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TM Q_LSber~~tor eottware MC! doeu.MnlatJon are oopyriChted with all 
rtch\a ,...,ne~. No part of the eoltftre or ~t.eUon .. y be ooplild, 
nproductd or atorcd on 1ny •-*t.ronSo IHid.lu• wlthoul the prior wrttt.n 
oonMnl ol Liber.tkwl Soft .. re. except u daera.d tn th:la ..,.,.1. 

Wl\llal all -·cue haa been laken lo enoure lhll Q_Libortlor -
not oonlAiin errore and that the &xuatentaUon lt accurate. In no 
ctrcu•tt.nQM will Lbtr-eUcm Software be U.ab&e fior eny dtNOt. tnd.l~t or 
~equ.Mtlal dau.p or Jose arlainl ou.t of the uM or NbUtty to UM the 
eoCtwaN or ltt doeu~~~«ttaHon. 

Llberttlon SoCht tre h .. a poUcy of OOI'\Itant development and h•pi'Ofllment ot 
tta produott. t.lpcs.tea to thla muu.-1 wtll be avaU&ble for later releaHa. 

IMPOKTAHT NOl1l 

Copyrlgl\t (c) UN, IHO 
Ltben.Uon Sottwe~ 
43 CUflon Rood 
KJngtton upon 'l"hhrft!Ot 
Surrey 
KTUPl 

In ctwpttt'tl 1 to 14 of lh1l ~ reJerww:ot lt fMde to Reao. .. J.t of the 
oo-pUtr. All thot tn!o,...llO" la alao valid tor ReleaM J.,J except where lbe 
text I• IJIIarbd with a vet't.lollline In the richt ~ Thle tndtcatee th.lt 1.3 
oont.IN enNnoe.•enta: to the q_ LSberetor apecllioaUon. n.... are expla:lned 
tn deleU tn chl-pler 15. Please note that the tndu currently exetudee 
reference• to lh.le chapter. 





Thank you for buyi ng Q Liberator. Please co~plete 
t he follovin9 ce9iatrBiion form and return it to : 

Libera ti on Software 
43 Cli fton Road 
King~topn upon ~ha~ee 
Surrey KT2 6PJ 

Na~e -------------------------------------------

jreaa ----------------------------------------

Please des cribe your hardwar·e (disks, llii!\Ory etc) 

Where d i d you hear of O_ Liberator 1 

Do you read OL WORLD regularly ? 

Are you a OUANTA mea ber ? 

Wh ich o ther O_L compilers do you uae ? 

w do you think O_Li berator compares 1 

Which features do you li ke and why 7 

Which don ' t you li ke ? 

How useful d i d you find the manua l ? 

Do you use OLOAD and QR~F ? 

Q_Liberator Relea se -------

Q_ L ROM Version 

Please uae the apace over l eaf to write any other co~oente on 0 Liberator. 
We arc particu larly interested i n features would you like to aGe in 
future veraiona. 
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(]t,PTEK l IHTROilUCTION 

Why a S'l.l)(trUASIC COif1'ffer. System r4q'l.dr'8menU. Package Cor'lltnU. 
Moktng cq>lu .. llow to use this mar'iu.al. Commercial ue-e. Re(e,...,.c.t. 

CIIAP'r£R% Gb'T'nNG STARTED 

Complllnn a pNgram. The Q Liberator ac,...ett. Ruvting a co,.,iled 
proyro"'· ''Uro<luctfon to (JX. S~a.rat hg pPiale J and 2. 

OlAPTP.K 3 PUNUAM &NTALS 

The ~upc,·8ASIC (nterp,..ter. Th.e Q l..(herotor eo~Uer. MulHtotldng. 
Job Conti"'l. A muiUio•king e.rampte7 Adapting progr-omt to muUiraak. 
Keyboard hcruUing. Screen hcrl dlttg. Ptre hcltdlhg. 

OlAPTER 4 USING Q_ LIRBRATOR 

Phcta:e J - producing a workflle. Calling pha1e 2. Phoa:e 2 - producing on 
Oh/e<:l rue. 8udget QUB phote 2. n.. Reteolt' 3 m...-; l.)i8181'1t. Co"'PUhg 
a progrorn. Compiler oplian.t. Compfter direcUwa. 

OIAP'rER S COMPILER IIP.SSAGBS 

Aleuagu during phue J. Mea10gu from phote 2. Wamfngt and Errora. 

OIAPTER 6 IUJN11ME EIIRORS 

Th• errur w&.dOw. lnUfaUsaUon err-ora. QOOS error .. QLIB error•· 

OlAPTBR 7 MEMORY MANAGEMENT 

ObJect progrom 811'\lcture. Ocua areo. R~.r~tlme •toti•Uc•. QLIB_PATCH. 

(]IAP'rER 8 INTERPRETER I Q_ LIBBRATOR COMPARISON 

COmpot ihUity.. Program structure. DePinct .... END DEPine FOH-.KND FOR 
RtPeqt .... t:NU HIWeul !iKIAtct OH ... &HO SEL.ect lP ... THBH ... 8NO lP. The 
drt~uded GO TO. l'roogrom size. Unsupported keyword.. Data t)9ct. 
Aooring poin t nu.mber.J. Integers. String•. Arroys. Cha1n.elt. lniUol 
wlndOwt. 

OIAI'rr.R 9 USING ASS!lloiOL8R l!XTilNSIONS 

l .. oo.di'lq ouemOfe,. exte.,uloos. R&SPH. WrfUng autmbfer exten1f'ons. 
L~ktng dwitlg compflotfon. An example. 
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OW'TBR 11 IN1'1!R·~OO COIOI~IC\TIOH 

h ,.lng ~o,....tlon to Job•· llte procedolu'-. (JX. Pa.u tng o COfMMII'td 
tl,.tng. Pui tng c:~Wwtete lo joba. Worldng with ptpea. QJUIIP T~.ttr. 
&Jauoplo of (Ill or p..._. $cUing prlorily with QIC. 

OW'I'IIR 11 ERROR TICAPPING 

Crf1Ung tN'Or a·,..pfng faciUUea.. Q Llberoro,. Ct'lr'Or r,..p~g. T't.lmfng 
.., oM"Or lniiPPing. Q 1111R ond Q_iRM. 7\;mll1g off .-ror rroppll1g. 
CouUon. -

OIAPTBR 11 ~00 OONTIIOL 

titlfng jotJt. Rtmwl.ng o Job. Cht.wlgtng the prlorlry of a Job. Curl"f''\t fob 
number. Cu,.tor control. 

OiAPTIII U SOLVING PROOLBMS 

PJ"''bltml wftl\ mlcrocfrlveJ.. p,..of)ftmt wUh COfiftPUCd proQf'Mt• 

OW'TIIR 14 IU!L&\511 S IDCTI!IfSIOHS 

11\ltge,. POR wrt.blt .. all' IHnCBR. hlttgrollewt wtlh Qt.OAO. bltmo.l 
p~cn.r.t.. l:l'ltma.ll u r..a (da'lt procedwrtt. &zttmaf• • • owMo)4. 
OVCRLAY .,d UHLOAO. C-llod --lino llbrorlo .. CICT PROC .,d 
IXT FH. VoJ"fobftl Md Rttmol proc.dtret . GLOBAL. 1 .. 1t...,toUon 
note"i. ,... rv.ttlg proeedurrea. UN with QRAM on.d QnR. 

OIAJ'TBR IS llBLI!ASE :I.S IHWICBME!n'S 

Hotu (M" Mfntrw uu,... S'&lptrBASJC c:IIIM.QIIa. WH~H BR.Ro,.. ~ltring 
W/aH Crror. IRLIII, IRIIUM • RC PORT. kfllng WHKN ~RRor. COHnHU£ I 
ReTRY, 7\;mfng off WHBN BRRor. WHEN IRRor "'d Q CH H. WHSH BRRor 
h OCHnplt.d proQ""'GMt• WHEN ERRo,. and u:ttmo(i, WH£H Wl'·fobl t. 
Sloppeng WHBH pro~ttCng. WHEN w,.fabtt tn complied pJ'09"0mt. TRACK 
option. 8f"'f"',. COf'ltole. Frc• rvvdng proo.dt.irtt. QLIB SYS. New t,.ro,. 
mutogu. -

APPBHDIX A 8Uil01n' Q._LI8BRATOR PILl! COHTBH1'S 

APPBIU>IX 8 RBLJ!ASB :I.S PILB OONr'BHI'l! 
INDBX 



lNTRODUCTlOtt 

Chapter 1 Introduction 

WilY A SUP£tWASJC COMPILER? 

Supe.rBASIC iB an a1egent. nexlble lanp.ge de1igned by progrutmere for 
progre.mfnert. lt ta • eo·utldereble a<tvance on other haplementatlona of 
BASIC and contains &ome unique features. It la ideelly auited to be the 
QL'a native knguage. 

It ie also eomewha.t slow. and gets eJowor se prorracna tncreue tn ah.e. 
Programs Car\ talc:e an age to load IJ\d there 1a no po~-sibUtty of n.n'rlng 
more than one SuperBASIC program simultM90U81y. 

To eotve these problems we deotded to write 1 Super8AS1C compUer. We 
did f'W)t wish to deny the prognmm.cr 8llY of SuperDASICa more exotic 
feeturea and eo the mtjor deelgn aim wu to adhere r-lgldJy to the 
SuperBASIC syntax. There seemed Uttte point in supporltn,g a atbaot 
elmllar to that of 0.1r oo~r~petitors. 

The result wu the nrat version of Q t.lberator - now aveilable ae our 
bt.ldget veraion. 1t it a eophlatlceti'd tool 11rhlch producee compOed 
programs (known tecMically u object programs) from a SUpuBAStC 
program.. Object pl'Ogre.N load ~ a fraction or the time end execute ,..,Y 
times Cuter than the interpreted original. fUrthermor-e euch progrtme 
can be mult iteR ked ie several programs can be run eimultaneoualy and all 
are eocure from prying eyes beCause Q Liberator progt~sms are 
indool&i'lerable when examined. -

With a few weU documented (and obvioue) exceptions Q_ Liberator oen 
compile virtually WtY Supo.rBASIC ptogram.. There te not rormaUy wry need 
to chengo the orlglnel program. 

EXTH.A FBA nJ MS 

Q_ Liberator is much more than just a tool to create faeter programs; the 
Super6ASIC extenaions also supplied provide aoceae to facllltlee within 
the QL which until row have been denied to SuperBASlC. In parttctJar full 
er ror trapplng c&n be included fn programs rogardtesR of ROM veralon. 
end lho intereaUng po8Slbllitiea of Inter-job eonununieatlon lhrou&f1 
varlaus meonR Includ ing plpe.s can be explore-d. 
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lN'rRODUCTION 

SYS'n>M IIRQUI N£MEm"S 

Q Liberator hos been deeipd to be fully useable on any QL eompatlble 
ha-rdware. Q Liberator .,d the progi"&MI which it compiles wtu work with 
All extensJon -disk systems which adhere to the stenderd Qr,. form&~t and 
wiU happUy ooeds t aloogslde MY weD behf.ved software. 

Special prorlsioo ha8 been ma.de lP tho budget version to Meure that large 
progralfl8 can be compUed and nan on an unexpended QL, but lr oxtandod 
memoT"y is avaUatie then Q_Lt~rator will ex.p]ott it. 

Q_ LIDEI\A'IOR REU!ASE 3.2 

This versioo of Q lJberator lr\cludes all the features of the budget 
compUer but with m"'irly improvements il speed and funotlc:naJtty. 1t hos 3 
completely dltfercmt mcoo driven 'front end' tnd ttdds a major new facUlty 
- the •btlity to build libraries of eompUed proeeduret or furw:tlone. Sudt 
proce~a can be loaded an a •eriety of different ways a:nd ce.n bo e&lled 
by either .,terpreted ar oomplled programe.. 

Release 3.2 is larger than the b.ldget verelon tfld 18 beat used with at least 
256k of memory. An alternative for 128k usera is to buy the ROM vcroaion 
of S.2. 1bia 16K ROM cartridge contltna the QI,.IB runtime system and 
most of cur enoWtary SuperBASJC extenstone. "'bis freee RA.t:l for larger 
compUed programe. «td glvea the Eldvtanlage of even faster execution. In 
all other respects it la identical to an Mtirely RAM besed verelon. 

PACKAGB COtm:IITS 

1ba Q_ Liberator package oomprisee this menutd, s regiatraticn Corm and a 
master mlcroc1rive (or fioppy) ccntainlng all the Q Liberator 8QftW$l"eo 

The b.ldget maeter cen be id8ltified by a green label 'WhetMI the releaee S 
maeter ha8 a l"ed label. 'lbe ROM version tleo tnotudes a 16k ROM 
oartrldga which ~uga Into the rear ot Ule QL. (Power- off flrat!) 

The mnter copy ahould be kept itJ a .._re plaoe and wted cmJy for creating 
working coptea u dtect'lbed below. Replaoe111ent, eKCept in ct~ses ot rauity 
mete:rtale. is che.rgeable. If you ever order an upgrade from u.e, pleese 
retu:m cnly the maater with your remittance (te NOT the manual). 

Tile file'a en the muter vary betwatn releeae. t~id are fuDy df'lscrfbed in 
appendicea A a.nd B. 

MAKING WORKING COPIBS 

Unlike the eerUest verelona of Q Llbentor, there i8 no oopy protection ()rl 
current releuea. Yw can (reeiY copy the f"Llea to any media but please, 
tor your own ueo mly. 1bne 11 a CLONB pi'Ognm on the mas ter which will 
copy the Ql..l8filee and opUcnally the DEY.O and soar lUee to a device of 
yoor choice (lnoludlng RAMdlsl<) to prod_, o working copy. 

CLONE la a.applled u a BASIC program and ia atttJlgtJtlorw•rd in uao. It 
expects the target media to be be proe-forn~etted (but not noceaaarily 
empty). If a m\crodrive copy la bOtng proch.~eed it Is wfse to Cormat the 
antrldge in the device ln which it wlD. be uacd to 1111nint1se bad media 
errors. 
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llfTI.ODUCTlOM 

CL.OHB f lrtl prompta tor the ,..~of the dedce which oonc.tna the muter 
.,d tho•• lhe default entry Mdv2 in perenthutt. Th1• otn be aooepte.d 
by hUitiK RNTHK. m-.,.. e.lt.er,..uve- dl"ive na•e tnltred.. 

Ahtr tpoolfylnR the I'll. IN of the tar1et devlc. t\ llMU.r Wf(1, CLONE a aka 
ro r the nante o r the load device for the ""t ot tho 001111pber oailed 
QLI8 OfU. f;nter tho ,.me of the dericl In wh.loh thft Q Liberator copy 
wlU b'Ct UIIICd. Thil wW probct;bly be the drtve the oopy ti"btltli proctuoed 
In. Thla entry la necessary because Q Llberttor 11 org~laed in 2 perta. 
'l'ho flrtt ptart needs to know where to ftnd the aeoond pert ts. 
Yru wiB then he aak.ed If yoo w--t to eO))')' the deftiOf"'atrtUon progra"" 
oonttlned on tho •uter. Oo .a for your ftnt work~ I copy .o that you Cll'l 
work throul$1 the axafllplol In th11 manual. 

Tht llll queetlon inqUJNI U you W~t to Cf'Mll I tttndllrd BOat' progrt.CI\ 
an )'wr workW!g copy. It ia wise to do th.la for your tint n:;peri~Mnta. 
Lltcr you •• _, wish to .clapt en exfeti-1& BOOT pro("• to ...,Ndtload~l 
the Q_ LS.,.r,tor eyete.. IC you have a ROM baMd Q_ LlbtrttOf' ltMn the 
ooar swo&re• 11 aupernuc... u the exten.sone wh.f'ch BOOT loeda are 
alra.dy r.ldmt r. the ROIL 

CLON:a then pf'C)Oeedt to copy eacb of the tue.t ttO• lhe •Ntu to the new 
workln1 copy. When lt w oo"''llete. ruet the Ql. ond try loodlnl lro• u. 

CREATING A KA» DISK COPY 

If you •••I to oonftpre Q_Llberato-r to load fro .. a RAM dllk. put the 
,.,,ter ._. ~v2 • Mt the wor'king C09Y •• advl_ • .,_d the load dCYice •• 
ra,.l • After ffie CLONE la complet&, you Cwt .odlfy tht BOOf to bed 
Qt.as:oo.s tnto the RAM dla:k on start up. 

COHFIOUHIHO 1\ELRASI! 3 

n.e oonttruratton proceu which teke-1 place In tho CLON'B prooodw-e, CM 
bo further modified with the proood\11"0 QLIO USil det~ort·~d In chapter 14 
for ltoh.T.IMI 3 usore only. This should only- IHI attempted •hen you are 
oomplotely fataUiar with Q_ LIIMirat or. 

USING TillS MANUAL 

T'ht1 •.nual dMOribee both 9uclget Q_ WberatOf' and Reltt .. e 3.2. AU 
lnform~t krl le reltvtAt to both releuee unle•• othlrwlat etate<L M.lnor 
dllftrencea ere explaWted ~ UM tut,, tJut wtwre thrtr• art .. jor 
dirferencee ther• la a eeparate eee:Uon deec:rlblnl the r .. h•N• of each 
.. ralcJn. Al'l MllN ehepte:r Is d..oted lO tho ~ fMtUNI of rel .. ae 
3.1. 

Wo ... tended lhla •enual to be suitable both for thoM who '"' unfe•Ular 
with the oonoe1•te of co.pU.Ucn .,.d •ultlta•k_...lo tnd tM f!ION actvanoed 
\Me.", who wiD hopefUlly rtnd •"'Y aU..W.tlnc ld•a. 

A work.in.g knowh•• or SuptrOASIC la 118Wiltd. Throu&twJUt tM text 
there are ,.., eomplea; you are encouraged to tf')' then to aid your 
undertlMC'Jkl&. 
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lKTRODUCTlON 

COMMilltCJAJ, USB 

'1,oeo who wtsh to market progtams compiled with Q_ LiburAtor a1"e free to 
do so provided Ulat : 

Credit is given to Q_ Liberator and Liberation Soft ware wlthln the 
progn.m or eooompan)"ing documentatfoo. 

Llberatloo Software is notified of all SUdl programs. 

Any Liberation Software txtenaJooe &uc:h a& those l.n QLIB_ P.XT, •re 
tWlked to the object progr-am. (eee dlapter 9. 

1t le p.Nfereble to Unk the runtlme syaletll QLJO _ RUN to the object 
procram to produce a etatd-alone file <see Cheptot' 4). If however the 
product com,prise$ aever.d compUed procrams thla can be tnertieient in 
memory usage. For euch cuGs the runtlrne system can be auppUed aa a 
separate rue. 
'n\e pt.rta or Q Liberator eootained within commercitl programs re~nain 
the hteUectual i)roperty of Llberetton Soft W$l"e et oll limes. 

No othecr pert of the Q_ LJberator eystem may be distributed in any form. 

RBPBRBNCB MAT8RlAL 

The best book for thoe6 who wish a lu.Der description of Su,perBASIC than 
that provided by tho QL User Guide Is: 

QL Supor8ASIC · The Dc!ln!U.e Hondbook 
by .Jan Jonea. designer atd writer ol Ule l&nguag6. 
Me Graw HW 1985 ISBN 0·01· 084184-3 

Thia book proved nd18penst~e during the cruUcn of Q Liberator. The 
llnguage d•scrtbted therein 18 followed preclae),y exoept where dooUtnented 
in thie manual. 

CREDITS 

'lbe original Q Liberator wu designed end written W. many long ovenlnga 
between AprUl98$ and September 1986. tt was a jolnt project 8nd lent 
itself well to creation by 1 team of two. 

Adrian So\aldy wu mainly responalble for the compiler, whjch Uselt waa 
written 1n SUpcrSASIC then compUed. whilst I, fan Stewort wrote the 
runtime system and the IDWtual. 

1'halka U'f! due to Leon Jaeggt tor rt1enUevs bug hunting Md much 
support, to Tony Tebby for useful tools and ch$llenBfng teat meterJal and 
to my wlfe Julle.. 

SINCLAIJI, QL, Supor8ASIC end QUOS 81'0 t ra<l..,urks of SJNCJ.AIR 
Research Ltd. 

The Toolklt teferred to throughoot thla text is the QIUMI> TooJklt n. 
evailable trom CARE Electronics. Many of the features menlloned ere 
present on the earlier QL Toolkit fi"Om Slnel&h·, 
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CtTT UC STAITID 

Chapter 2 Getting Started 

1llt alt111 of thll chapter l.a to teed\ yw t'nOIJ&h ebout Q IJberator to 
compile • lhort Su~rDASIC propm and to Nn the oompUoCT'vortlon. 

P~rst. lr you Nve not alreedy dO"I eo. oreeto 1 work.lr\g COP>' of 
Q l.tOOr•to r with all dcno prograrN present by lo1dln1J and nmnlng the 
CT.OHK program. Now reset your QL, pl.aoo the worklng copy tn MOVt_ (or 
FLPI ) ond prell PI Ot' 1?% 81!1 yw eee tlt. 1bo BOar pro&tAin on U\e 
mtorcilrlve will automaUeally load aU the neceaaary Cl_ Liberator tllea. ln 
c:hMnel 0 you will eee the Q_Liberator eopyrl&flt nt.I .. P brleny appear. 
YOJr ll)'llem fa now r4!11tfy to eomplle a procram. 

If you howe • KOM bl.aed Q_Liberator the BOOT procnm I• umeoeMary. 
Sl~nply lnMtl t,h.t ROM with the Q.L powend o ft. lhen tum lt on. 'the 
copyri~Jlt "*~•&e wtD be dl.lpla)fed on the mltW Krftn lboft lM Pl P! 
pi"'ft)f)t. YOJ wW atW need the working OOfJ'I in MOVl to load the t'lfD.I.infnl 
part• of the oo..pUor .. 

Q_ L!berator ta:JI:M •• Us etart"-a po.,_t • worlmc Super8AStC progn• 
wliich het Men I..().ADed ~to •eMOrY· Th1a .. referred to •• lhrl .oui"'Ce 
progNIA FOr the deMOI"'.at-nticrJ we wtl uae a a..U procn• auppUed on 
the •uter Which .:~rta Integer._ ttrtnp or no.t ... 

Type IAlA 0 11 DVI_ SO Ill'_ OONO 

and wait for the cureor to Nappetr. Now ttpe JtU'M tnd wetoh the tiCreet\. 

AD beln« we.D yoo ehould tee the demonetrellon .ort pro&N"' beln& put 
lhr'oud' lt• peoe.. Watt until il ia eo«~plete a.nd n1ako • note of the ttmu 
which are dtspllyod. 

Now wo ort ~11dy to 100 Q_ Uberator Jn tcUon. 

CO.\lPILINO A PROORAM 

Q_ L.UJ«rator COMpllOJ Pl'OVIInl ... two diattnct pholfl· 'nMt nrat pl\ace 
dot I ftOIItO lrtttlal ehecktng and produc'u a won\ (He for uae by the IJI8COI"'d 
pno ... 
'llM' MC()I'ld phaae does an the det.iled work o f cheek~l t~ prosra• for 
er-rore wut tH'Oduoel m obj.ct pi"'gi"'"'- An obJect ~,..., when 
uacute<l ~"' In the same ,..., •• the orlglnel MUI"''MM ptOfrl .. but 
k>lkll Md N\1 m\JICh tutu. Purthtr11110,.. lt Clr'l Mulllratk le nm 
concurNntly with other progn ... 

1'he two co•pilor- phatee Ctn be n.- fndependa"Uy of .. eft other or, 
provktlnc there le C!J'IOOgh •tmOf"J"• they wn Nn auto.tlclll'l 0"0 ef'ler Che 
other. We th&ll uae the .utoeatic -.ode to r the ftret de.tonttraUon .. 
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~· C8TTlNC STARTED 

Type LIBEIIA'll! MllVI_ SORT_DSNO, 

Taktt cere to type in the comma at the end ae it la thts which cAuses the 
two pNta~s to follow each othe-r-. IC you dld forget tt, dCI'l't worry; just 
retype the Une. 

YOJ. ahOuld now eee the mesaage "Creating work rile" In Ch&l'lnel 0 onct heir 
MDV1 spinning. n.& work file (its name Ja MOVl Df'AIO SOKT wrk) will 
occupy much the s.me e.mount of space on the mTcrodriVe f'S the source 
program. Once tt has been created. the souroe program is no longer 
1leee881ty for Q_Ltbcr&tor to complete ita job. 

Arter a few eooonda you wiU sec the me88oge "Loading Q_Ltberator• in 
chlnnc1 0. The second phase wtdch doee moat or the work la now being 
loede<L Pheae 2 le Itself a multttae~.:tng Q Libetator progrt.tl\ 80 while it 
18 running you wm atW eee a cureor tn Channel 0 and can oontinue to uae 
Super8ASIC If you wil>h. . 

THF. Q_ I.IBERA'IDR SCI!ttN 

When loadtn& is complete you wiD see the main Q_ Liberator acreen. At 
nut the top window wiD contain onJy the product M roe:. but shortly you 
wtU aee the Supe1"8ASIC line nUmbet' whJeh Q Liberator is curtently 
proceaetng dUiplayed in the top rigbt hand eoMer. Shortly a_ner thte 
number r.a reeched the maximW'Il the n.unber in tho progrsm the 
OOft'lpUation ¥1 oomplete. 

The reeWta ot the eompUaUoo are dllplayed tn the k>wer window. llere 
yo.1 wlD. Me the size of the program, the aii'CW'It or data area req:ull"ed. the 
h\gheet dl4nnel ueed end. t.._. compile Umo (Jilase 2 only). The 
domooetratlon program u auppiSed oompUee pcrtcotly (of course) but if 
there hid bean any erro"'' then they too would have betm displayed ln the 
tower window. 

RUNNING THB COMP!LSD PROGRAM 

Alter compU.Uon , you a.n try running the object progr-a•n which 
Q Liberator h.u produced.. 'fbe object program ntHII!t htls the extension 
•_Obj' eppond.ed to tt.. 

Type EXEC_ W MDVl_OEICO_ SORT_OB.J 

to load and execute the oompUed eort program. After & very brlef toeding 
Ume you should 81M; the eort program running again, but thb time mudl 
futer. We ueed EXF.C W because lhla entur'e& th11t oofy the sort pi"'gram 
ia rumtng. Yw oould-alm uso BXEC to start the program in which (laeo 
both the oompUed progrtun end the SuperUASIC interpreter wfU run 
AlmultaneouaJy. Yw can ewlleh the lteyboerd. betwoon the two progrs1t18 IJy 
presalng oontrol· C. 'lbi8 operation which wiD already bv (ft MUiar to many 
ueen is explained bt more detaU ~ the next chtt.pter. When 1-:XM<.; ts used 
Ul!O timce for the compUed program lire slightly longer, t>ecause the 
SUpcrDASIC interpreter l8 atW active tlnd U!Jing eo•nc t>roet:tsaor tlme. 
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C!TTlNG STAilT!.D 

INTROilUCTIOO TO QX 

1be pi"'Cedure QX otfera an eesler way to load and atart object progrsms, 
bocause there is no need to apoctty the e::dmeton' obj'. In other reapecte 
it beh#ves slmUta rt.y to EXF.C. Ita companion, QW la- simtlar to lOCEC _ W. 

Try QX IIDVI_DBUO_SORT 

Whilst the 80rt la running, try typing some Super8ASIC commende to ehow 
that the intar"proter and the oompUed program an Indeed ruvdng 
etmuJtaneousty. QX and ite c:ompu1ion QW have other usee. explained fully 
in dlapter 10. 

SEPARATING I'll A SI! I AND PHASE 2 

When there ta tn~Qt'tucient memory to hdd both the 80UJ'Oe progre_m and 
phase 2 in memory elmultaneoutly, the prognm can be oompUed *' separate 
phues. 1l.e (irat phuo is atarto<l by typing 

LIRF.RA TB MOVJ_ 01!110_ SORT 

'Tl'lls simply cree.tea the worldile then 1tope. You can now type NEW to 
clea r Ill the raen~ory used by the interpreter before starting phaae 2 by 
typing just 

LIOERA'nt 

'nlls hiA the e!feot of loe.d.,g Q Liberator whleh wlD then wait to be told 
whAt to do. Fir•t press contrOl C to awttch tho cureor to the compUer 
window if it is not already there. Whit you d o next to at•rt eompUattm 
dtffer:a between the 2 compiler veniona. 

With the 8U 0061' relea&e the contpller wiU be expecting a command line to 
be typecL In tta a impleat form this i.a just the: name of the proanun to 
compile. Type 

AIDVI _DEMO_ SORT 

ond you wiD aeo the budget compilor runnlng ea before. 

With K.EI.RASE 3~2 you wiU see a moN complex eereen with n number of 
menu item boxes. The box marked 'source file' oo the • ereen wm have e 
hl&f'Hghted outl~o. Press SPACE to eetoet this box. type the lllc name 
MOVI DEMO SORT termirwted by EH'I'€~ Into tho box, then preas C (for 
Compile) to 8iort eompUattm. If you flnd thla confusing. don't wor"ry. AD 
win be explained "' Chapter .c. 
With either N!le18C. when Q_ Ltbentor le finished you h&ve the opportt.v'lfty 
to compUe another progrtm or to end Q_ Libcrator. With the RUOGt;T 
verat<r~. jWJt enter an empty line to en<% with RBL8ASF. 3.2 preaa the 
ESCape key. 
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CtTTINC STAlTED 

The wOl"kfUe created by phaae 1 ia automatically deleted a t the c:nd of • 
compllatlO'\. tr however the compile fails because of leek of memory. tt w iU 
remoln O'l the Mlcrodrlve. lt is n:)t clu:nged in any woy durt.ng phase 2 and 
eo ce.n be rcsubmltte<l to the oompUer when more memory b avai.Lable. 

You sbould now have enough inform•ttoo to begin cornpUir~g your own 
program&. but beginere tl pr&rtJet.Ur should read the next chlpter which 
give& eome guldeltnee to e"sure they wW nD'I eu~ssf\JU.y tn a mullltaskfng 
onvirot~mwt. DetaUed eomptler operating lnatruettons ere In chapter 4. 
while dtaptera 5 and 6 describe the error me.a.sagee whJch you msy 
encounter. 

