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’ Young
1 Caesamna bautal

overenthusiastic mousing,
has broken the best crockery

inthe larden Mr MacGregor,his
owner is understandably displeased,and gives Caesar the
grand orderat the boat!

Children makesimple choiceson eachscreen,us\ng the keycard
provided, to decide where Caesar goes next in his search lor
a new home.With 38 different routes through the story,and 18
ditterent endings,there’s many an evenmg otentertainment in
store.Plus,the pack includes a complete 64-page storybook
which expands the storylines in the program and can be read

with an adultoralone by older children.

"If you have children under ten,they should be
transfixed by this one,and I might add that
l wc|s,too.” — Popular Computing Weekly
Available for: Amstrad CPC464 £8.95

BBC B (disk only) £10.95
Commodore 64 £7.95
Spectmm 48K £7.95
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M NEWS
Keep up to date wnn the latest happenings a

our lesson on string handling techniques.

’ ALEA rams
It's as easy as Pl. How the
Arrrstrad makes minoemeat
out at the calculation that
took the first mainframe
more than 30 hours.

We take a close look at the iatest Amsttads tD

our IOIITI at vrarit Htld tl'tOtOUg|'t reviewers
some at the latest releases tor the Amsttad.

Our easy to tallow guide to ,
Z80 machine code pro—
gramming rriuyes on w

Have you aver wanted to enhance your micro’
what you need.

COMPUTING W/TH razawismn

i
creating loops with thelera i . “in!
ti . i M

ag is i |I

nd new
arrivals in the busy. expanding world of the Amstrad.

EBEGINNERS
srns and VAL corrte under scruririy as we continue

@ SOUND
Progressing turther down melody lane we examine
the Amstrads 'flus>i' parameters and the significance
of the channel's bit patterns. Dfl
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_@COMPETITION
W119» in this easy to enter contest

we're giving away so cassette
copies or the Hobbit, the all-time
classic micro adventure.

Enjoy the thrills and spills oi the race track as you
attempt to be first across the line in this sirnulation at
the 24 hour car race.
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EMA cm/vs cons GAMES
Not only a sprite print and
key detection routine, nut a '7
lull coiour sprite editor as - t r_»
we|i.Aii you need to create O ‘ I i
and rnanipuiate eoiourtui
characters.

t
EM's BEAT

His srriitey games a winner, hes got to keep on
writing. Now he's bombing submarines we just can't
stop hirn lighting

WGRAPHICS
asiying oeeper into Amstrad graphics we continue
our investigation into ereatmg multiplane images by
clever use at the logical operators.

E POSTBAG
The part at the magallne you WtitE yourseiyes. Just a
small selection irorn the many interesting and
iniormatiye letters youye been sending us.

EIGHT PEN
Enjay the talents oi the Amstrao campanoiogy Ladies
All-Stars as we investigate the potential at the
dktvaniks light pen.

‘EORDER FORM
Take out a subscription, order a back issue. cassette
tape, oisc. dust coyer or binder 7 and you can do it aii
on one simpie iorm.

Don t be late
make a date, for the . .

Evlrynni who‘: rtrtryoitu lnthl world omrrtstiroa
Iwmputlll will no at tho Itlavmll aurirtg tho rim
wclkond in 0|:tt-rhu Inr the Ilrn-over Ihnw
dovlflld In ttta Amltrad.
flavor bOf0I'I trlvl In many Amnrnd products
taln on |$tl|>llY- All Ilsa Inuit harflwlrl add-nnlr
mgutrror with Ilmllr lllllltlal, bulinlll urta
aduratinnlt Iaftwln — much of it on lhnw fur
tho lint tima.
n you wurrt to mrlkl the rrrtm 0! vtlur Anutud
this ix THE show not ta be mined!
Tlckm an £2 (adult!) and LL50 (children). But
tlko llalll Ihl vouetrlr in thin inua and Jot 0 GDP
1 hand Induction for up to lour plnpll.
uAinttmdCarvipi/rev sue, so rue, Hazel Groveem..." sin syy
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WQAIHSEH by Dalrlbrwsr
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luadifly Amsllld rvugluriex_ Amxlrad Una lml
conipuiiru wit/i tn. Anulrlrl

Novotel Exhibition Centre
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Win a lortune or lose your shirt
e they're both as enioyaoie in sir
this superb version oi the
tavourite gambling game tat

Saturday—S\|nday, October 5-6
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Let your fingers do the taIking...with this spe

Now you can teach
yourAmstrad to talk

How it works
AT ihe hear! ollhe dlflromcs speech synthesise: has an
muedibly ponertui chip that has split the English
language into lli co-rnporvem pail; 7 or aliovhones asmmky E nwwlAllogerher there are 59 Biiflptlflllii and M pausesflared m ha speech :hip‘s inlernai ROM They: can becombined lo cweala B virtually unhnuied vocabularyThe pfilélllifll Ol ma mp a realised by d\<'imr\vc'5sophwslmatad‘ yel simple lo use software The bnllianlpwgmm des|gn enables the Arnirad to actually spakmt words you type m slraighliulwavd swim wnhouthawvg Io racll In wmpivcaled phonetic spellmg OIdvlhzull pmgrflmmmg techniquesWniien in be as user friendly as pestle. thesynthesise! mat eight powertul commands in Amsivadam1: you plfilfii (mam; control (WE! your programs.imam an awn; are W" lor Ban: and machinerode plogrammels l9 ¢-pm the tremendous Scope .11ihe M-new, llliiltflui using lhe Wham supplied.in an ihvs system supports lour dillerem modes Ol

Tm rim mudu tum“ you lo sound word! ullng mymt Amsllends normal Bum mmmm; Hmm asW gel mow ambitiouswilh yculspeerh . mmWA» vs pmwded ml giver tighi ellfl comlnands touse (mm am making using lhe w-nu-an Mnrm»-m mi mode a the rut to spelzclt convemrWM rm; is Y" apta|m speech can be W4 in -“mgM-mi mun and mt Amilrad am the lesl TTvere'1Vlfl need in Wat on! mt QHQIDHOHEI B5 in lh! orhu Mmodes me Amim does w lor youAs u ai\ lhvs wasrfl enough then‘: the [mu mmrm has mi» synlheliwi Cnvvvetling whatever lamaon the Screen mm speech um; ma. you tan lilerailyum In your hslings‘

223?? ggsec

These are the sounds - and pauses - you can create on your Amstmd
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YOU can add an exciting new dimension to
computing with your Arnstrad - with the help oi
this remarkable new product trorn dk’tronics.

it comes complete with the latest and very
versatile speech chip, a powerful stereo
amplifier and two high-quality 4in speakers,
specially designed to match the Amstrad
CPC464.

And because this is a special reader offer it
comes to you at £5 off the nomual retail price of
of £39.95!

Fitting it is simplicity itself. All you have to
do is to plug the synthesisefs interface into the
floppy disc port at the back of the Arnstrad and
the jack plug into the stereo socket - and away
you goi

With its volume and balance controls you will
lind you can put dramatic realism into the sound
output of your Amstrad. All sounds that
previously came from the Amstrad's lgln mono
speakers are now rent out via the Interface in
stereo.

50 even when you're not using it as a speech
synthesiser, it can bring startling depth and
drama to the music and sound effects of all your
favourite garnesl
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Look at what thl$_
package oflers you: J/6//rfefl‘

ialComputing with the Amstrad reader offer!

.. Save £5 /p/us!-‘
.... Offer - ”°"""ZE§@r », I Pn¢eon‘ /W

' A r~ - . ._ ~. -ll 1/£34.95
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*Speech synthesiser with almost
unlimited vocabulary

*Easy-to-use commands - it accepts
normal English words

‘kBuilt-in stereo amplifier with twin speakers
*Programs can run while the speed chip talks

rmmmmmmimmmmmm
Plvmv fifiilli rrw ow dk'imn\CS speech synthvsvsvv for my /\rr\~lmd <‘PC4l>4

n l m\u,~ cheque for 51,4 <15 rm VAT p&pJ
Eight additional made payable lo Dalalsase Puhhrannns Lrd

- lwvsh an pay by
Baslc commands n /\ccessCard Nn ‘"'\;;\. To:SPON 5|'>ee >1 _:5POF speein H V"“ C“! N”

1FEED.n Feed speech am“ amt $5,,“:1-ws Clear speech and an buffers
:sP£o.-. Speech speed mm:ouTm PRINT iextio speech
i0UTM,2 Screen Olilpul to speech Address:ou'nv|,a Output to screen and speech

POST TO: Speerh Synthesiser Otter Dalabase Pubhcanons_
(>8 Chester Road Hazel Grove Si/JLi<p()\'Y SK7 SNY
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wan only yum aw lo! prnlacixun‘ desucv me
waves oi aliens who \hYeB\er\ in enguit you.
I\quxc\<~l'\ve VQVSAOTY Oi Sn all/\\n'\e qreail

Gmdeihe sole survivor of B srrlcken Spalieshlprhrough me wreckage of ms oral! Recovev vwal
medical supplies . or a p\ar\e\ ‘vs doomed‘

GREAT
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0F ME!
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SNIXPNUXN
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wuh some novel endmgs Guess the mam
ieuers at Something nasw could happen to you y
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Computing with the Amstrad presents

GAME
illmstrad

Here’s something really special from Computing with the
Amstrad! We’ve commissioned four rip-roaring programs
that no games collection is complete without — the kind
of games that really stand out in the short history of
microcomputing.

