl uy a ndb-r rn the ranse 0 Lo 9, ol a
l.tt.r 1n the.a4c a to F. hien encourered vfthin a n@.lc crpresslon, a
h€Edeclml n@be. i3 i.re6aly c@verted inLo a declMt lnleser ed lhe
resul! of such d erp.essio. rrll srlrl alrays b€ a noml omber. n)e
hcEde.iraL.@ber may colsisL of 1 to 4 dtgrLs- |be 6ay b€ e.rered, bu! all
ercept the lasL for vill then be iAno.€d.

&lFlrr rep.esents ?988 h decl@r.
&t7 .epre.dts 167 in deciEl.
&91F14 srtrr repr*enrs ?988 in deciBl (th. .l'.! d1g1t t! tED!rd).

To obtain th€ hexadeciml equ1val6t of. deiml n@ber, Lhe HEX$ funcLio.
MY be used (see (haple. VlI.l).

2.4 Stri.85

these @ cdblmrlons of ascll ch4act.fs frprisdttna letters, nmbers ed
stobols, usetul lo. storlnA nes, iiLles ed rexr, atrhouah lheir Drrtnslc
data cM b€ ertracted by rhe inte.p.ete. ad rhey ee f.eq!6tty $€n to hold

as rell. A strtng cd be sy cooblnaLio. ol up ro 255
characte.s, usully shM in quotes prevent co.tu3td {ith
h@!€rs o. vulables.

't12345,6d '{trr rS' 4 aU Elld strings.

a velabLe 13 a cdblrailon of lett€B aidlor n@b€B, rhe flrsr ch@t€.
beha a lette.. XaASIC dlsLinauishes the f1.st FWE chaa.te.s (msr BTSIC,
dburauish only rhe a16L !rc). v4tabtes @y b€ of etrhe. h@ricj t.Leaer
o. 3r.rna rype, &d hold n@b€.s, uhore nwbe.s ad srruas respe.trvety.
I r rega.  vv lao lps  rus !  Dp s . f r -w sLr -nA ! r , r ( l - -  H  r r  ar t r .  }E .c  ,3  no  Lneof t r ' car  ] id .  o f  "  vaL .o .e  m,  a t ! .ousn

E leutn of the inpur llne du cleyly ltdMll

^ M X% ZgJl, X$ F4t A3CD$ a!123$ (Rnzy $raylo

de .I1 vatld Eiables,aLLhouah BISIC @u1d be uable to d1!tLgd$
betveen the nm3 oa lhe last palr, shce the1r firs! llve ch@te.s

ro ensue that v4lable nfts do no!, conraln .eserred
rc.ds, orhenrse sYNTld E8nO& rilt resulr.

1DNE
fiP

LETtEn 1rS! s(pDtSE pM(x ll8ton t0' LEt @s

n@s Lo rm chda.rers slll $1@ thls prcbts {ihe onLy 2-'n X!45L: e TF, I0 sd FN) ed rhrs ai& scves space.
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Inteaer @lables my cdta1. only intege.s ln the .ang€ -65535 to 165535,
buL Lh€y @y also conlaln hexadeciAl nsbe.s. Horcv€., valu€s reLu.ned by
inteser varables tre 1n the rese -P769 Lo .P767, usins Lhe @sL-s4ml1c-
at bl! as a sicx flaa (these @y be resaded as sixteen-bl! nsbers).

,ta=65535: Pirm & !111 display ihe value -l
10G396?8: PRIIII t C Hilt dtuplay rhe vafue 38520
L0(}=&96?8r PnIN? 1,0(} rlu drsplay Lhe value -27016

In additl@ to 31416 D,erlc .rd llfj,rg Elables, re co use nae.ic dd
st.lng a..ays. ,ln 4Ey ls, ln ltfet, a table tull of vsiables, each of
,h1ch ca be ulquely ide.ttfied. Iaohg ot a..ays lakes eEctly the sm
fom as for siaple v4lables, eacep! thar rhey ae loltored by a seL of one
or bre subs.lplsi ea.h subscrlpt representln8 one of ihe direnslons ot thaL

A(0) 1$rg(5,6)

de all valld daF, Fhere A i3 a dray of o.e dlrehslon, the sub-
script (0) referrtnA ro lhe FIFST e]@nt. TAaLq is a trc-dihensrd-
al tnte8e. dray ad NrLtlE$ 13 a lh.ee-dt@slonal a.ray hotdlia
strt.gs, each of Hhlch Gy be up to 255 characie.s ln ]ength.

In XBTSIC atl aray subsc.iprs nwb€. fM zee.

b o.de. fo. Brstc to )ooH hd much space to allocale to d a..ay, the dray
1r qu$tlon Mt be dlmensioned ,ith a DI}l srarement (see Oaprer IU.r)
befde b€1n8 brcughi into use. $rHever, rf all 3ubscrlpts 1n & a.ray have
!Ed@ vatues of 10 or I8s, the! chat dray Dy be used r'lthout a DIx

xrtEs ( 1 ,0 ,2 )

^a(?,q,6)=56

xlr1 dl@nslo ihat aFay ekily a thoue! the tolldt.a had bee

DrH A]{ (10,  10,  10) :a , { (? ,q ,6) :56

ssMina thrr @ p.ev1o6 DI sra!@nt h4 b€s Bed tor A.A. 1t13
* .ay  J r I l  nave 1r ' t ) t  - t r  

 

a t *n ls i  Equ l . r ig  ov . r  5J20 br t .s  ro
store itl NmE: If r€ had used a 1.!ege. ar.ay A,S, ,e shoutd only
.equlre about ft70 byies Lo e!o.e 1r.

5. SPFESSTC|{S

&pre$ions conslst ol Etabl*,
dblnation, ad related by reas

nubersi si.lra v4labree
of arltloetlc dd/o. toatc
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5.1 rrith@tlc operato.s

nE dlitretlc op€rations aU*d l, XBA9IC N a fonds:

+ (add) - (subiract) r (turLipry) / (dlrlde)
t (nle to porer) IoD (.d1nde.)

tE A ope.ato. has the folldh8 conve,tions:' l (  
t O =  l  a o r  D : 0 ,  e d i )  t  Y .  O  f o .  l X ( e O + O " l t ) .

X i Y k udefined lor X<0 o. lor X:0 ad Y<0.

TlD fOD operator is the .emhder tud a .[vletd, sd cs be deflrcd ag

x t t 0 D Y = x - Y . I N ' l ( x / Y )

qdples:
5 l4D 3 relu.os 2
-5 rDD 3 retu6 r (s...barnrlrd or ntr, orpr4 IIr.3).

v 5.2 Retatlonal dd roslcal op€rators

D(epIe:
10 IF (X+Y-S)>3 AID K:2O mEl 100

Drpresslons involvin8 relational ope.ators ed loaical op€FtoB are .otully
$ed ciLhln IF staraenrs (chaprer IlLl), bli cd also be aed rtlhin nonEl
aitl@t1c expressions, since a relational erpression retums a value -1 ia

\- 1t t TnUE, ad 0 if FA,I.SE. Ir sore cases, qulre a lot oa spa.e co be saved.

A.dple:
IF )O15 ll]Efl A:0: EllE 4:1 c& be repl&ed by:
A:  - (b15)

RElllIoNAj- ope.ato.s de u$d for c@p*1$B sd the evalutl@ of c6d-
ltlons, ps.tlcularly fo. IF stat@Ls. Ihe oes allored m:

> (geare. tha) >. kreate. thff or eLtual to)
< (l6s th3n) <= (less tha o. equal bo)
= l<uar to) o (nor equar b)

ITCICAL opraLorc dlord @:
Nol al,lD ol j(on (ercrustve-on)

5.3 Brr @rpLlaLia

L.alcal op.rators my al& b€ used for bt lgipularl@,. pmvided ihat &E
slb+xp.*slons o. ellhe. slde evalute to results lD thd .&ae -65535 to
65535 (1.e, they cd be tholgh! of as sixteen-blt quatlties). rnen ,lND, 0n,
XoR dd NOt {ill aI} rcrk upon rhe Indivldual respectlve brts of Lhe rrc

PnINT 1234 AllD 3rr12 @tplts the Eru]t llorll
0000 0100  01 0010 {144: ro4D2)
@00 1 l0 l  0 l0 l  0100 (3 r r l2 :  lOD64)
0000 0100 0101 0000 f10!: !oq50)

,l
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NOT
,ND

Ltrest pr4.<lsr..: )(oR on

5.5 strha expresslds

xa/$Ic also alloHs st 1.g expreslds, bri tnc o1y op.Ftor & @rDmlMT-
! IoN, ' eore*nled bv r. ,

Freple:
^$:uae: s$:iDtF': et$+Ei: PnIrr cl
ourputs rhe resur!

ilrahes! precedsce: 
i,

Sirlia compalen my also be pe.fo@d tor alphabetlc ao.tt.g, stnce

chfscle. by cha.acrer, util a Fsttion ls aoud ln vhich lhe !rc dlffer.
Ire 'seare., slrl4 ls rhcn lhe cne rrose cheacref has Lhe geaLe. ascll
code. Ir no dlaferences d€ lobd, bur one strlna is ]o.a€. th& the other,
the ronaer 5rri.g io be the greater.

5.4 OD.rator pE€de.ce

oo..at r Drec€dehce follo* the $ua1 mlhffilicat o.de.. Ue also lncllde rhd
relatlonal dd l.sical ope.atorc here, so Lhar they my be used ,ithin
aith@tlc exp.essions riih the co..ect pr€cedence:

rrBROTflEftoOD[ Ls Areater Lha iBnC.lHERr
s rhe nm.1c rc$tt, -l (tru).



slslol EDtlln drD stslE, @tl^llEII. NIE

SNEAI OCNTROL ('DES

TlE follo{ina vDU cont.ol codes @ s€d by xlaslc @ lhe stddard 48t16 VDU.
flote, incldentatly, that all 16 lines ercu shen ronlna xBnslc.

l]C E crer to top left co.ner ol sc.een.
Tra cusor !o next p.inL z0!8, by p.i.tinE spaces. fl4eler,
see also I0l1 co@d i. chapter IV.3,
LINE FEE , o. @ve crso. mUN. S.rcU screen at bortd.
clE.tn S$EEN dd Hde cu.so. to top let! cor.e..
CARNIAoE RETl,nN, viLh.uL ltne reed.
PRINT SCFEEN ro printe. (devrce €1, see r}Epte. IV.l).

lbve cur$. DO1{N (!l@ 6 <L>).

2. tllE )(B,lslc EDI1DR

7h1s !4e.M facllliy, avatlable to yru th€ itent, that xBrslc b at4.d,
hd b€d deslared 1. a altdpl ro Gke prog.e enl.y dd deh4ldna rcre of a
pIeM. .ather, Inpui llnee my be up to 1? chaacterc lona, dd nore 1s
kep! at atL tl@s of rhere rhe srdN ed ltnish or the llne 1s. so, It you
have sev4al lines ln a llsLlna, you &y mve the curs. up
thal Une ed rql{e @dlflcailons to ir, even if lt @@p1€ lrc or @re rcws
o ihc sc.een. Il rh€ Ilne ls dtended so that iL ,1lI appffirly .un inlo
the next o.e. rhe li.es b€ld sidply mve do4 one rcts to mke l-d ior it.
Iole lhai lhe lr.dified line is dly enLered inco lhe p.og.s lheh the <E TER>
key 1s p.essed Hhrle the cdso. sits in one or the .oss of lhe sc.een
contalnlna ihai xne.

tne lollopinA specral key functions are avallable'
hdlcatl,r8 rhe equivalenLs fo. ihe Nasd I keyboard:

,  r  (ps)

8Cl.lE cu.so. to top Iefl .o.ner of sreen,
L1-E$ $ree. ed Hdre cusr.

lbve cuso. mlN (scrou srccn ai boti@).
DELFfE cha.a.te. Lo Nhe LEFI, but @vlng resl of ll.e 6.

D€LEE chdacter frm the RlCST,bvlnA rest of lin onc place

IISEFI spee at cursor, @vi!g .est of Line ore pla.e Lo the
right, ad @v1.9 lires b"lot !r one Iw dM' if .equired.
NgI€: An lnse.tim done at the Lrtrm line of the screen {1ll
cause & l@dla ! "  *€L i ,  mv:ng  the  lu r .o r  p  - l th  i t .
'Ibls ha no 111 etfecls, aprr lrm beina 3 bit disconce.Ling
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ER'ISE {hole l1ne. thls dtffe.s frs rilrl-x in rhaL rhe cur$r
is..lu.ned to Lhe siart ol ihe line before cledlna it.

ca ll.e {even 1r ir €cupres 2 or mre ro,s),
the cu..e.t cur$f posriro..
Efr,1SE ro ehd of sreen arm cu.ren! crso. p.sltlon.

Abedon. a l1ne (Lhou€jr yor could Just use a atu! key o.
a Ctrl-|l!) ed p.1nt3 Lhe !Ok, p@p!.
EIJTER lhe curren! line on ,hich Lhe cu.so. 3its tnLo BI,SIC.
caso. rill €nd up 3irtrha ar lhe sra.l of Lhe nert Line
(i.e, rot necessarty Lhe next fiOi dr Lhe sreen). rradina
Md r.ail,rns spa.* re ig!d.ed, dd thes oa Areater rh4
1? chdacte.s {j,11 b€ tru.ar.d t. 12? (thts b€ins rhe srze

If tht8 I. all a clea. as dd(l), the b€sr rhlng to do 1s to 'playit

3. TflE LINE EDTMF

h addiLlon Lo ihe *!|g cd1to., a ,Line edtr rode ls ale avaitable,
p.iMily fo. Ne rllbl. ptuEl.8, ,nen |o use the $ften editor.outd cause

(shce lhe INPLTT prdpr euld also be dsmed ro be pa.r, of
lhe lfplt lMe! 6 the other hdd, be yery usetul ih ce.Lai.

In ihls !bde, curs. mvoent keys are not available, except that tl sd
<&9 both d€Iete lhe last ch4acler frm rhe lLne, C!rI-P stttt Eive a

pl -nre., aLs> awoas rne rI-, dd <cR> enLers ii rnro

For the.easons outlined ab.ve. sc.ee. edl! Dde is 'sf,ftched on' au!@ric-
aIIy in dire! mde, ad LINE EDIT rcde rumed o. fo. prcsr@. In addllion,
the user my use Lhe ICU c(]jfud (see Chapier rv.3), t.side or ourside a
proar& ro cr6ae lhe ediLina 0bde: Id4 0,I atves scaE€N EDIT rble, Ioty 0,0
Arves LINE EDII nbd.. In direci mde, IO4 2io sbould be used beaore rd{ O,O .

eo iL  moe - r l r  F  Fse]e . reo  o '  .  o i r .eL .  .n  o r  r - -  i "Le* - . .

LINE EDIT iDde shors ltslf by @ag
( ' l i  i n  d l@t  rbde  ed  ' ? ,  i n  m

of a prdpi ai rhe slarL of the line
INPLTI stat*nt ,irh no speclfied p.dpt

:iPECIAI l(}lEr ln spite ot lhe decla.ation abcve rhaL Itnes aF llnlred to t2?
lenatb, it is po$ible to @ve rhe bufre. area to othe. ar€s

D the ')mry spacer ed to chaee the bufler lenath up !o 254 chara.re.s
@1@l ]nis @y b. dde by me4s of rhe PTF c()lrMd (see rxrar,re. vIJ). ca.e
@st lhen be taken over eel€cLton or Lhe dea 6ed ro conran the buffer. ad
it ls .*.me.ded lhat & a.ea c.ealed by reas of a CLEAR cmd be used.

L. SYSTeI oClrfiANDS

Tde foll.rins c@ds re.omuy lrte.ded for use in dir4r Dode, alrhougn
3@ (s!ch as RUN ad LISI) cd ale b€ used !o advataAe dtrrh p.osr-.Br
od CIiAIN ls $ed al@!t entireIy rilhb prcgram. Beca!* they aU affet
mdtflcatl@ ed oveEll contrcl o! proar@ ad ot rhe sysreh, they ae all
refe.red !o as SYSIDI c@ds:
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tO{ Takes cdtrol b4k to the op€.aii.g syst@, or the @lto.. llt$ 1! thc
c(r'@d to use Nhen you rlsh lo teave IaASIC.

aalei all progrs lines ad voiabl.s, If ey, to b€ deleted.NEI

Da! <L1>,<r2> Deletes all 1l.es f@ the progr& in the raiSe <Ll> to <L2>.
Eorh sra.t sd finish lines should be specla]ed, buL uitl default to 10 if
nol gilenl lf <L1> 15 larger the <12>, o. 1l <L1> is la.ger rhd rhe ldaest
lr.e Dresent. a nAJ1GE EnRoR HiIl dcu..

DEL 100.199 deletes all lines rith nMbe€ f@ 1Cr0 to 199 lrcIuslva

LIsT <11>,<I2>,<I' Ltsls the prcarm to Lhe cur.e.i ouLput devlce, lbe
lisung starts lM rhe flrsL line afrer <I1> 4d ends at ltne<Ilo. lhe
fi&r I1n. after <I3> lf that }lne 1s not p.esent. <I> alves ihe nMber ol
llnes to llst at a tire. ,,LfLer <I?> llnes have been lisNed, Nhere d1I be a
pause. The user Lhe, pressee a key, ad the listl.A
<I2> lines (excepL fo. s@ special keys, 8ive. L. .ot€ (iii)). aiy o. all of

re epressions my be @jL!ed, bu! the apprcp.tate c('re shourd b. present
il <I2> ed/o. <13> @ spe.lfied.

!I5l Lists rtule proara
LlsT ,5 Llsts rhole prcerd, 5
LIST 100,? L13t3 7 ltn€ at a Nire
LISI 200 sLill 1i5ts 7 llnes at
! I5T  100, ,199 L ls ts  7 l ines  a t  a  r i@
l,Is! ,4,299 LisLs 4 lines ar a ti@
LIST ,,r99 Llsts 4 lines ar a ti@
LIsr 300,5,999 Lrsb 5 lhes ar a rre

a t1@, sbrtrng fM tim 2q)

frd the sta.t to ltne 299
frco Lhe stdL to line 199

(1) BASIC @be.s the Idt value ol <I2> glven ad keeF @lra it untll
LIsr i3 used Hith a dilferent value. l,lhen Bxslr.) sLarts uD, <I2> 1s 6s@d to

(11) r llstl.a My b€ abadoned *erhe. paused o. .ot, by

(ili) l,lten paused, keys Ey be used !o abadon rhe
llsu.A &d, at the see rime, mve the euer in the dire.Lion of Lhe key
p.essed, Tnls onty ko.ks in scfi€Fi\ EoIT mde (se€ secrion 3 of this cnaprer).
The ospose of lhls is Lo alloH,tuict exi! to tne €ditor, rithour havi.a !o
r@b€r lo P.€s <L9> fr.sL I
(iv) U.Uke @y BASIC'S, lhe LIST coImd My be used wiLhin a pro8rm as a

ed note al$ rhat <I1>, <I?> &d <Il> my aI1 b.
O(PnLSSIoIS. This co b. exl.erely nicel

E1@: 1:50: LIST Xr Y,X+99 Llsls aru l1!. 10o b r99, 50 llt.s at a !ls.
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aum <Ll>,<D Aut@ttc
c(ffid ..Qulres a stdt
defaulL to 10 1f .ot g1veo,

,hIle ot..lng proa.@. This
lncreeni <l-?>, ed both ol !hes.

SLa.ts fM lhe 100 &d @nt1nu6 105, 110, 115, etc.
stdrs trc6 Line l0O md ccnli.ues rr0, l2O, l3O, etc,
Starb fron line 10 &d conllnues 20, 30, tlC, 50, etc.

Each Line nuob€. is dlsplayed jusr as ir tt. had b.en ryped a.@ Lhe keyboard,
ruy enLer rhe srarere.ts aL lhar poinr. 01

pressing <CD in that line, Lhe tex! Ls 6te.ed {tr]1 its lDe nuober in Lhe
usuat vay, ed Lhen the nex! llne n6b€r aFCears. l]1e use. lhen continuee
xilh lhis li.e. Uhen a1nished, Just type <ES{> to abddon, vher.up.o no.Ml
d1.@i @de {1U be re€ntered. ,4ny e.rc. (BRaNCl linck is c(m., when the
user jusL pr.ss.s <CD dlhou! ste.lng ey stareneiL ed lhe Line d.es n.t
exlsi) !11r at$ Th€ editie moe 1s
rct aiaecred by thls c@d.

l.ollD<D l4ds a file tM tape 0R di$ (depe.di.a {h1ch 1s avallabtei
eltbe. if both are avatlabte) {hose aile ntu 1s <.>. Tne file ne
conve.ii@ is de$.ib€d in tull 1. Chaoler IV.!. so the we. r .efe.red ro

rhe p.oa.a tlle "TLST.IBS" als rbe curEnL detautt
dl$ o. tape d.1ve, lny existlrg prcEra 1n @@ry 1s deleted, but note that
vdlables a.e NOI destrcy.d.
L-O,ir "B:TlsT-rtsC, t ads lhe nstll p.6A.d file ,fEST.ASo" frDn dis. d.1ve
B, HhaLeve. ihe cr.ent delault drive. In use. @y acLually

load1n8, appea.inB line-by-ire c. Lhe s.reen. {qain,
NoT oesr.oyed, bu! neitner is the exisrina prog.M. thus Nhe

user my add .xr.a routines to exlsrr.g pmg.ds, rd rh€ a,lded Lin* ,r1!
apper ar rrel. co..ecr p.sltions i. relation to those al.eady pres€nt, rilore,

tr a.eH prcBre is ro be l@ded as a .ns frte, a N!} ..@nd
rust flrst be execured.
L-OID 'T: R0UTINES.0SJ', Lads Lhe e.hlne{ode f.m lhe file

o tape d.ive T, 1.ro lhe a.ea previously reserved fo. rhe4 in
rhe remry Mp (by @an3 of rhe cl€an c@d), the stT! acdress ,ilr be

the ri.s! ldaLlo. above lhls cLEAfied a.e (e.3, ia a CLEAF
&9F$ has been done, lhe file ! I load Eta.tl.6 a! &a000). see also duprer
vrr-2.
In all three cases, ia lhe slze of Lhe aile ts 1rA€. Lt@ lhe area avail-
abl€, a f6l4 F!L! ERRoF slll occur. If the aile is nor p.ese.!,a N0 FILE ERnOfi
{tlt @cu. lf a disc drtve ls b€ing sfthed, ,hile ho re$1r yiLt be rer-
aned if a tap€ drive ls beina s€dched - the we. simply has ro abadon rhe
tape l@d, as explained ln Appendix B.

If a type oLher tha XllS, rS0 o. oBJ is 3p€itied, a FILE TY?E ElFOn dll
@cu. (ihis als applres ro SAVE. If it is desj,.ed ro load o. save dara
Ores, use lhe rire access co0ruds d€scrlbed in rhaore. V),

I

I
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a tue n@d <D ro tape or d1&.

p.o8,rd ftle TTASI.XBSi' to lape drlve T, uhater.. rh.
cu.renL delautt drive.
SAVE 'TE9I.ISC",<I]>,<I>,<I) lbves the prcgra in ASCII ao.G! llq lu.s
<Il> Lo <I3>. Tne value oa<I> has no effect here, bur sh.urd be a l€aal
i r r€g- r  tue l t t y  0 -6q5) t ,  In -  ro tuL  r ' ,  -n  facr .  . r i -  h "L  o f  L lS . .  "x . ;pu
thal .othins appea.s on lhe screen, ed N0 pauses are Gde a! €ve.y <I2>

by irs€1f rlu save rhe lhole psA.d in rnis aom.
sAvE iA:MCSTUFF.oAJ ',<11>,<12> Saves rhe afta ot @e.y siarrinA frod <It>
dd e.di.E a! <I2> ro di* d.lve a. Brth <I1> dd <12> r.tusT be s@lfied. ard
<I> tusL 5e LlAe. thr <Il>, othenlse noLhtnA qiLl acruallv b€ saved.
aflhoua, intended aor svtna r.utines adr use in Lhe 'mchine-code a.ea, (see
@mry mp, appodl1 Bl, there is rc resbricrion on the actual afta of il@rv

VEAIFI <D Veriftes Lhe flle n@d <D on tape o. dis, reporLi.a a
checksu e.rcr as a BAD DATA Einon. This colllHd sorks 1n the se ,av as
r !aD.  " rceor  t r '  ro .d6d n .o  rd ro-y ,  o - r  ' . " " r "a  a i  r r
they ,e.e data flles. aiy valld flle ne may b€ specified. tu tor LraD, if
d atLempt to verlty a.on+xrstent disc file, a N0 FILE EnFOF will .esulr.

Cl"rs a L \".rdn.es ed r-dts frcn rne sysrtu, ao -.e*s

fEo speclfied, <I1>sd<I2> *t up the the io@bs! l@alion of e@ry
avallable ro sAsrc (<r1>) dd size or the siact (<D). adclrtdar 6
clearl.a lhe e41able5.

llE sLack ls NuaIIy 256 byte, ed @y.ot be et to a @IIer value.

It {11t not normlly be necessary ro tncrease Lhe siz oa lhe srack, oless I
la.Ae nwb€. of .esrec FoF 16p3, eubrouli.es ad expressic.s are used (if
you ftosler ST{CK FULL ERFoF5, rhis 15 usuaLly because subbuLines a.c
beina ente.ed ad nor RETU!jJeC frcn (i,e, *rh1n8 nau8hLy 1s b.ing donel).
Ilf <11> 13 .ot specified, Lhe sra.k size qilt r@in malrered.

1tF rop of M.y ts ser in o.de. ro leave space for OBJ tules, that ts
or dara. tt mlly, .one ls .ese.ved, &d lhe valle

.eseNed is Left 6.hanged rf <I2> is ditted. <I2> @y n.r b€ se! above the
Lop or the Fr,\, space - ay arterpL set ii roo 1oI, or ro set
te laae a stack size, ltll resutt i. a fGl1 fL[-L EFfion.

CLEqn &?FFF sls Lhe rop
to &?FFF, so thaL Echhe<ode'D1. stack s1a is uaffeted-
CLEAR &AFFF,300 sets 300 byres

Brslc pr{Artu ed va.iables
in rhe dea frM &€O00 up.

lhe lop to.ari@ ro &aFFf.

nUN EeAins .Fut16 of the pbg.e
lmst lrne n@b€., &d cledlls all

ioN <D - Begins eEcutio. a! Ilne ruber <D.
nuN <D - Etuivalenr ro a !.or.D <D foll@ed by a RUN. this cd be $ed ulrhh
a progre ar reIl, to Unk fM ohe prb8re into aorher.

currentry tn remry, sia.tins at the
valables. Th€ tollorlns va4atlons ae



O{iIN e\acLly the se as RUN, excepr rhar, in all rhree variarions all
v?iabLes ft p.ese.ved, dd ca Lhus be p4s€d from one prcsre ro ao!he..,l}J.s is a e*rre@Iy wetuI co@d, parLlcularly ,hen ir ts desired ro ru
a exrrffity la.ae arpti.ario., 'h1ch @y be spliL i.ro seve.al mLler
9rceraro shaflna rhe se va.iabLes. 4 of rhis chaorer for a
dlsussld of aDDlicatrons or Lhis coM{1.

IIoLD <L1>,<12> ,tb]ds, a rdge of 1i.6 for vtd in a prcAr4, & that
aoine. proa.d ey be app.nded to ft, or $ that thls .:iaE my b.

hhus bved ro &orher p&r of Lhe prcsr&. the effect ts lhat
lhe ftst of tne proar@ seere No have dlsapp€o€d, In tacri lt ls still
pesst 1n M.y, but canoL be aoud by a LIST c@d, do. executed bv
nn.  -Lc .  301.  <L I /  do  <2)  Ln-  .  d " .aJr  va l res  Erng o  &;
65535 respetlvely. thus, HoLD by iLslf has .o effec!,

HOL! r00,199

goLD ,199

L€aves oLy lines 100-199 inclNive 'ih
Leaves .11 ]i.es frcn 100 uF 1n vler.
Leaves atl lines up to od inctudin8 199

noer text polrter Tfi1 ts
vhlle the 'st4r of f;exr lrne'
above <12> r. seL !o a pair of
rbe real end oa iexL. the

llrat acLDUy happens is .athen ,snea{y,. the
@ved up to potn! to rhe stafr ol 11.e <Lt>,
pointe. held dlhin the lt.e rm€dlatery
nulk. fbte i,hat IxTIpP ts s!1ll poiniinA ro
proare [@q, Ep rh€n r@ks like Llris:

l'lqT TD(T 0000 IXTMP
-------------+-----------rOO00

I HIDDE}I AREA ! LISIAAIE PNCCRAI1 ANEA I HIDDEN ASEA I

loxDin8 dorher p..g.d DOLS desrrcy Lhe uppe. hldden area:
Dut do€s .or aflect ihe loder ode.

l6E Resro.es 54i!y ro a iheLd! proara. FfjE does no! just Rprace r.rl
co..eclly ad .esro.e the.mv€d line poi.ter - 1r doff a rne '@.ae, of
lhe held area, so that lhe lues of rhe resulrina prcArd fotto, rherr
co.€t o.der. tCE tal€s no a.cow! of Lvo o. mre tines |ravt.g Lh€ s@ tine
nuber, ed both lines euld Lhen appear in Lhe rext toaerhe..