Rolc:aso 3.t owners may find tt ln8tNctlve to pl&y with the menu ayatem 
end re..d eome of the cnUne KBLP fnforma.tion which ta anllablc through 
the fl key befo~ prooeed"g further. 

ll lucre 

Q .. L\beralor --
e lease 3.21 

novE Giil IT 
HELP 
S t ah 

lllnds 

Debug lines llaur. Ruro Ruto 

Beep 

Soiree file 
ObjRCt file 
Report l'l le 
Job llCllle 

Comp l. le 

!'fipz~_c!eno~iiit-- ·. 
flp2.deoo_sort.ob j 

' SCREE1i 

~T_OEMO 

l're~~ - Ft f(l(' 'IELP - F4 for REFRESH - E~e to QUIT 

Cop,jr ight !'J67 UbeNJt ion Softuore Re lease 3 .21 

• · Q · L l b e r a t o r une 1520 
' - . <I , •• 

Co"!' i ling ... flp2.deMo_sort_lA"k 

~-lo errors fOlJ"od 
Size of p!'09I"Qa 
H l~ t Chtrlle I 

459S 
15 

Data <rea 
Ccnplle ll11e 

3742 
24 Seconds 

Pr·e% - ~ key to continue 
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Chapter 3 Fundamentals 

'The Moto.rol.a 68008 chip inlride your QL can only execute tta own •otdne 
code lnotnoctlc>na; 11 .......,, execute SUporBASIC p.._.,.a cn-uy. 
Therefore. before a program can be e:mcutect. the SUperBAStC tn.truotiorw 
must be translated into another fora.. There are two typee of Pf'Oei'U' 
which can perform IUCh a tranelatf.on; interpreter• end compflert. 'lbla 
cbapter &xpla1ne the ueential differenoea between them.. lt al.o contalna 
an introduction to lmlltituldng and actrioe on wrlttng program.a deaigned to 
execute In the mu!Utuldng QDOS onvii'CI\dlent. 

THE SUP8R8ASIC INI'BRPRI!TI!R 

When a Sup&r8ASIC program le LOADed, the interpreter tranelatea the 
progr&JO text which it N&da free the m!oi'Odrt... Into on !ntorntl p.....,. 
format. The na.IM!B of all variables, proceduru and fmK!:tlone are put Into a 
nam.e table and metDOry le allocated for tbe program to uae. 
'll'da prooee .. te.ltee tlM M.d le the reuc:n why Super9ASIC programe take 
• long tlooe to load. 

When you LIST a progr&ID the interpreter coove:rta the tntemal format b6ck 
to a text format •hlc:h can be dJaplayed on the ao~ 

When you type RUN the interpreter atartl to tran.elllte the program In 
memory Jtne by Une. Rxecuting a timple etateCMnl can involve 111any 
h.mdredt of machine code inst-ruction., l*)lll of which are spent 
determining just what ia to be done. Tbe actual operation. aooounte for 
relatively few in1t:ructlona.. 

If a atatell)tnt ia pieced ln.tlde a FOR or RBPeat loop then ~•eh time round 
the loop tholnt~~reter IINBt retr~te the atateiiMmt. 

~ interpreter keepe traelt of the location of each pi"'Oedure, f\malkln. 
loop etc. by m.eana of the rumber at the etart ot each 11ne. Plnding a tlne 
mmber iflvotve• eearel'dng fi'O(I the current line an the way to the target 
Une .. Thia prooe11 get1 progHN!vely alower at program ahr.e tncrea.Ma. 

THB Q_L18BRATOR COMPILER 

ln oot'llrut, Q_I.J.be.rator takes the Jntemel form of the program and 
tran~Jatu it Cl'loe at compue Ume. creating a new me called an ob/ect tue. 
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In the object ftle. references to line numbers, procedu:ree. Joope etc are 
ablolute. te the progn~~t knowa wher-e ev.ryUling ie and searching la 
\.W'IIl8eela&ry. 

During oompOatton. Q_lJbe:rator performa all the work or decld.lng what 
hu to be done to a:eoute a gl:wen etate~11. Thus when the proare., is 
executed et runUme lt ruw much teeter. 

1be object profi'Ul can only run in conjunction with the run Ume •Y•Iem. 

nda is either pre-lol.ded by a BOOT program or linked to the object 
pl'O(I"e.m at 00111pilc tl.-e. 

Q,_!Jberotor pl'Ogi'UJO aloo load """"' Cuter than &!porBASIC progru11 
becou.oe no tranalotlcn taltu plaee during loadlnJ. 

Jt ia important to realln that Q I.Jbe1'8tor in no w.-y replaces the 
lntupreter. ln f1ct they complemint each other. resulting in a IIOH 
eophlaUceted wo:rldn( enrironment. The tnte.rpreter beoomea the idee! 
prograat developmel:lt tool offering tbe adftntegea or lnteracUft openU.cn. 
wh&let Q Uberator eniU.Na that the ftrdehe<l product Loada and nme 
efftcientiY. 

NUL TIT ASKING 

The QL l.t rar<1 ._., low cool llllcroeln !hot Ita operotlng oyotom, QDOS, 
la inherently muiUtatking. 'nda meana that more then one prognm ean run 
on the -- 111101.11'*'-ly. A IIIUIUtaok!ng program In QL poriMce la 
tei'DM<Ia job. Q_Liberator tdentltlea jobe by their number or their name. 

1be SuperBASIC tnterpt"eter, totJetber with the program it is intet'pretinc 
oonaUtute job D. ~ob D la unique In !hot 11 .., grow or lhrink In 11•• u 
ntCeM&JT, .nd can ntftr be l"etDDftd. 

QDOS ....,.._, jobl by allooa.tlng NOh job aome proceaeor tine ln tum 
while the job ia aott.e. Tbe amcMtt of time which a job gets ia determine<~ 
by Ita priority , 1bo prlotily """ • .,,. Croa 0 to 2SS; 0 .,..,. that a job 
Lltnacttn. and pta,., proceaaor u..e.. Wh~ ~~ priorities it la the 
releUw dltterence In priority btt•een two jobe that mattere. not th• 
.-.. .. priority. 

1t • Job ia fuat waitinc for • keyboar'd input. tben it it not \18itl8' proceaaor ............. 
~OBca<TROL 

'h1e Q Ltben.tor peckaie oontaint a raJJaber of procedure• to maNge jobs.. 
TheM let you dlaplay .tlloh lobe ... """'"g. "'IIIOVe jobo onct change the 
priority or j-. You oo&y already IW.n IIIDII.Iar ~~and know how to 
uee them .• lf not. yw may find tt uuful to read chepter 12 eo that you can 
experiment with the ~urea wittdrl tM eumple which follows. 

You can. for example. tee the effect that changing a Job'a priority has on 
th4 rete a.t whiCh it CCU'lte. Try thte when there le more than 1 job runnlnf. 
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A MULTITASKING EXAMPLB 

The following lhort pf'OCI'am is ca1tained on. the Working oopy .. It le ueeful 
for Uluatrat:ing aome aepecte of IIIUltl.taakirtg. 

100 REMork MULTITASKING DI!IIONSTRATION 
105: 
107 REMark DEMO IIULTI 
108: -
l10 j=Q MYIOO: REMork oee chapter 12 
120 REPeat loop 
ISO AT j,O:PRJNr nLL$(0 0,20) 
140 AT j,O 
150 INP111' ("lOB "•J•" >">'.a 
160 1P o=O T11BN STOP 
170 FOR r.l TO a 
180 AT j,15: PR!Nr x 
110 I!ND fOR x 
200 END REPeot loop 

'nda progrt.• sl•ply prlnta ita job rumber and proepta for a I"'Dber to be 
entered.. If Ude ,.. .. ber la o, the progne enda: otberwiM tt oc:.mte froM 1 
to the number given, wll!nt clleplaylng the current llgure on the oc~ 
The pooltlon on the ..,...., lo dete1'111ine<l br the job ..,..ber. 

1)-pe QX MDV1_DEMO_IIULTI 

to a tart a oopy of thte pf'O(I'&m. You wW see U\e pt'OIDpt ".JOB 1 >" at the 
top or the .. ......, with o "'"' lluhlni curoor beolde it. The job 1o woltlnc 
for keyboord Input. Note thot there le oWl o lluhlni CW'I!Or In chamel 0, 
end you con oWl uoe Super9AS!C. 

'Th.eN ia only cne key'boerd on Ule QL. but there .. y be ....,. jobl weltl.n& 
for keyboard input. QDOS pi'OYidu a mec:haniam whereby you ean 
effeotlY1!ly ottacll the keyboord to ci!Ho""'t ,_ .. roqulred. nu le done 
by pNulng Control-c (hold down CTRL and PHI& C). llolrlg lhlo .,......, the 
na.ehina curaor move to the next Job which le awaiting tnput. If you koet> 
preulng Controi-C you con eolo<lt _.y job wldclllo owoltlnc Input. 

Select tbe cursor for job 1 and type in a number. aay lOOD. You will aee tbe 
program count r- I to 1000, Now oalo<ll the Super9ASIC -~ In 
oh&meJ 0 and. etart a few more ooplea. Uee Control-c to Mlect MCh 
In tum and set them aU OCU"'tJnc ttmulteneouely. Notice how the r1te of 
OOWlting slow I down a8 IIION enci IIIIOH Jobe &H lt&rted. 

Try chonglng e job' a priority to aee the ertoct thlo hu en the rate et whlcll 
lt CCU1:te, perUcularty when there la 1110N than 1 Job I'Unllln(. 
When ycu are ftniabed. end. each program by enterin( 0. 
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AOAI'nNO PR0011AIIl8 to 11\/LnTASK 

""' .u _... .. w\U be oultable for -tuldni - - .... ra~ 
_.... oro rvrinc oiiiiUiw-!J 11101 -peto for the Ql.'o ,.._,.,... 
Ycal .- to toke tbla Into OCCCUll - o PJ'OCrolOioln._ed to IIIUIUtaal<. 

KEYBOARD HAIIDLINO 

TheN 11'41 lhi'M <tllfeNnt "'IYI of t'H.dJ.nc the k9)1b0e.J"d ln atperBASIC. 
and eech behave• tn 1 different faahloo when atu1Utatkin8· 

If 1 Profl"t.M \»18 111 INPUT etete.ent, there Ja no problem beoauee tNP111" 
alwaya putt a curaor on tbe aci"Hft. 

'""- .... I• not tt'\M for INXBY$. You ean only divert che. ... oteN to a 
p...,..... uolnl INXJtY$ If you han lint orwbled o ...,._ on the chamol 
- by IIOOIY$. You eon do tbla either by ploclng on INPUT ototoo1411t for 
the .... oherna1 a t the atart of the procna, eo you 01n awitch the ...,_nl to it -., 01" you .,_ - tbo q_ COR.SON procedUN {or .-o ao d-In cboptor u. 
lt la la-tont to oonoldor tbla paint · - -l>llln4J ll>toroctmo -
Wbldl- oaarn. 'll>eolto..,.tlwoelato,_EXIIC W or QW to otort lho tbe 
lob oo tllot 11 ....,. on lto oom. 'lbln you ON p~ oolo - of tl>o _ ..... 
1l>e lino! -- of NOdlnc t1>o 1<.,_,... la to ,... lho IO!YROW fllncll<ln. 
tart ROW doao not cero Wbldl job lho ~ lo ourrenUy otto- to. 1t 
bypu- thlo -. - """"" 1111 k~ dlrootly. Ooro to 
rwoeaNry •hln Ulllnc K!YROW ~ the Procnm wW t:reet .U k~atro_.ee •• 
I to...., •ldna lt dllllcallt to IYI>Ochorootoro Intended tor otl>or JobO. lt lo 
bMt to aUber run IDOh Pf'Oil'l'UI8 on tbetr own. or UH ~ k•yetrokea 
to oolnl-lntorto...-. 

SCRBBII HAIIDLINO 

'"-> you - -1"01 _.... all uofn1 t1>o OOJM .. ....., tha rooult oon 
be chloe lMoluM .. att Job la free to anrwrtte another Job' a wh'Miowa. In 
MX1b oaMa St la UMful to eepan:te the windowa on the ac~ ln p..-cUot. 
ot - .,_ t1ao -~ 1- w\U ol•ply bo wat~~o>~ for koy-..t Input. If 
po~~libk. tf7 to Include a PCUtlne tn the ~ wNcb o.n redraw the 
ao....en ""-' neoeaa.ry. 

nLB II.AIIDLIII<l 

Mlcrodmo 111oe- be- by Mftrl1 Jobo. oo tore .. .u u. Jobo _. 
lho IUo ...... Ofi!N_ nt. Otller- ol Ot'DI pont o job oxduolvo -of 
tbo IUo; IIO.lbooq- Ot'EII at-pto by o111or jobo w\U - on 'In uoe' 
error. '!be error t.reppiQc prooec:lu.ret: d..crtbecl ln ot»plt r 11 let you 
ootdl....., oon<IIU.... 

1lM .... le li"UU tor d.noH Mda u a printer attached to Mrl ... only one 
PJ'Ofl"t.• oen nM-..Jl,y OPEN it. On fact you o-. get round ttda proble~n of 
oote>lllllvol\loo ooolly, by olw1ng -...le u ducrlbed In chapter 10). 
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USI NG Q_ Lll!aAtOI 

Chapter 4 Using Q_Liberator 

Thts duptor ctvce a detaUed deserlptl<J\ of bow to uN both Q Ltberetoro 
c~u•'pUer,. You wlU alrcedy h.ave Seel how ea1y thla can bo 11 you have 
worked through tho deroonatrttton run. 
AI alated eArUer, Q__Liberator oompUu progra•n• In two diat loot ph.ltu. 
The tint J)hue pr0auooe a work file, l(eneratod from the Supe.tOA.SlC 
prul(rtr" whloh il currently loaded.. The MOcnd pha.le ptoeeNel the work 
me to pi"'duoo .,. object m.. Pbue 1 ie tmpl.e•ented •• .,_ uaemble1' 
procedUre while phue 1: te tn feet a Q_lJberator object P1'0V'I""' 

ROMCIIISW thlt M object file requires tblt lhl IVIll iM .ytte480 QL19 RUN 
le pr"Htf1t before it o., be secuted. Qt.tB RUN CM e ither bllolldtd'"" once 
r-lO lhe reeldenl prooedure .,.... 110d Wftd by M'N:rll object profNN 
ei.Wtentou~ly. or an .,divkh.-1. copy Cri be U'lke<lto the obJect procna. 

PIIASB I - PMODUCINO A WORKPILB 

Befo .. lttMiptln& a -llallm. you-~ loed tile Su- 8ASIC oourca Into 
a-.ory W'ld tniiUre that )'<lU1' pros,..••'- rw~ oorr«U1 ft ila Inter-preted 
for IQ. Q_ Liberator cennot be a:peoted to IU P"'JN.-k\C errorw for ytn. 
If you hive 1n meq~~~~nded aaact.l~. tt la wile to type CL8AR to tree any 
avelt.bto •eeory be·rore atart'kl& ooarplt.Uon. 

Q Liberator phue 1 ia atarted by uting the LtBERAn comraend tn the 
C~owtns form : 

I.IU~HA'l'R tilon.,.lO 

'FUentmo' epeoltlu the na~ne Q Liberator ~W ueo when formtr'll th.e work 
flit ntm!t .,.d later In phese 2.-the objoct nre nu.e. The work cu. ntme 
wUl be 'tl&eneme wr-IC' and the object nt.me 'fUename obj'. Normally you 
wl_l have to ·~tty filena11111a In 1\dl \rieat you liave the TooUdt 2 
eld.en .. ona to tupport default directortea.. 

LIBSA.A'I'I printe the Deasact •creatine wOl"kfUe• on c::Nnnel o whU• tt 1.1 
tu.y. When the CUJ"eor N~ppetrt lhe work fUe S. OOCDplete. 'n. Wot'll flk 
Ll a oo-plete repraent..tlon of CM BASIC Pl'OIN•In tn kltet"ral for,..t. 
Afltr lhll, tha orlctnal BASIC ..,.,...,. -· lt no lonpr noeded Cor the 
..,.pu.tlon .,._ .... d eon t>o -•d u requlff<l., tn>'na HEW. 

AI en e:ulftC)Ie. 1o prod.ooe a work flle oC lht PI'OI"• UOYl OE.YO SOlO' 
en 11 OV2, ytN weuld type' - -

LOAO 11DVI DEIIO SORT 
~111ft RA '11! Mbll2 _ oRIIO _ SORT 

If you w ... t to co•p1Je a really largo prog,..,. on an Wl8Jtl*'ldod l)'llem. 
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USlMC Q_LllllATOl 

then you r4ed My loed the nte QLIB BIN to the riHSdtnt procedu.re area 
when you boot the ayatea. Thf• cc:wi"i.e_lnt the LIU8MA TH Pf'OCI'dure and 
~pie• only abcut 1k or ....ary. After producing • workfilc. eiNr the 
proa:r•• Uling MtW (or reeeO. bed lhe ru"li .. ~at ... Qt..J8 RUJf tnd then 
atert phut 1 et dNC:rfbed below to oomplete the c»Mpt:LaUcft: 

LI88M.ATR lfiU.t Ill••• be typed u a direct eo•.., cl. lt Ill not ~lf'lingful 
to Ulle lt wlthtl1 • progra"" If yw attMpt thla you wW cet the error 'bid 
name'. 

PIIAS£ t - PROllUCINO AN OBJECT PIL£ 

Phaae 1 of the compiler nocda to know whAt work tno tt ta to p~•• and 
1ny apeolal ln•tructlone reaer<ltnc comp£1atl.on. lt obtalnt 0111 from a 
ao.n..nd lW.• A OOI'Iflltl\d line is e atrtnc of charaotera eot"reepcndln&lo 
the followtna for cn.at: 

Work_ftlo_no ooel op(lon_Uat I 

At ••~•-- 1t eontaJne juet the raM of a work rue N produced by phut 
1. 'lhle llhould bo apclfted. wi tb:Jut the ' wrk' eutfi.x. no.. option U•t 
apectftet whloh .-.rtlc\U r oocapO.er reefuret e re to be enablel" or 
diNblod. 'Tiwt .....,.ete lilt cl optlortoll ciHerlbe<llltor '- thlo ahap(OT. 

'J'htore eH eewral w.,-a ol. s-a.mg • co•~d J~t to Jihlll 1. One ••thod 
ia to .-cute Che f:101BPUer a"'d pua the 00111..--d J~e ., • ~d ttr.,c­
Coon-d llrlnp.,.. .,_r!Md '- dmD .., pop to.t. for ua•ple. 

QX 11 DVI_ QLI B. "IIDYt _IEMO _SORT" 

wwkl ooeJ:tete the oo•pO..Uon of the workfile produoed S, the etr11er 
eu111ple. Phale1 would be loaded from WDVl and then would prooeaa the 
flk 11MOV2 DBWO SORT wrk11 producing the object CUe 
•wov2 DEMO -sollT ObJ•. At the end or the (tompUatton the • ork me ls 
dtlotoit - -

When no optkln U1t le p~aent. a default e•t or option• la u11od. Aa an 
e:umple ot 111 option Uat. the option - OBJ could be twed to chengo the NM 
of the object Pt'OI.N"'- .Por aample. 

QX IIDVl_QLIB."MDVZ_DBMO_ SORr -OBJ IIOVI_PKI!OilV" 

would ora,te M object version of the tort defi'O c-.lled 
IIDVI_PRtmDY_obJ. 

COIIBINIHO PHASI! I ANOPHAS1!2 

When there la eutflctent •eDIIOI'J' to hold both the orlgtnaJ prognt111 and 
pheae 1 of the CCMapUer in ....,..-y almtJttntot.a~ly. the two phe•ea of 
-Uottan - bo coab'-ed. nu. is lnlttatod by t*<lnR o """' .. onor 
th& n~.ent .. tt e LI81UtAft coa~d. l_f required 11n opt kw! lllt can be 
pl.aoed ~ a atr.,a foUowklr the oom ... 
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Thus the formet la 

LIBERAT& ruename, 
LIOERAt'E tuenamc."optfon_Ust"' 

Think of the first fore u hlvtng an e .. pty optim U.et. lnternelly, 
I..IB£H.A11\ first produoea the: workflle u before, then combtn08 the 
n1enamc nnd tho option Het to produoe a command atrh"'g. Phase 2 ta then 
executed and passed this oomiiiU'Id at:rlng • • 

While phase 2 la being loaded the meeaege "'t.o.da,g Q_ lJberetor"' la 
displayed on ehtnnel o. The device from whJch phase f le lotded le 
conhg'UI'ed when you rntke 1 working copy wtth the CLONE program. With 
reJeea e 3.2 tt can 11.110 be oonfigured by the QLtB_USB poocedure 
described tn cflapter 14. Alterrw.ttvety the rele81e 3.2 compU.er o*" ~ 
cnado re•ld4Wlt tn whleh cue no aoada,g ta neceaaary. 

Por &ample, 
I.JR£RAT£ MDV2_ T£ST," .. OBJ MOVl_ PRBODY"' 

wc:Md produce the tlle MDVl PRBDDY 08.1 in one operation trom whatever 
Supc:rSAStC program waa cui'renUy lo'ided. 

COMMAND LINE ERRORS 

JC you make .-t er1'Qr h a command line,. Q Liberttor will print the bed line 
on the lisltn,g channel w·lth an atrow potn&g to U\e pert k\ error. Yw wlD 
1oe OnO of the following IMt1f explanltory moa .. pa: 

No IIOUJ"ef) me 
Opti<.rt name expooted 
Parameter e:lq)«lted 
Invalid option 

INTBI<ACTIVH CONTROL Of PHASE 2 

So tar, each time we have ueed phase 2 it h.s oompUed one program 
aocordtns to the oomft'l:tnd line pe.ssod to lt, then t borted. An alter,..tlve 
method i.s available by starting phaae 2 without pu:slng a command ltne. 
Th.la e&n be done by typlng LIBEH.ATE with no parameters whateoever or 
QX MDYt QLlB without ' commend string.. In either case ph&ae 2 lo.ade. 
opens lt.s-wlnc:lowe then awe:lte your e<>m•qand. At th1& potnt there lA a 
m&jor dttferenoe tn the WlfY Release 3.2 is controlled rrom the budget 
vereicn. Plene read tho appropriate aeotlon. 
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BUOOBTQ_ LUII!IIATOK PIIASI!I 

Whtn Uw buodROt co.pUer la atarted without et'l'f per• ... tora. U •I•PY 
pro•pt• for • co•--ut line to be entered. 1be eom_,_d line M1 preolaely 
tn. u• tynt.u •• earlier dermed. but yw 1hould not put any quoCea 
tr'OW'Id the COftlllW1d •tmg when. it is 8"1tered.. For cu•ple. 

Com"""'d: MDVI_ D€1otO_ SOR1' -011.1 MIW2_YKI!OOY _ OW 

wwld oompbe the demonttration prog:rent • ·" befor .. 

At lho md of the oompU&tlon. you wW be etked if you wmt to compile 
•nother prog·.-.fl\o Answerilg no termlnatue pt\ei!IO 2. You can aho 
tt rmWto Q_Ltboretor by entering M empty command llno. 

When you hevo HVerlll progre1111 to compUo ono m~n>drlve beaed QL lt 
tiiY be •or• productlve to create all the workffiea nrat then COII\pllt them 
cnt eft er the other with '*-•e 2. Phue1 ia then criy loaded on... ... 
NoriUIIy the worktlle la d.a.ttd at the .,d of • coJ~tPUittan. If however 5Jha•• t fallt becauae lhe:te la Wlsufticitnt memory. tM WOI'knte rea~•ln• 
~tact. You eh::luld reeet the QL. reload Q_ Uberttor for~ the •or""c 
C09f then NP"l ph .. o 2. 

Y<U mould now 1k:Sp to the cnd ol thla d\apter wher• OOfiiC,lUtr opt tone and 
dlrectl'HI are ducrlbed t. det.eU and further cu..pl.tl ,,.. &lwn. 

Q_Li berator .. 
~~ : c-11r t.t-T~<V>< 1!87.L• ... •••on """"'• 
OIMI"'d t t I p2 .. h t1 
~~~·ono.,.. pf'Oo;rf,la} y/n 1 

~ ti'I"''f't ,,.,..od 
IJ.eof~ l -668 

~~~~ .... I no-t 
l~t chomet I 1$ 
~lit li... I 3 HCCit'ld1, 
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Tin: Q_LJHEitATOR Mf'.NU SYSTR~ 

Q Llhctotor Relcaac 3.2 is equipped with an entirely different user 
inlerfaoo. In place or the elrnplc command Une of the budget compiler, 
the~"e is now o menu driven front end which leta you eaaUy conngure the 
complier to 8UI t your own purposes.. 1be menu ayetem exploit a. but la not 
dependent upo1 the QPTR interface •• used in the QRA.M utUity pe.cJc.ago 
tt'Qm QIUMP. U you own this pecktge. preferably with a mouao. then the 
menu system wW be entlroly tamlllal". lt not. you can dl"tve the provam 
from thu keyi)()Rrd ond atUJ have aoceas to QRAM ltke facU1Uea 8Ud'l ae tho 
abUity to reposition the compUer win do• on the aoreen. 

To aee t)lc new menu t)'Stem in acttM. boo-t the Q l.tt>erator .yatem from a 
working copy ond type LlBBKA'IE, with no paramete:ra. Alter a thort 
loading time you wlU eee the Q_ Libel'&tor merw screen populated by a sot 
of boxe"· mo.8Uy CCI'IUitnfng tuooUon naJ~Jet.. 'Jbeee are the •enu items. 
With QHAM installed. you ee.n select theM items with the pointer in the 
UIJI.l.al manner. If you don't use QRAM then • flOI"' fiaehJng cu-reor wlU be 
vi8iUht G1 m e of Ulc box.et. Prese CCI'ltrol C to switch the keybol.rd to thJa 
job (p3ge 3.3) and the nureor wW be repJecod by a highlighted outline 
t.I'OWld the bOx n which it eat. 1"hi.s la the Q Liberator eureor. 1t can be 
moved back and forth between the various .Uenu items with the 4 cureor 
kcye u" down,. left t.nd right. If you ever switch to another" job with 
contro1 C the outline cureor will t.pin be replaced by a convenUonel QL 
curaor. 

A menu itett~ c-.n be telected or deeelected by hitting t.he epttcc ber when 
the curf!IOr 1.8 over tt. A selected Ucm ie ehown •1th a r ed background, 8 
deselected ilem has a black background. ln addition. the ltema with 
fun::Uon n.u1.ee tn lower CAae cen be togtled by entering the rtnt 
cllaracter. 

llc1p ce.n be obtalned about .,Y item by poeltlonlng tl\c cureor over tt .,.d 
pre&-sing PI. Provided that tJ\e file QLIO HELP fa proaent. a page of 
rc.lovent "'formation will be displayed. Ple'ise reed the help infol"m.tion 
for eoch m try u tt ie deatgned to complement thle manual. lf you wish you 
CM COJ,Y the rue QLIB llELP to a a prtnter or the screen. since it is 
ltored •• 1\ readable rorM. 

1'wo other keys have a tpeclal ft..tr'ICiton. P4 redrawt the enUre 
Q_LJbentor ~~ereen and ESCa.pe htus the dtect of QUITting the oompUer. 

lollli<U OIIClANIS., 'IlON 

The box m(ll_rkcd 'CompOc• in the centro o( the screen will s tart 
Q Llt)crator eompUing •hen it ia selected pl"'Vidil"'g thet e source fUe 
.-.- me htts I)C(m mtered • • dceodbtd ~low. 

In a row above 'Compile' and on elthct stde of lt Ute compUer optlcna are 
dt"pl.8ycd os described in du1ptel" 4.. Options C8S1 be selected Ol" 
de$elcctcd aa required wlth the tpttceber. 

The long horb:ontlll b01te8 tn the lo~r pert of the screen are u&ed to enter 
me or jot> names. By po&ltiooing the curaor around one and preaalns 
epece the contents or the field can be edited In the normal QL rtulrtner. An 
edit is terminated by EHTP.K or the up or down Keys. Note that mter~g 
the 80Ur<:e me ntlme outo•natically defaults the objoct file name end tho Joh 
ne me. They can bo oltercd re required. 
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1'tMI top r l&f'l t oorne-r eoouina the functla"l li()Y'R. MOY'K ts vn<d to chenge 
the pm:hlon of the Q_ 1..11,.,-ator wtndow on the a<: reM- When " OVE ia 
Ml«tod I CW'ICH' 8ppNfS Whlct\ CM be a.cwed around the Kl""kn. When 
~tt 11 M~nlly preaad. ~ window I• recs.-.wn eo that the lop 
rl&ht hind corner l1 as clote 11 pouible to the eurtor with the whole 
window llUI vllible. 1he position which Q Llbe1'¥tor ltt'l oocupted ta 
a toted between c.lh to the compiler. See the-dCJICrlptlon o f Qt.IH USR tn 
chtpter 14 for detlila. -

COMPII,INO A PROGRAM 

Ov!oro Q t.lbentor 01111 start to compile ,. progrtfl\ lt n11oel be nJ~n the 
name of 1he IOUr"Ce file to proeces.. The eource nte muet be ollher • 
Q Llb4ntor work rtte •• created by the LIBHKA'Ilt co~r~m~~·ut o r u file 
which llu been pt'Od-d by QSA VI!. Thoro 1o normally no need to type tho 
extenaJ:on Whin you enter I 800t"ee fUe Mnleo Q Llbol'll01' Will (lrll 
eppond wrtc: to the NI'M! you give it end try lo co•P\Ie 1 t~porery work 
n~e-. l("'thJ• doe a not exiet Chen it att•pta to compUe a QSA V!d file 
(_av). lfyc;u went to force the eompOer to OOMpUe the QSAV!d fUe. then 
tntlt the ,... .. ., tun le lnctudJnc the erlenPan uv. 'IN only dlffer.oe 
h tho treet..-.t of wrk 104 •• fl111 li U.t the former are 
•-llcolly d<lete d ,.n.,. OCMOpllallcn. 

1"huu U we wllh to oc.wnpUe OEWO_SOR.T <W'1 .c!vl, •• ocdd ooepUe ll ... the 
Id ton. a dlfforent wf11 O'ype tbe UPPilR CASE only): 

LOAD IIDYI 01111() SORT 
LIBIR.\'11! libvt libO SORT 
LIO!RATE - -

Pr<lll COtmiOLC 
PNIISPAC8 
MOYI DBMO SORT 
pruaC -

1o~ prosn. to .....ary 
lhUel, creetu 'advt det10 .:n•t wrk' 
phue: 1. c,.U up the m«IU eycti,. -
w.at tW the ec...en clears 
an cu:Uine oureor •PI*"• 
aeloot the ~ui"Qe file name boJc 
enter the 80Utee fllo. the ottMtrr~ dera'-'t 
at.art comi)Uatlon 
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COMI'IL£R OP'OONS 

Cofnpller options tum various co•npller featurea off or on. Olo or more 
optic>"~& aepsroted by apaoes can be specified in a at.rlng alter the 
tllenamc In a LJBeRA 1"£ conu'IW'!d or in a oommand line. Each option 
cmstate ot a short ~memon.tc name preceded by a mlnul etgn. Options con 
be apcclfiod m upper o r lower cne in any or<ler. SoM require • 
peramatur wh.Jd\ must immediately follow the OOl"l"elpa'ldtng option~ ag81n 
aep&nted by 1 or more spacea. 1he complete Uat of optlont 1& 
aummartecd below. Some relate to topics dlacus.eed ln detail ehewhere. 
Further _,fo rmation ia Cl<W'tsined i'l.the Release 3.t HBLP ftJe. 

