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Sinclair was plan血ng the

W諜‡l霊霊露盤
team for the design of its operating

9yStenl∴　-　---

A not particularly well known Cam-

bridge software house, Called GST
Computer Sy3temS, Was co皿mis-

Sioned to write an operating system

(OS) to an exacting押ecification. Its

SOlution was a powerful multi-taSking

OS that had many of the features of

Unix yet, WaS CaPable of being put on
ROM. ∴一二一

Unfortlmately, it took up皿Ore than

32K of ROM space - the amount that
the QL designe鴫had put aside for the

OS αれd the Basic language. Sinclair

Went to a falトback option of an OS

designed by an in-house tea孤to OVeト

come the space problem.

The rest, aS they say, is history. Even

by cu請ing comers and leaving out a

few∴facilities, Sinclair,s own staff

COuldn’t squeeze the OS and Basic into

32K ofROM. As a result, the first QLs
that came out had an extra 16K ROM

cartridge hanging off the back.

GST has now released its OS under

the nan1e 68K/OS for both end-uSerS and

COmPa山es using the QL board in

their oun products.

Featu 「es

GSTs　68K/OS is a powerful multi-

tasking operating system that owes its

Origi鵬to Unix and other mihicomputer

OPerating systeIrLS.

The皿ulti-taSking capability allows

you to ruLn SeVeral programs at once.

How many depends on the size of the

PrOgram and available memory.
It also ha3 a ’pipe’facility to transfer

data from one progすam to another.

Pipe3 Can be used with ¥filter’programs

t血at reprocess data.

A直example of their use is in text

PrOCeSSing. The outputをom a te露

editor can be written to a m皿ed pipe

that. transfers the data to a te丈t format.

ter which in tIm Sends the final output
めa phnter.

The microdrive蝕ing system uses a

Series of neat tricks to apeed access

tines. With regards to血e QL, 68K/OS

8uPPOr屯　SC章een Windows and bit-

W薫

n楓pped ∞lo町富rap址∞.

.→二、‘ .Instal案ation　仁'

The operating system provided was

easy to install on a ’dongled’’QL. The

dongle wa3 remOVed and the two 68K/

OS ROMs∴Subsituted∴for Sinclair,s

京OMs. 『o重止めr ve窮io噌Of血e QL,

GST.will be providing a circ.uit board

that plugs into the intemal expansion

po賀○　　○　　　　　‾ .、’“ “ -、-}∴-
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This is at times complex and corfusing:

It comes in the form ofa fat ring binder

and includes a substantial program-

mer’s reference guide.

・ The detaLiled reference guide would

Certainly be an essential aid to anyone

Wanting to get to grips with the work-

ings of the OS. But I would have

Welcomed a better presented intro-

ductory guide with illustrations and

SCreen Shots for those who merely want

to use the OS to nln PrOgra皿S.

暮nuse .‘

The di餓汀enCe between 68K/OS and QL

SuperBasic be.comes apparent as soon

as you power up. Instead of the usual

TV or monitor choice of the QL, 68K/
OS gives a choice of five screen for-

皿atS: four coIour/85 colunrms for use

with monitors; four colour/80 colunns

for use with monitors that tend to clip

the edges of the display output; four

COIou/60 columns for use on TVs; eight

COlour/42 colu皿nS for RGB皿Onitors;

and eight coIour/40 colun血s for use on

TVs. -

A little experimentation is advi§able

to find the best optioIl for your particu-

1ar seトup.

Selecting the screen fomat runs a

PrOgram Called Adam, Which is a
皿enu driven command program that

SPlits the screen into several multi-

coIoured windows.

These windows display a command

line, defa山t progra皿menu (programS

On ROM or selected microdrive tape),
default data皿enu and the log.  ・

’rhis last screen see皿ed an uJmeCeS_

Sary luxury. It lists a11 the progra皿s

that have been n皿Since you powered

up the machine and whether the pm-

gram runs have been suspended or
瞳1led.

At the bottom of the screen is a

Status line used to indicate the options

that can be selected usirlg the function

keys.　-

To use a ‘mjcrodrive tape it firit has

to be tmounted’・ T鵬i3 done by specify-

藍覚書h霊豊富i豊豊富
O耽e mounted its directory appears in

one ofthe screen windows. _- , .-A program can be run by either

whting it on the command血e or

moving the cursor down the program

menu and hitting retum. As befits its

Origins 68K/OS files are refeFTed t6 by a

COmPrehensive path na皿e that in.

Cludes device∴ directory, name and

tyI)e. So a‘full path name could, be

SOmething like md:GST/date.prog.・ ∴

Fortunately, SOme Of thse compo-

nents are optional and others are

automatica11y provided by the selection

Of default values. And despite the com-

1erity of68K/OS I soon found it easy to
use and certainly皿Ore friendly tha血say

CP/MorMSDOS. ∴’∵∵十・ ・二シ} ,.

Having loaded -up more‾tha血one

Program it is a simple matter ofswitch-
ing between tasks. For each progra皿a

Single line window appears at the top of

the screen. At times I found this

ar皿Oying, like when you wanted to- use

the full screen for text editing or using

GST’s Draw program. However, it did

help in keeping track of which prog-

rams were still running.　‾

二‾∴-・∴・Ve「dict r∴言

GST’s 68K/OS is the first a節rdable

OPerating system for personal compu-

ters. that combines professionalism

with functionality It is also the operat-

ing system that Sinclair should have

made its first choice for the QL.

Being in ROM it is instantly avail-
able - nO booting of disks required.

The limitation is that not all the

features have been squeezed into ROM.

Copy, Date, Format, Print and Rena皿e

are all coInmands that are amoy血gly

On taPe and DOt in ROM.
I would bave thougbt that with GST

having to produce a plug-in card to

implement the OS on the QL, it should
have gone to the ex廿a expense ofadding

One Or twO eXtra ROM chips to make
these commands readily accessible.

Of course, the biggest drawback of

68K/OS is the complete lack of applica-

tions software. GST has released an

assembler and is plaming a word

PrOCeSSing progra皿・ It is also bundling

Wlth the OS a text editor and terminal

prO g血.

However, the real test is whether

independent software companies Je-

lease versions of their QL software to

run under 68K/OS. In the longer tem
the operating syste皿’s success depends

On Whe血er other manufactl重re隅take up

the system.

血the meantime, keen machine code

PrOgrammerS Who want to tum their

QL into a proper multi塙盤king miのo

Wi11 find that 68K/OS is well worth the

investment∴ l ‾二二∴÷∴∴一　二三’-.:●・÷;÷二田

豊轄
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き鶴篤慧
当ng pehapお面t left me a little at a loss toJ

wha=O -do next, ‘’∴∵. - .、∵

悪罵窪鵠器提議
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was to peek through the Bom to find the

離諾鴬鮨荒ぶ需鵠
This iist will ∞nthue neXt Week.

Supe「Basic is by no means ∞mPlete yet’

and may we11 change as time goes by -

this is p「esumably why no manuals wele

sem out with the machines. However, it

seems u捕keIy that major 「evisions w紺be

made at this late stage so the list given

below should not prove tOO unre"able. The

P「Pgram Which l used to obtain lhe ∞m-

mands is as tolIows:

characters. The list below gives my inter-

Pretatie= O…a- 1isting. 1 have left out those
“wo「ds” wtlich appear mOSt unlikely and

have marked those which l am mOSt unSu「e

ot l have guessed the function o( many o(

the keywords so watCh ou=o「 char¥geS・

ABS (a) - Fle山「nS abSOlu(e vaIue o1 8.

ARC (J,y.βJ汚) - Draws a part of a orcle. I ∞l・一k]nil

deduce what the las( three palamelerS dld.

ARC_R- A versionoI A/CuSl∩g le聞IVe ∞・O「dInates?

AUTO n,m - Alめws automallC generatIOれol Ilile

numbers ITOm山鳩I) h steps of m.

BAUD n - Sets baud 「a(e n loJ uSe with seha」 p。屯・

BECOMES n - Sets ba血昭le n lo「 use wlth sehal

陣)「健.

BECOMES -しoct崎Irtele郭ng but I ∞uldn’t 9eくれtO do

anゾhの9.

B捷P a.b,C.de,4g,h - Sound. Can leave蘭most ol

廿帽pammet帥s fo「 SlmPte SOunds.

BEEPING- Don'l kJ.ow. Tests to see青sound stiIl being

即事l博昭-卸?

l○○　mup　96OO

: l⊥○　○P各軸∴書きl●S各Rl●

12o FOR W重15o5O TO l雷35Z.1フ161 TO lフ2|6'19980

了o　雪○○雪○○

タ、 2698o TO Z7,5O'5221O TO SZZ4O,342フ` To 3445〇

・∵∴∴重事○　細事P各王職(N)

|4O S目」ECT籍寡3Z TO 12e:PR重機T　絡5ICHR書く椅)章

ふきo　各地n F寄R　強I∴ “

Not ce that l am showing o録by using the

very useIul extended versions of Fb′言he

short version oI Se/ect and the Supe「Basic

teminator E/1d Fb′ M The program wouId

WO爪perfectIy happ時with conventionaI

Basic statemerlts. but I e可Oy eXerCISlng

rtew.1ound proglamming skilIs. The num-

ber 「anges in une 120.re`or lO b10cks o(

Rom which l had previousIy noted as

∞ntaining thin9S Of interest, SuCh as error

messages and commands, by iisting

through Ihe whoIe Rom to §Creen. Lines

IOO and l l Oset up RS-232 Port =or output
to the printe' al a baud rate of 9600` Watch
out for CheLmeI 5, howeve事I used i書almost

∝m師uoudy fo「 outpu書to the p血te「 bu=

think that掴s usuatly used tor the sound

channel. You can use another number

Line 1 40 res面cIs primつut tO those charac-

ters which調ay be of interest言gnoring

unprthable character!L ∴~ -・

∴ lhe end鳩su競o"踊S is a sonewhat

ium馴ed listhg of words and miso○Ilaneous

CSLZ∈ w.h - Sets dlSPdy char8CtO' he喝hl and w-cth- I

∞∪伽i(卵白競S競)購〇九

CURSOR nJlγ - flo.pceltione the pm=ocal‘on m

場I〇億〇細れ. 〇二　　‾

DAT∈ - GIVeS §(oled date a∩d -me Bumcw「ed to be

(種(I鴫的p.言　　　′　　、　.

DA丁と$-? ・、　　-∴

ADA丁と一? ’  .〇、、・’

SDATE亀m,y,h,爪.S - Reset5 1∩(emal cIo〔k.

DATA - Usodめstore VanabIes-data Mthln a P'OgJaltI

(S〇〇月○○か　・

DAY$ (n) - Rems a day o個o wo似∞rreSpendlng lo

D∈Fine FuNcl庇m, D師ne PROCedu「e - S喰rt OI

Supe「BasIC luncton o「 PnDCeduro.

DEG _ Convens ladlartS IO deg「ees?

DEしど「E - Us{r=ol de悌ng相es on a M財Od「1Ve

Ca巾呼・
DIM -千〇l dIrl噛nSIOnl喝a「「ayS

DIB -MDVn__● - LisB lhe l’Ies on MICrOdlrve n.

DIV - 1ntoger diV櫓e (I’m suspIC100S lha白megerS a「e

no"mPlemBmed luIIy同at aI= dldn●=laVe tl「ne to

c固).

DuNE - De似es p「Ogram l‘nes. Caln delele s'ngkalineS

○○ b調〔丸s o( II∩eS.

∈DrT n - Fetches lme n lo「 edrtlng.

雪山PSE *y.′- May have mo'e Pa’amelelS' SeemS tO

録ork as C)l℃ね.

とししIPS巳〇月- Reぬ事Ye ∝ナo「くさ7

巳しS∈ - ∪鎌ねIh bh9めのoI佑

∈ND FOR. END DEFlne. END SE」ECT- Used as a

(e調調atO「.

EOF - Used to send end o(筒le mark8f to a gIVer¥

dlameI?

E日Ro○ ○ Ptobatry no( i11pIemented yet. usually woul調

expec=h'S to be used州h On EJTO′ Go吋OIC.

EXEC- To load a soql博n∞ OI programs and run廿lem

In pa帽I劇.

∈X∈C_W - As EXEC bu( Waits lor lst pI’Ogra「nめ

伽6h befole調tumng tOひe ∞rrmand levol.

SEXECS - Used to save徴ecめM慣Od「ive?

EXIT - To ex請a門ram ∞れstruCt SuCh鵜a f?epee(

めop・

EXP (n) -色呼調能∩噛8I・

刷山一Ple糾m如-y鵬a s噂持場請∞lou「・ I ∞側∩’1

BしOCK n.義男青h -臼II伽∝景心細の鴫め岬n de緬ed by

場的請I a細山r鴫喝h章種青γ

BOOT, MDVl_8OO手-しOad and町n pngram 8OOT

持om M七億真南>○　○、

BORDER n録S- SG缶uP a bord○○ alound wlndow n ol

場鵡博I明く細心I「 de(e同青嶋d by s・

CAししn - Calis a machine ∝心e sIIblorime at me巾rory

め縦軸on　の.

CHR$ (n) - GMおか鴫雪か叩同∝加n.

CIRCしEふy,′- D鴫WS a Cl「Cle at ∞「ltre J,y of 「adluS n.

Mny創料add競lorlaI p卿alt帽lors e,a lol eC∞nmCIty

(0 (o 「)創‖町I arゆe亀
C旧CLE-J? - SIml心JめC旧CLE bul uslng鴫latIVO

∝剛調書es?

Cl上A鼠n- C鴫ars録嶋vaJiable s鴎Ce. il a∞eP瞳n bul l

寄れl具「鴫青Wh曲強くbl馬.

CしOSE #" - ctおeS Cl「鴫nllel ”

CしS n - Cぬa崎高調Io場九

COD∈ (a$) - Gives me Ascii c如e of the first chaのc髄r

o(I寄.

CONTINUE -鼠esumes program runn ng atle' b「e寄k.

COPY a TO O- Copies a m11暢d s億ol da喰IIO南1 O筒

袖章o創れ劇的e事.
COP羊_N -蘭l k鳩胸.

○○S (8) -丁重
▲COSくれ) -丁「ゆ.

COT(心一丁も　. 、_∴
▲∝汀(巾-丁「ゆ

〔甲( any 「鋳型競輪・
戸I山_〔逃-?

FRASH - Causes c○Iou=lashlng in bWし「eSolu競れ

¶1〇〇〇.

亡OR n三-S額S岬気重h訓∞p両種Y都ab鴫巾血職場

v81ues dofi能d by the l.erm∩doJ Ol the llr鴫. These c劃

be singぬvaIuBS S8Pa「atod dy ∞mm踏and/o「 a

鴫nge o( Values to be stepped的ou9h・

干OFMAT - Fo「 se簡ng uP b18nk M-C′OdrlVe Cartrid9es

血けt)鴫気〇億的e dロ事的調mS劃○ ○a也

GOTO n - Tm鴫l徴. to llne n Ol a plく導「am (howlled oれ

句Su鴎記鵜Ic)・
GOSUB n -鎖を血Sub同u血e a書直ne n.

H胃管SPR - II伽悔is a c○mのand l Oon‘"alOW Wha同

調y do. I購8S職印喝高孤強調印章加わ場a hi9音

調so巾的n ∞Py Ol a window to be sen=o a prme「 b`tl

∞,i肋●1 9の白書めくわ心願

iNK n - Selsめ「e9「頃I巾∞鳳l「・

INKEY! - Re山nS the chaJaCte両asl p「eSSed a=ho

陶ゆa細く鋤く.o爪∞¶鴫oくね「 Ch劃購l)・ Watch ∞l請

的s one, lhe keytoard works through a b‘me' and

iNKEY$ gots d袖hom the buff鋤.巾鵬tl several

kβyS ore P「eSSed be[ween lNt(EY$ lhe value lctumed

高=b〇億持寄腰鶴農叫隊∞∞da巾∞o=u融I請調のら

emply, nOI巾e aJflrOm key belng印e:軸(See

K句作o購) ・

)NT (n) - Truncates 11 to leave劃lnte9e〇・

lNSTR∈N - Nct 8白劃SU鴫旧師s IS a Valid keywo「d.

iNPuT - A“ows inprl of data trom a SPOCilled chan鴫I

o当れe keyb復調d. ’

KEYROW m - The keytund is set up es ’lOWS“ Ol

〇四億ke咋.鵬∞mrna同調山爪S a nu請暁「 in伽cβl一喝

曾鴫購eや画調調附几隔s n°( Wo直物「o鳩h廿鴫
tutor a巾so is u§eful fol rOaJ-tlme apPIICa債費rlS.

しBYTES - LI粗d ma(荊me-Cedo trom m鴫㌢Od「I}e?

し王N (傘) -山肌的卜d a s寄喝・

しどT _ Start ol a Basc ass増rlment ((申tonal).

UN王事γ TO嶋′- O調WS a line trom one pel∩( lO

劃帥賀ol.　　・ ’

uN」.鼠- ▲鴫Ia(1Ye Ye寄書on刷上∬帽?

uS丁一戦聞r種のlのes・

0
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Jo伽Coc伽ne ∞n励ues庵took a朝e Supe伯as/C f?om

his week l'= ∞ntinue肌e list o出ey-　禁聖)÷T亘
SQRT W - Squa鴫roct o同.

STEP - Define3 S!oO In(erva' in fb′ 「ang〇・

STOP - TemIna(es PIOg「am OXeC∪tIOn・

STR-P - The pro‘nS-Ona=nanua同dicato3 that a

s。lPIe effed ls aValぬbIe (fine ma調Ol ∞nt闘Stlng

∞Iours) bul l dld not to!3t m博Out

丁AN (a)一丁的.

ATAN(小- Tng.

T唯N - Used wrth M The pIt,VIS-OnaI manual imp胸d

巾a=his need not atwayS be usOd bl'一I nover Iound

an o∝温Sr肌When It WaS nOt 「equlled.

n旧N a - Turtle g調ph'c3・ Tum cIo<*w'so through

an9Ie a.

11」RNTO a - Tu軸e graphics. Tum ‘o aI)SOlute angle

UND印n- I( sol tO One men display all pmed text

wim unde11ine untl leSet to O.

∨∈日$一?

WH∈N - S削(o be implemen-ed・

WID丁H -?

WINOOW - Oefin∞ S雌O and p(糊ton O( a scrco巾

dlSPlaγ WIndow.

×O日- LoglCal oxclus'Ve O「・

I am very glad to see Benum but would

iike to see it extended to aIIow blocks of

program lines to be ∞Pied or moved什om
as we=. 1t is possible to use

丁wo「ds avallable.

しOAD・ - L[楓ds a P-og「am from m'CかOdnv〇・

」OCal - Spcerfio§ a so- O一VanabIes 'O bo used w'thin a

De#ne Prtrduのo「 Ft‘n虞'on Which aro sePa旧te

from any g-obally basod v劃ablos.

」OG「O (n) - 」的(o b∞e 「O・

LBUN一」∞d and run a PrOgra爪from Microdrivo.

M∈日GE - Merge a program from Mic‘Od「rv〇・

MISTake - Anotho' lntngue W'th ro answel什Om m〇・

MOD W - M(X]ulu3?
M○○∈ n - ModuIus?

MODE "一Sets d-印lay mOde to hlgh o=ow rosolu一

飯m.佃256 1or low resolu寄on●何512 fo「 hIgh 「OSO・

I〇億〇の.

MOV∈ n - Turtle gra(mICS. Move (O"種rd " un晦.

MRUN - Me吋e and run?

NET n - Used to de個e sour∞/destmato= Whon

us爪g Sincぬlr Ne(?