This value-for-money
package includes two
top-rate machine code
arcade classics plus a
traditional word game
and a futuristic adventure.

There’s hours of
enjoyment and something
to suit everyone in this
superb collection.
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AMSTRAD nee ii-eiiea in-eiieee nl ill two cwcneainedeis hy riou - endininiwn in me wmveie toboot.amen-in iiein seeienieei2 [III eieeii eeieen veieienvvin ieieii iei use wiiiie III!
464 with eeieiii iiienimi willCIYYY e pricn (lg in zzss.And holh will be eneiedwiiii 12 IIII wmveie iiiiei.Th: Ilduclinn ii nun byniosi Db-IIHIIII -s 1 IBlIl|I oline eemeenv introducing IllIIIOII |lDWIr|lb| CPIZSIZB M
llll iennei price lavnl of and464, em Aineiiea men
dD!ln'I flfl along vinui lllil.According no eneiiinenAlan sllfllfi "Ylia ieaiieedplical all in mi this original
priCIl iniendeii mi (IIIin-eiiine whln il wll intro-
dllCId in April ‘gsl"siii iieeeiiee ei in-wulknlll ol me eeiind end"II Ilhcl lhll vied on hlwinqiiie eeineenenii iieinnhmld, we n-d ie incnlllpncol.

"new wl ieei iiie use ileeinq eneied ll In iiiieCIIIIIIIK in-iiiei vnlul".wiiei lhcul Amm-ii Gill»-ienieii who iied llrlldyniiieiie-ed ineii cream-hclnrn cm pricll iein”Ilu\\|Il||y in-v won‘! iieInn lllpfly -ediii lhil”,-iiniiii-d Aien 5||§If, "hutll\O titullion wan eiumi bywe-e hlytmd eiii eeniiei.
"AI e BDIIIFIRY, OIII Inpu-lltion nee hnnn bull! anqivine panpla Vl|\|l ieiinenev — end wl -ie stilllining jun Hill".

Production boost
for Christmas

AMSTRAD iiei ai-enieiieellyIIIIIPOII up iis CDIIIPIIIII
vie-iiieiien ie IHYIGII100,000 Inichlflll ii flfllnlhin 009: Wilh Ihl eniieiemd
dcmnnd in the I\ll\ up Ineniiiiin-s.The COVY\p3l'W nes insiieeiedns sddin i<dieeii "\El1lAiBCh.lHl1g
lacilmes In effectively double

Exit the
IIPII 664
AMSTRAD has killer! ow nie
cecesn nil‘<I\)YlYy)IlHY1H\V\t|\|lv
l2l'(| iniii ii iiiiii i.iinsi.-ii iiiiiiiiii
lit)" in Hm WIi!C|HV\I.' win-ii ii
iniiiiiiiiiiii iis siieei-ssdi UH’
CFCGIZB OH iii illll UK
iiniiiiei

ii siiiii.-ii-ii iiiini .i iiniii ii»
nii~iiiiniiiiJv »'X|1|A|!\H(lAlY\>Uelfl
4.i\.l|HY\ii|v Ali-1|! Stlfllif

Wlml Ul iiiisiiid ~\ul7k7 we
tlflfl llYflVt‘AY\y\‘\((ll'Ifl on sin-ives

wi-ii NONI‘ yu inn .<lJD\fl eiiv
way \ail| Aiviii siiiiei ine
niiiv6s4sweneivi;ieii.iiesi>ine
irini weie iieiii hack ti) iiiiiii iiiii
eiiniiniiineiii Kl iii.,ii iiiiii-i
enieiegee il(lWv

Aske<lat:un| ill!<1lUV§|0llW\tI7
CPCli64s U" iiieii iiends a
Ct)lW(\4<YlY ${7Dl(l!S|T\aI1 said 'We
iHHH?\\lY iieiieve ineie is veiv
iiiiii-eiiiineie aiiiwiieiiiieieis
inev sneeidiii iieve iiiiieii iiii—
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iedveed Dfitles AAHHPF lhl; CW
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THE RELIABLE ONE
AMSTRAD now einiiii ie neveiiie niiisi it-lmhlc eeindeieisin e iei IIFII siiivev ev 2 eneinin (.l)HYfl\|lBf eeniies in Wiganaml ine Neiiii vi/esi ei England,Avthtmll eeine evi wnn inelnwcsl ieivins eii iauliy maClv—iiies wiin only i a nei eeiii
ieieineii veienniede VEIUYVVS
V‘Ui\4)‘l/V'i\‘Ii WHH in» A/MSrRAfi

ieiiqed iieni as ineen J5 ace
eei eeiii dii iiie SIHCIZHseeeiiein (lt)WYI ie ine idwesi
iideie do iii DEV eeni idiAnisiied nie iideies weie
iissed on “dead en eiiiveisideii, and did iidi ineivdeineenines ieidined enei aodevs di ndienese

ine ieveis achieved evei ine last\2 mnn1hSoi iiie new iiieniniv ieisi
seine 40 one willbe made iindiine newly launched PCWB256The ieineindei wiii be eiiiidsiequally divided between ine
CPC464 end iiie cvcsiza

Said Ainsiied eneiinien Aieiiseeei “The new ineeninesieiiew DHV ddiiev ei DVDGLIUHQ
eiedeeis wiiieii wiii seii iiivolume we don i make mautvInes iiisi id gei isve ieviews're ensdie iiieii successeinsiied is Embaiking eii aineiei eidiiieiidnei Cflffipfligfl
Involving Ex(eFIS\\/B ieievisidn
and magazine edvenisiiie

ms wiii be iiie iiisi iiine weiinve molly iiiisnnii nni

\}YOduC\s", sevs Aien seeei‘We eie miktflg seie we ddniend vewimideineiiv ineeiiines
egiei cniisiines

in all, Amsirad predicts iiwiiiseii ei least sooooo CQ|Y\pu(9Y5weiid wide next veei, wiin iisindie advanced insenines Wifl'Hiflg an evei IHEYEBSWYQ markfil
siieieHowever sales nl iiieCPC464flfBl\luZlV\L7 becutbilckenei cniisiiiies as iiie c0mDanYbellevesthe ineiieiinwnieiiineineenineiindsiiseiiwiiideeeineeven indie seasonalThe c0mDaV\V believes iiieiiei ine nine being ei least ineUK wiii be iis nisin ineiiiei ii
eiiiieniiv eeedvnis iei 45 neimm! in nii rvolltl wiiii- billfla
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AMSYRAD lhl\ iidini ii eiiinplule U \llH\ nn -is DUHCY evniine ninvninii oi Sollwtln: ini il\Yang: ul lV\itLf()>ii has now llgmerl in n>\\$\iiniii DAHY Cflrlipahmw luniiiiniee dieiininis iei ll\ i-inn
niiieis. Pmviouslv ii iiiiisied oniiiein Cflmiivg eniiei iiii» Wlflfl eiiis Scitwzm iiivn-inii, ninsenAnd inei ineeni |11IVlflfl a iee idiiiie flvivllfillgl‘Malcolm Milluv AmSUa(1'sineiiieiineiiess Vwwclaimslhnline winne inieinieieiidn hadiieeii placed en ine (;Q|Yi$)flHyS

l7fI2VlK‘ll|5 .~l<<lYll ini suilwiaw
we ninv |i.ive iieen siiiiiiiiv
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wniiiiiii I0 gel ine show (NY inn
Hhiti wiin Wiml we iiiiiiiipii
weiiid iie iiii» lmsl |)()S5Illl\!
l|tl\!5

Now wii nei diiiv Hilflllfl (4)
siiuiidii Out Own Ainsdii
DYUlHIl\ but inese iii OlilSVflEY>
as wi-ii iin iieniiii;,iiie iwn
SHLIAHDVIS esii ee 2X\Sl dllll
iiiiivide ine iiesi dessieie Map
p|n!iL7Yumnv11C|’virI2s'

BIG DIXONS DEAL
DlX()NS rnis won Fm E)(CluS\v9
druglwith Aiiisiiedidiieinesdie
i-iien siieei eiieiii ie seii iiie
PCWB256 LAD eniii ine end in
ine veei

The ieisii gienis siefl neve
alveatly mceivefl lfdlfllflfl on irie
iiieenine hcluve ii goes eii sale
iii iiie diedes 250 sieies