-NOLI NE. Suppress sencration of a Une lUIIber table. Thla m.e.kee 
the object program ehorter. but ~ runtlma errors wW 
not cootaln a line runb4r. lfyoor program lnclud83 a 
GO TO expreasi<:l' (eg Go TO x• tO) or ot.her atatemMts 
which require a line runber to be calculated. then the 
compiler wW llweya generate the llne nurat>e-r table 
bceauu the runthne ayatem requlrea it. 

- STAT Print memory wage at.atlaUca at end of job. 
The fornt~~t of the atetiaUoa la de80ribed ln chapter 7. 

-08.1 fUename Use fllename as the rame ol the object file. 
'J'hjs lets you c:reat• the object nte on a different 
device from the work rue. 
Note that _ obj wW atW be appended to the mename. 

-NAME jobnome Chengelhc nemO oC the job. 'thlo t.t the no me 101ed to 
reference the job whilst tt ia nJ:nnlng. 1 t cannot 
contstn e·peoes tnd 18 beet kept short. 

-RUN{ dcv·lce) Link a copy of the runtl"'e syate"' to the oompUed 
progrl'lm. The obJect program can then tWl in atand alone 
mode ie wlthoiUt the nmUroo aystem loaded. 
Such. programs wW of course be longer then programs 
compUcd without this option. 
Tho dcvlce parameter speclfies where the ft.V'Itlme ayatem 
QLIB_RUN la to be copied from. eg mdvl • 1t MUSfbe present 
wMn using the BUOOB"'' compUer end MusT NOT be prese.1t 
when UISlng releaae 3. which alwcw;ys obtalna the run. time 
ay stem from memory. 

-LIST flle:Mme Oivort the error Hating to the tp4.'0ifled device or 
fUe. This can be a printer. a disk file etc. 

The defaults when ro optiona are preaent are! 

Line rumbc-r tab1e ¥lcluded, no statiatice, no nrntime linkage, listing 
to Q Ltbeutor window. 1be object ne..mc Md job name are de('ived 
fr0•11tthc ftl&name. 
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RELEASE J.J COliPil.P.R OI'TIONS 

'flte (oUOW'WIJ opdona can only be u.eed In COMMend lln .. tf you lwve 
RoMa .. 3.2. tt .. on., .,l"e c::onven.fent with thil rde4aeo to tvrn option• 
on ar otf 1ntenctlvety via the tD4DI eystee. 

-IIOHA.IIBS 

- AUTOP 

-wucos 

Nor....Uy Q Liberator h:tud• the name of all vartablos 
which are U8ed ae procedure pet$uletere ln the object roe. 
Thla ll neoe~Nry to M&.pport proced\lrce tuch 111 OPBN which 
ean use a variable's nalf'IO u a perftnater. for example, 
OPEN U.MOVl DATA FILE. lr tide option 18 .. looted, then 
AUch n9mel!l are oot included, Wtd the Object Clle le 
oorreepc;ndfngly ehorter. StatemMte euuh u tho enmple 
above then hive to be t'twrttlen wlth the tuo Mma tnatde 
quote1, egOPEN 13.•WOV1_.0ATAP1L8,.. 

When th1a opt:icn la wed. all tOR varlebltl tn the program 
,,. treated u "'te-ger ••rlablee ll PG41•1bltt. See d\epter 8 
for Alrt.her detaD& 

Thla option tello the OO<IOpllor NOT to~ the compiler 
d!Hctlve $$off d-ribo<l loter In thlo <Np(or. tr ony 
dobualnJ routtnee ... ncludocl .. lthln the P">JIH .. 
they w1ll oiWOJO be -plied whon - DIOUO la ,.od. 

If UU. opU.cn la prnent then • OOMI)Oed Pf'OI"• wm baTe 
chenntla 11. I land 11 al,_cty open when tt ltarta. lt the 
option ill olf Cben the pl"'gNr:t •uat open all tta own wlttdowa. 

1'btl d•faiJ.ta for the lbcwe opticr~ea.re: 
Namoe pnereted. - AUTOP on. debug mode off ~tnd - WINUS on. 
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<.;OMPILBit Ollli!CTIVES 

These are special REMuk statements inserted into a SuperDASIC program 
to inttruct Ut~ co~npiler how to compUe epeclfic pa.rt. of a program or 
about special storage require-menta at runtime. 

A lble c01taining a dll"ecttve muat stt.rt with a REMark followed by 2 
dollar-s then the nrst direottve. 

Eech directive conefebJ of • 4 character nemo tol.lowed by an equel algn 
and then 11 parametor. There mtat not be any apeoe8 eeperating theN 
items. More than 1 di.rective can be placed on • line by separattng each 
with a comma. · 

SET11HG Till! UATA A !tEA 

'The following 3 djrec::tives a.ftect the aize of the object program data aree. 
They e.re only neoe$8$ry when the default wluee are in&deque.te or over 
genorous. When pre&ent. U\ey are be6t plaoe<l at the atart of the program, 
where they can be euUy seen. bplanaUane of the pe.rametere which are 
chttnged ee:n be fOlD'Id tl chapters1 t.nd 10. 

REMuk $$hoap=SIZB Set sh.e or lnUI&l user heap lllocatton .. 
Oerault 2048, minimum 32, maximum 512k 

REMvk Ust•looSIZE Set &be of the worldng etaclt. 
~fault 800, mintmum US, maximum Sl2k 

REMark $$chM=MAX l>efine maximum Channel number to be \aed. 
Th.is reJJervea apece for the che.nnel table. 
See chepter 8 under CHANNRLS for more 
fntormation 

LINKING ASSI!MBL!lR EXTBNSIONS 

RE.Merk $$e.smlPPlLENAM:E.INI T,TABLE 

This direotlve causoe SuperBASlC extensions written tn 
eNe•nbler Ol" with releaae 3, compiled Ubrarlee, 
to be l.t&U.eCI k\to the Object progrem durblg compUatlon. 
lt may bO epooltlod up to 8 times.. Bed\ Ubrary ean 
eontaln eny rumber of procedures or tun:lUon& 
See dl.apter 9 for detail I ot how to U6e this directive. 

OPTIMISA TION OF CONSTAifl'S 

REMark $$i ·rum on tlteger modo. 
This directive tletructe the oompiler to generate .-.teger 
constants whenever poeaJbte. nua wW reduce th~ aize of 
the object code and give tlcreased perform.,ce when ftltegcr 
v•rtablea &re u1ed. Inte-ger conatanta are eleo 4 byte-8 
s horter than Ooating ]"10¥\t C<:w18tants. 
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Turn on noeling point modo. 
"'l\is d(reetfve .,1truete the OOfllptiCr to general~ noating 
point constants. thus optlm1slrtg the code ror Ooeting 
point work. 

Tho def•ult cue is equivalent to $$f and la sultalie tor gener31 use. 
Where ape.oo la et a premium, usln.g $$1 gives apace uvinga of Droood 10\ 
on avere.ge programs. When maxian.m apeed la t'eQUired. these dtrecltvea 
can be uaed any number or time.e wllhln a pi'Ogram to turn on the 
eppl'Oprlate optimiaatton for apoo1flc routtne.s. 

SET'I1NG TilE INPUT llUFFIIR SIZB 

When data i8c read from a device u.aing INPUT, lt la placed tn n tempor41ry 
buffer. Tbia bJ.ffe.t ha8 a fixed etze ol128 bytes tt RCM vcrtiooa A H and 
.I'M. If the Wlput data excceda Urla ebe then a 'W.ffer overOow' error wlU 
~· Page 11.:4 ehowa how to trap auch a condition with Q_ Liberator .. 

JS and •ter ROMS have a dynamic buffer which expends •• neceeea.ry. If 
you wtah to compUe programs which INPl.M' more than 128 bytes then you 
muat U80 the $$bJrt directh·e deacrfbed below to eot the mtximwt~ buffer 
alze required. 

REMark: $$W!fqize Set INPUT buffer &o etz.e apeelflecL 

$$tuft gtvee 1"1) ac2vantagee wlthAH andJN ltOMS. 

RBl.BASE 3.2 COMPILER DIRECTIVES 

'nle toUowblg dt_reotivea are ooly available with the relNae 3.2 oompUer. 

REMark $ $olr 

H.EMark U on 

ntls causes the compUor to lgnore all sOOsequent 
program Jk'lea untU a $Son dlrectlve is encountered. 
lt• s:urpoee is to euppr-esa oompUation or test and 
dobugstng routlnee lnelu<led wltl\ln the program. $$off 
lo Ignored lt tile • OI!BUO option t..a been uoed. 

'lble tume oomplleUC71 baok on after a $$off directive 
ha8 been uaed. 

RBMark $kxte:rnt.l lnforme tile eompUor Cbet the p.-ocedure or function 
def"lnJUon which immediately follows thla diN~etlvc le 
to be aooeuible from other programa. (seo Chapter 14) 

Informs the com-pUer that every procedure and runct Ion 
iB external tw\d eoceee1ble f rom other programs.. 
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Chapter 5 Compiler Messages 

ThJ.s c:t\apter explains all of the message. which can occur when you afi!l 
cotnplling a progr11m wlh Q Liberator. l t concentrates on those mes.se.ges 
which pertAin to er>f'Ors or lncons:lstenotee ln your program. However bOth 
phese 1 and phuc 2 C4l\ eneCU'Iter errors whon •oceuing microdrivea eg 
'drive run• or 'file not found". These rneauges are selJ explanatory. 

MESSAGES DUlliNG PHASP. I 

Phase l wUl give the error 'bed name' If you try to uao the LfBBRATB 
procedure wilhln a program and ' Invalid J'otf if there ia no progrtm to 
compile. You Cllfl e!so get 'bed ptrameter' lf the nsme you have ChOsen tor 
the object correapcnda to one of your procedure or 1\mction namea. 

MESSAGES KELATING TO STRUC1\JRB CHECKS 

A. correctly written Super8ASIC procedure or function should have only 
ate BND I>EFine statement. llowever the blterprete:r wm tderate and 
correctly lwuDe mull iple !ND DEPtQes. 

eg lllli' PROCed""' TBSTW 
lP x:l then ENU DEPine 
PRINT X 
SHD DEFine 

Q_ Liberator alwqye checlc.s t~t there i.s orcy one END De.Ptne for each 
procedure or fuooticn. 1t a procedure or tunctioo contalna multlplo BND 
DEfines thon Q Liberator changes all but the last END DEFine into a 
RF.'l'\n•rt. which 18-the correct ww;y to exU prematurely from a procedure. 

Th03 the al:love example would become: 

llEP PROCedUI'e TEST W 
IF x=l then Rl!'TURN' 
I,RINTX 
llND IJ£fiM 

BUOO&T Q Liberator performs such cheeks on prognm strooturoe during 
phase la.nd msy is !!Ne some o r the •rrors below • .RELEASE 3.2 performs all 
structure chocks during pheee 2 and issueR more explloU wamlnga or 
error&. lt is 81$0 C.Jlttble ot compensating for a greater range of errors.. 

END OP.Pine.error Budget QLIB only 

This means that you have either nested OBPtnttlooe or an BND DEFine has 
been found outetde or a procedure .. 1be rules oonceming DEFi.oo and P.NU 
OE:Plnc aNt listed in chapter 8. 
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RHO OE.Flne altered IJudg•t QLIII onlY 

QlC or roore condJUontl RHO Ifs haa been c~gcd to 1 AAllJMN. 'llle 
BUDGET compUer actually makae thia: change to your oource program in 
memory durinr phe.'Jc 1. They cen be aeon when the progrem la Hated. 
Th1s meaaego 11 0\l:y issued once. r eg&J"dteae of how mauy HB'Tumas hed 10 
be i"leerted. Seo dlepter 8 (or more details. 

MBSSAGBS PROU PIIASE 2 

Phaso two roporta errors oo U:te ecreen or other Ustfng device ea they a.re 
encountered. Q_Liberator continues to proceu your program after an 
error has been 1ound. but will not ganoretc tny object progr•m. tlnce U 
would be ~ble. 

Some CO'lditlone generate wamlnge rather then errol'S. 'fhese happen 
beoaUBe or subtle dltfereneea In ·the way in which the Jnterpreter and 
Q_ Liberator work. Q_ Uberator recognises a problem and takes 
corN<:ttve .aUon. In ax:h cases an object tile is gener•ted e.nd wtU often 
run oorreotly. You are adviaed howovor to exsmlne your eource program 
to underetand the warning. then make the neceee.ary corrCQttona and 
~mpUe. 

AU wt.m.Jnga and error-e are preceded by 1 line r'l\l'nber and tt.e stete,nent 
I'UIIber within the Jlne.. eg L~e 100,3 la the third statement on Jtne 100. 
1be Une nWJ~be:r 11 the Une at which the error was detected. Thlll wUl 
ueually be the line which needs cNn(l1.ng. So.neHm.eJ:t however the reel 
error m.-y Ue eleewttere, usual.ly eetHet. tn the program. 

tt YCQr progrem la atW tn memory you Cllf\ examine it and correct errors 
while t=N.se 2 of CL Liberator iB nmntng. 

To draw your atlenttcn to these measagee. Q Liberator gtvea a ehort high 
pttohed beep when wamJnga are li!Jeuocl and &low pitched beep Cor errora. 

Warnlng-I!NO IF wlthoot IF 

1lte oompUer haa spotted an END IF where one ia not needed. It aiR~ply 
f_gnoree it i"' the a me way &8 the .,terpreter doee. 

Warning-END IF ml11tng 

Arty lP atatements wlthJn a procedure or tunctton ougt•t to have a 
correspcndin8 END lP within the aeme procedure or tuootion. The 
interpreter Is not eo ruaey about this •• the compUer o.nd wlU quJte 
happily uae the next END If' whlch lt finds. ThJa will alrnoet certatnty not 
be whet you tltended- Thus it the compUer arrivee Jt en ENl> Dl!to'inc wtth 
one or more mterrntnated lFa out.st.-.d*'g. lt wW Insert them automatically 
.._ U'l6 object program just befon the END DBFine ond give yoo o wornJng. 
lt doea not chenge your source progra.m: ...,t la your responalbillty. 

Wa_rning_Proceduro cannot be oompUed 

You have used a procedure wMcb make• no sense In a compiled 
envirc::.lment. Rather than to~tng you to remove lt, q Liberator elmply 
Ignores u . See chapter 8 tor fUrther explonetlon. The illegal prooedurea 
are: 

AIJTO CONTli<UB OLINB BOlT LIST LOAD LRVN MERGM MRUN NBif RI!TKY 
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We~-V•rlltje UMd for d'l.a't-nel I'UMber 

Thl1 MHatte t.1: printed cnee at the 8'\d or 0011pUatlon U eo•where tn the 
p1"0Jr•• you have specified • c:Nnnel .-..ber tn a v:trltbio. Q_ IJberetor 
doet noC know how big to gene-rate the chlnnel t.eblo and generate• the 
cter._t4t llze (0 to U). lt IM)' be nece..._ry to tr\eort • U cNn dlr,ectlve to 
inorutto thi-.. 

The foJ io wl.nK 4 me• .. ~• relate to program •truoture errore •• de.oribed 
on pe.ge 8.2 amd At the &tart or lh.ia chapter. 

Womlng .. CondiUonll P.ND '[)£Pine . RE'IURN aesumed 

Warnlng...Notted Of:PINEa. BNl> OEPIN'E t.neerted 

Wernltla: .. £ND DEFine •tattng ... lna.rted 

Ertor--.KND I)RPine without 02PINE 

Error-Hot 1 Q_ Ube:rator work tile. 

ReiN le 3.2 only 

Jtoluae 3.2 oNy 

R414eao 3.2 tn'/ 

-..s.tonly 

'lbe nte which pheeo 2: is proeeain& t1 wuec:otnJNblo •• the outpn of 
phaae t. ttther )IOU twft been ta.perfng with the work flle Olf' 1 oortupUcr' 
M• ooourttd. Repett jilaee 1. 

Error-Unreool"'lllod "'lllbci 
T'he Uno being prooeesed a~rta with en unrecocniaod ohlraoter. NoriUI.ly 
•uctl errora aro trapped by the Supe:rBASlC editor whJct\ n•e-• them 11 • 
MlS'I'uke. 1hl Ulii:oly ceuae 1.8 that the work rue W oorn.~pt. Ropeet pheae 
I. 

El"ror .... Unwpt)()ttod etotement 

The ltne oontolnl a et.tltement which is not tupportod by Q Liberator. In 
p,..eHc..'1t thte 111eana Super8ASIC has rocognJsod an •rror "in cl tnaertecl • 
MISTAK~ OTt" you.,.. tryinc to uae the con•tructa tl ~8 •nd "ltr tlOMS foP 
orror tJ>apptnc le WliDI B.RRORetc. 

Er ror .... Too rntnY nuted 1Ps 

t:ech tiN you u.e an IJt etate.ent wlthll'l tn lP etat•4ftt the co•pUer 
nceN apeoe eo bep track of this nutkll· l t can do tht. up to l2 tfMa; 
~d "'l111 tt rf¥1'1 up wilb tbi:a e:r-ror. 1f you get thJe trror then lt -.oat 
probably IHIW\1 U.t 'J'(Nr JIC'OIN• needa ratrvCCutYIC· If • Uatt or U 
~Y 011 ..... you • proble• lt can be ~rea1oc1 Write to w. 

Error ••• Too fD1n1 neeted SELecte 

Tllla ll ei•U•r to the nested 11' error d..cr1bed above. 1bo •tJd~ 
neattnR " &&tin n. Note that there la • Mparatt e torap area for 
ad.~nlnltlerW.g SBLacta and l'Fa. 
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Rrror--SBLoot ml•afng 

The compiler has round t SELect clause (eg ON X::l'l or e1mply : 1) but there 
hlil8 been no prevkul SELect which must precede IJuch a constr"Uct. Ycur 
program must be corrected u the tnterpt"eter'e behavklur in auc:h 
cil"CWfl8t~ees ts to go toarchJ.n.g th.rou~ your prognm for the next £NO 
SELect Ceny c:rte will doO then oontinue execution aner this point. An END 
SELect without a prlor SELect w-w eleo give this error. 

Error ..... BLSE w:itl10ut IF 

An El~SB atatement has been fomd outside of an lP construct. When the 
interpreter encCU'ltere this tt eearchos down your program untU tt finds 
the next MHO 11' then continues ex:ccuUon at that point. 'ThJe 18: a good 
eouroe of buga. IC no BNO IF la Cound the Interpreter JU~St etope.. This ill 
an example of how utlng Q_Llberator can help to track down problemt t\ 
your progn:m. 

Error ...... BND SELect missing 

In a correctly structured SuperSASlC program. f':tl"ery SBLect must have a 
correeJ)O"dlng BHU SELect. PurttHtrmore they should both be contained 
within the eeme procedure. If the compDer finds itself at an END DEFine 
wlth ., wd'inilhed SB.Leot then tt la sues th.J.8 error. 

Error .... BND REPee.t mi.asing 

Eactl RSPeet started with.in a function or procedure should be terminated 
with an BND RRPe.t wtthfn the NIM procedure. lf this Nle tg violated 
then thia error wtu be given at the Sld of the procedw-8. 

Brror ... . A.mbiguoua name 

A ntune t.a been used to represent more than one ontlty. eg 8-8 a variable 
and •• a prooectuH or e..u.:uon. You wtu aleo get thla error U you try to 
make an assignment to a tuncttm. Programs containing such errors wW 
usually be rejected by the i1terproeter with a 'bad .-.me' error. 

Error .. - Too meny ee.sembler routines 

A maximum oC 8 u&embler extenalone can be linked to an object module 
uelng the dtHctlve U atmb. 

Error-Cannot open a..aaembler routine 

1be aeeembler exten.ston cannot be fomd on the device whleh you stt.te<l In 
tho directive tSnmb. 

Brror ... -keyword muet be at start of program Ruleesc 3.2 only 

GLOeAL, OEF IHTilOBII, BXT PROC and EXT FN (In ony order) muat be 
placed before the first line oCY:our program(e.X0Judln& REMar-kS). 

Error-•• Syntax error On RBM $$ directive) 

Oireettves ore explained Wl ahepter 4. 
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Chapter 6 Runtime Errors 

W'tM!n an error occurs within a running object program lt ia termed • 
runttme error. 

YQU wiU a1 ready be familiar wtth mm1y of the n.mUme errore beceuse they 
ore idur1Uc&1 to those generated by the interpreter. However, the 
interpreter 11 otten vaguo about the exact cause of .. error with aorne of 
the tn~eagee bein8 used to cover rDOre t.ha'l one ailUIUon. Q_ Liberator 
Improves uJXrl thla with more e&pUclt meeeagea. Purthern10re the chance 
to recover from eortaln errors is included as a etanderd teeturo. 

TfiE ER.ttOR WlNUOW 

When I'J MJJltime error occur' Q Liberator opene aS Jtne error window in 
which to display it. This wb'uSOw steya on the ecreen untn you eeleot the 
curaor within lt by pressing control C. Now you cmaJt acknowledge the 
error with ~Y key Ot if prompted. snswer the Retry question. The error 
window wtU then dta.a.ppear. Note that when memory permits. thJI window 
ls transient, le when lt l.s cloaed tt restores what was present on Ule 
screen et the tlmo tt wu opened. 

The rwme ol the job thtt caUI!Ied the Ol'ror la alwaye printed tn the top left 
hand corner of the error window. 1be n!at of the error information 
depend• UJ)O"' the category of nJntime error. 'nwlln ore three eategorlea. 
tnitlaUaattc:n errore. QDOS errors .-.d QLIB errore. 

INI'nAUSA110N BltKORS 

Initialisation errors OCCUt" immediately after an object progrMm is loaded 
U aornothtng esamttat to support the program cannot be found. 

The flrat thtng. job looks for Is the runtime 11)'8lem. rr th.la ia not found 
or hea tho wrong venton then yw will eee 

Runlimea miulng! 

on chMnel 0. The error w indow cannot be used because lt 11 controlled by 
the r'lWittmc sy8teml 'lbe tWltlme eystem. QI.IR RUN 11h0uld bo loa.dod by 1 
boot progrul prior to running An object progT'am. or tho program should 
have Ita own copy linked to it. The release :t.2 runtlme tystem wUI sv..pport 
progra1fl8 cOtnpiled by tho budget eompUer b\Jt NO'r vleo vera&. 
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The sooond thing tMt e Q Llbot"tJtor object pror.rxm does ts check th&t 
any elCteo&ton pl'OCec1ur"'8 Or func.Uona which jt needs are present. 'ttlc 
oetlon token if any ere not found dirters between the COMplier retesses. 
The BUOGST eompUer produces a list of the missing names in the orror 
window. The program can go no turthOr and aborttJ.. 

For example if you had a same which required 2 ass~Abler procedures and 
you forgot to load them with e boot prog·rem. and had l')()t linkoc:J them 
durllls oompUe time. you might see: 

JOI:l: Speocgame ZAP EXPI.A)lE missing! 

with theBUDGRTcompiler. 

RBLP.ASE 3.2 does NOT report mtaafng procedure& at tnltfalhitttiOt•- ttley 
aae assumed to bG overlays which wtn later be loaded ond ere nutrked as 
currently undefined. If they are called when they are undefined a QnOS 
'bad no me' error it reported. Chapter U ex~el'ns overlays in detail. 

QDOSBRRORS 

QDOS errors are tbe eta:ndArd erTOr rneesa.ges which ere also uee<l by the 
interpreter. 'They arc Usted in the Concepts seotloo of the OL User G\llde, 
end wW be famUiar to mcutt users. There is a procedure doscribed tn 
chapter 11 whi<:h contalns every QDOS error. 
O'dy eo me of the QDOS errors are actuelly URed. The only occaaton which 
can re8Uit tn a QDOS error ta when a machtna code procecture or fun:ltion 
nturne an error oode. 1he only exception is 'bad na!M' u described 
above tor Release 3. Q Liberator 1\as tte own messages for other 
circtnstanc.!l.. For eumiJe trying to poettton the cureor outside of 8 
window results _.. a QDOS 'out of rsng:e' error. Trying to access &t'l &rray 
element which doe• not ex:let give a a QLIB 'Index out of r411ge' error. 

QI>OS errors ere reported &long with the Hn~ nLWY~ber at which they 
occurred providing thet you he.ve not supp~Hd generation of the line 
number table by a oompDer option. Following the Une number the name ot 
the otfendJng procedure is printed. then the text ot the QDOS meseo~ 

QDOS errore are U8Uilly input/output errore. le they occur in pTOCedUJ'es 
which move dllte to ... d from devicetJ.. Often sudl error& wtu be 
recoverable. .-or this re.eon Q_Liberator ah•-:t• lete yw retry when • 
QDOS error OCQurs. The point at which the retry rcetarte la lmtnedlatcly 
beforo the pt'OC9cho'e neme which cauaod the error. For example the 
program TEST might contain the foUowing: 

10 CLS: OP8N_ IN I~.MDV2_TESTDATA 

If you ran lh1s with the Wr'OI'lg tapo b1 m<1·v2 then you would 6CC the 
followbtg in the error window: 

Job 1 TEST Line 10 OPRN _IN 
not found 
kelry Y/N 
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Mote that thla .ean.s the proee-dur'e OPEN IN hM reported error 'not 
tound'. lt don t-IOT Mea'\ that OPEN_IN ltaeiJ <.Wlnol be f<UicL 

l•ltc::ln:g tho oort"'Ct l8pt: _, mdv! and anawerW11 1 Y' to lht ret.ry que.tton 
•oWd r.,.ult ln the profr•• roatarti\g juet altt'l" the CLS prooeelure t.nd 
oontinu.ing AUOCeMtully. 

lt you IIHtWCI" 'M' then the program • W print ltt Nntlme e·tatliUoe t.nd 
tbOr't .. 
Noto thtat RH'fllY may l'k)t be poulb~ ...,do.r- eome clrcwnat.encoe. trld of no 
value ., othorl, but et Scaet you can try. In addition to thiJ 1t.n"-rd form 
or error- rac.over-y, QOOS errore can be trepped Ullntf q_ 8RR error 
t repplng. expl1lned tn c:hapter 11. 

QW~ tiKRORS 

QLIB wrore are 1110re eerioua. '!bey lndScete ellblr a Pf'OCJ'•llllllbinl 
proble• or a tack of ~· Wbereu the er-ror _. • ._., ltntrtlle.d by 
the "'"'PNler I N on ... ID deflned and uMtlplul .. Q Liberator hu • .,. 
~lolt ,.,tl-.e •••ae• to abed lf&bl on wbue M error really Uea. 
ao.. ollhiM ere rellted aoldy to Q Llberato.r'e kltft'Nl worklna• while 
oU"Wttl ..,. \IH4 to repa.ce., a t®tguciil QOOU• .. Mce-

lac:h Qt.IU M HMI'!._. t or 1r10re error ,..ben eaJOCieted with 1t whleh 
can aomcttr.e• conwy add.ltlonel lnlorc&Uon. Where t.h.la; .. lhe caM. 
detaUa ue 81'1111 after the explanation of the moeuge In t.hl OOMplete U.t 
be)ow, QUK ert'Otl IN IIWfiiY$ C.tal; no retry .. poulblt. 

No~p epaoo 

'1'11fl Job hAll rttqueatod II\ON data atorage fro,. U\• oonunon heap but hn 
boca uri3UOCcesrul.. 1lK!rc aro too many jobl!l 1"\lJW\lng. l hft help 1.1 
fraecmenhtd or you hAve exceeded the memory captclty or your QL 
Po .. lbly you hltve written a progra• which t\11\1 rlol end IJ1'1bl moro and 
IROrt MCtmOry. R.ol.d U\e eectlon a. memory ors:ani .. Uon ro,. further 
delallt. 

No •tack a.n 
'There la ~wlflcktnt ateck aptce to cont..._. Aloe~~te 1t0re atadl: Ul'lnc 
QLitt_PA"'\:Il or include a sSstak dlrecttve In lhtl .ou.rce progra• and 
NCOGtpDo. 

Verlable ll1derlned 

I Oceurred w ithin rw\Ut~~e IY•te• 
t2 Occurred wtthln proceckft 

YCIU: Nve r·der-enced a va_ritble which hAs not beon aatigned 1 value. 
SuSMtrDASIC w(J.Ild gtv••error tn expN.ulon'. 
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Strlnc too P>c 
1bo •ulmu- •trtnc alae is 31111 character .. Thle «rror la &enerated 
when ccnet~tCinltfltc two atrlrlg.s Ceg ah•ABC'? prodl.ll:*l • atrlnC whkft 
exececdl lhia U•:lt. 

Array too biS 

'l'he dlmenalont of the aJ'l"e.y when .. ult,plMd together are too Llrge. See 
the eeottcn an array a for further detaUa. 

Array not DINed 

You hive trtcd to acce" .,.. nr~ which 11 curroenUy mdetlned. PJt,oe the 
DIM at1ttment beroroc thtl potnt .,_ the progra'*" 

lndloH Wtonl 

Yw htve tpeclned too •my or too few lndicH fol" en trrt.J or etrlnc. « 
the 'arr.Y la aotullly a variable. 

ltTypo lo ...... 
20 N...-ber of iridic ea wron1 
11 Occurred t'l a ~c:Qie pe.rt~-.ter 

lndu out ol N\fee 
An Wlda. le NgaUve or cruter ttwl the dlmen•lon. 

SUce not .Uowed 

13 Ooourred dur·lng • llltolnr operation 
28 Oocur'red tn a pl"'CeduN pe;ramete,. 
35 Occurred during array or '''"'' aocees 

Yc;a~ hlv. atteMpted to perform a alletnc operation on the Wt'Cin8 .:>rt of 
data. "'hla otn hl.ppen lf you pus a .tmple varleble to 1 procedure wt\lch 
p_pectl to work with arrays. or lt you dcn't apeclfy enouct• lndk:ea to 
unlq\IICly Identify an......_,, of an erny. Note thlt only atteea of •t:rW'Ica 
or atr"C a.M"tyl ., be: wed wlth!n ., exprettfon. but llf'!/lrrt.y allce CWl 
be wed •• a procechre: or b:etlon perameter. 

7 Oeeurred within W1 Uptoe:UJCI'l 
t4 Occurred when etorina data .,,to • vartahle -a 1(2 to 4)::1 
H Oocuned W. a proce~ pera ... ttt' 
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Array not alJowcd 

Y~ h8ve attempted to use an array when • simple vsriabJo was e~peoted. 
Thi.e hOPI>Cr\S when 8..1\ e rr$)' 1$ pasted to 1 proc::Gdure or tunoUon which can 
only deal with 8lr~~ple vartablea. 

Olvlslon by 0 

This is or cour-se U1eglll in both Ooating point Md int eger forfll,. 