N∈W - CleaJ3 PIOgram from memalγ・

NEXT- Used as l∞P end in a句r∞nStruct' Can bo

†oltowed by addi的nal sta鳩mentS and an Ehd向′1o「

a mo'e ∞mPlex struCl肌e巾an ‘3 aVa曲ble w請O伽r

Ba31c3.

OP削れ一Attach∞ a dov'○○ lo Channel n・

OPEN]N - To lnPut data as a pe則doイandom ffle

lrom Miclodhvo.

OP∈N」NどW - Sets up a PSeuda|「劃dom (O「 POS鶏●

bty moutOm?)細o on a Mic'Od面e ca〇億dge lor

the ftrst」削mo s‘o「age O( data. Subsoqueいくdata

SaVe3 uSe OpoI).
OV∈日n- Nct肌o same aS Sp韓的m OV鋤

PAN "- Mo"e3 SC een n PIXeI3 to肌e ng競.

PAP∈胃n - Sets background ∞Iou[.

PAUSE n - WaltS rl加ne3 tWenty ml=ise∞nds・

P∈EK n - VaIue ol byto aI memO「y locatIOn n・

P∈Etu n - DlttO fo=ong.word (4 bytes)・

P∈EK_W n - DlttO fol WOrd (2 byleS).

P酬DOWN葛Turt'e grapn-CS・ Commen∞s drawIng

SequenC○ aS tu巾e moves・

P∈NUP - Turtle graPhIC3. Halts d「awIng SequenC○ a3

1u爪le mcVe3.

PI-3.142‥

POINT x.y - P'ots a pIXeI at c(ナOrdmates J'y・

poINT__鼠- A 「eIatlVe ∞-Ord'nate VersIOn O( Po′m?

POKE ",爪- Sets byle al memOry loeltlOn n tO m.

POKE_」一Ditto Io「 long.word (4 bytes).

POKE_W - DlttO (O「 WOrd (2 bytes).

PRINT _ Send chaJaCtOl dala tO Sere○n Or Olhe' SP-

の簡ed channeI.

RAD - Oeg「∞3 'O rad-aJIS ∞nVerSIOn?

RAND - No( lmPleme巾ed but飲IStS aS WOrd m Bom.

RANDOMISE _ Sets se(rd to=andom numbeI func.

噛on.

READ _ Should read data from O創さstateme競S but

instead gNes -noI lmPlemented’messag〇・

RECO」 - I don’l know wh狐thls 13 bu= s○○ Andy

Penne= sard some伽ng abou一∞lou「 paiette3"

R∈MAIND印- Ca館1 a“ at elrd o( S〇億StrI」c加r〇・

R∈MaJk - S章aItS a ∞mmen"ne.

R∈NUM ".爪- RenuIT‘bo鴫the Program froのくhe first

肋e to s(ar=「om n a11d lnaement ln StOP3 Ol m.

De(aul1 1 00. 1 0.

R∈Peat - SlaJtS a goneral p「ogra関口∞P' tem-naled

中身)d斤epe田口u請p蜘°瓜o(叫と血
R∈STOR∈ n - Se(s llne lor the roadlng of dam from

Da館Stalemer鳩(S○○胃e8d).

P∈TRY - Don’( kJroW.

RETum - Jumps out o( Pmat何OrFl/MカOn・

RNO /几m) - Gives landorn ∩umbor (0-1〉 ll no pa「a.

me(e鴫Or ra11dom lntegor betwo○n n and m.

日UN n - Run3 PrOgram from line n.

SAV∈ - Save p「og「am to Mic章odrlV〇・

SBY’「ES -くねve machinOede lo Miaてr加ve.

SCAu: n - Se13 SCal帆g (actor lor pIoく∞mmands・

SC鼠Ou- n - Move3 ∞me爪S OI wlndow uP by "

PmeI3. Can defino whole or part O( a wlndow Io,
額ざo=爪g.

SE」ec( - Structl」le (ol multipIo-CtroICO Prog「ammlng.

SIN仙) -丁n9.

PIace to place

end of a lis血g冊le A/l keY is supposed to

switCh between an insert and a 「epIace

mode dueing Iine editing but does not.

There seemS tO be some obscure inte「ac-

tion between SOme OPerations which caLn

cause p「oblemsγ (O「 eXamPie l had pro-

bIems with Or川=Remahder and mn,

when used togethe「・

Without a 「eIiable manua=t is d櫛cuIt t。

be sure that any Problems that come up

are not the misuse o( Pe「fectly good func-

的ns. some things a「e obvious, Others a「e

not. AIong with the keywords given above l

also listed the er10r meSSageS (`●not impIe-

mented当S a bit of a give away) and a list

of days o‘ the week and months of the

yea〇・ Typing P面DAY$(3) gives a print-

out of “wed". Typing Pwh MONTH$(4)

gives an immediate crash・

「me QL is not a spectacuIariy fast ma.

chine, at least not aS fast as l had been

hoping. 1t ∞mPareS favou「abIy with the

Apri∞t (as an examPIe of a ∞ntemPO「ary

16-bit micro∞mPuter) when …ning cal-

oulatons but the dispIay is sIow - Very

∞mPa「abIe to the Spectrum. This is no

doubt partly due to the windowing and sca一

iing facilities but is a bit of a Iet down・ l am

toId that Sinclai「 Research are tlγing to

Speed things up but by how much l do not

D〃ne wIth flenum and Microdrive Saves to

move bIocks of p「Ogram a「Ound but this i§

a圃e long-Winded. ¶le 77ac∂ command

mentioned in the provisional manuaI has

not been implemented (along with Slep)

Which is a great pity, eSPeCia=y as the p「o-

g「ams which l write tend to attract bugs

like nobody’s business. TurtIe g「aphics are

a bit o"…. it wⅢ be inte「esting to see if

Sincぬi「 p「ovides the hardwa「e add-OnS tO

drive rea」 turtIes.

¶lere are One O「tWO bugs present in the

machine. which unfortunateIy make it very

d櫛cuIt to do much more so far than play

a「O…d wjth Supe「自asic. For exampIe,

using the string-Slicing features so be10Ved

Of p「evious Sinclai「 Basics can lead to p「o-

gram crashes. as can t「ying to enter a

P「Og「am O` more than about 300 1ines, aS

Can trying to list a line of more than abOut

90 character§. aS Can letting the infunating

automatic-1isting-OnJine-edit田n tO the

know. AIso, the Mic「odrives got sIower and

sIowe「 as the p「ogram size inc「eased・

They work th「ough some fom of buife「・

which makes some oPerations verγ fast -

much faster than floppy disc operatons -

bu= suspect tht the buffer size lS nOt COト

rectly set which leads to additional deIays

as either data is read into and out of me・

mory o「 the buifer is expanded.

This brings me to a 「ame「 important ob-

servation. l was expecting so much from

the Qしtha= was inevitably disappointed

with the machine when I a=ast got my
hands on one. This was not rational and it

is oniy now that I have had (ime to s't back

料d think about it that l appreciate the

VaIue t11at is offe「ed by the beast.

To pu= my thoughts togethe「・ The lack

Of prog「amming speed and the numbe「 of

bugs s刷「emaining is disappointjng, but

請e fac航ies offe「ed by the Supe「BasIC

guage are ∞mP「ehensive・



An obvious a油sWer
superBas励as many O筋e powe血I features ofPasca/ inc/uding ・

_　　　　　　_　　　　"_ .　.　　　　　　臆　l　_　_I_　　　　.

recuISive tech函ues. Afan 7Umbul/ fakes a /OOk

ne of the most interes血g and useful

feah]ばeS OI the OI, for me is its stIuC.

筒はed p重呼amm皿〇・　● ’’’’’ ;0
l have been used to progT劃はれing in

Pascal for several yea,rS, bu now I can get

most same !eat町es in QL SuperBasic -

although the data st皿のrigぬcilides o[

Pascal are not av竜山able on the OL.

Ås we皿as structured loops. the program-

mer can const皿Ct Pr∝ednres and func-

dorlS, tOtauy tra購PaLrent in purpose tO the

user - just as h Pascal, and use them as if

they were part of the SuperBasic laLnguage.

Å special claLSS Of prcoed町es and血nc-

doru] - referred to a.s ・recはsive,一a[e Oく

つa重ticular競erest to PrOgra馴れerS」 Å re-

Ju既ive object is one whid- is de血ed

paniE皿y in tems of itsem Recusior‘ is JIO(

the s{はne aLS One Of those ‘circular’a重g¥ト

ments you start in the phb when you have

had one t∞ manyl h desc要ibing an object

recursively, We begin by desc轟bing a

sir叩Ie case directly. So山越o鳩to others

more compncated are血en fomd in lemS

of the soludon to the simPle case.

Unfoml皿tely, eaエIy prograr【meお, eSPe-

ciauy CoboI programmerS in the 1960-s・

tooked upon recursion as an ivory tower

p止れh血g狐dゆ旧軍出iしB億重eのⅢ料°丸運
used wisely, CaLn give the most obvious

soludon to a complex problem.

Consider血e ma血emadcal de包血on oね

factoriaLでhe factonal of n whtten as J]!, is

de血ed as the pro(inct of a肌fuege重S from J]

down to l. For example　6! =

6×5×4×3×2×l. There is also a speciaL

sc+Caued t)aLSe CaSe’, 0! = l, Which is

de血ed to be tIue.

From thlS a rea耽Sive de飯山uon oiね額o-

dal can be formed. ractodal(0) = l and

露Orial(n) = nX factoi血al(舟1). Å Supe軍Ba-

sic funcdon can be w轟tten direaly年om this

de帥此れ一光査shewn h Fi9.1. Note小義

the SuperBasic dermon looks just like血e

mathemadcal de丘nidorL
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From this staJt V[rlth an easy and weu-

knom example, One Can PrOgreSS quite a
long way. Stnctly for the rrl創血emadcians

among you a血ncdon exists caLlled Åcker-

調,s FunctlOn Which is used mostly to

皿ustnte re(狐rSion to students! It may be

Summ亀轟Sed a重めuo冊§:

ac均0,巾=九十l

ack(巾0) =銘文(m-l,l)

ac嬉鳳か= aC吋n-l.鵡嬉m良一l)) ’-

・二吾郎>=牛∵∴.

`　Fig. 2 showg a S岬erBasic us血g tO

血plemem this funcdorL Ju忠try to血ple-

merIt itin BaLSic on the ZX Spectrum!血deed'

the o血y way to do it would be to expucitly

use a sta.ck and even therl PrOble重鵬Of

vahable clashes would aJise.

O競o procedはes and Fig. 3 shows a

SuperB弧C Pr∝ed、はe tO SOrt a肌merical

array. so whatl you may say. Weu, this
soI血g algo轟thm is di餌erentをom the ones

you w皿be used to. For a sta.rt'競is not the

goed old rbubble sorr, Which is thrshed out

in ma.ny ardcle9 and secondary sch∞l

COmPuter Studies courses・

B且G重N

正s contains more than one elemerIt TI正N

B甘CIN

choose the median elemen(∴高rOm S,

. par龍on s into sequenceS SJ' S2 and s3
’ with elements

晦ss than or equal to x, equal to jr aLnd

.greater巾劃or equal to g

C匝Ckso轟(S l);

、・咄O競(却.i∴∴、 、●章二::、.∴∴∴ヽ_　　.　　∫

器∴‾∴一二二・ ・・〇一-
でo cau the procedure, you Sho山d state its

name in a SuperBasic statement. with心ree

ParameterS: the a.rray you wish to sort, the

lower bound of the aIray and the upper

bound. Å typical caLll to sort an array

di重11enSioned as D□Mension aLrray_l(100)

WOuld be q止cksort aI叩」l,l,1的　　``‘

In Fig. 3, nOte that L±;T statements are

used throughouしSuperBaLSic de血es the

keyword雌Tto be opdoI血but I have left it

in to aid cla重ty. The Pascal Repea胸h出and

W珊e/DO Ioops are both replaced in Super-

Basic by the REPeaV五百t/END REPeal

con軸

It is easyto see that the W九がe aLndB印eal

conslmcts in Pascal aLnd the R互Peaf

∞nSlmCt∴in SuperBasic compare in the

めuow血g mame東

WHn,量(∞ndidon) DO .REeat O∞Pnalme)

晩C則　　　　　　　雄「 NOでくc○n也don)

で嶋田書法粗でO○○即磨はれe)

StatementS StatementS

EN恥　　　　　　　　END R塵)eat Ooopna重rle)

京王P且鼻骨　　　　　　　REPea章O∞ロ舶me)

隷alemen糎　　　　　　　刺e鳳en喰

UNT皿(C○nd迫on);  If (COnditlOn)でHEN

田町Ooopname)

田のR田ね鵡O○○p舶鳳e)

It is `Ouicksorti, developed waLy back in

1962 by Professorでony Hoare at Oxford

U血versity. Why have you not heaLrd mnch

about it, then? The arENer neS in the fact

山域a g∝ぬma細野Ba瓢c出鼻lec誌C己mot

SuPPo重t the concept of re_5]Ve PrOCe-

dures and funcdons, and local varia心les.

BBC Basic ca.rL and so too can S血Clair OL

SuperBasic. So the si∑-mOr血　Wait was

wonh it. a允e重むl!

The algonthm m凪y be suI軸narised in

躍19世hま3ぬ皿oⅥ喝:

P鼠OC田〕UR量q叫d崎o轟くS)

Note that the O直de融algori心m is veIy

fast (Subject, Of ∞urSe言O the speed of the

system it r¥lnS On) a.nd血at it my be used as

a direct ∞mmand or as a program state-

ment.でhis could perhaps, be aL PrOCedure

you my wish to phce in a凪e caued Eoot

on MDV_l, SO that upon the OL bcots寄ap-

ping, it loads the procedure into memory

ready to be used. Tl血way. one ∞uld

develop aL OI' tuの-key system上

I hope this ardcle proves to be aL gOOd

intnducdon for readers to the concept of



丁轟e韓o蘭

T有子()ニ∴∴y〆5生.レ∴J′り

a荘申すoach

Afan TumbuI/ revea勅e da庇SeC′ets Of鵬OL ROM

ne o唖e血st t血ngs the new Ol‘

owner must suely do is exami重-e

the read・Only memOry (Rom) of his

or her maChine and血d out how the whole

心血q wo重ks・

with the Sinclair OL, this my PrOVe

di園帥n aS there are at least four versio購of

the machir¥e in exis鳩I`Ce‥ COde-脚ned TB’'
・PM. ・ÅH孤d血e血書e丸●叩・

ve重ふon ・皿W鵜血種∞轟y弧Ie Wm R°m

bugs t∞ rurnerOuS tO me血orL Verston `PM

was a vast ir叩roVement but' Sinc血Said.
'AH was tO be the丘]調l Rom-

応ever true tO their word' Sinc血

brought oul a neW Rom called ‘叩, whch

嶋uts rigm au maior Rom bugs' inplemer低

mul血腫ぬ喝and makes SuperBasIC muくね

はer. Åpparendy. all customerS w皿be

offered an upqude to this version by a

sthct tecaL11 operadon, which irvoIves you

pos血g your Pre。ous OL off to Cambe。ey・

and Sinc血eng]nee糖P巾g血g in the new

○
commancu For example’tO uSt an O書the

a耽ent Pr叩ram in memO重YくyPe C劃Z8036・

血fact, if you wish to ca11 you ovn

machine-COde ro血ne in Ram from Super-

BaLSic, yOu Should make sure the MC68008

da阻egister DO holds ze重。 before doing a

RTS. AIso. Å6 should not be altered‥ it is

used by SuperBasic and ODOS as a. pomter'

sirdar血血ncdon to the rY index register on

血e ZX Speよれはn・

If DO holds a調mber between Z3S and 255

inclusive, the OL w皿use this as an errOr

n町nber. ∞ =綿5 ♂ves慎d血e’† 236

gives ′鯖ead o山予and so on up tO 255・ Which

〔即題甘め章∞加p」etel
calling rou血es like雌st is of no direct

bene節- just iuustradon- But given these

Rom routlne addresses. the adven調Ous

progrra重調er ∞uld血d out how toめad and

save Mi∝Odrive ales or draw e狐pses年Om

r阻Chine code.

It must be noted, however' that whnst

∞me O書the corI鵬nd roumes may be

∝山塊d此edしy直e血n轟on ro血es c劃nOし

T址s is because the result of each function is

phced in an area of Ram anaLIogous tO the
zx spectru九s talchator stack’' ready tor

pick]血g up by the e坤ression eval`ratOr・ and

hence no retum is made to the SuperBas|C

It is hoped. nonetheless直at readers w皿

血d the rou血e and outp億preSe競ed in this

a血cle useful and that theyl t∞・ W皿delve

i競o the secrets O章the OL Rom

京om c確ps.

Me劃w皿e, if you are hcky enough to

om the垂ue respectable version ‘ÅH (and

y関can血d ou by typing劇rⅧ VI濁al

your ∞nsole)● this a轟de may PrOVe Very

use帥博you want tO reVeal the da[k secrets

〇番血e QI Rom

me p印章弧血Figはe l如es ata心血鵡龍
‘durnp・ of two spcoal tables in the OL Rom

The鮎t table. residing at address 26652 in

ve重Sion ‘ÅH, lists an ∞mI鵬直しd keywords

and their nm-調e mOd山e address・珊e

second table at address Z7328 1ists an

funcdon keywords and their調n・dme mo-

d山e address.

Each table is held identlCa叫y in the

船町°W血9めⅡ鵬喰

mⅢlbα of e調esく

瞳st mOdule address o鰹et《

nmber o[ cぬncte嘱i両irst keywordく

粛keγⅣo章dく

慧書誌霊宝碧。脚。。血・
9eCOnd keywordく

The SuperBasic pr∝ed`Ⅲeねb~血e in

ngure l狐tomadcany tabulates on the OL

s∝een arryくable held in this fomat' given

i糎s簡Lrt address. Sutable alter己doI` W皿

allow output through the serial ports to a

胃血te章.

me output from the program is sho同心

Figue 2 and consul血g this list and l∞虹一g

through the Rom rouneS at the addresses

given may reVeal mamy se∝e悔.

For imt5taLnCe, a吋of the com鵬ndB which

taLke zero or oPdonal paraIt‘eters' SuCh as

京圃,雌5t, J!e鵬鵬' Pa鴫e・ etC' may be called

dire(丸y from SuperBasic using the Cau

R印書「置∴P「○○子種か七〇しき0u1裏も●∴「Ou●書n●

尺的…　く⊂) C○PY剛G録了的eu番● 1,e4′ Rl●寄丁u子種。uしl・

調〕D∈　ちIZ

C」S

印重N=ej ・・∪書●国昭」も戸づ農●,書t○○●●h●「 ●書ノte∞-●ノ∴七〇 〇ふu書● Ou○○u`・●

uNOER l.CS重ZE∴2・ l PRIH†仰mFINo ROUT鴫F`OORE.SS∈S当CS]ほE O,〇・UND敬O

謙幸2e5ご之(叉`27γ) (1M)
i」いD蹄l:CS自照…くら} P…†刑場丁重ON∴ROU丁購紬O龍SS輯一尺著片田… 〇・〇朝o蹴e

豊島†E之7つ之8　〔2?4クの　(プリ
CしS∴●e

p買Iい了購e:・・Pr○○←劃" ↑}nl事h←d 〇・農・.I

CSIごE　●e,8.o

露∈機種「農P∞く●亀u←●∴tO taou1事t●膚○○∴七〇日l●

. ∴ .‥　∴.●　∴:

霊
罵
器
器
器
器
発
議
課
器



nr G山鳩by

S H止れbeI馴de

Å∝Ording to Sinclair. an the

Rom refu vouchers should have

been sent out weeks ago. If for

SOme reaSOn yOurS has gone

astray you should get in touch

融S血daぜS Cu気oner Ser-

vices Deparmen[ and ask to

be sent another∴▼OuCher

Sすむg競a97ay.