RENtl}l <L1>,<12> Renwb€rs a 'held' pfoa.&, or rhe uhole of 1t if .o flOi_!
cmnd has previowly becr used. <Lt> ls rhe .e, srarNug r1ne, ed <12> Lhe
i.cre@nl. ntl .efe.e.ces follorinA COm, q)SrJE, FUN, TIIEN, EUE ed fiASrOnE
cMd3 are @difi€C ro rhelr n€p lre.@b€.s. Orly the line !@be.s,trhtn
lhe ltstable 4ea (se HOLD) are rcdrlied, but references r. ftdlfied thes
are checked th.ouahour rhe {h.Ie prca.d. this Eeas rh.r, by usina HctD,
follored by a !!]NUM, and fiialty doing a li6e, ,hore se.lions oa the ircSr@
Ey be bved tnto a diaf€rent area of the progr&.

rle Lhar borh <Lr> ed <L?> @y be onitred, each detaulring Lo lO,
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f€nebe., EkinA the t1.st l1re bd@ 1000, ed tncE'grttng 1.

ItJle the rlrst li.e 50O, hcr@nt 1n to's.
rhl. the lirct t1ne r0, increrenr ln 2ors.

5, CNxINI'IC aXD 'SD,tI-CIIA!NINC' pRoCF4lS

thc RUN & GIAIN co@ds have ar.cady been mnrlmed In rhe Drevios €t16.
h addition Nc arlo,1ns the use or nUN dd CSAIN c(]llMdj t or direc! o.
defer.ed 0bde, Xial E!sIC 3 allous Lhe 'seni-{!nlN' of prosras, so Lhat
scveral proAr4 My we a c()@n ,poti of sub-routlhes, ethour havlng to
keep ine sd€ seL ol rouNhes "thin eaeh sub-progra. Tnls saves ftLe space,
ad Seatly imprcves the efficiency of a CBAIN, by speedin8 up

?o do this, He Ne rhe NOLD co@d before erecurl.A a nUN or CtlAIN. ]he nUN
ad._ -IHAIN .oM.ds c 'hetd' p.oA.d br seLLrn€ 1EXT @"{ ro

as  rhF orcarm rae  I  dded,  H. " "v " r ,  e rec . t lon  o f  r , .  .esL l r id
prcAr4 " ll r 'ecuon, ^01 aL lhe "r"rL oi
the p..ere. 'Ihe 6nLy resL.icLion is sub-tuulihes @s! have

smprirled r@ry mp should help rd exptai. uha! He are rry1na ro do:

LltrloN

ROUTINTS

By IINITIAL' rcuLi.e, ue @a thGe Ltfch se! up arays, vdtabl.! sd
remry space, such e D1H ,hlch only.eed to be

(indeed, rhe ln1t1a] rourin€s couid be co.rained 1. a se@.a!e
5rb-p .os  fuhr ,  h  s .  d  jMINrorJaL or rd )nrna
be 3een,  J - " t  0  F  s jb  p roqre  r ( t rc t .y  -o . . : , , ce .  ihe .
Slts2 or SUBJ a+ HAI\E!. .nFr tuy .ojLrn-s, JUrr "s Srtsl.

I INITI'L I
I io{lTlNES I

I S U B I
t 2 l

SUB
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nI. (,|rllANDs, STrlF.rlB,rTS ,11{D !�UNCIIo}|S

1. CCI'{I'IDB/S?ATFXENIS

'118re los aolloHs a 1is! of c@ds dd siat@nts avallabte ln I@ASIC in
tts @diiled (by the us.) verslm:

cls cled3 the 3c.M on tb. cl)Ifut ouloub devtce. or sends a
rod reed c@., !r lhe ouLput dev:ce ls a p.ln!e..

I,llT Caues e Inle.tupted pegrd t. res@ Htthout clerins the
velabl€. It My be rcd after a p.da.d has teminated rlih a sllP c@nd,
Drln8 the stopped perlod, the use. tuy look at o. alter vdlables rllhout
dorna ay hffi, arthouah ey alienp! !o iblify lhe ptuard 1tse1f uilL caure
a coNT EfiHon to occu.. rrNT @y also be used alte. a prcAra lnte.tupt uslna
<ES5. thls ls a pdticularly usetuI aid to debugaing in, for eHple, rhe
trachA .f d tnfintte 1@p.

DIM thls is used to resetue slo.age for nwcr1. or 3t.1ns arays.
lb  takes  the  fod  DIF1a l (11 , I2 , . . , In ) ,a2( . . ) , . . . , ln ( . . )  ,  khe .e  ,4 r  to  .n  a .e
ll:Ds of one o. mre afays, od Il !o In are n@r1c expressions 1r the
r&ge 0+5535 .eprese.ti.g the oditu size of each dl@nsid in rhe array.
If e array is .efe.e.ced rilhouL havins firsL been dl*nsioned, ir 1s
6s@d to have a @rl@ subscript of l0 fo. ea.h d1re.sion referenced.

th€ Dl|| sLaL4nt Lhus delibes lhe @ut of storaae, the n@be. .f
slz€ oa each dlrensld

nn sray my not be d1@nslone,l bre tha once ln eah proA.d - & atleopL
to do $ {il] .esuMn a DII1XNSIoN En8On.

EJD lemhates execution of a prcA.a. Ii ls mt .trlctly
, necessary rhen the e.d or the proA.fl colncides {Lth lhe end of the hlahe*
E lin€ nMber.

fon <uxNl> T0 <N> STEP <N3> ,{tloHs us ro seb up ptu8r4 lmPs, tor th.
reDetition of saruences of one o. 6re statenents.

<(D is loom as the CoNTRoL VAnIABLE, rhlch MJSI be a slEpte n@flc

<Nl> ls the INITIAL VALUE !o *hlch lhe conLrcl va.iable 1s sr.
<l(?> ls the LII{IT VAIUE, drtch, rhen passd, ends the l6p.
<N:> ls the opLlonal STEP VAIUE, ,hlch is lhe mu! by rhich <tD !s
chd8ed on each ireratlo. oi Lh€ L@p. Il STL9 <I' is oalttedr a
step value of I is assured.

the stareknt(s) rllhjn the t@p folloe(s) ihe Fon stalere.r. To lndlcat. th.
e.d oa the tep, E use lhe (ElT staLereh!,ehicb Lakes the fofr:

NO(T <Ul>,<tE>, . . ,<lh> lhere <U1> to <|n> repesst cont.ol v4tabl* oa n
nesled mn l@ps, od ls equivalsr to the sequence of stat*.rs
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dq l<Ul> :  NqT <Lrz>:  . .  :  NEIT<UD.
qT <L> adds Lhe value oa <E' (or 1, as rh. ce &y D.), ald then cdplres

<LD tsilh <IP>. If <lD 1s Areater ih& <12> (or LFSS, lt <Np uas nesarlve),
execurron .onrlnues o. atrer rhe NOO sraro..i, orhetulse executro. tres-
ters b&k !o Lhe st:t*.t lmediately fotLo,i.A the ttrR
ldd1na Lo <lD. If <b does.ot corresp..,l to a a.tive FoIi I6D. a NEl!
E IFOF - r : I  o  c r r ,  o lhe f t t " . .  i t  .  o .ee  ro  o . ' - " ! . ro  !o  !h .  td ( !  FOF
statmn:, rhat one rill be abedo.eC, as HiLt dy oLhe.s, stit Lhe
spectaled onc 1s foud. Ib!e: If no variable rs sr€.irleC. rhe last lOR
sLaLs. r  I  l s  ad t  *d  to  be  r ,<  oes_:ed  o .e .

\,

@ID <D T.esfers Drcsra exeutl@ ro th. <D.
€&let, a Bfrr4xcli EffiOn ,tU @c@.

20 PFrNf srtn( I)
30 NE(T I

rhar the n€xt fiE,|UFN
SE@tlD mst re.ently executed C,OSUB. /s
acu ia no COSUBe de curenrly a.!ive.

&aple 2:
5 DrM a(7,7)

hen nuN, this rcltlne sets au el@nts o! e 8x0 a.ay a to 5 (tijc
30 ) .

Hisll !o p.1nL out s,tlare Mts ol rubers becrq I

add.*s ofa the stack of @StD
,111 brach one statffit beyonC rhe

lltn FmUnN, a nEruRN EnFoF rttt

@SLB <!> lrasfe.s prcgrd eButlon to linc <l>, bceution co.ttnues
rld fie.e @!it a nmunN stare@rr 15 encou.te.ed, $e.eupo. exeurion i3
retmed to the ltne imediately fotlei.g lhe o.1atnal @suB siatere.r. !r
this Hay, sub.oulires my b€ lnpteMt€d_ Ia<D do€s nor erisL, a Bfinx(ll

nETlJnN TemlnaLes a 3ub@tlne acc€sseo by a @SUB sratani. ff a
fiETUR{ 13 mo@teEd Hlthout havhg ben pr€eded by a oOSL,B in thls hy , a
FF.1JS{ EBfOI slu @cu..

toP

Ia auo6 the evalEtlon of condittm.. so that lhe scnln. ev
.ake a choice dependi.a on tshethor a condlti@ 1s true or false. T1B D3i
ae.eEl foE 1!: IF<rD THE]! <Xt>. <X>: ..: <Xn>: EllE <16+t>: ..: <taD

1be e).press1on <lD t evaruated ed, 1f noo-rerc (]RUE), execurl@ conrl.lca
'1th th€ star@nr(s) <X1> ho <Xr> toltorlnA TH!]J. rn thls case, lhe EllE

ihe rest of the li.e afLe. 1r b iAnored. If <liD IS zerc(represoti.8 FAISE), qecutlo c..llnuca rlrh the srat*nts iottoeina Et_sEl
ignofl.a rhe ones bet@s TflEN ad !6E.
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EI,SE 1! opttoral, atd exeution t.&sae.s to rhe nert Un. lt <lrD is tbls€
ed ElsE ii tut r' tne lr:e. Ets& mI rcL be nesred ,o..a!her, rhev lhr b.:
b l t  ' h -  FUIL  u  l )  be  rn - t  on . r  lhe  t \ .e r  o ,e ; r  

 

h " *  -v  . r i r r " - " . .
$e  fo l ro? lna  so .k :  rF . .  THEN. . .  ELSD rF . .  i r lEN l .  e r le  . .

Othe. fom ol I! sLat*nt atlored a.e:

If <lD T'EN <Lr> qLSE <12>
IF / l \D C,0to/ t t ,  E lsE \ t2 \ ,  ! - r . r  rs  e l r .vatenr . |ga l r r  ELSEis.pr_r1.  !a

. t i o r  t rds . -F  Lo  t$e  <L t ) i  o , . " f r i s -  Lo

It 1s also posllble io dix the rrc toro, .eplacirg elther <Lt> o. <12> eirh
.La ! "n . . r '  : r  <L I>  ,3  rep tJ .eo  oy . tdLeE.Lo,  r , . .e  HUS1 b .  a  s raLeRnt
3eM) !o .  r : )  be f reen the  laa  d1 . . -61r  ed  , . ,  L l !  ,  o l r  a  r ine  n ,sber
tust! of cofsei folld che @m, if rhaN aom is used.

INPL'I Used for sefti.a i.pur, trcn thc keyboard,
iroF 5@ other i.pu! delice. the lasi Lro re desc.tbed

the €ual fom is as follaxs:
INPt tT '<PropD! j  <V1>,<V>, . . ,<vn>

11,  pMo!  '  q  op ! ion" l ,  DU!
-sea.  I f  ,o  p .dor  rJ  'ed ,  8 . . j r '  p ro lDt r  J ,Ln
ln screen edlt rcde (see chaoLer II.1) &d
quesrr^n+3rk lill dpp€ar (e thar a ire @v be
f ronr  oa  1 ! t l ,

data 13 r€qutedr tn
be as@d 1f the aiAt

1. quoLes follored by a i la
?. tbrever, Lf the systd 1s
no p.@p! has Fen used, rc

input rtthouL ay juk 1n

hta e.tered as a .esuLt of e INPLT c(fud My b€ in the lom oa nsbeB_
sr - i , rgs .  ' .  q | . iags  " i r r ln  l6 ,e  ln  11 .  .ase  o f  b r .  rn ,  o -e  /a r "o le
Frnd - r red ,  ' "e  e , . r r : " , .  .  L  t  LF  -p  .d l  \ ra rd  r - - ,  loq iv -L-y

n " p  - r  I ! .  J  ) ,

If lL.- 1ro.. or f.r rne t^DJr

d isp lay .d  rssd€-  I1 .F"  ICJ ,OpL, .  L  r . ! . t f r - . c .1ora  _s  -n r ; re r ,  a  ru r rnerprmpt ? ,1r1 appe&.

I r  t@ , .e r  " !L " rp 's  !o  ehre .  a  s ( . 'g  rnen nr . ) .
lon-nee.rc data ,1U be rgnored, ad 0 vlll

l! Il:1 
'N4, tunk ao rihDb€r: i: Ial4J, RaMt, x

?O PFI \ ' ]  R{TK ' ,  A  I i iN

N&-, Rr^ ... Iuoer: LORNj.sj,rpr,5Ob659
Gor LIFNIS] 506659

Lm <lD<D or <lt-<D Asslsns the €rE ot <D Co th. vdlable <lD. in. Lo.nLgI ls optlon€I, but is R€nILy Fre co.rtt



It is p€rfectly pemissible lo assie! inLege. variables to o.3lna.y real
even to 431an lloalita-polnt qu.nLiiies to i.reg.. va.iabt*.

ln ||'e Larte. .ase, ho,eve., the result r,trsT b€ i. Lhe rarse ,65535 Lo 65535
(nof ao.setfi.s fhat .unbers in Lh€ raaes 4553t r. -32'169 rd 32168 ra
b5535 rili be conve.lec as :nom in Lhapre. I.2!), I'breover, ry al..!i.;-
point pTN rrrl tE t.51, as if a IIT fir.Li.n (secLion 3 of ttis r-hapte.)
had been perfored before assig.lnA lhe resul!,

l 9

assi8rs the htue 4.5 Lo variable r.t
ass4ns tne valu€ 12 to l4tege. vdiable mlci
assiSls th. sr.i4 JolN to va.iable NAlxil,
ac sbors use oa the fomi ,illbu: ihe kord
LE1"

. f  the  reek  (1 -7) r r ;DxY

LgI TEIPS:12

\-

,i6.PI is rhe s@ as d=IxT(PI)r sd ssisn. t.e value 3 to 16.

0ll <J> COlt) <Ll >,<U>, .. ,<lr>
0N <r> COSUB <Ll>,<!2>, . . ,<lr> In boib cdes, exp.e$lo <D ls ehllated,
ed ex.culior L.dsae.s ro 1t.e <Lr> if <J>:1, <12> if <J>=2, .nd so .r. If
<,.i>"0 .r >n, execution ..nrinues Nirh rhe next :r?reoert. the r.dste.

C{.rc o. GC\SLts as sp€.ifi€C ana, in lhe .ee .l r COSUB,
execurion ,1rL cr.ltruc itth fo11o,1.8 the oN srate@n!
after relurntna. NmE: A Qty E.m. occurs tt <D 1s neBatllel

l0 IriPUl 'rl'pe i. rhe day

ip  0x DnY @51ts 110,12o,1

io 5l1D
]OO IA'1 DAYI O' I]E ','JEEX

110 PFIll"I !'SUNDn1''i: REIIJFN
120 PRINI ,'IOND,qY' i : FETUnN
130 9frIl 

 

Tr-ESDAY '; : RL'TUFN
1c0 PRIrif ,IEDNUTDAYi'i: nE:rUlN
150 PRINT "T'ULSIAY'j: FLfU,lN
]60 FNINT ]iI'SIDIYi;: IIJUFN
170 PnINf "S^TUBDAY"|: FmUtul

Type r .  th .  cay . r  the  keek  (1 -?) :  3
It iB T1JFSDAY !odar'.

PllDlT ls€d for sedh8 ou! ro the s.reen, prirrer, a ftie, or to
@e olhe. output device. spelal lormrs for orrpuL to orhe. devlces &d
files are ,le$ribed i. Oi?pters IV rd V). fte usuar fom is !o folt., lhe
cl)'lfud PFINT uith a llsl of exp.ession3, each 3cp:.al€d by on: of a
sel@tio. of sepeators. he expressrons @y be o@er1c o. SLrinA rypcs.

IE eprarotu b€rueen expresi.ns Ey be as follors:

; Ieaves the (tMaha.y) prlnr,head ,ire.e 11 13, & rhat rhe n€xt
qpession will prln! direlly ft@ the end ol the p.evious @e.



''€'�, "r1*" pri.Lins or exp.essions at spe.ifie. poinrs on ,he sreen
!iif- : l,l1 " :,i"' .ll; " --:;'.1,:', :::" i.*. :: :',;"" l, ::",;il..:il
;fiH'"li:"f', ;l :; :i _l'":l-:, ",:'"-f :"'i;:,,'"-.---e";;":,,:i:
;i::;il::i":i"!i::.""::: ;,iitifl:-""r :' J.:::,.1v;, ,.,. ". ';6
ff;::;"'ff"= : H,..T""';;; r:" ":i:"j":,:l "_:f;" ;;;;:: ;*.;l:l
fii*'",':i;j ,l'l; .:;::::"";::i"::',1; - iij,,. ei 

' ."'" ;i;;;;
&cepL in Lhe c:se of a coordinaLe spe.iai.aLion .onia a! th€ end or a pffItT
?,i ' l l l l :"-- i f  f  * ":,, ,-, p,,.,r * jrmnc ..., ;"4. ' . , . ; ;

tsy Lh€ sae ro(e., a pnIIT sratmt by ii*lf uitt Jusr prirt a CiLF.

, @res the {lrDginary) prinr-head tc
or lhich thee are several pcr line, .o@tlv
be rDllrred ry re&s of rhe zoNE c@d,
pr1.L cotm 1s alre:dy pasr the tab ltnit, a

lhe sre! ot Lh€ next Lab-B)l.i.
lq colws :parr (bu| rhls qi

as  ey  i he  i r3b  11o1 t , ) .  I f  l he
CRLF tu prinLed befo.e the next

' . rTo toun.98?_
20 PRtht r2l4

t,

]1ELL@OODBY! m You 98? r2J4

!!iril'":+"q:ru""il"p:' l:: l :;i "l:l:r!s .ff] "i,':l'ir,":"ffi"""l:
;"j::ii :::':T :":#i";*:;r:.Ti:r"i',:: .:ffiri:.:;,l"lr;*j:llli
::*j:":fi;:*jlili*!::T.ff";:H:"i'#r ffr"#:i:"i;#",*H:i
PFIUT Ey bc "Dbrer-,Fd. o ? "ren r/p-o "n rs a _ue ot. progre

iilfff!*';;'i"i"'li"l"T.;:."ij',iliii"ll;ii,.'*"'''�""t e"riv" *

nEAD.,..DiTA..,.8ESmnE arc used lbr sr.ring ao uslnA dara ,M tritnl! aorcd.d do .ppose. r. o"r" -ueea uy rre -ier.

ff".! *i!'a;"iih "*ihii":":'*fl %i."ii:: ".nry""'t,:i".Jfi r:3
l'iL-.", l 3"'l; li.l"X ., :,,, ii: ";-',""t*,:j_11;,")"{,i^l;**' ;;l;i

DlTa <data> spe.1f1es the 1t43 of data to t:vr:iilh:::T'm;: xft lrrit$:t$#;i* jlff :.fii:{
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ft dest.ed tlthtn a prcexe, each containinB as @y o. a3 fd itm as are
co.ventenl. DIrTA state@.rs @y appea. at ey poslrlon !o a prcgre ed ull
be read as thoueb rhey re.e all in o.e block.

DATA star*.Ls are iAlored |hen e.cosLeed durlrA the l.@lng of a psg.a
(Just rike 8EY sLatefrelLs)

s€prator (no@Uy t
Qlapte. IV.l). &d it

,') my be Ddliled by re&s of lhe
Dst b€ ren nbered Ehat lh13 c(rtlbd

Restores Lhe intemal data poi.tc. Lo
stat@en! foll@1nA line <l>. <D is optlonal ad, if ditted
.estored ro the very il.sl DATA srarerenr t. lhe prcgrd, 11
slareknts my * re-read several tifts {iLhln lhe sm
requlrina ro b€ sNored !n va.iables throu€xour th. executro.

nei (hus6 rhe rehalnC€r oa the line to be lgnored by rhe
Lte.p..ter. Its @1n use is fo. sterinA prcermi.g notos du.lng rhe
developaEt ol a peg.e, so thai 1! @y be rcre eally Ederst@d by a.yone

sAl <Jl>,<J> RESE! <J1>,<J2> oapbtcs Mds, lor tumlnA or (dd of!)
graphlca pohts o. the dtspray s.ee., Tne srsda.d ereen Is dr&ged as 96
q)lnts horibf;tally &d 9b poioLs verrically.

SToP ljke END, temioales a proerd, bu! also displays Lhe @ss€e
BFEAK IN <D, !te.e <D is the li.e n@ber in rhich the temi.atlon oc.u.s.
SeveEI S1OP c@ds ey b€ used 1n a p.ozrM, dd execuLld my be
resta.ted fr@ rhis break p.l.t by @os of Lhe CONI clfud, prcvlded thar
ro prcg.d arteraLtois have b€en mde du.lna ihe break.

5lA.P <Vl>,<V> l\raps the co.tents of v41ables <!t> dd <t€>, rJhicn @y b€
na€.1c .. sL.ins variables o. a..ay elerelts. Ctea.ly, lhey a:r be of
sinlld type, oNhemrse a T}?E EnFoF |ill .ccu. r1)is cffird rs very us.tuI
i. erting akoriNhm, b€inG tuch fasLe. tha th. follor- nA:

s, {ar  a( I ) ,A( I+1 )  repraces T:A( I )  :  r ( I ) :a( I+1 ) :  a( I+1 ) :T

b€ needed ro hotd one of
of this cl)lllgd beaores very appren! ,hen
the FoINTEFS de seapped, not th€ acruat

the follorrng 4e avaltabt. dly 1n rhe dlec reF14 0f )G,!sIc:

Hhere T i3 d extra va.tabre rhich
th. orhe. Eiables. !1e speed
strlng sorLlna ls done, since .nly

2, DISC COlt&,llDS

Displays the dlBtory, 3lwlrA thc aUcs speclaled by <D.



If <D is not glven, o. is glven as rr.i', all
default d1* d.rve. lftked files ee indicated by a
ns*. the actual lwber of tules p€r line shoM
6IJc or Lhe 6ne IraL s-e zo!E, O'apter IV,l),

xu
DIR
:IYA,4S . C0l1
: xlz . asc
I .IWADEiS. ASC

. XE , ̂ sC

ERI <F> Erases
erased (to disuage
lib File emr occu.s If

by<Ft>to lhe n&e <F> (note the
a File &ists e.er @.urs lf lhe nare
e..cr ecurB 1f <F1> do$ not exlst.

LOo( <D l€ks the file n*d <D, so that it Ey not be Fittd d,
EfrAsed o. Robcd. a lb file errcr @cus lf <F> do* not odst. Locked !11c!
e shok ln a Dlnecrory dlsplay rllh a Ieadlng rrtrr.

OlnC( <l> Ltrl6k3 the flIe <D prevldsly lOCIGd, s ttEt lt lEy b.
Fltte. ro, En[*d o. nE!b.Ed.

3. STIJ]DAFD TIJNL'TIONS

flles de Ilsted on rh€
r 1! lrcnt of their
vdles acco.dlng to th.

.xBs
RCLIIIJIES. OBJ

Nhe aile alven by <F>. oLly one tl]e a! a tlk My be
Hholesale slauahter rben you donlt.ea1Ly ee itl). a
<D des n.l exlst, ad a FlIe lrcked e.rc. lf the

ntN <t2>,<Fl> fien@s ihe flle 81ven
or{er i. htrich the ndes appearl).
<12> ls already p.esehr, @d a ltr File
r <Fl> 1: locked,

ibter lihe.e !e say tba! a flnctlon 'retw' a value re Ed, of cMs.,
,.eLu.s fo. use rilhln d expre$lont. It d {$h io iry our the etup}es

atvs belo! pu! rhe co@d InINT in f&nt, ro dlsplay lhe deslred.esult.

Pnrarr a!s{ -3. r 4 r59 ) riII display th€ result 3.14159

aBS(<!D) FeLr.s tne ,|bstule value ot <iD

r3s(-3. l ' r159) r€Lums 3.r4159

aTll( 1)retws 0,785398, Bhlch 1! PIll

P"tms the ,rr.BrA6L of <liD .ln .ad1es .a€1rg fM -PIl2



|'!S(<rS) FetLms lhe @s1ne oa oD, Hhae <liD t5 h .adla._.

WIL(<S>) Regurns the resulE ot evatullnA Lhe texi tn rhe strina4prest lon.$.  's  i r  . '  .er€ pa. r  orcgra rex.  th .e  rs  p" . ,L I
lcul&ly us-tu -rn r. a/ I{pltf e erp.*cro, ro.:va.L_
u_t1on.,-Iie exp.sslon <$ rus! be srnlactically cor;ct, oLherui* aSYNTA,I EnffoR !1l] ccu.

10 x-5
al INPUT rType 1n expre351d.,,;a$: y:ev4l(lt)
30 PFINI 'nesuLt b: liY
NW
lYpe h expressidr t+x-4p(X/3)

E@(<lD) naies e (vatue 2.21828..) to thc p.!e. oa
ab.ut 3?, a ovl1- Eafton dr] .esulr (sbce

Areater tn@ 1 E39 r ).

D{OI Relms the ISCII vatue ot the
@sl fi.st kalL fo.. thls rs very useflL
hstruction3. ror exapl€, Sft al$ Jllot$ &d
wrsron to use !i!h strinas.

nexi rnpuL chd&rer, ,h1ch it
for pa$lng berreen paaes of
llcll$(I) 1n se.tl@ 4 lor t.}'.

rha o. equa.l to <lD. th1!IIJJ. rDr Petum. rne ta.ae.L jnL.4e. tess
r n p o r . y r ,  " t n , .  1 r  a l r l 1 - s  " r 3 o  L ,

INT(3.r4159) .eru.ns rhe larue 3.
IN"T(-3,14159) returns rhe varue -4.

I€D slojLar ro INCH, but orly s.rs tor i.pur.
chaacie. 13 availabLe, of rhe lscll value if ode has. I!
character- see also IGD$ in secLion 4, rh€ versio. for use

a3F t. ..Fmo Jher rJrrg Lresei q n.- ry, B"s-Ca .se orty LrC, M- !,EL aornaru .ar  roar r l rMs 1 ly .  I f<D rc  _e)s .ne  or  e . t ra l  !o  4 rc ,  a  o fy  EnFoS

L.N(2) .ciurns 0.693147
l,0c(2) .etums 0.30103

vaIE 3 .14159,  dd  1s

r.rr(<lD)

PI Setums lhe
lable io hold the ou&ber p1.

letu.ns the natural (bde e) Ios4litar.
nelums Lhe base l0 loa4iihfi.

faster tha uslng a va.-



POINT(<J]>,<JD) Used ln cdnluciion dth lhe speciaL S.aphics c(ffi& sm
od RssET, reiur.s I it the a.apblcs poin! at <J1>,<J> ls L1!, olhefdlse

usd Lo obidn lhe cul€i output @ll@ o. M poslltml
ac.o!$i.g to the value of <">.

Pos(o) reluns tne rp.ln! col@r cout. Thls is hdepe.dent of screen slzel
ed is.nly zerced rhen a cfi, tlouE or cLEAR SCFEEN/FOR!"' FEED c.de 13 outputl
of if Lhe col@ cosL exceeds 255, t s t desiAned .ai.lv lor we xith

Pos(l ) retuF Lhe cur.ent colw posMd of the cqsor on th. vDU.

!0S(2) .erums the cu..ent M positlon oa the curs.r on the vDU. BoLh of
Lhese are d.signed to be Eed !n co.iuctio. rilh rhe PFINTe fr.ility (see

nxD(<D) nelu.s a rsdm nsbe.r dependl.a upd ihe vaIE of <D.

nN'D(r ) retlms a .edd n@be. 1n ihe rduF 0 4@tlng-pot.t

FXD{<D) {fth <D in the .arae 2-65535, ,!11 return an tnlege. r&dor nrb.r,
reg l :a  f .on  o  io<D-1 .  ! .a ,  nND(g)  .e rurns  a .wner  t .  the .bae 0-€ .  th ls
achiever .ohparlrility {i!h !6y i.Leger B,tSIC's, a! obviares the .eed, i.r
exmDl.. flr !rr(9rnND(l)), khich is.rie. seen in oLhe. Br,slc's.