25 Integer operation 
37 floet ing pol.nt operat ton 

OverOow 

rf Ooat ing point ovcrnow. you have exceeded the rWtge of QL floating point 
arithmetic or more likely. divided by zero. It integer ove-rflow then an 
integer has e~ceeded the l'&ngo · 32168 to +32767. 'lllJt eton only happen 
when making an assignment to an 1nteger variable. When evalutting an 
tnte,ger upresslon. Q_Ltberator will eutom~tic-ally awitc.h to floating potnt 
If integer ovcrOow occurs. 

13 lntcger ovel"flow 
36 floating potnt overllow 

String le not nt.nerlc 

Yw h8ve tried to perfOI'ttl a calclilatioo on. or sot a nrl&ble to. a atrtng 
which does not contain a valid number. · 

CM.not retry 

The error is too eovere Cor retry to work. 'nlls ls unlikely to occur In 
practice. 

Vnroeolved rctarence 

Yoor program t.a trying to go to"' W\deCtned pl.aoo. This may be eaused by 
EXlTing from a FOR loop whJch has no BNl> POtL 

nE'I\lm mi.aslng in function 

1-.Very f~.U~Clion ahould R.E'J'urn a value. 'This error occur-a if the program 
reaches the f. NU oeFlnc or a 1\mctton. 
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a.rt ol llATA In R8AD 

Th.e tt.EAO prccodure: hu nm out of DATA atat..-.enta. UN 201' to t .. t for 
W. ll01dllloo prior 10 coil~ l<llAD. 

GO TO out of rlnCO 
You IN •ttempttng to GO TO a Une 1'\Utnber beyond the tut Jlne ln the 
program. 

lnternel 

Oh d01r, yOJ Mould never aee thJJ! An error hall oooutor«!d fnatde 
Q_ Uberetor. If it reeDy happens to yru. check that Ita not a tSAJrloua 
cor n.aptton, that you are not violettna any Nee and tl\iat your progra• 
worlc.l oorrecUy w.<Ser tbl .-.terpreter. If the error pereltte. pluao wrlte 
to 1JII lncludtnc lf poa-'ble • oonci.se demonatratlcn of the error. 

The foUowtnc errora <WI only OOCW' wtth Releeae 3 . 

PO& type error 

Tho w""'llypo o!ftl'iablohu --In o PORioop. ThooooopUer•lMI 
lllocata extre eloraae for F'OR variabMe. 1'h1e error Nppena If the FOR 
0<1nt~ vaNIM 11 a fonu.l proced\re pere~~~~ttll' and thlechal pera~~eter 
11 a nor ... Goat or lnlepr. 

og. 10 DBPino PIIOCedure 8ADFOII(X) 
tO FORXsllo iOoPRINTX 
30 END OOPine 
40 A•l 
5DHAOPORA 

A tPor type tri"'r' ia reported at Une 20 bec.auae v~u·llblo A 18 .Wattt uted 
for X In the procedure. The inter-preter WOldd give a 'bad n11nte' error 
under thole cltc\lllat.ancee. 

<M!rloy toblo ruu 

You htve attempted to uee too m..-,y external tuea ahnuUaniO.llly either •* 
overtaya or re1ldent p~dure.a in cne prograM. 

Olobol lllloolna 

A or~08AL wr1a.bla Nferenoed In tn externalll noc p,....,t tn the root. 
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SUpertJASIC 11 privileged ._ QL J~ In that lt 11 the Cl'1y- whloh to 
ollowod to lhrinl< on<t expond lto enure UM to oult Ill .-.sa. IIXECutoblo 
jobo ouch 01 Q Liberator object progra,.. "'" to 111k1 do with a llxed 
job atM alloet~Tod when they u. atarte<L If they tequlre .are aton~ 
then they 110at UM the common 1\eo.p. 

'IIIo _..,.. hllp to on &I'M of -ooory which QD08 &dlllrUtora. - a 
job aaka for tonMt lHaaory, QOOS .pita otf an.,... of tbe oo-1101\ hMp for 
tho job to -. _, a job to -.cl, 011J hllp lt hu borrowed lo 
rotumod to QOOS. If _,. jobe u. .......,. - 1111nf .,.,.._, """' a 
.,...,.,... oa11ec1 hllp frar->totlal- _.,.., nu to -IIIo -P to opllt 
Into- o-Il pull ..... o( ·-.... tq"""""' fet • ..-job to­
ct_LiberatOt to OoDble about -r .,....,.._uan. Objoot _..COD 
be-to- all date wltin. Job'• -.rl ...... e..,-expand 

Into tho - -p .. NqUI:red. 'lba - - be - be(- • procn• la OOIIpOed by .... a a:apOe.r Clireott" or an.r QOIIiplla~ 
oatnc lbo utlllly Pf'OCNlO QLIB _PATal. 

08.18CT PROGIIAII 8'I'RlJCIUil8 

A Q_Libe,.lor object progra• -•to of a code aree oncla data a-. 

Tht oode area conta.lna the 00111plle4 for. of UM pf"'OI'&• 11'14 pua .. ter. 
uaoclated with 11. If you hiH linked In the ....,u.,. oywto10 or II1Y 
IIHfll!blt r routtnoa, then they too are oontl.lned withtn the oodt aNe. 

Tht dat. a rea oont&ln.e va.rloua control arua de~oarlbec1 ~ow and ttort.p 
for wrtab .. e. Note that lt 11 criy the oodt ll"H that ooouplee ftle epeoe on 
a ~crodrtve .. Uowtvel' •'-' the propam la Load.cl tnto MIDOry. there 
,...t be........,. opacot to a-'oto both tho code on<t thl data. 

1bt ltatt ol the oode .cl data.,._. are printed at tbt end of • euoceettul 
..,..p~~at ..... Thoy _, ot.o be obtained by ua1nr QLIB PATCK. whllat tha 
total ·-_.,ped by 0 job In -f)' -be dlo~ by thl procotdUN 
Qol, 
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DATA AR8A 

The foUowlng parte of the date aree are of lntereat to the uaer becauae 
tbeir e:la.e can be modltled: 

Cbonnel table 

The li&e of thla table dietatea the htgbeet channel number that can be uaed 
wttNn a program. lt Je ...,..s·bl4 to keep dwvMl ru.nbera low because a 40 
t>yq entry la reeerwd for all cllannola up to the hlgheot whlcb you apodly. 
('nda la alao true fol' the Interpreter). 

1lM! ..,.ber of chomela le nornWJy oet outoosaUcally by the oomp!Jer. 1'ho 
mtnltDum rauabel' of cbennela le J lnd tbe default lt va.riablee are used fol' 
cbannol IUilberlla IS. Thlo .., be chonie4 by uatns tbo $$chon dlreotlve. 
Note lhot on at..,.pt to_, a cbamol with a ..aber higher lhon the table 
~&e allow a wW prot.bly reeult In a lfYilelll craah. 

S~ck 

ibe etac'k aree 18 a general work '"' uled to ator. return addNaee.e. 
lceal varlabiM, prooocluro pan110tore and elacoJ.IaDoouo control 
tnforaaUon. n.e &IQOUI\t of ataok \.-ed degende ..,ry much on tnd.IYtdual 
pror.rua. DMpty neated. prooedur6 calla or reouratve routtnea will 
l'\lq\IIH a large atac'k to rm euoceutuuy, u wW .. china code routlnea 
which -..nlpulete large atrinp. If • PI"'Of'U' n.ww out of etack then U will 
aoMII&IIy otop with a ~LIB error. 

Oocaalonolly tb8 otocl< llhortap occuro within a Oll&cldne oode procedure 
whlch cumot twu111 the oanctltlan. 11dale Wte!y to o.auee a cruh. 

'nle default lllse for the ttf.ok le 512 bytee wbfch le ceneroua for an~o~ll 
prosraee. It can be clw1ged by placing a $$atak dlreoUn In the eource _.. ... 

fiqp ...... 

The heap aru fa the eeotb of the job' a data aru UMd tor the etorege of 
dynt..ndc data typel U• tboee that grow or ehrlnk In llae during runtime.). 
AU etrt.nca .nd arn.ya 11\d trry eellOCiated <leeoriptore are etored here. 
When progra..m le compiled. Q_ Uberator cannot tell how tara:e lhHe items 
mi&bt beooftae 1nd eo tt .a~apty reeervee epeoe Jn the data e.rea to be 
admtnletend at n~nt!me.. If thla apace proves to be too eJUll then an 
object p~ .W autocnaUcaUy ~t cne or 1110re e.roeu from tho 
oomiiiiOI"' heap Cld ~ tnto them. n.a& a program w1J.1 never oraah 
becauee of • hMp llhortage \rltU the whole of the co•uoon hea,p ta 
e:dlautted. 

'OM default liae of the heap tne Je !Ut bytes.. 1t et.n be incree.M<I up to a 
-.xlmam etce of $12k. When extra atorace la requeeted from the OCMrLraon 
beop, lt le alloc$ted In . 512 t>yq -. at a mini....... To avoid ony 
poaldbWty of common help frq;mentation you ~d obtain the ateUetlca 
for a given job and eet the heap INI hlgb enough. eo that no oommon beep 
roquoete a.ro neceeaary. 
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Moat program wW run correctly with the default pen.meter aetUnga_ but 
they will not be making the optlJnum uae of .. -ory. To ualat In aettinc the 
eteck atso and data eb:e pua.tMtere, the nmtt.e ayateaa cen produce 
etaUeUoe. Theee ere proctuced whwl a job en4a if the -atat opUon waa 
aolocted during 0010~Ucn or oubeeq\*\Uy lwnod on by uo1ng 
QLIB PATCH. Th<t ateUatioa are olwqo produoed when a job tenalnateo 
with M error. 
the etetletJc.e eppear ln the error wtnd01r In tbe toM: 

lloto .... bbbb oo Stock dddd -

where.... si- the IilO or the heap ..... within the job, .. 
set by the U-p d!recu .... 

bbbb lino the totol >BOber ol bytH rooquooted froat 
lh.e co-tmon heap. 

CC 11 the total n.aatber of OOOUMJI'l heap req-...ta. 

dddd lo the oll.e .n-ted to the otock u aet by the 
$htok d!recu .... 

eeee 11 the UKU"It of et&ck whlch wu a.ct:ually ueoc:t. 

If you compile a program which uaea atrlnga or arraye wdng the atand.ar~ 
defaulto, then the lint tlmo !het lt la N>,... wW -!het bbbb and cc are 
not! t:ero le the job 1\u 'apW.ed. over into the OOCil.lltOn heap. By aetttnc the 
heap elze to a ftcure allg'hUy greeter tbttl the eun~ of ...,. and bbbb the 
entire UMr heap can be contlned. to the job'e data aret.. 

StnUJ.arly the atack area. can be reduced by Mttlng the eteok alae to a 
R.gure cloeer to eeee. It ia wiM to alWQ'I leav. ~• lp&f'eo 
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QLIO_PATCII 

'tho progra•n QMB PATCII. supplied in objoot form on your working copy, 
can be usod to ch&nge par-ameters after • progr-~tm h.us been eornplled. lt 
MA$ be used inte.ra.cUvely by loading tt wtth the command: QX 

QLI9 PA 'l"CH The present& lion of QLIB t,A'I'CII on the s<:reen varies 
between thi budget version snd releeae 3.t.. -

BUOOBTQLIB PATCU 

With this version you will tlrat be uked for the object no me which you 
wa:~t to change <no need to append _ obj). The current ,.,..rametera are 
displayed and you csn overwrlto them tr necoe~Je.ry, If you decide not to 
petch the CUe you'*' QUIT before tho changes are •pplle<L 
Budget QU8 PATCH eRn also be atarted by pt18Stng lt t. command string 
tn a eimUar lSrmat to the LIBBRA'Il: command. '111e flrat parerneter in the 
command etzoing la the name ot the rue to be patched. lt ahould be followed 
by a Uat or options sepert-ted by spt.oes or commt~a. AU optl01a O)(pcot a 
parameter except for -a tat and -noetat. The optlone are aa foJJowa: 

-ohtn f'l.lmber ctlange the aize of the channel table 
-atak rumbu d\ange the abe ot the stack •rea 
- heep ra~mber change the sbe ol thG job's ueor heap A Nit 
- name jobnlme ch~nge the Nme of the jo'o CNar the object rw.me> 
-slat tum on etatlst.k:l 
-noeta.t tum off stati&tiee 

Example 

QX mdvl_qllb_patch."mdvl_<lemo_eort -etak 400 -chan 4 - sta:t" 

If a para~neter ill. out of ran.ge then QLI8 PATCH entOl'8 the ~tel'8ctive 
mode to tllow the error to be corrected. -If the patch Is suoceaatul the 
me.ssege •QLIB_PATCH complete" la printed on channel o. 

REL8ASI! 3.2 QLJB_ PATCII 

Thta veratcn is OCI"'trolled by the pointer interface tn the same w~~y &8 
the oontpUer it.sel!. New values tor the parameters con be typed Into the 
appropriate box.. 'Ttle d\a\gee aH applied when PATCH Jt eelccted. There 
la no command line ~terfaco. but the utDtty can be mode resident or 
overlaid and celled up with the pJ"'Oedure name PA TCIL 

PATCHING QLIB_OBJ 

ln tho mHkely event ol Q_Uberator itself 1'\Wdng out or stack when 
compiling. it ie possible to b:reaae ita atack with QLIO_PATCH. 'hle other 
optl~ pnamettre ehwld rot be modified. 
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Chapter 8 lnterpreter/O_Liberator Comparison 

9_ Llber•tor ., .. doelgned to ptoVide mu_tmum oompettbUtty wtlh the 
SuperOA SIC Interpreter. 'Ihere are bowever aroaa where a compUer muet 
hy lh nttture do thlnge diffe-rently from an tntetpreter. Purthermore there 
ere SupcrOA SIC keywords whioh ere me~nlnC'en In a COinPiled 
~vtronmeut .. 
"nnla chepttr COMQ!Irea the operation of Q Lfbetetor wtth the interpreter 
end doc"ncnta dwiltklne.. en.I'Wv::em.-.te 'ind rHtdctlon.. A ,.,.,.be:r of 
Nee Art foriiNI.Ited which tr applied wW help to ena~:re t.hlt your 
prorr•• oo-pDe wtthout ef'roroa.. 'Ibeee ..wee ehould not be reprded •• 
reetr lcUona: thcty '-" aU r.Dy pert of the .,.ntax. of Supe-rUASIC Wtd are 
lher~fo~ built Into Q_ Liberator. 'Tbe interpreter '- \tu rlp.rcue In Ita 
lnte<prototlan Cor the nlleo> ond .,., be made to dloNprd U.... by bed 
procn,.•'""' 

COMPA'IIBILITY 

Q_ Llbentor wu dH'flflCid to auppor-t the veniCI"' of Supr:r8ASIC ptMtnt 
~ .BI end AH RCMIS aa d<:loaented In re!er...c. 1. The eddltkltt.a 
k4r1wor<lt preiMt fn .IS tnd .Wsequent ROMS are not aupported 11 they 
ve lnooMpltlt Wld not forl'\&ll,y doe\.WI'ented. The Q ERtt fof'ftl of e rf'Or 
trapping la adoquate compensation tor their om!i1ion .,d hat the 
advantago or being useable with all ROM& 

Co111pUed Pf"Qgrams tre fuJiy portable across dltferent JtOM t:ypee. 

Comp!\t tbUily meant that a Q_ Liberator object progrAM flhould behave 
klc.w1tloa.lly to tM correapondlng SuperBASIC prurrem running Ulldor the 
Interpreter. 'rhla fa &ant! rally true providing thl.l the fir at rulo le Met: 

Rule l: '1'he 80UI"CO program mutt run correctly l.a\Cier the t\terpreter. 

COft'IJ)UII'IJC ptO&f"al'l'll which oonfor-. to the SUperOASIC 8)'ntU but give rl&e 
to Mr-Soul runtlme errore ctn produce unpredioteble r-.....ate: tMre te no 
g\Mrtntee or ld tnllc:Al bd'~Pbar fn *X:h caiM-

SomtliNI. however. ft cen be mll~tenlnc: to OOftlpUI • procra.- wh-Ich it 
MhavW\c •trMply. h«:ause Q_Ltbuator'a .are upUclt error •eaaare• 
IN1 p5n Clown the pc"'bM• etther et co•p«e tloe or l'\lntiJill• 

8.1 



§!· tNTEaPRETBR I ~LreetAtot co"PARISON 

l'ROOKAM STRUC'n.JRB 

SupcrDASIC, In contrast to ea rlier RASIC lmplemEJltations is well 
equipped with <x118lMJcts which add etrudure to a program. PROCedures. 
F\INcUons. H.F.Peet loops. FOR loops etc, almpllfy a program and make tt 
eaeter to rud. Progl"tlrns ces• be woll structured or l)tdly etructured. We 
shall not attempt to formally define 'weU etructured' but wlU eimply alate 
U.t a weU structured program would el ready obey ~I the rule a preaented 
hc.l"', wouid probably be lndmte d to reveal the un<Jcrlytng form and woold 
compUe without problems. 

Badly trtructured programs wiD rceult m compUation errors and waminga, 
and may weU be impoutble to lathom. 

During oompUation., Q Liberator has to asoertaln the s tructure ot an 
enUre program as it reids it from top to bottom. The intorp-rotel" however 
tacklet a prog:r-am'e tln.tcture 88 tt encounters the keywords at runUroe. 
lt is quite po~Slble to ex:plott thla phenomenon to produce W-atructured 
prognme wbJch will nevertheless run. As .-. extreme example CXI'!Sider 

10 bed practice: STOP 
20 END-Define bad practice 
so Dl!Ptne P ROCedU... bod_J>roctlce 
40 PttiNT •breaking the rule a• 
50 GOTOZO 

'Th.e katerpreter does not care that the proceW:re seems to end betore it 
aterta. At :runU.me it nee a DEFine then an F.NO OBPitle which fs .:11 U 
requires. Of course Q Liberator cannot predlct the order in which 
atatemenla wW be ex.ecufed and ao wruld reject the above progra• during 
phe-se 1. 

DEFine..BND OI!Pine 

ne tulee ret.t.,g to proce<klre definltlon8 are a.imple: 

Rule 2: Every DRFtne etatement must havo a correapo'ldlng SNO I)Bflne 
later m the progratn. 

Rulo ~: DEPinltio'te C*'U'()t be nested kltlde each other. 

ll is also a bed habit to have more Uwl one END OEPine ins procedure or 
fu.not101. Some programmers we thl1 u a DICthod of escaping prem.eturely 
rrom a rout.tne. Q_Llbe.1'8tor tolerat4tl UUs by chan(lng such P.NI) I>EPtnes 
into R.E'Tums. This i!J performed during P'lase 1 with the budget compiler 
and In phase 2 with Releue 3.2. 
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t'OK.~EHO FOil 

The SuperflASIC fOK...KBXT-BND FOR 00'11\Net te I qet l~nproovet~enl 
OYer thl POL.h''EXT loop pre9ent in earUtr 8A$1C IDIIplt~~~tW~'-tlma. 
IIOWI'Ytr 80Mt of the booka ~rport.,g to teach SuperBASIC taU CO ll'lke 
deer ldctly h)w lt operates and how it lh:JuJCS be Uled. 

Wtlh the exceptlm ot the tingle Une (lnUne) form. eacn FOR el3tement 
oufl\l to hftve • corresponding &ND FOR ststoment. Thte lt the potnt •t 
wt\Joh tho loop fJlds. 

If yw with to preJn.thn-.ly procese the next Item wh111t wllMn • FOR loop. 
the NRX'l' etatement ehould be used. Thte petHI control bir.ck to the Uno 
oontalolns POll. 

If you wish to prematurely eiCipe from the "'tlre loop. then the BXIT 
tlaltlltnl lhould be ,.ed. 'Dle progr•m JtnPI t.o the ttatemont after the 
BNU POll. 

Por eGNplt. 

10 FORa• ! to 10,20,30,48 
10 lF ... THEN teXT X 

SO lP -THEN I!XITx 
40 PIUHT.z-
~O!ND RlRx 

: RDierk ettp prtnt lt ... 
: REMa.rk abort loop tt xllb 

tn pNoUce. oltm d ... to aperitnce ot •1Uor BASIC .. PC"OKI'••nter• wlD 
uoo Nf.X'r In pl.toe ot END FOR. Q Liberator ..._..,, tl\lo -10 ond MJdl 
pro(rtllll wW COiflpUe without ern>rs. ~ wW al.o run wtthout problen~t 
wtth two exoopUona: 

I f 1n HXlT le atlempted. the QLIB error "U,re~vtd refeTence• win 
be reported. 

An tmpty FOR loop (eg FOR Xlll2 to I) will c1uae thO "mo error 
beeaute tho progrt.01 expects to conttn.oo ,n., .. ., 8NO PO M. and none 
t.- pn;aont. 

In then CIIIH. the interpreter would eimJiy etop or. woree etW. ute the 
next ... t ch"'R P.NO POR which it eoWd find. 

'nMI tnJ.,• for• of • POR NEXT loop has an implied EHO POit at the end of 
the 1~0. lr a IUpet"flUOUI all) FOR (or NKin") lt pre_,\. tt .. .S•JiY 
....... d. 

lo 10 POR•%1 TO 10, Pllllo'Ta 
and 10 FOKvl TO 10: PRUn"x: ~0 FORx 

art equln.tent. 

Tbt 00'\trd Vtrlable t:l a f'OR...ENO POR loop c.nnot b4l I (MINI prooecln•e 
p.ndOter or an errcw wUl oecu.r. 
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FOK toop.a can be nested to any desired depth; there is no Rteck penolty. 
FO!t loops QUgJlt not to be nested a.s .shown below, but Q_ l,tberator wlll tn. 
tact hend!e eud\ ne.sttng In precisely those me manner as Ulo W'lterpreter. 

10 POK x:~~ l TO tO 
20 PORy.l TO 10 
30 PRJNTx.y 
40 BNO l'OR• 
SOBHO PORy 

With Rclee:se 3.2. Integer f'OR loops are poeslbte. This is de8crihed ln 
chapter 14. 

REPee,t.-BND REPeat 

This oonatruot Ms no CCU'Itcrpart in earlier BASIC&. Cmacqucntly there 
it ro oxcuee for not obeying the rule .. 

Rule 4: Every REPeat should have a correspo"ldinc END REPeat later 
ln the program. 

Rule$: REPeat loopa atarted within a pt()(!ed\lre or fuootton must be 
term.ln&ted .,at de that procedW'G or fUnCtion. 

n.e ~cot NEXT as a sWstltute for RND REPeat Is not supported because 
such a loop canoot be EXITed. (EXIT csuses a jump to the atatement after 
6NO REPeat).. Q Liberator wW generate the er ror 'P.NU ft£1,eat ltlleslng' 
with the line rum-ber of the END DEFine statement whe.re it lifll8 detected. 
'There Je of course no rettrlcU; on the u.ae of NBXT wtthln the body of the 
loop. 

A eupernuous EHO_R!Peet at the md of., inl*'teREPeat i8 tgr.>red. 

REPeat a CW'I be nested to any desired dept~ 

SELect ON... END SBLeot 

It la regretable that the .,terpreter cnly permits noating point rumbers Q3 

the vartatAe which la Wated., • SELeot eonetru<.-t. (t l8 to fset possible to 
enter and IUl a program containing a SELect on a string or itlteger. but tt 
wW not give correct reeulta wltb the interpreter. lt will, however, run 
correctly when oompOed. Thte la a conatnact well worth uslng tl you CM 
put up with the incQnvenience of not being able to teat it with the 
Interpreter. 

eg 10 SHLe<;t 011 o$ 
20 (»{aS=" STOP": print •atoppo<l" 
30 END SBLe<:t 
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IP.TIII!II..EtiD lP 

With lho ·~•ton of the inl-'le fOJ"S. ted\ IJ' aboUld t.ve • correepondlng 
£NO tf wlthtn the •• proceGJN or functkln. MiallnaEND lfa detected 
at the and ol a rout~• wW IIUtOftlltically be t.Mrted t~r~tMdJ.Iitely prior to 
the lJNO flftt'lnt. ~nd a waming will be llll.ltd. You are etronety tdvtaed to 
cht~ek thlt Udt S. the oorrect place for the END IF. 

SUIM!rfluc:ut F.NO We IN .. wtya lenoted. 

TIIH lliiMAIIBO OOTO 

00 TO In tll Ua f'ortM ia tuuy aapporte<L If you we 1 oo~r~puted 00 TO and 
end up be)lond tht: .. ,t line ot a program then you wW aat _,. error. Uae o f 
OOOiputed GO 'tOrt recp.dret thlt a t.eble or Super8A81C lint f'lt.abert it 
tnoludod "' the object Pf'OIP'•na. 1b1s la elao tNI for GO SUB axpre.Uon 
end RE STOKE axpreA41on. 

Yw thould ~r we GO TO to jump into or out ot 1 l)t'OOIQ.I!'e or tunctton. 
Thb '*" CMIIa Pf'Obh~•• fOr botb Interpreted end oc:a-pn.d Protn ... 

PROORAiol SIU 

Tbo,.. la ~ ,...trtclb on 80UJ"Ce propa• elu ocMr thin the ~,.,. th.e 
of your Qt.. For all but lho .nort .. l progra• lht obfoct procl-d wW .,. 
e-.ll1r ttwn U. ~. Thia is ~rUc..Urly 110ttceable on ••ry Larp 
proCNCfll where the •vtngt <*" approec:h 50\ when UMt optle11 to aappreu 
Une nnbert 11 ualdo 

The worl<fllo la typtC&Uy allghlly ta....,r thon lht _.reo proll'•'"· 11 la 
tmportent \o OOIIUre that there 5I enouft t)»oe Cl\ flklrodr-lve or dlek for 
both the workftle and the object fUe before atllrttna compilation .. A ueefu& 
rule of thumb Is thlt t.n aree approxJM~tely hrtloo the 1lao of the eource 
prugrllfl'l fthQillld bft IVaJI.able. When 8J)Iot 11 tl I PN'ft'lkJ,.. U le poei8lble to 
plaoa tho worldUe tUe Cl'l one de.-ioe and produce the objoct on MOther by 
utlnt( the compiler option - 08J. nt.e fute•t M8ulte wUI bo obtained when 
1 RAM dlak lo uoed. 

UNSUPPOIITilO KEYWOIUlS 

tt tny ,... fro• the Collowtnc Uat la uaed wUhJin a Pf'OCT8M then 
Q_ Llberetor- wlU Ignore the mtire 1tatt:Ment, •- a wamln& 1nd CCI'\tlnue 
ooapllatlon. 

AIIT'O, Ol.lh'E. BOlT, RENUII beoouoolhty aro or ... onl1 clurlnc 
and LIST progra011 d~l wllh the ~terpt'lter. 

COHT1HU8 and JtBTRY which a_re dtelpd for r.terectfve .,.., 
They- bo repi.IIOO<I b7 Q_ ERR err'Or tro~g. 
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LOAD. LHl!H.. MERGE. NRI.t¥. bectluse they relltc only to the eource ror• 
NBW end SA YE of • prograa. 1hey are rep&aoed ~ pert by 

Q)t and QW which - .,d "'"' obj .. t Pr'OI"-

Matt thlt other pt001dure1 ocnoemed with P'OI"''"' dOYelopcunt cont.ined 
wJlhtn eomo todklta wtD alto be mUtable for oomp1.1aUan. 

OATA TVPV.S 

Q_ Wbentor Pw'Y• alorea and mW~Ipulatee: detet In 1 runner ou•np;~Ubte, 
thouf'l not neceUiry Identical to Supet8ASJC. Tht. la nece•11ry to 
ptoV1de mphnum compattbUtly for additional aeHnd)lor prooedurea. In 
&eneral the llOI'W~ NqUltemente of .. object pl"'fi'UI ll t\1"\th .. wlU bl 
leea than thlt uaod by t.he corresponding eou.roe prog:rlnt. doe to lbOre 
ett~Mnt pee.lclnl ol r'IIJIH1"ic vniable .. 

FLOATI.NO POIKT NUI4BF.RS 

Ploetlnc point ,...,_, tnootsl O«UPS< 1 byteo. The • .., .. oupporttd 1t 
lde"'t lcll lo thlt of the Interpreter. ArlUa•Uo opa-aUona on na.ta e re 
tully oo•pe.tlble with lhDae perfor-.ed by lhe tnterpret..-. but are often 
tutor. 

llfrBOBRS 

lnteptl oooupy 2 bytea. The ~terpreter provtd• v1ry little .uJ)SIOtt Cor 
lhe u11 of tnterera. Sf•ple i'lteger van.blea occupy u '"ud\ epeoe •• 
floll1 (8 bytoa. lhe ratnl ... storage alloc.tt.on> 81'1<1. wUh the ox-oepUon of 
OtV _,4 MOO Opet"ltlonl. the Interpreter ... WI;)'I oonverta lntegers to 
tl01t.._8 poklt before performing eny c-.lculetlcne.. This oonveralon m1kae 
wotldna wllh "'terer• actually &lower ~working with noetlnJC point. 

tntepr vutabl .. are norm.Oy identified by the\ a t the end ot lhetr M me. 
but wtlh nlet.ll S.2, othel" naMe cen be treated 11 tnteaen by using 
DSP _ IN1'1lOBR U d ... rlbed In .... pter 14. 

When preaonted wtth 2 lntepr qusnttU•• Q Ll.bfl!retor wW u.e 16 blt tw011 
comple•ent fntecer arfU,aeUc for the ertlhm.t~ opereUone •. - . •. orv 
~nd MO~ Note tNt dlvtal.an. I • a • .,. proelucea • no.ttna poWit retult. 
Such ...CthoMtlo it_, r .. ter "- Oo.tlne point orllh•ttc. 

lntecera lhoWd be Uled wherever poe.et~e to ad'llevo •u1l'MWI exec\llk:n 
tpc.C<L TM Ul dlrectift d'eeerfbed tn chapter 4 wW enture integer 
ooneta1t. .,.. &enented. Naldng 1111 uray .,cUee• .,,.,. " perUcularty 
btntOclol. 

tt lntqer cwernow OCCW"' when enluat~e an lnteter eq»reulon.. then 
both lntecen lte oc;nn:rted into Qoate Md the ealeull11on le Npealed, 
thlt Uft'IO a:tma • no.t~c point retult. lnteeer cwertlow errore ce.n only 
occur whwl atte•pttng to 1lore an out or ra..np nua'lber in an tntecer 
v•rllble. 
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INteRPRETER / Q_ LJIERATOR COHPARlSON 

STRHIGS 

Strings are atoNJCI wnnm the user heap (Me memory orgsniNtion). They 
have tho !'UUft\t formAt &8 in Super8ASIC le one word length followed by the 
etrlng Char-Acters. Q Llber8Wr aupporte: both atrinp anc1 atrlng errays 
of cne or more cnmenilona. 'Ibo 1\btle dltrerenc4-8 In the wq in which the 
Interpreter handles strings from one dlmenld.onal atrtng arrays la 
reproduced precleely. 