Spectrum

VerSIOnS

Spect則Lm+ do weu - it’s a

good machine w皿lots of ex-

cellent softwaJe. But somehow

I fearthat Uncle CAVe may have

opened his ears t∞ hte.

I月g°
月ねで4

締8月°畑C調ege S種ee`

轟棚don NWI

Forgotten

QL owner

Pi rate

COPIeS

Since reading your ardcle inthe Åugust 30 issue concer-

ning pimted software血Pornト

gal I have rea虹sed that most -

直rot au- O[the so請rare dtles

are pirate copies.

The problem with softwaLre

血しPortugal is price. If the

softwe comparies were legi-
血nate the programS WOuld

重ea血P°調gむ叡輩龍°nOmic

p轟∞S・でo p心血的s血pe重S・

PeC的e, for鵜here we can gO

to the cinema six ines or have

two subst劃血al dinne重s at a

9∝比重e魂剃れnし

Åt those sorts of prices, l

doubt if the softl剛直e COmPa-

ries would se皿much software.

直せ晦∞観はe ∞mp劃血es

reckon they a.re losing so

mu心money　血my c○u細はγ

because of piracy, W】ny don’t

they join together and compete

Wm the pirates on price.
Åncher reason is d*　for

anyone m出血g a home tape-

a+tape COPy, there is no estar

b遊hed mechar庭調∴Whereby

the ∞Pier ca皿Send a do軸心on

to the relevam softm連e house.

Many Of the programs o競here

are not easny obtainable as a

l準郎e則e.
Since you重Åugl.1St issue I

haven’t puェchased any more

pぬted copies or made home

copies wmout sending a letter
to the　∞mPany COnCemed-

The one program I did copy, I

sent aL letter to the software

house concemed。 bu章I am sdll

京種曲れ9 fo章重eply.

月評雌耽d〇月むgo Dゐs De

O世職知日

P O Bo書館き

27抑止舶d鋤き

地軸g覆

Qしversus

甘BC

S言
血糊d血9 to P軸R珂eお

鼻糞血&鴫〇〇〇be重職
issue, the QI' is more powe血l

小創l血e BBC.

The BBC is old-ぬshioned

鳴割晦e i( h蟹t∞ maすげd匝ps?

I suppose Phil Roge軍S W皿soon

be going around telling

youngste糎∴that main巾ame

COmPuterS言are Old-軸oned

be{=剛LSe they have too many

Chips as weu. Sinclair has血e

ぬea that eve重ything he cault do

血hardwa重e Can be got round

us血g software. I don’t I血IrdL If

he wants to go ahead and

produce a 16-blt COmPuter
冊鳳〇時譲eS軸心e画°章
a 7_bit then he can go right

ahead. It’s血e by me.

The BBC mi∝O is faLSter than

血e °重関心1吋because it h鵜

more chips inside it. The QIJ, On

the other hand. is the sIowest

16-bit computer l have ever

come across. And the OL is aL

lot more powe血l? Ever heard

of expansion -耽tle things like

Z80, 6502 and 16-bit second

pr∝eSSOrs and Uni∞m? Jind'

wha,t about the OL’s windowing

ぬぐ的y弧d m山をtas臆皿α rd

be interested to see one QI‘

program which uses windows

and m山缶-taS腐れg.

One day in the future (Sin・

clair,s favo¥血te word), Sinclair

Research will produce a

∞mPuter that win actuauy be

expandable・

乃gdeep氏的d櫨

2 BI重出B轟dge Road

上もロ脚

碓dd雷

A proper

keyboard

Ⅵ鷲霊s蕊嵩e霊宝
C的e saying ’Sinclair Research

are虹stening to all the people

Who say that the Spect剛n

needs a go(ねkeyboard? Does

n reany take two years for the鳳

(o he己㌔

If your needs dictate that you

should have a proper key-

boa重d then there is already a

good choice of add-On `profes-

sional’keyboards ava皿able for

the SpectIIJ鳳at PnCeS rang]ng

をon i30 to鑓0.

慮る∴a Spec調鳳　owne重I

/WOuld like to see the

「五〇y’伯p伯y面g ou′仙I)e!“

H
ave I been forgotten? I

have a OL (I suppose I

should be grate餌Ior that) but

it is su with the monstrosity
stuck血the back.

No reca皿Ietter has yet been

received from Sinclair and as

血ey were dueくO have recalled

〔皿the.dongled’OIJS by血e end

of Åugust l am begiI¥書直しg tO

wonder直they have lost my

add重ess.

is there a皿yOne else in the

same boat? I was patient

enough waLl血g for血e ITLa-

chine wi血∈皿itsぬults - how

mucIl longer must I wait for the

corrected version?

R池庇Ⅲd C色調めe聯

2」 a)adⅣeu卸で血gs

W靴厄の

量
am Wri血g in response to M

Payne,s letter p血ted in the

Åu印喰2産油e. C。nCe鳳山g P皿

Rogers, a]ticle about determi-

n]皿g the di鯖erent versio購Of

Spec調・

Byu血g P血請血16602・ 255吏

retu鳳ed if the Spec調m is an

issue 2, aS my mi∝O is. m

however,血te血ce l is丘tted

then 63 is retuned. tssue 3

SpectIumS retu鳳189l when

hterface l is connected final-
1y, Issue Z SpectIu暮T`S give a

8gure of O直the Pro(ek ioysdck

in記rねce is cormected.

C E B甘皮er

雌ey
歓°l重め轟dge

W勅畑血d5

「 Da細k secrets of the QL

且lan Tuhb¥皿’s a重もcle re-Vea血g the dark sec軍etS Of

the QL Rom was written for an

ÅH veぉio京Qし

For the JM version -庫血!

VI∋重$gives JM when typed in -

then change Alan’s program SO

tky at I血e 190 put露わ山a!e

26724　and at Line　230　pul

露も血書e 27釦0. me re弧1血g

print-Out for the JM OIJ is given
丸山e table.

βI W批e
W鳳

臨ey立de

1●7討oV王調さら鼠1 9機

○○○○‾一i‾、‾1‾ ●二一「.　∵-　　　　二　〇二‾

-
-
○
　
　
　
　
　
○
}

鮮
溌
欝
擬
紺
欝
護
嵩

鶏
簸
義
認
認
諾
欝
態

認
雑
誌
藩
…
藍
潜
航

欝
簿
護
認
諾
認
慾
滋



Ca回国i油g看o蘭g
ybur卸ect山m & OL shoui弛e

饗逼Ⅲlpd°nく。鳳衣e小紋mOS( Of

the ownerS O=he OL,旗e myself’

om己zx spec田はn弧d旭ve

p叩重e餐ね的n脚鵬c競ne重劃h鉄血劃

prchasing the QL as their飯fu COmPuter.

p∞Ple in t通situ=血on w叫most proba・

bly, War tO take fuu advarItage O唖e QI‘

and ZX Spectrum netWorkingぬcilぬes -

〇倍の狐d之X心勘　重esp徴文面eけ
This a血cle, the両ntroduces a rou血e for

use w血the fonowing minimm eC担Pment:

a sindair ZX Spectn鳳, a Sindair ZX

hie血ce l, a. Sindair OL' and a ZX NeVOlan

net冊o書出喝Iea己

The r〇両e. when l∞ded into the OL’W皿

e重lable血e sending of ZX Spec調m PrO-

gra鵬OVer the network and the saving of

血em on QII Microdrive' with s血ple

conversion done as weu.

me p重Ogram at the he狐of it an can be

seen in Figure l. It receive3軸I-gS of

progral]鵬(ie'凪es generated by the Basic

∞劇鵬nd皿Sf)年om the ZX Spec調重n.

∞nVerI冨their fomat ard sends them to QI'

Microdrive如dvj, ready for subseq¥lem

load血g狐d ed唖ng whh tho OL ∞mm弧ds:

dis量a的ce ‥ 。

fa/肋gわeach other‥ ・ Afan 7bmbu〃 shows how

4cad Jndv」-,凪e n劃e< and　昂勅’釦競`′

)血cre加eの‡`.

Upon rは血一g the progIam rヰFigl耽l on

the OL. you調} be presented wth a調e

sc=een and prompC Tmer the name o! ZX

Spectnm Progra耽’' tO Which you should

reply融h the name of aL皿e to be generated

on QL MαO<虹ve mdvj, and by which you

wish the program tO be c=山ed

Å凪e wm this name wiu be generated

and you w皿be prompted with血e message:

同剃執心9孤d acce簿的蝿∝∝油膜S,・枇

this point, yOu Should have the program yOu

wish to send loaded into the ZX Spec帥Lrn;

and execute the d旺ed commands listed in

騨9町e 2.

Å dehy w皿follo¶L the du腫血on of which
’w皿depend on the length o川he program tO

be reeeived. and the OL Mi∝Odtwe w皿

whizz around q血e a lot. The whole pr∞eSS

is ∞mPleted when the OL display reads

調ecepdon ∞mPleted' the 0ashing c増rsor

rtトaPPea,rs and the QI‘ m∝O。rive ndvj

気opS.

The pr∝eSS C狐be checked by exeou・

血9 °n血e ○○巾e c○m鵬n瓦優やy加地」一

I

丘fe mme. rO s虞。 Whereupon the世心g

w皿be displayed on the OL screeIL珊e

ul血mate test is the |oac血g of the凪e as a

progra劃しfrom ndvJ. You wil=ind in

practise that a lot of p[Ogram meS W皿have

the keyword胸郭ke inserted in therrL You

w皿have to go t血ough the progTam wi血the

m血dple e{m COrmand. changing obvio喝

sym±はvioladorrs. The most ∞rmOrl W皿be

tねt of hawiIlg nO brackets a.round argu-

men低め重細れくねons.

The program in Figure l has a seトuP

pr∝ed町e that phces expansio購of the

厘eywords in an amy. Ce{rtain keywords on

the ZX Specm鵬fo not work on the OL.

these have been prefked by ZX' so that you

may,櫨you wh give de丘r血ons for血em in

Def励and De如corrmcts. Where

appropriate' keywords have been ch孤ged

to血eir new rrme.

Obviously, Or巾liI融ed ∞ⅣerSion can

be done because of the gTeat dj輝erence

between the computers. You w皿be amaト

zed, however al just how ma岬of you

S血ple ZX Spect皿m PrOgramS

across to the OL

皿な己Vel
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Ope巾向岬J両s for you to publ]sh Joul prOgね鵬壷高dふi千a薦t料尊・
th軸the Iistlng3 you send in are aII bug巾韓Your do料山ed劃bn g両面d

start '請a general desc轟p鯖on of請e p○○g剛n anすwhat龍doeきandt脆n

give some detail of how請e,聖Ogram 13.con蘭聖聖霊

are drawn at random posldons in ra.ndom

COIous.血the top hght hand c。mer皿ed

SquareS are drawn at random posldons in

random coIours.血the bottom left hand

C○mer皿led euipses areく直awn and in the

bottom dg撮hand window filled tri劃gles

Windows　　:蕊詩誌嘉器詩語嘉蒜慧蕊諾意鵠
the display areaL血each window a different∴window.

On QL　　　　　転請託董’言諾意蒜き　"蒜宅.。。ram win則n nd。蘭。Iy, 。nd
でhis progran is designed to inustrate the pattems are described below.　　　　should be stopped by pressing C也白md

甑dow facinty on the OL Fou new h the top left hand comer,皿ed circles　衛ace together.

l[10　BEM(].rk WIND〔用S∴B'Yl l口HDREW FI」BII-

=0　O『巨日♯与タ雪⊂I・二〇雷5おく1之i白エロ×O

lまI〕 PqPER#5口J:CL与構う

1雷I] IいK捧ヨ,了

しけI〕 B口廉さ-巨膚構冨タ重富暮し

1与0∴雪〔:口」E捧与..しロI〕章I]裏口

l帥〕 I〕戸iEl璃ら,雪-二手_ご王ら.く12密-具王与らく1圭8

1了0　工国K捧ら古〕

l畠ロ　PqPER#6,2:CLS#6

1凱] B〔iRロE膚持魯す1与,う

2ロ0　き〔:日置E樺も。lロ0半ロト0

210 I〕戸E=*了,弓・二「」雷与る:天工2魯i具主さら六〇

2宣0 [即:樺で,I〕

2:!O P口PER捧.了,7:I二LS捧7

2事I] B〔iRかE照掌了,工与暮ら

2雪I〕与C鳥」E撫で,し〔II〕:.I〕書I〕

2和〕 I]PE国持合,写・二手_竃うら:×1合さ.具0こく1之8

主で口　=埴昔8書I]

2瞳ロ　P口PE慮偉3,ロ雪亡しき捧蜜

王ら〇　日[I患C・巨京学8,]与,与

3〔10∴雪〔:口上E捧3、 1○○書Iュ暮0

3〕0 [冊7汚しIREOR 40,iC13;F」FISH l:'‥SIZE 3・l:PR判T当,剛的鵬　E時制〔E.EhI FI」BV“:F

」口与H O

コ竃O　照こP∈.具t lo⊂-P

3手口　bI章ndel、」]

3小口・,亘nd・⊃I、」雷

3雪O I,Iindoト」嘗

3亀ロ∴いinさoI、」録

3了O EN[) REPe一|t　"⊃⊂一P

靖I] [)EFine PR口Ce・さし予e　い1I--さ⊂.-,」し

3gO [H障雪書Rl冊I〕 Tロ了):F重LL彊・l:〔‥I鴫LE鳩`如頂'] T[一1増ノ・帥[〇・月TC' 150‘‘.RND叩T

O　与[=雪戸重し」持与,ロ

4[)口　与川置) [)巨戸〕n∈

qエロ〔)巨Fゴne　戸iR調かゴu予∈ lJi「-d⊂--,」と

障O F]LL講,]上白接骨t,即C'¥〔I叩†):q=帥Cl{〔l T'〕同一J′:l=帥B画調∴14'∋):L陸捧ら.l.q T

O馴[)・:I] T[=鳴ら吊1」D':O T〔一丁l〕〔一‥'　T〔I帥C'".「一J l鴫:}・膚ト串口千〇 l叩) Ti〕 l`J:FILL#らタ

O

q…;i]　巨山〔) 〔)各Fin色

唱0 〔)∈Fln∈　F'R叩edure ‘JlrIi]⊂…_3

4…O q=帥["'〕 T〔一　冊ロ差i㍉帥旧・(O T〔一]qE)こe=帥"i〕 T[l TO:)

q∈0　唖は7’細[)l"丁O了;一:FI上し許・"L川E質㌧主∃ T[l主q+e Tl〕 l+elう→e T〔一]+e書q TO l

種『:FI」」持て、i〕

曾了ロ∴三日〔) [)EFine

49I〕 [)EF]n∈　F'帥C∈一つur〔:∴Wlrl'ゴcI'l」4

叩1〕 FILL摘`.出ト冊g詰・冊(O Tロ了):CIE.':L…鵬・帥D(一〕 TC' 14与主軸D" Tロl叩J-剛D':O T

JJ　50主日IJD書RWD‘"　T[l I:2*P]":F!L」鵬.I]

与ロロ　EHD∴ロEFine

Windows
byA帥y



‾‾　‾‾‾‾一●i音、‾‾●●へ　●●- .-　●

・ Whole o=he set血o the‘ reside競Pr∝e-

d町e are‘」 me重L PrOCedures he隔e子and

手等誓㌢誓∴・亘学芸詰
.蘭oeed回r. def吐a確、This is a sinple pr‘丁

i cedはe tぬ亘pows you to de缶叫o町om
l ∴ cI脚責ergL The new chara虜er is displayed

∴了‾ ●∴言で;・’1∴-十∴・ a3　虫⊂e握ed富随p暮oc韻u鴨cされ鵜

_霊宝認諾繰、誓書誓聖霊誓誓轟
;誌霊古壷霊言霊∴鵠一議蒜嵩、
The proced町e iden腫es the.o凪cha隠c・一from the oldset to the pe隔et, Or亘ce-.
▲臆_._　_臆_▲　し___　　臆　t l

一、　　　　　　ヽ-}

萎崇葦霊立言
..‾‾●.与:∴

.　　_　←　●-・　-・-　　　●-　、′○　○・●‾ ・〇・

・ 、　　・ ・ -　-　‾「　　　・-　　二、　　・ ●　　●　_-　●-

he OL and the spectrum are mea竜tb

be ∞mPlementary mchiIleS and a.re

賀競i競ended to ∞mPete Wm e(虹u
iヽ●二二′●●章二. _　　0　● 、　ジ　_　●　　　　′.　.二子　_　÷.　_

護憲羅
feanlre Of the Spe{加, WaS PurPOSely le轟

く定や血eQ重●3S岬e漉砥ぐ・ ・、∴ ・一
千.田bwever,京i章h心ce弛れⅢ血色,握遊女皿

reladvely easy to crea章e userde血ed g調ト

Phics伸DGs) on the QIL A皿that is requi-

red is an mderstanding of how the stan-

dard chara慮ers are pro{hced ’

` TI晦chara慮er set for the charさCterS from

Space to copうr轟ght syrrbol (addresses 20H

to贋H, 32 to 127 dec) is to be found in the

OL’s read一!巾memory aom). However.

遣base aLddress varies from the Rom ver_

Sion to another and it is pehaps best to

血d this address by looking into a chamel

header bl∝k. For e瑠mPle, if the standard

C血rmeis O,l a.nd 2 have not been distribu.

ted, the base address of the重rst chaLra徴er

額巳tS is ♂ven by

∴言㌔取珊潤しふ(l珊盤) 、・

Note, thene is normally a separate chanc-

ter set for the charaく実ers 80H to B重H (128 to

191 dec): and this sers base address is

血皿d byロs血9

- ∴ J∴ P級ⅡⅢP田E二重(1蘭26)

EaLdヽ Character set has eleven header

bytes. These are: l) The chi阻cter ∞de

belo▼▼ the sta血ng character, ie. if the丘姿葉

Cluncter is to be chimCter 20H (32 dec,
then this byte is lrH (31 dec)

2) Tl晦mlr心er of character foms held in

the cはrren章Set言e, for chacte隅20H to

7FH (32 to 127 d∝) this byte is 60H (96

dec).

3-11) Nine bytes to hold the !bm of a 〃de.

fault chancter’言e, nOm!皿y血e QI, uSeS
“542854285428542854櫨かw血ch轟VeS∴a

c暮oS斗h国章Ch d幽鬼c章e重.

∵The main body of the chaLraLcter S。t holds

the d餌a虜e軍fo書棚S Of an the characters.