RND(o) retutus lhe last.sdon nube. prcduced, {helher i.!ege. or r.al

the redon.mb€r aeneraEor us€ lhe Z3o .€fr€h resisle. seve.at itas
du.ing rhc rculi.e to i+ve ra. mre.edon resuLLs rhd a 'psdlor .ad@
nfber Ecnerator. tlence Lhe P"{NlojtE sta!@.t found in 6y BaIois is ..t

SGl,l(<lD) neLums lhe s iA.  o f  < |D.  I f  < i><O, l t .e lums -1,
0, &d 1f <lD > 0, it returns l.

SU E ,qeiu..s rh€ slze of rmry avalrBble for the ptugrd,
E.lables, pointers ed strinss, as a positive.@ber in the .arse C+5535.

san(<D) Feths the sqLl* Mi of <!D. If <lD 1s ress tl'e 0, r qlt
EfinOfi "rlr eM.

neiu.ns uhe slne ol <liD, !her4 <lD ls ln radlos.

Prlbts <t> 3!4$. Inle ADctton i5 dly va1ld ,1tht! a lnlNl

P.lnts chdere.s @r11 the (lraslnary) pfl.l head re.ches
rhe outpui devlce. this fuctlod ls aI$ @ly valld rilhln a



lnlNl stal4nt. the va.1ue of <J> .eprese.ls ihe ASCII value .f the
chtracle. p.inted, ad <J2> is opilonal. lJ @itied, tbe chdacle. specifled
tn a Drevlous TrB tunctlon rill chdacter 1f .one ha
been prevlously sp€.1ried, thus beina rupuallc<@patlbler nth TAB on @sr

this ttab{h/acterr feature 1s s@Hhat uusual, dd ls Drclidea for Lrc
reens. First, a fe! Bnslc's, to. exdple, PET Bxslc ad sSaFP BAsIc, use a
iclre. RICI]T r.sieal ol a spa.e as Lhe Tr,3 chracLer, ,iNh the advaraAe
that .eidlnAs sd @8ins on Lhe .c.een cy be iprlnled overr lirnolt
reDvl.a pa.ts of the scree! !ha! my stirl be.equr.ed- In lhese cases, ro.k
tn ,treslaLlng' such a prcArd ro rm uder XlASI0 is eased by speciayi.a
the ISCII code lo. 'cusor-Slcftl' ar the flrsL occurence cf a TIB illncLion

secondly, by us1.a oLher chaacte.s, pattems lor 11r1!a up @sln! ad
lEadlhga DY easilY b€ Ptuduced.

t0 Pnr'|T
20 PRIN'I

IlE use.4y kell 'dree up, s@

ICnE: If the p.1nt col@ ls past or at colm <J1>, ro TAB dU @ca.

Rel@5 th. taaaent of <iD. Bhere <!D 1s 1r raclais.

1r. STINDAnD Sfnllic FIJNCTIo|{S

Reilms the asqtl €le ol trie ftBt cbl@ta of ttE !trl.6

rsC('rBcDrr) retuhs the value 66 (d@lEl tof 42n. th. @de ro. 'gr).

Ii{cl$

Retans Lne liiAre characte. strrng {no$ Aslfl v.l* I <D.

lJ.lts fo. a inpur chdacte., ed then reru.oi I 6 a
strta. thls ls very hady tor s1lale<h4acter fepo.ses sh

'rType tn a chdacter:";: AtsIxdt
PiINT iil typ€d a: r;r$

10 PNIllI

30 ElD



Nole lhal .either this nor lire IN(){ tunctlon Hill actully echo the key back
ro you, so eirher Plll,rT tb€ strin8 as eo. as it 13 1.pu!, o. use IN0{g(1)
instead (3ee next pdaaraph).

D iOi ! ( !D l lGits for e i.pur stri.g ol <"D cha€cte.s.
,111 be €choed as hput, ulss the lcrl4 c{)It@d has bee.
eho1nE ol characlers. l\b spe.iaL cba.acters are recognised.
cha.aclers nusL b€ input. This furcti.n is minLy usetuI
slnce it does not .eacr ro sele.Led cha.acre.s (M1ike INPLn)

prcA.& or nachine4ode ailes.

chacacLers slafting frd rhe <Jt>th
<JD tuy be onltted, i. rh1.h ca3e the

chaacrer Hill be relumed.

s.e alsc rhapter V on file-hsdlln8, for rhe le of the.e ahctimr ,ltb

I(BDS AAal.r llke INCHg, bu! retutus a nul] std.A if no chaa.te.
$ avallable, oLheBise the chaacter as a one btre 3rr1.s. I.bte: I€D &d
(BDI u.rk only ulth the cdsole keyboa.l! vhatever device ls c@enlty

LE!'I$(<$,<D) netums the leftrcst <t> cha.acters of the st.le <$.

LSFI$(rHEllOi,2) retums the st.1na lHEr

LEl'l(<$) netuos lhe te.ath of rhe srrlnA A$ lncrudl.s pbcrurlo
@ke, co.ircl chr4lers and sDaces.

LEN{,'8E|LO') eturns the value 5.

YJD$(<S,<J1>,<J2>) neburns <J2>
chaacler position ln string <$,'lhore sLring srsllng flq rhe <Jt>th

rlID$('H&rrr,3,2) .er@ns the
i4D$("ilEllor,3) r€rurns rhe

llLlJ(<S,<J>) letuffs a strlng <s> .epeated <J> LiE.s. ftts 1s lst.Im
ru l t ro l r .a t ro r ' .  ' j " -  sLr :n8  FLU-4  Lnr  255 cnsr te rs :
This is particularly usetuL for displayrna .epeatin8 parterrs.

&aople:
ULt ( r r i , l5 )  re rurns  the  sLr i r rs  i r ) , r l r ) :Xr l  r r
UL$('F-',8) reiurns rhe srrlna

nrGrTS(<$,<J>) nelume the riahLDsr <,> chd&t*s ot rhe srrlng <>.

ilc]lT$(rrHEI-LOt,,2) .elues the stdju'LO'
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SanN$(<D) netums Lhe strinA ol chdaeters f.e ro, <D of the VD(J
eree.. <J> rust b€ < the nwb€. ot rors on thc screen of lhe sysE4 (16 on a
steda.d Ne*), sd the lenALh 'ilr al'ays be equal !o the nrebe. ol
.olms m the screen (43 o. a stsda.d rhsdo)

S.tn$(<|D) netums ihe strlns represenraLiob ol a nmerlc larlabLe.
iUTE: Ire romt ln  hi.n .abers se r.!u.ned ay thi. J\D.rlon is alfecred
oy th. Fltl coMd i..x:.rly lhe srF uay as f.r PRIIT, od al.. by rhd ICr4
5 co.1bl (rhe r.allrna space.plio.al uder FFINT is not i.cluded).

s|n$(1.234) retums tbe strlnG tr r.234u.
$tr 2,3: a$rsTR$(3?,?325) places the st.i.s ' 17,?31" ir a$.

VA!(<$) Setms the nrE.lcal value of st.lng <S, up !o the lt.st
nm-.lftrtc .haacter {tn thts sen.e, rhe ch4aclers
cout as.@.1c). If the first.haracter 13 .on-nffi.ic, rhe value o t3
.elu4ed. h addiaio., Lh. che.a.ter u&" ls ralen to i.dicaie a hel n@ber ro
aouoa. !rl.h cr be ve* usetull

vA!('l.23r1xBcu) returns the value r.234.
vAl-(i&i+,ABcDi ) etuos lhe value 43981 {aaBcD).

LJSEN.DEFINED FIINL'IIONS

,EF FlI <Vl> (<12>)-<Er> defines a user flrc!1on. I! rut be kepr to one
Ii.e. <Vr> my be ay Legal varlable.ee, as.ay <V>. <v2> is a durny
vdlable, rlrlch c& be 8ed Hithi. th. expresslon <Er>. the DEF stat*nt
sets up prnle.s ,i!hi. the vdiable spa.e hich aive rh. adc.ess .f rhe
expressio. <E1> ,llhi. the Frcgro, rd :he aCd.ess oa thc ldri.ble <V2> 1.

nert, llne .f lexl a5 1f nothinA had mppened. .

A.all to Lhe user-d€frned tuncLion Ey .o; be mde, as FX <Vr> (<E>). Hhat
!h$ nappers vatue oa <V2> is saved in tl@ry, and Lhe
value of<E> i5 pLac.d in lN- llle add.ess.l<Er> is then obrainedr ed <Et>
is evaluated usin8 rn€ ne! valJe oi<V>. Ilavins oblai.ed the r.slti.f the
tuncticn, the .li val{e of <V> ts restored, as it .orhing iraC happened to
l t .  ] \ . s  L  ,  -  f " c - ,  r "  s n a o r y . ' r  . i e . L
b.lter rha usi.g qrSLts ilaLenpnLs.

<V1> rusL be lhe sae typ€ as rhe .esutt ot <El>, but either o. both <Vt> ed
<V2> uy be of nu€.ic or stri.A !ype. If a fsctlon call occurs beforc lhe
spprcpriare DEF iN, a m DEFN EHRo! {1tI occur.

10 DEF FN,1SN(X).a1N(X/SaR( 1-XrX) )
20 DEF !N ACS(X):Pl/2-alt rsN(t)
30  Fon 1=0 T0.99  STEP.1
40 PRINT I ,FN  ̂ S1T( I ) ,FN ACs( I )
50 NEI1

then RUrl, thls prc8r@ Hilt print our a iable ol vaLues ancsll\l(I) ed
AfiClioS(I) for v.rues ol I bet@en 0 sd 1, in incr*nts of 0.1. llave a ao...



IV. INPL'T/OL[P(,'I FACILTTIES

DAECaS ̂l{D 1/0 ASSIC,II€I{I - PRIlIte dd I PUT,I .

sDe13l forc of |he INfLrt ed Pnrrrr sbatffnts aI14 lhe Ee. Lo asian
dlfferent I/o devices lo lhe sJsr@, su.h as prlnlers, 5e.1al o. pamll.l
devlces. discs dd lapes. Each deYice 1s assiarred a devlce .uber in the
.a)ge O to 25rr, so thar rc my have up Lo 255 output d€vlces, &d 255 input

Ir addlrroni re Gy hbdle lnpur sd ourput to dd Ld files, rhlch @v b€
stored m di$ or iag?, 4d Lhese de hadled i. a slj€jrtty dlffe.ent iav,
desc.lbed sder s@tions 4 sd 5 of rhis chapte.. Fo. your info@Lion, a1I
lile I/0 ls hadled thugh devlce 255, rhich ls a$laned intemallv, &d
Hhose addre$es lou do not

A1l devices other thr the lit€ device are deflned in a speclal table €lled
Io!IST, the addre$ of which 15 fo@d at DEVPTF ($e sc.aLch-pad ltst tn
Appe.dix B). Frotr BASIC, DEVPTF ruy be fo6d or nodifled by neas of rhe PTfr
cmd/fibcriob descrlbed in &apte. vII.l- Ire tabLe IoLIsf ls ser out h
the fol1o{1ra @ner:

DEF! olEO v?
DEftJ ItFl o!' E.3! >

i,in iin -r
,EFl{ 0ulh-1

$e wer Ey, ol couree, constrct hts/her om IOLIST 1n the aboE ildd,
@d asst$ rhe addre$ to DEVPTR (caiEll ,.lI I/O a@5 thrcugn here, $ cs
ca$€ dtre consequences lf the iable is inco..ectly constructed), IL i5
suaa$ted thaL the usef's rabl€ be located at a dlflerent addless to Lhe one
prcvlded in ihe Inte.lreter, shce the o.e prcvided my not be extended.
Addltlon of I/0 routlnes to lhe use.,s sp€cificailo. 1s qulre easy, sin.e no
regrsters oeed b€ saved (v,lIsIC has aLready saved dy ne.es.ry reslsters on
enterlng these routlnes). For & oulput routbe, supply th€ cheacr€r to be
ourput ln rhe a reaisLer. It does not have to be in the I .ealsle. o. retw-
For d bput routlne, retum Lhe lnpub chda.ter in the a rea&r€r.

thre€ devices de curentty assigted uder Xl,AsIC as supplied:

OLrtPLq ro VDU (1.e, the rco.$ler .utpur)
INPUI frm keybord. Devlce 0 1s the o1y @e !t1ch utiust th.

(@y be e.la1 or prallel, mre Nualty pdaIIeI).
LL---sed tor o@puu p'trLe. then a

{@y be p6r.l1el input, tut cuHtdy st up as

oU?LT to serla-L poft (3e?).
!{PLrt fru *.ia.l port.
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PFIIfII <> rslArc a ne{ otput d€vic.. rl1 siatebtr rhlch Drcduce
@Lput, s@h s PRIIOad LIS?, dlI t@ dlrer rhat out@t ro devrac <D.
b t l -  do lher  P f i IN I I  s la r@n!  1 .6^o f le .dd  ( ro r  a  d r . f . renr  a* rce , .   r i
prosid.Jdsi or t1. Drcare is rro ,.e *"vori.

lM]r'If <u>-.,. Assrsrc a nev tnpur der1.e. lll sraterenrs requirira inpui,
sch a lNPUf, INLU, ad rNL!9, !i1r noi re.eive 1r fr@ device <t, uiltri
4othe. lJPuu srarebe.t i3 encostered, the proB.a ends, o. is abofted
(Ju.t as lor PRINU above). tbLe rhar Lhe tGD fun.tion HitI ONLY Wk tud
the hput devlce 0 (the console k€ybotrd), L'irlchever devlce tu used.

Bolh PFIMI ad I{PUI{ ey be used s pd! of noml pnlMl ad INpLrt
staimnts, lr {h1ch case a seniroton @sL be used ro separaLe rhe device
nuber rlo lhe rest of Nh€ sLaLftnr. an INpL[f sLar*rt @v NoT @nlain a
p.onpt, ho@@. (atthouAh subsequenr INPUT sraLenenNs uslns thaN device my).

lbLe lhaL Lhe Clrsa colrdd (OEprer V.5) has lhe effect
I]iPUIl 0 ed a PRINTT O, h addjLton to closi.A flles,

lne END ol a pro&le (rlrh o. rlrhouN the EvD or srcp stat*.!) or rhe
abe'rorcnL by lbtempgid or e.ror atso hs rhe eate.h of hcludina a
nPlta 0 ad PRINT{ 0. lnts reas that, 1n DITEC-I mde, i. uhlch the iine
ryPd tu)- be .ega.dad as a r J crur-i proard, ,.e dsrgrerr or a d,?rce

r .d , t .dd  n6 t  aoed rn  rhe  s@ 1. ,e .  o tne f r .se  lne

PAINT{ 1: LIST

thls Hll _.srs rF L$o!e prcgla Lo lhe pr.1te. devtce .rd th.n p-j!s .Or,
6L th. r'Du r1,e e thletut PPfffr 0 n " rn p-r.oredr. tbre th". -r.,Iines
at a LlE,rafue ls lAno.ed "hen LISTIT! to a Cevt.e orher thd O.

10 PRImll: INlUTa2;i(
20 IF X:O ftEN ETD
30 mR I-t TO X
rl0 II\?Ur Ag: PnINT Ai
50  Nqf
60 INPLIIIO
70 PnIIiTIO;',Do you {ish to conrhue?nj:ytsIlix]lq
80 IF YG 'Y' TIJE]I ]O ErlE FND

This prcA.d &cepis dara arcn inpur devtce 2, ad dlspraF ft ar ihe prtnt-
.s  o - [p . r  dFv_.e  t .  F rsL  .he  nor -o-  - ! f f i  b  be  read(x )  -s  ob t tnFa f .e  (hc  lnpu 'der icF .  &d rh -J  rna  r r4  fo l to { .  be la

prhled a they re read. atLer x iLm have be. read, bolh lnpuL &d out:
pu! fetlm Lo the co.sole, so that the user tuy ch63e to Lero.!&re Lhe
p.ogre, o. conrrnue Erh eoLher set oi data (.o!e that CtosE couLd have
b€er used a! lii€ 60, even rhoush no tlles de belra tnvoked).

For lnforutlo on the @ of Pnnll{ ad INpttff dth fil6, see OEpEe.v.5.



lo

DrnEc_r r/0 mRT r@ess

L addltlon to the PRIITc ad ItIPUla c@ds described ab.ve, users @v flnd
ihe folldtia c@ds sd fuctlos usetul, ,ho lt 1s d$1red to 8e I/0
devlc4 tor htlch lhe apprcpflate @chlne<oded lniemal operalln8 .out1n6

sends ihe valre of <J2> to output Dorr <J1> of Lh.

34ds the vatue 5 io por.t tul (240).

!lP(<D) retums the ctll.6t BIu. of lnDui F.t <J> - .
rsb.r tn the .arge 0-65.

reads the Elue cuMtly at port Flfi (244)

lirlt <J1>,<JD,<J3> l.bnltors the po.t speclilBl by <J1>, EICLUSIyE ons tt
L{th <J} (inrlch is optio.al, asswd 0 1f not used), ed dilDs rhe resuli
dth <J>, treablng <J?> dd <J3> as 1l ihey uere etnt-blt bl.ary .sberc.
Inls rlll b€ EFated utl] the reeult ls non-zrc-

llAlt 2,&rlt) eNpends executia Mtil b1t 6 ofport2is*i.
l{aIT 1, &FF, toFlr.lls utll &yofthe4bEb sunltlc&t blts ft

tt, or sLll ey of the 4 leas! sr3rr'-cdt blls

l. sPEcla- jodn^Ds AtftrTlNi I 0 auD PPINT FoRJ.,j tIINl

SEP <u> A very usetu1 littte cMd, Hhich 1. bt fo@d l,
other BrSICrs (yei, o. !o os kroHredAel). It del'lnes the value of ihe
spaato. chaFcter wed b DnlA ad INPLTT star@nts, the ASCII vatue oa lhe
.€qulred sepdaLo. rust be dpre3Eed aJte. the SEP coilr@d. tirtrtuEUy, rhls 1e

the us$l use of SEP ls SEl0, Hhich aIIoHs the user to put ey 3rrlna ol-har "c !e .s  1 . . !o  a  INPUT or  DA1A sL" t@nL -Len -s .eq . r .ed ,
&d 1t ls d€slred to auo, co@s Lo be pft oa lhe lnput data (1n ffi
&qSIC's, a IINEI\PLT c@d 13 prcvlded lo aUo, llli3). rbe 1s aother

10 SEP 47: RDl '/t IS SEPAMIDR
20 INPUT ,,Typ€ ln the DEle as

DDllt{/YY: r;DAY, rfN]ri, rrAF
30 PnIM i'Xdy 1s ";DAY,rlbnLh 1s tr.IDN]Ii,nled 1si;11!\n
40 EitD
n!N
TYp€ 1, the Date a3 DD/lil/fi.
Day 1s 4 ibnth ls 12

oirr &o,5

4 /12/81
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thr* polhls !o Etch - ilrsL, a double<uole is as@d to s|:ftud lnput
data if it ls the flrst no.-space 1.put 11.e, dd ultl b€
$bequentty.etuved, Secondly, certaln chaacLe.s {:i11 not eork ,e11 as
sepaaLorc, pdticularly if ne.1c data 1s desl.ed (e.g, rhe !.', arthoueb
Lhere a.e no prcbleN here !1Lh sr.lnA inpur). Fi.aLIy, do n.r ro.Aer thaN
SEP affecls DATA siaLerenrs !@r No@] op€r:rion m/ be resrored by rcas.l

the cu@t epdator @y be obt.lred at &y tl@ by uslna SEP a! a n4tl,o.

n;s!p puts the ascll value ol the cu@t sepfaror lnto ,c.

For ts  n@rlc  ourpur ,  ror  PRIM s ard"- !s  o .  STnS
ftDctlorc. Tbe exp.esslons <Jt> ad <J> sei up rhe nDb3. of fisures ro b€
printed 1n r'.ont of ed behind rhe declel C.rnC .especttvety. If rhe actla]
nuber of rlaues 1. t ont of ihe d€clMr Foi.t ls less Lho thar spe.lfled,
IeadinA spac6 de 6ed, ?hiLe overftoN vlll cause a defautt our!tu1 h
3c14t1l1c rctaLion. t aitrrE zerc€s ffe alrays pri.ted {excep! in rhe
Ino@I bde" see belou), so Lhal Lhe ourput My be shom riahL-justraied.

scienttflc notation @y be forced by s€ltira <Jr> Lo 15, in rhlch case <J2>
stlll Aives lhe n6be. of trailina llgu.es. fthetuise, the su ot <J1> ad
<J2> @y not b€ greaLer the 3 (fmnbe. rhar rhe IB|!M pecision of  re
3ysl4 13 only 7 sialifrcat f4u.esl).

aoru %v F .- Lored by Fde oI Im 0.0, In r.rs romr,
ouLput  l s  Lo  b  " .Ar ia , tu -  r ts ! . -e i  sc i -nLr f i c  no la l lon  rs  fo rced i f  rne
!ia3!1tude ol the nwbe. is > rE6 or < 1E-2, ad tElll-ra zerces 4

Fr4r 3,3: PnrNT 56?.9876
PfrtNl .00124
PRTtrt -1.7a2A5
tnINT 7895
Fl'I 15,2: PRINr 56?.9876

dlsprays as 56?.988

dlsplays as - 1-?32
displays as 7.8950008 03
displays as 5.688102

lbt. that Nhe Bi€! 1s not corted *1ih the fiAures, bur apoeds in tha
Ieading space at the starL of Nh€ enrle n@be. (rtEn @sitive, this s6c.
my b€ rmv€d by @ds of IcM, see betd).

AII In at1, allhouAh a PRJNTUSINC aacility (a .o@d fo. fomrll.A ourpu!,
roud on s@ othe. BAsIcrs) is ho! p.ovided {rth xB,csrc as suppll€d, rhe FfiT
comd prcvides a al€xible Fay ol iridyl.g up'ourpurj dd for puirDa such
nabers lnto strings (@th1.a thar PllNT1]sl.lc ca.ot do),

IO' <Jl>r<J> Seis blL <J1> of ihe IciOD rc.d in tlle &rat h-bd
s€. thte c@3$ts of sixteen one-b1t f]ass, of rtrlch sEn ft E.d tt
)EASIC, the otheE betr8 reserved for nrtu.e expdslo.. it @tly, all slrteen
bits * se! (1), indicarl.g a mde 6, ad <J> my eeture to either 0 or
r ontr, the @des for <Jl> a.e d€sc.ibed as toLloBi

B1i 0 - Eidlt @de. Or fo. SCREU{ EDIT bde, off for LI'E EJLIT mde.
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Bi! 1 - Echo @de. ch f atl lnput chdacte.s ee to b€ echoed to tlre outpui
devic., otheru*e otf. l,llth thls bde oft, ll E EDIT mde t3 aut@t1@1ly
seleted, lhatever the settlr€ of b1t 0 (othenise ihe Hhole systd tru1d

Blr 2 - sH1t.htude. Iib@uy, re sap to IINE EDIT rcde rhen a proard ts
RUN, ad back again io SCnEU{ EDIT uhen Lhe progra od3 o. is abandoned, By
settl.g lhls blt !o 0, thls ,$l!chi.g' 1s p.eve.ied, 1.e, the ed1! Dode,
@ce set, vllr stay 1n that sLaLe until it i3 set to the other rcde.

B1t 3 - Brear<s oDde, 01 lf <ESO i5 to be alloued !6 hte.tupt a p.asrd, ad
<mF> to indlcate end{f-flIe. If thls b1L 1s off, progre l.Le..uprrons r1I1
l{ot be allored (A.ear ro. detunsL.aLionsl ), ed & e.d{r-rlle 1111 only be
irdicated by the las! bto.k in a file beina deLecged {so the.e tray be s(m
juk ,ilhin thaL lash block thar ls 'ud*rred' dara). this is usetuI for
readl.g files that My co.lah ,qtll ch4acte.s as pfN of the daLa (e.a,

B1t 4 - Tral] space rcde. ft if a tra1li.A space is to be printed after dy
nmric output, otherise nmbers Hill all rs lnto one aoLher, as sNrtnas
already dol Sore BASICTS almys print traitlrg space (e.A ib$m RoU BASIC
&d XtaI BiSIC 2), uhtle oNhers nerer do, so the obJect ol rhis dd Blt 51s
to Dke proArd cmpatlbility es1€r !o achieve-

B1t 5 - Ladl.a space @de- sio-ilar
1ead1.g space on .@.ic outpur:
neAatlve slgn fo. .eaatlve imberc,
lAain, thls bl! ls on tor a ieading

to bit 4, @y BAsIC's rlll print a
of ;.sirive nuibers, rhiLe printing a

uhile others @lt Lhe leading space.
space, ofa fo. no leadinA space-

Bii 6 - auio LF rcde. lihe. ser. outouLs a ]1ne feed chdacte. rhenek. a
neHline is ourpur, but jusr sends a<cE 1f.eser. By 'nertbe" 'd @& that
XBASIC thinks rhar it is sendira a <cfrLD, e.aj at the end of each r1.e in a
LIST. A case such as PnIIrt CUF$ ( 1 3 ) j CHF$ ( I 0 ) ; rould, horeve., print a <Cro
ad o <Ll> uharever the value ot Lhis bi!, the settld of this btt has m

Iibte - these 16t trc bits onty alfeci NUMERIC ouiput,
(eM 1l lhe slllrgs consisL entirely of nmbers).

Note - this ls us€fu] for file oulput, si.ce lhe <LF> code is lAioed 1n
thput or a llle uslng INPLnI, so rhat the lile size my be .edrced by
r e s e r ' . n g  b l t  b  p . i o r  t o o r p L - . 0 '  o . ' e e , . @  i l -  r /  . {  r h e  - F
codes, ,h€n bir b should be set, Tnis laciliLy i5 also iecessary xh6 $irA
:l@ p.1nL€.s,

Bir ? - &psd TAA'3. {hen s€L, Tln's re expaded edj lhen .eseL! the
actul TA3 chdacter itsela 1s outpub (,4s0II cod. -9). l,lhen a PnI'lT i3
rrfored usjlA the conm sepdalo. (fo. prlntl.g 1n ,zo.es'), a TAr
chdacter is actually p.hr€d, bu! no@.Lty is inie$ally ex!@ded into
spaces. thus, by peraomi.g o IO4 ?,0 , the actual Tla choacter is prinL.d
(ASCII .ode :9), ,hlch 1s usi]Jl for ssdinE ouLpuL to a prixter, 1..
ddple, Hhich my have lts om special tab selttnAs.

ICtl @y be.aLled 4 a lucli@, to Eive Nhe apprcpriate btt settlng.

rcU 0,0: PnIm rafi(0)
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h-ints th€ result 0, after seitlng uD for Une €dit rEde. S.re6 edlt bde
rlll b. tumcd on a3 36n a dlreci @de Is re+nteed sd, 1f tlE above
qdple had been €xecuted frm dire.t !ble, Ior(0 ) Muld.o{.etm 1 aaalnl

SPEEXD Seis a delay in the chdacter outpu! to the curent
output detlce. 0 Sives the slouesr {VEnY sLo{r ) sp€ed, htrile 255 1s notur
(tastesL) sp€ed, SPEED my atso be used as a fuction, to .etum rhe current

esulte h I @ntahlng 200.SPEED 2OO; ESPEED

MJLL <J> S€ts Lhe nmber of nutls to be DrinLed afLer every
<Cb cnvat*. Tnls .onrBd rs oeqlaned 'or oper alrng LrLh stou serlal
detlces , utrea tlE <cD code Ey ta!€ a 1fttle ove. the lire alloked fo. one
chracter to prlni. T|e coret stti.g fo. pdrlculd devi.es rilt b€ ford
by expe.itut, althougn r dll 6uuy be enouah for bsr applicarions (up to
255 b aumd, heeverl). fte defaulr setiDs is 0.

n'e curent Duter o! nulls my be fowd by usLg NUL| s a turctio.

sFrs .he ltdrh of '!r. .u.rerr ollprr dedce, $ that
e auioMllc cruF is Eenerated as s6n d Lhe colm cour reaches <-D. thls
is usetuL on certaln iypes ol p.tnLe. (e,g T€tetypes ed {-!eed TeLep.inre.s).
o ftich ove.printing lould nomlly e.ur {he. rhe pri.g head rea.hes lhe
end of a ]ine. ltimtly, the {idth is set !o 0, rhen ro autmLic CfiLa ls
prcduced. 7he cur.en! ridLh ca be obralned a! oy tire, by using |{ImH s a

zoNe<Jr>,<J> sets lhe p.inL bne (rab) uidth (<Jl>), ad the
l4aEst cot@ fo. rhich p.lnrina to the nert -ne vill siay on the s@ llno
(<J2>), lsom a the ZONE LIM!1, the default setrir8s for th.$ de 11r ad 36



V. FILE |IAMCF1ENT IN XaISIC

ltE @aggHt ol &les 1n XBISIC hd dellbe.ately bd kept as slrple a
p6slble, uhlle m1ntalnlng ftexlbllity, ln partlculu, the.@.a& lor
hadllrS .asselle lape flles ed disc files de exa.tly Lhe sae, lhe only
dtlferences b€iiA that csseite flles do not allor lhe folLorins:

CENENXL

2. FILE NAItrrc CONI/EN5IOIIS

tundd-access (3ince cassetre tap€ i3 a sequenrial redlm),
Ola'€inA f.on.€ad Lo Lrlte mde (or vice versa) vh e acce$ba.
File inDut afte. a CntclE. or file outDut afLef e oPEN.