‘We weie sd inidiessed wiiii
me piediiei and ine insiiiei

t)U>ll\DV1H'\fl said Eddie Si\{V\fl§‘|i
nwdns mflflzgilig diieeiei,
'iii.ii we demanded EXCWSWIIV
in iiie nign siieei mltilllllé
seeiei

indennndeni deeieis
iniinigiidiii ine u>< will siiii iie
ahlu in iieiseuuiiesiidiii siiiniie
Eieeiienies, Ainsiieds wneiiv
ewned seiisidieiv wnievi S2l—
vieesiiieiseeinieiineindesiiv

(7/'/alter V555 ii



Pressure
reprieves
Micrntive .
sec 1 Telei/isi0|\'§ iviieidiive
senes has deen didiidni back ese iesiiii 0| eiessiiie iidniedniniiiei densSlilllrlg cm oeiddei ia inendw weekly seiies wiii eevei
seuieeisiendindiieineiediidnidITWSIC, inieins in senddis, ineindie Pidiediidn Adi and ine vsedi ddnieiiieis in llmlflg vacesvie iieiiie idi ine deisdneiednidiiiei nieiiiei is id heieeiiiiedineseiiddsiieni wiiiidiidniweidni iiiie, aid Blue andine mo DwarvesMieidiive wiii also ieiie drilrvdeplh iddii ei weiii eeind
ddne by iiie Earnegie—M9llDIT\univeisiiv W ine sieies dnnidieedieiineineiiesendidddis
iii LUl‘Y\YYHIiH\Iflll0VIS niid nniwiniini,i

iiiii [YIUQri'iVY\ s iiidiiiieeisHAVE1llSO\rl|&l!y\lY!!E(lOiVi!9Wl!Y'Sieiiiiiisis iiv iniiddiieind indieiieins nn nniiinnei ednnniieisaiii eii iiine wiii he eiven id ineQYOVVHYQ diisiiiess end ediniiniineendiis seeidisviesenieis wiii iie iesiev
Jtlilil lali Meweiinni nnviesand Fwd Hams Mieidtive wiiiQ0 diii iin sac 2 Z! vaodnienen riidev

PCW
mi/isiaeoisdiennindidievndn
iiie new PCWEZ56 dnid ine
Aineiideii iiiiiikei wneie ll
iedeniiv established e ieeiiidiii
wiin ine CPC6i2B

wdwevei ine EOVWDSHV wiii
ndi be ievine inn any di iis dwn
VHDHQV dn ine Siai9S—SidE
invesidn

instead ii wiii ieiv sdieiv dn
ine Aneiiden iinddnei id iimd

iiie ddeisiien
Ainsiied dedided id 3<10pl_

iiiis idw nidviie aiwideen id
Neiin Aiiieiieen seies eiiei
wiinessine iiie Aedin debacle

reiinie id deneiisie ine
iiidieiive ineiiiei ddsi ine VTi3V\L|—
ieeivieis di ine BBC Mieid
sdine rs iniiiidn and eiiiidsi
didiigni ine ddnieenv id iis
iinees eeiiiei iiiis veei

Finance package
for businessmen
EUSINESSMEN wnd dd ndineve a deieiied indvviedde dieeeddniing eiindidies EZHmanage ineiiiineneidi eiieiis aslung as iiiev have an Aiiisiied

iiiiesi dn iiii- $l‘l'it(! is uiiiisiiiiieiiiniidiiiii wiiii iis Milli) iii
cdsii Tfllilbtf siiies Tfilllllf iindixiiiiivsi-i iiiiigienisThe iiisi iWt) diiiii ininii iind
HMS HVIIKIIIHIS 3H(1IJe'tl:li\i;C siiediiiiiieiiiei wiiii niidii ineiiiiids\/AT niiiiiiis null ~\|ilYlYi||H\!:sdiii iiiivi» ind \|>l'f'{lHiliYable nniiivsis niieiiiiigs, in diwinen eie ieseived ini iieiii anddiiiidiiid sdeieiv iieediiiiis amtLlédil t;i|Y(|S and 1| iiiiiiiei 20 iiiieeiiid eiedii sales .ind []l|f'

eneses
Piylflemfli V€CEip\S eiedii

sales diiieneses end 3(l|i.lSl'
nieiiis den all be nendied

seies Tiedei, wiiidn eeii dniv
iid iised wiiii nii Epsnn PX B
iiiis ei iiiie slrlfillliig sales
llWUl1;lH§1 iiiiidiiid s-iiiieii l i25
ii eiin iidiii ddiiiiis Oi 300
(t|.\lQiWSY5 end :00 diddneis

Alidlvifll JSIIYIAIHHIY isdiiiv
iiviiiiiiiiid i0Y cesn iiedei ii
eiiiiiiids iidiii iiiiiiiiiii, id iiiiv
iieediiiii iii iii» ltllraclfitl idi iise
in ieediis di siiinnidiies

Tiie» cdsii Tidiiiii wiin Ana
lysel edsis rizs seniiieieiv,
inev eie [95 and M5 iesned
\ivelY

BIIMPEH FHAN05 FUR
PINBALL WIZARDS

PWBALL Wi1BY(lS dei a chance
id win ineii dwn ienie wheniiiev dev ine lzi!Si ii-ieese idiind Amstvad iidni VSSiiie Sflilvi/372 ndiise nessiened in edieenieni wiiiiFvench COVHDBHV eie |nl0rVY\il—
idee idi iis pinball edineiiieigame Meesddni BIAIYYDEYineiiided wiin iiie eeine is adiddiein wnieii enedies IASEIS id
design ineiidwn tabla inev C3"iiien he enieied in F555 eesiPinball Table Design CDMDEIPiidnriisi diiie is a dineeiimachine and a gold eesseiie
V1 Orlflhll 1585

Eumfllrling iiie winnind desigiirne no iiinneis up wiii iedeive esiiniiei eesseiie end vDiACl’iEY5wiinii £25
iieiiieeed iiii iiie Anisiied .iiine seine iinie dv PS5 is TheCO\/Efliinl, winen ine CD|"p4<Hydescnhes d\ a VY\ul!i—SCY!!Criéxilflvzqiiflfii The iwd genesCOS! [7 as end [555 iesdediiveiv

sdie sniisn iidni, id PPS:edvenieie vviinid |'idVB deenwdn iiv eiidiesdii ux, wnn wiiieisd ne responsible idi eineiiiiiine ieieeses eiiee is ca esdn disd

EXTRACTING
CHARGES

DE5iGNED in ieiieiiie deinddidi Cilltuliiilflfl Ndiidiisi iiesiinSEN/iC9 eneides iei deniisis is anew iiiddiein idi ine Anisiiiidcalled iiie cneide Master iienineniiiiii cnnidiiieisl\1lIQ§S2llE dideieni
deiiiiiieiee diieides in seedndsnnd allows niiiiessidneiesiiineies id iii.» niinied DUIsnddid ineie iie vinv changesin NHS eiinides iiie COYYHIZVYVsevs ii wiii nievide idweesiinidsiesPiide di ine svsieni wnidii
ineiiides iiie Anisiied cneideMesiei pffigfzm andaprinlev, isuse B5

arket

Train
with

flapes
sowvvnnz iieiisi» Meiieeii ha:iiiiiddiiedii iwe new games ieiinii enisiisd, edin scheduled idiYfilfiflfin iiiis nidnin

rne aside eeein. is ind iiiiiin .1 seiies di edinediei denie-based dn ine Yange dizdid idddiidvs, UK sales do wnien nev-topped [2 niiiiidn. _neveidiied in CDY\|LmCIH7V\
wiin iev insniiieeiiiieis idinv_inii KZUYTNC niidiisiieis Marvel ii
eeniies dn a dsiiie idienwieineev eeiween iwd wii-VH1?iECl|0VlS0lIhediflDSiuI—likuzdids Piiee is £7 95

TV deisdneiiiv end simflflman eedii cedes nes neined
Mdiienn deveidd a new gamednsed en nis eiieidns.ii invdives iiiineine cedii idine peak di envsieei iiiness idieeen di seveval flflmandingeveiiisOnce en eveni is Lmdefwfiyi
siieeess deiiends en iiinini; end
uiiei ieeeiidnssedu Capes siidngnienddsis [7 ss
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1
1

Tolkien
spoof
ms seddi edvenidie adied ei
ine nines is id ee ielaimched bvsiiveiseiiAvailable iei Anisiied iiseissndiiiv iiie newlwpackagedgame wiii de en expandedveisien di ine dnginei, iric0i—
eeieiine new ideeiidns andeieeiiid seenes

A eeiedv di me ieiiiieirsclassic iiiieev idid diine nines,ii vses mainly iiie siendeidVEID—V\0L|V\ idiiiieidin ii wiii also eeeeei iessednveniienei edniniends endeieveis wiii iieve id nieiie idiiiise of ineii wiis inieeineiidnand vDc8bulEYY. seis ine
seiiweie ndiise.edvenidieis wiii enediinieinienvdiiiieiiiiiessniieneiienees
dn ineii idiiinev iniddenieeeiidns seen as eeiiiweed endacr0$S obstacles iiiie iiie RiveiAriddlri

ind dnisiind vi-isidii is&X|l!H;ll1li in §I!ll ni ci 95 svivi-iiiii siiiiiiiiii- i|\ niiniiiii iinw In HM! iii k’liAl7l\’”|1/1/1|"i|'