量ach c轟aracter has its fom held in r血e

∞nSeC噴ve bytes' but. in each b9te. O血y

b遮6,5,4.3 and 2 are used

As aLn e竃mPle ∞nSider the fom for the

Character .7,・でhe byte3　are
“OO7CO408 1020404000重r’, Which can be re一

即時S鋤くed数　十-　　　,_　パ

e12S各P¶:議さ各員1984
‾二∴　〇二　　_.こざ-　　-ニ　"　‾

○○輯O dec
’ 7CH, 124dec

●　餌場4　dec

∴○○00H8　dec

lO重嘉16　dec

20I嘉3a dec

二言劇壇軸d∝
伽櫓128 dec

○○札O d合さ

ter Set base address and ∞Pies over the re腿+豆’一読∴.∴t,。.÷
ヽ　・　●　、　、　　　　　　　-　　　　　　　　　′　、　　　　　_

′　‾∴∴.r「l

霊薬譜護憲繋⊂h封書も軍手詳軍ア墓誌亭毒
血日日託e三戸を事lなし:に車中車種亡

謙語‡慧詰葦薫染
王毒素露台黒悪手牽き・写張lく.、工匠

1曇0

工事○

三業聖宇土誓’や’87言合丁酔生一字
1旨く〕 “P寄濫ど二十五

モN寄二・ FロR
:エア〇二、おら高三合と

章ヲO END。 D巨F主

紫霊薬

主‾÷ ‾∴二二1

書く〕〇 、RE高さ「書く・

エl鴨二寄巨干しn三・‾←p露口雷管d

ヱ登録・Cし雷　　　}一_・一《

2ヱ0∴日富戸容急t lロゴ占

壷高子‾竜王言語請書詩誌善言詩語言

‡菩茅霊薯霊善言直筆琴霊
1iトi亡Ill「-・∴1 `書′-ヽ-_　__　_」臆　、二~　　　. .置　,_ . -　-ん′」●才子

雷40

一・時¥ U三吉モnY軸轟　で工三言」エロ●古山三七二・・三三′′-/ィ　一二-
雪盲〇号贈岬や’Cト亀「誓七合「豆専∈?一書急追。.、・喜子
′ヽ(ノ　ー、　●〇〇〇〇ヽ ○○ ▲ ,一〇〇　　〇_　　　ノ　　_・〇〇〇

‾-　‾1i` ’/ ‾‥‾、●　‾’二‾」“言ござ〕=‾　一〇碍たン・言霊で。-予・「ま‾′三

号帥戸陣冊l’÷雪㌻C轟a「拍七打宰詩興まくか塁霊言霊
曇ア○‾工F∵高言重訳かま量7下種EN巨描丁工も印　告、∴.　　　　　●　　　-

雪目O F露工母丁ヽ’●N〇時即と∋「子と農告、うなるl義士デイく〕一重雪害)
●“亡直し与. ⊂白色raェ亡富「-章ヽ　　　’　’㌢-　こ-　■〆▼∴、  ・ _-

●　　　◆-　重←　嚢-　-　農1

謙語誓楽器享楽語義霊三
‾○{◆　′ヽ　’"●　〔　〃ヽ　._」臆●　　○○輸○○●∴∴.○○。　　　●　　　　購

雷工事’戸口Rノき=工.了ロ　9・

灘。 P電工いけ_一軍」工‾面∈ ,烏d掌・・.〆ぐずr;P巨巨にはha「b託e十部

雷電(事I対P魅了　寄手: ‾‾‾`　●∴’二‾‾-∴　　い
章小.、 r「 」,{　_重. _〃_　_臆_　　　　一㌢二言　●‾、、∵∴一　言一
碑(〕エF臆さくQ蹄轟工雪盲丁覇王討PR工N「

雪盲(〕戸口にこ　こ寄る「寄主≡∈十も.も二言一二.

託寄『日頂け._’裏二〇二三十読書鴨:C柵吊事は)さ・・

訂○凱D朗R d」享÷こ誓
言8〇千-露工的丁・.笥晒亡白呈「」で由
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申r雪的七重的g町e嫡eお

7bke the strah out of庵初g励h Pre的y m加s dy B G〃e〃fok

読
uperBasic is a poweIfu lang細age desi-

gned for ease of prcngⅡ鵬ming. Hence

Perhaps surp血血g that no facinry

e克sts for inden血g sectlO購Of a proqum

when usted to show its structue. espedal-

1y ∞鳩ide血g血at this funcdon is provided

automatically in the database program-

ming languague provided in Årchive.

でhis rou血e overcomes this de6ciency

by reading a progrm蝕e from micr∝lrive

(or any other source) and copylng it to

another device (Or back to the same皿e),

formatdng it by indendng a皿muld-1ine REL

虎at loops, roR Ioops, S± §witches,

P欝O`毒dures. f耽dons and r statements

as it goes.

血order to use血is proqTam丘rst save

the code to be formatted Then load and

血腫p重叩m・皿e prog軍己m p重omptS

for a souce and a destinadon餌e. The f皿

na血e includ血g the device should be ente葛

red. for emmple, hdvIprle吋’as this pro-

Vides consistency with SuperBasic

CO調ds and allows a丘le to be forrm_

くed to a pr血er. However, if just血er is

PresSed in response to the destlrLadon file

PrOmPt, and the皿e is on I血crodri▼e, this

PrOgram W皿just copy the凪e to a tempo・

ra重y餌e as the source, delete the orig血u

蝕e and use this as the destinadon鉦e. At

the end of the program the tempo重ary凪e

遜ddeted

別田心血調dne

This inida皿y prompts the user to deter血I-e

the凪e r増血es to use and if required copies

the origim=fle倣ブurce$) to a tempora|-y

丘le a.nd deletes the old ve重SiorL

Åfter opering the励es (I血es　40 and

250) the routme enters a loop wmch termi-

nates when the end of the source餌e is

reached. Within the loop小e program

reads a血e aLt a dme. cz皿ing N血m to st轟p

arry leadiIlg SPaCeSをom the line, and p血u

the line nuれber to the desdnadon丘le.でhe

Variable 5pc holds the number of spaces to

be placed between the血e mlmber amd

the丘rst co同調ramd of a line. The amoumt this

is to be altered before and a血er prindng

the血e is held in Before and A食er respecd-

Vely. The procedure fわaces determines

the values of these variables for the line.

Line 340 ensures that an error w皿not oC_

cu富むa p重og重am wぬ血∞調戴Sy鵬a葉も

PaSSed through this progra重【し. I血e 350 ac・

t唯皿y prints the血e us血g用峰to provide a

Sロi重lg of spaces.

On e克tをom the loop, the chamels aLre

dosed and if used the temporary凪e is

deleted

Pro鴫ed回章e Nロn

This rou血e comrists of three parts. me

血st' I血es 460 to 490 sinply removes any

leading spaces年om the line. The second,

? ●ssou章c●●¥購○○●章章h●て書on　で11● ?購;○○事で章

|5O　職(D'"t'"=O京Do■t'-Sourc●●)▲"D Sourc'●(1でO 3)._"格OV.

書eo D●●章章.Sou書c●章

17o Soupc'章一Sourc''&l _tn0 1

18O COPY D'●t'　でO Sourco*

19o D重し量で重　D●●章章
’2○○　　●●し〇〇一1

之1o　なしS雷

ごま〇　　七●種〇〇〇

之3o　な持o　エ「

2●o oP重職_工着意つ. Sou審C●●

ごつ○　○P雷が〇着雷青書●. o●●`章
-2○○　S〇〇〇書

之7o　京霊P●●t　し〇〇〇

ご80　　工事∴と○○(かつ) r田霊が∴EX工で　し〇〇〇

29o　　重職Pす富農3. 11h●●

3oO Wu種　|1n●●

3章0　　寄●fo章●一〇雪▲ft●す○○

32o Se●c●"　11n●●

つ3o Spc"S○○-さ●書○重・●

3○○　　エ重　S○○くoくSpc●o

3うo P京重職で購●.種重しも●( ●　●.s○○);11n●●

3eO　　雷pc.soc◆▲ft●種

37o　と焦り　貫電甘●●き　し○○p

38o cしoS霊場3

3○○　cI」DS教書〇　・

〇〇〇　重重∴t●○○　で櫨義持　oきし重で雷・ Souすぐ●●

●書o　3?oP

●3○ ○軍事書面● P京oc●Ou章●葵-調(●書)

〇〇〇　　しOc●1購●.1・

●うo n●.●当1"書

●`o　　貞義p●●t∴1〇〇〇2

●7o　　重重●書く1)<→l　●.で級剛とX重で1〇〇〇3

●8o l●▲◆書’

●9o　　長持o　鼠重さ●●●∴〇〇〇〇2

3○○　　教書P●●t　〇〇〇〇3

Lines 500 1o 55O gets the line nu重l心er alnd

P重血ts this hght just正ed in a space of 5

d賦エ己のe瑠(Ⅲhe S50).

The血血pa.rt (I血es 560 to 6(X)) is identl

Cal to the 6rst pan except that it removes

SPaCeS寄om after the血e number.

職ed葛はさS田すぐ馳

Ths sechon o=he pro印am compares the

Start Of a pro( ram line with the statements

listed in∴山nes 930 and 940 as data. If a

matCh is found the fbr loop terrl正調tes wm

a value of l to 9 in JV; represendng the

COmmands in the Da館StatementS. If no

match is found N ∞ntai鵬the value 10,

hence the c山nmy command ‘書, at the end

Of Line 940 preven血g arl errOr On the tenth

虎とad

CbJくれis then set to a t}uth vahe repre-

Senting whether the血e contains more

than orle Statement by丘rst testing for the

PreSenCe Of a colon and ensuhng that this
is not the end of the ine.

This can then be used to deterr巾ne

whether or not a structure exis屯in its

重重19le °r m山d-血e章o鳳

The rou血e then switches on the value of

N to detem血e the chaLnge in spacing for

different statemer晦. The o血y points to

note here are tha as a muld-血e stmcnlre

Can Start On the sa重ne血e a.s aLn ON= Or

=Switch.をaces is ca皿ed rea】rSively, wi血

the remainder of the血e being passed as

its parameter. Å test for rTIen Statement is

made血the part that deals wim If

農閲虹はe DⅢ

This proced耽e simply updates the value3

Of Before and AJ±er by adding its parame-

ters to them

種14 NoV官職B各員1 984

l　」　、÷



萱nto overdr雪ve

盤脇:盤面o w?pectrum研croatves can

S
inclair daim that the Spectrum Micrc+

drives are not compat]ble with the OL.

This meaI¥S that you cannOt take a

cIはtridge with a Spectnlm PrOgram aLnd

read it into the QL, Which is not really

Su重曹nSは19・

However. it is possible to connect Spec-

調Mi∝Odgives directly to the QL and

they w皿then work exacdy as if they were

addぬonal QL Mic事odrives.

Proceed as follows. Take your Spect皿m

Microdnve(S) along with their conne(丸Ilg

cable and plug into the 0L Microdnve

expansion port on the righトhand side of the

comPuter・ By put血g a single扇st in the

cable, the Spec調Mier∝直ive(S) en sit

on top of the QIJ MC=Odrives. You w皿now

血d that these drives can be accessed as

MDV3, MDV4　and so orL This can be

extremely use皿. Å practlCal example of

how four dnves can be used is while

runr血g the Psion packages. The back-uP

c°調む(e9. 」かd山ye)連e心血°気WOト

thless wm o血y two drives. since a丘le

CarmOt be copied寄om MDV2 onくO a neW

Cartridge, ndess it is to MDVI which is not

norm:山y what is required. Now凪es ca.n be

backed up trom MDV2 to MDV3- far more

COnVenient.

Å further tlP When nlndIlg OLL曲でo

inprove the speed of the Mic糊drive opera-

dons, keep your docunent on MDV3 (直you

atso have MDV4 then put you back-uP

Carmdge in there). The work me defdoc

W皿st皿be wntten to MDV2 and皿e reaLding

and wnting then be faster, PaLraC山血y if you

Can keep a lot of free sectors on MDV2.

Ano曲ers柚的g ‥ 。

灘鵠#舶hardSnowdon to editand

甲
his program is very use餌as允a皿ov鳴

you to edit or even write progzams

us]ng the word processor, Ol皿a.nd

then convert the text to a mac競ne readable

form so tha the edited proqum can be

testeく1

The fohowing is a. fooIs g¥lide to using this

Ol重出u血i吋.

1) IJOad program to be edited. eg. 1oad

mdrね」∬Vader (i! the program is c∈山ed

血vader)

2) Save th嶋program wi血‖山e extension

血porf.血vadeェ_穂(ma,king sure

血vade章」珪‡重°n mdv2)

5) When it’s Ioaded. press ESC to leave
‘Fnes’and edit the program using any of

the ample featlIfeS Of OUⅢ

I used QUⅡ山　wi血　this progmm to

replace short variLble names vnt=ong
meaningful ones aLnd split multi-

command血es. It could also be used to

move blocks of cく×le to the end of a

PrOgRmm aLrld head them as procedはes,

e書c.

一」is’so血at it canbe loaded血to O皿　6)

e9 SaVeのd昭」血v己deし_曲

3) Boot O血肌eg, lrm mdvLboot

When血ished edi血g, uSe the ‘Save’

OPdon (On the飯st com蘭md screen) to

SaVe the program, and then Out Ol皿

4) ChoosetheimportopdononO【也J(under　7) hoad thi utry, and enter the dzrve
‘Fnes’on the second cor叩mand sc=een)　　number o白he program a.nd the name

to Ioad the prog]亀m tO be edited, eg,　　yOu SaVed it aLS, aLnd the皿e name you

wam the loadable ve糖ion to be.

8) When the ut]敵y is血ished, yOu W皿be

able to Ioad the血al version o章the edited

p重og雄は南

門心u書出ty is needed because O直U saves

tex章(do即ments and programS) w高血excess

codes Oinefeeds, Page maLrkers, ma重gin

information) padded around the te3競. This

u址ty st工ips a皿of these characters年om the

Progねm PrOPer, enab血g it to be loaded I

have ta.ken advantage of the fact that OuⅢ

SaVeS te租unjusd丘ed. T血s is the reason it

t己kes such a lon9調e t°緩りe and Load -

When a docu鳳ent is Ioaded言血e characters

are read one at aL dme from a丘le, and each

血e has to be jus駈ed as it comes. S血naLrly.

Ql曲haLS tO reforma珂usrty text before

出血9.

As the present generadon of mainhame/

rfu use窮have found. it ]S ITmCh easler tO

Vmte and edit progrさ皿喝uSlng a WOrd

PrOceSSOr. I hope that vれ血the help of this

utifty, Other OI‘ uSerS Wu reaJjse this too.

13-19 SEPTEMBER 1984



山st yo冊type…:

諾盤雅認整親諾誓紙g QL

甲
his program anoⅥrS the user to choose

a character he or she wants to de血e,

then presents aL blow-uP Of this cha-

ra.c[er. aS Wen aS血e act血size wl血e

de血ing. mis is very use皿when desigr血g

gothic or modem characrer sets.
It is qlli章e simple to operate. When the

ccx]e of the chaJraCter tO be de血ed is inpuL

the chaLracter Size must be entered. (募Hz櫓

?,0.でhis caln be血the range nought to three.

Tl血is necessary because the OI‘ uSeS∴a

di励敦em ra,nge Of pizels in each chancter

ヾ芸詰霊誌窪蒜詰蒜
the marfum 8 pixels across, and cha楓cter

Size t]直ee gives 5 pixels.

Wben these graphics aL重e used in you

Orm PrOg隅連で喝, yOu muSt uSe the C:Size

co脚d with the character size (Which

you emered when defu血g the chaェacter)

as its丘rst argunent, eg, CELe l,O or C艶ee

l.l. F曲調e to do this may CauSe Odd things

to happen. Ajter this, the user can experi・

mem wi血the character dehidon on the

bめ京-uロg血己　∴

co里荘重主星心

細cさト旗調的競p直d a章の宴重So重囲°n
徴曲育重emo▼e p立田祉cはSO書画on

のdea重　nd

持n儲寄d四時く実e書de帥此れ

.陣rePhce old charm鴎de血出on

よpI血l o喰de丘ndon bYtes

α 1eave p章ogra重rl

If space has already been reserved on

the OL (Respr(100)... etc), I recommend
the QL is, reSet before剛rming

:抑EF Iト」E吊:‡

増;畔

口I⊃丁　ロト1
亡I口T lコFF
I二」巨白日

HE::くT I=HRFIF==TER
願E戸〇日i二E
戸岳:工ト」丁　目’千丁E≡; ・
l東リ工丁

臨描出冊購1靖国与購闇描

27O NEXT e:NEXT f

2合の∴×=1ニッ=1

29e∴∈ND DEF’i ne

〇〇〇　〇E戸うne P慮OCedu「亀　dう与pl尋y

31e FOR f雪1丁O　9

32O FOR e雪I Tl⊃　a⊂rOSS

33O∴AT f,e:PRINT CHR$(Pix(f’∈))

34e NE〉く丁　e;N∈米丁　で

35O END DEFlne

36O DEFine PR口Cedu「e∴Start

37e∴R巨Pe己t　調尋lnl○○p

3亀o k雪K巨YRロいく1)

39e∴AT y,×こPRINT CHR車(plX(Y,;く))

4めのIF KEYROuJ(6)&&き　THEN CSI王E siこe.1:STOP

41O IF KEYROW(=)&&8　THEN

42e FOR∴f=l TO　9=FOR∴e=l TO　8こPi:くくf,e)=32:

NE:くT e:POKE　⊂harbase+f,OニN∈;くT f:di与口lay

q3くり　巨ND　重F

り4の　工F k&亀ま∴AND x>1丁HEN x雪×-1　　‾

45O IF KEYROW(5)&&16　THEN

46O FOR replace=1 TO　9:POl(E　⊂harbase+

repla⊂e,PEEK (oldbase+1O+ (a-32)青9+「ePla⊂e) =N

EXT repla⊂e=initlat∈;displaY

午7②　巨ND　工戸

4亀O IF k&&16∴AND xくa⊂rOSS THEN x雪×+1

490 IF k&&4∴AND y>1 THEN y=y-1

5OO IF k&&12さ∴AND yく9　THEN y=Y+1

51O∴IF K巨YROW(7)&&1 AND pix〈Y,×)=O THEN

pix (Y,X) =32:POl(E　⊂harbase+y, (P∈EK (⊂harba

se+y) ) 《〈2〈 (8-×-くらl之∈>l) )

52O∴AT　4,22:CSIZE　与1=e,l:PRINT CH露奉〈a) ;’ ’;

:CSI∑E si=e,O:PRINT CHR$(a) :CSIZE 2タO∴∴」



54O IF KEYROいI(7) &&64　THEN RUN

55O IF KEYR0W(4)&&32　THEN prlt

56O∴AT y,×こPRINT CHR$ (32+ (PlX (Y’×) >O) *255)

57O∴END REP∈at mainloop

58O D∈Fine PROCedure s∈tuP

冒90　C」S

6OO CSIZ∈∴2,1:AT O,1容;P膚INT ‘’★DEFINER*’’:AT

2,18こPRINT a;,:’‥CSIZ∈　2,O

61O∴AT 12,0ニPRINT ..SPAC∈-・-DOT ON’’¥●●SHIFT-

._D0T OFF‘.¥“’C_______C」EAR’’¥’‘N___..._NE

}くT CHARACTER..¥..R〇 ・一二・ ・ -REPLACE‘’¥‘’P- ‥ ・ ‥ ・

PRINT BYTES.●¥..Q_.__._.QUIT’’

62O INI( 2=CSIZE　#O,1,1

ら3e∴a⊂r〇号与=8-王★ (与1=∈=e) -3青く与1雪白ご・l)

64O∴AT O,0=PRINT FI」」雪(CHR$ (=55)∴ a⊂rOS与+2)

65O FOR Y=l TO　9=合T y,O:PRINT CHR$(=55);

F重し」$ (●●　●.暮さ⊂rO与る) ;CH良車(雷うう)

66O PRINT F.I上し筆(CHR$ (255) ’a⊂rOSS+2)

ら7e　重NK　7

680　END DEFine

69O DEFine PROCedur∈　moVeS∈t

7ee∴与et雪1e772之

71O IF RESPR(O)>2611塞O THEN

72O oldbase=PEEK_」 (set)

73o nきいba与e=慮巨SP良(さ7与)

74O FOR m=O TO　875　STEP　4

75O POt(E_L 「一∈Wbase+m’PEEK_しくo ldbase+m)

7らe N巨X丁　調

77e END IF

78○　○ld与et

79e　巨ND DEFうne

8OO DEFine PROCedur∈　aSk

8宣e C」SこCS基之三　〇〇〇

82O PRINT “●Sele⊂t the　⊂hara⊂ter tO be

re-d∈fined‘●¥’‘by　∈ntering ltS　⊂Ode　〈32-127)

83O INPUT ¥‘’Chara⊂t∈r　⊂ode? ‘‘;a

84O IF aく32　0R∴a>127　THEN STOP

B5O PRINT ¥’’What　⊂hara⊂ter

ううこe　(②　to　3)?　●●;

8`o∴良書Pe己t　>∈t

87の∴与う之e=INK巨Y筆(一1)

88O S∈Le⊂t ON size=O TO　3こEXIT vet

89O END REPeat v∈t

9OO PRINT　与ize

91e　⊂ha「ba与e雪neいb己与∈十宣e+ (a-32) ★9

92e∴∈No D∈Fうne

93O DEFine PROCedure newset

94O POKE_」 set,neWbase

9雪の　巨ND D巨Fうne

9らO D∈Fine PROCedur∈　Olds∈t

97e POKE_」 se七タoldba与e

98O END D∈Fine

99O DEFin∈　PROCedure prit

lO⑫O　」OCal answ∈r$,⊂han

lOIO C」§縛O=PRINT　#O,’“To printer　(y/n)
’’; :anSWer筆雷INKEY$ (-1)

書の王e　⊂hさn= (an与lリe「傘=雪-’Y’●)青8

1O3O IF　⊂han THEN OPEN　#8,Serl

lO4O PRINT　#⊂han,¥a;,:,;:FOR∴B=1 TO

9:PRINT　#⊂han;’ , ;PEEl((⊂harbase+B) ;:N∈×T B

IO5O END DEFine

‰u’Ⅶ如叩調rOL

血血Ⅵ租動乱‰u’Ⅶ 9飢

your Psion softⅦre.