For those rho d1d no! read the sret oa Orapter 0 (!ut, tut!), ve Mind you
thar rdi{ lilesrde th.se Lhlch b€long to devices rhlch all@
sd a direcL.ry of fil6, rhereas ,tap€ tiles, belons ro devac.s Fhich
eupporr sequenLlal acces only.

Dls tlles all@ ,tLL ol Lhese facilities,

Disc ad lape driv6 de atlocared single lctters ol tt€ alphabei, tlF
letters A to S inclusive belha alrocated to tdisc, drl@ (1.., devtces dlch
rc capable of supporting a lrla directory a.ea ed @dd{cess ) , rhlle f
to z inclustve are aiLocaled io 'rape' d.lves,

l]le flle n@1ns conventioh us€d ir XBASIC 1s based upon that of ih. CPIM dlsc
operaLt.a syst€n (produced by DlglLal nese4h Inc.), since ir 1s no! very
€ll, rooh od lidely used, ed the aile ne convehtlon @y be adapted to
othe. rape or dlsc ope.atlla systm.

IrhaacLer drive ne, a lile Nr]r€ ol up
TYPE of up lo 3 chdacters.

, is a sinAle letrer l.m,{ to Z, as explained in the
not alv€., the default drive (th€ o.e {hlch ls 4s@d
is given, 1s ser up as a ln a systd rhtch tu5 discs
ad 1 in a sFtm {hich runs tape only. the default

ay tl@ by meas of rhe DFIVE cmd, de*.ibed i!

,e spe.lfy & opLlonar
chaaciers, ad a ille

the drlve n@, 1r used
prevloF *crion. Il
to be sp€cified if none
(o. di$s ad tape ),
dive my be charAed at

Both the file lr2re ad type @y
characters, {iLh the exceptio. of

coNist of dy cmbina|ld of ASCII
Lhose rith ASCII codes greater tha 127,

If Lhe ftle iype ls nd! 81v6,
$urce fjle type, bur lt ts
olher ve.sions of B!,SIC (it 15
obscf. appllcalicn, bur He do

fte fiLe tlTes recognised de these:

IBS - IGASIC Some, a noIfrl p.oa.d ti]e.
.PS 1s asswd, thJry BASIC,S 6e .B,cs a. the
feli thal .xBs ,i11 .aEe ]ess conausion rilh
Fosslble that s@on€ js usi.€ .X!S lor $@
mt r,oor or ey at the  @ ot mfting!1.
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asc - ,SCII pr.ala til€,
cdnta1n tokens lor reswed
they app€d in a LIST).

oBJ - o!.rEL'T flle, o. @chtne<one subrcutlnes/dara. A spelal ea @y be
$t. up Hirhln the !m.y mp fo. the sro.aSe of tuchtne<ode rcutines,
uL:lrsUA tt (,"EAf c(}]@o, do avlhLrS no.ao r,.r" *y * rreo "s u .Oet

nny orhe. c@binatld ls treared
chracteB, divlded l.to one
BISIC pegre. In Lbe brcadest
sp€cia.l types .BS, .08J, &d

lJ!_s@-n1sc applt.arlorc, 11 ls .ecessdy to specify mre Lhe o.e file (d
LErd!6: tL:  refern^e. ,  e.s,  specrfvr is  t i re r , j - "  -o.  u orp.cto"y r , . i .
Here .  the  ?  chaa!F .  ruLcnes  r .  .h " .a . ' . .  h  t tu ,  po" r r .on  _ ,  , ,e  r ; i "  n*
foud. ln addltlon, the I chdac|e. @tcbes au ot rhd chdacLeft aL a;
J te r  i t -s  po3 l t lon  rn  n .  f r .e  n@ r  ryp-  1n  rh lcn  .  doedro .  1 ls  i !  o .s r

xn:tfc @tches xlz.asc, x-4z.asc, xgz.rsc, etc.
?X.D?T mrches nX,DtT, B,\.rif, 4X.rzT, eac.
: r . f  e l . -e3 ary  . .  -@ as ?a.?. r i : .  r?r!.xas Drches dy . xBs flte.' al$ @lches dy .xEs tite, being the default type.Pfocl_rsc Etches pFoct.Asc, pnocro.r.iC, pnrnrC.,rsc, ei","

lable@a ref€ences .re not wed (o. aUoHedr) 1. cassetNe iape ope.arions.

that ll e ucoopr.$ed $urc arle (,XEs a11.!
.nsc fl]es contatn thd eiactly 6

tr a data fl]€, Lhar is, a s6tuehce of nsc1I
rhlcb My be accessed by a

sense, rhie lncludes liles oa th€ rhre€
.ASC (pducutarty Lhe .n,sc ftles, slnce they

3. T1IE FILE DESCiIPIIi

Br'ore o-s ribina -h" flt--hatdtrrA cd!@os. .i sutd b. ktptu! Lo @tr@
tn f:]-_hrdt rg. !b"r aAs-, ." tave 9@

Frnd d  ossrg l .na  z  e 'o ,d3 .  r -a  fo .  L<-  o /  "  f . t -  to r
"tr rcre nfoe .on !o

sro.ed on o p{bl"r _hd(
41ses B lhat this area has !o be fixed od seL asid. befor; l.rming rheprcg.e, a'l this re&s that the space sr aslde tuy.or be used td. ayihtns
e I -  , rFn  t ) .  r i l c  rs  c -os-o .  I r  c t3o  p tac€s  c  o .s . r . !  rpon r -e  nnF.  o f

F op€a a on- ,:@.

BASIC ov- r .mq Ln-s  oy  aqssn-nA a  ep€. ra l  " r . lna  la r lao l !  rd  a  r i re ,hen
n rs oper dd i.. acc-$. rd drcpp -a rhls wrabLe lhcn rn. flle rs c o*d.
nrs srrrnA vd aore s LE DDSCFTPIUR ror -c 1116. Lr rs

al{ays. 168 ctEmLeB long, .o!!ains a 128-byte bulae., -a ,rO Uyt." oi
sDecial fiIe lnfomtlon.

fte IayN! of a flle deslpto. strl.a 1s s folioN;
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IDESC: DRWE I byte Disc &lve n@, 01rrr, 02:8, etc.
FIU{aM U b}tes Flle .@
FILTP 3 bltes Fl1e type
INrc 2l bytes Tntemat allo.atlon inaomtlon (d1sc o.ry).
nt(DnD 2 byLes Record nMber tn Lhe rar€e 0+5535 (apprles

+ I ove.ruoF byLe to disc only),
FILPfF I byle Polnter to curent bybe in buffer for l/0.
FlrlLAC I byle nead/U.ite Flaa o:Input, l:Ortput.
nECLEN 2 byLes Fandod necord L.r8th (F..doo access only).
FIBUF r28 bytes 128-byre fiLe bufaer.

the FiIe Desc.ipLor {!hich, lor rbe !e shar1 refer t
e o FDESo ln the resL of Lhis dl3cusston) nust b€ a sidple sNrhg ra.lable
(1t cy not be prr ofa stri.g d.ay, buh all of lhe pdl3 of it 4
&cesslble by no@l slrtna J\rctlons. For edple, the hffe. contents @v
b€ lmpected by doirs a nlcllT$ ol the las! 128 bltes of the FDFSC.

A flIe desc.lpLo. Gy.oL be nodllred by LL"I stat4enLs, €ac. Tf 1t ls, a
dle Firc. dtl @cur Lhe next tire 1t is used 1n a PRINT4 or INPLnx

4. SEQUENIIAI AI\'D FI}IDOi'I ACCESS I'EIl1OtrS

E€foE exFlarnhg rhe va.1oN flle-hadll.8 c@n<ts, 16i a AIE a .lbrt,
descrlption ol the tro altetuatlve etho& of acc6si.8 fl16 au4ed
dl.ectly ode. xa,4slc:

a. S€quotla] r€cees.

!  FEConD 0  InE@nD1l  RE@RD 2 ,  iECORD 3 le rc .  r& la t

Sldt of flle Edd of t11e

satuentla] a.cess rs est often used for the Miputatlon of tert o. irder
f1les, lhere reco.ds hy be of varlable le.Ath, dd.e€d ro be scdned
squenrlally, i.e, one alte. the oLhe., srartin8 f.d the besinninA of ibe
alle MtiI the desired record locatlon rs rea.hed. lach .ecord should
nomlly have a leminaLor, such as a ca.lage .eturn c.dd, ad a specral
code to ntrk Lhe end{f-fil€ (EOF). XBnSrc aupFti* e ECF code rhen closl.a
a selustial fite il th€ tast Dpe.ation ras a Ei!e, ad rill nomllv dele.t
the e.d{f-file ru.ker on readlnA, For di$ files, e end{f-fite.ondlrloh
Hill also o.cr if a atlmpt beyo.d the last allocared
$cLor of Lhe fiLe, Note rhat tape dara llles MUST have d EoF @rk presenr
rithln Lhe fll€, olhenis the end{l-flle trill not be del.ctedl

b. Randm{cces (Dis fil* 61y),

| 3€r:0RD 0 I nEConD 1 I FECoR' 2 r RET.]ORD .l

srdt of lile Drd of ttlc
(no ltrbr)
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Eecords sto.ed ln radm-a.cess 0trde Hl]I rcrouy be oa aix€d lebath, or
ol vdlable tenath rlth1n tlxed-le.gth bl@ks. the r€co.d lerath ls speclfled
!h€. Nhe Me a record nmber i3 sp.claled L.r|6eee. a fl]e
lnput or output 13.equl.ed. ltis neds rhat ue tuy mve abour
c@pleiely H,lNDl fashion, a..essi.a o.ry the desired records. Havlna
a.cessed a .e.oirl, .eadi.€ or FiLi.g @y ccnrDue lrom LhaL print in Lhe
file, so tha| 1r is possibLe to.ead or {rite sequentially ln the aile, even
thous! a r&don recorrl length hs b€en specilied. It 15 even PmissibLe lo
rlte a fiLe llih o.e .€co.d lenAlh, sd to read or klle to the s@ tlle
rlih a dlflere.l reco.d lensth (if the proar@r has a Bood reason fo.

An mF mrker is NoT supp11.d ,h€n closf]a a rdd@-acc€s fll€ , slnce lt 1!
lot conve.ient - the end{t-flle condltion r111,@cu rtH e attenpt ls ed.
to .ead a sector thar does not exist. F.rever, it {111 not almys @cur on a
non+xislenl @ord, snce tbe disc apace my have already been created to.
it d a s:!de<ffe.t ol uritir8 Mother record utdch uss Lhe @ physical
di@ secbor. In rha! case, 1r ulU b€ d tf the r@ord 1s sbply e@ty.

lll1i my all be as.lea as rud, $ read the fol]o,lg secrion, ed the
study (&d t.y ouLl) Lhe exdples at the end ol lhe.hapte..

FILE-HI]'IDLING COI?'{NIIS

DRM Follored by a
o. tape d.1ve ror ay subsequent
lpecified 1s nol avatlable on rhe user

sirtale letter, setE up lhe def&li dlsc
file-hadlira cdhrhds. If Lhe drlve

rs sysren, a DnM SELEC'I EnfOA dt]

selets dl& drlve B a the def&lt drtve.
HtlI nd op€n the file DTTA.TXT on drlve B.

oPoil <F>,<9D,<D opss a tl1e ned <D, dd *sr€m intemal alte
lnfo.mrion ad bufre. spac-" to the FDFsc <Stt. 1le .ddm recorn siz 1s

. given bJ<D, uhi.h mst be D the rdA€ 0-65535 if specltled, bu! is rci
* re.tul.ed ra Lhe lile is to be acc$sed $quenrially. ]n fact, a.&don.ecord

teiAtlr ol0 indicates that sequerLiaL acc$s is Lo be pe.ro@d.

For tape files, only readi.A of the Me 1. allorcd after d oPEN stat*.i.
Othealse, brth readl.a ad rrilha de alloHed (bu! this is usully only
advaLaa&us ,hen usuA rddd accessl).

Fo .  d ,q .  f l ) -s ,  a  r ib  : le  - . rc r  o  u r "  i r  lh -  f i l e

oPEI ,!a:SILLY.MTI,,FD6,15 opem the f1l. SILLI.DII 6 th. rlt*
<Llve A, asslAns vdiable mi e the lile de$ripio., dd eis 1t up fo.
fedd{ccess lith l5<haacter .eco.ds.

CREnT! <D,<St>,<> lhe aol@r is emctly the s@ as for O!Ol, .rc.pt
rhat d exlrsri.g llle nred <D ft first deleted il presenb, ed a neu 4pty
lile of the s@ nae rs opened. !b. cassert€ ta!€ drlves, rhis is the
c@d to b€ used lhen miting to a fi]e.
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drsE <511>,<s ' �V>, , . , ,<SVDL_1o3es the frl.3 given by tlie FDEscs <wl> to
<sqD lnclmive, fltes tlre r@lnlna contenb of ihe appropriate buffers to
thel. liles ad sto.es dlrecbo.y lnfomtlon (for di$ fltes). A buffer vlll
dty b€ ulltdn ouN tl rhe lasN operarion pe.fo@d o. it '6 a Flte. nre
mElca de rhen set to nu]] st.inss, drich etfecltvely release the spac€ ro.
use by vriables or oth{ files. A FlLe e.rcr will occur lf sy of rhe
FleSo's Slven is not active, or 1s e onllnary sl.lng (note Nhat FDLSC'S de
irtemally mrked $ lhal B,lslc cd dlstj,.auish thd fis no@l st.inas).

Cllsf, by itself is allored, ln rhich case ALL f1les curently open till
c1€ed, ad rc e.ror is siven if no fi]€s re open.

libre: A3 a slde€ft€ct, closE does d aut@ri. PiINla 0: INPuL 0, so that
.tI lnput ad outpu! d1I sp thrcuAh Che console. a CLASE c(lrud Gy be
*ecuNed at ay ttuE when Lhese Lro sLateftnts are requlred (tt 1s sho.terl).

xlPEllD <a>,<S1D thi! qrli@d ls used lor dls fil$ only, ad 1s very
31r11a to oPEl,l. llre dlfteHce 13 Nhat. rhe intemat flle FoinLer @ves to
the end of ihe fl1e ircLead of rhe srfr ol rhe file, &d oo record lenaLh is
supp1led. this @|l!Md is used to Ftre exLra info@t1on al Lh€ end of a
sgtuenttal 111e, ,h4 to oPEN the flle &d read up Lo the end rculd be tust

a Ib File erc. rl]l @cu if the f1l. <D d@s not e*13! d the d13c-

PRmTi <51D,<>; <exp.esslon ttsD Otputs the <qp.ess16 11sD to tlE
ftl. glven by the FDFSo <SD, fM the sldt of record nDb€r <D ln th.
flIe. Ire l@ation relative Lo the sta.t of the ftle ls calculaled a <D
nltlplled by lhe re.ord Lenslh which u rhe fll€ qas opened.
'Ihts, ot coase, is ra the rlle 'as opeled for.dd@ access,
aflored for rape lil*. Hence a Fite Eror uill @cur if <D is spdified
flth <siD sp€cifyi.a a tape file.

For squentlal ecess, leave out the "<D'bu! keep the r;,, 4d tben output
uill slat fr@ Lhe cu.rent place in that tile (xBAsIc does not lose its
place in a particula. tlte even {hen severaL files at o@ @y be ope. fo.
etpul)- b racl, of lhe record n@ber 1s ro derine the
polnt rlrhln rhe ftle ar uhl1ch hpu! o. ourlJ! 13 ro b€gtn, ad $ 1! du be
4s@d thaL He stdr rfls lhere !e lefl off if the record n@ber 1s not
Alven. Uirh di$ lrtes rhar have bee! oFened lor sequentiat access, the
-n !em" I  ' )Le  s t tu r  o f  LT r - le  by
sp€ctfyi.s a reord nuber (dy rilt do, si.ce ir !iI1 be ouLtiplied by rhe
@rc reco.d lerAth | ).

Tre <erpression tist> 1s slj11s to thaL 1. a .orEL PfriNl statftnt, sd
I.@bie. that the data oltpll r11l be flAC'lLY as lor tMr. tlence a Ci],E ls
outplt at the end of the stat@nt! uless teminated by a seni<o1@.

IilJte ihat aI1 subsequenl 6!at@nts supplyfta oulput {1Il no{ ao Lo
@ttl mther PRI{rl or cr,osE staL@nt is en.outercd.

Pnlml <Sl>.<D or PnINTt <Sl> de allored, sertins up the speclfled fl1e fof
output. ibthlna is oulput by either of these (lirt, .ot e@ a CRIFI ), t}lat
bell1g reerred to. 3ubsequst output stat@nts (€.4, PRINT of LIST).
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rb you niaht €xpect j . a stree ol data llchouL ciLFs tuy be output !o a flL
b! s$ply temlnali.€ eeh su.h PiINT staterenL rfth a 'i'. neftnbe. also
lhat you tuy.eed to swpend rhe autmtic tab expdslon (,here olRg(9) is
dpanded to spa.es) by usira the Icfi 7,0 cmd. the output ol strinas rtlch
cotaln mch1nerode My no, be.onrdplared, fo. ex4ple.

II{PLTTI <SD,<D; <valable I1sD lakes lnpu! frcn the fite g:ven by
the fDEsc <s!>, stdLir€ ar the firsr chdacter ol reco.d n@ber <D 1. th;
flle- n3 aor PnflTI, the <D Ey be ofritL.d, tn ,hich case lhe tile 1s read
tM the last point .eached (o. frd the bealrlia if it h& Jus! bes
op€ned). The <vriabte lisr> 1s as for Lhe nolful IttP(,T co!'Md (OaDrer
III.1), ed 1l@ de asslaned to the vdiabte nes aiven h the s4e my.

ibte thar, all sbsequent statmnts req!1.1ha input (e.a, INPL'I, INCfi, lltcg$
dd ll{x$0.r) ) rl]l M L.y to gathe. input frd the flle, util aother
I PUII o. CLoSE suat4nt is €ncoutered.

IxPLrTa <slD,<D or lNPln{ <SlD is alloHed, setrins up rhe s!€cl&ed file to.
hpul. tr.thinA uill a.lual]y hap!€n h!11 Lhe next INPUI sra!@nri rhlch
ned noL then have the llle speciticario. aiven,

INC80 ed INCHS(N) these de @ntroned aaain here, since they e ve.y
lirpo.tet Lten ftl€s colralning all sorts of conrrct chsacrerc de Eulea
to be lnpul (e,A, mchlne<od€ files). Fe@b€. that INpLrr tnores mst
contrcl chaacLers, &d teminates o. a CF or nuLt chdacrer (ed ar$ on the
inpur te.ni.aror delired by sEP), INCH$ suate.s j.r@ none of ihese disabil_
it1*, ed 3o my b€ used tor Lhis pupose. INcfi$(N) tuy be @ed even @re
effecllvely, sinc€ i! c.eates a sNrt.€ of ler8th tt ad ls usuatly ruch fasle.
thd lllcfi$ .n 1rr @. rn EOF .o.d1tion on INGg(N) causes the trucarlon of
the strine ro the lsath reached aL Lhe rire |hen rhe mF occued, so Lhat
all ol the inforetio. my sLill r€ passed i.to a expre$ld b.fore the EoF
errcr is actually fLa€Aed. Tie very nert lnpuL f@ that lile !1lt lhen ala
the  mf  ond l t lo  la  lha  usu .  "d /  ._ . . ,  ,Dd o- .€xr  A , rc r 'o .  OI  cpc  ON EDF

6. FIII.HIXDI,ING SAJ.IPLES

6.1 A text fl]e dlsplay progru.

ft1s pro8rd aUovs the display of data or .rSC fltes d tne eltd. Ir @t
be @d dde. the tap€ version of JGxsIc by ,@v1is un. 35 (rhlch 1s usetu'r
on dle syst@, ,hen rhe n@ of the.equired fi1e .has been torgclrent ),
Usrs oa cPlM,1Il norice |har Lhts perfotu vlrrDily the se t\I.!1on as
the TYPE c@d, ed rhar it m.ks ar aboui rhe se seed!

l 0

30
35

50

7A
80
90

!F1t{ TI1T FILE DIS,PI"TY PFq]N$1
liEl2gi lEl.4 No. of chdacrefs read at a !1@
INPLTI rFife ro dlsplay?ri N{tE
IF NAtlE$:r' lllEll DIn. COm 3O

PF1NI INLl.it(N)i: @m ?O



Tl.y replac1lra Une 7o Flth the folldlng, notibA htr mch slorer tt la:
70 PRINr l U1$;: COlo 70 or try sEller vaLu€ ol N1n lln€ 20.

6.2 A sihple I'hlrlna rist (sequential Acces5)

!E prcgrd b€ld is a sftple @111n9 113t proera &tt5blc for either tape
o. dlsc d.!ves, shodna as 1t does Lhe us of sequentla.l &cess lor readina
ad Flting fiLes. L this case, Lhe Cata file is read into a Ld8e strin8
r.ay Mt aL the strN ol ihe pro8rd, ad .eHrit!€n !o the flle S,trlIL.DAT at
the end. this meas parLicular .us!@.s 1s ,e.y quick, bur at
the expense or keeplne lhe enLire file i. nemrr at once. It'rsve., rbe

s rhal the sFtd ca hddle is liodted by remry
size, ad the size ol l$ a3 dr@.s1oned in Line 90J0.

'Ihe inlclfution 6der each cusLore. consisLs sinply of his/her ne,
lelephme no, ad addre$, rhe adc.ess bei.G sbo.ed 1n tuo tlnes, o. tields.
lhe aray CUST$ holds these it4 tenpordily rhen belnA accessed by one of
oe proa.@ oprrons,

, the optrons supporred by Ure prcard ae ro add a custmr ro lhe tlst, to
a c$t@r rM !h€ list for mdiaicalion, ad r. ust al1 cEt@rs

to ihe scree! or orhte..

10 FE{ *T' S${'LE I'AIf,INC LIST PROCNNU (SEQUENTIAL AC€Ss) TII

30 mm 9000
98 RO{
99 FD{ rir Coi4ON nOUIINTS g}

198 ltM
199 nEq rlr oPElt DATA FILE **
20o FFrNT: PnrNT 'Dc you have a tlle to load (Y/N)?i;r GrNO6' 2r0 Pnrm Y$: iF Y$.rNr Tll€li REnjRN
220 CrS: PRIMC4,r0;trReading 1n dara file_..'r
230 otEN !ILE$,FD$
24O INPLria FD$; liCUSTr FD{ c.r lib. of cust@rc on llte
25o If NCUST-o THEN 290
260 FO8 t=O T0 NCUST-I
270 mn J-0 ro 3. rNPur l4(r,J)
280 NE(T J,I

295 n€lLB 
298 FW
299 nEL{  r flEADINC DISPUY rd
3D0 Crs: PFIN|S,0; l€AD!
310 PfrIlfl€3,2 irrltnbe. of cust@.s d f1l6:.,t;NUJSt: PXIM

398 P-r
399 Pd '{' [q r] NE{ DATA FrLE Ir
rlo0 p3rrrf: ?3rrrr,,Do you,ish ro save rhe l1le (!/N)?,ii. ttrIt{cHl
qlo PfiINT Y$i IF IGrrNrr THEN lrI,UrUlN
420 CIJ; PFil,'|C4,10; rrlL1l1ru lie{ ELa ftle...n
q3O CNI]]TE FILE$, FD'
44O PFr{r! FD$; NCUST
45O IF NLIJST-O TIEN 490
460 mt I.0 m NcusT-]
470 F0R J=0 TO 3: PRh'r Mi(I,J)



I18O NtrT J,I
'r90 culsE
499 nEIUiN
798 nE4
799 RaIl 'r' r€NU DTSPLAY r.r
800 CLSi PiINI€8,0;'sl.lPlE HAIL LISI PROCM n
810 PRI I te l r ,3 ; fC t t ions : !
820 PfiINTC4,5;'!1. &it ProArdr
830 PFIttrr€4,?; t. Enre. urst*rs'
8lO PnIN'Iptl ,9 ; "2. hrdrlJ Oretlftrsi
850 PRIi,IT€rr,l ;"1. Lrst (rrstorers't
870 Prnrre'r, I 3 ;,'i{11ch?'i i : NtsrNuxi(1 ) : pnlxT
880 N=vr!(N$)r IF N:0 on lD3 fiEN PRIiI BEIJ| ci)rc 870
890 IF N.0 fiEN COSLE 400; C!5: PRI[I€8,o; trCOODBYT|I;BEL!: E{D
898 FBi
899 nE *r: SEI,ECT oPTroNS 'rr
900 0ll l,l C,oM000 , m00 , 1000
910 SIOP: RE SHOULD NEVEB CE'l lEiEt
998 nD1

1000lE\ ] r r r I4s l ]B] - -o1te.o ls t@rsI r I
t010 t{€rD$-' nER cus'Itit1Efis"
1020 cos!ts 300
1030 PRIxTrAny m.e.usi@.s to add (1/N)?i;:YFIxolg: prIIfI yi: pnlr.I
1O4O IF Y$OTYI TJIEN 8oo

1060 PnIIT PRMPT$(I)': IIPUT cUsT${I)
]O?O NE(T
l08o FOn I:0 m 3: M$(NoUsT,I).LvsT$(I): NEIT: Ncusl:tirclrsl.t
1090 com 1020
1999 nD.,t
2 0 0 0 n E  r M s u t s 2 - - F t d l l y o F t m r c * r .
2010 HEID$: rfllDIFY CUSllt€3Si

2040 INPU| 4orst@.  o.?riCN$: IF c $irENDo TIIEN 600
2050 CIEVAI(CN$): IF CN=o 0n CIDNCUST TIIEN 2040

2070 FDn L0 To l: cUsT$(I)-r,l$(cN,I): lirE(T
2030 PnIM€3,8; "Orst@r lib. : ".CIil+]

2r00 !FrNT r+ 1 ;pRlPr$lr ), cusTt ( r )

2120 plIM "any chaiues for this 1t@ (Y/li)?";: lt:INcllg: PAIm yt
2130 IF Yt<>oYi ?fiEN 2180
2140 PnrNT i'rrl]ich Line (1-1r)?L;. JtsIltctri: pnlm yg: pRl|rt
2150 r=Vxl-(YS)-1
2160 IF L0 0n Dlt Tllal2030 EISE PfiINT PRfPlg(I);: IMUT CUSTi(I): OJ
21?0 C,a.m 2080
2180 FtrF L0 T0 3: MJ(cN,I)=cUsrg(I): Nsr
2190 colD 2030
2999 FD,l
3000 RE\4 rlr usuBS -- IrisL olslmrs *r
:010 flFj/rx$: ILIST cusTo!€nsi
3020 COSl,ts 300: rF NCUST:o TIIEN 800
3030 PBINT "To Scree. or PrinLer (S/P)?";: PFSrXql$: tR r pF$: pnlm
:O4O IF PFS:NPI T{EN PNINT']
3050 FoR CN=o 1! NCUST-I

l
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3060 Pinr rorst@. lb. : r, o{+1
3070 rcn I:0 m 3: PhINT P PI$(I),M$(cN,I): NuTi PBJIin
3080 IF PF$orFr IIEN INPltl rtType <CD to Ao o.:rr;Y$: PXIm
3090 NtlT CN
3100 PFINT! 0: COTo 3!0
8998 nE4
8999 nol fi rNrlralrsrNc s'ivFF |r
9000 sEP 4rl; nE}l Us€ sepdagor tor DATA berd
9010 BEL,$.cHt$(7): FEM the bells, the beIL3l
9020 Crlti(-roo: FAI Mr. {r. of clstmrs allored
9010 DrN uiiicMAl-r,3),FtuFl$(3),clrsr${3)
9O4O FTF I.O TO ]: FEAD PFT,IPT$( I) I ND(T
9050 FILE$.',:M1IL. rar', :
9060 sEP O: FEx lor .oims t. hput lert
a0?0 -oNl  -o , :0 :  Pd r '  .p  /on-  , -d !n
9080 cosuB 200: P6l1 Fead in daLa lile
9090 C01D 800: Rai C.4d do you. slufil
9098 Ffl{
9099 FEU TIT DATA FDH FIED PNCI"PTS TTT
9100 DATA ricustore.
9110 DATArrAdd. ,

6.3 a slDple lbl1ba L13t (iaidd Access).

the prcars slte belor 1s givs ro illustrate both the use of.ddom- a@.$
li1e. ad the rsi-OlAINr faility outlined ab rh€ e.d of Orapier II. ft
do6 the se job as the sirAle progre aL exdlle b., bui
rebry, ed shoFs hd the radon-a.cess reLhod lnp.oves rhe file-hedtbg
capabluty. fte ljmit on the nwbe. ol cust*rs !3 .or drclaled onry by the
free dls space avarlable, ad ihe a.ray M$ of €xalple b. is disce.sed rith.
I]re suite consrsLs of fou progles, the com. ad selting-up.oul1.es, ad
Lhe three sub-pr.sros ,hich deal rirh the lhree .pLr..s .u.re.rry suppo.t€d
(see exaple b. above ),

a.ecord le.ath of 75 chd&ters 1s used, dd thtu 1itrlts the mwt oa
lnfo@ti@ !ha! my be held @ each cust@r, checks b.fig needed to ssw
that Lhe tolal teoaths ol the fields ster€d (NB, lnc1udi.a cn dd LFcod$l)
do noL exceed Lhi3 le.gLh. such che.ki.a tuy be foud at llne 1090-1100 1.
t€1tsl, dd l1?0-11b0 in MSUB2 beto!. JhE kinc of che.k is not necessay riLh

tie llrst re.ord contair3 the toral Mber of reconls on lile (Ncust), ad
prcvldes a usetul ,ay ot prevelti,ra &cess above the linit available.