There'll
EXCITEMENT ll diewineiiiidi-niidiiii (III Aindiinddvdmi eediii ind rim-dvdii
eiidw id ed iieid eiidiiidiveividi Aineiind llllll.Blclull do ill impur-idnde id IIIIII lvlrywhlll,ii ll edinq eiidddmd ev indiwd idndine deei ineeeiinde- cdinediin, evmi ni-Ainsiidd and Ainniniridwn nieediind, Animdd
uedi.All ind landing -di-iweiendii-ed nnd lfllmllltltlllrldo Aineiidd pQVlphIYl|I willed indie, nidwind ineiii-mi diddiieid nnd ddiiine
yen, ind IIIIII, wndi lddi—llflnll iidddi-d veii wdiiidlikl id III eiddiiedd iei
YOIII Ainiiind ddnidiiidi inind ftllllll.ind Aineii-d CBII\Pl|\IIsnew il edind ndid n fllliiidvdidi Eiiinieiiidn cdniidin rieiinnididnimi dn SIRIU-dnv end sdndev, oeieedi 5and s,dndwi||i.idnden edinddve iiein ioein id Bdin.

tddii ll "II IUIIII di ind

be bargains galore
at the Big Show!

nidnv thing: vdirii ed lbllid dd ni ind enewiii SEE _ -nd iiv din idi
yflflrllll _ iii. niiidie IIIIIIei Aindiidd ednieiii-i-,
ineiiidinq ind lllll!CPCEIZB Ind PCWHZSB.ii TALK id idnie do
IVi\IiI|'l iendine Anidiiddeiiediie, wnd'ii ed on iidndiiiidiieiiddi lhl nidwgiving vied ddeied dn hurd-dvdid end idiiwiiid dine-ieind.vi DISCOVER idi vdinieii
ind iniedi lxciting wlyl dilinking vdiii Ainsiind id inddiiieide wdiiid A including IIlllllilll |lflD|(—ll|7 id d gilmAineiidnn fllilhllfl.d as AMONG ind iiiei id
idd ind Illflflllll: colllcliondi new-idnen diddiieiiindi iiddii IVIFYWIIIII will
ed iiivine eddiii eeiwednnew end Chlillmls.e CASH IN en YHI ineeedi

blrfllifll dvei dneidd iei
Ainiiiiid ndi-dwdid and
idnwdie 7 ndvdi hllhll
iidvd \llQIl hlan diduninu
wiin ideii I wide inned ev
IIIOI\Iy—|lv|ng dneid.

Adiniuidn I0 ind nidw ll
c2 idi dddiu and £1.50 rdii
eniididn.

aiiii iIIClll¢Id in mid ind-
ii I vdiiendi, vniid rdi up id
idiiv weenie, nivinn n sou
dei n-dd iediiezidn.

Addiiidndi vdiieneiid den
ed deidindd ev landing B
didinedd dddiddedd
dnveidpd id;
Amsrrld cdinedidi sndw,
Etllflpa nddse,
so criendi ndddi
mm: GIG!/I,
sideliedn 5:0 5IVV

Thlll all nine ddeeidnv
idddddd ended iei sdiiddi
and ddiidde eidiies. Fdi
dllnlll dndnd 061 -no
vaea.

CDMFL/T//VG WITH YHL AMST/4/IDi

Rambo
goes
micro

CASHWG in en iiie {1ulYliCl\Y
sniiednding iiie iniivie niiRambo oeeen Suflvvdfc nes
eeddiied Exfiluiivt iienis (Oedeei ii as a eeine in ine UKiiie Amslrad veisien is diieedi iiiis neniiiRzmtm is desdiieed ev iiieiiini nieiieis as a vieinsin
veieien and mean killiiignieenine ' wnd plunges inie ine
sdiiin eesi Asian iimgles ie iieeAnieiieeii eiisdneis ei WEY
ineie nes eeen a ineve id een iiin iiiis COuV\UVwe die nei weiiieii eedviine pulilitily sdiiedndine ineieinen ei ine iiini in iiie UK
seid oeeen i1iIeClOrJui\WDDi1Swiii, w... H'5})UlY.\il)ll‘ iiiiiii-iiiiii.iiiiiii iiiii iiiiiiiQiliiillfi iii iiiis iiiiii .iii-iiivilihy illlliiI‘li\/P iiiiii iiiiii-iiiiiiinii inn .iiii niiiv ii\HliV'vV

vviiiii eniii-din. iiiiii iiiiin- isiiiiii iiid siiiiv lilw i1H1\1iIl|‘~ NH’(I(lVYY||iH\y wiiii iiiiiiiiniiiis 5-LUHIIiOl(.UlY\[Ji.|lll|gYr1|\lHl ~!‘!‘HilH(\>seeniis iiiiii inn slime lltl wiii-iideiniiii iiniiiiiiis OVOY iiiii iiiiiiiiwiii Ylidlfll ii SHDCH) eii..iiiiiseiiiiiiiiiii iiesiiiiiAisii iiii iiiii nidvii~ iiiiiiiJmiii- eniid iiiins id /liiialhitll|~l‘|~ iiii iidid iii DniYYi1fl<\iiewiv iiiiiiieiied A vi.~w id ii i<iiiiiie cdiniiiiiei GAHYUrne iiievei E5\i~l\ ind seeidi
eeeni iii iii. iighl iidninsi iiieH\§i1Hl' i\Ili1XZOHV7 vine is 5E!:kiHi_]i(1ii1HHOl\l'\0 wdiid s lY\ilTf()( inneinniie

The ensseiie veisieii (Ugh
iioes and iiise [I2 S!!!

Prices up
FHSING cuS\S D|lTiBléHfll.~1i"flliDOlHi-179 eiiined ev Adiliriiveeeines ini iis nevine iii ineienseine niiee ei iniee denies idi ineAiiiSlYi'|d iidin [7 se id as as

one is rdiiiiieii Managerwiin seies Oi evei izocoo iedate ine eiiieis eie sdiiwiiiesiei and siiineei
(Ii l/ilifii isiie i i



reader

IT'S mu m x‘

And the IIIII modal: ui cums of! mu
Eiuauuriuii /i/iu II: ziuiiiq oflcrnd lxnlusivglz to
iu-um qg Cnmgulinl wmi the Amm-in

Wc'|a mlking lhlm -mi-bi, ui mam II In
unblltlhll £24.55 - and um illcludnl Dlliking
Ind dfllpfllchillq (0 yflllr uuui by IOCDIGII!
dI|iVGIy.

Tho complain kit culuilil of nu light pun,
Anutlnfl iII\Il"lC! llld a gllphibl pncknga niui
will noun have you fllligfliflfl your own aculn
mmuipiuuu.

Th: interface, which plug! imu nu: 0IDlI\li0II
pan on the hank of the Amnrld, in compatlbh
with holll the cPc4s4 and CPC664 uiid mu
din: drive \lIIi\.

Tho light pun Dflll ha uud with youi uuyii
Blsiu DI II'lflChiIIG coda uiugiuuu quite ensily.
5GVIIl| axnmplu Drflglllnl in (ha mallull

SP6‘ I0! my !

-audit? only £2¢.9.£'
OI lII\flfliIIlIiVI ldd-on yo! dovclopud

vui tho Amnrad - a highly lnphinicltqd lium
pull mu: -||uw| yuu In uln nu iu-uriiiin
lllpilh gllphicl I0 mu lull.

uuiium-mu it! uol.
Th: powerful gruflhicl plcklga lupplild wmi

thc light pin will allow you to mm colourful
pictulcs which CIII ha Iuvnd tn up. OI uiw.
|r- antiruly IIIIHII dYi\III\ u-iiu; colourful icnnn,
I0 Ivcn mu yuuiigm child CIII uiu it.

Thu iupmi ID'(\NlIU lllowl yuu ID flllw iI\
(ha -on ol (inc douil that il um r\DI'Il1l||y
nollihh Wilh u light pm. By mlqnifying u
suction iii the ncrnun or ulinq u mmbiiiniuii of
light pun Ind IZIIYIDI klyl Iiflflll pixlls can bu
plotted.

in-in a choicu 0| 10 colours, vuui Inn lilnl
Of Iirbrulh. Rubhur binding il -|-u cltulud for
and nun CIII bi writmn riuiimiiui||y O!
vanicllly.

All in -||, it mun" it Ihc mun uuuntil:plkkngu IVQI umiuu at niu Prion.

Sand hr it NOW — use the
officill ordcr form on Page 85



IF you cut yciii iiiiiia iiaoll (D last
IIl0I1\|1i you'll iaiiioiiiboi that we
iioan wiui siiiiiqe. lii paI\iculur
you'll molll iiia: we |lIII\\ alioui
the aaaic iiiiiciiaiia cnn$. Ase
iiiia LEN.