If a program manlpUIAtea large strings then a stack area a.rger then the 
longest etr·lng is needed for some machine ooclo procedures to run 
properly. Purthe.rC'I'IOre the job'e heap aree lllao needa to be large (use 
atatiatica to ace how large). For eon»e applications, DIMenalonlng all 
strinp will reduce the memory requirement. The strlnga then become ooe 
dl"*'lelon.al strin.g arriYS tnd elways occupy the ame area Wt memory. 

Many string operattcna -.re actually performed by manlpulatfna potntera to 
strings ntther thM the actual strtnge. This i\creuee epeed.. but leads to 
a very mLnor restriction. lf a atrin,g vn,able la used two or more ti'"e 
within llf'l expres.-lon tnd Its v&lue dla'l.ge& between the.se QCC'UM!noe-. then 
Q Llb6rator wW use tho la teat value throughOut the oxpHtalon. l.eadtng to 
a folse reeutt. This is be:at tllustreted by W't example: 

10 a$: "old" 
20 print ahtest(a$) 
2$: 
30 Oti.Pine J:\.INotiO'l teat (d) 
40 a$11."new" 
SO ENO DF.Pino 

tinder Super8ASIC Jtne 20 prtnta "oldnew", whilst Q lJberalor prints 
• Mwnew"l>eoauso .S la ch.,ged wlthin the fU.rw:!UOl teet~Note thtt 

20 PRINT a$;teat(a$) 

corrcct1y prl.nta •oldnew". Here tho e$ &nd test(e$) do not ooeur within 
the same expression. 

[n practice. thia problam wm rarely, lt ever be encountered. 
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lNTElPI!TER / Q_LII£1ATOR COHPAitSOH 

AH.RAYS 

AU of Super8ASIC's powerful arrtty tuindHng features ere fully supportecL 
Thus eUce. elt'l be made of anaye to produce sub-arrays. end array& or 
aW-arraya can be pea-sed as pe.re.metere to pt()C8dorea. 

Arrays CIR be DIM~stoncd. dynamSo..Uy 1t nJntlrne. eg OlM rl.x.y).. 
RoOlMen&iCI'llng 1n 1rrey fa a fast way of clearing all el•ments to zero. 

Th• ma.xltftum size of an •rC"8y in both SuperBASIC and Q._ Liberator is 
d~termined by three things: 

a) The me~X~ory *"aUahle 
b) The reatrictlo\ IJ\at .-. tndex o&n hAve a maximum value of3276'1 
c) The Su,perBASIC arrey deacriptor. whJch Umlta the muJUpHer 

ror a given dJ~Mnalcn to.-.. tl"slgned word. 

To determine if a rumeric array aatiaftes(c), write down the dlmcnatCJ"'a of 
the llrray then add l to each dimenii.CJ"' (to lllow for the zeroth element). 
Now starting from the aecond dimensicn. multiply all retnalntng dlmenl!rione 
logtothe-r. The result muet be less than 85535 for the arrey to be viable. 
1be calculation 18 slmU.r G>r a atrlng array. but the flnt..l dlmenslon flhould 
firs'\ be klcreeaed by 2 then rounded up to m even rumber. 

For -..mple. (J'I a\ expanded system 

10 DIM a\(2,4,13106) 

i8 acceptable beca._.e (4+1) • (13106+1) = 65535. 

10 DIM a\(2,4,1310'1) 

ca._.ee an error because (4+1) • <13107+1) > 6553$. 

Since the firet dimension plays no pert in this calculaUon. m&klng it the 
largeet dlmene:l<J'I cen eUmtne.te wdl p-roblems .. 

Thus 10 DIM a~\3101,4,2) 

la mttrely acceptable. 

Tho total storaec r«~uired for 111 array can be calculated by taking the 
reNt rrom the ceJC\Uti<J'I eboYe and multiplying it by the first dhneru~lon 
(inclremented by 0. then by the size of the array clement. Th18 wlD be 6 
for a Ooet array, 2 for m integer array Wld 1 for a t trtng array. 
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INTERPRtTtl / Q_Lt8tiRATOR COMPARISON 

CllANNBLS 

SupcrBASIC wi:U quite tw.ppUy let you open chennels with nurnborR sudlae 
I SO. but this la in feet a very wasteful pr.ectice. The channel table oc::ntaJne 
a 40 byte entry for each channel fTOm 0 up to the hl&flest uaed. You can 
obvtously seve memory l:Jy litoopin.g your c::hlrvlel r~.~mi>CT'8 low .. 

At compUe time. Q_Lit>erator allocatee a elmU&r ch.,ncl table lerge 
enough to acoomodatc the maximum channel number used. This can only be 
established when ell chtnnel ri,Unbert ue llterbla. If My dl~t~nelr~.~mber Is 
• variable, then Q_Wberator iaSl.'ea a waming and allocAtes oither a 
default table which euppol'ts ch.tlnnel numbera from 0 to 15, or a lerger 
table lt the highest lltcral channel num~:r exceeds 15. You cen ovttrride 
the default by uaJng a S$dl.-. directive AB deacribed ... dlapter 4. 

The mtnhawa eiz.e ot a channel table le 3 entries. (or dlennels 0.1 and 2. 

Note that attempting to aoceae a channel number higher lh8n the table 
aocomodatet wW probl.bly result In a lot&l sysh~•n cresh. 

INinAL WINDOWS 

When a Super8ASJC program atarta. chMnole 0, 1 and z are usually open. 
The sise a"ld bcation ot the asaocJaled windowR. the paper 111d Ink cdoura 
etc. tr• ae \etl betmd by the '-et progru,.. lt 18 therefore wise to t\IWG)'I 
redef"me these wlndowa in the progratl\. 

Wbon a Q Liberator object program a tarts to rul, the windows for 
chlnnels 0~1 and 2 are klentloal to the defeult windows present &Ite-r the 
syetem la reeet. If the screen le tn 8 colour mode then the wtndowa 
correapc11d to those eet up when F2 lA prteaed: 4 colour mode oorret~po1ds 
to FJ. 

The Wlitlal window& are overrlddm If a channel 18 replaoed by a c.-hannel 
sw-ssed to the job. Th.ts subject ts dltcu,.ed at chapter LO. 

With releue 3.2 the - WIN US optiCI"' muet be e1abled for ch.tnncl• o.t and z 
to be optned. If thla option i8 off then the progracn must open alt Its own 
windows. 

Take cere when e:o.Jlfn.g compiled cxt.,rn&Js from the interPf'eter not to 
close chMnQl 0 aa thl.s wi.D prevent you from cnterklg ony further 
COIWIIliW'I da. 
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Chapter 9 Using Assembler Extensions 

Che of the major advantages of ~rBASIC le it• extentlbtuty. New 
proeedurea .nd tuncUon.a can be written 1n a11et0bler and linked. to 
9uper8ASIC. whereui)CI'l they beheve •• lt they were ., Integral pe.rt ol the 
lot>guoge. IW1)o' ouch extOMionl ore In root.,_ s-o are deolgned to be 
of general uae, web .. the error tnpptn,g facWtlee Npplfed wtth thle 
peclta&e. wtdlet othera are apooitlo to a gl'ft.n appUoaUon. 

The """"Ptlonol -poUbillly or Q IJberotor eeano thet the voot majority 
of eot-.no ..W oporote COI'l"'CUJ In oompllod procro .... 'lba lnoludN 
thoee that aoceee interpreter d.ata etTUCturea Uke the na,me table. or alter 
nrioblo Vllueo uolntr the uWJty routine BP 1£1', lu1y "bleh try to 
IIWltpull.te the Sntemal form ot the progra~a will. of coune be doomed to 
WJu .... 

1be Ne '4ltben Ulllng uae•bler u.t.....&cma itl that they MUST be relldent at 
the u .. your procram ta compiled. and they MUST be present tn eome form 
• bm u,. ubj~~:~etl• Nno Q_Libotr•tor wW pve you • Nnllmct •rcvr 1t tbl• lo 
not the eaae. 

LOADING ASSEIIBLBR BXTENSIONS 

Mor-..Jly a PI'OCJ'IID wh.i<:h us .. exton8iona .SU be etarted by 1 8001" 
prorram of tbe form: 

10 beH"'RRSPR(e:l&e) : RBMerk teMrTO IPfiCI 
20 t.BYTBS mdvl cxtenalon.a code,be.ee : RBMnk load the tne 
30 CALL bue - - : REMark 1dd the new name• 
40 LEUJN mdvl_...tnprogram : REMarlt lold the mein program 

(l(BRGB might oil<> be uoe<l) 

1be BOOI' pt"'OI't.CI'I le eoptrate &oat. tho mab\ pi'Ogram eo tht:t all the new 
proeedure OIIMI .,.. I'OOOgnlMd before the -....J.n program la loaded. SUch 
boot Pt'OCJ'Uia CANNOI' BE COMPILED by Q_Libe.rator for the following 
r"ei-IICftll: 

a) 'nMl atandard function RESPR gives an error i_f '"' jobe are 
.......tn( end eollae boon modlftod (- below~ 

b) Etch ftle of e:xtenatone oontatne a small piece of oode to 
link the new na!Mt Into Su.per8ASIC"s name table whJeh te 
designed to pow u necee.aa.ry. The Q_Liberator name table 
la of a tbed tbe, determJned during coaplletkln. 

c) LRUN la en Weg.t pi'OCedW"e u far ae Q..., Liberator la ocncemed. 
(eeeehopter 8) 
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USDIG ••.s•SDB'IJD!ll -ICIIS 

Tht1 ill not I t•rlool Nltriction aince BOOT Proova- IN u.lly thort 
oncl .,.. aNy aocutod ol IIIo otart of o MeOian. By ol•l>l7 _,.... liM 41 
In tho procn• .-. 11 oon be UMd to load atonolono prior to .......,. • 
Q_ Liborotor objoot: 

40 1DCEC !l>dYI_IDOlnp __ obj 

TRl!ATMEin' OP 1188PR 

'I'M C\lncllon RRSPR lo dooltp>ed to creole o pa.-1 opooo 11 IIIo lop ol 
•..cry tor new Nlldent Pf'OC)I(lurM. lt 1 .. bowner, ott~r~ ~ tn 
Pr'OIINN to ..... m ••mory for other purpoM.. 1bla U 1 pnc~ wtDeb 
-d bo otooldod IC poollblo. - - u- """" • Procn• lo Nil, 
..,. onci-N -.yla NM....S. I:ESPR- clolll w..-lf- job to 
lVrirll ond eo la~~- opecW tnl'-1 1>J tho~r. 
Ill on object p- III!SPR wiD on-to on .... ol - -p. ~· 
...... - 1>J IIIo object -- wiD bo roloNod - IIIo job oncla. • 

For applloetlcnl W'hlch need a rw-•rt •tore,p .,... to nn OOI"'l"'ecUy. 
~ .., bo ollocltocl ....,. RZSPR In 1 Buperl~ASIC 1>1"01"• The 
eddNOI - - bo puoed to the job In 0 - ltrlne (- c:iloj>tO? 
11). 

WBJnHO AS81MBLBR I!XTI!II8JON8 

1be ru1et for thl1 an of OCJUr'H ttte HM 11 thoee fo1' 8uper8ASIC. Be 
oantul, howenr. not to hard code 11n7 nJUH Into yowo oode wtdoh Nllte 
only to tM tlnterpreter end remember that the job ru.ber wW not be o. 
o..mot ld .. lilloro obould •h•OJO be ...... r...,.. IIIo job'l --· llblo. 
ICCM81bll "ledw to AS. 

" proooduro.., 111111 11 .. ......u., In • OOOipilod ,.,.... l>y Ill line IIIo ..... 
wO<d 8V T08AS(AI), ~ wiD be 0 for a -pllod p..,.... and - ooo 
wbonlnti"rpretod. 

ev CHRJX oon be - to .... "" ....,. .., 111o u11h1Mtlc oiOdo. but 111o 
•taCk ..W MWr •tually be GJ*t<led. Jf tbt:te ill tMutf'lotent _._,, tMn 
• ......U.o • .._ wm -.. n. _,....t ·- pointer la In ev aJP(AI), 
IIIo lowerllalllo otorod ln 8V _lliiiASCAI). -l'llnc- wt1kh work wUb ..... •tr!Dco wiD requln • oorr"j)Oi>CIIrctJ ...... -.,.... 
Unlikllbo lnii'!>Ntar, Q_Liborotor ponolll ad- puood Nlattn to 
AI to be -rtod to obeoluto ad-.. - --oon be opOodld 
Ill> -do .. bly - Obey are no( NOtrlelld to IIIo cblbly lndW.od 
add...aln( - .. Nota llloll "' ltoolf- ...... be .._..s. 
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I~INKINC ASSRMULER ttOIIl'INES llURJNG COMPILAnON 

The oompUcr dtroolive SSu111b cen be used to permanenty link SuperBA SIC 
extension& into an object program. This removes the need to use a bOot 
prog1'8m and glvee the benefit of not fUilng the interpreter' a name table 
with names which Jt does not need. To use thts fe8ture yoo need to 
unde.rat.,d the structure or such extensl018 and ahould preferably ltave 
access to the 80Ul"CC· 

The directive Uaamh may rerer·ence up to 8 modJJ:e" containing extension a. 
e&d\ moch.ic can contain eny num~r of procedures or furctlons.. 

1be format of a $Sasmb dlrectlvtt Is: 

!l£M&l'k $$aomb=FILENAIIE,INIT,TA8LF. 
whe.re 

l'ILBNAMB ia the full name ol Uw module eg MDVI_F.XW.HSIONS_ COOO 

IN11' Ja the a<fdreaa r. module of any tnltitllutlon routino. 
If preaent lt fiiUI"'l end with RTS o.od MUST NOT contain A 

call 10 BP INIT, 
If tnore ta- no routbl~ tet lNIT=O. 

TART.R i..lt thl) .-:ft:iN)-s,. of the s._.,.....,.nAstC rn·f~ttu"'t /function tAhi.A 
u used by the ROM l'OUtb'le BP _ [NIT. 

IT IS ESseNTIAL 111AT SUCH EXTBNSIONS ARR ALRI!AOY I.OADRO WIIEN 
TH£ PHOGKAM IS COMPJLEO. If this 11 not observed. the compiler wW 
find ambiguous names or unpredictable runtlme behevlour wW relnllt. wiO 
nt.Wt. 

'Tbia condiUm t.s relaxed with rclee.se S.2 which ell owe mt.sslng procedures 
to be declared with the keywords £XT PKOC and ftXT PN (ace chepter 
14). Exterrw.le compiled with re.leeae 3.2 een alAO be ilnked using lhia 
dlreotl'le. In this ce.ae the llnT andTA8LB p.Arsmete.re should be omitted. 

The extenstons ltt QLIR BXT can be l"ked to your progrAms with the 
following dirocti'l&: -

REMark $$aomb=mdvl_qllb_ oxt,O,IO 

The fol1owing page oontelna an examplo of the u&e of Ueamb. 
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~· USJ'MC AS l ER UftMSlQIS 

.. an eu.ple of proeedure lf.at.a&e TO ~bforetor. bere h • eMrUeed ..... 
•• tM ttle qua_UT. tb& dhecthe ta t ..ource proar•• would M: 

&&MIIrlc. U•••t. .S•l_,ub_uc.,O,l2 

000 43PAOOOA a tart lu-1 , ........ ttandar4 pr~ecfure 
004 J4780ll0 .o•e.v bp Jotr,al lln~a• (not v ... 
ooe 4U2 jot (oi) b7 Q_t.t.bentor) 

·-··· Poaatble addltlo~l lnltltll•atton routine 
•••• 2nd par.-eter for $$ASK& ••• 

GO.\ UlS lHtT 
rto ... u end ~~tlth tto 

•••• P'l'oc.edura aM fuDC:tloa table 
•••• Jrd ,.r.-ter for SSASKI 

ooc 0002 TAILt "".v 2 2 proced111r .. 
001 0021 cfc.v cur eo a-• 
010 ounr4nln dc.b 8 . "'q_ QJUOir' ,0 
OlA 0014 dc.v e..noff-• 
OlC otsurusssz d.c.b t,'q_aJuorr 
021 000000000000 dc.v o.o.o 

ou "12 CXIISOFF Mr.a dluael q_aruorr 
OJO 6401 bae.a care2 pf'OCit_d•r• 
OlZ 700P ..... q h d_cvn,IO 
034 6006 b-ra. a eurol 

036 610A CUISON blr.• ch.aoCMl q_cvaso• 
031 6606 ...... c.ure2 pC"oet.dure 
O)A 7001 taOYeq lad cun ,dO 
03C 76PP cural ..... , ... :o 
OlB 4143 ,,., 13 
040 41H c.uul "' 
042 34710112 awtl!EI. ., ••• v ca_atlnt,aZ e~o~brout.lAt to 
046 4U2 j or (o2) return c h• anel 14 
041 6611 bae.a c.baal la. .o 
o .. 70rl ao•cq 1-l$,40 
04C SJ03 ... .,..b f l,dl 
041 uu ...... cla•.a1 
oso 7028 ..... f 40,dD 
on <Or6t800 .. lQ.v D(d,•l.l),40 
014 20610030 .,.-e.l bw_ c.hbu(•6),•0 
ou ooc:o •dd.v clO,•O 
osc 20768100 aove. l O(d,• O.l) ,•0 
060 7000 .. ft. 10,40 
062 4!7S c.bilnl ru 
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Itft'EP....roe <X»M.IUCATlOO 

Chapter 10 Inter-Job Communication 

Q_Liberetor object prognroa, like otho:r independent prograi'M can be 
looded and start.<! using the procedure HXEC. You have to specify the full 
IllUDe of the object progna. 

eg EXEc MDVl_ 01!110 _SORT_ OBl 

When you type thla u • direct oom~Nnd the 110rt program etart• to run. but 
- will aWl be al>le to u.oe SUperBASIC. le they run concu.rrenUy. 
Soooetlo> .. it r. ""'" unCUt to IUipencl Supar8ASIC when the object 
progtl.ll'l la ~ perticularty to noid ooofl1eta over th6 uae ol the 
keyboard. I!XBC_W wW do thlaoutomaUC&lly. 

eg BXEC_ W MDVl_ lli!IIO_SORT_ OBl 

Now wtdlt the tort Pro«tam ia ~ 1t lt not poaetbla to UN 
Su;perBASIC. Be ~reful to proride a •way cut• of progNtna et.a-rted uai.ng 
£XBC_w. or you willl'lllve to n:Ht th6 macb:tne to atop them. 

BX£C end 8XEC W can lll.8o be t.We.d wtthtn COCipUe<l progre.ma to eta.rt 
other )obe nmnhi,. For the following dl.acueeion we aheJl refer to the job 
whloh oonteine the BXEC u tn• parent job and the jOb wtclch U atarte u itt 
clcncght•,.· Within the J:ll'lllU of QOOS. ~job can epawn aa IM:r1Y deughtore 
u lt pleaeea. A job U.O h.u an O'Mlar ueoclated with it, which mey or may 
not be the MID. job U tnl par-ent.. 

lobll only 8W'Yive for u long ae. thef:r owner exiets. If the owner le 
re..aftd or oocaee to a natural end. all jobe whfcl\ 1t own1 are autoM&tiCI.lly 
re~d. 

BXEC mel<ea job o the owner of the d&UI)Itor job. 

EXEC_W 'CilP'u the perent tbe oWf'nltr of the daughter job. The pt.rent is 
wepended whllat the daughter job i8 nardng. Su.perBASJC and aey other 
jobe c:::o"tinue to na 

PASSING INPORIIATIOII TO lOBS 

QOOS dtt'tne• tDeClhanlama for paseing ueetul tnlorrutlon to jobs upon their 
cree.Uon bUt BXEC and BXRC W in their atander'd form provide no aupport 
tor thfa facWty. -
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~-
Q Liberator hll been deltgne<l to exploit QDOS to the full and eo three 
clOtely "'la led pl'OCO<!ul'ti ,..., oupplled to ooaoplement SXEC ond SXEC w. 
They are QX. QW, ond QX 1080. They _..., a common eyntu: whleli' le 
described below. but Drat let us make plain the dittereneee between them. 

QX loedt t.nd atarta an object prog:re• making tho puent the owner. 1be 
pe.rerat conttruea to run. 

QW lot..de and eta.rta 111 object program uJdng the pt.l'«\l the owner. tbe 
parent la Mllpended u:nW the daugh.ter ia oomplete. (cf 8XEC _ W> 

QX_JOBO loads and atarte en ob}eet program. but makea the owner .Job 0. 
(cf l!XEC) Since 1ob 0 camot bo reOOOYed, Ullng QX 1000 wW opere the now 
}ob from a pretll&ture death if ita parent le ~ Jt la Mly UMful 
within prognatt. 

THB PROCEOORB QX 

nw, elmplott form or QX lt: 

QX objectname 

In this form the procedure behaves ldentieally to the 8XBC procetfu.tre 
except that: 

olThore le no noed to oupply the .. tenllon 08.1, 8lnce QXu..-o 
that you are nmning a Q_ Liberator objeCt pro(rara. 

b) The Job la P""" • priority of 8 whoreu EXI!C gtyea !t 32 (_,.pi 
when using the 'l'oolldt). 

c) 'hle owner ta the parent job. 

Like SXEC, QX can be typed .u-Uy at the keyboard or uaecl within o 
oomplled progn111. When UNd u a direct oonuaand the parent la job o. 

Por example QX MD VI_ DEMO_ SORT 

Thlo hu the oonoe effect u I!Xl'.C MDVl_ DHMO _ SORT_ 08.1. 

PASSING A COMMAND STRING 

Jt ta very ueeful to pau information to a progra• when it ie started. For 
ex.a.mple • progra.m whlch prlntl a Ale could be puMCI the me neme or tbe 
bN.ding for the top ot each pege. QD()S proride-11 facWUea to peea a 
ooaunand string to a job via Its stack when it ie erute<S. but few programe 
ex:plolt thia teeture.. QX m&kea thie poealble for Q_ Liberator programe. 
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Ullne Q_lJberetor. Ude ooauu.nd atrtnc can be eny •lrirli Uterat OT atrlns 
'Qriable up to a lllflilb of 127 characters. If you wtah to PN• M.eerio data 
1o a Jol> ,_ 11 ..... t llrot be ._.., lo a •trlntr· '!be e«omend llrlnC con 
a.1ao be a SuperBASIC MM. but then the rt.nge of d'lliraotere available la 
r-Htrioted. 

To paN euc:h a atring lt muat be given u the ftret parameter after the 
® Joct -In a QX prooedUN oe11. 

eg QX MDVl_PRIHTFJLE,•aooount._ dataJuly ltse• 
QX MDVZ_ epoole.r.OCI'ltenta_ doo 

ln your proeru~. the ooemand etrina appeara autocDetlea.Uy tn • """ed 
•trlnl nrioble oollod evil$. nw. w111 _,lain .., ••lilY etrlnc. tenctb ·o u 
no COOI.and hu -. puMCI. 'llWo la tbe only opec!ol chuocterlatlc ol 
CMD$; lt can be UMd u a norraal atrtnc nriable th.frou.8bout the reet of a. 
Pl'OCN ... 
When denloptnc p.rogn..cu with the Interpreter to wol'k with a command 
otrtnc.,.,.. will- 1o oot up CIID$ .......uy to teat the procnm. 

PASSIIIO CIL\NNJ!LS TO JOBS 

Plnally QX con be UHd to p&N a llat of .....,_lo to 1 doucl>ter Job. Such -...Jo -t alrucly hllft -. openod by the parent J® or they will 
oauee a runU~ error. 1bey are entered into the cla~ter job1e ahetvwl 
to.blo u beltqf o!Hecly OPENed • 'lbey IIIUOt "'t be NOPI!Ned or CLOS8d by 
the d«UUhte.r job or beha.tour wt1l be l.llpNdiotabJe. In s-ral you need 
not "ot"l'Y atx..lt ~ ohla'oe1a bec»uH QDOS Udiea up fof' yw when the 
jobure-. 
Owwtla paeed to t )Ob fn tblt wey oen be aocetMd by both pe_rent and 
clau&bter job. 'Itd.l: ...,., that I or more joba could all w-nce to the ...,. 
me without VJY 'In ... errore oocurrtnc. 
'!be lint - In tbe ponooetor llat lo p&NOd to tbo new I® to reploce 
ita own -..ol o. '!be _.t reploooo chamel 1. '!be-tter the -..ell 
which ... Npio<lecl ruaber oeq.-Uolly r..,., 3. Olonnel l ouct>t to be 
reool'ftd for LISTinc one! oo oomot be' puMCI. 

ec QX aoc!Yl_ teotproc,f3,U 

Start teetpros uetn1 tbe puent'a cbannel s u teatproce'a channel 0 tnd 
tleo aa lta ebanDel L 

If 10J want to leav. 1 chame1 u tt la. then a gap can be left In the 
puaeete:r Uat by tJplna a CIOIIliD&o 

QX Jadvl_ de.o. "TTTLE• .. 11.14 

Start teatproc. puatna -rtTLB" •• tbe OOIIl.lll&nd atrlng. Jt wUI uee lta 
own cbarne1 o. the puent't ehatlrWll u ftt ~I 1.. and the pare"tt'a 
chame1 ... Jtt clwwwl s ! . 
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~teme .. ber, the chwwll nYMbCr't Nl&te to the parent Job: the potltlon of 
u,. paraftlettr deter.t:ne.e the c:banne1 w't*:lb Le Npl&otd in the deJChtf!r 
job. 

A on10plo whi<h _, ONily bo tried ....,.d btlp to clarity tho ·- &nttr 
tho ~!nil lino Protrroa end -pile ll with tho- NOVl_ OONNAND. 

10 PRINT ...SS 

Allll doeolo print the-- •lrlnl•-ll .. poLled. - -

QX MI>Vl_ c::::()t(MAND.•Wbtre .. ,..,..,. 

nu wW rooult 1n lho -· prlnllnc lho ... - otrtnc "Wboro •• 1 
...,, • .., ltt own -11. Now lho llln owu. Try 

Of'l!ll IS,Iel' SOxSWO:dO 
QX MDVI_ a5iiMAJoi0;"1NIIdo JQJr wtz.so..• ,,IS 

The ,.. ... ,. oppooro lnoldo tho - •hl<>h ,.... juot OPBKod -
COMMAND lo uoi:ns ~r8ASIC'o- J. 

WOKKUtU Wl"lll PIPBS 

A pipe le • OM-wa:y oonnecUon be'twMn two orwwMll. Plpee are a w.ry 
ueeM ....una of p .. linl .. , ... ,.. or ct.ta betwHn jobl.. Me ... ,a are 
PRINTed Into ..,. end ol o plpo end rotriOftd Ct'OlO lho other end """'« 
INPt.rr. In the foUowlng duorlpdon we lhiU refer to the end whklh: PRJ.NI'S 
•• the oc:Uw end end ttM other u the poutw encl. 

A pfpo hao o llxe<l lenJUI. deter~alnod - lho ooUve Ol>d 11 opened ond 
behave• u a 'tlrtt 1n ftret out• buffer. 
"nle active end of a pipe oan be opened wtth 1 normal 9uperDASIC OPEN. 
The le"8th lo appended to the devtoo no'" PIPIL 

•a OPEl< 14,PJPB_ I024 

The puol"" ond or o plpo oon only bo oponod with the Q_Uborotor 
u :te:t\.-lon Q_PIP£. There are two fOrl'lt: 

Q_PIPB l plpo_ c:Nn 

Thlo lokeo -• plpo "'- •• pooled by onother job ua!na QX. -. 
Ill 1 plpo aiNOdy _,ec,, end opono the poool" end. The .,.....,.. """'-1 
Jd repl.ae.a the acu .. cne In the Job't chtmeJ table. Btther the parent or 
the .,...,..,,., - -t to open the .,.... .. end, porooltllnc plpoo to be eet 
\lP In both diNCilono. 
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INI't.R-.JOB a»N..NNCATrOO 

There ie eleo • Corm of' Q_PIP£ tor creating a pipe between two chatvlela 
OIO'nt<l by lhe Nme job. 

Q_PIPB lletln to .-a~ve 

Here •cttve fa a ptpe already ..otiwly opened and .,aa8fve la an unused 
ohennel f"'WW''.ber- le .. tl\an llotlve. You wU1 get a 'bad parameter' if' Udal.l 
not the cue- lt ia a UMful OCIW'entic:wa to ft'IIJke the active end an even 
cNnnel rumber and the pallift ond odd. 

Such a plpe can aerve u a useful temporary memory butter. 

eg 10 OPEN II,PIPB 2St 
20 Q PIPB 11 to js 
SO PiJNT ft.,"plumbing• 
40 INPUT 411,&$ 
50 PBINI' a$ 

ll:rcu _,pletely till a plpe with data, the active end wiU wall untO the pipe 
ile•pt:led. End ot flle (£OF) la aignalled at the paeetve end when the active 
end la oloMd. 

TheH ia a demonstration showing thia teobrdque being used to o1"e8te 1 
oorted adcrodme cllreetory In DEIIO_ PIPBDIR. 

USE WITH QIUIIP TOOLKIT 11 

Tbia Toolkit elao ooo.talna prooedurea wtd.oh eupport the creation of plpee 
between joba and a ho1t of other uteful 1\mottOI'\8.. Q Liberator waa 
deolgne<l to be OO<Opotlble with. and to ..,..plement thla prodoot. 

1be TooUd.t procedures and ~tklna have been utenetvety tested with 
Q_Liberator. Almoet all will work correctly in oompUed progntr~a. There 
are a rew bletlona and procedure• wlllch &re not ueoable (eg BD), 011d 
ec:.e wbScb lhauld be UMd wtth care (wUdcard oommtnde). PARNAM$ and 
PARBI'R$ ot1m0t be \Me<~ b.cauaa they nqulre interpreter daU etructu:rea 
whloh ara not emulated. EW and IUC. had ptoble•a In Toolklt vere:fon %.0$. 

Default cH.rec-toriea are supported throughout Q_ lJbor:etor and the object 
_...... wlllch lt produeeo. 

The nt.OOed 2XEC OOCDDIM<I. £X. contlined tn 1be TooUdt can pe.aa a 
CCMQm&nd l:lne to a Q lJbe.rator program 1n the aa.me way ea QX. Pipu can 
al110 be created betWeen • c:he:ln of joba. Q_Ltberator ia the tdeel tool for 
writing short tllter progranu• to exploit thtt. 