蒜繋簑
鞍.車.,二・
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i言霊浩二、…。

Just released from Suns血e is the latest

bookをom the highly acclaimed QL

QLassics series - and it’s ca皿ed Ou雄

EaseふAγChiひe & Abac%S On the Sinc厄iγ QL.

All these packages, Which are induded w皿

every QL sold, are reCOgnised as powe血I

in their own right, but when working

together w皿one another; they become

hig山y effecdve problem-SOIving tooIs for

business.

Ahson McCallun-Virey’s book introduces

you to an the four packages, but, mOSt.
importantly, Shows you exactly how to rm

them as a complete system_

This book essential for every QL OwneI;

w皿expand the day-tO-day use of your QL,

letting you rm Q血l狐d Archive in tandem

for instance, and then output血g the results

forgraphicinterpretadonbythe Easel .

PaCka ge.
Ifyou’ve Qu叫Easel, Archive狐d Abaous

On yOur Sindair QL, then you need O!初-

EaseふAnんiひe andAbac構S On肋e Sindaiγ QL三
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薗s ol競ofthe way of everythi喝else. (Hence

∴二二二聖k三∴ ∴当意‡認諾霊豊㌢運:
・-・ ・・・・  ・　・’、一●　‾′言、 ‾.‾　‾　‾-● ・-ゝ旭ne3紘重拙くo3幻41!巾ean細工o京(Ⅱeen

∴予_二∵、ふQL ∴∴予二子・あp曲直競り狐がe能は血押出両

軸.囲ねm岨誼。抽出二二諾盤s監認諾警護
whHst it cam,t show the seconds aLCt¥血町　量g調重e (the y coordinate) of 32738. I血d 4

dckingbywhnewe’腿workingwi血another vrorks best for me章but you can go up or

prcゆr運n it keeps going and is a巾ayg s関t downinsteps ofoneortwour血you血dthe

on whenever we type in dme to 9et i in set血gurs bestforyourI楓血cular eq血p-

modonagaL血　∴　　　一・一　`　〇・　menし∴∴-　‥・-昔`...　-‾ ’ ‾‾.ニ∴●‾、
・ rve used high血e nurnb蝕for the T mle jiepeat cycle dispky雪theねe and

Procedはe dme a.ndput it onchamel 13 so dme in yellow charaく実e窮　On aL bhck

background. Daγ$ seem容to supply the day

o章the wee農amoma亀cauyi but DaJc$ nf趣
’十の重持職簿t ea丸仕れe y°u郎押す鴎呼.皿e

二ぬ和議h i8 Sdato (ie, set date) fouowed by

血eすea裏面細心心血y,同調血喰eすれd
襲c○れd ・“‾・’ ・∴∫∴一∴・し・年・・, -三

Fo章貸田鳳ロl鐘二‾二∴、曳叡e l鎌札8.13.18,0.0
‾競連出わな　　-　-●　一19糾Åu91318:00:00

Lines 32725 to 32729 open a window for the

掘れ心はd髄印Ia輝of d融1 and 2高山

血e add出on of a green border. When you

連e京o章腐れ9 °n a P章叩甘重富l,虞取運心血】e

let you see the seconds goi吋by whho億

dis調はbing your (lisplay in the main window.

∴　こき王7◆雪白No pE戸ih●t書の●　　--.・ 、 ・. --ニ

‡二二二護窪ま蘭基とoo　二言一

clock
by F Came佃n

Piay back ’.、

題
hose of you wilO a重e

interested in pursui重Ig

the丘eld of computer rm-

Sic further cく)山d do worse t】旧n

bny a copy of随l Ch劃心e龍u’s

maLmmOth book　_　d±地

心軽龍〆舶額や細さc露㌻
Sa重S’(Hayden Book Company,

Ne寄Jersey, 1980). I shant be

p血9和事19 my om貼農u軸曲直
∞鳳e雪の直細は血e基山e P畔

遭調書血ne義男裳は. .

C雄両軸s寄ぉ〇七香山hou9h

ahtry sh両its age and

如t almed al血e hobさyi札PrCト

bably gi▼eS∴yOu the most

○○耽p基eheれ雪舟e p犠鵜もIe鵡な9-

寄鴫曲れto the丘血1 Read il and

y関町mderst弧d just how eヰ

Ci血喝andcomple=the sl】biect too虫ow to be very use血I or

is. It weighs in (aLnd I do mean becomes uれ重euable.

Weigh) at 66 1 pages and win set mo synthesiser m劃血cn1-

]rou back血e price of a reaso-　nd MDI standard for p血gL

れably g∞d meaI for two (W血e gi重lg COmP調erS imo electroric

inc血ded, thoughutbrnrme机i胸的鳳em館is a. serial system

mt with the book).　　　　　whch compromises between

Now ∞mes the newstt孤the speed and reuabⅢ吋byusing a

amhor of the bible has been d血寄am劃ission rate of 3l.5

bはay soぬeing and has prodr-　Ebaud This is aI:ro▼e the maji

Ced the DigiSo増血16, a 2一. munraIe forRS-232 andsi重血-

CharmeL 16-b直digital p寄おく糞ト　hr st弧dards, Which is 19.2

Si喝u血　飴r use wi血　a町　H叫andsorequjres adく並一

∞耶p億e重くh鵡ぬs筒かo包坤かb握∴ do姐l d心剛直Ⅳ.血両ndロぬ. a

関の山d四倍(a同曲心ぬ,ぬ重　喜連重a此l珂或em (連騰eもめで
e重aL鳳Ple. on a吋　compuler a雄はtlPle, withCentro血esprin-

using a 6§22血terfuchg ch巾　ter§) shodd be fairly easy to

謙語一議嵩篤品.認諾謹喜怒
.∞mpl競錐弧くねa雪山e腿C ∝　p血走c狐ed 3ou回心p閲重り
Comndore). -　∴し-●　r‾了・二　面ocl山賀problemwillbethat

Whar!‥a*出ng ahoul tho you W。関田t r'am tO take aL
‾聯邸愛鷹は心電血鵡縫○艇掲画一,駆細養田d汀競em o種競す9e ▼富血

lel proces重量喝which has gct to yotL For.血al pqrp-, MID章一」

もe the ne重big thing' Sin∞. wilh its sinple cables which

印Brial p軍Oce締血g’ although ’ Cすn　購郷lreral meters 10ng

dect轟ca叫y mme reliable doロ.軸Ioss of si連山葛÷ W皿

can l率e bnger leads), is e肌er doubtless∴rema血, al章hough a.

Ser山- aトPar狐el co珊▼erter, al-

lo'▼ing MIDI instrlはne重義S tO be

∞ntrOlled by pra皿eL加red

COmPuterS, Sh°uld not be

beyond the w轟of the hacker§

and hobb再掲.

Anywaly, to缶血ou直abou the

DigiSo皿d 16 (W血Ch can be

ロsedめ重雄確血凱sすⅡ増血喝.

Seq¥le重しCing and phying back

3Ounds). w血eくO Microでech・

∞吋Ⅳ皿ed 28(鵜駈Ⅲ血
調喝h筑雄繁く. R心頭如し　No血

Cむo勤は27607, Ⅶ汎
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Oし鯛ock
by And「ew Pe叩er

’CIock当s a simpie p「og「am which the curre=t time in 12-hou「 cIock

displays an a=alogue and digitaI c-ock format. Fo「 exampie′ if the time is

On the Qしsc「een・ lt must be 「un in rv 8‥32:40両heeveningtYPe:

mode: that is・ after 「esettjng o「 switch-　083240.

ing on the QL′ SeIect F2.　　　　　Afte「 this has been entered a 「eai-

When …・ yOu W用be asked fo「 the timec-ockw用bedisp-aYed.Totermin-

timeofday刷HMMSS fo「mattype in ate this p「ogram tYPe CTRL+SPAC∈.
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OL SP重CIAL

Drjve a racing car a「ound the

screen in this fast-mOVing game

f「om Tim Hartne=, Which

demonstrates how effectively

SuperBASIC.can be used fol
movinggraphics. .

AIthough the speed of the QL
has been criticised. it is sti=

POSSible to produce highIY
Satisfactory moving graphics

PrOg「amS aS yOu’= see when YOu

run this program.
In QL BAC∈日YOu drive a ljttIe

raCmg Car (Which Iooks
「ema「kabIY like an arrow)

around a 「ace track. You′=

discover that the game.
although it starts off ru=ning

fai「IY SIowIy′ is aImost imposs主

bieto pIav・ IfYOu managetoget

around the track once wjthout

C'aShing言t vv用speed up, and

W用　continue to inc「ease its

SPeed fo「 twenty games.

. The p「ogram, Which comes

f「om mY book 77)r" H∂仰e〃七OL

as the 「eal-time cIock.

You trave=「om the top Ieft

hand co「ner 「ound the c○u「se

CIockwise, then up the left hand

edge to you「 starting position,

Where you′= be given a new ca「.

You must avoid a= the edges to
Stay in the 「ace. Your sco「e is

「eIated to how Iong you manage

G∂meS Co仰endItノm (Interface to keep the car in actien, and

Publications′鮎・95)・ makes a-so to the ‘difficulty Ievel・

themostofanumberoffeatures which is set at the start of a

WhichareuniquetotheQしSuCh game.

As I pointed out, the real-time
C10Ck is used in thjs p「og「am.The

QL’s intemai ciock is used to

gjve a 「eadout which shows
how Iong YOu have su「vived.

The cIock′ a=d the sco「e′ is up-

dated using the p「ocedu「e defin.

ed in Iines47O to 56O.



OしSPECIAL
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listing and see ifthat increases the speed

at which files are copied.

Make sure that you change the
message on lines 190-210 ifyou reverse

the copying sequence. Ifyou confuse the

source and de9tination cartridges you

could end up scmbbing the data you are

trying to duplicate.

血the interests of speed Duplicart

only fomats a cartridge once before
copying onto it. Repeated foma龍ng can

condition the tape so that it wi11 hold

more data, SO it is a good idea to use a

couple of explicit FORMAT COII皿ands

before you copy a caI七ridge which is very

香山L

Remember that the capacity of QL
can;ridges does vary, although not as

much as their Spectru皿COunterPartS, SO

it is r10t a gOOd idea to fill cartridges

∞mPletely - yOu COuld end up having

trouble　負nding a backup cartridge

which will accoInmOdate a11 of the data.

There are a Dumber ofways in which

Duplicart could be血proved・ A question

and answer sequence could be added to

認諾霊謹諾輩認聖誌
other devices, As it 3tands, Duplicart is a

血ort, e債cient program which takes a

lot ofthe hassle and worry out ofusing

血e Qし.

岬ey n億∞
If.you find the QL keyboard irritating

you may be interested in a few po髄S

Which allow you to alter its charac.

te轟s亀c3.

Should the auto-rePeat rate be too fast

foryoutastes, uSe POKE 163983, N tO alter

the delay between repetitio鵬　of a

keypress. The normal value of N is 2,

Which represents a delay of l/25 second・

The value is in multiples of l/50 second

(or l/60 second on US models), so that
POKE 163983,5 WOuld reduce the repeat

rate to.a rather more pedestrian lO

characters per second.

The delay before repetition staJ鴫is

COntro11ed by the value at address

163981. Again the delay is in u止ts of

l/50 second. The normal value is 30,

which means that characters sta】賃; to

repeat after they have been heid down

for 3/5 second. Use poKE IGB98l,5O tO

select a one second delay, Or POKE W

16398O,32OOO to tun Off the repetition

種to getber.

It is possible to select Caps Lock from

within a program. Ths can be usef山if

you want to save yourselfthe trouble of
CO寄Verting input strings into capital or

S皿all letters, uSe POKE 163976,1 tO Select

Caps Lock and ro腿163976,O tO tun it o鼠

Sadly, We Can’tfind apoRE Which stops

the p astic legs falling offthe back ofthe

CO凪Puter.

帥造親睦悪米山,。
PrOblems reading all the chancte隅on

the 3Creen, eVen ifF2 is pressedwhen the

COmPuter is tumed on, Sele嶺ng the TV

di印lay. This is becau鵜the computer

tries to display characters at or beyond

the left-hand margin ofthe TV screen.

The following co皿mands出ve a clear

and readable scrFen On an aging Hitachi

TV:

MOD田I

BO寄り言寄4,O

BO鼠D雷京詐0,4,O

BORD田京♯2,4,O

The first statement selects　9maller

characte鴫, al血ough still usirlg the

n創rrow TV display area. Paradoxically

this makes the text easier to read on

most TVs we have tested - the large

characters otherwise used are so crude・

ly-formed that they are hard to read.

The BORDER State皿ent3 aren’t we11

explained in the QL mmual. The first of
these adds a black border to window l,

Which is used by mDur Statements. The

next two commands give the same

treatment to window O (the coInmand

area, at the bottom of the screen) and

window 2, used for program listing9.

Ifyour TV doesn’t cope very well with

MO。E l, try the compromise ofMODE l

together with cs]田E∴♯o,1,O: CSEE l,O:

CSRE #2,l,0. TI瓦spaces out the charac-

tersl∴ in each window, making them

easier to read.

日〔) REMa「k Dupli⊂a「t (⊂) 1984　Simon N　6ロロdwin

90∴REMa「k Ve「与ion∴O.2∴26th Augu与t 1984

1○○∴M○○E l

l三〇　D重魅　n色爪eさく与Q書き王)

1雷O　言口寓DER　4書110

140　B口RDER　8書l雪さ

ま冒Q CS工Z巨　雷.1

1占Q∴A丁l事日、

17O PRINT　"DUFLICART!‘.¥¥

13(〕 CSIZE l書O

l?O PRINT’“F’ut the　⊂artridge t口　bき　⊂ロPied in

the LEFT d「ive∴and’’
=OO FRINT.●the blank　⊂a「tridge to∴be filled i細

とhe BI日HT drive.’●¥ヽ

21O P吊IN丁’’P「eミミ　ENTE只　when∴yOu arE∴§uRE you’手書

r富adY tロ　与tart-“

雪2寄　重購戸“U丁　i$

ごま〔) Fロ吊物角丁　♯〇番爪dY之

2=5∴REHark R喜ad∴ミロu「⊂E di「e⊂t毒「Y Ont口

desti細atiロn　⊂art.

24C)ロPEN_NEW　#電着のdv=_C]i「e⊂t

三割〕 DIR　♯ヱ,爪dvl

王ら0∴亡」□SE　暮雪

26冨∴REMar長　E÷itra⊂t filenamES

王7凸　P角PER O

23O∴OPEN　#=事mdv2_dire⊂t

29Q∴INF’UT　#3,n$:PRINT　一●合artridge Na爪e:一一号∩$…

=OO i=3∴雪REma「に　Fir与t ’name’ is∴さき⊂tOr data

雪ll〕 RE千・己邑七　g台上_〔d爪e与

雷三〇　　工N戸U丁　♯言くれ主調e青くi )

==CI IF EロF(#雪) THEN EX重T get_nameS

雪4寄　　i=i十1

蒔〔)　END RE戸e己亡　gきt_n∈高調e与

言もQ C」ロSE　掌=

=7(ニ) F蜜INT’’ (’●;i了●　files),●重

三富O DEL王TE mdv2　dir∈⊂t

雷日昌　REM主「k CロPY e邑⊂h file

=?O FロR j=1 TO i:FRINT !namE$(j主;⊂　name$(j)

4C]Q PRINT.'FINISHED!一●

41Q FロR i=寄　TO　=O:EEEF. 1OO'i

4つ寄∴雪丁口P

4=O DEFine PRロC曾du「e　⊂くa)雪∴COFY l'爪dvl　'. 8( a T〇
一l爪dv2_重I　&　a: END DEFine　⊂



二幸;’蒔
¶le Qし,s windows a11e eaSy tO uSe and ▼erSatile once you unde細S心nd them,

which yOu wiII a請'閲ding this iIluminal伽g articIe by Tom Short.

0
ne ofthe most attractive features of ’

the QL is its ability to divide the

physical screen into a nu皿ber of
《mini-SCreenS,, Or Windows. The contents

ofthese windows can be manipulated by

using facilities available in SuperBasic.

But before looking into QL windows it is
worth describing how SuperBasic hand-

les the physical s偶een.

皿ere are two sereen modes on the QL.

h the lowest resolution皿Ode, the screen

is divided into 256Ⅹ256 pixels and can

display eight distinct coIours 0lack,
blue, red, magenta, green, eyan, yellow,

and white). In this mode, flashi種g is

available as an option, but there is a

li皿itation on the smallest size ofcharac-

ter which can be dislayed (see below).

This mede is set using either:

毎256 pixels acr調s the screen) or

MODE 8時e eight coIou鵬)

皿e higher resolution mode divides

the s(種een into 512 (horizontal) x 256

(vertical) pixels and can display four

colourさ0lack, red, green, and white).

This mode is set using either

MODE 512 0r

MOD量4

Coo血inate , SyStemS

There are three distinct ways in which

the screen can be viewed: (a) the pixel

COOrdinate system; 0) the graphics
COOrdinate system; and (c) a modifica・

tion of (a) that I ca皿the character

OOO心血a健9yStem.

The pixel coordinate syste皿Origin-

ates at the top left hand comer. The

y-aXis proceeds downwards from O to 225
and the x-a立s proceeds to the right fro皿

O to 511. The division of the screen

horizontally into 512 urits is true for

botb s(類een mOdes. The syste皿autaL

血atically ad usts to 256 p玉els in the

lower resolution mode.