$0 li I uyaiilycu ioilndlhe LEN oi a
oonoaienailoil oi CHR$ l ilooo you'll
unoelsiano Wha(|'l1'\ Ascliing you ioi

ll RE! PIMRM 1
2| ltllrih"
ll INILE lfllllnhylifil I'll Vlktllllvyl
)()i
ll FIIIII 'Enhr I imlr illllr nerd '|
so luiul Iflryl
Ll KID
TI PIIIIY llllfy’

Prl>§rE!vl /

Ailo li you ye unoeislaoo all moi, this
month's Program |— lasi tlrT\2's
Progfam x s snoulli cause you iio
ioais

Th; pioolelil was inili illls
pillgiflffl, iloslolloii lo allow olily loul
lelieiyuoios aeceoieii l234 es limui
ills challenge was io mugiiap ii so
l234 was H0! allowed I llooo you
weia aola io see lllei a llne suoll as

5! IF RiClII\lVVll(i! TREK E01! I0
oaillally solyea me oioolem Now me
pr0gf3VYl woili aooeoi envy: ooolll
nlilo yllliil numbers but uulll aooeol
inlngs suoll asq234 We ll oe able tu
deal wllli mls when we oome across
Mme oi iile SUll'lg—hal'li1\lV7g com—
mailiis ln a lulure aiuole

inls monili we ll be lfikllig a
iuiinei kink ai suing yallaoles ano
soelilo |\OW iiley oan oe eilailoen lnio
ilumoeisono ulcs Véfsfl vvs ll olso be
lfififfllflg why WE shoulo vuaili to do it
lil the ilisi place

Belclre we Siail, NDWEVEY lls
lmooliaili moi you Q1350 illo oll
ieieiloe oeiyueeil a numoel and a
string li you ooni Explalfl ino
dmérefll iosulis ooiaiiieo ilom.

PMIT 2¢Z

and

PRINT ‘Z01’
men You'd better IEJEEK1 some oi ille\/Qty ilisi amoles However by rlow

Now let's string
along a little
hit turther.i.

nlosi oi you Wlll see that the ilisi
PRlNT ialles me 2+2 as numbers
adds inem silo displays ille ailsyuei

The seoono PRlNT finds liie
lrlvefled commas eno displays,
uilonengeo, EVEN/lhlrlg inai iollows
uilial ll oomes acruss anomei set oi
lrivslléd commas.

To be formal, 2+2 ISUEEYSK1 as an
9XD(ES£ilOV\ or sum while 2+2" ls
iieaieli as a stvlng, me lnylelioo
commas l7!)lI\g| ille oollmliels As
you'll H'}il'll2H'\i)E‘Y, a siilng ls lllsi it
oolloolinll oi louels l)uril;\uiJ\lO|I
marks sliiilias emi numbers all
UIJAIUKI as ollo llimll Tllai may iioi DH

PETE BIBBY solves
a four letter word
problem in Part 9
of our series for

beginners

a iocmllaolly EXqlJlSl(E uesoiloilon but
l! WOVXS

We iollo io mink oi siilnos as
EOHSCIIOHS oi leiieis such as

lllII|I'P|(li'
wlieie lne suing uoilaole I'i£v!HE'$
riolos irle leueis illal make llu mv
omlsllall liame Hovueyei COlTlbl—
nailolls oi leiieis silo numoois suoil
as

nnll1'CSPl)'

ale allowed and even swings inal
oonslsl oonloleiely oi iiouies as

llilllI‘AM'
sllolius lis §\!lrlgS made up oi

1/ ‘;€>:a$zqu

oomolllailolls oi loiieis ollil llufflbefi
silo me Baslc iunollolls ulai ooal Wain
inem, illai WQVG oolloeiliioilno on
inls ilmo

The hrs! hmctloll well \00k it ll
STRS Tnls ls used in ohange a
llumoei lnio a sililla To oonyell me
ilumiiei 3 lnlo a slililg liailalile called
iioos We use

4vefl!=STR$iSl

vvlllill you lillil-i

Pllifi ind!

V0l1ll llllii illoi ll lluw l7UlH>\Ii\3 3NOHDP, lmwiww llliil llzs (I slilllll
yuilolilo The Alllsiiiul WUH i llkil ll ll
You iiy lo llo moills yullll ll

PRINT lrlfllll
ieslllis lll llie 'iyl>e mlsmoioli oiiui
mossaoe snauulng you yiill ye Inert In
usu o SIHHQ os o nllinlioi

sws lloi only wurks on llumliois
li uulll Wnik oli numeilo yoilaliles
lyunoolus lrlui llolo numoeisl mlil
EXDYGSSIOHS as Well Holloo

iliiinir-24
iluilim-sllislilumil

ollis 24 lllio ille Stllllg vitlfibié
illmlllz-"S Whlle

rul|1NI5iM(7Z/12!
Plmil mum

shows inoi the sumo yailaolo is-su/:5
nolns illo oilsiooiol ioi s

NOIICE that ln ille lasi oasis uie
€XDTHS5lOV7 lilslde the bratkets l5
WOrkEd oul iieioie STRS converts the
loi (D a Sltlrlg

USll'\g STRS on IISQEUVO numbers
nelos io niolliloni lne oiileienoe
between SUIHQS GNU rlurHeYlCS ll

COMPUTING W/YN we AMSYRAD ULHILAV H785 V5



should some as no surorise to iina
illai aiirering

AMI-1.73
lrIfll'!Tl!llhc)

resulrs in ine siring liariaole /reds
nololng ine siilng —l 23,

There‘s one point io bear in mind
when using STR$ ro rurn numoers
inio srrings P soaces Cnunt as
characters If you Find rile lengrh oi
ire-as wlrn

PIIIT LEIUNMI
ifs given as live. inis makes sense as
me siring consisis oi ine negalilre
sign and ine decimal aolni as well as
rne figures. All aouni as anaraoiers.

However. sei uo a srring Wl\hI
iii:-lz:
iriai-stliiialiii

and lnen find me lengin ol ireiis wiih;

FIIIIT LENHIIM)
ine iesuli ls 4, ano nor 3 as you

nllgni ekoeoi. iiiis is because, ior
reasons iiesr known io leaomeiioe.
wno wrore rile Basic. STR$ puis a
soaoe ln ironr oi any oosliiye numoar
ii iurns inio a stiingl Hence rile langrn
oi /rarl$ is 4. maoe up oi ona spaoo
iolloweo oy rniae ilgures. inis
lnvislbls BXUB Chilafllfii Can ‘Bad (0
oioolems ll you're iioi earalul wnen
using sins.

And ii you‘ve iolloweo all rnai, iry
ekelainang rna resulr oi;

FIIIIT LEIHIBII
ine more inougniiol, or oernaos

Cyhlcal, ieeoer may be wonoarlng
wnai the oolni oi all rrlls is Aiiar all.
you oan our ii nunioer inio a siring
wlrnoui using sins you can use an
INPUT. as Program ll snows.

Thisamazlnglytriviul iirogram asks
you ior a numoer ano a sireai name
and men oiinis nut rne aooress. ||‘s
hardlv eoio pmgrimmlng but ii does
make a ooinr or two, so leis rake a
oloser look ai ii

l.lne 20 asks ior ine neuse number
and sroies li ln rile siilng variable

ll Ail Prnyu ll
7| M‘ ‘Mm MII7 Hllfllfl
SO lltflli ‘firm nun? ', mull
ll |llrlflIllIlQrl9CiIi(!'l)#ltrll\!
5| IIIII ‘III lllflll ll 'lll"ll

Pmfirflm ll

riumiiers There we have an example
oi a numoar being rurneo inio a srrlng
eourresy oi INPUT.

ine neki line pins the sireei name
in stree!$ ano line 40 oonoarenaies
liolnsl rne rwo rogerner, iiuning ine
resulr in ai1i1res$ ine CHR$(32)
sanewienee oeiwaen inein is iusi
inere io seoarara ins numoer irom
rne name

Meiloe inai aooiess is lioloing iwo
pieces of iniormarion _ rne sneer and
rne nouse number P in lusr one
yerlaoie. wnai took two variables io
nolo is new oonialneo in one. illerell
oe more aooui iliis laier.

As you'll iino our ii you iry=
mill iiiimrm

wnile riurrroers rriay nolo a numoei.
you carl'i do sums with ii. In ineprogram above iilis may be all rlglii
our ior more ooniolioareo examples
we may neee io use rile neuse
numoei lfl our ealsularions.