1be oonvention adopted tor chenneJ 1'Uilbertng when writing rutera ta 

10 la the Input cbamel 
11 la the wtput chemel 
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:§!· 
Tho loiJowlnc S. on cu•~ ola ohol"t liller _....., lli!MO_PAGI!R ·­
tpllle a -t lnlo ,...bored popa. J>.tlii1C a tlUo at lbo top ol aacb. 
lfnd ot pap _, be lorced by placing •.po' at lhl alert ot a - An 
-.m pie o( IleuM to print a text tile on a printer .Stht be: 

EX d.-o_.-ler_obj,Rp!_tuttn..MrJ;•AG.BNDA" 

10 KEHe~k DIHO PACER 
20 IIHark paae-ai&e le 72 
30 UHark 
lOO \.•0: P• l 
105 til:le 
110 RIPu t peae 
ll5 lf &OF( I O) T8E8 for•feed: STOP 
t%0 lMPUT I O,a$ 
130 lP at • •.pa~ THBM 
l40 fo r•feed: title 
l 50 ELSI 
160 PRINT 1\,a$: L•L+l 
170 If L)64 TKI! for•feed ~TlT~I 

110 IMD lP 
190 c•o &treat paae 
200 l 

110 DIP1•a PIOC«d~re for•fee4 
220 PllMT CHl$(ll};:P• P+lt L-0 
130 IMD D!rtae 
%40 
2)0 DIF1ae PlOCadure tltl• 
260 PUNT c•d$ , "Pa&e : ";P\\\ 
270 EHD OIPl aa 

SliTTING Tllr. I'RIORIT'I Wl'Tll QX 

QX. ~Wand QX _ JOOO can aloo set the priority of IIIo )ob which they la.d. 
The priority is a1mp1y epeolfied •a a number or nrltble anyw·here tn the 
peruMttet• Cor QX. 

tJ QX mdvl_ teatprog. "co•Gtnd atrtng",IOO 

Start leatproc wtlh • prlorUy ot 100 an<l pus • c:omaMd alrtn.., 

A elrtnanrt•ble: or unaet ,..,.. is treated •• a coa-.d 1'tr.,r. a ~le 
nrtablo or literal ia trNted •• the prlortty and • veriablt or number 
preaeoded with I la t.Hated u a dwme.l lobe puled. 

10.6 



Chapter 11 Error Trapping 

Writing and running <lOGiputer programs le on ocUvlty Craug!lt lf!th erron. 
Uow IUI'(Y ttme1 have you eeen 1not fQlmd'. 'bed or ct.\aed medium'. 'error 
ln expreelion' eto_ at 1 critical point to operatSontt 

ln profeMionel proer-••· conal4ereble attent:lm hU to M gtven to 
trapptna errore ao that recovery where poealble take-a plaoe autou.Uctlly. 
11 the UMr IDU8t be troubled with an error motMII then the p.rogram cen 
-lit In o moonlngt\11 w~. 

When worldng wlth. the SUperBASJC interpreter, you can otten recover 
..,...,ny from errore by, for UUlple, lleUnc the PJ"'CHIIl to aee what wu 
upected ond ..,.tortlng ot • opoolflc point. 

When • p~ bu - ..,.piled how ... r. thlo le not pooolble becouae 
the eou.roe ton~~ it no longer preeent. lt beoomee etNntial to inc:lude aome 
error trapping routlneoln the prog:ra10. 

I!Xl81'1MG SRROR TRAPPING FACIL111£S 

Moet QL eyateaa are equipped with either alM or AH ROM. You can check 
wtdch J'OUN hu by typing PRINT VER$. The vereione of SuperUASIC in 
theM Q,Le provide no aapport for programmed er rw trepplng whateoever. 
IUnual error reooftry .. poeeible with RETR'i and CON'l'I.NUt"!. 

A few of the later QlA ban IS or MO ROMS. 1heee lmpletMnted a form of 
enor trapping bued on the WHBN ERROR keyword, but unfortmetely the 
lmpleJDentatton ttedf contalned errore and wu never formally documented. 
O:ruMquenttaUy few progr~~• are w·rttten to -..e thla error trappinc. For 
theM reaaoru~ thfa form of error trapptng le not eupported by 
Q_Liberotor. 

Another app~ to error trapping it to tum the procedure~ which 
eooa.-.ly genorote crron eg OPBN. Into Cunctionl ouch •• FOPBN. n.­
retum an error oode to the program aa the value of the funcUon. A 
oonal4erable ruaber o f IUCh fwlctlons 11 contained within the TooUdt. and 
in ""*"Y <llak .yatem RQ)tS. Their uee le fUlly IUpported by Q_ Liberato-,.. 

Q Liberator bu t.n altttnaUYe way of handling errors. eultable Cor any Qt. 
ROM. 
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:§!· 
CLLIBI!IIATOR BIIROR TRAPPDIG 

Every CL Llbontor procn• -tlcolly oont&IM 1 ....n-t.ry fono ot 
··- tnpplllg ·- - help to ....... ell .......... fallufta. 'nlll .. lho 
' lteti'J' IMdwUa de.-cribed In chapter I. ~r 1 oaJJ \0 a ROM 
routJne retuma an error code. J"''l IH trrrited to lntel"ft"''W ~ and 
NPf'll the ope.ntkn. 
Secondly CL Liberator prc>Yidoa. oulto or 8\lporBASIC ....... """ which lot 
you MleoUveJy tu,p erron reported from .,.y ROM prooedur6. 'lbeM can 
1>1 wood In both 0001pllod end lnteJ'Prot.d Protrr•""' on "'11' veralon or tbl 
Ql~ 

'I\11\NIHO OH BRROR TRAPPING 

SetoN you 0111 trap trron [rea a procedure tta nAJM .-uet be tdded to an 
Intimal llot u&ln( lbo pi"'Cedunt Q_ BRJl OH. Wo ol..u Nfor to tiU oa lho 
trroo,. ti"Gp ll1t. 'The pe_ra•te.ra lOr Q_""'tU_ (Jf are CJne or..,. atrlnp 
oontall'blc lbo pi"'Ceddmo ,._.to be lrlppocL Q_BRJl OH ...W P.,. a 'bod 
..,. .. ter' error lf ., ,..... la not • ...cNne oOa:e p~ No'- 1hat 
"-tlono end- wrlt14n pi"'Cedunto ......,, b6 error tnppeclln 11>11 wq, 

., CLBRR_OH "OPBH" 
~IJUl-OH •OPrJrP. •OPEN_IN-. •J:NPtrP. -c:oPr 

You con print the oooopt.tt error trop lt.t on _. 0 uo1na lho p<'OOeCiure 
ct_BRR_ LIST, which tak11 m paruoettra. 

ct_BRR ond et_ ERR$ 

When tn error l1 dete-cted by a procedure on the error trap lbt.. your 
p~m wW not etop with a IDHNge. I:Mtead the error ruaber le etortd 
Internally ond tbe proooduro retuma norm&Uy. A PI'O(l'U> can "'*'k If on 
error ooou.rred by .ana the function Q_ ERR. which .retuma the teat error 
rauaber. or 0 tr no error oocurred. Q na ou&hl to brt teated every tltH • 
porocedu:re on the errw trap Uat la cllied, but thle need not be 1n tbe next 
ot.t.--.t olnce lt. -.e "' only """'rltten on lho -• ..U to o troppec1 
prooodu.., 

11 Q !RR ON "lHPITr 
tO JllPttr x 
SO lP ct_llRROO t1I8H PIUHT "l!rror ":et_ BRit:" detocted" 

'I1M er- ,_bore retw'ned bf Q BRR ore 1ho •!Mdard QDOS enw tr.eya 
.,.. wm .......u,"" -u- '1'0 ..... , 1n p<0<1uc:1nc error ..... , .. • 
"-tlon ct_IRR$ "'lnc:luded In !be cl-trotlon llbHry. nu ..W retwn 
a •t.rtnc (11(1\t.altMc the QOOS error ta.t for elf!/ er--ror ..-M.r. n le 
rep-rodiX:.cl at the end ot thl• dlapter to aerve u alllt of error ,....b4,... 
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T URNING OPF ERROR TRAPPING 

CMce a procedure h .. been plaoed oo the error trap list lt etaye tbere 
even it you type NBW. Q.EA.R or LOAD anotMr prograra. The only way to 
clear the error trap liat ia to t.e the procedure Q_SRR_ OPP. 

Q_ ERR_ OFf' wtU reaove one or mor-e prooech..are• from the error trep 
ttat. 1t taltee OM or ;nore atrb\ga u ita para•etera In the aamc way u 
Q ERR_ ON. However tr no perametera are supplied then Q_BRR_ OFF 
wf"U rea.ove an pi'()C)e(lurea from the error t.rap Jiet. 

01 ~ERR OFF "INFIJT", "COPY" 
Q_BRR: OI'F 

(}) .. piled procrama which UM error trapping ot.ch ~ve their own error 
trep Jlat. whloh doH not Interfere with the Interpreter'• error tt11p 
lilt. 
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A WORD OP CWI'IOII 

1be error lrtJ)Pine 61cUlUee PNMnled hert requtre oare In their uee. 
If you tu m cn erl'Or t tt,pplnc lnd o.i t to t• t Q_ £Bit. JOU OM Nn tbe 
IUuolcn that ,..., PI'Oiro• lo -rollnc oor .... uy - lt to In ftoot 
pner.tln1erro .... 

lfyou are pHinJ etr.,.. Ntu.lte.. ohtok what ll en tblerror trap U..t. 

BIUIOR TRAPPJN<l ICCA.IIPLI 

M a •f•ple axa•ple ot Q_UR MN lea robuet nu•rlc 1.NPUt' procedu.re 
which wodt •top with '•rror m eap ..... Sonllt tlpha danotera .... typed 
and wh.lch will cin a .eenlncful error U "butfer onrftow' occurs. 

lOO IUYc .. DUI»ITU.TIC. ()If UIOI u.DLliC 
110 liMark 4.-o ••rr 
120 ' -
llO ~~.~ •• , 4-
140 ......... , . 
lSO Pllln' • 
160 &ID I&Pe•t 4.-o 
uo ' 
110 DCrt .. PIOCelure ~aput(o) 
190 ct_IU_OI •1mrr• 
100 Uhat •• ,., .. 
210 tnvr ·w-.Mr >'"';• 
120 tr Q,_IU.O Tlilll UlT pt-... 
230 IIIP 200,10 
240 111ft 
lSO tr Q__IU-17 1'Uif PIJWI' •0a1r -.ndJert ple•ee• 
2'0 Ir c[ua-' 'niU PQift --roo M D7 cbar&cteu'" 
270 U'D ur .. t aua .... 
2110 ct_•u orr ·1...,. 
290 UO 01rToe ~.,_., 
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.l'lnaJly, nen ll the llatlng of the f\mc!l<>n Q_BRR$ which retuma the Jut 
QOOS error u a atrtng. 

1000 Olftae Pvl'cUoo Q_lll$ 
1010 IEKark de.o qerr 
1020 J..OCel • -
1030 •-<L 1!.0 
1040 Sll.ect C* • 
10)0 -o l!Tura 
1060 --1 2 llturo ~oot eo.,tete• 
1070 --2 IITura *1A•al1d jOb* 
1010 -3 Utun. "'out of MIIOI'J• 

1090 -4 1 UTurn "'out of raa .. • 
1100 - s Ut'u:re "buffe r o.crflow" 
1110 --6 1 utura "ehl:ou.d DOt opea"' 
1120 -7 UTu:ra. "'t10t fouad• 
1130 --8 l!TuTn "alr .. dy ext•ta" 
1140 __ , liTurft "io uaa• 
1150 - to: l!Turo "'ead of fila"' 
ll60 -u: utun "drhe full" 
1170 --12: IBTura "bad ...... 
uao -131 Ulun '"traoawJ. .. too error"' 
1190 - 14: UTunt "'fo"-t tdl-.d" 
1200 -U: UTurn "b«.d pua-ter"' 
1210 -16: IITura "'file ertor"' 
1220 --t7t IITui''O "'error la eapreaatoa" 
1230 --11: liTuro "'erlt~tlc o•erflov" 
1240 - tt; UTu'f"D "not l~la~~~tatecl-
1250 -20r IITun " r ... cl ollly"' 
12:60 -32: UTura "Nd Uoe"' 
1270 • UKUIID!I. : UTu-rn. "'enor "foe 
1280 DD Sll.«t 
1290 11111 DUI .. Cl_IU$ 
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Chapter 12 Job Control 

When worldng with mulUtuking programa, it ie ueetul to he.ve prooedu:Nt 
to Uet whfoh Jo~ are CW'I'CII'IUY I'\D"\J'11ng. t o Hmove job8 which e..re no longer 
need~ .. .Kt to eet the relatl'N priority of jobs. 

Sl.dt procedu.ru are na.Uable f-rom ftW\Y 80UI"e8S. 'lbey are Included ln the 
Toolk:lt, on l'IOet c:tlaJt Q"tte~n ROMe. haft been pubU..hed in magnlnu and 
- an4 are a..U.ble from the QUAm' A (QL UMr group) Ubrary. 

For thoee who bent no accua to thua rouUnee, we haw lncJuded a suite of 
~ t.o control lobe 111 the llle QJOB BIN. Thlo llle to on oplk>nal 
extra wblch can be omitted ff'OCI the 'BOOT-progrem ll required. Whlllt 
theM piOOe(lure:s perform in J'OU&NY the eame IIUIIWM!Ir aa other job eontrol 
prooedu:rea, they bave eome ac:tvantag11 attd are generally UlefuL '!bey 
ban been IJI:ven lhort names beowee they are often typed. 

Lllm.NG lOBS 

QJ (l channol )(,owner _lobi 

1lda procedu.re Ueta the tree of 1obe sterting fi'Oifl tbe specified OW'nlt'r job 
to a gl:nn chameL If no cblnnel ta epeclfted then chamel t le used. If no 
owner Job lo opeclfted 1ben job 0, SuperBASIC to uiiWIOed an4 alt lobi 111 
the .yatem wU1 be llated. The fonaet of the liaUng ia beat lhown by _ .. pie. 

Job Owner She Priority llama 
BASIC 

Q<lamo_ l 
Qdemo_% 

0 0 20l<S32 
1 0 lOk 8 
2 1 15k s 8 

where lob 
Owner 
Sloe 
Priority 
~~a ... 

to the job rt.lnlber, 
la the job ramtber of the owner, 
lo the memory aru oceupled by tho Job, 
is the priority cn a scale from 0 Onaetive:) to 255, 
Is the Job' a ...... or it ._ cne). 

Tbe •s• beforoe the priority tnctlcatoe that • Job is ..... pended, 
ea waSting for the keyl)oe_rd or lnOther job. 

'The •q befo~ tM ntme indtoatea a Q_ tJberator job. 
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Nolo lbot In lhe ouaoplo, lob 2 q- by lob t. If JOU wontod lo oee only 
lhe tn. owned by Job 1 lhen 

Q.l1 

....Wd ciii)MoY lbo lol1owlnc: 

lob Owner S.o Priority 
1 0 101< • 
2 I 1Sk 8 I 

If JOU wont to p.-.o liU !Wt with a _...,. - JOU con -rt the 
U.tmc to a c1wno1 - than the oo..- A -cui teohnlquo 1o to 11ft the 
lobe Into o PlPB, bOth ...SO ol ·- &H onl.labiA> to lbo - I>JOCI'P'. 
1bo _.... oon "-> ba NOd - tro. tho PIPI Into on arr., and 
.,..._._, u "'""'JJrod. Note that lbo laJOUI ol tho llaldo 1o llnd to ulte 
lbloouy. 

REMOVING A JOB 

1be prooed.UN QR wlU NUIIOYt, le te ......... te, & cfnn Job. If a }ob owna 
other joba, U>en lbcy wW ba re......S ~ 11 lo not pooolblo to"""'" job 
o .. The format ta t 

QR jobnamo (,error oodol 
or QR jobnu.mber (,or~r _oodel 

Ao JOU con oeo, tho Job con ba opoclllocl by ,..,. or .... bar. The optlonll 
orro.r code. lf pre10nt, la l)llled bt.o4t to the proc:ram wtd.oh et.rted the 
Job. 011 •• the rooult of J!XIlC W or QW. 11 con ba troppocl llllnl 't_BRR 
error trepplng. If no error oo3'e f• tpeclfted., 0 le r.tumed. 

CIIANGINO '11111 PRIORITY OF A JOB 

The procedure QP will ool tho priority ot • job to • slwn value In lbo 
ranee 0 to !5$, A priority of 0 IMN\1 thllt a Job la t.nacU¥1 1nd ueee no CPU 
tlme. 

QP jobnaoM,prlorlty 
or QP JobnuMber,p.rlority 

l'lNDIHG 'lllll aJIUUlNl' lOB NUMIIBR 

Jt oen be ueetul for • job to know U.e own Job ,....ber. "Jhe function 
Q_IIY.I08 wW rttu.m thle u an tntecer. 

01 PIWII' 't_IIIYIOB 
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JOB <X:lfmOL 

CURSOR CONJ'ROL 

Elch COIUIO)o diMce hu a curaor aaiOCfl.ted with lt. U la nortD&Uy only 
turned m du:rtng an INPUT at..teiiDflnt. Jt ia uaeful to be able to enable 
the cur-.or at ot)')er timet. ln parUO\Ur to .now Control-C' to 
awttch the keyboard to that device. The cureor 1rill flash w'hen the keyboard 
lo ottochod tolt. 

et_ CURSON I f.chonnell 

w11l tum m the oo.rtOr for a glYen chamel. 'lbe default la channel is I. 

Q_ CURSOPF I t chamol I 

tunuo 11 off again. 
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Chapter 13 Solving Problems 

nu chapter la designed to help you it you experienc-e problem• with 
Q_L!bentoJ". 

PROBLEMS Wlm II!CROORIVES 

If J<1U ftnd that you o.nnot read elther the Maeter or your Working copy, 
.-Kt you normally do not experience lol.cUng pl'Oblefl'le, then tt le poeltble 
that the microdrtve la defeattw. In euch drcumatcncee •• trill replace U 
fNte of charge tf it it: returned to ua. 

lt both ml.crod.:rtve ca.rtridgee wUl not read then there ia a l.a.lr probebUity 
that )'<lW' .. chine 11 IOiullgnod. Wo wiU replace the mlcrodrlveo IC )")U 

retum them. but if the problem persteta, your machine abould be aervtced. 

Note that we can teU how 1NtJlY copies hen been ude from a Wester. 
Clalme that a Nuter doee not r .. d when U bu in tact ~ ...W be 
Yiewed with 8U8picicn. 

PROBLEMS Wlnl COIIPILBO PROGRAMS 

At eo .. tiJDe you may 001ne aoron e progra• wtdcb. doe.e not functtoo 
correctly when QOmpiJed or worae etlll, which craehea the machlne.. Before 
uaumtns that theN taU\ er10r in Q_Liberator, ple .. e check: the following: 

Ooee tbe program f\rl oorrect.ty \R\der the interpreter f!Very Um.ef 

Dld you tenore wa.rntnga at compUe tlme? If eo. go back and check 
them. 

Try NMing the PI'OfP'..., with QW in place of QX. If lt now lV\8 
corHCt!y the problem la llke!J to be keyboer<l hondUng. T!y enabling 
the cureo.r. 

lf the prognm ueea aeaembler extenslCJn$, 

Are you eu.re ttlat the correct veretons a(e loadodt 

Do they rae.ke ntwr~ptiona which are Invalid. when run trom other than 
Job 0 ! For example we heve seen rout!nea to set up user defined 
greptace wl'dch have a bard coded «rerence to one or the 
SUperiiASIC chamela. 

The same appliet to machine oode l'()lltinea which are CALLed. 
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If tbl whole .,-a«•• c.I'UhH, 

I« ta ~elble that J"CUU' ~ fa nndnC out ot bup OC' a·t&dl: at a 
orlu..J point. Tty IDcreNina - pero .. terw .,..., QL18 PATCH 
and ... sr 11 ..,. .. ..., clltto....,.. u.. tile oulladoe opdcn.-

AN JOJ aoo.a.tnc a chlnne1 n..bef' larau tMn the dw'nt1 table 
allowtf AlalnQLIB_PATCHc.,Mlp. 

1f all .... f..Ue, pleue try to llolate the error down to 1 t-.ll Procr•• 
which demonatra«ea it OCinaateqtly. Pleue llfiftd the propam, 1 
deaol'lptton of the errot' a.nd •• -..oh JUppOrtlnf d.oow::aentt.tlon •• poealble, 
to the edd.te" bfiow. lnclude the Nl"lalru~~b&P of Q Ube.rator end dm't 
torret yo,u tt.Jepbone ruaber and addre.a.~o -

PI .... do not tea.phone wtth aiOh proble••• lt la not Nll18tlc to Id" them 
in thla w.,-. 
-•ber tllet ct_Libel'ator boo- -nly wiAid before releue. 
1bo -- t.o -I p-1Ao oaniAolnod wi!Hn IIU ~ , ..... rMd 
U ..,..~ ...S -- a-1< too for- additional IMPO llloo wtllch 

..., - - IIIP!lllocl. 
Add.rtll for a1J OOin"Hp::nCCtner. 

Llbe"- Softw&H 
UQiflon ... d 
ICJnaeton upon 'Jba .. a 
IIUrrey 
K'n IPI 
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RELf.ASt l tX T&HSlONS 

Chapter 14 Release 3 Extensions 

In generel releaee 3.2 compilee programs f&tUet thtn tbe budget eompUer. 
The generated code la mo~ concise and alto runs faator. In tddition to 
~88 advantages. reJcue 3 has en exciting range or features. described in 
this dlapter. 

llm>OER fOR VARIABLES 

1he SUper8ASlC interpl"etor lnsJsta that the control variable of a 
FOLBNOFOR loop be floating point. Release 3.2 supports 2 methods for 
speeding up oo•pUed programe ~ allowing tntoger FOR v&rtable .. 

'!be nret method Is Nlttble for mo8t pl"'grame s.nd le achieved via a new 
option. A.\11'0 ( -AOTOP it ueing in the comcnend ltne lnterrace). 'Ibis 
Vtetruct1 the nw~Ume system to treat any FOR variable as an t'lteger if the 
etart. end .,d etep are all integer quentittea. If the ume veritble Is le.ter 
uaed ., a .OOatlng point POR loop. Chen th6 runUme eyetem alter• its type 
to a fto.t automatically. Q Liberator ean do this beetUIJe tt knows a 
vtrieblo's type tt n.D'ltlme. a-prerequlelte for a tuU Implementation of the 
IAnguoge. 

Selecting the AUTO option can greaUy speed up ft'lany programe. 
putlearty U the FOR "4rlablo Is used •• en array Index. but there Le orte 
drawback which may be mcCU'ltered. If au<lh a PO.R variable 11 currently 
11n integer and used as a p&re.meter to an INPt.rr statement. then INPUT 
won't let you enter a floating point nwnbGr ... to the variable. INPUT does 
not know that the variable's type: 1s changeable. You ean get round thJs 
easUy by INPUTll'lg to enother noe.t wriable, then asatSJUng it to Ute FOR 
variable. nda will ehange the type to a tloat. 

AUTO ean alto be tumed en« otf for .,y progrt:m after oom.pU. tion using 
the QLIB_PATCHututty. 

DBP _ urrt:OeR 

Tho 8tcond method for supporting rtteger FOR variables i8 throu.gh the 
pseudo koywor<l. OBF JNTEG8R. 081" tJriTfXlBR should be followed by o 
1ist of Qoatfng point Vi:rtables which are to be treated 08 htegt':IC'S by the 
oompUer. even though t.helr na.mc doea not end tn \.. If a variable n&mod in 
a Df.f INTEGER etatement la used a.a a POR variable-, then the compiler 
generaiee a rut integer loop. lkllike AUTO varla.btee. the type of such 
variables ts flxed • ..,d the oompUer CAn generate &Ugt\tly futer code. 
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Any DBF ltn'EGSK at&temenlt must l)e placed right et the start of a 
program. - Only Rf.M&rke, other OEP tNn:GKtt atatement·e end the apeelal 
keywords EXT _fM. 8XT_PROC and c!LOOAL (deB<:ribed Jater}ce.n precede 
OEP _ ~Gett. UE.P _INTEGER ts totally tenored by the .-.terpreter. 

l:!xample 10 OEF _ INTECEtt i, j.k : REMark Treat ~j .,d k •• Integer 

OBF I~Gl'!f\ la of eourso aJeo uaeful outatdo or FOR loops to get the 
bmellt or integer artth~M:tlc. For mexlmum pel"formance (and smaller 
code), the S$i directive which makee the compUer treat constants as 
lntegere should be used either glob•lly or locally when working 
predominantly with Jntoger variables. 

Be aware when t eeUng programs whJch uae DEP lNTfXlER. that the 
interpreter wiD regard eueh varl.abies aa Ooats and ffiat J (divide) f]w~a 
produoca e floating point result. Dtv can be !llbetltutod if appropriate.. 

COMPAnOILITY Win< RBL% 08ll!CTS 

The release 3.2 1'\1'\tlme system wW support dd Pl"'grtlfM compiled tr~der 
release 2 or the bJdget compiler. Uowever it Ls gencrelly worth 
rttCOmpUtng with rete .. e 3 to m~~ke them both s maller and fa.eter. Note 
however that rel 2 obj~te canrot be used •-• resident procedu"ll. or 
ptOOe&sed with Qllb_ Patch • 

IN'TEOI\AnON Win< QWAD 

QLOAO ts our ltldispcnsJble ututty for loading Interpreter progreme in 
much the same Ume u CO'RipUed prograM. Boceuae the fUea used by 
QLOAOare Identical kt form•t to rel3 workfilea. Q Liberator can complle 
from eucb ' eav' lUes dlr«tJy. Using QSA.VB fotfowed by L182RAT8 ta 
almUar to -the two stage method of compiling large programs on 
unc~ended Ayltteme. lt ha& the advantage of enNrtng that the latest 
interpreted version of a prosram la alw~a saved and coneiatent with the 
cocnptled program.. 

Reto!A8LB COOl! 

AJl Q Ubentor 3.1: obj~t programe an RQr.1able provided th&t any 
extonite,r.~a linked to them using U umb are tlao ROMable. le they should 
not have I'JI'lY storege areu within their oode. 

The utlllty progra•n RPM (Roh\&ble Progtem Nanegec-) is available to 
euppot't ereattcn or ROMa e<l'\tllntng any dtsirtc:l ml:x1ure of complied 
progreme. aWrouUne libraries a'\c:l assembler extenaiQna.. 
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BXTP.RNAL PROCEDURES 

One of the Kreat strengths of SuperBASIC le Its pi'Qvbilon for e.xtendtna 
the language with new resldmt procedures. Cl'hroughout this section, the 
ten'l 'proceelut'e' tncludea functions too..) Such extOnetMS ere norma.Uy 
loeded into the resident prooeduro •Ne oalng RESP R snd LBYTBS and 
~aJn avaUable unUl the meclltne le reset. To date tt hu not been 
poeslble to create AUcll extensions wttrout recourse to asaembly language 
prog1"8mmfrtg. 

Q Ltberator Release 3 .. 2 changes thJe, Now tbO compiled procedu:roea end 
rUncuona wtlhtn any Rei 3.2 object ftle can be called. by other progrema. 
juet ea lf they were buHt tn prooe<Ju.rea! We win term such compUed 
procedunta 'exterl'llll procedures', or just 'externals', because they have 
been aeperately compUed from any pl"'grem which uaee them.. External 
prooedu.ret can be lbked to a program irl • variety of Wl')'8 " descrfoed 
below. 

An object tue can conte_tn 0,1 or more realdent procedures {or funetlone).. 
1bere 18 ro limit to lhe con:&plexity of an external procedure .. it could If 
required be an entire program. lbey can be called lnteracttvely from the 
Interpreter, by htorpt'Oted or oompUed programs with parameters peeaod 
beck and Corth. KxterWs can even call other external procedure a. 

There Is aJeo m ll.mit to the n.mber ot external prooe<lt.Jroes w·hfch an object 
(tie C-An CCI'\if;ln, but slnoe tl is not alwe:ye detlreble to have ell the 
procedures In a file available externally, Q_ Liberator requires that you 
Indicate the procedures which are exterral by placing the compUer 
directive 'RSMa.rk. Uexternet• on the Jtle preceding the OEPln~ statement .. 
Alterrw.ttvely you can u:sa 1 REMark UeJCt ell' whJch lndteatee that aU 
procedure• and functions are external. As an example. conalder the 
following ehort progrern: 

10 REMark $$~kternal 
20 O!Fine Ptoeedure SQUAB!(x) 
10 PRim' x• x 
40 END DRfine 45 : 
SO ratac.rk $$exc..rnd 
60 D!Ptae P'uNctioo P'U(x) 
70 RETurn x-IHT(x) 
80 END DEfine 85 : 
90 SQ<JAU 10• PllNT FRA( l.S) 

If this is oomplled. the object prograna(uiUII\e lte caJied deroo_obj) wwld 
contain SQUARE and FRA es exte-rrwla. To indicate this. Q Liberator 
prints their names at the 01d of c001pUstion. Nolo that th.IJ: pft>g:null can 
atlD be executed at a job Wl •hich cue Une 90 would be ex.ec1Jtec1. When 
uaed ea 8tl ext~rnal procedure file however, line 90 would never be 
executed as it la rot within any proce cture .. 
Candidatn for turning into externa) procedure• might be that set of 
usetul !'OUl~H whJch you et ways tncJude in your programR, or a graphiea 
routine Ubrary, or perMpa a utility which you Wtl'lt to make realdent. 

In the touowtng sections we wUl see three dtr!erent weys In which lheae 
external procedure$ cen be U3ed. 
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USING J::.X1'1W.NALS AS R6S(OENT V K()(;SOVHES 

You a.re probably alread_y familiar with the w~ Jn which &ddittonel 
procedures csn be added to SuperBASIC wdng RBSPR and LB'iTES. 
Externals cen be used in the Nme way. IC you have Toolklt 2, simply 
LR.ESPR the object file. Otherwlae you need to note the elze of the code 
are& or the objec::t progr&m •• displayed at the end of eompUaUon. (You 
clln elao get it from a WSTAT type of command). 1"hen type aomething Uke: 

be-se~RESPR(600): L8YT8Smdvl_demo_obj.baae: call base 

assuming the code stze kl the c:um~e is 600 bytes. 

After loading the external procedure& can be used by any Job tn the 
system, inc:Seed by eeverel jobs shnultaneously if I;'«JUired. Try it with the 
demo program. 

1t is NOT possible to load elt'te:rnala _,to the rnldmt procedure area In a 
comptled program - they must be alw«,ys be loeded t.>y an interpreted 
progrum prior to a.eoutlon .. 

USI.HG EXTERNALS AS OVEKLAYS 

tteeldont pi"''Cedurcs aa-c vory useful. but they have a bi(l dr&wbecik- once 
loaded they can never be removed.. If you conUnueUy toed mort t.nd more 
or them, IJOOner or later you wtu n.wl out ot memory. 

But or cour$e, Ltbertttion Software hu the answer - overlays. An overlay 
is sl111ply a fUo oootaining oxterrel proceaure-a, but St can be loaded and 
wlloeded as and when required. When they a11t loaded, the procedw-ee 
behave Uke resident proceW:ree. When they aro unloaded. all apeoe whloh 
they rormerly occupied Is released. Overlt.ye <*l be baded and unloaded 
by both the interpreter and eompUed job&, but there la en important 
dlf(eronoc in their behaviour. We term a program which otlls overlays • 
ROOT pi"Qgram. 