The-. graPhics coordinate system bas

話語慧盟悪霊窪書誌恕
upwards from O to lOO units. The x-a立s

PrOCeeds to the rightをom O to 148 u血ts,

靭uⅡ山喝吐かぬe whole of血e phy3i血

gtェeen i8 being used. Both the value of

the origin and the Dumber of vertical

diyisions can be rede丘ned us血g: SCAしE.

The default setting is equivalent to

SCALE lOO,O,0. The紐st para皿eter is the

number of divisions in the vertical.

direetion and the next two are the x and y

V血ues ofthe o轟♂n.

Therefore scALE 2OO,5O,70 Will divide

the vertical distance into 200 units and

the origin in the bottom left-hand comer

wi11 be (50,70). The horizontal axis scale

will adjust in proportion so that any

figure pIotted with a change ofscale will

change in size but not have its shape

心sto露d.

A nu皿ber of graphics com聞mds are

PrOvided in SuperBasic that use this
COOrdinate system (see Table l). Note
that the execution ofthe scale command

does not rescale images already pIotted

On the §Creen, but only afねcts those

PIotted subsequently.

The character coordinate system

S使皿ds at the top left ofthe screen like the

Pixel coordinate system. The screen is,
however, nOW divided into rows and

colu皿鴫. Since the character size can be

Varied under software controI on the QL,
the number of rows and columns that

take up the whole screen at any one time

depends on the character height and

width.

h the 256 mode there are potらntia11y

142 colurms and 25 rows for characte翻

With the default size, While in 512 mode

defa山t sized characters are organised as

85 coll坦1豊里and 25 rows.

'　Width a.nd height parameters are

related to nu皿be鴫ofpixels as fo11ows:

Hei ght Pixel Positions

O　　　　　　　　10

1　　　　　　　　　20

Width Pixel Po3itions

圭′.　_霊∴
3　　　　　　　- 16 : ●

Character size can be changed using:

CS重ZE width, height

It is血portant to realise that for the

PurPOSe Of calculation. the screen is

a朗u皿ed to consist of 512 pixels across

the screen in both modes. h 256 mode
the sInallest character size is　2.0 0r

12Ⅹ10 pixels. A string ofcharacters can

be placed on the screen using the

Character coordinate system by means of

the AT facility: For example:
Aで20, 10: PRnけ“A Character string”

The string wi11 be printed with the丘隠t

Character at a position 2O characte鴫

from the left and lO characters fi.om the

top. Ifyou are unfortunate enough to be

using a first release QL with version FB
SuperBasic, the two paraneters fo11ow-

ing the AT keyword must be reversed.

Windo岬s　●

Windows are ljke '血hi・SCree鴫’placed

On the physical screen and iⅡrageS

within them can be maripulated using

SuperBasic. A maximu皿Of 16 windows

can be defined, although in some cir-

cu皿StanCeS this is reduced.

Windows can only be rectangular
with their sides parallel to the physical

screen, so in order to set one up its

di皿enSions and position only need be

specified. We must also have so皿e Way Of

referring to it, tO distinguish it fro皿

others. This is achieved by using a

chamel nu皿ber and the window is

created with an opEN StateInent. As an

example, SuPPOSe We Want tO Create a

window lOO pixels wide, 50 pixels deep,

positioned 40 pixels from the left edge of
the screen and 20 pixels from the top. A

PO§Sible opEN Statement is:

OPENf5 ,SCR.○」 OO X50A40 X2O

Here we are using charmel au皿ber 5.

The scR is a standard QDOS device name
and stands for screen output・ The 100X50

indicates the window size and A40X20 is

the position. The x can be thought of as
rby’and the A aS ’at position’.

l○○○○ 〇〇〇〇〇〇●・. ) 
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We can DOW OPerate On this window in
SuperBasic. For exa皿Ple, We Can Set the

background ∞1our with:

寄▲P量鼠鑓,7
′ThもBets the window on channe1 5 to

㍊号砦鵠詳paren七

Table l indicates the SuperBasic com-

Inan血∵ぬat will accept a cha皿el

nu田ber in order to mahipulate the

contents ofa window.

血order to appreciate how some of

the戴co塑坦a旦ds work with windows, let

咽臓t up two windows on cha皿e鴫5 and

6 with the following speci丘catio関: (see

聯即鵬3)
Channe1 5 Chame1 6

Windowsize lOOx50　200xlOO

Window position 50x75　175x25

Backgmund blue IIragenta

(paper) colo町

Fo職ground white black

(ink) c○lou

me following procedure w皿set up the

window9:

10co。EFine pROCedure wsetup

章O10蘭OD雷8

1020 oP雷N亀5, 3c嘉○○_100Ⅹ50A50Ⅹ7 5

1o30 0P雷N g6, Sc章一ゼ00Ⅹ100A1了5Ⅹ2s

100 PAPE寄書5,1

1000 PAPERま8 ,3

1000 D「K鑓,7

10了0 Ⅱ唖6,0

1000 C重宝蓬5

1000 C重錐6

1999田沖D DErhe wsetup

The procedure can be executedby sinply

typing its name: WSetuP
A ○○lou書ed border can be added to each

windowhy irserting the fo uowing lines :

1100 BORD因京書5,2,6

1200日O櫨DBR登6,4,5

Th6 two para皿ete鴫after the chamel

number indicate the thickness of the

border (in pixels) and its coIour. The

thiches8 SPeCified is actua11y that ofthe
horizontal components of the border.

The vertical components at the sides are

twice the speeified thickness. Therefore・

the s皿aller window (channe1 5) will

have a border thickness oでtwo pixels

horizontally, four pixels vertica11y and

coIour yellow (6) and the larger (chame1

6) will have a border of four pixels

horizonta皿y, eight piJ[els vertically and

colour叩an (5).
′rhe addition of a border takes place

within the inner edge oftbe window and

therefore decreases its eifective size.

The notes on the piJIel and graphics

coordinate syste皿s aPPly equa11y well to

individual windows. The origins of the

coordinate systeIIIS in the current exa皿・

ple are shown in Figure l.
To illustrate the effect of executing

graphics operations in windows’We wi11

define a procedure to draw a simple stick

figue (see Figure 2):

2OOO DEFine pROCedure stick(chamel)

2010 REMark Draw head radius 5, Centre

(100,85)

2020 CⅡ鳩し田Schannel,100〆鵜,5

2030 REMark Draw arnS

204O LENEfchannel,88,7OでO l12,70

205O REMark Draw body

2060 Ⅱ叩雌cha皿el,工00,80 T0 100,40

2070随Mark Draw legs

2O8O LINEfchannel,95,2Oで0 1OO,4OでO

105, 20

2999 END DEFine stick

This stick丘gure can be placed in each of

Our eXamPle windows by the program:

100 WSetuP

llO職Mark Draw fig|1re in window on

channe1 5

120 Stick 5

130随Mark Draw fig¥】re in window on

d腰細皿e1 6

140 S轟ck6

The result of running this program is

shown in Fig`重重e 3. The following points

should be noted.

1 Each window has its own graphics

coordinate system. The sa皿e丘gure

has been drawn in each but it has been

scaled so that the window height

(excluding the border) is lOO units on

the graphics coordinate system. T]血

means procedures that use graphics

facilities can be written independently

ofthe final window into which they are

to be dram. It is worth inserting a
SCAI.E State皿ent into the a.bove prog・

ram to see the e競うCt. Since scALE Can

take a chamel number, the scaling

ca皿be handled di餓3rently in diifere種t

wiロdo w3.

2 Each window is twice as long as it is

wide in pixel urits. Since each window

is lOO graphics units higb, yOu皿ight

expect that drawing-. the body of the

figure at x=100 wo山d place it in the

centre of the window. Unfortunately

this is not the case. The reason is that

each pixel is not square but rect-

angular and, therefore, 50　pixels

horizonta11y does not cover the same

distance on the screen as 50 pi∑els

vertically. The graphics coordinate

system, however, does use the same

scale borizonta11y as vertically.

3 We can try changing the position ofone
ofthe windows in the above program so

thatthe two windows overlap. This can

be done by皿Odifying the appropriate

opEN Statemerlt in wsetup or altema-

缶vely us竜宮w叩ow・

The fo1lowing progra皿Iine9　Wi]l

redefine and clear the window on

channe1 5 so that it overlaps with that on

chan皿e1 6:

10` WⅡヾDOW豊5, 200,50,250,50

106 106 C重電全5

The window has been redefined so that it

is 150 pixel u血its from the left of the

screen. If a border is required o。 this

redefined window, it must be added

again. For exa皿ple:

108 BO京D田R登5,2,6

Running the modi丘ed progra皿wiu still

show the i皿age Of the original window

on the screen with the redefined window

covering it. The two血ages in the

window overlap as shown in Figure 4.

Back to the begiming
You can DOW aPPreCiate that all screen

activity on the QL takes place in
windows. The system uses t血ee prede-

fined windows on charmels O, 1 and 2.

The default amnge皿ent Of these de-

pends on whether the TV or monitor
option was chosen when the QL was
initialised. With the mo血tor option, the

default皿Ode is 512 and the three default

windows are show。 in Figue 5.

With the TV opdon, the default mode

is 256 and window9 1 a血d 2 coincide in

血e止po3誼o関On血e s億∞n aS血om in

Figlne 6, h this case, the window sizes
are sロ1aller to taLke accou皿t of the fact

that nost TVs do not display the fu皿

e要職nt of thc紺een.

Each window has a pa]青icu山田11Se. The

channe1 0 window contains the cunent

coⅡⅡ血d or program line as it　血

entered, the edit line, and al80 display8

the emr mes8ageS. Chame1 1 is the
default chamel. Most progI即ロOPera- 2暮ト
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doI]S SuCh as pRINで, C重S, I:NPUで, FI.ASH,

BORDE京will operate on channe1 1 if DO

other則mber is specified. Cha皿e1 2

displays the program as it bullds up and

iB also the default for the I」SI' COmmand.

三二In thmugh the w血dow ∴
Ifwe wish to input to a window by means

of an input statement, an altemative

form ofopEN muSt be used because scL
もa whte「only device.
′The alter鴫dve that a11ows both

output and input is the corsole device,

∞I]_ Tbe method used for opening this

cOO照りINA暮書

く汀S寒田嶋∴　ノ

ダaP面倒

餌亀p競∞
character

Pkel

pixel

留もp址∞

鑓ap競健

心a職cter

pixel

留亀p血∞

鐸坤魔徳
田鼠P面∞

打aPⅢ∞

印pⅢ∞

留やp筋∞

〇　、.∴二

打種p轟∞

印P血∞
g重かp瞭∞

P逗el

既押出∞

鐸亀p面∞

oixel

is si皿ilar to sa」。, e∑CePt that the size of

the type-ahead bu怪r associated wi血

the window must also be specified. For

example, an altemative to line lO20 in

the procedure wse血p could have been:

1020 °P量N隻5, cOn_○○00Ⅹ50A50Ⅹ7580　_ 、

_The figure 80 meaI]S that 80 characters
can be typed before the type-ahead

bulfer oveI血ows and characters are lost.

血put statements’Such as the fonowing,

can DOW be e∑eCuted:  :

ⅡげU冒鰭,V狐ue

This will wait for input to be provided in
l the window on danne1 5.

I(c)mrds伽t will acc印t a 'indow cllalmei n調bcr

Ac¶O議

Draws a circular arc

Relative A京C

Positio重唱teXt CurSOr

Draw filled rectangle

Adds border to window

Draws circles/elupses

Re lative cIRC IE

Clo8e Wlndow

C lear window

Sets character size

Po8ition cursor

Li8ts Microdrive files

Same action as circle

Sa皿e aS C重RclJ」_R

Fills solid area

勘は略cter鑓as止ng

Set foreground colou重

血put心a重ac俺r

血叩t3く血ぬ　一　‥

D事aw3 8tすすight l血e

Rela缶ve細N竜　三¥_

乙も屯p調gra孤　.

Move3鴎やp面∞ cu鵜Or

Setきぬck打Ound oolou重

Sc勾●骨轟te,血蘭e

Unsets‘write’nde J.:

Plotspo血も　一幸　〇・ト

Reladve po凪げ∴二.)∴∴・こ

Cbangegcale-言・一

S(種olls window contents

湊も韓轟p oolo町へこ∴

ReladveでURNでO , ・

T直細田tu競le

Se健u寄der膿nin宮

Rede(諒es wlndow

ーAll opened devi∞S Should be cIos(rd

before a progran terII:血ates.血Super-

Basicth追iさ: CしOS玉髄・

Although its iIIrage may壷ll appear on

the sぐreen, the window DO Ionger exists.

From these simple examples, the

versatility of the QL windows can be
seen. E呈amjnjTlg Table l, yOu win see

that there are other powerf山facinties

for manipulating the ∞ntents Of win-

dows.皿ese irdude the ability to pan

and stroll血either direction, to See Part.

or all of the d)ntents Of a window, and

drawhollow and fi11ed丘gures. ∴ . E]

Joi鵬two points with a circular arc. Curvature indicated by　∴

specifyng the angle tumed though.
Like ARC but point is taken relative to the last point・

h version FB paLraneterS are reVe鵬ed. h version PM, Only

vor量3 0n cha皿el l.

D血e鵬io鴫. position oftop left hand comer and colour need to be

SPec遺ed.

皿icknes8 and coIour must be specified.

Centres, radii, eeCendicities and angles oforie孤tation must be

3pec損ね.

Uses relative coordinates for centres.

De.assigns chamel ninber to window.

Speci丘es which part to clear・ Default i3 Whole window.

Sets size of characte鴫printed in window.

Ca叫se combination ofgraphics and pixel c{rordiI融8・ ∴

Sw龍be3創1血g on and o債

Switche3 flashing on and off O山y in mode 8. O血y text flaJBhe8.

Funcdon return3 Value entered. Optional wait period spec過ed.

Opdon血pmnpt.　∴‾　　　　　　　　　　　　∵.‥-_-、 ・・・

同0騨)i劃胸部米持遜丸A血叫咽ぶ=o nove餌押出∞ cu隅〇九▼-言
-　-　　　- ・ ・_　・　〇㌧ヽi　●　.1-　-)  ・・-t-、ぐ-‾‾.◆.ゞ　　ソヽて’　.、「■ノヽ・」L

All or part ofprogra皿hited.　　　　　　　　　　　　　告..

Tu轟1e鐸楓P競∞・　∴- ・ 、　-‾’“　● .　‾’ --一　-ら・

- - ∴∴: ’- Setsoverprin。ng　’Allow8Printingofonechancteroveranother, ∞mbiingthe two.

piJrel ∴ ∴ pamwhdow∞ntentS ’vAoleorpa血f8Creen Pamed leftorrigbt∴∴∴-一二∴三二:
.　　二’ 〇・亀o書農ト会心州l↑賀.う州】n11富　　∴.、, ′、二_六.-　　　　　　　　　　　　　　-　　-・ ・〇・ ・ “ -、・ ・

一一、〇　　　　　〕

’でu轟1e打ap山∞.

富u轟Ie鑓ap血∞.

Oneor雪ore抑止もc狐h印に挺血.
"∴●　　　　..　●　●　‾　　　■●_　　　-　-

See te∑t for details.

Scolls a11 or part of window up or down.

Sets local charader hackgmud coIour. See also ovEL ‾

す血le蜜やp山∞.

Tur関turtle thmugb spee遣ed number ofdegree8. ,

Set character underlining on or off
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of〔be window followed, after the `a’, by

the x〕y CO-Ordinates a[ Which it will

a叩ca「 on庇s⊂reen・ Windows a重e

displayed using血e pixel co-Ordinate

system which consists of 257 pixels

ruming down the screen and 5 13 pixels

running across tbe display from the

lef主hand side.

When you think abou〔血e position-

ing ofa window it should bc at least 32

p瓦els away庫o皿eitber edgc o白he

scrcen. Ifit is not you will find血at tbe

window disappears off the edge of thc

display. The problem is tha=he QL
screen foma〔 is larger than that with

whicb a !elevision can cope・

Tbe origination poln〔 Ofany window

is a〔 its 〔OP lefthand comer. For in-

§tanCe言f you used the co-Ordina〔eS

50,50 〔hat comer would be loca【ed at a

point 50 pixels from the top of the

screen and 5O across from 〔he lefu If a

window is defined at that point you can

sa鳳y give it a size of 130 pixels both in

wid血and depth.

Thc inst「uction is:

OPEN♯3, CON 130Ⅹ130aう0xう0

When opening 〔he window through

cha皿el血rec make sure 〔hat you enter

tbe `x’s and `a’s within the statemcn【

and not make the mistake of usmg

com皿aS Which nearly all 〔he other com・

mands relating to SuperBasic graphics

use. Think ofthe `x’as meanlng `by’in

capen〔erS, tems and　`a’ meanlng
`across the display’in tems of posi〔ion

紅o皿血e top 〇日he screen・

If you type in the OPEN招state-

皿ent aS a direct command you will have

〔O ryPe in CLS and CLS#3 to see the

re§ults of your work agains=he red

background of the runtime screen. To

see the ef罷cts of 〔he windows on the

screen you can define ano[her window.

Position it a[ 2OO,50 which is 150 pixels

to血e right of【he firs【 and give it the

sa皿e血皿ension of 130,1う0.

OPEN君4,CON 130Ⅹ130a200 ×う0

Wh⊂n yOu dear the screen again and

then CLS “ you will see血at the new

window has appeared by 〔he side of血e

first. You can glVe them differen〔 〔aSks

〔O do and you will see that each re-

sponds almost i皿mediately.

You can lis【 a PrOgram in any win-

dow by typing 〔he LIST instruction

followed by the　# su瓜x, Which was

used in　血e OPEN s重a〔e皿en【 W血ch

defroed it followed by i[S Channel nu皿-

bcr. Enter血c following program, Or

use one of’your own, and血en produce

a listing ofit in bo〔b windows #3 and

#4.

10　PRENT#0, ``Sindair User’’:

Pauseう0

20 PRINT#0, ``shows how to pro-
duce,,: Pause 50

30 PRINT #O, “Windows on’’: Pause

与0

40 PRINT#0, ``tbe QL’’: Pause 50

If you type in the LIST commands

on the same line, ENTERing 〔hem at

心e same time, yOu Will see tbe delay

bc〔Ween finishing one task in a window

and s【arting another.

LIST#3: LIST#4
Tbe delay and the way in whi⊂h you

enter∈d 〔he LIST inst「uc〔ions disproves

〔he popular myth tha〔 windows and

multi-taSking are somehow linked. As

Sindair Research has explained win-

dows can be used 【O multi-taSk in ma-

Chine code bu[ )uS〔 because you can

OutPut different lis〔ings and displays to

Windows you camo〔 run tWO PrOgramS

COn⊂urren〔ly in SuperBasic・

That is not to say windows are a

was[e Of time when used within Super.

Basic. You can, for instance, Se〔 uP

scveral display areas uslng. Windows

some ofwhich are used for 〔he input of

infomation, SOme for responses and

some for displaying the status of tbe

program. Sucb foma章S COuld be used in

business progra皿S) SuCh as Archive and

Easel, Or in complex adventure games

in which co皿pan皿en亡alised s亡a調s址s・

Plays are required・

The use of g重ap庇s wi血止心臓重en章

windows is not as complex as i〔 may

see皿in 〔he User Guide. When血e two

windows　#3 and　#4 were defined [he

Pixel co-Ordi皿a〔e SySte皿一Figure l -

was used with a scalc that ran down 〔he

screen from zero to 256. When produc-
1ng graPhics, SuCh as lines, arC§ and

Circles within a wirldow you will need to

use the graphics display co-Ordinate sys.

te皿Which exists in parallel wi血the

Pixel display - Figure 2.
I〔皿i呂h〔 SC∈皿CO皿Plica〔ed 〔O have

two syste皿S OPera【ing on the screen to

do different tasks but the graphics scale

is more flexible∴than tbc pixel. The

Pixel scale is fixed but you can change

血e graphics scale fro皿i〔S defa山t rangc

Of O to lOO co-Ordina【⊂S tO any O血er

range. For instance, yOu COuld rescale it

〔o 150 0r 200.