Program lll is W5! such a one. lr
asks ior a sireei and nuinoei as
oeiore. our now ine FOR NEXT

ll lll Frqiu lll
H llllil‘ ‘thin nit‘! ‘illltlr
ll [Mil ‘Milli MI? '| I1!!!"
ll PM lillltllilt ll IUIIHSI ITEP
I l
5| Il01IllIlTl!(llQ)9UHlIINl\rlli
C
0| Pllllt ‘Inn mm: in ‘mm!
7| um lll]

PMFV-lm lll

iooo ensures mar rlia nakr 25
aooresses on rliai sloe oi ins mad are
olsolayeo

It's yery similar ro Piogiam II, our
nolioe rnar now ine nouse numbei ls
nelo in ine numeric vurlable numoai
This ls because we'll lie using nurriiiei
ro oerarmina rne values rnai loop
sonrrol Vitlible lakes.

iry enanglng all ine numbers re
numiieis ano aaa wliai napoens. ina
program erasnes because yoo ye irieo
lo ea saloulaiions on a String, Never
mind inai ine snlng may ooniain a
numoar. you aan'l use ii as a numiiar.
only as a String

Line so has us using 5TR$ ioi ilie
ilrsi iime in a program. nere ii rakes
rne yalue oi Iiwfl ilnereasing by 2
each iime rouno ine loop) and iurns ii
inio a sil-ing oounasy oi sins. inis is

says

rye

Pififlrl

aonraln

' inuul

is Grlulwr was CDMPUY/N6 wrm vi: AMSTRAD
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emoloyees using a rernar sirange
iormuia. ine pay is £1,000 ior each
year oi age No dnub! in inis eonoern
iney exuect rne work io kill you aii
yOLmg|

you should nave no oliilouliy
fcillnwing now ii works. ine main
body of rne program ls a Pon ..
NEXT loop wnien cvcles inree times
Each iime round rne loop an
employees name is erliereo and
sioreo ln !iam2$. siinliariy rne
employee's age is nelo in age. Line so
oalouiaies ine pay oy nluliiplylng age
oy moo ane purring rne resuli ln
wage. Line so prlnis oui rne oeiaiis.

can you arrange inenl a lliile more
nearly. mayoe in ooiumns wiin
hesdings7

As you'll nave sean ii you've run ll
—aild liyou nayen'iyou siiouio iiavs_
ine program works iaui. navlrig salo

ll lill Frqru v
1| Fill lbljll Yfl I
ll Milt ‘lent ‘yum!
I IIPIIY ‘hi? ',|||
I uqrlmllll
ll l'ltIF“‘flIllfllII|(l|lHlTl|lll")
I Pill’! "<07"
VI IEIY liq
Progrrrrr v

inai. ii's all you oan say aooui ll. noes
ii really neeo inrae separaie varianies
ro kaag iraok oi iiungsi

Lliie so islusl pilnilng ouia simple
massage our lr nas io aaaron iorinree
val-iaoles io iino ine oaia ii wailis.
Program v ooes iiie same ion. our
ooes ii in a oiiiaieni way.

inis program only uses one
veriaoie, resoras. ro keep iraok oi all
rne lniormaiion aooui an employee.
Eaon ilme round the Pon NEXT
loop lines 40 ano so use INPUT lo
siore the employee daia ln rierries
ano age. The nekr line oaioulaies rne
pay as beiciie, recoroing ii ln wags.
Line 70 is rne one inai makes ine
oiiierenoe

i-iere STR$ is used ro mm ine
numerie vailaoles age and wage inio
sirirlg variaoles. inesa are lmmedi—
areiy ooneaienaieo wirii names and
ine wnole loi ls sioreo in reooros. so
iiiree pisses oi iniomlailon are now
nelo in one varlaoie inaieao oi inree
variaaias as oeiere

ii's a ior more eiiioienr way oi
sioring oaia. alinougn you migni nave
a oir oi trouble aooing rania neaoings
io neareniiieoispiay.Ano eiiiolenies
ii is. oeware oi one ining.

wnen line EIO oisplays records rne
employees name. age ano wage are
nearly separaieo by gaps. inis is
because rne sins iuneiion oi line 70
naslniroouaeoaapaae oeioreeaonoi
iiia iigures in inis ease it‘: werkeo
oui. oui ii you use inls mainoo oi
noioing iiaia in one srring. oewara

ii you eonoaienaioo iwo normal
airings rnay ii lusi be "glueo"
iogeiner ano inereli oa no soace lo
snow wnera mo "loin" is.

ii you oon'i see what I mean,
enailga line 10 ro

7ll rnnrilt-iiumltlltml
~'|iiy|trlnq 'o|iilHii|||l O'I|1ll!\||fl'

Now wnen you run Program v
you'll see inar rne iniormarion 15
maseoo up It's oiiilouii io see rne
silos oirna age and rne wageilgures.
ine iioios oi some oi lilo reoeros. as
iney are known, are ioinao.

so oear in mino inai a iew spaoas
added ouring a eoncarenailon mlgni
make rnings more inieiiiglole We'll
oe iieaiing wirn riiase fields wnerl we
cums io using rne isi-is. RIGHTS
ano M|D$ iunoiions

wniie Program v is arguaoly more
aiiieleiu inan Program iv. ir doesn't
nave iis iiakioliiiy. vvlin Program iv ii
would iia easy io prini out ine
employee data lrl rne oroai age,
name. wage ii we wanieo ii inai way.
We'd lust enange rne oroei oi the
varlaoles in iina so, leaving ihe main
siruoiure oi rne program lniaer.

With Program v, however. we'd

I The trade off between flexibility
‘and efficiency becomes a headache)il l

ii ;
o

nave to enange line 70. alierlng ine
way ine oaia is sioreo in I!£0!!.1$.ThiS
problem sen oe easeo using some oi
rne srrlng-iianollng techniques we
naven'i coiiareo yei. our even so rne
eiianges aren'r riiai slmoie.

so wniie ine program may he
eiiieleni. ii's noi so flexible. you'll iino
as your programming ekpenenoe
grows iiiai inis rraoe ofl between
iiakioiiiiy ano eiiieieney becomes a
regular neaoaene. It's up io eaon
programmer ro oiioose, though as
eompuiers gei iasier and memories
larger ano cheaper I susoeei ileklplllry
wlll oeeome oriieo over eiileleney.

Pei ine time iiaing. iiowever, lusi
noiiee now STHS nas oeeil useo lo
iurn nunloers iriw srrlngs and siore
iiiom in arloiiler airing.

iniormaiion irom several variables
I5 oompaaieo inio one airing variaoie
Lamr on we'll iaarn now lo searon
inase data siiings ior rnair lrlfuimI—
lilm

Por rne rnomeni sea ii you can
neaien uoina oispiuy oiProgram v. is
inere any way oi gerrlilg no oi rne
annoying ouesilons rnai oome bel-
wean rne iilaplay oi ine contents oi
reaaroav one soluiion lies wirn ina
ooniiol characters we iieali wiin lasi
rima ine iollowlng aooiiiorls io
Program v will make inings nearer.
can you ekpiain now iney worki

H IIIIMI"
7| Illillliililiiflfllltll)tltiflltllii
iilnflltlltqciilillliilgnl
ll ELI
lll IIIIT rltllflll

Now nave a look ar Program vi, a
yei more eiiieieni version oi Pro-
grams IV and v. ii ls siiorier and uses
iewer variaoles riian rne oinei iwo.
yer ooes ine same lob. As you oan
see. rnere s no yarlaole rlame,!2:v!dS
oelng useo lnsreao. similarly, rainer
iiian nave a separare line and vailaoie
ior saleularing ano storing rne wage,

r COMPL/Y/NE WVTN ms AMsinAn oélnblr 1555
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sTR$ is used wirn the ekpression

2| Fm lap-1 ill 3
3| IIPUI 'lu|'! ',r|:iim
ll nnli "Agni " 1|;
5| rmrll-rmii-uollnilmmllllleqe
Illfli
ll PIIIII mum
1| IE" liiiig
Prfll7m/vi vi

vuniie inis may be a mere erlieiem
proglarvi, i iioni like ii ell mar rnuen.
N0! oniv nas ir iesi iis llekibiinv, iis
eiso a lo: riaroer ro uneersieno
Dluppirig me variables r|sme$ ario
wege ieries ro niiie vvnere iiiings are
happening.

When I come back to leek zl me
orogrem in e morinis lime new iong
wlll ii iake me re lino wneie rne
wages are ealouieieel And il i siari
messing erovno wiin rne orbgrem.
wiii I reeiise inar rne reeorus bl line
ac containsawmpieleiydiflelsnlsel
oi inlormariori liem rne reroru: bl
iine 502

irnink olinerniee I prelel Pmglam
v ii ooes rne ibb, as lar as im
eoneemeo, ii does ii ai en acceplahlu
level bl e"ICiancyi llekibiiiiv and
eernoienensibiiiiv Aiso.iis melnoool
sioring numbers in srnngs brings us
bnio rne riekr wpic

so ler we've been busy ooriverring
numbers inro snings using STRS.
using ii we‘va seen rnai we can
eombine e ior bl nurnerie ane siring
variebiee inio one lung string veriable
eaakeu wiin iniormeiion

sur vvliai il, bnoe we've oonveriee
our numbers imoslrillqs, we wenirne
numbers back egeini ls inure a way
ler eonverliiig sirings. or bans ol
rnem, beek iniu nulvlbers7 irs a good
guesiieri.

or oourse. rne ASC lunerion we
eovereo iesi iime could be said ie
eonveri e srring re a number. bur
mars nor wnar we wanl. wniie,

FIXIIT A:tl'k'i
mev give es. so does:

i ‘ls there a way of

FIIIIT l9E('ll')
and

Pill" llE('lI§')

similarly,
PHI! fi$Cl'1'|

gives rne same resuli as:
VIII! HBl'l1')

vvnion is hardly going re be muoii use
ekrraenng numbers (mm wnere
we've stored ihern in sirings. wner
we wani is rne aiaily riomoa VAL
|uiiCl10n.Thi5luIri5lhfl numeric gen
ol a siring buak inio a number egein
so.