Final]y, note thc us€ ol Lhe 0N EF8 rouline ar 100,
c l "cd  to r  hA lN- rA ro  "  'o '  - ) : s  -JL  . .o -prcS.e i ,
cEate a .eu data lile ll one is .or prese.t.

Phich Dkes speclal
ad al]ors the user to

10 Fni rlr SI4LE VTULINC LIST PnoCMl{ (F|tlim! ACCESS) *r
20 Fd\4 rir coM4lN nouTINEs r.r

98 FDl
99 AE4 *r* EFiOR FOUTINE [r

r00 IF Etu'900 TIIEN PnINITCAIiINOI IIYO(E DESIIED OPIi00";lELl: odlt' 80O



110 IF Enh)25 TSEN PRIM Enffg;" D"rc. In llhe trjEnl: BtD
120 PnIM "Ntr data file -- LEate (I/it)?',j: l$:tNcg$
130 IF I$-'Ir TtrEN CFtuTE FILEt,FTS: FnTNTI FD$;"o": CI-OSE

198 xs4
I99 Ntl{ i}} OPEiI DATA FILE T'T
200 oPEx FILE$, aD$, FL
210 INPnft FD$,otNCUST: INpLrta 0: nEU c€t Iib. ot cust@rs 6 a1le
22] FETIJNN
298 REfr
299 nffli '*r E$INC D19L{Y gr
310 cL!: PFrNI@,o; BEAI$
310 PnINT€3 j 2; "Nmbe. oa cust@.6 @ f11e: tr;NCUST: pnlllT

79U nD|4
?99 nFt 5r !fiW DISPLAY r'*

P99 !{,6!i F:: PR.MF.o:'sDpLE }o1 LlSr pRocRAl{F
o  !  f h 1 ^ r e { , J ;  @ t r o n 3 :  i
820 PnINT€]r,.;,!, Errt prcgrd!
u lo  an INT,61t ,7 ! r t ,  $ te .  o lsL@sr
840 PRI['IP!,9;'2. Fbdify orsL@r.tr
850 PRIJ,rTC4,I 1i"3. |-1s! OFt@rci
870 PFINT-d4,13;'hhich? r:: Ng.INrt{g: PiIIitT l{g
880 N=VA]-(N$): IF N<c on rD3 ]}JEx pFrNT BELgr com 8?O
890 Ll I-0 hd .l DP \..8io 'ccaDBq i.3E15. EtLrD
898 nEi
899 tD{ :}r cBqIN t0 oTHEff SLrB_p'iCCtu1}1s r.r
900 fiOLD 1000: U]AIN rl.$LE"+N$
910 S'IOPJ RE}I SIC(JLD NEVEN CM flEFE!
998 FDi
999 nDq  * ENr 0F coM,r]N fiou.llNEs .lr

IOOO REII 'I INITIALISINC STUFF 'T
1010 SP 44: FElt U5e sepsaror for D,{Tn b€to,
1020 BF,IJ-CHn$(7): REq Tne belrs, rhe bellst
ro:D Dr c!sT$ G ), PnrleTt (3 )
1010 Fon 1.0 T0 :l: iEAD pnMpTg(t): NEXT
1050 FILE$- "FIIAIL. DA!!: fiL75: RF",i Fite !@ &.ecom sr%
l0b0 SEP 0: 8fH All@ com. in rnour reat
ro70 zOr,JE 28,:0 FD' set up 20ne Hidrh
1030 o0T0 doc: fiE"I6 rd do rcu. sLurtl
r098 Ra.r
1099 nEq $r DAIA fllR aIu-D pFOllpTS *:
1100 D1TA ,'Orsrorer
fit0 DATA rAddr.
1000 3E r)r IL{lUtsl -- Arte. tusLlrrc.s **r
ror0 HErD$r iEr{TEn cusTo"€8so
1020 cosuB 200
1030 cosuB 300
1040 Pilmtrrny ere cret@.s ro add (j/N)?ri:ylrNttir pnnT tl: pittE
1050 rF Ytorto tfla{ 800
1060 FoF r=0 m 3
1070 PnItrI prwpT$(r);: rrrrplT c!slg(r)

4 3

r;0: FDF L0 T0 3: LraLrN(cusri{r))+2: NEtf
IF bnl fHnx PiINt "FECORD ftO !!NGr;REu: CC/IO 1O3O

Fofr I-0 IO 3: PFINT CUSTg(I): NE\T: !C!ST:NCUST+1
PRIIII lDi,oj NCUST: PiINT{ O: f€! Update t\b_ ot uusL@.s
co?! to t0

100

120
130



, llr15 edple has been alvs to aive a ldea of ll}ul my b€ do.e, blt 1s rc- d@bt Arearly exiendable (for effiple, the.e ouaht to be a faciltty to delete
a cEtore. eniry, sd faciliti€s fo. sescht.a sd sortba bde. a Btwn
l'ield ) . Ib doubt a usefrl exer.i& for ihe user. . .

1000 nDlj  i !SIIB2 -- fbdify OrsteB Ir
t0r0 ffnD$. trfllDrFY cusTol,Ensr
rom ci:lsuB 200

1040 ItlPul ,,crrst@r tb.?,,;cNg: IF q{g_,,EntD,, IHEi 800
1050 cN-val-(cN$): Ir'CN-o OF CIi>NCUST II]EN 10110
1060 rNPt't€ FD$, cN
1070 rcR I=0 rc 3; INPUT cUsT$(I): NdT: INluTl 0
1080 PRINTE,S;'Orsroner I{r. :",CN
1090 F0R L0 T0 3
1100 PRIiI I+] iPF"qPT$(I), cUsI$(I)
1110 NqT:  PFINI
1120 pnrNT "!jy.hai€es for thls ften (y/N)?,,;: IGIN6i. pinf yg
1130 tF Y$OiYr TflEN 1rio
1140 PnIm' l ih rch  L ine  11- { )? ' ; .  lF INc f l t :  PRf f r  Y$:  PRINTT
1l5o I=vaI-(Y$)-r; PRINT PRI4PT$(I);: INPUr cUsT$(I): cr-s
1160 @TD 1080
11?0 L0: FoF I.0 T0 3: r:L+LEN(CUST$(I))+2:NE(T
ll80 IF DFL TltN PnINT',FE{jclFD TOO LO c';!El"t: mI) 1080
rl90 Pnll,rr€ FD$,CN: FEn I.0 T0 l: PnINT g!ST$(I): NE{T: PRINrta 0

l00o nEq rlr M5uB3 __ tlist oFt@rs rlr
1010 lrD$="LIs'! CUs*IC{i€Fsn
1020 msuB 200
10qo msuB 300
1050 Pnll,rr trTo s.reen or Prhte. (S/P)?";: PFGIN(jII$: PRIm PF$: PiIllI
]060 IF PF$-'Pi T1]EN PfiJNII]
r0?0 Fofr cN-1 T0 NcrJsT
1030 INPLTr{ Fir$,cx: nE! Fead Ojstmr record l@ &le
1090 FoF I;0 TO 3: INPLr L1ET$(I): NE\l: INPUTI 0
rr00 PR1NT ,'LrrsLoe. rir. :',CN
]]10 FOF I:O 1D 3: PfiI]\"| PNM'T$(I),C!ST$(I): NE(T: PNIMT
1120 IF ra$<>"P{ THEN INPIJT ']yp€ <cD to so od:!';Y$: PRIm
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VI. Al8On llll'lDLlll'

rfter d errcr occu.s (rherher resulLine fr@ a dlrect c(l']'@d o. fla ,ilhin
a prosr@), one of lhe lolloeinA re$ases HlIl be oulpr! ed execuLl@ HiIl
i.mlnate (rless, ol couse, a oN E8n sLaimL Is 1' rorce, a de$rlbed

lbe lom of errc. @ssaaes ae:

rIsT oF Ennon rssacas

,{ chsksw e.rcr bas been detecied ehile roadlra or verlaylha
3 p.ogro/dara flte fru dlsc df tape.

i.ference has be6 mde !o a non<xisbett llne tub.r.

ln atLapt has b.e. mde ro reference s .eseded rcrd ehlch
does not exist jn rhe sysleh. lt my be Lhat o.e aer ls
t .y rnA !o  M a  ,  '  ogrd  o-vp loped o  mrher  Lser 's  r ' s re r ,
but d.es not have all of rhe nec63d.y co@ds on his/he.

ar artdp! has b€en @de Lo (,Nrinue a prcgrd afle. e erc.
@cu.red, or aJte. alle.atlotu have ben @de !o lhe pro8r&.

A ntAD statmnt ha3 b€6 presoted dth lnsufflclent data
r@ DATA sLar@nts.

x. aridpr has bee. ed€ to redtftrclon a dray. tu dray
my only be Dlr€ns&n€d @ce D a prcArd. $r3 lel,udes
d.aF of sde. 10 el@nts that have not been fomlly

An att@pi his ee. @de io dh.lde a nll@r oy 0.

I tape or disc drlve ha been eleted ,h1ch 1s not av.lllbl.

b 6d-f-f11e @ke. has been dcobtered tn a data flle, o.
the l4t bl@k of rhe tile hd been read. ftls e.rc. ey b€
had leo  qp- " ra l .y  oy  Fds  o '  rn .  ON mF .@o.

ln attdpt has been Dde ro opeh a ftle Lhich is already
open, or to .ead or Fite f@/to a fLIe rhich ls not opeh,

A file of one type has b€s Epelfled, vheh oe of dothe.

I use.sefined fiDction h6 bee. .ea€.red to, rltfout havlns
ftrct be6 DEehed, o. Cn1! has b€s used as a t@ctlon
plthout the ljsRt c havl.€ f1rct been set up.



A! aLLeopt has b€en mde ro execute a c(rr@d rhlch Fuld
need rcre mmry the ls avatlable-

A NIXT has b€o scMlered ,hlcn calw! be Dtched b a mi

xn opefed h8 been dlttcd aft.r d op..ato..

PFII{I 2.3i4+

ovfl A nlmrlc overfla hs eslted fM a ca.Lculatl@.

Qly A pareler 1n e d.ay, cMd o. t\mt16 1e at o! Etr.

r(x) ,h€E A 1s a d.ay rd x<0 o. D65535.

OIrT j(,Y vhere X o. Y atu <O or >255.
llrte: Refel,$e to Lhe setlons des.lbh8 tbe c(M& &d f\Dctias
cd.ehed rltl Nqlly rev6l the cause of this e.rc. @ssage.

An arlmpt has bee. Ed. !o acce$ e elant of & $.ay
outslde its prevldsly defihed dlftnstons.

,{n attept has been Mde to d6ut€ a nETURt't or PoP r{th.ut a

FOR l@ps, COSUBS ad/or pare.thees b expre3s1ms nav. @
neted t@ deeply, causlnA a 3rack overflox.

al atr4pt ha been @de to exceed the Mf,lru lal8th of a
$.lna (255 chaacters ).

St. Otrnpt* I sr.lns expresslon 1s r@ torg o. c@ptex dd neds to be
brckd lnro @lte. secrloN.

synts I ryplns errcr or a c@oiirr*tro nas oco

A nmrrc quetlty ha b€6 fohd rhere a sirliA ryTe @
expecLed I or vlco vercai

errcr @ssaAes apDty oly b Lhe Dt* veBto:

l1E dlrectory ls tult up. I

nc' rcre space 1s avallable m th. d1$.

xn attdpt ha3 ben lEde ro Flte to I Flt.-Drot4t d di&
(o. uder CP/M lo a rcad-nly die.

an atteopt h4 b€s mde to acc$s a aecbor that is nol on
tlE dis (lsElly tn .adc&c6s ftles, ehen tbe ro.d
.€qulred is otl the dls).



L atNdpt has b€en mde to REl{dE a fll. to & alEady

!n att@pt ha b.€n &adc io rlte to a lllc that ha b.d
lOded,

No Flle lbe requlred l11e cdot be fosd tn the dlEctory {not alveD
by casseihe ta!e).

A cmplete Ust of the e.rc. e$aa$, loaethe. Hith lhetr e.rc. nrdbers, 1s
dv€n at App€ndir a of thls M@1.

2. SNNOR Hd'IDLIIiC 'ITIiIN BISIC

OT ERN COID <D ON EFN COSLts <T>

sp€hl ro@ of lhe ox srar@nr, vhtch do, hdeve., srk ln & ..tlrety
- dlfte.ent Mne.. thes tre c@ds N used fo. hadlirA erbr rcurlnes
\, f.@ rllhl! a Brslc proar@ rarhe. the lorcha aband@ni ot ereurlon.

ltEy sioply 5et e l.temal flag s Nhat, tf a er.or occurs AmEn the
c(){!@d, a Cqrc or COSUB ,iU be Ede io line <D, phere a rcutlne nll
pe.fom lharever a.rlon ha been prcsr@d (by tbe ue.) rd owe@ that
errcr. lbls allors us !o fo.aet abou!, fo. e6ple, t*llna fo. d1v131on by
zerc rithln a prcglm; the er.or is slbply al1ded io @cr ed is then
bndled by a subrcuLine.

If & 0N EFR c,osuB statent 1r wed, the l4t stat@nt ln lhe er.o.-
hdd11.g rouaibe should be a FmJRI, e r1rh.the. cosuBs (or use PoP ad ao
fhere you willi). Executlo retun5 t the siarere.! fotl-oll'lc thar rhe.e ihe

(1) any errcr @st ccu. aFTEa the ON ExR stat@t.
(1i ) l}le oN Enn flas revert3 to no@l afte. the ftFt .filcF (& ce ttu

ln the em. rcuther), $ tbls should be et aAalj by dothe.
0N EFn slaLocnL, either at the e.d of the error rcutlne, o. sn afte.
re€n!e.1.a rhe Mln p.oBrm.
(1U) To .esio.e the ON Elri rlaa to ho@I {1thh a pro8re, o. after a
p.oard ha t€minated {lth a sToP (as opposed to 4 END), use oFF sFn a
p.evlously entlmed. lne flaa reverts aut@tlcally lpon !o@L temination

(1v) Nithtn the e.M-hadtina rcutine, the nu?De. ot the errcr that has
@cr.ed (see secrlon I ol thls chapLe.) is passed ln EFl, ,hl1e the ]ine on
rhlch rhe errc. ecu.red is passed h EiL.

0N @F CC'D <D 0N Eof G6UB <t>

& fo. oN ERn .bve, ercepr imt thl! dal! .peclfl.alry {l'th th. 61dbt4
of a e.d{f-fll,e o.eadins. there is {E]d ol Text D.er)
rhich deals rith thls ecu..ece, ed e lhls could esily b€ hadled by
@4s of d 0 Em stat@nr. rbrever, slnce iL 1o olteb useful to h4dle rh.
od{f-file condlt'lon sepeately, rhe oN FIJF srat@t has been bcluded. Tnc
@ly drtfeMce in decuilon ol & oI aoF rcutire 1! thal the oN EoF fla8 1s
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lE[ r*t - 1t stays ln fo.ce, so that a subsequenl mF HII] ale l.voke the
5@ rcuthe (sr$s aorhe.0N mF stai@nt hs b€en encouEercd). For lhls
reas. d OFF EOF stat€e.t shoutd be $ed Hhen Lhe e.d{f-fiLe condlilon no
Iodc. needs t be hddled. ltbte ate thaL, 1l both oN EnR ad 0! mF de in
fo;. oN mF hd p.lorlty for end{f-flI. cddltiorc.

OFa EFR o. oFF &F lums olf the ON ERn sd 0N mF nrdes respecttvely'
if eiLhe. of lhese have bee. p.evidsly iwed on. OIF ERR ,iU ca@ ey
ercrs hlrlch lubscuently @cu. !o be displayed ar Nhe console, Hhlle oFF @F
rlll cause dy subsquen! end{a-f1le to stve d END OF TA(T EFRon' or to be
rcuE.d thr!trsh s oN F,an.outlne, 1l lh.t lDde ls 3!lll o.. Nothl.a happen.
lf the apprcp.laLe tbde ls already off, dd both bdes re aut@tlcally
lhed oit 1f the prc8rd ends tn a rcrml uay.

E8A netlms the.mb€r ol the lat errcr that @cu..ed.
th1. ifttlon 1s parllculaty usetuI dthln oN EaR Iutlnes, to fltd 4l lhat
emf a tuatlv 6cJrred.

EIR$ Feim3 the e.rcr sTRIllc Es!a8., rlthout lhe w{
,F!rcr'. co.reslondins to the lai e.rcr tha! @.a.ed. th13 sves havha io
tlaa every lo$ible kl,nd of erhr ,1!hh & 0N Enn rcutine, ,ho oe li
p.rtlcuf4 my b€ exp€cted.

&4ple: srppose Lhe last errcr r* a sY It'X ElFl (1t ofts isl).
ERR reiutus the nuber 2.
FIR! retms lhe 3i.1.e 's}ttdtr.

8ei@s the 11ne n@be. .t dtlch tl)e lai eroERL

-. EIPOR'ltSS{GF TIBLE riOl{STnllCIIO{,1 aJJD E(TFII5ION

,$ relI s c6Md dd fmctio, extension {see
th€ additlon of use.-deflned errc. Essaae. llre
fo@d 1n a rable poinred Lo by Efinltl! (see PT8,
{ay io lhe rese.ved {oEs:

narte. V11I), )GISIC allors
e..o. m$ages de norGlly
Cbaprer VII.I), ir a slodtar

65 74t2 72 cE 55 ?8 7r1 D3 79
1 2

75 72 6E6E ?4 61 78 De
3

65 61 6A

Any slddal.d aaJll characleF My be included hefe, lncludlna spac6, u.uk
rhe case fo. re3erved b.ds ab.ve, e Lha! & errc. @3sr8e @y c@51si ot
sre.al erds, if need be- n461., e &80 code tusr remiEte the table.

IE mrd ' &bri is supplied aut@ticaLly on the e.d of the Ess€ge (erc€pt
for ,B.eak'. rhich ls .ot srriclly a e.rcr, bui ls trappcd ln the 3e
lMher as a e..o.). To caII up a errc., a mchllne<ode i@p should be Ede
to ihe rcutlne EFFOR (s€ Ap@ndtr C ede. Useaul htemal &rutines), paslt]g
th. e.e. code nwber in the E .eglsre.. Il the e.rc. ms$Ae tu ln th.
table. IN slll be Drlnted out tn ihe usual Hay, &d the aef.ellmed lo



D!rect lFde {dle$, of @urse,

prlbted, louored by '&rcrr'

B€rpre: $ptde a PTn 4,&9rc0
@talns [AO. Tnen a su&equenl

& ON EFn sLat@.t ls in rorcel). If lhe
|he n@ber of @$aaes, lhe nsb€r llselr 13

c()lffid ts pe.fo@d, dd lo.atlon l8F0O
synld erM ul]l .esult ln lhe re3saAe:

apperi.a on lne sc.een.

UD uo 1?8 e.rcr @s3as'" kv b€ (orrdrned rr rtue iable' Hhlch t3 laFm as
;;- st-d* Ercr 

-iable: 
i cdo.Llon, up Lo a nr.th.r 128 erc. Es:\Ees'

n@b€.id nw &80 Lo lFF, @v b€ slpplled ln a ,4uduarv EIt' tablc'

; ; ; ; ; - ' ;  "y  auxERs'a; ' ;a ov prht : l r .  n""  tcble con!"rns a sbsr"  &ao
iod. * ".pp.';., e rb! lhe user Gv.dd errc. Essaaes vlthoJt a'recllhs
ihe stdd;d t;ble, 1f desired (the steda.d errc. table a suPplled 'I1lH
rc t.@ for €f,Dansion bv the usq, althou€! Lhe ue. @v expsd 1t bv
recrealina Lhe taole e!*mer $d aookla ro
o" tnoso 6r usr her oM .@srna, lhen f@ Lo -rrh ue nessages supplFd -

rr;r a6uL c ibt uooer"L@ Drc.' iEtead of isFrd o'rc. 11)

I
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VII. MA{XII'IE.@DE LINKACE lD XtAl BTSIC

lrAOullE-@D€ RELAT€D ffI41ANDS/FU]{L'TIONS

BASIC conialns earenstve faclllLies lor atld{1!a access of Gcbhe{'de

-rir"." -a daia, over &d above Lhe c@d/l6c!!on extdslon capabilitv
i.*"iu.a i. otol"i vrlr. he aoLlotlna c{,'@ds ad Amciions ae avallable

CALL <D Calls a @chire{ode subrcuttne stduinA at ihe
&dress s-!c oy Lne dpre3sid <D. The uee. need rol srn ab_r p$hm8

'"ii"r*"] * o; d ue rcLtln" nth a mH (PFr ceF Uhron
cri. a:ro*Lrcat.v re!@ contrcl ro BrslL ribte LMi h" ol-"" to lhc

@rent p.sition i the prce.& text H1l1 be avallable at the top or shckl

cr'!L 381ro {ill cale Lhe prca.d to J.unp to a rcuttte at l@ttd
dotoo (tuts iha! cnl-L &too Hould have the se eff@t).

CAI-L(<D) CALI tuv aI$ be used d a I'UNCTION' ln ehich cas
rrc -or.na ls ven tu.h dlL"re . rh ". "e tu, p4s ev erp.essloh '3 a
;*d rc1* crnction, nav$e p--vlousl/ e'r the l@rron LrsilOC 1' -he

r i " r , - p r o , " " t  i L d y F a s o t  L ' r 1 I 9 .  D  l n s t r u c t l d  d e $ ' l b € d  l a L F  L n
ihi" s€caion)- thls defines lhe l@atlon of the requll'€d Echhe<ode
-rtr".. n" d8rlMt is pas3€d InLo rhe F?A (noatit8-Polni 'r'clmlator)'
ft@ xhlch 1t @y be a@e$ed by one of lh. rcuilnes des.lb€d it Appendf c'
oi ret6, ey r$urt @y be 3to.ed ln the FPA, dd thls 13 ihd 'etutued as
rhe result ol the nbctl@.

o.{LL @d 1n this lom is ve.y rucb like usi ln @v other BASICT3. Ue feel
rhat ro alloo cal! !n boNh fofB 1s both bre flexlble ad Dre eas1ty
adapted to use dih other BlSICs.

mKE <D,<J 1>,<J2>, . . ,<Jn>
<Jn> lnto ll'@.y stalrra at
3 3!Ale b'ie,

(1 )  POrG 16384,132
(li) PoKE &5 r0O, &77, &3'l

Pl&6 the vatu€ of the etpre$lds <J1> to
l@aiio <>. Each o! thes 4pre!s163 Ecuprd

puts 1? (=&84) into l@ailon 16384 (=&rr0o0).
resulrs jn the nMbers &77 dd &3{ befi)a
p la  @ / ro  lo  { rons  35100 ta  &5 0 '  r " "pec t -

mt(E < D.<I1>..I2)...,<In> o$..3 tre vdu6 or tne expEssids <I1> to
<DD rnt; e;ry ltattlis aL r@atron <D. lnls ls Irke Porc. but €clr
dprssror 15 plded rnfo'Ito brtes, !h' first bj4e b€rng tha id'. srgnrlrcer

(1) DOKE 1638rr,5764
placed lnb tne l@atlons

(ri) mrG &510o, 17?, &r 234
b.t g plsed tnb rGatlms

resurts in the nuberc &84 ed &16 belaA
&qOm sd 34OO! resFctrwly 1618l.3'000. 5764

Esulls 1n lhe n@E.s 677, &O0, &3rr, &d &12
&51m b &5103 conseulivery.
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PEEI(<D) n tuns e llleser h ihe
@ts the @ntents of the remry l@atlot (<>).

.ar[E 0-65, dl1ch repres-

rarae -3464 ra 3461
ed <I+l>. ]}re blte <I+l>

D€EK{<D) netu..s d threAer in
EpEsentha the contenis ol llmry ]@allons
15 hken as lhe @st signiftcat bYNe.

€xaple: $pr.* Ieation &{0oo @ntalns &c4, dd eqool @niabs 106.
DEE((a!ooo) retuns 1732 (o. 106c4).

Pm<DSD Alles the Ner to sel selected s.aich-pad tocat-
tds, tlroui usijg PoKE or mKE, b'rt wlna the nDb€r <D to selet lh.
Iocatlon, dd <D to be the ne, value. <D Ey b€ chosen a5 follo$:

0 - 1IT0(T
l . T g T

3 - A l a C D

5 - ALAENR

11 - mn sr

13 . BUFLF-I{
1q - TXIroP

17 - slmm
r8 - grKBoI

20 - Lr6f

2? - LNNO
23 - DAII-N

24 . DITPTI

Defaulr or ,haid, polnter to sLdt of BAsIc prcare.
PoinLer ro srdr of BAsIc prcara (dbdlfied by Ho{-D).
Polnter to sloda'n
Polnter to auxl]la.y (u5er) resned rc.d table.
Polrter to noml erro. Essaae rable.
Polnt€. to audliarf e.rc. @ssage tabre.
Pointer to s!&dad address table.
Polnter to strded tuctlo. table.
Pointe. !o auxi]lay addess rable.
Polnbe. t use. tuchl.e{ode rcuLi.e (C,,LL s tunct.)
Polnte. !o ltst of available I/o devlces,
lib. of lt.es !. 'LISI at a rine.
Poinle. to sta.l of !.r,ut buafer.
l€nAth of Input buffer.
Pointe. !o end ol BAsIc prcg.&.
Polnter Lo sd of sjrple va.lable epace.

Potnle. to bott@ of strrng space.
Pobie. to bott@ ol siack *a.
Polrte. to bot!@ of 'mrenal vtrgt area.
Pohter to top ot i,tq used by XtaI BASIC.
Polnter to top bl4e of nu1availabte to se..
O.rent the nmbe. beinA executed.
Llre n@be. ot current D|TA staLw.t (Mdefln.d
before a n!:AD srarftn! ha3 been done).
Pobter !o cuMt posirlon h DAT.{ stalerent (lf
usL.a S|AD stat@nts). (>, be n oved to speclfied
]lne by FEYDnE <l> sta!@.!.

Iny value for <D outsld. this .a.se rill reslIt ln a nAl{CE ERfron. fte
advfftase of wlrA thl,s cd!@d rather than tbe mre usul @tlFd of PC(ES or
[ol@s i5 that the 3@ c@d my be @d in different 8.31@s or /allsIc
Flihouh @dlfyl.a the prcgrm in vhich li ls aed, eve. lhouah Lh€
sratch-pad fea my s@ti@s b€ i. a dlaferent place (e.9, tne scmtch-pad
dea for NAS-SYS/MS-mS 13 at 1000!, on lhe CPIM version lt ls aL 0l0oH, sd
e on). It Ey not entlrely achleve conpailblllty, sjnce users ft boud to
we s@ othe. *.abch-pad l@a!I@s not 1, this Llst, but ,llt reduce tha
@d1fl€t1d3 needed.

cilEl, Ilke PoXE ad DoKE, this cmd co be rlethalr 1l appued
lndisrldlnlbety, shce rc ch&h cd l* ede to see if th. alteralios are
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belta mde to non+xistst tables, locatlons vithin eas al.eady used, etc.
lof effiple, the CLEAR c()lmd (.ee Oraprer II.3) should be Ned to et up
the I'IMIT ed sTlcot ldattons, not PfR 20,<D Md PTfr ld,<D resp€cr1rely.

the cur.ent valu€ oa dy of the PTR l@tions @y be accessed by usir,a PTR as
a i\ucLlo!, ,llh rhe dauelr representlla rhe desired 1@ar1@.

prts th€ stdr address of the csre.t t.prt b{fl€.
fea r.to vdiable ,{.

Hu$(<D,<D) Relms the Hexadecl@l st.1.a coresp@dlra to thc
tMb€. <D (the lnleAer par! on1y, I'n afraidl), as a rlrlnA oi<J>
chd&teE, ,here <D ast be <"q. If <D 1s mllted, a value of q is
as@d. the nmbe. 1s 'paddeCr riLh leadinA rrcs, tf .eeded ed, il <"> 1s
t@ sII for lhe n@be. Lo be r€Lume{1, only lhe loHer <D siAhifi.&t
d181ts Fill be retmed. llrls 'lixed' forut i3 prefered to the laloatjrai
fo@b wed ro. nunbe.s, since mst appltcalios Hith hexadeciml nebers
.equlre 2- .. 4-d1g1t output.