You can see血c change in scale by

drawlng a line up the lefthand side of

window”. Tha〔 is done by us皿g tbe

co皿皿and

LINE O,O TO O,100
The轟重s〔 SC〔 OrValues in血e L皿JE

COmmand皿arks 〔be x,y CO-Ordina〔eS Of

the point of orlgin of 〔he line and血e

last 〔WO are tbe de§tina【ion co_Or(iinates.

The scale has initially bcen se〔 by血e

∽柵刈匂o)章p4ge 144
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QL at 100 and so the line should touch
the top of the window display.

If; however, yOu Change the scale the

results will be dif充rent.

The instru⊂tion is:

SCAL童描, 200,0,O

doubles the scale of the window # 3 to

200 instead of it§ Origina=00 pixels in

dcpth. The whole window is affected by

the change as you are uSing O’O co-

○○皿na【eS aS　血e s重狐t PO止t of血e

change but you could make the scaling

evcn more co鳳plex by starting the 200

scale so皿cWhc重e elsc心血c window

wbicb would lcave血e 100 scale still

partially in effect. For instance言f you

rescaled at O,50血c ncw scale would

語間
円gul● 1. Pixel coつrdin種te sγ3tem.

co皿e into c髄膜balfwiy up血e win.

dow.

Wben you bave re§et血e r狐ge Oロ血e

Window type in心e LINE co皿的md

using lOO as its leng血. You will see that

the linc will now only go haltway up the

window. The graphics system has been

adapted for use with the 200 scale.

As we11 as redefining 〔he SCALE

with which window graphics can be

pIotted it is also possible to redefine thc

positions of windows) Whi⊂h either you

or the QL have brought into exist⊂nCe,

without uslng the CLOSE command to

cIose a channel and re-OPenlng lt at

another position. The instruction 〔O do

血at is WINDOW and i〔 Will enlarge or

shrink the ex|Stlng Window and relocate

it on the screen if necessary.

You might, for instance, Want tO Put

tbe editing facilities of the window # O

onto thc main part ofthe screen so that

it overlays both the runtime and血e

listing windows. That would mean you

would have 〔O CLS #O every tine you

wanted to bring the edit window to血e

top of血e stack instead of relying on the

QL to do it automatically.
Tbc width of血e redimensioned　# O

window wo山d be 448 on the x-aXis and

180 alorlg血e y_aXis. The origination of

血e window is DOt aS yOu皿igbt血ink

O,O becausc of the obliteration proble皿

mentioned earlier. It is 32 for tbe x-aris

and 16 for血e y-aXis, COunting dowrl

を0皿the章op or血e sc重een. The血11

d女血ition is:

ⅦNDOW ♯0, 448,180,う2,16

You will find that once you bavc

entered that as a direct co皿mand you

will have a whole screen in which to

edi【 informa〔ion instead of the few lines

given to you by血e QL original editing

window. Unformnately i〔 looks皿eSSy

as you have three colours on the screen

Figu[e 2. GlaPhic co-O[dinate sγstem.

一red, black and blue. To dear all tho§e

PrOble皿S yOu Can use tbc progra皿be・

low to gct rid of any text which might

have be∈n ldモa章　血e bo億o皿Of血e

screen when you re-located window # 0.

Make sure, bowever,血at血e first in-

struction in all your programs whi血

use the te⊂h山que is CLS#0.

10 CLS#0

20 WⅢDOW ♯ 0,448,180,32,16

30FORK= OT02
40 PAPER #K,0: CLS #K

与0 NEXT K

eO CLS替0

70 PRINT # 0,“ready’’

まdLh⊂Siγ⊂ lまbcIs pr⊂-PrinlCd

▼Vith words, SynboIs and

arro▼yS, Plus a shcc章of 14O

blまれ重s for your own dcsign.

▲ n冒"章for Fighter Pllo(,

Fligb章Si血ulまくi○○まnd食11のulli・

富cy g書直⊂Sまnd Du§in⊂S3

appliぐれl〇億3.
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AIthough the QL's SuperBasic is in many

「espects a. wonde血I programming.

Ianguage it is somewhat deficient when

seen as the QDOS command Ianguage.

Whe「e are essential disc commands like

BACKUP a巾d PENAME?

山Ckily the mechanism for extending the

p「ocedure list is simple-in Basic!巾e pro-

cedures to do these extra OPerations are

aIso genera=y easier to write in Basic' SO

that’s what we’re going to do here・
“巾e author is currently working on the

machine code versions of these p「O-

cedures so that tlleSe Can be linked in as

Part Of the ’pemane=t’procedure/function

Iist on boot. ’巾e QDOS documentatien

expIai=S 「eaSOnably clearly how to do this'

but the lack of a QL assembler makes

things rather awkward at the mOment.

When adding procedures and functions
to SuperBasic from within SuperBasic,

One has to choose a line numbering such

that as little con相Ct aS POSSible occurs

with the users own program and the

easiest way to do請is is by using the

highest line numbers possible・ The list of

P「OCedures described here starts at line

31500. and with the default AUTO line

numbe「 of lOO it would take a very exten-

Sive prog「am indeed to ovem」n the p「O-

Cedures. Natu「a=y those procedures that

aJe nOt required within a particular applica-

tion may be deleted if the PrOgram does

get too big. but if you do t捕s you must

ensu「e that procedures that are caIled by

Other p「OCedures are not deleted.

As a number of QL owne「S are likely to

be new to Basic prog「amming it is as well

to get the distinction between p「OCedures

4...柵e med調ism hr

e病eれSioれis simple〃.

and functions cIear at the start. 1n many

「espects they are the same in that they are

both dく荊ned blocks of code that Perfom a

ParticuIar operation or sequence of opera-
tions.

The fundamental difference is that a

function retums a resu競w刷e a procedu「e

does not. This issue can become a little

CIouded when a procedure is w「itten which

alters the value of a v雪山able dec/a′ed ouト

Side肋e p′OCedu伯, aS it then appears to

retum a result, but in such cases the result

is impIicit rather than eXP=cit.

To clarify this, it makes sense to assign a

VariabIe to aL f…Ction, but aL Sim=aLr OPera-

tion within a procedure wouId be syntactic

nonsense. 1n othe「 words if func(Param) is

a function then one can write　　　　　‘

result = func(Param)

but if it were a procedure one could not. As

an example, Iet’s consider some Super-

Basic functions and p「OCedures. SIN, lNT,

RESP鼠and CH鼠$ a「e examples of func-

tions as a= the line§ below make perfect

Sen Se:

PRINT SIN(Pl)

X = I NT(RAD) (45))
-　SPaCe=RESPR(1024)

a$= Fi L」$(CHR$(26).34〉

SuperBasic p「OCedures a「e things like

CしS, PRINT, 」IST and POKE. That’s

because you can say things like:

PRINT Tm a procedu「e”

Wh航e thingS like

a=CしS

a脚pure rubbish! Notice how SuperBasic

functions. whether inbu批O「 USe「 defined.

a/ways have their parameters in brackets

While procedures in general don’t. We say
‘ln gene「ar becausさit is q山te Yatid to

incIude pa「amcte鴫in bracke誌, but doing

SO alters the way they are treated by
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is …IikeIy to conflict with channel de帥_

tio=S elsewhere in a prog「am. This =ne aIso

Shows up to poIntS WO… noting. Fi「stIy,

aIthough the QL Use「 guide imp=es that

Window definItions ca…Se StePS O白pIXel

this in fact seems to be 2 pixels in 「eai時

Secondly the guide again impIies that only

Channel numbers #O to #15 a「e vaIid in

Basic (as js the case with the Spectrum).

This also tums out to be untrue, aIthough

We have yet to discove「 the highest chan-

neI numbe「 that is avaiIabIe.

Once this window is open we enter a

loop in which the cartridge is repeatedly

D旧d to this cha…ei until the ESCAP∈ key

is p「essed. As the window is so sma= aLnd

Out of the way it is' tO a旧ntents and pur葛

POSeS, invisjbie. Once ESCAPE has been

P「eSSed we clear a=d cIose cha…e1 200

and then 「etum to whatever ca嶋d the pro-

Cedure. Believe me言t rea=y isn,t as facIIe

as it seems!

巾e p「ocedure of us軸g 2 is short and

SWeet and me「ely serves to increase the

簡endiiness of SuperBasic. 1t alIows us to

type CAT n to catalogue a dhve rathe「 than

having to go tllrO=gh the eventua一一y rathe「

tedious p「ocess of having to type DIR

md¥m- eaCh time: As the p「ocedure

Stands it c紬onIy catalogue to the default

Cha…el (1〉 but it is a simple matte「to a」ter

it to accept a second parameter represenト

ing the chan∩eI to catalogue to.

The procedure is straIghtforward and

Self expianatory.

SuperBasic. A paramete「 of x is subt-y

diffe「ent to a parameter of (×〉一the first

CaSe 「eSults in the variabIe jtseIf being the

Parameter w刷e pa「enthesised parameters

PaSS the value.

This is only of sig輔CanCe tO uS When a

ProCedu「e aIters a g10baI variable-by pas-

Sing the variabIe in brackets it wo=,t get

aIte「ed. Sometimes!

Whiie we,re de帥ng things we might as

WelI make the distinction between

OPeratOrS and p「ocedu「es/functiOnS tOO.

An operator retums a 「esult by operating

On One Or mOre OPerands. so that in an

OPeratO「 that 「etums the negative of the

OPerand fo=owjng it. and + retums the

resu請of adding the OPe「ands on eithe「

Side of it and MOD produces the remainder
Of an‖intege「 division of the le償hand

OPe「and by the rightha=d operand. Notjce

that・ ∪捕ke most other COmPuterS that

SuPPly this functio=, lNSTR i= SuperBasic
is an ope「ator and not a function.

Now onto our defined p「ocedures and

fu=Ctio=S・ Notice that in many cases we

have declared certajn of the pa「ameters as

being typed Oe sajd that they are integer,

St面g or whatever〉 despite the fact that foト

mai parameters aro de軸ed as typeless in

Suロe′B亀sic・丁トjs has b∞n dene sjmp-y to

clarify the use of each pa「ameter and it is

nOt neCeSSaJγ tO adhe「e to thjs nomencla_

OC丁OB錆1鎌隊

ture. us筒ng l is a procedure to spin a

SPeCified microdrive ca巾idge untii the

ESCAPE key is pressed. Although this may

at first so…d entireIy fatuous it has proved

to be of immense value when trying to

「eCOVer data from microdrive cartridges

tllat Seem而ent on always 「etuming bad

O「 Changed ltledium erro「 reports. it wi=

by no mea=S always recove「 a set of data

b=t a gOOd spin of sixty seconds o「 so does

Seem tO do a cartridge wondersI The pro-

Cedure also rajses a few interestjng poi=tS

about Supe「8asic.

回r事iれ回関れe
usting 3 shows a p「ocedure that is of

rather more immediate use and simply

adds.a PENAME procedu「e to Supeト

Basic. It has th「ee parameters - the fiIe

name to be 「enamed, tlle neW file name

and the drive. As it stands請e procedu「e

Will not aliow you to generate a copy of a

file on a different drive, Which is standa「d

RENAME p「actice・ lf you rea時want to do

this'　t一γ　the QL,s COPY procedure!

R酬AME works by bullding up two strings

-OnetO de緬etheoidfileandoneto define

the new fiIe. The oid file is the= COPied to

the new刷e and subs印uentIy deleted,

Which is the nearest we can get to a

〃SuperB回sil is so軸ewhd de高くienI wIIeれSeeれ

QpOS lom調帥d !伽gUage〃.

As with otlle「 PrOCedures it is good pro-

gramming practice to reduce the s∞Pe Of

Vahables within a p「ocedure as much as

POSSibie置in othe「 words. make them 10CaJ

as the first iine of a proceduro or f…Ction

definition・ This has b∞n eXtended to

include loop identifiers (used in REPeat,

FOR and S∈Lect) because the scope of

these matches are that of a variable.

巾e SPIN procedu「e fi鴫t bujlds up a

String to represent the specified microdrive

Catndge, Putting the result in drivo$. 1t

then opens tne sma=e§t SCreen wI〔dow

POSSibIe to channe1 200. Such a high chan-
number was chosen simply because it

R∈NAME- Certainly its effect is to rename`a

fiIe・ but if the凧e to be 「enamed is Ionge「

than the space left on a caJtridge it

ObviousIy can’t do its job. 1t would proba-

bIy be possibIe to write a machine code

P「OCedure to 「ename eve′γ SectOr Of a file,

but itwould be ofdubiousvalue as itwould

decrease the life of the cartndge, Whjch is

Short enough now!

Note that there IS nO exPIicit error check-

ing wit面n the procedu「e, SO if the old凧e

does not exist o「 the new file d。eS ahe色dy

exIst' a Standard Supe「Basjc error mes-

Sage W用be ge=e子ated and the pmcedure

W用be aborted. Fo「 this reason eITO「

望EC了胃ONICS & CO柄PU乃NG MON77.仏Y - 43
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Check面g was deemed unnecessary.

The most comp“cated procedu「e is that

Which performs a drive-tO-drive backup・ lt

uses a falrIy devious technique to discover

whlCh files exISt On the sou「Ce d「ive’s ca「-

t「idge, and it includes the optIOn tO delete

the o「Igma=iles as it goes. This option

WOUld be taken if a cartridge were proving

Un「eliable and you wanted to 「eformat it

but keep the f=es it contalnS intact. This

OPtion is selected by making the thi「d

Parameler ’anything other than ze「O. A

VaIue of zero fo「 switch% forces the pro-

Cedure to perform the mo「e usual backup

facility ’青which files a「e sImPIy copied

across. This procedure is shown inしisting

4.

The frst thing thIS P「Ogram does is

define three strings - dS, aS and bS" The

first holds the個ename ’dir_tmP’on the

destinatiOn drive, the second hoIds the

sou「ce drIVe definitlOn and the last hoIds

the destInation drive definition. Channe1 3

(you may alter thIS Of course〉 is then

OPened as a newfile and the source drlVe lS

Catalogued to it. ThIS file is then cIosed and

re-OPened for read only"　Two dummy

St血gs are then input from the directory,

the fi「st representlng the cartridge name

(Which we don’t need) and the second rep-

reser面ng the numbe「 Of sectors ava=able

On the cartridge.Again, Wedo not need this

irrformation. Everythlng left高the file is

then a fiIe name to be copIed across, SO We

enter a BEPeat loop (COntrO=ed by

movefiles) to copy each fiIe. The first thing

this Ioop does IS Check to see whetherwe

have 「eached the end of the di「ectory f用e,

and if so leavethe個e. Theend ofthefile lS

Checked first because if we attempted to

backup an empty drIVe this occurrence

WOuId be trapped wlthout error before it

happened. In othe「words the loop IS Set UP

to act as a zero-CaSe traP Ioop, SOmethIng

Which IS tedious to impIement on a BBC

Mic「°!

BACKUP then prints a messageto chan-

neI zero (the command channel) te=ing us

WhICh file it is copying, and then it copies

that file f「om source drive to destination

d「lVe. Fina=y, lf switch% was given a non-

ZerO Va山e then lt W=i be considered as

TRUE, SO the source drive刷e just copled

WIII be deleted. 1f the parameter was zero

then no個es wl= be e「ased. Once the end of

the di「ecto「Y fife has been reached the ioop

is ended and channe( 3 cIosed. The di「ec-

tory個e is then deIeted and the procedure

ends. Again the「e is no exp=cit error check-

ing, aS C。mmOn SenSe and SuperBasiC

OUght to prevaIl!

くI寄ssiくくoding

The next pleCe Of code is a classic con-

VerSion function that retums a decImal

number corresponding to a strmg Pa「a-

mete「that is taken to represent a number ln

any base between 2 and 36. It works by

ZerOIng an aCCUmUIator (the varlable total)

and progressNeIy adding each converted

digIt tO base tlmeS the accumulato「・ The

method lS nOt the fastest but it IS the

easiest to unde「stand. 1t makes use of the

QL’s INSTR operatorto緬d the position of

each digIt in a st血g comprising a= possi-

ble digitS for that base, and 「etu…ng its

representative decimaI value to the varI-

able temp. 1f the tested digIt does not

OCCur in the strIng then i=s t「eated as

inva=d and 「esults ln temP having a vaIue

Of-1.

Once the value has been obtained

invalid digltS aret「aPPed in such a way that

the function termInateS immediateIy and

retu「ns a value of zero.両Valid cases the

P「OCeSS IS rePeated for the length of the

number strmg. Listing 5 shows the proce-

du「e.

The 「eve「se of this function is provIded

by the next function OFDECS. This IS PaS-

Sed as a declmal number and a numbe「

between 2 and 36 to represent the base.

The declmal number is then converted to a

St「ing rePreSentlng that　…mbe「 in the

giVen base, and this is retumed as the
functIOn’s resuIt. 1t works by uslng a P「O-

CeSS anaiogous to splittlng a number up

into the number of unItS, tenS, hundreds,

thousands and so on thatfomthe number,

but mStead of spIltting lt lntO POWerS Of ten

lt SPlits lt lntO POWerS Of the speclfied base.

¶「e 「eSuIting numbe「 iS then converted to

ASC= and added to the front of an lnItla=y

nu= accumuiator stmg (UnfortunateIy caト

Ied hexS here!). The end effect lS tO P「O-

duce a strmg that accurately 「epresents

the number. OFDES is shownしisting 6

Numbers to the base 1 6 (hexadeclmaI o「

just hex) are so usefu=n computing that a
function to a=ow us to use hex numbers

W-thIn a Supe「BasIC PrOg「am WOUld be

Ve「y USeful. Our DFC function would do

this qulte happIly but it always has to be

PaSSed two parameters the nex number
and 16 to 「epresent the base. So thlS Sho「t

function. ca=ed HEX. ca=s uo DEC and

automatica=y adds the base as 16 du「mg

the ca=. This means that we can now use

hex …mbers very eas=y, Iike so:

POKE_W HEX (‘20000’), HEX(‘4E75’)

Ou「 final manlPulation of the two base

COnVerSIOn functlOnS reSuIts in a 「OUtine

that w用convert a number in One base to a

number in anothe「 base. We use one of our

functIOnS aS a Parameter tO the othe「.

resulting in a base to base conve「Sion

invoIvmg declmaI as an intermediate stage.

This is by fa「 the easiest method, and the

functlOn thus defined is known as BASES.

1t is passed by three pa「ameters - the

number to be converted (PaSSed as a

St「mg) and the two bases. The fi「st lS the

base that we are convertlng from and the

SeCOnd is the base to which we want to

COnVert. ThIS P「OCedure is shown in Ljst・

ing 8.

The finaI procedure shown in 」isting 9 js

Purely of而e「est to those with an ipson

dot mat「IX Pmter. 1t opens a speclfied

Channel to the printer (Which js assumed to

be connected to senai port one) and then

PrOmPtS for an optlOn Strmg. This option
String can consISt Of any comblnation of

the digltS O, 1 and 2. Option O lnitIa=sesthe

Prlnter by sending ESC @, OPtion 「 sets

the UK cha「acter set (SO that E sIgnS get

Printed proper(y) and option 2 sets up the
USA character set (SO that the # sign gets

Pmted cor「ectly).