PIIIY VlLl'l1')
gives i2 eno. ro show inei we really
nave rranslermeu ii iriro e number
andlhat you aan slomeiliswirn ii, lfyi

PHI! ‘ML('12'lll1
wnien gives I44.

For VAL io werk on a siring inai
siririg nee ie begin with a gins or
minus sign ur a number. ll ir begins
warn envining else, you ger a 0 for
your iroubie Sn:

PIIIT VIL (‘-55.57’)

gives _se.a1 wnile
rgn-'0'
rge-vniirgen
VIII! nu

gives 7. ineiiienieiiv. lhls|aS(!XBfY\|l|€
shows iliei VAL can work on a slring
verieble

Beware, hciwevel, bl sirings ihai
COV1!iln ekpressions. as VAL only
wclrks on rne lirsr number. Hence:

ll|l|I'H4|5'
PIIII Weillllfl

irwvvvir ins 50- converting strings back
ll nii i>r.,n. ii into numbers?)

only gives zs es rne answer. Arid
remember lhal ir must start with e
number er plus or minus sign. TVVI

l\M|ulI'llN'
rltl|rllO|l‘ML lllulllfll
PIIIT VIQIAPMI

and v0u'li gel 0 returned. simiierlv-
PHI! VM ('l0NEl')

gives 0 as il starts with a leiier. Nbiiee
rne difference beiween;

PHI! VM('lETH|'l

and:

PIIIT VIL l'!WETE')
Tne lirsi rerums o es rne ening

siaris wiin e ieiier, wnile rne seeono
reiurns fM.VAL(ukesaH\hsnumbels
ii can and inen ignores rne resr.

Tne VAL lunerion allnws enoiner
oeriiel eoluiinri ro the oroblem posed
bv Plugram I using ii, e line like;

55 IF VlLllIllvy|)()0 TNEI HITD 40
selves rne erebiem as erlieieniiv as
using Asc

And rnars all were going io eover
inis iime. we ve seen new lo use
sins io convert numbers inio airings
and VAL re ee rne reverse. We've also
came uerees an ekrremeiv compact
way ol sioring iiilbrrnsrion, one which
we'll be dealing with e ior more.

see il you ean use wnai we ve
eeverei-i iri rne pas! oounie ol monins
H1 CIGZYE YOU! Own program [U $1018
eno display inlormuuun And, ii
you'vu gei env rime len alier mat, ean
you rnuglrap rne abuve programs ene
maybe make Pregrem VI even more
eflicienl (and less eomnreneiisibieii

rnar snouio keep you busy uniii
neki lime. when we‘\I ieeve srnrigs lei
a wniie and new all ebbur DATA,

is g,i,,,,, iggg EDMPUT/NG wrrn IHEAMSTRAL7

r,
?
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It's
all
as
easy
itspl

Aleatoire demonstrates how the Amstrad
makes out performing the calculation
that took Eniac more than 70 hours

HIGH oi thn lellovving isfin. ...i... to ea? inv. .
convnrllition. Play a good

gerne el eliess. or ualculalo pi tn
zoo nlueeer

From a eempurer poinr oi view.
naving a chat is vveil rngn impossible,
ano to play sriess well requires very
large-thousandsofiines—ur0glains.
BUT oeisulariiig oi is s oieee er cake

Type in Lisling I in Mode 2 ano
wirnoui rne REMs. To lest ii, iype
nun ano, in reply is rne prompt A7,
enter zo e vvriien means salsuiare oi
io 20 piases using sik signineanl
eigiis per ward ol the array p.

Tne program will reperl rne
dlminlshlng limes lor iz I8 arid 24
place$ of accuracy arid, slier 5.51
seeerios, you should gel rne ensvver

3. I 41 5926535B973Z38dB263fl
‘ins HEX! lesr is lo eriler 770 » rnei

is 770 places eno again sik pieces oer
woro Tnis will lake s lat longer bul

norioe now rne pregrem really speeds
upasitapploachesthelirilsh—cIever
i5n'l ii?

rne check ol rnis test is iriai rne
oigiis 761 lo 766 are "assess - e
remarkably urirsrieem seuuenae so
early.

llrrierwerks,inenyou navegoirne
program rignr ano can now enter rne
biguuesrienszuoosib seeiusrriow
your Amstrad, using Leaomorive
Basic, somparee wirn the giarii Eniaci
rne iirsi eompuier tn perform rnis
ealeuiaiion bask iri i949 e it took 7D
riburs.

Tu ekpisin how the oregrerri works
in oersii is beyeno rne ssooe el inis
arrisle. However the program ooes
use rne same lormula as rne sriiae
nanieiy Msonins see iesi merini e
wnere

Pl/4-lllllfllnlll1/5]-Mlllillll
/1!!)

wnisli ekgenos s using sregorys

ll lill ll
2| llilllelciieliilliiq lltll lhl Aullll
an llifllll |~l|llEFlEll. =,e,e,r
ll lllll inzullii-mrl-lluii-lsniin
Tll lll
5| :~llREl\ ii-iily
lil rill i-mkls lfl IN
7| rriiiilrr
n plllllllllvlyl
ll clull-ullliy)
lll lien i
ill mulll
l1l llllllill ii-rly
ISI rill i-iii lll ii IIEP-l
lll p(llI|llllly¢c
in zIll|l(|liI/|l
in n(llI9(l)-:I|
l7l llm i
lsl lizluml
in r-lilizll ii-yer
zu rllll i-iis lll inrklp slzl>~i
2|l p(ilIpli¢y)vgll¢x)¢z

ul lF aim-r
ELEE :Il

zu llEX‘l i
zu lslllllll
zu r-uilzll ii-y-r
in rllli l-in in iinlllp ITEP-l
m iiiii-slim-alilil-e
lll IF pll)(I Tllil ||lllI|l(l)6ll:ll
ELM :II

lllsll p(l)I|lil~ll(Il

Zll IIEIT i
lll Rilllllll
lll llPUT'l'|lXIIhlEll ltlrt Bl BN1]!
u
HI lIlil'l(|/llll
lll lIll"d
lll rlllltllflllllf
HI Blltllillllll-itlvldll|l(1)'lXIEll
lIl.i

hl lllllyllllkllmll Slllill llll/lll
STI lllllyfllllllillil-ll HIIREI p'l-B'l
/13!
lal usur-lillig--lni-xirkiii-i

su will my lll plH|))I
lll IF slmiiiyl-4 Tllill llllpllllpvl
imlll lH||ll| lllllz-riiiilirrilm
lll i-liy-zsimul slim l-l/2:
lll IF iiiml-| lllsll luilell I gm
-I
an i-riy-zalililllun llillllliul Slllill
r-imlllzlll

NI ii-liy-in-liensul milisll 1-1-r
all r-iiilllm Slllill l-llii
lll ii-lir-lie-lineal ii-pl: Illl ii-l
lll lF nqnIl lllzll anslll in sis: ll
lllul in
llll eini--rigiiiri-rirzrllsll lriil tun
lll IF silrlm lllill llag-lilsll In
rly liirir
Sll ilsllll
ill ii-ply-lrllasul lzlillsll ||N
an Plllll plll|'.'|
ill Flll l-l Tll r
ill llllillllllllla-llllll-iiilili
ml iisll i
an Plllll (lll!-rullllnlllll

CUMFL/TING wirn rne AMSTRAU oiiiruur lens in
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series — inw’

Hlllllll/5-H l!lI"!)0lI(ll
5"5)'1/ l7I5'7Il.vr lIllll>fl“l|)
.. .~ll!2!9~lI l!I719‘Sl0lIl5
Qll‘7‘5l-ll(7ll!!‘1H...1I(ll
QHVII . . .

ano il is rlie summation olrnese two
series in rne WHILE . WEND loop
that is the nean of the muiiiiengin
cislculaliori.

The program is esseniially a
oonversion irom a nigri-level Ian»
guage inio basis anu is eonseoueniiv
rarner eruee For ekample rliere is no
way ol passing any variable e let
eione an array e as a parameter to a
GOSUE call, so I nave useo rnres
glebel peiniers, z, r. s, inio rne global
array 17 re represerll the successive
ierms elrrie 1/5 ano 1/Z39 series ane
nieir accumulating sum.