2 ,

Hs$(1234) retums the stri.s 'o4p'.
Hd$(100,2) rerhs the slrus i64'.
irEl$(356,2) ars ret@s the stri.€ t6rin

LoaDIXC aXD S{VINC llACflIllLllDE FILES

A! prevtously described i. eve.ar places llrhh rhls muat, a prctered
aea rey be seL aslde for the sloraae of hachine{.de rcutines sd data, by
@ds oa lhe C!,F-AR c@d. }liLh this in o1cd. the facilitv exlsis fo.
roadha ed savla e@.y wlLhln lhis .Fa, uslnE the non al l,rD ad savE
c@ds. thtu @y be achleved by usi.g the fite type 'OBJ" to speclfy that
1t 1s @chlne<ode rcutines of data Lo b€ lcded or saved, as oo@s€d to a

t AD ,T:30LiTINF^5.08J,i L.ds tne @ch1ne<ode Munes or data f@
rhe fLIe I nouTlNtls.@Jtr on iaDe d.ive T, hto tne dea resercd for ih41n
the rercry mp (.eserved by tfre or-Eln c@d). If lhe s1a of the file ls
larser than the area reserved. a l@r4 fLl-l- EnflOF rlll @cu..

S{VE IA:i.1CST1IFF.0BJ",<II>,<I2> Saves the a.ea of nmry stdtlnA
frm address <I1> ad ending at add.ess <i2> to d1* drlve a. Eorh <I1> dd
<I?> MUST be sp€clfled, ad <I2> musr be ldger rh& <Ir>, oLhefrlse noLhinA
xill acrully be 3av€d. Arth.uAh inrended fc. savlng routines for use tn th.
t@h1.e{ode dea, (see I'$ry mp, Appe.dix B), rhere is .o .$trictlon o
!h€ actuar dea of lll@.y saved.
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v!t. cctt{atilD/frj}l!'Tr0 

 

go€llsloi

h 1979 C.ystal iitr.duced in Xlal A,TSIC a capabiliLy rtrlch ls stlll, Et t&
tiE of rlilna, @1que ro thei. ve.ston3 of B,ISIC. It allds th€ creatt@ of
a aalll.ry resened srd rable ol up ro 6q ext.a reseNed rcrds. tis rees
thaL m.hlnerode Frrren &d added to the lnterpreler a ra
they se.e c(rsds &d I]Dctiorc al.eady built lnto lhe 16n&aAe. Sore
roouledge ol mchine{od€ progr"6mi.g i3 needed !o take ftaL advatage of
thts iactllty, dd users ,ho have not yet experienced echine code re
advised to 8et studyin€l Tne ablltiy to c.eate phat is, ln effet, a
p€rsdallsd BASIC confond.A to your M requ1.@.ts 1s 4 e*r@ly
lDrertul t@l inded.

B.fore decrlbtng the mthod of addrra auiuary resed€d 6ds, li ruld b.
h€lpthl to comider the ray i. ,hlch a prcald 1s siored *4thh tlE idt
ma. lhny Ne.s dl] already r€3lls that XBASIC d@s not actua.lly us a
line as typed, bu! 18tead shortens edh resedd rcrd lnto a slque 51!ale-
o. trc-byte ,!oken,. Th:is speeds up p63r& execuil@, $d.r$ save3 slo.aAe
space. L addltlon, a null byte is appended to e4h une, so that re haee a
deltdtor b€ireen each Une of text (1.e, each n@be.ed ]lne). the line
n@b€. ls stored as a lro-blte quatlty (hexadeclml), dd e addMo.al Lro
blte n@be. 1s slored , ,hlch Alves the oftst to tlre sts! oa rh€ .ei4 line

To illustrate this polni, cilsido the foudiig ure of progrd t.t, stoRd

,0 FOn I=0 m 9: PRINT sQn(I): NDo:END

a noml iext editor rculd store thls tt.e 1n ltErcrv 1n the fotu of ascll

3 0 0  F o
33 3D 30 20 46 4F

n ( r ) :
5 2 2 8 4 9 2 9 3 4 ? o

R I
52 Z) \9

T O
20 54 4F 20 51

I N T
49 4E 5439 3A 'J 7)3D 30

N  E X  T :  E  N  D
rrE ir5 58 54 la 45 4E 44

s
20 53

ft1s rould be abbrerlaied by xBAsIc, inEo the aollqlna tom:

300 mn I : O T09 : PfiIl{I san( I ) t NsT: EllD
18 0O 2C 01 3F 20 \91E ]A Za 72 39 3A 20 A2 20 Dq 23 !9 29 3A 20 98 3A 8E 0O

hee,  LhF r1 . .1  Lhe o fca-L  ro  r l . s  s  3OOrs ,  a"
you !1Il flnd lf you cowr, si4lhs frd 0 at lhe ai.st byte of rhe otfset).
lbe nex! pall. giv6 the li.€.u.,be. (&0r2c: 30o). Finauy, yd rill noLe that
tbe soac6 @ stdfl@t, dd roEln in the tert. lney Mke vl.Lualty no
dllle.ence to the opeFilia sFeed of xa.{slc pIEg.@, dd arbr the uer to
lay out p.o€r@ 1r the qay thai suits hh/he.. F@viia ih4 does, of
cor$, savd space, b€ not b. done ai the exp€ase or
readabillty uless abelutely ne63aiy.

llote that even t:, ls tsted as a resewed rc.d, alihouah it h4 dly d€
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ch4a.te. 4yaay. thls 1s so that erecuil@ xllt be fste.,hs $Mln8 for
.elational op€.ato.s (jncrudlr8 ,<' &d '>,).

lbe above fom! sl1U appll* if rhe t1ne is the lasr lD th. proAr&, 3h.e
rc .lhys lndtcate the end ot rhe pro8ra r.x! by eas oa a;uU pair, 1.e,
the Ist TSREA.. byr6 of a )GAsrc p.os.a 4 oo. lhe p"inter rxnbe itw!
polnts o.e ,TBOVE the l*t byte.

Slnce vdiable n*s ad cdst&ts use ISCII codes frm O |o &5F (Ioe. cae
d-  1 - temal ly  upe.  ra3 .  @dtare ,y  a f te .

a!ry-, "e 1:l us".odes &60 Lo &cr !o .eor-snL ou reeep"o {rds, ed
e6[ acl@ry uses codes r5f. to &E9.

tithin FF, dd D|TA sraierents ed betreen doubte qmres, h@ver, rhls
cdpresslon dG6 not dcu, $ that, all nscll code, lnctudbg tore. cas!
letters ed graphlc chaacterc, ny be jncluded r. lnese cases.

LIS1 ,blov3 up, Lhe reeded rcrd codes (bur noL yfth1. quores,
stahnN3r) lnto the actual F.ds 6ed, $ lhat Lhe use. ts
a@e lhai an or this ls aol.s o..

2. RFSENVED.I{OFD @NSTNUCIIOI{

th- r.erred m.o Labre dpp.ar vlt}llr ur trddgtta a . ld|a 3t.t S oa
|e*aeg Tf" he d tosclh-r, ad s.paarle is &nleved by serrr.s t; hp

b/e _n ed." rcryl, Ir t34s.lL rh. er&t or rne lcb]e I@a

S  P  c  (  S T E p  T A B  (  T } l  E N . . . . . . . t 4 .
78 D3 50 43 28 D3 54 45 50 dl 41 42 28 Dt 48 rl5 4E...-..

Tok4', 6F 70 71 ,12

the first byLe of rhis lable t3 the
(&?8, o. r23 i. thls cse), ln
@.ia1! a non+nstent token.

total n@ber of reBe.ved Hords all@at€d
.ase a corrupted pbare shoutd happen to

thls ls, ln facr, noL the b€st place !o t6k at rhe rable, slrce at] of these
in  lhar  tn 'Y

rtani, bLt .opr o.lj Ln p.rcu sr.L*nr". If H. L@r . otL tlflne.
lhmral lhe ubl., re o""3 LmL€h 1.. &!!hF!ic so .e-dLional opcrarors,

ar the cdEds:

&s@1aled Hlth €&h ctud o. fiDcrl@ ls o addres3, chere rhe rcurine to.
execurlna 1t @y be foed. aII of these addresss bldtd lnto e add.ess rable
fnich, a! RUll ti@, is irdexed ac.o|dlng to the token 3uppl1€d. llris reas

A U T O  C H l I N  C L E A N
cl  55 51 4F c l  !8  a .  .9  -E (3  .c  "5  { .  52

Tok6: 30 8t &)

a, fte resrved rcrd rable 1. tcra us.d (o. needed) ar aur tl@, olyihe add.6s rabte.
b. all .@ds/nDatlons @y b. &cessed at ttN tt@ at the s& ip.dtl
s ihai the order in lhlch they app€a rlrhin rhe tabr6 15 l@rsiat.

C L O S E
13 4C 4F 53 r15
83



3. fiE II.D(IIIARY T/1aLES;

'Ihis Fuch ls do.e ln a slr1ls ray o. my BrSIC's - Ehe polnt about )GASIC
is that 1r ha fiO rese.ved hrd rables, one of ,hich ls dpbyi ad my be
dpaded by lhe use.. r.LI user-{efined.eserved rclns e sto.ed as 11lo- byte
tokens, the firsL ore alHays beina &FF, Lo distingllsh ih@ lM Lhe inbullt

the$ h.ds se slored ln M aLt(ILIAiY resNed rcrrl lable,
rlih rhei. addresses beh6 slo.ed tn 4 aulliry addreas lable. BoLh ot
lhese ccupy no sp&e HlLhh the lnterprete., dd e ibe ue. @st c.eaie
€xtra sp@e in ir@ry fo. the tables, in addIt1@ bo that needed fo. !h€
actual rcutlnes th@elves,

&rue. ve.slons ol xral BASIc used a fixed area ol RAM aor holdlna thc
talles. bul BASIC wes Lhe tro Finte.s aLrXdrD ad AtdADR ln the eratch
-pad a€a, rhlch @y be 3e! up by neas ol lbe PTn c(md (oEpie. yII.l).
lkuc€ tbe Be. @y rEle h15/he. Labtes d b1a of d @fr as deslred, Lhe
61y Equl.@nt beltA thal tbe last byle of tbe auxll11aty .ese.ved rcrd
table r4UsT be d 80fl code, dd l.iusT hare the cor.*t loral ol resrved F|dr

4. @*IAltN ,4ltD zuNL'troits

he.e is e 1npo.!dt 'lisLrn.Nron to b. boF. ln rdid ei.n cfratl.a c@d.
o. luncttds &d each sill be cheked by Bnslc for cor.ect syrLd lhen b€1n8
!sed. Il the reserved ro.d i3 to be user as a nDcttoh, the eord MUST end
dth a ,(' (,lscll d28) |. hdrcale lhat d a.a@nr b to f.llor.

l' a c(fuo .oul1ne, Lhe fiL .eslster pair is treated as Lhe Lext pointer
ed, o. eniry, horft r€ ne@.J adc.e$ of rhe rirst noi-spa.e ch4acte.
aoIIeDA Lhe c(rlrmd rcrn 1n rhe prcg.d rear. (h exit, HL should pcrnt. to

sepaator (':') or ri€ sd<f-llne blte 00. a slrpre nET
instrucLion my be used to ger bek ro AASIC. No other .egisters need ro be

L a fuctlon rcutine, on rhe othe. had, the aeri poMre. hs al.eady been
PUSH.d oto thc stack, and sh.uLd be PoPped ad increented to lind the value
of the aiai(ent. the rcutlae alrcst almys hs a sp€cial €nd, since a closliA
paMthesls ')' IIUST follo{ Lhe ealftnt expressloo.

Ikrte: If e auxlllary reserved rcrd has been defined ad
buL has subs€que.tly b€en cteded a.e the tabres (o.
have been .e-inlttalisd), the prbard rlll stiU be
refe.e.ces !o that rcln HiU dlsplay a3 a dectel
qu*llon@k (e.A, ?64 ).

5. H0{ m ENTtn ErTtu nesEFVeD gonDs

the tables thdelle!
LlsTable, but all

nub€. p.e.eded by a

Ullhdt dy fuiher qdo, rd us nd Etve the step-by-stcp rcthod
€xtE rcrds to )tsaslc:

a. lbcide dether the.d bfr3 @ ro bee@e a peMer pst, oa XBASIC, or
e jusL io be added or tap6.d1ly. For e@ple, yoo Ey have sm
,T@l-kiit iype cMds ehlch My b€.equ1.ed to a$lst ,i!h d€vetosEnr oa



! BASIC prcAre. ror Ey Lnen rte to.rcp lhosP rcullneq a c'. 5o Lhat lhe
sp&e Dv b€ urrlts@ D' -h' prcg.m oeJelop'd lo oo all of thls use the
Li6aR .l.r@d a Echlne<ode dea at lhe top or the Mry

taD es rn !h"re, erLrcr slorrng tho in c oBt
ril" .";," li,uDte vl].zr o. PoKE/coKEina Lhd fM a BtrsIc prosre. TdFo-ary
extemions My b€ rercved by exeulins a 'OrId Stdtr to BASIC. lt 1s qulte
in o.de. fo.a B,qSIC prcErd to defin€ lLs om.ese.ved rcrds' Hhlch 1t dll
use ll3ell later @ vithln lhe progrd, ad lhen to.@ve these etra mros

I r .  d  !T  o lner  Lo .are  a  p_Me. r  rdo l rLo  to  rhe  "vs t 'a .

un i .  *y  e  oon^  oy  tuvr .a  . r  'n '  rJ Ia  @ r ' c r  J3) .4  a  P lc  0  < I /  cMo) .
- th"L ih. tuutineis) ad tabi.s mv be placed in lhe rca c.eated. thev
then bec@ a natral exLension to Lhe inte.preier' rhtch @v subseque'rLv be
sved !o disc o. lape (as your operaiiru 3vst4 allds). It this case, it 1s
advisable io oaLe rhe aulliary tables la.ge. tha r€qulrcd' e that
addition:l exienslons Ev rhen use the s@ hbres.

5 6

the slrplifled M.y mps bel@ lllusl.ate the

LII,IIT:

STIGOI':

/LIl,lIT

TXTTO?:

IATF\T
TXTIOP.

TE(T:
/I{IfrT

For the emlnder of the dlersslon, 1r ts ass@d rhat onlv one c@d o.
flncilon ls bei.a e"te.d' arthouah clea.ly tlre see lnsttuctlons applv to
the addition of seve.al hrds aL oce.

b. tlavilA foMd o!. tre€ rea, rlte the Echif;e{od€ rcutin€ aor p€rfomttA
rhe c@d/ibction q1!h1. this area. thls mv be Pol€d 1n fls xlaslc' or
otered frcn HiLhin the @hlde-ode mnttor oi vour hachine.

c. llE l1* of ihe.outlne, irs reserv.d rc.d, mst nov b€ F1tlen into the
Au*illal:'r Fese.ved 0ord Tabl€ (pohted to by alr(o@) as a seL of AscII codesi
the tlrst lette. havria its top blt Eei, as shom jn secLion 2 of th13
qap&r. Ib not aorsei to set up o. bdlay lhe first bvte of the bsble ao.
the nub.r ol .e*ded rcr{s i. the table, othen4se the cmd/Amtion
sill reilm 4 e.rc. vhen later lnvokedl Ine addres3 0f lhe table held in
aUX$O my b€ ente.ed tM Htthin BASIC by Ess of a PTI 3,<D c@d' if

d. the apprcprlaie address 1! ihe ruriuary Add.8s Tgble (vhlch 13 tohied
t by ruIAEn) 1s then st up for lhe start of tbe n4]y enbe.ed @b$e {ode
rotlne e that. fhen the cmd or nDctlon 1s invoked, thlr rcutlne siu

te@e.N A€ens1@s:

NOLTINES/TAALE'5

xaasrc
IITENPRETEF

Teoporay D.tensl@r:

noufrNES/lABlts



be executed. the addr€s of this table By b€ st up 1n AuxlDn by eea ot a
PTR 8,<D coMd, ir d€slred- NOIE: Tnis al$ appUes !o c., above. Do NOI'
@ lhe PTn cl]jfud to se! up the auludy Tables 'hen Gluu peMent

tne  nen b lo  $4  r )  I  suorv  ' tu r '  rhs l  For
elfuoi exrenslon3. et ihe F1.te.s lr the 'detalli s.atch-pad ! (rhrch is
copicd to tlre $.atch-ped a€ {henev.. a rotrld siart is executed). the
necssaa addres$s re gllen at the end ol appendfi D.

e. It peMent e)(t451orc have b€en mde' save a nev copy of XAASIC o.to
tape or dis befo.e l"@lia 1r up, no! forAeLtlna to i.clude Lhe dea added
to the end of the Int€rp.eierl

!. neste. XSASIC v1a elther the coLD sTAm or the IIAFM sTrFT entry polnis

8lven 1. OEpter O, lf ihe above operatlons rere carrled out fM elthh th.
bnllo. oa you @chine.

You .ee esened rcr{ uiII nox behave eEclly
pari of xBrslc (if there de no bws in ihe
try the e@pres of extra .eseNed rcds a1ve.
lllust.aLe rhese

as thowir lt had alrays been a
@urlnelt). lbr ls the ti@ to
h Appodlx D, ,h1ch should

AUFULIY IHPOFIANI NOT!| Ii s.enina the .eserved rcrd tables for the
cdpressLd ol rext typed in, the Aqlllal neserved l,b.d Table Is sceed
b.fore Lhe sradard Re3erved l^Iord Table, so iha! i! is po$ible Lo usc
c@plete mds frcn lhe existtnA table a pdt or Fhole ot aux1ll4y ro.d3.
thue ihe folloslns uourd be p..feclly acc€ptable as

SIISI DETNY VlLUEPIIXTIJSIIIG

€rd ruld noi affet the apprcprlate exlsttua re*ned rc.ds thlch tn 9

!oreve., tf READ @ lncllded 1. tlp ardliary tables, li eutd .:€@
lhe exlsrr.g rcra READ, Hith rather lnterest1na rsultsr In

rdllcule. a .X!S tlle co.raulra READ statmnts rculd eontinue to €te.ute
rhe €xrsdna F€aD stat@nt, b{i ay Ihes added to rhar proaid muld
co..e3Dond to the new FE1D co@d, 1f FlaD ,as lyped inio dy of lhose
l1nes. 1lr13 option should Lherefo.e be used rtth @ care,



APPEIDd A - ITIDd( 1! NESEEVED \iOR6 AIID ERiOi IGSSTCES

NESESVED HONDS

a cooplere 1i3t of resewed e.ds 13 alv4 belof, toaelhefurth ihelf
ds laLed ' !okens 'sd  @1.  p .a*  d  ,h ich  de$. lp t ld rc  o l  lho  mv be
fo@d. The TY?E colm telts thelher the torrl is a Coll@d, F]ltcLid,
sepdalor {i,e, !! app€ds only a3 a paii of sothe. stat@.!' e.a' IlIEN in
d lF stat@t), or opeEtor, ed cF hdlcates tha! the rcrd My De used
ellhe. as a CodEnd or ftsctld, eb asLerlsk tndicates lhat the Frd 1s only
availabte tn lhe die versio. ol )AASIC.

@DE PAOE
Hg DECIIIAL TI?E

1 1 6
117
1 1 8
1 1 9
1 m
12'

1 4
196

117
191
198
128
184
129
r99
130
1 3 1
132

200
r34
1:5
201

5
5
5
5
5
6
6
6

{a
31

1 2

31

l 8
r 8

66
3rr

66

18
62,63
6
62,63
62,63
21
2 1
34
39
18

o

o

o

c

c
F
c

c

c

c
s

;

TPPEIID

cos

Detr(
DEF
DEL
DIII

to(E

usE
END

Fftt

1?8
139

226
179
224
225

. & 2
a3
2Zt
1?6
143

74'15
16
77
?8'7D
7 E

B]

06
80
88
8 1

a2

84
85
a8
86
8 l
L)
88

8A
82
8B
8C
8D
8E

E1

E3

8F

31

F



5 9

90
9 1

cc
9l

94
CE
89
E5
DD

95
96
[t)
97

D1
98
DE
79
99
!6

9C
9D
9E
7B
9F
T2
6

r3

6

B'

D8
E9

BD

145
1{5
20rJ

228
&5
r48
46
185

221

150
208
1 5 1
rE0
209

121
153
2p
154

186
156
157
158
123
159
210
232
2 1 1
160
161
212

r87
r63

r6i
165

r68

170
214
188
171

216

l l l
189

@$B
60T0
hOLD

t{ot
IltP
IIPI}T
II'.
lctl
(BD
mml
LEl'I
LEI
Lts!
LN

LOC(

t-ltE
MIDO
flD
Il)N
Ml!t

NEJ(T

NlJL!

OPF,}I

o{tT
PEEI(
! I
POIM

FE'
!EI

sESET

SETUFII
RICI'ITI

slTxt
SEP
sct

sllt
suE
sPc
SPEED

c
c

cf

c
F

F
c
F

c

c

c

a
F

c

c
c

19
19

5g
20
2 8 , 3 1 , 4 9
38
21,36,49
2E

v
l l
28
1 2
26
28
1 5

l l
32

1 9
6

4?
63

66
28
28

20
28
22,36,\9

23

15
2q

20

1 3

39
24

29
29
I
42

c

c
c

i

s



SQR
S1EP
smP
srns

m'lltEtil

UNLqJK

!IAIT
t{Ix.m

zotE

2. ERROR TJESSACES

r{Ex

217

172
2114't73
1 t 3
219

1 1 5
182
24

175
190
12\
1 9 1

DECIIIL

F
s

s
s
s

c

CF

18
70

7 1
DA

86

BE

0 1  1
0 2 2
0 3 3

0 5 5
0 6 6

0 8 8
0 9 9
oA 10
o B  1 l
oc 12
0D 13

0E t5
t0 16
 t ?
12 18
1 3  1 9
14 20
15 21
16 22
17 ?3
18 24

29
t 8

33
24
30
30
1E
z)

33

38

clty
Ovft

1 9

1B

] E

6

20
4
30
31



6 t

AIPENDIX B -- HANfiARE COI{FICURAIION (CTSSEnE VENSIOI|)

l. HEfonY MI? FoR xarrslc

+=:.::::::::::::::+ T0PnA{ Ef .;
FRE SPA€ FlN
MACIIINLO]DE

FOIJIINES
*==.=.==,=.==.===* l l f t rT i  a. r

INIER}IAI IVUJI
FO! EDIMF

---------------* u* ,. r-
xaaslc

r--_-_----------+ STtBdt E 6ft

STNINCts

- . .========.=.==.+ sTi lm asa F

1 
,FrEf sPA:L-_

FICU!! NETUN],IED
BY 'SEE' )

_-=======_=====.=. enrrop q JD,r

ARRIYS

*------------+ VARTEP ! jDq

SI}PLE
VA8IAALES

--------------* O* rtt"

XB'SIC
+ Pnocn$, TEXT + TEXT {iamarly 3@ 6 kaAG,

@d1tled by HOI-D)
s- ' -= .= . : : : : : : : : :+  l lD(T

!E lnlerprcte. 1tse1f occupi* the @a &rmo to drl]FF.

2. )(Btsrc scMlut-PAD lrcAllo s

the &ratch-pad 1s dlvlded into rrc prts - ihat p6rt {hlch Dsi be
hlttalised elLh ce.tain defaull valuesi accorting to the hardr4
be1.a used, ad the p4t *iich slrpry.atui.es setriilg to arc. tl1e
rdefaulr, dea is 1n tact copied lrd * a.ea ulrhtn the tnte.prere.
call.d the HARD scrarchpad, sratinA ai IiTE{T, 'hIdr @y 6e toud aC
3.47lf1. the default seitlnAs fo. thls fta @ shom in the bable beld.
Aivs for the tape ve.s1@:

1000 XOo{-D: JP X@LD] ; ENTRY m TOCLD STtFl' FoUTINE
1OO3 XThifi: JP XTIIFX] i ENTRY lD 'UANI, STANT' RdJTINE



1005

tooE
1010
1412

1018

r 0 1 c
r o l E

1021
10?5
1026
1021
1028
i029
1028
r02D
102E
r030
1031
10?
1033
1034

1035
1036
r0fl
ro39
1038
10:c
103D
l03E

1043
1045

10'19

r05l
1053
to55
ro57
ro59
r05a
r05D
105F

|{IlG

TOo:

DET$T:

tsUruT:

NDISCS:

YLEN:

STKSE:

NULCTT:
KEYIN:

IDEV:
TTIOP:

LAfiT:

LNtc:
7-XIPT,l
eND_.s-t:

DEFS

mFs
mFs
D€FS
DEFS
DEFS
DEFS
DE€S
DEFS
DEFS
DE'S
DEFS

DEFS

DEFS

DEFS

DE'S
DEFS

(rTn(]2
(PrR( r3

(PTf i (  r5)

5 ) )
IXFICS:0

[ Imm: 36 ; . ]
ZilIttH: l4

lrIR 'IO INPIJI BUFF€A ARdA
LEI,IC11I O[ INPUI BUFFEN

PTN 'i! END OF VAR S.PACE
PTF tT] E D OF AfifrAY SPACE

StrPARl1lDN lDR IINPUTI (SEP)
cr]ARnC-TER mn rTxSr FUIICTJON
EIiID OF YDi' LINE FOR ZONIIA €OllE(O
PaINT ZOl,rE lJIYIll (ZONE(1

D€FAULT VIIUE

&1E35
&3!!9
&tD8E
&3814
&3R.l .
&rlo53

65535 ',
dodo '

&8047F/C9

&T$ /

j PTR m sT FT Ol lAltc tfltrx (Pfi(r
i PTR IO STAIDARD O{D TIB!,E (PTn(2
; PTR 1! ,4UXILIAnY CID TIBLE (PTR(3
; Ptl m ST,IIDAFD EnFOn TABLE {Pfi(]r
; PTF m IUIILUnY ERRoR TABLE (PTR(5

PTR'ID SI'ANDTRD ADDN fAB!E (PTN(6)
PTR 10 STANDNRD FN ADDF T6I.E (PTR(?)
PTR'IO AU]IILIMI ADDN TABLE (PfR(8)
P-fR M (EEF ICILL' NOLNINE (PTN(g)
PTR 10 STANT OF I/O DEIIOES (PTR(10
LINFS lP '!IST' A! A TIME (PTR(]1

I,]DE 0F RINmli &, (1NlEC6n/md-)
HOLDS tAST n$rrcfi Nc, (0.?80148)
No. OF DISTiS All-0{ED
j,ro. OF TA?aS A!-([iED

SCfiEEN SNE (XLB{}TLEN)
STACK SEE
CUNREN'I TAPE/DISC DRIVE
O/P !ODe, USED BY EDImR' EtC {IO,I(O-1
NUI{DNIC DI:;PI-AY AORIIAT IlN fl,lT

1
2
2

BE],oI IS ANE1 INITIELISED IO ZERO

; 1JImH Fon Pfrnloul (tIDTfl)
; InINT (l)LL-r{! (PO5(0 )
; cuRiEr,r? ounsln (mRDs (P0s(1
; ITCATION ca INTEnNTL (I,nSOR
; DELAY Fon cHn&lcrEn 0/P (SPeaD)
i Milr's A!'fUir Cfi? (MJLL)
i 1 PLll (}IAML'TEF Fnofi QUIIrc(
j 1,15T OUTPTI ClraaqEa-
i CUnRENT OUTPIII DEVICE l
; CURfiE,ll INPL4 DEVI(E
: PtR lD ExD 0F BASIC PnCtu (Pn(lq)

1

2
2
2
2
2
2
2
2
2

2
2
2
2
2
2

PTit 1! EOIt'1fi OF STn, SPACE (PTF(17)
PTF TD 8OT]1]iJ OF STACK Afi8,1 (PTF(]8)
PTN 1! START OF VDO AFET
PTR 1! TOP OF USED ARE,I
PT! 1D IOP BYIE OF N,{1

i UIRRF-NT LINE NlO,
(PTR(21)' (PTR(22)

; IINE NO. 0F CUFFINT DATA STAT$€ T (PTR(23))
; CUnFE{T roSN, IN DATA sTAlEl{ENT (PTF(2rr))
; SAVE TBT PTn aT START OF Sl,tT€xa$T
; slv€ TEIT FTn IN tAPHtSSId!{
; |OLD' LINE PTfi FOR Col,lt
; IOTJ' TE(T PTF FoR (xiIT
; LIST LINE FOn LI:it
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1061 PTn: DEFS 2 i CENER4I-PUfiPGE PollEln
1063 mn1: DEFS 2 ; CENEfiAL-PUnPCSE POIIITE8
1065 DITFLC: DEFS
1066 l.llr?E: DEFS
1067 vlt?Er D€FS
1068 9nlL0: DEFS

; F1-aC lDn Dft/FNDVAn MTTINES
; TIPE 0F D{PFEssIoN EVAIUATaD
; VTN/ANfiAY Tr?L iJSED BY FNDVAN
; aLlC lO I DldAiS ICUSE-CI,tuI m{E

11 1069 CrnPft: D€FS 2 i CAFB4CE-@IDCI PoINTEn
/ :1,' 10�68 $ Ptn: DEFS 2 ; TEP. PTR FOR 'LgIt

. 106D StnPTR: DEFS 2 : PTF TO LND 0F STR$T
i! . 106! sr!$T: DEFS 10 i srn suB-fipRFssroN Lrsr
rr ' 1079 cHAi: DEFS 2 ; TErP. STFINC 'ncd}utiTonl

10?B CfiMDn: DEIS 2 : ,{DDn. r$-soCL{TED ,ITfl OIAR
.. 10?D F!tr ACr DEFS r ; J! fiEAD/tNpL'l, Pl,{C m SsO{ l|lI�IClt

'- l0?0 FPA: Dtts 11 i F.P ACCUMUI-Arcn
1082 Tnft DEFS I ; !OC. USED IN F.P CALCIJLITIoII
1083 PRTIXI: DEIS 17 ; TE\T XREn FOn FORMI|IC li'LllEf,ns
1094 lXNg?: DeFS 1 ; TEtlP. SPoNENT VALUE tDF !!nSA!IINC NIJI€ERS
1095 IXNBUF: D€FS 8 ; DIGIT AUEFES FDN IDN|tAT]INC $AERS
109D ZEDd,DD: mFS 1 ; @PY 0F CUittNl ERNoI ftlD€ (FOF 'SIOP,)

\ l09E EntuDD: DEFs : CURiOIT ERFOR \oDr
! l09F ONEFnLN:DEfS 2 : ITNE lO. Oc ON EIP STAIt$IT

IOAI ENRNS: DETS 1 : NO. OF T"AST ENNOR CEN€R,{TED
l0l2 ERRLN: DEIS 2 i LINE NO. OF l"{sT Ennon
10A4 mnOD: DEFS 1 : CUnn$rT EOF l€D€
l0A5 oI{EOFLII.DEFS 2 ; LIr,r5 }aO. 0F 0r! ll0}' STATD€}IT
rO4? S?(SAV: DEFS 2 I SAVE STACX rcF ON ERN.. STUFF
r0!9 vDnTTs: DEFS 32 ; 'STARI-OF-LINE t€[J' LIST I!� INT€RMI- rvt!,l
r0C9 ASCFIC: DEIS I ; FLAC 'IO SNCfi l{E ARE IIAIDLJNG .rsa FlL!
loCA FDESC: IEIS 4 : CUmEIrl FILE Df,SCRIPmi NAME
loCE OTDESC: DEFS 4 | O/P FII,E DESCXIPToS NniE
10P INDESC: DEIS 4 i I/P FILE DESLIRIPmn NniE
1006 FII-TIP: DEFS I i Smfi! lIPa 0!' FIIE IN SAVE & lOrD
1aq FSPEC: DEFS 28ll ; Fry8D FILE SPEC. rREl, Fln SAVE, LolDt ct
IOFF FAUFF: DEFS 308 ; BUF!En mn FSPEC

3. INPL'T/OIJIPIJT

v A3 deeribed rn Cbaptd IV, the I/O d.et@ lle1atqtld 1s Aiv6 by
IOllST, poinLed to by DEVPTn, Is dpplt d, the ddtc6 @ as foloHs:

0 - Noml lllscm VUJ, 48x16, bu! *lth a.Ll 16 llnes scrcIlina. th13

1, de.e printing a chd&he. Lo the.on-$rolling line resulted 1n the
curs. Dv1ng Lo the borroD ol lhe $reen, accmp{aled by a scrcll of

Input devlce 0 ls lhe NASCS{ keybodd.