When M overlay Is loaded by a compUcd program,. ONLY that compllod 
pi"'gram c~m acoeas the externals in the overlay. This ts not true of 
overlays loaded by SuperBAStC. In tl\le cue the eKternale behave just 
Uke rea-ldent procedures and other jobe may tMe them. You must enaure 
however that you don't lrioad an overlay while a job la using one of Ita 
prooedures - a tyetero cnsh would be ~ev'ltt.ble. 

Overlays (i.nd appllcatlon ea a toeena or aupporting large programs in 
mWmun1 memory. 1be major atmfuncUona of a program suite should be 
made into over-ltye which wLU "'div1duaJly fit l.nto the memory available. 
Then a emall root program can )Oad and unload the appropriate overlays as 
dit!erent fwlctione tre ~led. 

If you wm t to work with overlays, then you should enau.re that the rue 
QLI8 OVL has b&en loaded as a residml procedure. (BOOT normally does 
thia). -·J'his file oontatns the extW~e:lons OVBRLAY .a.nd UNLOAO described 
below. tr yw use overlays ln a compiled program you co.n link these 
extensions to yQU:r program with the (olJowing directive: 

REMark Ut~.smO.npl_qlfh_avl.O,lO 
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Tile PROCEOURS OVERLAY 

Synt•x: OVERLAY ovcrlay_n.unbe:r,exteral_ flle 

Brrors: 
-3 Out of memory 
- 1 Pile rot found 
-8 Alreedy ex.Jste - Ovarl&y number occupied 

- 12 Dad name- not a valid f'ile or no eldernal prooedu-rea tn fltc 

This proceduro lo4ds An objoet tile tnto mC'tftory (common hcep) and Unlt8 
too extetnel procedures which it contain a to the current job. If the job is 
the tlterpreter, they are marked u machine code 1\uk:tlons end 
procedures in the name table. 

OVEiU.AY requires two parameter& Th<t flrat la an OVBRLAY NUMBER (1 
to 15) which le t»od to 1dmtlty the overlay tl a job apocltto overlay tdlfe. 
1l\O eeeond is the name of the object tue cont.tinfng them.. n la ti\C 
r.t)XJ"atbUUy of the user progr•m to keep track of which overley ,...,..oora 
are ooauplecl. 

For example. the PI"'OC<fure and fUI"'Ctlon b\ the file DEMO_OBJ could b4s 
made cvelleble by typing 

OVERLAY I,MDVI_DBMO_O~ 

Up to IS d t«er·ent nJee can be shoultaneooaly U9_,d ee overlays. An overlay 
can Itself call other on:rlaya subject to th1e mextrnu.m. Note that OV8RLAY 
only work.l with r el 3.2 object files. Teying to O'VI3HI.AY other files of 
mad'line code procec:twoea wl.U rot worK. 

TilE PROCEDURE UNLOAD 

Syntax: UN'LOAO [ overlsy_rA.lMber) 

Thia pl'OCedUre removes one o r all overlays trom rnem(lry. AD the 
prooeduree within the overt.ay dl.sappeer and the epetca they occupied is 
reclel~ned. A subsequent attempt to U8c a oow miating external procedure 
wW. result tl a QDOS ' Bad name' (-12) error. '0\ta is true for both 
compUed and tntupreted programs. · 

'n\C optlond per. meter specifies which ovetia.y t.s to be l.rioaded. If none 
1a apeclfted then Ill cmtrleys are unloaded. When overieys are used with 
the interpreter. they remain even &!ter NEW hu been typed. UNl.OAO ts 
the only vuJy to clear them. 

EXTERNALS AS COMPILED SUBRO<li'IMB LIBRARIF.S 

·n.c third meth:)d of uting exter...te Is only available to oompllod 
progratM. WJth these. tt Is possible to I.INK an object file containing 
exterN~ procedures to a program at eompUe time. 1he tect,lque Is 
s imilar to tntt described for assembler extensions on page 9.3 of the uaer 
manual. The directive Uumb 1a t»ed, epeelfytng the object me nsme but 
with ro \"lltlaliaation addren and no teble addresa. For ex.a~~nple, 

10 REMark S$aam~mdVt_dCIPio_obj 
when plsoed at the start of a program would allow U'let compiled program 
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to use the externl\ls SQUARB and PRA. For each. eompUed 8\ttrouttne 
librny used. an entry tn the overtly table ls created. The MJntlm.e syateM 
aUocAtca these from 15 downw arde, leaving the Jow(U" re.nge for exterrv.ls. 

This feAture is w:.eful to speed development of large programs. As a 
section of code Ls oom;plete<l, lt can be eomplled and treated aa a library. 
·fhe source code for that section can be deleted or hidden from the 
cornpiler wUh the SSofr directive. 

COMPILING l'ROOKAMS WHICH USB BXTKKNALS 

At compJle time Q Liberator needs to know for certain the precise type 
associated with e8ch neme in a prograJI\ otherwise an 'Ambi.g'ucus oome' 
error wlU t>e rcportod by the eompUer. In general. lt you CM BUN a 
program then all names wiD be una.mbiguou8 and comptl4tioo wlD be 
8U(.'C:e8sruJ. However when a program usms exterrw.ls. the oompUer mlat be 
ox.pltetuy .Informed about all references to exterrwl proeec:tu.Ne end 
functions by peeud.o keywords placed wtthin tho program lF thoSe 
cx:ter,.h are not cunently lOaded tnto thP. system. 

In ~rlOl"al you ~d wr:lto your elCte.rnal routtnee first, test them and then 
compile them. To avoid ambiguities, ensure that the interpreted &o~ 
Corm or the extermls hu been deleted from memory. Now toad the 
external file aa an overlay and code and test the root program. When you 
e.re re.dy to compile the root no changes have to be made i.f you have 
6Utflclcnt memory to leave Ule overlay loaded. If you have not. you mUIBt 
UNLOAD the overlay snd Mform QJ..IB of the procedures which it contained 
by ustng tho peeudo keywords 8XT _ PROC or BXT _ f'N.. 

BX.T _ PH.OC and HXT _ PN 

Syntax: £XT PROCstrblg [. string 1-· 
EXT:PH strtng L &t_rtng ) ... 

Theae procedu.r'Ga kl!orm Q Liberator of external proceduree or tuncUCftS 
which ere not currently lOaded. ~eh porsmete.r MUST be e STRING 
containing a proocd'ure or function name. These keyworda have no effect 
on Interpretation. but a eyntax check to ensure that the pe.rameters are 
atrJnga la c.errled out wherl the progr8-m ts n.-. under the interpreter. 
BXT PROC and EXT E''N must be pleced at tbe beginning of the program.. 
TheY ettn &180 be usOd to define the types or assembler extenelona which 
aro t.-.ked uelng $$e&mb directive Cor oceesfon& when U10y er~ not 
resid«rt •t compile Ume. 

For eu.mple, If e program me-kes use of the FRA and SQUARE defined 
e.artier, end the nte demo obj has not been loaded aeon overlay or tn t1M! 
rea.ldent procedure area, then the following statements ahouJd be placed et 
the start of the program: 

EXT_ YN "PRA" BXT_PHOC "SQUARS• 

ll this ia not done then Q_Libcrator wru thlnk that Jl'ftA la a varlable and 
SQ\JA IUi! wtn give an 'ambiguous ne me' error. 
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VARIABLES AND I!XTF.~NAL PftDCBDURES 

The treatment ot variables when a program ulla &n external procedUre ls a 
logical ederurion of t.he Supor8ASfC concept of LOCAL variables. AD 
variables used within an extern$) !Ue aNt conlridered LOCAr, to that 
oxternel 1o they are only eoceutble by the procod\lres within the axternal 
tue. Thus lhe value of a variable ., e toot program is not tnnuenc::e<l if a 
similarly ~med verieblc 1s altered within an exterl'llJl. External& behave 
as program moch.ies, insulated Crom the programs which call them. Thore 
·~however two very impor~t ex.ception8o 

1lMJ tiret exception concerN any pe._rameterfl pe..esed to an CJCternal. If the 
val.uo of a pertmeter ta altered by en external procedure then the 
001'reapcllding variable il the mru.n program le aleo altered os yw mfght 
expect. ContpUed programs cen peea any type of parameter back and Corlh 
between externals, inctudi'lg ..,.r•ys.. Purthermore, a.lt\ce Q t.iberator Is • 
true SuperBASJC comptter. the types of Ute actual paraniitera a~ uaed 
within the exterrw.t. 

When calltng ex1ernala from an interpreted progrem. only e<:8lar 
parameters ie fioats, integers and etrtnga can be pessed. See the 
tmplementatlon l"')tee Jlter ~ thil chapter for 811 explaoe.tion. 

The aoccnd exception ooncorna Gt.OOAL variables. A global variable is a 
variable defined in a J'OOt progr-am which is to be accessible by one or 
roor-e external routinea-. Global variables muat be indicated to the 
compiler by means of a GLOOAL statement. Tbey cannot be use<f with the 
int erpreter. 

TilE PSEUOO KE\'WORD GLOB .. L 

Syntax: GLOBAL vorleble I, variable I •. 
nua keyword when placed et the start of. program indicates that all 
variables in the U.st of parameter& are to be treated as GLOOAL. Any 
externe.Ia which ttd.e program e8lla &l'n.lld aleo contain a GLOSAL 
atatement if the global variables are to be aocessec:L One GLORAL 
statement serve• for all the procedures in a flle and only thoSe glotNlls 
which ue actually refttt-.ced need be apecified. te The external's global 
variable Uat may be a a\baet ot the roqt program'e global ve.rleble l ist. 
Only oompUed prognune can share global variable-&. Global steten~ents are 
elmply Ignored by the toterp~ter. Thia may m.tge ln a suba&qucnt 
release. 

IMPL8MENTATION NarES 

There are important dlffet'~S i1 the beh$viour of externals when called 
from the tnterpretcr and when celled by a complied job. ~fore it can he 
executed,. an external job Jm.8t allocate 1t own variables area tmd have 
available a Q_ Liberator Nntlme datR area containing emongst other thing8 
• heap area, a stsck area and A channel teble. 

EXTilKNALS CALLED 8\' COMPILED lOBS 

When called by a compUed job. en exterr'$1 uses Us host job's data area 
and eo can uae W'IY Channela already opened or can open tta own. You must 
be careful to eilocete sufficient stack in the root program to ACCOrnodAte 
any externe.la which &re eelled. 
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-n.t e:xterNl'a varlabln aree is crated on the n_,,., call to ANY ex'ler·rlll 
proc.,.c:M-e within the odet"rlll 1\Jf:. 1t resaaklt W\lU the Job endl. ot, it the 
e.-terNl l1 befnt Ulled as an O"'f!l"lay, untU U. ovuley le ,._, .. CL 01 
a~nt Cllll• • e:Nnce ot pointe:r1 S. all thlt S. nooc .. ry to pt'O'Vide 
the oorroct environMent. 

Note thlt the vah•• of .n varlablea within "' external ,..,.,.,. vaJSd 
betwet~n prooedure c.lle. le thty &rt atatlc. 

8XTtii\NALS CA!.IJ!D RV Till! I!<TERPRim!R 

Wr.&''' ., exterrw.l procedure l8 called by tbe Wlterpreter. 1 new job t\u to 
~ orouted to provide tM runthoe data area needed to ex.eoute the 
oxterNJ. 1'hll la done on ea.eh 8tld f!Nery cell to an exterfll..l routine. 

ARer Crefltlon. 11rf pa_rtt~~~tters to M p&ued art copied to thO new jot> 
~Oili wtth • ltet of openod ch.-tnela. The e.x:ternll CM fi"'Hiy \IlB any 
ahM1nolo which hi,. ol-dy- opened. but If 11 -• 1\arther chlnnolo, 
they wiU not be prtltnt when outelde of the owrlty. You MUll be .-ery 
c.rctf\al mt to •low the exterNl to dose channel o. or )'Ot.l wlU be unable to 
~ter Supe.-OASIC l.,e. when you Ntum fro- the exte.rrw.l. 

The job .. now ac:tlnttd ~d the .,ttrpt'ttor • -pended.. When the new 
)ob 0'\da, OW i'lttrpreter ta activated. the pen.-*ltrl IN oop&-ed beck and 
lho oxternol job lt ..-d. 

PeraMtc.re Nv. to be OOI)ltd beeatat S~8ASlC bu I lendlnoy t o..,.,. 
around •eoory. lt la not poea:lble to pa.u erN)' para .. t..-a beca\ae lha 
ovcr*<la woukl be too greet. IC )'OJ try U yOJ wt.U cet a '.Not 
f.MpletM~nted' error. 
Bee•~• a new job la created eedl UM a pl"'OOdure 11 c&Utd, Yart.ble 
v.&utl lr"e !oat between pl"'Oedure eaU .. 11\la ,.echlr\iallt lt oon.tderatiy 
olo""r lhon lbll uoed 1>y complied lobe. bul to tine for dovelopm""t 
purpoaea and tor eallklg complled toolldU or utUtty routln.,. 

Note th.lt whllat tho b1terpreter can call compUed 61Cttn'lll routtloe, tt te 
N(]t pc:MIIIble (or extet'na1 routines to Oll1 i"llttrproted prooodurtll. 

SBAKCHING FOR HAMHS 

At c:omplle tiiiW!o Q_Libctrator only needs t.o know tho r'III'M tnd type of M eh 
prooedute and t\Jnotton; the addrel8 ta ~ved et nl'lllnle. When a root 
progru• or aterrwl 11 tlret in.ltJallaed lt Hlrel\te W. verb~~ plloea for" 
the prooedurea lt requires to nm. ueln& tM prooc~'• MIM •• Ita 
~rch kty. "l"M order ot .. rc:~:m.c il u followa: 

1.. The ltnM<S ... .,.Jdent pl'OOedu:rel table or the current Job. This 
C<ll'ltaina the r.IDH ol ..-.y utern&l prooa:durt:e end u ... blor 
rout Wl• &.ked at co.nplle U• .. inl U aemb. 

t. (!x:ternalt criy) The 18\Jted re.tldent pf"'OCC~ table of the root _ ..... 
3. (ExterN! a <Wy) Pf'OOI!duret in ~ 1"001 proarall which er-e .. arlted 
•• exter1wJ. 
4. The SuporOASIC name ta.bla whkm cont.tlna the ntMtl of_., buUt 
in and rettdent prooedul"e& 
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atLEASt 3 EXTBHSlONS 

If ,J.l eearchcs rau then the procec:ture le marked a s undefitled. CalJtng 1t 
wiU reSUlt tn a 'bad rwme' error. ll may well become doflned later if it t8 
Joeded as an overlay. 

1t ehould be clear from the abovo that it la poeetble ror a compiled 
program to ertecttvel)' override re.ident procectu.res lf Its own ederrW 
proce c:tu.res h&ve the ea fM: ,. me. 

PRBR RUNNING PROCBOORilS 

To further add to the rich range of raoUittea available through externe.ls.. 
we have provlded • met.ne of celltng external procedures (NOT fWletlonl) 
audl that they execute aa independent jobe while the hoat program 
oont"ue• to n.m.. Such prooeciiJ:'ea can have parameters paased to th.etn in 
the normal way, but no parameters are copied beak when the external .fob 
end a. 
To 1tnt 8U.Ch a procedu;re eiroply put an exclamation merk aner tho lt.st 
perarneter. Por aarople, 1t the oompUer QLIB_OOJ Js reaident then typing 

QLI9! 

wW start lhe oompUer and atm Jet you ua:e BASIC. 

COMPA11BIL11Y Wlnl QRAM 

Q Liberator and the programs tt compUtt thrive in thO QRAM 
eOvironmoot. They can alao be processed by the QRAM utUit)' routine to 
make them avalleble on a hotkey. 

COMPA'll91LI1Y WITH QPTR ll<TBRPACB 

As supplied, Releue 3.2 can be used to compUe progr-ams which use the 
Super8ASJC intertaoe to the QJUMP QPTR package. The lnstructlon8 In 
the QPTR rnenual deeorlbing how to modify reJeeee 3.1 to be compa.Uble 
lhould not be followe<L 
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CONllGURING TilE COMPI~P.K 

Yoo CM cusloRalu the oompUc1' to suit your l)ltf'tJculsr hardware 
conngurotion and define your own set oC default opttona with the 
procedure QLIB USf:.. 'lllie would normelly be done inside a soar 
progro•n. The syntax ia 

QLI9_USt:. load_ device. heJp_ device. x_poa. y_poa. "options bits" 

All parameters • .-. optional. You need only speclfy the parametef'a you 
wtsh to change - the others C8J'I be dcf•ulted by uatng • comMa. 

l.oed davlco 
Help -device 
xp(i& y-­
"0ptton bite• 

The devJce where the me QLIO 08.1 la loc.ate<L 
The device whef'e the file QLrB-AELP can be foWld. 
'lbe X coordinate of the top left-hand cotner of the wtndow. 
The V coordin8te of the top len hand eoroor. 
This la a 10 character string In which each poaitic:rl 
refere lO en option. A '1' tn a lflven posttl<l'l en&ble.s the 
corree:pcndlng option. a •o• dl.aablee it. 

Device para...eters CM be up to lO che:recter slona. gtvtng the poeelbUlty 
or specifying rot ally a device. but a directory. 

Pur e.am~e. QLIB_USE Opl_abc_.OpL_abC_ 

The eompUer wUJJ.d be romd under npt_aOO_qltb_obJ and the HBLP fUe 
as flpl_abc_qlib_help. 

X poa, X pos tr~d the option bita etrtng are updeted in memory eadl Ume 
the oomp[er termlnltee «td are -remembered tor the next compUer call. 

The option bits are ., the following order: 

1 •STAT de[ault 0 
l ·llEBUG 0 
3 • UNES 1 

• · NAMHS 1 
5 · RUN 0 
6 · AUTof 1 
1 BEEP 1 
8 •WINOS I 
~ reaened 
10 l"e&erved 

There is however little need to refer to this table b0081J8e an easy Method 
of deriving the parameters to Qt.IB_USH Is av&iteble. 
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TIIB I'UMCTIOH QLIH _LIST$ 

Thlt f\.ar1cUon ,..lurnl I etrYlg containing the CW".-.nt defeun value of Md1 
of tl'wl per-aaetera teJint.i:ned throulf\ QI..IB_US&. tr.dl ptrt~~~~ete:r ia 
tt-p~reted fro• the nut bye new Une character. Therefore the Uno 

PRINTQLID_LISTS 

wtD dS.play .U the defaultl on the ecreon. The ehnpJeat we,y t o oonngu.:re 
the oo.MpUcr 11 to lo•d it and select the opUOI\t and poettlone which you 
require u yCKJr defaults then ex:lt. Then uee QLIH LIST$ t o dltplay the 
valuee end oonatruot e QLJO _ USB line to put into you'rDOl1l' prol(ram. 

The default perametere for a taicrodrtve bf.tcd QL 11 act ~ lho atandard 
BOOT prol(ra• la 

QLIB_US8 •dvl_,•dvl_ , 74,50, "0011010100" 

'1ltS8 ooabNUon wlll c:o.pUe .oat progra• wnnout any c:Mngea &nd 
d-plnc la ol•pllllod by the lnclualan ol line """""' " AITI'Oooollc 
lnt.,er FOR la turned on for tpeed. U 10U Wll\t to obttln Uwt e..Utll 
.,.. .. ble object .rze et the pouible ~ of eo• •fnor ehanpa. tum 
o ff the HAM!S and tlh."ES option-. .nd Include •st at OM a·t.art of the 
proiH• to toroe ..,tCI'CU' 80dc. 

IIAKIJ<O TIIB COIIPILBR RESIOI!m' 
If you htWI eutrlctont ••-ory. you ee.n ••U Q_ Uberttor re~td~~nt CUld 
b'tlt.nUy avaHa~e. Tbta c:an be d<Jne tn teVeral different WIJI u 
ew-nmarlee<l below. Oetallt of the technJqull befdnd U••• recllltfee are 
a• .. tntd ., the eooUon on exte.rf'lll proocdvree. 
I) To m~~ko the oo.mpUer a permanent reel dent pl"'Cedure 

boRBSPI1(.ol .. ); LB'l'I'I!S M 0V _ QLIII_ OBJ.~ : CA 1,1, b 

where etu la th.e hmgth of the fUe Qt_,f9_ 0BJ. Thb la gtven in Appendix 
B. lt M: UkeJy to ch~~nee In future releaa ... 
2) To load the eotnpller aa,... cwertay (te.ms»rary reeldt'nt procMJduro) 

OVERLAY l,IIOVI_QLIB_OW 

l) A QLI8 lytt• tue e.n be eree:ted wlt.h the RPM \ltUity eontaintnc the 
0011pUer. runtl•e ayatem. toclktt f'OUt.,ee ll"'d anythlnC tiae 10J chooH to 
h:hld• 'l'bJ.I ru. ocdd be loaded •• • rMidmt prooectite or put Into a 
ROM. Thla tlllreeody ckne for you Uyou taw the I 4K ROM vereiCJn;. 

'!be Q Liberator •mu c.n then be ealled up by typfna tM prooedure ,. .. 
QI..IA. - u you wlah ycu c:en append an opUon atrlnf .,_ • etrlnl var iable. fn 
whtda Hit Q_Libe,.tor wW fUl ti!U'loaqtlc.Uy. If ytN want to oontlnue 
worldna wltb Su.pet:BASIC while the ~pUer t. n.IUilrtg. append an 
e..clafi!IIUon aerltaRu the last para.JI'Iete:r .. For .,,.po. 

Q~IB "'MDVl _ DEMO'"! 

would 1utomaUc.Uy oompUe the nit ~tOV&_DBMO_WRK or 
MOVI_Dt!MO_SAV. 
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t NT J.OOUC'Tl ON 

Whoa <t_Llberator wu orllindly cor~cehed. t he ~qjorlty o f QLI were 
fitted with AH and JM ROKS. The later ROMS, JS •nd HC introduced the 
WHEN ERBOR and WHEN variable ~onatructe. buL deflclenctea in the 
I•ple.~ntatton •eant that they ~ould not be ueed reliably although 
Toolkit 2 fro• QJUKP went eo.e way tovarda correctina thea . By that 
U-t we. were ~oaceotraUng on enhaoetn.a Q._Ltberatol' to provide full 
~o•pet1b1Uty with QJUKI' product• aueh u QRAH and HOncl.Y 2 earS to 
provide tbe valuable facility of external procedures and functtona. 

The eaergea~• of HlNElVA pro.pted ue to revlett Q_Liberator to provide 
eupport for ita dual eeneo .ode featuu and t o add eoee enh.anc:e~~ente 
we had lo~a pLinned. At the ee-e tl~ we have t~le.ented WH&N error 
and VUE" variable •• they vork con.tatently with that ROH. The result 
h Q._Lf,becator l.eleue l.), 

Thta rele&ee will run obJect code progra.a co•ptled by all prevtou1 
veratone of Q Liberator. Note however that the ].) ~u.nti-. ayetea ~•t 
~ uaed vtth ihe 3.3 ~oapiler. Uee of en earlier runtt-ee wtll stva 
QLU er~or S - lntern.t en·or. 

lfOTts FOR KlHUYA USBitS 

This 1e the ftret r•l•••• vh1~h ~ ela te to be truly Ktnerva 
eo• pattble. ror the record. all releaee J veratons of Q_LJber8tor vill 
~ with H{nerva tn the etn&le aereen aode. Rele.ae 3.24, whlch vaa 
Jeeued on a reetr lcted beets to QUANTA rtrst eupported dual 1c reea 
110de . 

Pleaae reed the docu.eatatlon aupplted wlth Hinerva aa i t .. kce aeveral 
reterencee to CL.Llberatoc. Co11p'iled. proara-. with .. ehtne code 
exten•ione whi~h r equire aore epa~e on th• RI ataek than ie available 
ean vtth eraah the ayu.e•· M.iaerva prevent• tbta by tbe tether dt"• mnle 
action of reaovtna the of!endtna Job. Thua tf you find your procr• • 
audd8Cil)' eborta without r .. eon then try lncre•siat the l t.ack eia:e wtc:h 
QLla_PATCH. 

Vhllat the t•provcment• to tha ,,_ed of the !l'aphtce routlnee and 
floattna point routine• are e•plolted to the full b)' Q_LJberator, the 
i•provu.enta to the apeed of the s·11per8ASlC interpreter will dt_etntab 
the pcr~atved 1peed up fa~tor of t ha coeptler when coe pared to the 
interpreter. 

SUPtRJASIC CHAMCts wttR KlNElYA 

With the e.tnor exeeptlona detailed below. all of tbe enhanceaante to 
Super8ASIC detcrtbcd tn the HJnerva doc~ntatton are eupportad by 
Q_Liberator. In aoae c11ea vhere thera are bu& fixe• or obvloua 
enhaneeaenta , q_Ltberator vaa already ea~ble of handling thlnga 
correctl y (C·8· Strln& StLe~t. PILL$, end RBSPR). The TRACE routine• 
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T'lOH. TIOFP a.nd S$TEP c.nnot " coa,plle4 - thh ahoul4 ftOt eo• u a 
aorprl••· V« have alto Cholen aot to t~pport POl loo,. vlth atrlGJ 
va ritblea . If yov r .. lly thtftk tha t we t hould. vrlta to •• and let ~• 
k.now. q_Ltherator 1o11tU uta.,t to coerce a urlna ro• var-h\le to a 
ou•bcr. I( th1t t a IIOl pottU..le thea U.a rvott.e t7tl•• v lU .laeua QLU 
e rror Z9 - atrta1 l e oot .... rtc . 

14 careful lo the ••• of MJ-arwa~a ~~~..eott lf ~ want ~r 
aoftvu-a to be portable LO other ICIIS . 

WD IIAI'DLUC 

Tbc •Joc e:-..r.~~t ... ot h b t..tta 3.3 c.O«u·u V'II.U a...DIUtq. n.u 
feat•r• can ool7 b4 •-.4 vtt~ tha follovtna IOMS: JS. MO varlatlo01 aod 
K1Mrva . To Uu there "-• '-'"• 110 full 4aecrlptloo of t .. WIB EJ.Ior 
•Jid VRIJI •artal»la co•trvctt ""-lch w f01ot.M to coa'ta ia c.o.plvtltta 
vheo ceaaar~IAI their behaviour prior to t•pl~atatloa to 
«t.Ltbera tor. The t et:tlou Mlov are a n at.t..,t to r.c:tU7 tbb lad. of 
docu.totattOtl. 

In d1apter 11 "' n :platfled thl CM..S tor enor C.R,tna 1a a pcoan.• aad 
delcrlbed the ~1&1 tactlltJtt tupp11ed vlth q_Ltberator. fro. &eleale 
3.] we have taple .. nttd error trapptna vhich la co.pletely coapat lble 
v lth the facll l t t•• ortata.lly l•ple .. ottd la tht JS IDM and corrected 
lo ~lner9a. lo eontratt to th4 Q_IIA error trappln& Vhlch provldea 
keyvord epectfte arro t handltna. Vh~ IIAor trapptaa tpplle• to all 
hyvorde . 

WHEH 8llo( lt tavoked by tncludtna • WHIM IRROr routloe aoaevbere la 
the proar••· A WH!H 8Alor routine ltarte vlth a WH!N ERRor atate .. at 
and enda vtth an !HO WKIH etatt .. nt. When IUCh a routine la executed 
the ateteaenta between W~H and BMD WH!H are taoored. but the tddreee 
of t he flr1t ltate .. nt 11 recorded. After thll , vhfnever an error la 
eneouoterecl the lt..U•nu betvtt• WHIM and !MD VUI II ue executed. 

WHE:N lllot 
Pl1HT ~so .. thtna ve• t vrooa~: STOP 

bD WHIM 

A a1nal• ltne veraton of WHIN 11101 t• a lto poeelble a loaa Lbe ltoe. of 
elo&l• lt oe lEP .. tt and rot e t at ..entt . No EMD VHE~ l e ncccatary: 

VHIUf El.lots PI.Jiff "'Oopet• 

W'R£11' !IUor routhea can-ot be outed laa lde u ch other In your souree 
proar••· At rvotl .. tbe1 • "• ac..t t~. Vhilat l t L• ellovable •nd la 
oft.ea u.aerul to ha" aote theft OM VHiflf U.&or vltlt1o • proaru , oftl7 
t.he. bat one tftCOUftUt~ vtl l bl actl ... 
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ENTEftiNC WlltN t!UtOR 

One• lt !1 active, tbt WKtH !kao~ routine vtll be invoked whenever an 
error occur• vithln a prograa. With the interpreter this include• 
errore which oeeur ~hen entertna dtteet eo.aanda. 

Once inalde a VtmN IUUlor, there ar··e fev rettl'ictiooa on the aort ot 
prooe•atns you eea do. the envlroa.ent ia t~t of the routine in vhleh 
the error occurred. In particular, local veriablea vbtch existed at 
the tt.. of the error are ltlll accea•ible aad fuoctlont and 
proc&dut e• can ~ celled at vill. Note however that vithin the error 
routine further error trappin& lt effectively turned oft. I( an error 
oc;cur1 v1th1n eA error routl.ae thep lt vill cata•e the proa:raa t.o atop. 
The interpreter prlnta a aea•aae tn the nora.l ~J eacept that ~ta 
WHBN proceaa1n&~ la to let you know what h4a happened. 

Vith cooptled proara .. 1{ an error oecura durtna VKEN ERRor proce••ln& 
then lt l a dilplayed on the pOp up error conaolt in t he nor~l vay v tth 
the error aesaaae prec~ded by ~Durln& WU!M,p. You then have the 
opportunity to Retry, COntinue or Abort. 

To be uaeful. a WH!M !Rior toutioe naede to be able to deteraioe where 
the error occurred add what the error vas. Then it aay be possible to 
tak& corrective actloo or at leaat prtot a .eeni~ful .ea81SO· The lOH 
contaifta fuacttona a.nd procedure• to aupport you. 

ElLIH la a fuoctlon vhtch returns the llae ou.ber at vb1ch en error 
occurred. BINUM la a function whtc.h rtturna t'he error nuabec •• tM 
utual ,.,11 neaatlva Integer. Aa an elttrnatl•t to tasttna BIHUH. th~re 

ia a aet of funetlooa vtth naeea corraapondin& to t he sya te• actor 
cod~• which return true (•L) tf that error occurred. ERR_HF for 
eaaaple, rcturaa true if a ~not found; error has occurred. The co•plete 
llat of funetloaa la liated below ln the aa.e order ae the error codes 
1ft the funct1an Q_EU$ froa chapter 11. 