This set of nine procedures and func-

tions me「ely serves to demonstrate the

POWer Of SuperBasic. and the user can
eas時wnte a whole bunch mo「e for a=

SOrtS Of applications.
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Multi-taSking on the Q」 is easy. There

「ea=y is nothing to it. A= the rumours about

how d櫛Cult it is to write programs whjch

w用run concurrentIy with others are pure

fabrication. Oh su「e, yOu have to be ableto

p「og「am in 68OO8 machine code' but let’s

face it if you●re 「eading this magazine then

it’s a fai「 bet that you,re haIf way there

al ready.

Each muIti-taSking prog「am is refe「red

to as ajob byQDOS, and each is sjmpIy a

seIトCOntained prog「am. Each job has its

own record of a旧ts registe「s, SO Whenever

the system switches the processing from

one job to anothe「 a冊hastodo issavethe

「egisters in a pre-defined pIace. Ioad the

registers of the next job, and away it goes.

Each job田nS for the most part in the

68008,s User mode, SO that the task of p「0-
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cessing each job can be looked after by the

schedule「. which田nS in Superviso「 mode・

lfat anytime ajobwantedtogo into Supeト

visor mode then it is fully able to do so, but

the act of entering this mode immediately

makes the current job the onIy task田ming

unt冊he system 「everts tO USer mOde.

The SuperBasic interprete「 is itself a job,

but is a Iittle special in that it can aIte「the

amount of room it takes up dynamicaiiy,

whiIe othe「 jobs a「e requi「ed to decla「e

their FIAM requirements before they are

activated. The SuperBasic interprete「 is

〃Oh sllI.e, yOIl hWe lo
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known asjob O, aS ithas ajob numbe「OfO

and a tag ofzero. Don,tworry' these words

W=I be expIained very soon・

Each job has a priorfty, Which is a

numbe「 between O and 127 which deteト

mines how often the job w用be executed in

a・ given period of time. QDOS multLtask§

by a=ocating each active job a slice of the

p「ocesso「,s time, and it decides how often

to give a job a time s=ce f「om that job’s

p「iority. 1f the priority is zero then the job

w用neve「 be executed, it is said to be in-

active. Other leveIs of priority mean thatjob

is active and w冊herefore be given proces-

SO「time in due course.

However a jOb can be active but in a

state of suspension, either because of

some de=berate act or because it is waiting

for some action to f涌sh. 1t may for
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instance be waiting for another, Subsidiary

job to te「minate・ O「 it may want tO read the

keyboard but is unable to because anOther

job is doing so.
In the November issue Of E&CM i

expiained that mOSt Of the caiIs to the

QDOS operating system are made by

using one o=ive 68008 trap i=StruCtions:
TRAP #O to TRAP #4. Each of the indi-

viduaI t「aps is de-egated a certain group of

tasks, and in the case of t「aps with more

than one function to p「ovide ITRAPs #一

#2 and #3) the actua=unction is deter-
mined by the vaIue of 「egister DO on entlγ

to the trap. A trap is just a 68000 inst…Ction

which switches the proceSSO「 tO an eXCeP‾

tion handling routhe' Which is essentiaily

sim=a「 to the software interrupt fo=nd on

smaller procesSOrS like the 6502 a=d 68O9.

It aIso invokes superviso「 mode・ SO any一

thing that istrap invoked is likelyto be exe-

cuted within that job's cu「re=t time slice・ In

certain cases this is g=aranteed and lS then

desc「ibed as an atOmic action・

TRAP # is used by QDOS for a冊S

manager routines' SUCh as aIIocating

memory to jobs, C「eating jobs, talking to

the 8049 co-PrOCeSSOr and so on. TRAP

#2 is used to aliocate RAM for l/○ (in other

words i=ooks after chamel open and
cIose) and TBAP #3 1ooks after other l/0

operations such as the actual tra=Sfe「 Of

data, the screen drivers and the相e

SyStem.

A job is =Ormally held in a紬e' and would

be executed from SuperBasic =S'ng either

the EXEC or EXEC_W commands. The
fo「mer loads and activates the job and then

retums to the Basic血e「preter- Wh=st the

latter 10ads and executes the job but sus-

pends the SuperBasic interpreter Pending
compIetion of the thus Ioaded job・ Let’s

Iook at EXEC and EXEC」N in more detail'

so that we can get a littIe more insight into
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QDOS and job controI・

Open given fiIename for reading

Load the f用e,s header into BAM

Read its le=gth and the length of its data

Create a job with these speCifications

Load the f油e into the space a=ocated

CIose the fiIe

Activate the job with prio「ity 32, and a

time6ut ot O if the command was

EXEC or -1 if the command was

EXEC_W

That't the basic outIine of how these two

SuperBasic commands are impIeme=ted・

Now let’s examine each stage in greater

detaii. Bemembe「 that both these

keywords are passed a fiIename as their

parameter. we’I( calI this相e job file. Having

invoked the procedu「e it first checks to see

i白t has the cor「ect number of parameters

and whetherthey (O「 rather, it) is in the co「-
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rect fo「mat.

It then uses traP #2 to open the file. The

actual function performed is IO-OPEN-

which invoIves DO hoIding the code fo「 I○

○PEN (1), D「 hoIding the lD ofthejob for

which the fife is be面g opened (the Supe「-

Basic interpreter- job O -in師S CaSe〉, D3

holdi=g the code u=der which the fiIe w紺

be opened (ProbabIy l for shared read

onIy〉 and AO pointing to the filename. The

trap is then executed and the channe=s

OPened. Or not' l"here was some erro「,

SuCh as the file not being found o「 not

enough memory, the DO is 「etumed hold-

i=g SOme VaIue otherthan O. Thisappliesto

a= QDOS traps. DO being equaI to zero is

the only indication of success・ Any other

values of DO are actuaI error codes, Which

wouId noma=y be passed back to Basic
and reported.

Assuming success, a= othe「 「egiste「S

except AO are returned unhamed, but AO
holds what is known as the cha…e=D.

This, like the job lD is a long word (four

bytes), and is of fundamenta=mportance.

To communicate with a channel you must

have its ID. Notethat there is no direct con-

nection between the #channeI numbers

used in Basic and the lD returned by lO_

OP巨N.

Having successfuIly opened’Our個e we

must now read its header into BAM. A

header is in this case 14　bytes Iong

(assuming a microdrive個e) and is Iaid out

as shown:

Iong word fiielength

byte access (unused)

byte type (O for a= except SEXECd

fiIes,Whenitis「) .

Iong word data spa∞ Iength fo「 SEXECd

刷es or zerO for normaI files

fou「 bytes currently unused

AIi E)くEC / EXEC」W needs to do is check

Whether o「 not the file type byte is l and柵is

read the file length into register D2 and the
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data space length into D3. The heade「 would

be 「ead into BAM wlth the FS」「EADR trap,

Which is trap #3 w柵DO = #47. This requi「es

D2.W to hoId the buffa’Iength (m面maily 14,

but 15 for safety), D3.W to hold the timeout

(See beIow), AO to hold the channe=D and A「

to point to the address of the buffer into which

the header w川be read, Assuming no erors

the file iength and data lengths can then be

read w軸two simple MOVE.L instructions,

arld away we go.

¶le neXt巾ck is to create the job. ¶le man-

age=rap MT。CJOB does this, amd i=s

invoked by loading co w肌1 and doing a trap

#1. 1t requires D「 to hold the iD of the job

Which w用own the new job, and as this is

going to be the SuperBasiC intetpreter this
WOuId noma」ly be zero. D2 and D3 hoId the

∞de Iength and data lengths respectively and

A「 holds am absolute starting address or zero.

This wouId nomarty be zero as we don’t wallt

to rely on abso小ute addresses in a 68000

SyStem. Putting O in A「 makes QDOS a“ocate
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an area for the job. and輔s wiIi be its stauhing

add「合ss. The trap retumS W軸the lD of the

new job in D「 and the base address of the

area allcx逼ted in AO.

Now we need to Ioad the code of the job

from job」弛into the area alIocated. We use

anotherねp約routine here' FS-⊥OAD・ This

is DO = or8, W請D2 contalning the length of

廿re刷e, D3 ∞=ta面白g the timeout’AO hoiding

the chame=D and A「 holding the address to

which the file w川be loaded.

We now cal=O葛CLOSE代yap #2, DO = 2) to

cIose the fiIe whose channeI ID is in AO when

we make the trap, and aII we need to do now

is activate the job. This is done w肌another

trap # routine, MT_ACTIV (∞ = an Which

requires the lD of thejob to be activat'ed in D「 '

the phorty w肌which it is to be activated in

D「. the priorty wm which i白s to be activated

in D2 and the timeout in D3. Here the timeout

is zero if the command invoking a= this was

E)姫C, or -1 if we used BくEC.W.

巾at-s it, reatly, but there’s圃e point i剛S

writing a p「ngram tO do all this when alI we

need to do is type目性C刷飢ame・ is tnere?

Instead we're going to expIain job lD2, Chan-

ne=Ds and timeouts a脚e more and them

wr韓e a program which wilI multi-taSk・

l鳴動轟然軸日東事鴨
To晦cap, Whenever a channe=s opened or

job creat〔id, QDOS retums a …mber which

uniquely ident網es that job or channel to the

system. This is of ∞urSe its ID・ Which in both

cases is a tong word of data・ This long word

Can be fu請er split up ihtO twO WOrds' the first

of which bears a rel!血onship to the …mber of

channels opened or jobs created since the

machine was患st reset, and the Iowel’wOrd of

which has somethng to do w請the actし血

number of jobs or chamels culTentry Pre§ent.
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The SuperBasic interprcter has an lD of

zero, and we can ∩everChange伽S-We Can’t

remove the int印reter from the job Iist and

then recreate it later to give it another job lD.

The next job to be created wi= be the given the

iD $OOOOOOO「, Which ∞meSPOnds to a job

number of l amd a ‘tag, of zero. 1f we oreated

another job we would thd that its ID is

$0001 0co2, Which means that it is job number

two w帥a tag of l. 1fwe the= k川ed ourfirst job

aJld loaded in another, this廃t job wouId be

given a job ID of eeX)020001 , aS the tag stwI
rises bしAthe job number is ailocated ac∞rd-

ing to the number ofjobs in the mac洲ne atthe

mo爪ent.

Later on we用find that it is often use仙to

talk of ajob in tems of its job number and its

tag, aS these two numbers individuatry are a iot

easieJ. tO relTlember than the e∩tire long word

lD - eSPeeia既出We Ch∞Se to rePreSe巾t it in

the rather more natural decimal.

AIl aWfu=ot of the QDOS routines requlre a

timeout. This is simply a measure of請e time

that the processo「 whl spend doing the job of

the paJtieular trap before it retums to the ca+

ling prc喝ran wth failure or paJtial su∞eSS. 1f

the timeoし両s zero then the routine w町n most

cases, try tO do what it can. For example if we

called aねp to ∞Ilect bytes from a chan∩ei

with z徴.o timeoul‖肌en it would co帖ct as

many bytes as there are to ge… we catled the

routine w肌infinife timeout ae -1 ) then the trap

wouId not retum unti=t has e袖er finished

∞mPIetely or had an enor cond軸on. The orty

real exception to輔S is MT_ACTIV, Which has

only two vaiid timeout values - O and -1・ A

timeout of ze調in伽is case activates a job and

resumes. while a timeout of-1 activates a job

and wajts for it to finish. The upshOt Of軸s is

肌at the two most common timeouts that we

are likelyto use are O and -1. Naturally most of

the routine§ Which a∞ePt tim∞uis bc持Ome

non-atOmic if the timeout is not zero.

轟然重賞l暗印南er
Now fo「 ou「 program. ¶his is a vc#γ Simple

printer sp∞Ier rou血e which alIows you to

p面t a dooume爪(Or indeed ∞Py a file to any

other device or刷e) whife other operations

The rou置iれe allows γOU

書o prinl u doくI皿eれ書回s n

b回くkg○○uれd o営書○○egro皿d

置回s脈〃.

such as a Basic program aJ.e gOing on. By seト

thg the priority of ths job to I we ensure that

it is the mOst backgro=nd of background

tasl(S and is therefore unabIe to aifer the

Speed of the SuperBasic interp「ete「 velγ

much. 1f on the othe「 hand we waJTted the phnt

to continue as the foreground task whikst

Basic or whatever pr∝eeded as something

less important' a" we =eed to do is change the

priorty to some other value・ Bemember that

untiI we do some請i=g about it the SuperBasic

interpreter and a町Obs activated by it have a

P五〇吋Of 32・
For廿re purpeses of伽s article we must

assume that you have an assembIer' and in

fact if you have the Meta∞m∞ aSSemble「

th帥you W冊not need to change any of tre

source. other assemblers follow slightly

d範肥nt ∞∩Ventions, Pa血culalfy in the area

of assembIer directives, SO Check you「

assembier documentation carefu時

¶he刷e mdvl」lead鏡_aSm uSting l) is

first incIuded in the assembly.叶Iis fiie just

consists of aII伽e QDOS declal.ations. keys

and equates which we use胞teJ On. We men

decfare the data size of the prc喝J劃I aS being

150 bytes.請your assembIer doesn’t have a

directive iike伽s, the best伽ng to do is to Ioad
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the assembled code into a safe area of RAM

and then resave it using SEXEC・

¶le P「Ogram Self starts at the BUF-LEN

declaration. The symboI BUF」上N is I OO and

the symbo川EAP_ROOM is 4096; We’= be

using these a圃e iate「・ The first i=StruCtion in

the program is a BRA which 」umPS OVer a few

bytes which declare the job as belng in

standard QDOS fomat Oe the wo「d sta巾ing at

the 6th byte is S4AFB and thlS is fo=owed by

the job name).

The majn code starts at START」J. The

MTJJRIOR trap lS uSed to set the priorty of
the c川Tent job Ondicated by a IOb lD of -1) to

「. We then use one of the tho「OughIy useful

utllrty routines to open a consoIe devi∞・ -rhe

various parameters of the window of this

devICe are decIared in a parameter bIock

further down ln memO「y Ca=ed PBLOCK. UT_

CON ca」Is IO_OPEN and retums the lD of the

newly opened chame=n AO. 1f there was an

er「or tr晦n ∞ is non-ZerO, SO We test fo「 this.

Assuming everything is OK we then print a

message on our ∞nsoIe which says `P面t

file: ’. This IS a meSSage tO the user te=ing him

to type in the name of the file which he wishes

to p血t. To ∞Ilect the刷ename we use the lO-

FUNE trap, Which is very useful as it a=ows the

line to be edited bofore EN“TER is p「essed言n

just廿re same way as in a line of Basic・ The

P「Og砲m’s data spa∞ StatS at BUFFER, to

∞Ilect the fiIename.

〃柵州γ One Iime I′ve h回d

UpI○○1 iobs叩晴れiれg oれa

軸くIliれe Simll寒l調eously".

V¥men IQ上uN∈ retums D「 co巾ajns the

numbe「 of chaJacters COllected, including請e

Iine feed which teminated the input. We’re

going to usethe fiIename in ac訓to IOJJPEN,

so we first have to get the string into QDOS

fomat. A QDOS string is a st「ing of characters

PreCeded by a word contajning the character

∞unt; a WO「d is reserved at BUF」⊃OS where

We Can Put the string Iength. ¶le first thing to

do is deerease the length of the string by l , aS

we don,t want to send the line feed to

IO_OPEN. We now sto「e個S String length in

BUF」⊃OS and caJ=OLOPEN to open the file.

Notice that D3 ∞ntains the ∝ide for open o「

Shaed read, SO請at other programs can

examine @ut not wlite to〉 the fiIe at the same

time as this one.

If all succeeds here then save all the chan-

ne=Ds on the stack and print another mes-

Sage, `P面ter devi∞: ’. This is a prompt forthe

Channel on whICh we have the printer. We

COUId enter serlc, aS I do for my Epson, Or

mdv「_dump to save the text to a file ca=ed

mdv「_dump. AIly Valid QL devICe Which sup-

P。rtS OutPut Can be entered in response to

this prompt. We aga]n uSe lO」=uNEto read in

the new sthng, tckjng the same PreCautions as

before. Once a valid filename is obtained it is

OPened for excIusive output and the console

CIosed as賀is no Ionge川eeded.

¶鴨　場請　的　忠　昭か鋼船Sh. me　αea
ttw脚廿1e System ValiabIes and the trans-

ient program a「ea is caIled the common heap

SPace, and is avajlabIe fo「 use by any job that

needs space. So we ask for 4096 bytes of競. 1f

We don’t get it, We divide the amou巾We’re

asking fo「 by 2 until eventuatry we emer get

enough room or discover that there js abso-

whely none avajiable. 1n the latter instance we

just k… the job and retum to Basic. 1f we ca「l

get the rcom then we erTくer a Ioop in which

daぬis 「ead from the input刷e using lO_

FSll]G and sent to the outpu=fle using lO_

SSTBG. IO_FSTBG is very similar to IO_

FLINE except that we teI同how many bytes

We Wa爪to co=ect, and a line fe(rd is not taken

as a temInatO「. IO_SSIFG is exactly its con一

VerSe - it sends a p「edetemined number of

bytes to a channeI. When IO」こSTBG has

reached the end of the input file膏retums End

O白田e, but nothing is done about that untiI

AFTER the lO_SSTFG calI as there may be

SOme reSidual bytes to send.

When a旧s weIl and the end offile has been

reached, We CIose our two刷es and k肌he job.

Ki聞ing a job 「equi「es a ∝Lll to MTJ=RJOB

(‘force 「elease 」Ob’), WhlCh removes the

SPeCified job and any subsidiaJies from the IOb

table, makjng the space which they occupy

avajlable to othe「 jobs. ¶le aCt Of kilIing a job

active cursors on the screen, PreSS CTPLC.
Thlis w… ci「culate around all the jobs awajting.

keyboard input, but as you’「e only Iikely to

have SuperBasic and this job 「esident when

you first try it out, yOu Oniy need one press of.

CTFL-C to switch between the two jobs.

Further issues of E&CM wiII contajn many

examples of mu鵬-taSking QL programs, but

remember the cardinaI ruIe - ANY prc喝ram

Which is seif contained and does not require to

do anything naughty, SuCh as clearing the

Whole of RAM, WilI mum-taSk. 1t really is that

Simpie.

Importaunt things to remember are that

When a job is first activated registers A4, A5

arld A6 a「e sct up to particuIarty useful values.

A6 holds the address of the start of the job,

い6,A4.L) points to the start of the data area

andい6,A5耳pc)ints to the end of the data

area - that is, the end of the job. AIso,

remember that each job has its stack at the

top of its data area - and this grows down-

Wa「ds!

When there are a Iarge number of jobs叫n-

ning in a machine at any onetime (and I’ve had

61 so fa「!), it wouId be useful to be ableto have

〃Ånγ pI.ogram WIIilh is sel書くon巾iれed帥d doesれOl

獲eqlli細e anyIhing軸Ugh巾SUくh qsく看ea営iれg Ihe高IIo寒e

OI棚田, WiII mul冊ask〃.

aIso reIeases any common heap space which

韓might have owned.

V¥then this program has been assembled

and saved to drive, POSSjbly wth the fiIename

Prinしexec言t can be loaded and山n at any

time simply by typing EXEC mdv「 」⊃rinしexec

and pressing ENT盲R. To swhch between

SOme degree of controI over them from Basic.

l’ve just written five procedures and one func-

ton to do just軸s. and they’Il aJI appear in the

next issue of E&C肋

◎1984 Adam Denning
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