1 - OrLput to serlal prlnter, usilr8 blt 7 ol port 0 a3 tm. .met1o,
tht3 allds hadshaJd.A, ad a r d blt ? lndicat.r ilEi iha p.1nt4 1.
Eadt to @elre data fM rhe Fs2? po.t.

Ibe lrput device 1 13 cuMtly as for device 0.

2 - ortFrt to ad Insrt, frd the fr.932 po.l, 1n th. ueal EJ (1.e,
Ftth m special he&h.ke c@etl@s).



the 6e. ce, of couse, d€flne
othe. I/0 posslbl]Mes, dd

his/he. m IOI-[ST, lor the E1d
ls refe.red to o]apler IV.r tor the

sEl, 3B5m ed PoIm have already bd des.lbed t. orapie. III.1 &d
IlI.3. All rhat need be said he.e is rhaL rhe reslutlo. provided by
the.e ,dot, grapirics is 96 by 48 (0-95 dd 0-4? rei.€ the respective
.araes). Ooordtnates oulstde lhese .a.aes Ey be 3p€cified, up ro a
@14@ ot 255. rllh (EaD-arcudi.

ltDse used to lilascm 30fi BIISIC slbuld note that SE! &d !!.SE'I
be ueed Hith paenthese rud ihe cmrdinaLe pa1., &d
ve.t1cal c@rdlnale rc*s rcre loglcaUy (1.e,0Is at the very
the ereen, {ith q? at the very bottd), rather ih4 exlna
exceptio.s for the Inon- srclli.g mt,
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nppEr{Dlx c - xgrsrc USEFUL suBtoglltiEs

libte: al1 of the add.esses aiven qlthln this appendix ee
ll€hdecjel. Ilris appendix hd been prcvided for a$istirs lhe
ext.a resewed ,ords in a efalcienL .trer. It is .ot cmplete,
that lhe bsL user\l rcurines 6ft all p.esent i. ihts lisNl

1, ESnOA HESS,{CBS

ibt Dch ere .ed be $ld about t}lIs than ha aledy be4 6EEd fi
Oapter VI, except to alv. th. addE$ of the rcutine EnFOR. rhlch &iualtv
MdIFs e.rc's. dd my be fodo ar 15CF. th. dly reSlsler -ni.h tult,r;
here 15 E, iilch contalns the ermr nMber, 4 detlned ln Chapter VI. It is
not neessary to caL! Lh16 &utlne, JDsr Jmp to 1rt

2. USEN.NJ C-TION TEAMINATIOII FOI'IINES

; FETTFN BIT V,[UE IN CAnRt FlrC.
; FETUnN AYTE VALUE lN a-
; FEI]JSN INTlcEn VILUE IN rlB (high byt. 1n a).
; RETUr I&r€nIC y.[UE IN !-PA (FloaLirg-poi.t).
; RETURN lxPn. vA!!A !?r (my be a stri'A).

] ]U5 FIAIT:
1188 $tENDg:
llUE FNEI,IDI:
I18E FNENDF:

these rcutines Bfrould llgt be cntlad, but u$d to remlhate you rscLion
rcutine. fte mutlnes at] ass@ lhat rhe rexr poinrer 1s on stack, $ thar
the regtrers @y conialn dyrh1n3 on enlry ro rhese routlnc (ercepc, of'o rs . ,  fo .  Lhe Fsu l t . t J -  tu%,  s€  ycr ron  8  o r  L .1s
appendu for the use of S-IREID, the usual cay of retumlng strlr8 resutte.

3. CENEFNLPUFPOSE TE(T SCAIININC 8OL'TITAS

rs expraned 1n 6apLe. VIII, Xts1SIC uses the UL realste. palr d ih. Ft ter
lo Lhe .u.-lr prca.d r*. rne folr@lng rculbes D:k. 6e

F'll,n 35e7 n:ds ln a li,e of rext flq rh€ keybo.rn or crrent rnNr
der lce  to  tne  BUTFFR.  mrn l { 'o  b /  BUFPTR.  f t rs  r tes  us  or  rhe  m- . jM
faiLilres dey.)xo rn iraprer 11, a.cordrs to uhe lot seLUrS .u-rnrty 1;
use. 0r olry, tf ,Line EdittiDde is $ force, the choacte. contai.ed in A
is printed as a pr@p! at Lhe srarr of rhe t1ne.

or er!1, Lnc "/-y r.ds:e ec! rr -h- .in" *" ** "i-o"n"o oy <EsD, bdL
ls rese! if <Cio has been used to c@pteLe Lhe line. In thls case, the ltne
li lhe buffer ls reninated ,ith a 00 bwe, ad HL 1s lelt poinrina !o o!
byLe before the srdt of the buffe.. nesisrers aff6red: a ed HL.

,, t! !.Mr chracLe@o vDU or .ur*r ouLpr!
da!1ce. }re side-efrFf rne redLron Pmco. !6 aojJst€d !o
aive the coret colm s rhe $reen/prhre., for T,1B€i erc. In addltlm. a
delay rs rqo*o _f Lh. SPE-,D cMo Lo s_o" ooh lhe o;bt



Pml 1189 Prints lhe ftsszAe l@dtately toUorlr8 the sub-@cln
caII, teminated by havir8 the lrsts ol |he rd! .hd@te. se!, this @es that
a.ll other chdacier codes tust have ASCII vaLue3 ln lhe rase 0-&7F. thus, bo
D.t.t r8eUo the.err. re do:

cD 89 11 48 65 6C 6C 6F 20 74 78 7a 72 Ej
t { e t l o  t h e r e

or qil, A holds lhe ldt chdacrer p.inted, srlll ,1th 1ts top blr et, ed
lhe retum address is that imdiateLy follorjna the l4r ch4acref 1n the
E$.ge. rib othe..eAlste.s ae atfecred.

(}l{l-DE 1197 Cdp* HL ed DE ad relun flzAs set as follors: Carrr - &t
1f llkDE, reseL lf tlL>DE. Zerc - se! It HLDE, nealsLers affecred: A.

LlRCtl( lrDF Places Lhe chaacrer conralned ab (ill) ln,{, ad tesrs ro se
ia lt is a tetter 1n the .arge A - z (i.e, a capitat letter). Ca.ry 1s ne*t
lf 1t ls a capital lelte., ad S€t ia lt 1s dy oiher che&!er. No other
realste. ls atfecied,

ItInsT 1lUl lra& ch4@ief frd (HL) trro a sdr 1a tn tbe r6ia. r6o-&7F.
cdEts it to uppe.<ae (1n th€ rdae &!O-65F). Chty A ed the flags de

ICB!,{ lr,4n Inc.*nLs fiL, mtll the f1.st h@-space chdacrer ts to@d.
Or &tud, A contains lhe chaacrer roud, ad Hr poinLs to thaL ch@ter. Z
naa is 3et lf at lhe qd of sraLere.i (nu1l or ':rfo@d), dd C fla8 se! lf
n@ric chdac|e. ro@d (0-9 ).

TSIC 11n2 lesl cha.eter at (!L), ssurinA that t! is th. !@ as tha!
sp€tared i@dLarely after the call. It noL, a Syntd D"ls ecus. thls is
ealecLively a fou-byte catl, e.s, CD u a 28 1@ks fo. a '(,. A contains

to the nerr non-b1ak chTrcter aollo*ld
the res!{ one. r4 a resded
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fFTlilW IIFC P.lnis Lhe cotents in the HL r€Aister palr a a Irteae. 1n
rhe ranAe 0*65535. all .egiste.s @y b€ affected.

dd .1sht pffirheEls

FNtLli l23a Semhes ao. the line ln the prcg.a rexr alvo by DE. fto
tne s!4t of text. lel@r vith the folldi.€ condlttoN:

car.y ad zerc se!: Ilne lo@d, BC loints to srdr of ttne, l]t- @lnrs to
star! or rorh"iia tine (or Lo 00m lf lhe tlne foud 1s the last 1, the
text), as de$rlbed 1r ODpLe. VIII.1 .

Gr.y reseL, Zerc set: Line rcL foud. ed $d of rexr .@hed. BC thd
pohts to the sta.t oa rhe let llne of iexi, dd UL0000.

TSTl)cfi t19D
APAIN 1192 Special cases of TSTC,
r)r respectively. Tlrese only.equlre



*r.y dd Zerc reset: Lhe not found, bui He have foud a line Flth a nwlb€.
ta.Aer the ihat s€ahed ior, BC polnirE !o lhat line, ad XL pohthA to
the neft t1ne (or 00m)-

aftected: A viII be alfaled, bu! DE tr11l reMln wcharsed.

13 lor FNDLI abow, but thls t1e sefthes fo. ihe line alv.n
curren! positio. in Lhe text, Aiv.n in HL.

Foulhe !o take a line of tex! in rhe bufaer srftl& aL the

|ul]-N t23E

l@alton 81v4 tn BL, rd Neminated by a 00 byte, ed rhlch generares Lhe
s@ Ii.e i. the cmpressed fo@t glven ahove, in Lhe lnput buffer (BGF€n).
Iibte that lhe ner ltie is It AYS sho.te. th& th€ orlainal. b noml use.
Hhen enLe.in€ a Line of text jnto a proAr&, the c@pres3ed llne ove.lays the
&put Line, si.ce Lhe rcinter ro the orlatnal rext ls al,aF in frcnE of Lhar
to lhe copressed lexL. L additlon, rhe llne !@ber 1s.ot conslder€d here,
slnce }{- ts FoinLl.a at the .€xt non-bldk ch&acrer aiter rhe l1.e nwber
(1f one has been Eed). couPnss does N01 ae.e.aLe a cmpressed line nwb€r
nor llle 61!le. to the nex! ii.e.

aeable.s aft@ted: r.ll. HL po1nrs lo 6e byte b€lore bhe stdL of rhe bulfe.
@ ex1t, DE p.hts to th€ La! byte plus t@ in the c@pressed ]1ne, &d c
bolds lhe nmber of bytes th rhe cflpressed llne, plus tou to taxe accout
of Lhe spaee needed lor Nhe Ilne nube. dd polnter.

4. FI'ATINC-POINI FEA?UNES

a. nepresenlalroi ol ftoatl.A-polrt .uDbe.e.

A floalinA-p.lnt nmbe. in XBiSIC is stored in four corceuiive byte3. 1tEre
ae four blaes re.e.v€d Hithin Lhe $ratch-pad, usd for floattna- poinE
calculaNlorc, calted the FloaLina-Point &cnlaror (FPA), Md a aurther byre
TF.qP is used by r,he r.p rourin* for srorr.g rdp..ey calculaLions. Apat
fM thee, only the .€alsiers ad

fte h1€h byte of rhe FPr ls the exlDnent, ,hich is a sr€led p6Her of tm.
libLe ttEt Lhe sian bli ls 0 if NE0ATIVE, I it PTXITIVE (to. a reason {hlch
rlll b6@ appmt late.). fte Lder I brtes fom a sl8ned Mtissa, the
top bit of the top byte betna rhe sign (this tje 0 it PostflvE, I if
NECflM! ) . !r @tissa Is a nmbe. beLFeen 0 ad r , ,1th the binary rolnt
coni4 above thF rop bir.

It ve let e - Exlons! byte, rd h = {e express dy f.p

N :  ( 1  +  n ) i  2 l ( e  -  l ) ,
tsith th. added co.votio. thaL ay nube. sith a zerc expcrebt 1s tal€n as 0.
Ijbl F see dny a pdrrrve sun m rh. exponelt. - *0t D3t
.eprc3ent  2 l l -1 -8  ,  ad  0  rs  c led . ty  ru l t - .  in& r l rs  ro 'n - t  \o le  thar
e.30 .ep.esents 2l(-l), or 0.5 up to r (dependins on !!re value or n). The
adv&tage of !si.s lhts conHtion fo. 0 ls rhaL He ce lnitiatise valableE
&d :trays slrpry by rtlljns thd rllb 0's (each ele@.r rs then zerc).

nris is stil1 p.obably as cler a rud(t), s ret'B haE a t4 €xaples, ro
illustrale the systen:



o
2
:-3
3.14r593
0.6931\72
655?h

2t(-r23) < N <

t
0o 00 00

82 (nI)00
82 49 of
@ 31 12
91 00 00

00

r 8

2tc
211

tn(2 )
2116

to r .?0r4r2 r  10t38.
$tcn He ca opefate 1s d.t hln.d ty
2nA,  rh ich  is  2 .938736 r  101( -39)

the TCCUMCY of calcutations ls detendned by the leigth of n, rhich ln thls
cae.epresenls I pdt tn 2 24, or a error of< 5.960161r r 10i(-8), ,hlch ls
betLer tha 7 Bia. fiAs. Ib!eve., to Lry ad acco@t for rcudina errc.s, rc
allor o.e aufd d41t, ad e you dlt note rhai all nubers are p.i.red !o 6
sj€. lias {even this d@s noL ALIAYS accouL for ALI erlus, ad you ,iII
note, lor instacei trrar 314 is djsplayed d 3r,o0or, ad mt 81, a lt
slFuld b€, thls ls minly due to p.ob]s rith converslon flq binrv to
d@iE], as reII as the ac.lracy of the ffihod used fo. catculatlnA pore.s).

b. noadnA-po1rt, tulctlons ad operators.

SIIJ

s6li

2}61
2|,\
2164
2a36

LN

IIII

2t6D
2WE
2D0

'Ihe address6 of the slngledAu@t
cae, lhe aArftnt is taken frm the

!.p fwcLlons e a fol1s, In e&h
FPI @ e.trY, dd lhe resu]L retumed 10

By ,ope.ators're re4 thore in rhlch !e de deali.g HrLh fio r.p qumtlties.
Ir gedal, re do a calculallon 1n the fom a: b o a, Hhere a: contets of
F?A, b: contsrs of lop iou. bytes of stack, ad o is rh€ op€.alls
perfo@d. or lhe s!ek, the lop palr of byies represenL ihe exponenr (hli.h
byt6) &d top byte ot @tlssa. Fo. each operalo., Lhere i. dorh€. eilry
pohb {81ve. a sufflx rlr), in 'hich b is sLored in lhe BCDE r€glsrers. u€re,
B cdtalns the .xponent, C Lh€ hl8h byte of lhe @!1ssa, &d DE the resr ot
the @l1s3a. lle call the set of four .egiste.s used ln lhls ray the noartug
-Poin! Segister (FPn). 'Ihe.esult, of dy of th6e operations is, of course,

2D14

2CCl

sLts1 296D

suBN 2967

ADD 2958 ADD1 2970 SIJB
MJLT 2A9C I&1,T1 2A9E DIV
FglEn 2c[0 Po{Ea] 2clp a!u{
l-OD 2Fl5 I'ODr 2q7 MLro

No!e. PC{EF is actually calculated as. I
cdnv4tlon Lha! x l0 : 1 for r>0 ed 0 t Y
delhed for X<0 o. ro. X.0 ed Y<0.

rruLlo ad DWlo respeciively mtllply dd divide Lhe c@tenLs of the FPA by
lo, IeavinA the result in the FP,{.

ADDN ald SUBII re like ADD1 ad SUBI, ercept that g! polnts t a IEm.y
]@atto ai rtrich b my b. roud. You ca plae a 6srer h

29bB

?962

. u{r (I i r,c(x)), rlth th.
to .  I>o ,  ad  X lY lsb t



t4lorary result, la you elsh.
HllhLn ihe Inle.p.eler, &d here
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IarlsIC slo.es a lalee table of cGtet!
ee .r* ol the @fe 6erul des:

qq|n 2F13 O.2t
NECONE 2EL9 -10 E 2ECD

LDFIR 2C5E

sT!?n 2c-16

tlfa?a 2c73

aPAIIL 2CTA

DSTOH! 2Ct2

ctiKscN 2c1B

oi]cscN 2(2E

FetMs Hlrlr the FPA on rhe srack, ln th. fom lhei aboE.
Des!rcys the DE r€gtuters.

(bples the FPA to the FPn, l€vir8 HL polntlnA to T1)4P.

r.bples the FPR to the FPA, riihout aiaecllia dy regtslefs.

c.p1es the four bytes sLarri.a at (HL) into the FPR AID FPA,
leavila HL poi.ttng to the byte follo{i.s the bl@k of fo!r.

Copies Lhe rou. bybc. startinA ar (HL) i.!o the FPR, Ieavina
HL as above, bul not aff@rj,ns lhe FPA,

Ocples lhe FPA into the fou byt6 sNa.tina at (ltl), I€av1nA
HL as above, DE poi.tlng to TEW, B<00 ad a: extoneni ol FPl,

6ples the FPn i.ro rhe los byte stdrng at (H!), teavina
Hl a .r HLTFPA, tut no orh.r ,-s)irers affRted

coples the fou. byles slartLng at (DE) to thos

Test sigr ol l'PA, .eluolna,t00 1f FPi;O, l;01 1f !?a, ad
a:Fa lf l?r<0. ThiB does not chaiae dy otlre. reaisrers.

ftdses the sier ol th. FPA, Luming 1t fM a @stuve to a
ieaative naber, or vice versa. lbls affets A dd ril.

d. Polyndaial ev.1@t1@.

i!/|J-U use3 rcuirn.s called Pct-Y 6nd PCLfi to ev5luE!. Folyrmlrls ao. th.
trss€.dentaI tunciloos loc, gP, SIN, dd ATN. ,qll oa lhe olhe.s ffe
dertved a.@ Lhese rbls fou.r. BoLh ot rhes€ fi.tions use HL on enL.y ro
poht to a lable of coeffr.ients, ed ihese * then used Lo fom tte
.equied polrnmial. the flrsL byre of the table sive3 rhe n$ber of
coeffl.ienrs, dd each coelliclenr the. rolro6 (hlahest orde. coefficienr
rir.!)r sr.red in fou. byLes as usual. The result 1e, oa couse, .eluned in
the FPi, l&rH, Iet E asslft tha! rhe FPt holds a rMber x,on enrry, 6d Y on
exit toltld tbese burines. ed Ehar rhere re x+1 coefft.tenrs (D-6.

PCLY1 2DE0 fretufrs a evatuatlon of a prlldddal of lhe rom:

Y:  ( I )  +  C l ,  X  +  C2r  x lz  +  C3r  X l3  + . , . . . .  +  Cnr  X l .'l}te table l@ks llke ihis:
n+1 Or  . . . . . . .  c3  (2  c1  ( ,
HL poinh heE oh e.try.

PoLY 2DDl Retms s evatEtion of a polynddal of rhe fom:
y :  ( , r  x  +  c l l  x l3  +  e r  x l '  +  . . . . . . .  +  Lhr  x l (2 ta1) ,
ed the table l@ks the @ a3 above.



@y be aftected by these rcuitnes.

LOCTAI 2EA3 ATNTAB 2EDI EXPTAB 2@ * th€ N3

qNMcK 2541 43 fo. ExPn, bu! only acceols a n@ric erpreBsron,
..tms rlype E M" 1f a s!.I.a exp.esston i5 ibbd.

PARIS 26lC 15 lor 4Pa, but expecLs Lhe exp.esslon !o b. oclosd 1r31d.
p*nLheses O, retuml.A 'Syrtd [r.o.' if not.

PARN 2556 tu for PAFIS, but only l@ks fo. a ]el't b.acket r(t, s lhat
Fre exp.essions can b€ evaluated, perhaps epaaled by c')lfus luse TS11rd to
r.st tor separar!.g cms), ri.ally finishira sllh nPffrl to tesi fo. tb.

aed ,irhin lEAsIc, but thcy rcn't l@k Me lhey do in your stada.d tuth-
@!ics b@kr, b&a6e re we a srlal neLhod loom as CHBYSHEI €c6-
4isation to calculate lhese flD.tlons ro the rsrulred dea.ee .r aecu.acy
a1ld ihe s@ deree of efficlency over rhe app.op.late.@ae or values.

5. EofiE9stot{S rJiD zuNL-TroNS

To a€t a nmb.r or a cmplicated expre$to. co.talntna nbbers, nlcilone and
operators, tnio the f.p aomt dscribed 1n the precedlr8 p4aaiaph5, re us.
a sel of very po@.i\r1 .outl.es !o evaluale ihd. In all of the fouori.€
caes, it- poi.ts Lo the positlo. in Lhe text ,here lhe exp.esslon F to be
foud 4d, uless othenlse srated, all r€gister content3 ey change:

E(PR 255a the se.eral expre$ion evaluatlon murhe, lor carcubri.a
botn n@rlc ll{D sl.ira exp.esslds. the nue.tc .esulr {or sNrina poihier h
rh. c4 ot at.lna exp.e$1ds) 13 st4pty .eluded in the FPA, dd NTYPE
ontatns the tlTe of exp.essid retumed (0 for o@rlc, I ro. si.l,na). the
expre$ion ca be as simple or as cmpticated as dest.d, dd @y eren
cmtain losical or reIaLio.al operaNors.

A:1xlF 2Fl1 le3lq ror " f,p nrer (N8, l(]T e
@nstant), leavi.a HL polnLlna to the flrsr
&anples ol varues accepted by this rcuttne a.e:

I  2 .Jq  -5  .?61.8  ( rchdrd  ro  - r l
-1.23E41 &?FE (beEdecr4l ,alue,

llE esult 1s reluhed ln the FPA.

CEtl{, 5]C Ltke FCHNUT! bu! Lhls Ll@ Lhe n@ber tust b€ & lnteAe. ln
tne rdae 0-65529, ed 'Sntd Fitur, rs.etufred lf rt is nor in tnts .ege.
the luibef is retumed in D€, dd HL aaaln pornts to the , lirst .on{lft.lc
chd&ier. 'lhis rcutine 1s Ehly wed to. aerching llre.Mbe.s in ihe texi
(e.a, aiter @1D or cdsLts stare@nts). lt1ls .@r$e leaves Bc uaffecred.

expression, J6t a n@r1c
non{@flc texl chractef.

. l t J55 )

rn the FPA into a ASCII formt nhb.r,
Alv€n by ltl in the cas of I(T1). the
depends upd the Frrt stal@nt ihat ls
ad rraill.a figures alled 1n the
the scratch-pad leatlon D(FIcs, vhlch
aUored in iLs top half, dd the

TXTI\'III 2FDl
Tl(?1 2F l Cdverls the nmber
stdtina at PRTIXT (o. at th. Fsttld
forut in *1ch the n@b€. Is .eium.d
ln force (i.e, the n6be. or teadl.A
.eber). ftis 13 ELe dictated by
c@ia1ns the nwb€r of leadibA l1aues



n@ber of t.aluns alaures 1n lts bott@ half (c.9, f I[eIIis dtelns 42fi1
* have 4 leadirA figues dd trc declEL places

the nmbe. sLoed & t€tul.ated by a 00 byle, dd the rcutlne retms rlih t&
at iis o.lghal val@.

UI,Gm 248/ As fo. !Xxl€(, but lhlls t1re @!es the expresslon lnto e
MLese, ,  i r cn  Es t  be  h  lhe ,&se -65535 Lo .6<53 ' ,  rP lumina lhc  re 'u )  t  ln
DE, as a "rroed 6-o t alEtiLy. lbte tha!, oue to ih. rana' ,loHed,
<ulvalent positive ed ne€ai1ee vafu6 Ey be used lnterchataeablv, e.g,
-65535 1s eqllvarst to +1.

INTE@ 24F4 tu lor UqINT, but rest.i.cis the range to 0 to {55535.

t255 250D lere, re .et.ict the range to 0 to €55, 4d the result
retwed in a as rcu 4 DE (Eoo, or cou$)

In these tat rhree rcutines' rfty &rc.r ls .erumed lf bbe nube. ls nor
the co.Ft ral€e desc.lbed.

6. NOUIIIES M PNODUCE NIIi€RIC RESIJLTS

It ts ofts necessary, aiter oblalnlla de or mre nwric *p.e$lms and
<rol.a sme @ipuktron, to .etu.n a nw.lc re$1t. Il th€ resuMs e f.p
nube., there is no probl4 - ue just .erum lhe result ln tbe FPA. If He
have d inLese. use the lo11c,r.6 routines ro reLrn the
resu]t in the FPA suitabrv converted. Nrte lhat rhese my be ca]-Ld, ulike
the fucil@ teminatins .ouLhes desc.lbed edrler'

FuDnfiru 1469 oonverts a t{o-byte inreaer l-32168 ra Y161) lnto e f.p
neber. lhe lnteser is slo.ed tn the a ed B reglste.s (hjsh byte ln ,4), 4d
all ot rhe other resi3Le.s &e affecred.

FOWPoS 1381 ^3 fo. rcnriNuM, bur retms the nMbe. uslgred, i.e,
sses the ,@be. to be in the rarise 0-65535. Tn th15 cas, the irteaer
taken fM HL d at.y.

7. TY?E tllEC,(lllc FoL'TrIES

there are three rcutb* prcvtded for cb.cklna the iype oa vslable retmed
by a sub{xpre$&n o. expressr@:

NUI.IJHK 2544 D1elrs lhat the expression lust evalMt.d ts r nEb..-

STnCBK 2547 Enslfts ihat the express1o. Just ev.luated & a strtn8.

fyPl,cl 2549 Orecks tlrat the type ol de exp.esslon @tches &other. th.ls
1s d@e by oakins lhe acc@lalo. represeht ihe type of th9 fltat e*pre$1@
(0 lf nlftrlc, I lr srrlna).

h at1 of rbese cdes, He .eLw a TIIE EXIOR 1a the rora type 6 fMd'
&d the MIIPE contains lhe Lype of lhe eap..$ion 16t evafuated. o)fy the I
realster alld flaas re affeted by ihese rcuttr6.
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8. stnr^c dPFsgsld'Ls

ge alreadY !io, thar He EY u* UPR t

coffstly, ve use the follotlrla rcuti.e:

FlrisTn 409 this does a call !o STIIO1( (io ensre that the expressid iusi
evaluaL€,1 {as a st.inA), ed exlts rith t{L pointbg to lhe re.grh b}te ol Lhe
strra exp.essid. l! al$ cb&ks !o see rhether the st.1n8 {as a 't@poraryr
sub{xpression. ftrina sub€xpresstons 4 slored at STRI,ST:n the $ratch-
pad, ed srve to stack the polnlers !o srrhas uhlch 4e created rithin e
expre$ion dd lhen fo.aoita aboul 'ho the expression has been ctrpletely
evalualed. le use CfiaF !o store the cure.t rienpo.ry stn4 i (for emplei
thc result ol concataarinA seveEl strinas, rhlch, atil 4s18red !o a
vriable, rculd hale .ornere to keep tt3 polnter).

negisters affeted: apa.t td fl!, Lhe.ontents oa atl of the regl3ieF @
rcdifled. but rhe1. values a.e rot li@.tdt.