:::-:;: :::-:~: :::-:: 
ERR:Nl. zu:a.o. Ell:M 

El l 011. 0 Ell 10. ERR NO. BRR Nf. ERI t:X. ElllU, 
tu:·n~. u .a:rr. !RI[st. ua:rs. BRR: xr. RRI(ov, 

The pracedure IBPOIT la ut~ful for prlottna tho mees~ae aaaociated vtth 
tht laat error vhlch occurred o r vlth a atven arror nuaber. Note that 
the default channel for REPORT le channel 0. the syntax la sa fol l ows: 

R&PORT ( #channel. J I error ) 

For ex.aaple: 

REPORT 
REPORT .. 5 
RIPORT l l,tU_Nl' 

Print laat error ~•••se on IO 
Prlnta #already exJata; on 10 
Prlnta ~not found # to IL 

RtPORT unfortunatelJ la•lat• on priatlng • line feed after the errot .... , .. 
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Tbe ltepvord IMO WHEN, V'bleb ..._et alvapa be 
•~tot routtne, vSil return eootrol to 
ltate .. nt vhtcb eauaed the error (•tne error 

pr.•••t at , ... 
t h• ltll ... ftt 
•tete .. l'!lt•). 

the proctd~ro COMTINUt can be u~d at any polnt ln an error routine to 
c:•u•• • nt\lrn eo the utn prosr••· 1! n.o JN&UIMttr h pretent then 
COHTlNUK vorka juat Llke F.NO WHEN and returu• to the nt "t atat ... nt. If 
you have Toolkit 2 then the- fuoctlonaltty of CONTINUE Sa anh•need to 
allow continua tion fro• aa arbltnry l he nu•ber vHI'Iln the proan•· 
Of courae chia llne HUST be within the e ... procedure •• t be error 
euu•nt and will t yptuUy be -.r-y c;lo•• to lt . 

•·I· CXllfTUIJI 100 Coattou.e froe 11• 200 

1bc proc.dure IITU ea• bl. uaed v llboot a ,., ... ,,, to nat.ert 
e .. cutloe at the aLirt of the lt.eteetftt ~ich c.uatd , .. error. 4a 
v ltb CXMTUIUI, lETlY caa M pna a llM --"-r tf Toolk.lt 2: le 
pre.ae•u, le wbldl <•.. tt bebaMa t6e.attullr t o Otii1'111JI vtth • Uoe 
-bee- •• 4eacrt t.4 •"-"•· 

Uaa of COIITIHOI end IETI.t la oaly poa.St.le tuUe VUlt &a.tor. Mote t U t 
althou&h Toolltlt 2 h oeee:•••rJ f o r the bterpreter to run proara• 
which u1o ·ann llnt_,.,..be.r .. or .. CCI!tflNU! HM_ cu,..'Ott", fLLibet"•tor 
vUl correctly c.o.,pUe aocl uec.-ute th••• aut-•u "' lthout the 
preeence ot Toolklt 2. Fortunately the apotaa 11 eccepted on any IOK 
t upporttna W~H, •o •uch p~ar~•• ctn bs enter~• add c.oaptled, even 
thouah the Interpreter would oot run the• corr•ctly. 

l!TAY 1• • ott ueeful wheo used with t hl EILlN function. Mote the 
dlffecence bttvee" l8tlY vbteb retriee the error etate .. nt end K!TIY 
! ILIN whi ch vtll rettart at th~ beatnotna or tbe line which includes 
the e rror ttate .. nt. Thit &i•e• you the opportuni ty to lteep thtnaa 
tl4y before the etat..ent la retried. the exaaple btlov thowt hov thLI 
technique can be ue~d to c.eteb the error ln e•preettoa vhtch occur• lf 
tc• t le entered Jnto a aueertc Ytrla\le. Try t t. 

lOO WUU &Uor 
110 tr tU 11 111DI 
120 AT 10,10: Pl lWT ""lhabu• oalfl .. 
1 )0 IZTI.T !tl.ll 
140 DI'D " 
UO Plllff .. At 11 M .. ~ EI.L tW, ... : I.U'OaT Il l STOP 
160 lOO-· 
170 ' 
)()0 AT 8,1 t PIIHT tt 1,0:\MPUT """"""'" "';n 
SlO AT 10,0: PllHT ~Thank you 
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BLUSB l.l IIDIJICUCI'I S 

VheD vorkln& tntera~tlvelJ vlth t he interpteter, any error routine 
active vlthin JOur proar•• will atill be •~tlwe 1( you interrupt 
eaeeutlon. T\11 c1n lead to eoofutton, ,.rtlcullrly lf the error 
routine Jaooree ao.e cl••••• of error. You •taht type a co ... nd and •••u.e lt haa worked correctly beeaoee no error 11 report ed. In 
real tcy tha co.-.nd baa t atled but there le no rootlne with the 
reapontiblllt y of lnfor.int y~ . to avoid tble, VK!N ! llor ha~ tt na can 
b. t urned oft attd t he ay•tea '(eturned to Mrul b1 typtn.a .. WnM t::IUI.or" 
•• • dtrnt c~nd. · 

WZJf 11.101 and ~IU 

Thete two d tf(erent for.. of error trapptna do oot coepeta ta any vay; 
b feet U•J cot~pl'--ea.t .. c.ll otber. Bott!~ f o r.e of auor tnpptna atou 
the error -.ber la. the .._ louttoa • o '" fu~ttoo. ct_IU and SIIRJK 
are l• fac t lnter~•,.ahle. 

Will ll.lot le • alobal fora of error uappha· ADJ etrot to a prostP 
h .. ttu lt vltlilout • a:J otbc:t apec:lal eo4l.. bellll Mce .. ary. lo 
coatratt q_111 lt apect(l c. It oalJ oper1tea on proc.duraa ~lch have 
bMa pyt oo tu u ·rot ttap list 'by Q_IU _ON. Mowevu tMte h tbe 
4 laadvent•a• that q_t&A -uat be t .. ted after each atet~nt vhJeh could 
pottntlellJ lead to an error. 

When both for.t of error trappln• ere uaed vlthln t h• 11.0 protraa, 
pottlnt a proced~re on the error trep llat vtrh Q_IRR_OM eCfecttvelf. 
redirects ell error• aeaoe lated vlth that p(ocedura to the Q_ERR 
routlntt. The WHIN ERRor routine vlll never be called for arrora In 
that procedure. Thue one •-'Pt uet WlUtN tttaOK foe aoneeral e rror 
h•ftdlln& and q_ua for apectflc exceptloa•. 

WK!N IUOa lM COMPlU:O PlOCIAKS 

We "'" .. ~ '"'1 effort f::o eoeure that WElt l&aot la l•pl..aa.tcct 
v lthh q_LJberator ia e uaoel" coephtely coet*tlblt vlth d~~e: 
laterpretat. ~~~ we ha~ aeble•~d for el l the t t tore vhleh are 
tet•ro.d bJ p~uce calle. However tbote e rrore lleted •• QLrl errora 
vblch ,,., .,,.,, procr...tnt. e rron, caGAOt be cn,.,..r. ntt la M 
sn.et re.atrlct lOA bee&lde • odt. eno,.. eta UIIUel lJ ooe t•o .. rahle. ODe 
COftH~eac.e h thl.t •dtvbto-o by aero .. caDtaOt M trappd aad vlll l ead 
t• • • abort.. 

A ptOJU• v,.lch _..e. WElt Ulor can oa\7 he ea&.eNl'd e M c oepl\ed oa • 
ayet• • v tt.h JS. ,.; or Mtaerva I.OKS. Hovever the object proara .. vtll 
rua 01 any QL provided that the proc.edur• IIPOIT la avolde:d . 
Q_Llbttator will produce co-pattble code to aupport uaa of !kLtM, 
BKMUH and ell the functlo~ Which teat £or epeetftc ertoce euch • • 
IlK NP even thouah t hoae rUnctlona are not ptetont tn the AN end JK 
aoHi". 



WK£1f UROk AND &XT!ItNAt..S 

ntc ~c:ope: of a WHtN EMRot c-cx.atlM doet not extend to tr:aJ19lna e r:ror:a 
witbln c:o~plled exte~l procedures called by • procraa. If error 
tra ppia& la reqolred within an external then a separate ~8N El&or 
should be included within the exteroal lttelf. 

WR!II VAJlfA8Lt 

WH£N ERRor ~•ute• a routine to be auto .. tl~lly ealled whenever an 
euoc OC·CUU. ln a broodl7 aia.tlet fathion, Wlmtl VIJI.lAIU U\.laU 8 
routine tO be called wheoe.er a specified variable ebanJea. It can be 
uaed to ~r~te event driven proar•••· 
The ayntax looka •• followa: 

W~N exprea1ion 
ttate~nta 

END Wllf:H 

Variable relattonal_operator expre11ioo 

When a WR£N clau1e le executed, the atate.enta within it are tanored 
but the firat variable In the expreatlon 11 ente~d in a table of 
"watched WRP.N variables'". Tberc.after, every UM: a value h at.ored in 
thit variable the WK!H clause la invoked. If the condttton following 
the WHEN evaluate• to true then the atat ... ota vhlch follov vlll be 
executed. Kore than one variable can precede the relational operator 
but it ta taportaot to reoliae that o~ly the FIRST variable after the 
WI!IRN 1s "watched'". Soao euaplea thould c.Urtfy this: 

VllEM x• lOO 
WK81t x)SO 

invoked vhan 100 tt.ore.d h x 
tovoked when •~thina areatet than 50 
atored in x 
invoked when x la ctu.naH to equal '1• 
Cbanains y to equal x does NOt Invoke the 
routine 
invoked vhen x la ehanaed s uch that 
rty-G. Chana..tnc '1 so t'h•t x+y-o vUl NOT 
invoke 1"0\ltlne 

'fnu can nave a a uny IIH!H cJauaea in a pt'o&raa ae 10u chooac • e.acb 
related to the l&ae or dlffereot variable•· Chanaln$ a watched variable 
wtll re.ult to at -aat one VHEH clause bclng executed. Thus the order 
la whteh WR!H clauses arc tet,t.ed can be attnUteant aM: depends upon 
t.be ordu ln vhJch they are encounter·ed at runtt~ae. Unlike WllEN 8Uor 
vhtch 11 atatle and opcr•tea on one l evel only. state-enta lnaidc one 
WHIM clauae .. y trlBSer entry to another WR!N clauae. The only 
reatrlctlon ta that it la NOT poaaible to re-enter the VHeN ctsoao 

u .• 



-..hl~h h cunutlT Mlq pr~a..t. Tbe •uapl.e o"rtuf ahoutd help to 
cletlfT tM be.b.a.tour of WIEit. It .. • vortb trylq H or~ rour owa a,.-tew.. 

lOO Vltl.l a•l 
\10 PllMT ~a•t', 
no a•O: b-1 
llO IMO W!.M 
ZOO WHIN b-1 
2 l0 PRINT ' b-1 .. , 
:UO b-0: a•l 
230 £HO WH!M 
300 WHIN o>O 
310 PllNT · a>O .. , 
310 IMD WEN 
.soo a•l 
no ru'" '•ad .. 

Vheo thJa la ... cutH tlw aaquke h .. followa. At lOO, .. ttlft& a to 
1 utuen U•• WHDI a t Hoc tOO vhJc.h b fltat In the llat. ne WRb at 
300, la ~~ .ett .. ted av.a t~ Ita coadJ t loa la t~. At 120, ~Jlat 
a tlU l .. t4a U"Ai flrat W'11!a. b h aet to 1 utuarlo& , ... WDI' at 200. 
At 210, a l a a .. t. act to 1. tba URII at lOO 11 already actl .. t«d aad 
ao h IJDOtell, kat ,... cooU tloo fo r tk WH:DI a t lOO h •t • M h 
tb.r•fora UI&Jered. n.e.o --. fC.tu:n f~ U•• thr•• ... ta4 VIIP.Xa •la 
ltoa• lto. ~lO. 1)0 a.d ·ftaally bail to th4 .. to pcocra• at llne StO. 
Tbul tht: outP'It frn the pro1r•-• h: 

o•l A>O • ead 

STOPPlNO VHl N PlOCISStMC 

A vartabl.1 car. be re.ove·d fro• the ••tcha d lht by a atataMIII\. of the 
for• I 

WHEN 'ltriable 

Tba ftca t WM!N clauaa for · the apectfted varlabla ta re.aYa4. Othara for 
the a.- vutabla .. , nUl re..lft h fotce. 

VKEM VA&UILI U COKI'lLlD PIOCIANS 

Hothlq -.a.c.h to aa1 be~. Q_Ltbtrator Vl&lC MA61h& le ,redael, 
eoa,.ttble wtth the a.havlour of U.a loterpreter 4etcrlM4 alloYe. A.a 
with WfJf Ulor, VRD NndUq. doe-a aot a 11Lend hto eXLet"Mia called by 
a pto • . r .. , but ext.eroala eaa b.a.-e their ovn WCIIa U re~~~•t.ce4. 

A TIV.a option ht• bteo deled t o the eo•pller. When tL h turned 01!1 
atateM nt ••..-nton are haettad la t he objecc. eode. Tht• onlJ 
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UUASI l .. l .-1Al••CI:I .. I1i'SS 

.. ral~lly l ftCrtaaca che oode ••~• •• t~y v~llJ cepta~e cedu .. ant 
Hlltr bftea. The 04Jlf ad.-ancqe cvrrcatly b that • etat..-e~ n.~~~tber 
h prhced oa the ercor coAao1e a!t.cr the ec·ror UM -'Mr. In hb.u·• 
ve .. , d .. dop a debuuer for Q_Ltbc rator code la 1111\l~h c.aee the TIACZ 
optloo v lll allow code to be atnale atepped. PL .. ae vrlte to ua tr rou 
aC"e tntueuod tn aueh a tool. tlACZ oceupt .. the flrtt r•aerwed entry 
in the QLli __ US~ pera-cter llat. 

Vhon • Q_Lib arrur l a reported on th4 pop up error ~onaol• tn place of 
the RITRY Y/N pr~pt you caA nov opt to &.t ry, Cont i nue or Abort by 
typtne the appropriate c:h.lrac:tct. l etry repute the offendla& 
atete .. nt, ~oatlaua tanorea lt a nd •bort tar.lnatet the job. 1ou •Jtht 
elao apot tha t tM border ol the error couole M• Mea c:hlcapd ta • 
chequer~ ,.nera. 

With Mlntcwa la tvo ac:re«n .ode, the error co .. ole po,. up on tbe 
.:urreat default ec:reta for that job. 

PU& IUIIfliUIC noaOUUS 

t1M cooeept ot free ruao.tQ& proceduru vu totr.t.c:-M oa .. ..._ 14.9 of 
the • ••r .. av.l. la r•l••• .. prior t o ).), tu(b p~dvree could oDly 
be et a rttd froe the latcrpretcr . &tleaae 3.3 r..o¥tt thle r .. t rlctioa 
ao4 allov• .:o.plled proauas to apaw oev loclepeDikat jON bf • at.ple 
proc:oduc-e c.U. 

QLU_srs 

Ower t he yeara the Q_Ltberator ayate. haa arown 1n a!&a an4 haa beco.e 
epread ovor aevera l f tlee. At an altcraa t t•• to lndiwtdually loadtna 
each f i l e of ••teoatoaa we bava linked all thoaa e~nly req~lred in 
one fi l a na•ad QL11 SYS. QLlB SYS vat prod~eed ~••na RPM (of 'o~raal). 
The ~PM control ftli la alao i~pplled •• QLll IPN tor thoaa vho •l~t 
vent to chanaa tt to lotlude ••1 QLOAD/QI!P Or the ~pltcr lttelf, 
QLII OIJ, QLll SYS la nov part of the a taadard lOOt routlaa. QLII lOOt 
attlT contalna itbe loatcuctlo~ to load filet ladl•tdvally. -

MEW IUO« ta!SSACU 

ne eo-pilar baa tvo oev ettor •••a.a•• aaaoc:l.atcd with wnc 
coaati"\Kta . t 'helc •••l•& a hould tae otr.ioue. 

l r ror ••• • IXO VH!ll vtt'bout •tc:b.l*l WU 

In-or •• •• MeatH WF..B oot all~ 

The ruott .. error - •••&•, ~Ceo't retry' l a now leaved If 
UTlY or COltl'lNUI'. are uaed ouuldc or a VHOI l llKor cl•"••· 

IS.I 



A•btguoua na•e 
Arith•ctlc 
Array 
Aaae•bler e z ten8lon• 
AUTO 
A.UTOP 

lOOT 
lulfer 
BY CHRIX 
IY- U14S 
IY-tlP 
BV=TCBAS 

CALL 
Cha naela 
CLON! 

tKOHX l 

S.4, 14.6 
8.6 
6.4, 6.S, 8 . 8, 14.8 
4.9, S.4, 9.1, 9.2, 9.3 
s.2. a.s 
4.8 . l4.1 

Ll. 2.1 , 14.11 
4 .1 0 
9.2 
9.2 
9.2 
9 . 2 

13. 1 
4.8, 4 .9 , S . 3 . 
Ll , 2.1, 4.3, 
4.2., 4.3, 4.4, 
1.4 
7.1, 7.:t, 7 . ) 
l o. l 
8 .l 
) .l 

7.2 , 7.4, 8.9, 10.3 
AI 
4 .7 , 4 , 8 Coaund liae 

Co•••rctal uaa 
Coa.an heap 
Co••vntcatloo 
Coapatlbtll ty 
Coaplle t lae 
Coapt le r 
Couflaurtna the 
Cona tanta 
CONTINUE 

1.1, l.l 
eoaptler 14.10 

Cont1'ol-C 
Copylna Q Ltbarator 
Cursor -

Data a r •a 
nsauc 
DE Pine 
DSP lMT!CitR 
DBKO HU UI 
DEHO- P ACII 
OEKO-PIPED lR 
Df.MO- QilR 
DEMO-SORT 
1Haeftetoa 
DLINJ! 
Dlrect:hea 
Division 

ID IT 
!LSE 
END lP 
E ND DSFioe 
END POI 
!NO IE Peat 
INO SELect 
Errors in coa .. l'ld lioe 
trror• vb en co•ptltna 
Errors at ruatt•e 

• 4 .1 0 
s. 2.. 8 . 5 
).J 
1. 2 . 
3.3, 4 .s. 12 .l 

7.1, 1 .2 
4.8 
S • 1 1 ·5. 3. 8.2 
5.4 , 8.6; 14. l. 14.2 
).3 
10.6 
1 o. s 
11.4 
2.1, .z .2. ·2.3· ., 
8.8 
s .2. 8.5 

4 ·'· 
4 . LO, 5.4 

6.5 

'5 . 2. 8.5 
5 .4 
$ . 2 , 8 .s. 
s. 1. S.) 
8.3 

'·'· 8.4 
s .4 
4.3 
s.1 - 5.4 
6.1 - 6.6 



Er-rot 
Brror 
EX!C 
EXIT 
External Proccd~ret 
IXT FN 
Exr:raoc 

11le. handllng 
Fllter prosra• 
Ploatina point 
POI 
Free running procedure• 
Punc.t ion 

Ct..OBAL 
CO TO 

IF 
llle.a•l procedur e 
l a pleaentation notee 
l!UC t 1¥e 

lndoa 
Inttlalintion 
lNl tl'$ 
INPUT 
tareaer 
I nter nal error 
lnterpreteF 

Job 
Job control 
Job naee 
Job 0 
J " ••• JS 

l eyboard 
l!YtOV 

LUEIAT£ 
Line nuabeu 
Ltnld o,S ••• • •bl•r 
Lt.ok tna ruoti•e• 
LIST 
Lf.et 4evlce 
\.OAD 
LOCAL 
LRUH 

Matter copy 
He nu ayste• 
Me11ory 
HIIGE 

INDEX 2 

11.1 - 1 1. s 
6.1 
i ·. 2 . I 0 •. 1, 10.2 
8.3 
4. to. 9 .3, 14.3 
S.4, 9.3, 14 .6 
5 .4, 9 . 3, 14 . 6 

3.4 
1o.s. 10.6 
8.6 
6.'. 6 .6· , 8 .3, 
14.9 
S.1 , S-3 , 8. 2, 

3 .4, 14 . 7 
6 .6, 8.} 

4 .9, 6.3, 7.2 

8.} 
s.J, a.s . 8-6 
14.7 
3.2 
6.4, 8.8 
6. I 
3.4 

- 14.8 

14.1 

e.s. 8.6 

3.4 •• • 10, 12.3, 14.1 
4.8 4,9, 8. 6, 14.1, 14.2 
6.6 
3 . 1, 8 .1 

3.2 
3. 2. 12.1. 12.2 
4 . 7. 7.4 
3.2 
4 . to • 8. 1 • lJ . 1 

3.4 
3 .4 

2 • 2. 2.~. 4 .1, 4.2. 4.3 0 

4 .7, S.2, 6.2 
4. 9, 9.3 . l4 . 4. 14.5 
4.7 
S.l, 8.5 
4. 7 
5.3, 8.6 
14.7 
s.). 8.6 

1.2 
2. 3 0 ,4. 5 
7 • I 
}.3 , 8.6 

4.6 



He eaases 
Heeeaae• when eo•pilina 
Mea t•&•• •t runt!•• 
Hicrod.rive• 
MISTake 
HOVE 
HRUN 
Hultt.taakt.na 

Naee 
Na•e table 
Net tins 
NEW 
"EXT 

Object proar•• 
OPEN 
Opt1•hatlon 
Optiou 
Owe: rf 1ov 
OVERLAY 

Paaain& eo•••nd linea 
Paaalna co•e~aod a tr tnae 
Paaaln& channela 
Phaee 1 
Phaae 2 
Pipe 
Priority 
Proble• eolvina 
Pr ocedure 

Q CUISOII 
Q-CUISOPJ 
Q- llR 
Q-ua~ 
Q- 811 LIST 
Q- Ell-O N 
Q-£11-0FF 
Q-HYi0a 
Q- PlPl 
QDos enou 
QJ 
QLIB errore 
QLU BIN 
QLIB- BOOT. 
Ql.l&-!XT 
QLJB-1-U:t.P 
QL18-l.1ST$ 
QLU- OBJ 
Ql.IB-OVL 
QLIB-PATCI:I 
QLU-IUii 
QLiB-US£ 
QLOA0 

tHOCX 3 

s.t- s.~ 
6.1 - 6.6 
13 . 1 
5.3 
4 .6 
s . 3 . 8.6 
2.1, 3.2, ).J . ).4 

4.'7 , 7': 4 
3 .1 
s .3, ·s.4 
.s .3, 8-6 
·a .J 

2.l. 2.2, 3.2, 4.2, 4.7, 7.1 , 1'4.3 
3 . 4 
4.9 
4.2, 4.7, 14.10 
6 .s . 8.6 
6.2, 14.4, 14.5 , 14.11 

4 .z 
10.2 
10.3 
2.1, 2.2, 2.3, 4.1, 5.1 
2.~, 2.2, 2.3, 4.2 .. 4.6, S.2 
10:4, IO.S 
3.2, 10.6, 12.2 
ll.l • 
.s.t , .s.J, a.2, a.s , e.6 

3.4, 9.4. 12.3 
9.4, 12'.3 
ll.Z 
11.2. 
ft. z·· 

lt.S 

11.2 
11.2 
12.2 
1 o. 4. lO.S 
6',2 
12. 1, 12.2 
6 . 3 
4.2, At, 11 
Al, 81 
1.4, 9.4, Al , Il l 
4 .s' 1\, 
14.11 
L.2, 14.9, AI, 81 
14.4. ll 
7.1, 7 .'4, 13.2, 14.2, Al, 11 
],4, 4.2, 6.1, Al, 81 
4.J, 14'. 10 , 14.11 
U.2 

... 



QP 
QPTR 
Qk 
QlAM 
QSAVB 
QX 
QX JOIO 
QW-

RAMd 1$k 
R!AO 
Re:fe:l'ence 
RBNUK 
RePeat 
Resident coapilel' 
Realdent procadurea 
liSPR 
IETitY 
leti'J' 
R£Tu ~rt 
ROM 

••• Ruh a 
Run ttm• ey•tee 
Runtiae 

SAV'-
Screen handltns • 
Searchtna naae~ablea 
SELect 
Siae or pl'oar•• 
Slice 
Sort pro&~"•• 
Soul'ce progut.a 
Speed 
Stack 
Stathttca 
Strtna · 
Strina arraJ 
Stl'ueture 
Subroutine librartea 
SJatea requtreeen~• 

Tooltt t 
Trenalat lo n 

Undef ind V• rhble 
UNLOAD 
Unreaolv ed l'efereace 
uo.aupport ed keyword• 

.. ) , 

Varlablea aod e•ternala 

Varnlnaa 
VRt:N F.IUI.Oil 

lMDBX 4 

12.2 
4.5, 14.9 
12.2 
4.5, 14.9 
4.6, 14.2 
2.3. 4.2. 10.2 , 10.3 
10.2 
10.2 

t.l 
6.6 
1.4. 
S.3 . 8.5 
8.4 
14 .9. 14.11 
14.4. 
9 .1, 9. 2' l4 .3. 14.4 
S.3, 8.) 
6.2, 6 .3 , 6.5 
s. 1 • 6.5 
1.2, t.l. ~e:,-~. , 11.. 1, 
14.2 
e. t. 8.2, 8.5 
).2, 4.2. 4.7, 6.1 
3.2 

s .l, ••• 
) , 4 I 8.9 
14.8 
s .4. 8.4 
8.5 
6.4 
2 .1. 2.2 , 2JI',f 
2 . 1 , 5 .1. 
4 .to 
4 .9 . 6 .3, 7.3, 7.4 
4. 7 . 7..3 . , 7..4 
6 . 4, ~ .. 5, . 8.1 
8.7 
8.2 
14 .s 
1.2 

10.5 
).1 

6 . 3 
t4.S, 14.6 
6.5 
5 . J. 8.5, 8 . 6 

8.6. 14.7 

5.2, 5.3 
5 . 3, 11.1 

t4 . 2 



Appendix A Budget Compiler Flies 

Ql.IR_ BlN 

This cootalna phase 1 of \he compUer, LIBIUtATE, end the exter~stons for 
loading object pTOgreme. QX. QW and QX_I080. lt must be loade<l by a ' 
80r:Jr program Uyou i'l.tend to compUe programs. QL18_81N is oonflK,Ured 
during the CLONB prooodure. 

QI.IB_ RUH 

'l'lde la the run lime ayatem. 1t must M preeent to run object progra"" 
except tor those ptogran:. whier..have,had the run tlme system lb•kcd tt 
corrrpDo time. n.e eecond phase or the oompUer 1t8elf requires this file. 

QLlB_OBJ 

Tbta 18 the second phaee of·the compDer. lt ts loaded by the LIBERA1B 
command .,d requil"ea that QLJB_ 8lN and QL18_RUN •re present. · 

QLJB EXT ! .. : 

"Tt.ia (ile is opUontJ: it 18 ~t required by the compOer. "to.a m.ey choose 
not to k>ad tt by amending the soar program. lt cootatna the following 
SuperBASIC extenolono' 

QJ, QP, QR. ll_MYJOB, Q_ CUIISON, Q_CURSOFF. Q_PIPB; O_ERR_ON, 
Q BRR OFF, Q ERR LIST and Q BRR. · • · • 
- - - - -· 

QLI8_800T 

This tile is the eource of the aoar prograM cre&ted by CLONE. lrt ita 
standard form it loads QLlB_~IN, Qt.IB_RUN and QLIB_P.XT. You-ean 
create other soar progr•rns (eg to k>ad only ph$ae 1) by editl.ng this one. ' 

QLIB_ PATCH_OB.I 

This i& a utility tn Objec't· torm for changing certain nmtim~ parameters 
without having t o recomplle.~ lt requl~1 QLIB_RUN to be resident.. • 

CLONE 
This is a BASIC progrem supplied .-a 80\lrte form for making copies of the 
Q_ Libe.rator ayatem. 

Jn addition to the abovo. varioo.a demos are euppUed in 10uree form with 
the muter. 
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Appendix B Release 3 Flies 

QI.IR BIN 

Thlt CCI"'ti.N She• 1 or the COC'IpUu .net tno Collow tnc cx'ltntlone : 

LI KI!KATII. OLOIIAL, I!XT fH. I!XT PROC, CllP l!fnXl!ll, QI.IB USB. 
QLIB LJST$,•QX. qrt end QX ~oeo. ii ....,., boloodoel Ill' 1 800T ~­
U you-~lMd to ~pUt progft.-. 

QLIB_IIIJN 

Thta la the ,... tl~ae syatem. lt dutt be present to ~ obJeet prorra~ns 
oxoept tor u-o.e progra"" which have had the run tiN eyttetll linked et 
coa~pUo u .... 1he aecond phue ol the eompOtr lttell rtqutree lhla fUo. 

QJ.IIl_ OIJJ 

·n111 l& the aocond phose of the compUer. 1t ta lot.dod by t he LIBBR.A '1'£ 
COMMMd •nd t"fK~Uiree thet QLIB BIN t nd QLIO RUN •re preaent. The 
•l&e o t lhla nto •• roqulred whe'ii making the cOmvlltr natdent can be 
found 1r> QLIII_ ROOf 

QLIII_ EXT 

ThLI nte le not neceua.ry for the oompUer to opeute. lt contetoa the 
rouowt.ns utcnelone: 
~. Qt', Qll, 't..IIY~Oa, Q_CUJ<SON. ct..CURSOYP. Q_ PIPil, ct..BRR_OH, 
Q_ EKR_OPP. Q...EKK_LIST end Q_EIUI. 

QLJB_OVL 

1l11a --· 0.0 .,._dW'UOVERLAY oneS UHLOAO. 
QLID_IIBU' 

T'hls t11 the 11El..P tex'l tue tor the 0001pUer. 1t nocd Ori'l be prM('flt on a 
wcwklng 001'1' If you think you need it. 

QLIB_ OOOf 

'11\11 filo ia the IOUrce of the Boor progra• Ct'elted by CL()NR. In ltt 
Olllldlrd fo,.., 11 loodo QLIB BIN. QLIB JWH 11\d QLIB EXT. You ean 
oretle ulhor OOOT programs (eg to !old oriJY phaool) Ill' edlllng lhlo one. 

Qt.JO _ I•ATCII_ IlllJ 

·n-.ta liJ a utlllty .W. objoct tOrn~ for changing cert&ln nJ'Itlltlt ptrtm~tera 
without htYint to r«<mpUe.. It requlree QLIB_HUM t o be uetdent.. 

Qt.JB_svs 
'n.la _,talna QI.IB BIN, QLJ.B RUN. QLJB_EXT, QLJB_OVL 11 o olr>gle 
loedabft rue,. - -

QLIB_IIPM 

Th!l Ruid.,t Procra• .._...,.CV"~ ttte to •ed to Cf" .. tt QL18 _ SYS 

CLOHK 

Thle te a BASIC progn• wpplied W. IIOUrct: ton~~ for "'lll.,C ooplet of the 
Q... Llboral<>r oyot-
ln addition to the abcwc;. various deaaoa are aupp&ltd tn eouroe fore wtth 
the ,.,.ter. 
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