2338 Ia you uMr No use L€x, yd shoutd in fact use this rcutine,
rhich calls Forsli, dd !he. .etums lhe te.ath of the siriig in a. Hl- sull
points to the ldreth byle- TrPE 15 set to 0, Lo ihdl.ale a nrcric .esull,

tutuft the polrt€r to a stf1.8
!T,t. In order to pMess the strira

use this rcurine rhere you raL to u$ AS{:. Tnls
addr6s oi rhe sNdt of Lhe strlng ir DE, ed lhe
leci po nlrrg Lo Ihc Li5T byte of Lhe sL-rna

carb LEN1, rerms lhe
fi.st chseter in a. HL ls
Po1.t4, noi the firsl, as

sTRsPc 216 (}ea!* space for a ner stri!8 Htthin lhe stri.g sp&e, lhe
requlred space betng Alven by A. ldl other .eaiste.s are affected. If LheE
is insufrucient st.1.g spacei a 'house-ckerrlc' operatro. is i.1l1ated!
,hich @ve3 all st.hgs ro rhlch tbe.e 13.o ronAer a pointe. (i.e, the
s!.lrA vdlable Hhtch Ms polnLinA ro rt has noH b€en assigned ro aorhe.
st.lna). DE ls leat po1.r1na lo the t1.st byte of rhis lree spa.e, dd sTfilot
ls lo{e.ed by lhe apprcp.ute est.

TSNSTR 2l?3 Ai fo. S?fiSlC, but Lh@ assrgns thft slrlJA spac€ to the
,!4porry Srrj,r8 accmlator' (U14fr), ,.itinA the reigth ro Ofin, &d the
stdt eidress to (}{AR+2. this is Lhus the .outine to use 1f lt ls desifed lo
create a strI.g ln a us..-defMed fwctlo., srce it is.oH a easy @l!e. to
copy you sLrira rto thrs spa.€, &d lhen use slRaND (se b€lor). fe8lsLe.s
affected: nll, bur HL ft.tshes loinLi.a ro CHAF, DE stlll pohrs to ihe sLar
ol ihe crealed sp&e, ad a contajns its lensth.

S fRd, rD.  ro  S . ' "  L  F  | .F r  i s  oJrFs  o f  r - -  FPA ro  tne  nex i  pos lc rd  ln
the sub<xpression lisr, ad rha rcv8 the rdporary strlna pointe. ftq
GUR !.ro ihat posirion, thus freeina UlaR fdr eorher strlna, f necess4y.
Thir pturid* the corret xay lo e.d a use.-defr.d srrrna lmcrlon. If rhe
sub-exp.esslo llst at sTRLsl ls fuII, a s.In @4FLEX EffmR ls reLu.ned. This
15 a rae @csrece, since tbe only ryp"s df st.ria mlpuratio. that occlr
do not rcqure stackina (e.9, you DNil need to do ihlsl

a$, "HErrc',*{ a$+(B$}e} ) )

It 1s altded, hdde, $ E eust alfd fo. ,1dtob, dthln tle p.oslM&e



1}lls rcurine also sets NTIPE Lo 1, indicatina a stri.A result. Fegiste.s
atteted: Al]� 1nis tuutihe should hever be caLled as a $b-rcuNine, since ti
erErs ro tln'r the ret.t pojnre. o. stack, ad thls vill be foud in HL a!
the dd ol the rcuLlne. so, lexi polnte. i5 1@dlately
avallabte on stack, ed then JUrjP !o this rcutine' {hen )tu Be lir

DYNIfiC AU-o(;ATION OF STIIIIS SIACE

a s!.lr€ my have dy te.ath arm 0 to 255 chdacter!, or O to 255 bltes,
rhereas a n@rlc vrDbLe occupies jusL 4 bytes, a llxed lenAih. h order !o
Ml<e sto.aAe atl@atton mre efficle.t, ue therefore use a sep4ate rsirlr'a
sEce' ma in addllron to the 'va.lab1e soacer. the vdiable soace conlalns
pointers to the vrio6 st.inas used, ,hile the siri.a space contalns LIE
aciual sr.inss the.selves. rib needed riLhln the strlnS sp&e
to lelt us ,here one st.1na €nds od the nert
pointe.s conLan bolh rhe slrt add.ess dd the le.slh of the str1ns (this
needs only 3 byles, tlt fe acglalty us€ 4 b order thal sL.lna Foht..s
@cupy lhe sm spa.e as nftric vdlabr$).

llhen re Dll{enslon a stdnA d.ay, re use up vdiable space 1n setiing up the
poinre.s, but ue do OT al thab staae use up sy st.ing space' since no
rlrrnes have a.rualry

IO. IIITEfr]'IAI SllnAGE OF VAFIABLES A}ID IiRAYS

the bottd Lhree bits of byte four are resemed fo. lhe TY,E ol lhe vdlablc,
blt 0 bel.A set for strir,a vdiables, bir 1 set to. liteAer vdrables (boLh
b1t3 rcse! thw fep.6ent ordinar'l' nwrics!), dd bll 2 is ser lf the
'vaiable' is actuaLly a usern€lhed amction (of lhe DEI FN va.iety!) -

a. sto.age of vdiables.

leb us ftrst lek at the storage of vrlabl.s, both 3i.1rA ed n@rlc. E*h
strlns ad nuber, as it is defined in the pb8r4, ls se4hed for lD thc
IisL rrm (t(TrcP) b (vARrcP), If it ls not foud, the llst is extended by
increasinA VARPTI by ei€hi bytes (ed @vlnA the a.rays up e{h! byles, It
.ecessy), dd rhen iiseril.a rhe foudtna t.fomtlon:

firsi lour bytes: Ite flrsl alve chracte.s ol the vdiable nm, in reveBe
orde.. h orde. ue be five bils to rep.esnt th€ fl.st
chdacter (in ihe ranae lo0 to &lA cor.espondina to a - z), 4d six bit3 lor
subse,tu€nt cheacters (the rar8e bei.g lol ro &0A od &12 ro &2B co.respond-
ing lo 0 - 9 ad a - z. l\bte tha! r00 represenls no chracNer, fo. velable
ies of ]ess thM file chd@te.sl.

fte tirs! choacre. rhus @euples rbe top flve bits of byte four, uhil. tlD
other cha.acter3, il Bed, re ptaced ln the fircL bh.ee b'ies.

o 0 @ 0 0 0 0
13 00 00 0o
13 0O 00 01

16 69 E2 3A



or sL.lnA, stored in the 3@
byte is exponent, lorer lhree

pair sive Lhe ste! ol rhe
bott@ blte actually aives the

lhre a.e sm c@plete eYmpLes:

a:3 slo.es as: 00 00 0o 00 00 00 4o 82
XE$:rhello' I ats 04 0O B9 05 00 FB 8B, r'heE re .re a$uina that the
sl.ins "lFllo! is sto.ed at &8BFB.

7 4

n@inina rou. byles: 'lhese conLain the nEb€r
'lder as Lhey rcu1d be $ lhe FPA, 1,e, 1L!ah

In Lh€ c6e ol st.l.as, Lbe hlgh
Birl.a Ln the slrjrg space dea, rl.lile the
ledalh of rhe srrus.

b. StoraAe or defined i\Dcb1ons.

fte.e i3 a special type of rvdlabler, arlhor€! 1t Ey rct e4 as 3@h, and
rhat is the DEF Fx Aeclion. Here, lhe 1\Dchio. is deflned llthin the
vdiabte space just as a n@.tc va.iabie, e-ept thai bit 2 of the fourlh
byle is st (to dlsbL.arltsh lt lrcn a nwric o. 3rring vauble), Md the
other four byles .oita1. tvo @1hie.s. the t1.sl pointer aives the add.ess
{ilhin Lhe prcg!4 al {h1ch rhe exp.e$id d the .ranr-hed slde ol rhe DEF
srarmnr @y be fosd, ,h1le the seo.d gives the address ,iihin the
valabLe space at which lhe arawnt va.lab1e of the DEF sta!e@n! @y be
fosd. &eDIe: $ppose Ne have a DEF stale@nr as rhe a1.st llne ot a
prcara, that the Lext starLs aL &ir20l, ad the vdlable space ai 34300.

l0 D6F FN [ISN(X):(EXP(X)-EIP(-X))/2 thrs
this is ar lhe address stored

l3DO: 1F 09 00 30
is RUN, the va.iable space should I6k like th13:
r0 42 0C ]]3 00 00 00 E8 s s a xx

thls is the addre$ ot lhe CONtENTS ot lhe arSlllHi.
,4!d he.e is the add.ess of ihe exp.ession shM abore (as tr

lbte rhai, if the dgue.t vdiable nee already elists (X in this case),
thaL va.iable r1ll be 8ed (* do not c.eale a nd obel), but its value is
slacked aray betore the tuc!1on ls evatualed.

c, storcae ol drays.

lr 4.ay ls Just 4 ord..ed 3et or va.lables, so, as @ rculd expec!, each
rray el@nt i3 slored in Lhe sm Ey as a nw.lc or strl.g vdtable, 1!
tou bytes. HoHever, ere extra overhead is needeC to define ihe type dd
enent  o f  he  d . ,ay ,  ad  lh ro  rq  do . -  as  ao l lous ,

q/tes live &d 31a: Cive d oflset to the st4t of tne n4t
Byte sevs: cives the nmtEr of dlienslons i. th6 8nay.

Byres eiBht ro 2ri+7: Palrc Bivins Lhe 5ie of €ach d1@s1on
to calculate lhe .equi.ed ofr*t lo oblain a pdticuld dfty

1be remirl.g b),tes: 6nLai. rhe el*nts of lhe eray.

As thts is rathe. cdplicated, let us have a edple, ol thc :say cEted
by lE@ of the tolt@ina DIri sLat@ni:

10  DD'  X t (22 ,5 ,4  )



1 a

thls !3 a tbee-{1Ens16al d.ay, cobtalrlna a total ol 231615:690 et@ts
(@be., {e cout fM ze.o 1n lB,cslcl ). I! shou]d I@k like this.

2a 00 00 BB CF 0x 03 05 00 06 m 17 00 u *  . . . .e tc .
He.e de lhe lhree di@nslod pa1r3.

Se nMber of dirensions.
,And rhls is the olfst to the ner:i fiay (or to ihe 6d

of the lisL lf the.e de no @re drays).

Ue calculaLe the olfsei as: <lib- of elmnts>r! + 2rN + 1, {h.re the lib ol
el@nts is fo@d by ruIrlplyinA toAether all of the dlEml@ pair3. ribte
ihal rhe dirension lhe opposite o.de. to rhar ln {hich
they rere alve. 1n the DLr4 stat*nt, ed that the a.tuar
one greater the those Aiven. libte a.lso that, ln !h€ cae rhe.e E a.e noi
usliS a D11,4 sLat@n!, lhe dlEnslon palrs e 4ch Mde equal to 0008 (10
+1). &d lhe lmber of dirensions rcded out froD th€ nuber of expressi@s
alaen in the sub*.lpis.

FYhaUy, Hhen a d.ay 13 ser up ih the above xlaer, the space set aside fo.
the eloe.|s 1s filied {ith 00s Hbich mss that each el@nl Is, effec-

L- tivery, st to zero (or mde to point to a n!11 sl.ina,
sLrlis). Nole thar @ d.ay is 3ei up, la tt d@5 no! exts!, rhlchcve. slde
of & a$19@nl lt appeas on, ullke vdlabld (see a. above),

I ]. SOLJ'IINE IlN ACCLSSIM VARIABLES DINEL-TIY

It 1s ofren neceslary Lo access a nwric o. strlrA vdlable directly, Ethe
ths altd ey rW€ ol expression ed, indeed, to ret@ a S$TA)( eniofr 1f e
exB€ssion !s atlenpted i.stead oa jusi a variable n4.

Ceneral rouLin€ fo. accessin8 va.iabres, depe.dl.s on

a. :jlrple vdlable or a.ray el@ni expecLed. vTY?80 on otry.
DE pohts io the coLents oi lhe vriable on retlm,

&rtlre e.ay exlecLed. VTY?*I on e.try.'Ihis 1s the ca* l. hhlch se ref€. to the r.ay as
qlthour ey p*e.theses. 0. .eru.n, Bc points t the
c@talnfa uhe no, ot di@nsions ad DE conLairs the
to the .ex! d.ay,

o. sirple valabLe olilY expdied. VTYPDI on st.y. obheNise as a.
,4n ffiple of thls case is ii Lhe FOF sLaLe.enL. Hhee ue
have a SYNT1X E8FOR if the conrbl va_rable rs siven as a
array el4nt. the rourine itsela d@s .oL acLuarly relum
the ere. 1n this case -- 1r s$ply )eaves fi-L poinllrg

h aU of these cases, HL stdts pointina to the flrsl cbdacter of the vs-
lable/smy nffi, 4d finlsh€ pointi.a to the f1.3t chdacter aFl1jf, the end
ol ihe n4- lf rhis .outi.e 1s called ultb VTFE mn-krc, you should Mke
lt 610 aAah smLjft beao.e relumt.A ftq rhe rut1ne ln rhich you etl



APPEIDU D -- ETMPLES OF E(TNT (!|i4ANDS/FIJNCIIOIIS

10 help iLlustrale the mthod fof co@d/fuction ertenslon a1@ l, oEptlr
vI1I, Iet N riy a aeH e$ples. IL b asswd Lhat {e se @Ntrcths a
peltdenl set of addltl@s to )Gns1c, lhe ,Aurlrary F€se.ved Hord Table
star.rila aN l€atio &4200, the au{illary address thble at &4240 ed the
aciual @tines sta.ttng frm tdation &4260. ljledly' these addresss are
aiven puely for the sake of exaple, ad the user My c/e lo @ different

8efore enre.ing the mntto. Lo add Lhese ertras, mv€ HTD(T up firct to
&4400. by dota a PTa 0,&!!o0, to re$.ve space lor all of the 'eltrst

llolE

)BAsIc does not have a G..t!d Et to hc tlE cu.er to the toD lefi-hsd
come. of the sree., altlbuSh it d@s h
(Cr,S). xB.slc ca be Ede to pe.fom a <HnrD by Ess of a PnINT CHR$(1)| ,
htrere lhe s41<oLo! @uld be very irpo.ler here' since a <CRLD suld
otheRise be output a3 ,e11.

SoHever, tt ls mly neessly to mite a slErl .outlre ro ourpur the <HcILrE>
@de, ad tls io defl.e a .4 .ese.@d rc.d HotlE No execuLe it' ed ue my
th€n use lhts cmd r{rd the rculine used is as fouous:

4260: 3E 01 lcfiE: LD
{263r c3 EZ 34 JF

ltE res.rved rc.d lable

I ] O M E

Potnt to uo|1E rcutlne.

<llctD oom ACCUMJLAIDR
OL"TPL'I IT
5 BIII-S TSTAI

NE-IAIEVE T*f POIN'IER

Fmol f.P e(Pi $ FPA
ctl PIl180 Dtm fPi

PR ls Lhe rcuttne inlema] !o XBASIC Nhat ourputs a slnale crEetcr AtE tn
ihe x.clnlator Lo Lhe curent ouipuN device. It 13 @e of a set of N€a\tl
eeneral-pu.pce rcutines thaE the use. nay Hish to ut1L13e for h1s/her M
additlds. Ire lisL of thes€ rculines ed LheL. addrcses are aiven at

nlD is a degree to .adld conversion fscilo.. Ir takes a floati.A- polnt
exp.essio in dearees ed converls 1r io .adias by mliiplytna i! by PI/lEo.

23
cD 41 25
01 0E ?t

PoP Hl i
Irilc ltl-
crll dxl.rc(
LD BC,?!Oal{ i



11 35 fn
E5
c D 9 E 2 A
ca 91 11

1 1

T,D DEI EA3'H
lljsll ltl
CAIL I4JL?1
JP FNEND

SAVE '1BT POIIiIIEI AGAIN
DO MULTIPLICATION
TF5T FOX I)I AND REIIJiII

fbxt, the reewed rcr! table:

1.)05: De at rq 28 n a D (

FlnaLly, th€ addfes. table ls ext6ded:

4242, 65 42 Point to MD rcuib..

Or resterihA B,ISIC in tbe wual way, iry the foudtia:

PfrDrl SXr( FrD( 30 ) )
.5 lhe 31ne of 30 dearee.

3. E(?nA TIII{SCSIDENTA! zuNC-troNS

Bt usi.a Dtbffitical iddrlttes, * cd eal1y ot't€tn . bogt or enra
nectlons, rith .o Areat use of @ry. lhe adv&ta8e o! havlt)a tha don. tt
thls Hay 1s LhaL He ca save tjft Hhl.h buld orhenise be vastal ln $sinA
reat, €.s, it is ruch b€tter to do TAN(X) tha t do slN(x)/c0s(l).

fte follo{lJra ldentlties a oployed:

,sN(x) .ATN(x/saN(1-xrx))  dcsin(x)
A6(x) -(PIl2)-asN(x) dccos(t)
f iCS(x)-(ExP(x)+EIP(-x)) /2 cosh(x)
&sN(x): (sP(x)-0e(-x)) /2 s lnh(x)
mN(x)=1-2l(1+Exr(xr2)))  teh(x)

A,lihown mtl(X) cNld be done as HSN(X)/HCS(X), c n4d d1y do l call of EfP
by the Eihod adopred, .athe. Lha Lhe four.eeded oLhefrtue. So@ @E

! $etut rotind ae included b€.e, dd 4 exptat.ed as folloas:

447: UD l! rr2 ASN: CAIL TFN ; nsl{(X)
\Aat CD 51 2C rslll i CAIL STKFPA ; ST,{( X

CD 5E 2C CAII- LDFPN
cD 9E 2A CttL Mlltt ; /,i?
21 CD 2E LD HL,ONE
t$67 29 CIlt SLIIN i 1-Xl2
@q 2C caLL slF ; sOR(1-lC?)
Cl Dl PoP BC,D' ; UNSTACX X
3a 81 10 !D a, (FPA+3) ; SPECrrr U,qSE F!! rSN(1):Ptl2
Erl 0i
.8 OC Jn Z, ACS2
CD f0 2A Cll-L DM ; X/SOR(1-XA2)
c3 54 2D Jp rTr'r ; ATN(X/San(1-Xi2))

rr29l: cD EB 42 lCS: CAt! m{
() 7A 42 461: CILL ASNI
21 0B 2F ACS2: LD H!,HILF?I



q 67 4 JP slBll i PIl2 -rsN(x)

4216: CD 6 42 ffiN: Crl-L ml
cD DC 42 lisNl: CAL! fl51€
cD 6D 29 Crll- sUBr i sP(x)-o(P(-X)

42$: 21 81 l0 }ln!Ve: LD fil-, FPA+3 i DTVDLBY-2 BY Jlrl 
7E LD a,(Hr) i DECFET€NTINC E(POllEIl
a 7 o n A
(, REI Z i NoT IF l?A-o
35 D€c (tt)
L!

q2vl: cD S 42 ICS: caLL TFN
lD DC 42 lUSl: CALL HSle
cD 70 29 CAlr ADD] ; D@(X)+qP(-X)
18 ED JN fiAlVE

42e: CD E8 {2 Htt: Cl!! lFX
cD FC 42 mN1: CA]-L mUBLE i X4

\- CD l4 2D CAIL D(P ; gP(Xr2)
21 CD 2E LD HITONE
6 PUSH H!
CD 62 29 Crll ADDN i l+g(P(Xr2)
cD Frl 42 CILL iECIP ; 1/(1+D(P(XI2))
CD FC 42 CALL DOUBLE i 2/(r+EP(Xr2))
E1 POP HL
ca 67 4 J! SIJBN ; 1-2l(1+Ef(xr2))

' 42DCr @ 14 2D fis|e: CAIL ryP ; @t d?(X) AXD DG(-X)
CD '1 2C CAIL STKFPA
CD Pl 42 CAIL F CIP ; DO Oe(-X) AS 1/EXP(X)
Cl D1 POP BC, DE

42d: E] lFN: POP H! i NOUTINE lD EVIIUAI! lI]E
E3 E( (SP),HL i flPAFssIoN BElrEFrll TtE
23 INC HL ; BRA(XETS, Fpn USEF-DEFINED
cD 41 5 C{LL E1N'}1{X ; F!NC'TroNS,
11 91 11 LD DE, FNEIID ; HIIL SVENTUALLY fr€TlJlN TO
E3 !t( lll, (SP) ; FIEND
D6 PUSfi DE
D JP (t0-) ; JUvP lO F.FIURI IDDRESS

q2F4: 01 0O 81 RECIP: LD BC,810O ; CAICULATE nECIPROCI!
51  LD D,C
59 LD E,C
-t m 2i JP Drvr

{2Fc: 21 81 10 DO!ts|,E: LD r0-,FPA+3 ; DOUBLE FPA BY !{ClElOilTl{0
7E LD A,(HL) ; IIPoNOIT
B T O N A
tA tu ; Not IF PPrLol
34 IXC 0l!)
(' Rlg
1E 06 LD E,06
ca cF 15 JP EnioR ; OrcnFLoU IF OCPoIEI|FFF

4309: ; SIZE l{6 BYIaS

L9



It is ofts usetul to be able to obialn Lhe l€atlon in 0rmryhere the
@nients oa a va.lable Ey be toud. A vaiable nee or trray etmn! MJST be
speifled as the ealftn!, dd lhe ilmry l€aiion of rhe star! or the
conters ol Lhe vdiable 1s retuhed as a resul|. In the case of a s!.ing

\_, vTtable, the address of Lhe start ol the aclu] sr.lna is .ermed.

4309: E1 lrc: PoP HL
23 INC HL-D 

7D ZI CAI-L F\DVAI
TF PUSH HL
3A 66 10 LD A, (NTYPE)
1r/ on
B E\ DE, HL
28 0A JR Z, Ldit
2: INc flL i IF Sli$lC, CE! AC,tlJr! SInIrc
23 INC flL ; ADDFESS, NOT JUST POIN'IEfi
?E LD A, (H!)
23 rNC irr
66 LD ll,(Hr-)
6f  LD L,A
AI I(oR
? 66 t0 LD orm8),A
cD El 13 t C1: CALL tDft.eqs

\_ C3 91 11 JP FllExD

N€xi, che flncti@ @5:

11209. Cr 53 4E 28 c1 rr3 53 28 AsN( acs(
4211: c8 53 4E 28 d 43 53 28 llsl!( tiris(
4219: d 54 4E 28 mN(

Ard, finally, the addre$es:

\24\. 17 a2 9A \2 M \2 q \2 e \2
42rtE:

421D: cc 4F 43 28 LoC(
4221.

4248t 09 43
44 l

11t13 f1llctld r.tllrrll a .trlqa coftlpcdirla to tlE ElglDt (ftich ls .L$ !
atflnS), rlth a1t 1de.<ase letterE co.verted to uDp€.{as:



30

\3?61 ucsl:

UCI:

INC

DOC
DEC
DEC
LD
PIJSH

LD
LD

LD
INC
INC
D'lg

u(si(

HL
fiL

t1L
HL
HL
r, (uL)

u{nTsT
(DE) ,  A

XL
uc1
STfiEND

28
?B

CD
EI
r17
7E
CD
t2
1 3

€

5 ^ 6
92 11

\D 23

73 21

CE CIASIT{G AMCKET
AIID PUSII TgT POIMEA

!IA$ NE1,I STRIAC

D O ' l

n

OONVEn! Io,IEF-CNSE LEIIEN
AID PIICE IN NE STRINC

Iwbe add.d .t leatld &4200, ihls
cmds &d fucrlds haE b€en enlered.
E80 at the end of lhe lulllaa neseNed

434!:

4221: 6 43 53 2\ I
42?5, Aa

425Or 26 43

lne n@ber of re$rv.d sris stbrld
belh8 9, lf all or these extra
Afso, do noi lorAet Lo put Lhe code

Fftarty, the pojnters to the auxillary labl.s should be charsed to poirt to
ihe ner tables, by tud1fy1.a rhe DEFALLT xlxili4y pohrerc:

3188. 00 42
3A92. 4a \2

lbte rhat lhis catmt b. doo. by bq 6f th6 PIi c@&d in Ersfo, dlra to
tbe lacL rhaL rhe nelt ,6Id s!dr' bdd resrofe th. o1d vafues.

r€ nopE lhdr Lds qe! or edpres Hr-r glve the 6* My bF lcsl
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eP&IDIX a - Tltllstalon fDR Nrs)c|4 Fcx ,ND Tl?E grslc Pf@Rtls

)GTSIC witl not tu plo8.ffi Hrliten io. FOi BASIC o. tape BASIC d th.y
ei$d, fo. &o reasds; lhe.esened Fo.d ,!okens' are dlfferen|, 6id tlE
tape l@d1na fomt is dlfferent.

r srr proara ls thereforo prcvlded, slde of the xBxstc
caesetie, called NLOID.XBS. Tnts is a BISIC pro8la, uhich loads the actual
trdslator rcutine (1! a llle called NLoAT.OBJ, ehlch folloHs Nl,oar.xBs on
lhe tape). ,{3 leU a3 loadt.a Lhe tr&stator .ourlne, NlrAD.xBs aI$ eis up
the uer c(){l|@d ad addre$ polnters fo. lhe ('NLraD.) thaL ls

You shodd therfore L@d XAISIC ad execuie it at 1000 ln ihe @uI my.
Tns type IOAD ,'xl,0At.1BS',, p.ess <EIIEID ad press 'PL.{Y' @ rhe ca$rt€
.eo.de. t load the NIDAD pro8re. llhen thls ha loaded type frljN, ad tum
rhe cas3etle to ,PLAli aaaln to Ioad the f11e NlraD.cBJ. [h€n rhis ha Ioaded
(0k ,1lI be displayed) you c& led a RCl\l BISIC proard by 31rp1y typhg
NLOrt dd thm p..ss1.a <EIITED. lbx pr*s 'PtrrYr on rh€ cassrie .€o.ner.
Ine prcAre noe hCll be dj,splayed, ln a strlld fotui to rhe .omt nol
B&SIC dlsp]ay, ad the proa.fl rltt Lhen be loaded 1n rhe sm vay as fo.
x!.qSIC prcg.@ (a Bad Eia E.o. occurs, lf a bad bl@k ls read). A short
pause HllI the. occur, Lhtle the p.ogre ls being 't.eslaLed,. O. the
copletton of the greslatlon, the ro{t pMpr Hill reapped, &d lhe p.osr"4
my noc be nLtN, LISTed or bdlfled as a no@I XAASIC prcare.

Note rhe forbrl.a ,lncdparlbtlrLre, hrlch 4 de6ft {tth by rhe Lrs.-

a. scSEEri x,Y <t]It@ds aE conve.ted b PnINTd x,y. NAso BAsIc rrars
rop I1n€ oa the s.een as une 16, de.ea3 xtal Brslc Fcats lt s line
but, happily, Lhls HtlI ease no p.obls, since XIASIC 'Fap arcud,
boLh directlons, ad e rc turther .bliflcarlon rJ neEoEo.

b. llE IINFS cMd, !l foud, Hill be onverted to a
colMd 13 nol prcvlded (or needed) 1n X&{gC.

c. sET(X,Y) dd RE'5ET(X,Y) de t.aslated to SOI X,Y ad nESEt X.y
respectLvely slnce Lhe brack€ts @u1d caus a Slntd Errc. 1n )GASIC, the
L.ellato. allds fo. dpr€3lons .o.talnins b.ackets lLthu rhese tro
c()I@ds, $ that SEI(X(I),Y(I)) rcurd be@ sE"r x(I),Y(I) , fo. exeple.

xnoiher incoiparlbiuty here 1r thar, ln m}l B6Ic, sE-l ad FESET use
c@rdlnares 1n the rar8es 1-96 ed 1-48, lhe.eas x!,lslc uses 0-95 dd 0-rr7.
d8eve., XBiSIC aAaln aUds th.* io '{rap arcudt e tha! the mly eftect
,lU usully be !o shlft the Araphic dlsplay one poElild ro the rlAhr.

o .  USF Xr  !s  L rer ta_4 ro  A l t r ' ,  horevcr ,  Lh) "  Ey  sLr l l
Gchine<ode rcuti.es used lo@rly {iLh USR My call tntehal BISIC
sub-rcurinesr lhich rlll no 1onge. b€ avattabte in ttbse l@ailds bdet
ETSIC. Tnese rcuttn6 should lhe.efo.e b€ nbdifted ro ru uder XIASIC.

0f cous, lhe aer elrt no! prcbably rar to Lake adve|3Ae of 3@ of rhe
extra teatures of )EAsIc, to 1oprcve rhe efflcte.cy of the p|oa!@, bu!

rEve previdsry been crated sder RO1 BTSIC.

t