To make rne program more
interesting e and pbrrable e you ban
define new many significant oigils of
ilie resuli san be reprssenreo in each
eiemenieline array.inis number0-
assigneo in line 310 —csri be l.2, 3.
4. 5. or 6 wnere rne higher D rlie
faster ilie program runs. Two
inreresring euesriens now arise

wbien. indirectly, test ine mac|'l1ne'$
arithmetic.

irie first ls, wny oeesn'r D=7
work? And the seeeno eeneerns line
410 wriian is, elleeiiveiv. dividing a
multllenglh number by 239 anil rrienagain by 139 wnv riot iusr oiviee by
57121 nnce7

An even harder erobiem e slrieriy
lor wnirrkies e is io le—pmgram rne
eelbuiaiien ol pl in meenine code re
ger a genuine oomparison between
rne Amsrree ens Eniac.

My estimate is rnar rne ZED beiilu
do 2,000 places in abeui live minures
and is. rnerelere, eemperable in
eower ro mainrrame eompurers brine
early lesos.

Finally it is a seiiiiary lnuugnr rnsr
rne mein task of rne Eriiac, beiween
1945 ano 1e49, was numeriaei
ealsularieris to nelp oesign mule—
elficielil arornie bombs.

20 Ulzlah

91-\“‘a¢‘“

“G e 'o<‘» \a\ a as e~ .-s;.e»:.e~*§‘;ime e go\a “gs "\‘\Q \,$“‘\6>‘ i\'b \\".s-We .i _g
u KP o\‘ $9 1'5 <\“ e\\“ i“::i»»*“s»seii‘.ei*:s»~“° wvrilw’ ~r"“»:“$:\B | \ \ W; \ir~"ee¢"'e» \ --°t\“°wB\\ vi?“ _i~\‘ aw‘ W We .- -l it 1

:\°f.:epi“§eeP::o\::§\:éfsl’ ,,y.y,rW"”M ‘fiigfififfig
\\§ Q Q _ \‘. i

T’“?»“° °“Z\°°“e~rl°"\l~“-ea» s\°‘ YI1e\‘°“‘”' {Wo\ ie \ 0° \\\;\° vlifie \"\<»*°e°° a»*‘_.s‘*"‘ a, . .’ae»‘§e;;§eva§;se§‘§.e§;a. - e;,%'.;"“ I.
-W“ ,\\\“i,\ei“‘ sit“ ea‘ , \“:Iie=;‘,§e\”’is~ M; \,.\~*”a-*1.’is°“§ei1'aar*“§’s-i““o\5°%°e‘»°<;\a\: J /y o B‘l:\“‘¢\°‘ 1/\(a)‘4_‘W \¢:‘5\.\v‘\;:Qtd::§‘l_‘d6‘!‘st a\\‘ ec\°l,~i if en lv /47%;» e ‘nm d¢i¢>§.i>\°a>“ug\e_“B9 one vse/,o° a \° c°“‘\ §_ti*‘°,,e<\ K‘semi r_, 4 .,ir+-*’s»*%r"“fr »“.i»\,.i1ie isle“;

re“ \\\ r‘ » “~ II II.i~¢:"~’I~i'\ eerie, ... we as"

‘IIIIIIIII

IIIIIIIII /.5::...::::::-/..:::::::::::
"‘\\>°~ " " I as‘ “W 1 ‘Ker ‘M ° ow‘: \‘flew!’ oi“! w_§;~_y.a-ii . . ,.pi:§uut€:(,:\;.3‘¢¢1“' I;
ISHILLSFREET. HUNSTANTON, NORFOLK P1336 BBS. 'T'EL'(O4853)20'16' '

. ZI i \1° rl’ w‘ a>\ COMPUTER
" i\i“§°‘I";f\o\' ie=§,.»\"e"’° .aiif:$e3“,““_HAnnwAnz“\,e°‘a¢":\\g.l M niflsefi‘ wi§t;~;*2s~\;" -aisorrwur. .
\ IIIIi‘@=*”<%“$‘° I--go e- Q» gm ct“ 1%“ \ \\v“,Mfl

§\\‘\e¢§,§°i-?\§:ye\\e:\i¢,a\\‘:;.Mi£, s;~§,§3"i§3_‘f,i§-f;’<§v\§s.»

o e?

eiaaa. use vnr is all pncen I I

Ir lass COMPUTING WITH W5 AMSTRAD

l

.., .
Fe

i‘



‘ l more
o\‘%unbeatable deals
from Data S'@©lF*‘

Systems!
‘ .

l Justalewalrhemanyfearures:—
i
g $4! Easilyswitchable belween Epson &lBM

graphic/primmodels.
egg’ V‘/lllDl’i|'l(il|AdS(il|C0deSl10lTlC0|'TlpUl9filYlal

I 7 ' h ' || Iwe /Ncnsnlaw New srAR se-lo §32i?2s’i§.2iraa§i§’63ie‘?l$é€£Zn‘iiBifiinéfi?
NEAR LETTER QUALITY PRINTER.

_ y g egg Compaliblewithallwoldplooessing
*6 . ~ ., t K, V an“ programs.

'iR__ys“i“i¥W>u;""; 4 y gr’ 5OCPSNLQmode availablelromswitchon.
"’"‘-"“ "“" .i IL' 5;(12ocPsoralirnoi1e.

..,.i. s. ii." “sin-‘~"‘-, .flfl£ '
J.’ff2K plinlbul1lsr—expandableto10K

AMAZING AMSTHAD WORD PROCESSING OFFER
ONLY FROM DatastarSystems
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e'v: coma o long way in
our enpiomion cl en-
enennol Dlrllnctlr of an-

souun eommane. we've IBM!
how mun er 1. 2 Ind 4 cln he
uud to nmdum new en shun-
neia A. a lml c nlplctlvlly.

Also we've learnt new they can be
combined SL7 rhal:

suunu 1.1l|.1ll.1
produces the same note an an nnee
enennele

we ve found that adding e. 16 cur
:2 causes rhe eeunee to rendezvous
with notes an channels A, B and c.
we means that when we nv lo
Produce e note on cl1anne|A with:

SWIID Hvlllalllaé

we won‘! hear anything until we give
it a rendezvous note on enennei c
using.

iillliili l1v2Il.Zll.5
You'ii remember that Dom noles

have to be lagged with (he
renoezvoue parameter. Using a l'\OlB
such as:

illlllll I. Zll.Zll.l

wouldnl nave neeo me note en the
charmsi A queue. Try ix ene see.

Talking oi me enunnei ouauee,
eaen 0| wn-en can new iflur notes in
ueeinen to rhe one mare D|aYir\g.
leads us w rne hold Daramelar

av adding an (0 the enennei
Dirarnalaroia scum: eemmeno weare nbleto eneuveinarwnenrnenneie
reaches (he head onne queue n waits
unni ire released.

in practice this means nnei wnen
we emu! Somfilhiflg irket

SQUID lallldllaix
SIIUIII Blalllvillai

we eniv hear me first n0\e rne
second now stays if! the channel A
queue umil ire conjured up with‘

IELEQSE i
Finaiiy weve seen new we canjoin

ail these values imu ene combined
DIIBITWKEV 50 that

iuulw m.z||,1|l.1
produces e flute on channei A that iS
rim oniy neie but also waiting for e
rendezvous nme on onannei a To
brlng the nnno (hing uul oihiding we

A significant bit
ofsound
programming...
NIGEL PETERS explains the numbers
behind the notes in-Part VIII of his
series on Amstrad sounds

have to free n wlrh a:

RELEISE l
and men Wi'\iS(|E it up with a nuke on
enannel a such as:

SQUID 1l.llll.illv5

| hope men you've been massing
around with me enannel parameters
or the scum) command Thurs’: ne
belle! way io ieain. wnn rne
Amaneo s sound chip.prec1iz;oiu|m
better man lheory Na doubt you've
mananeo to get VOW enenneie if! e
twist more men once The emeii Emu
rev. SB! up with:

KEY lSYv'5i|Ul|l! ll5vlvIvl'§Ii|Rlll$)

has probabiy taken e Iolafhsmmevas
vou niea ru eeeaeenom e eeeoenonv
OI 8 will oi siientfl.

noweven while ymfvu been using
n, neve you noneeu mat !hera‘s
eemannng enenge about me enennei
Parameter enne sourvu command?|r‘s was. a lm higher man anv we ve
used DIEWOUSIY

As vou mighthavs guessed,i1'syu!
anorher number that can he added Io
me channel Dirameler. This lime ire
one {Ml oeueee the relavam enennei
ur enenneia to be flushed or cieared oi
notes.

Trv a sound euen as
SDUIII l.lll.lllla7

Monomnous isn't an Suppose now
\ha\‘/ou wamedw haveanolhernole
plivmg on ¢hanr\eiA In the middie mi
a urogram veu cuu|dn‘t just nn the
small EMS! key How would vou doifl

Uilng.
suuim 1.2lI.1Il.7

has ne effect, iljusl gets stuck en (he
channei A oueue and the first note
carries on unni i\'s vinieneo.

wnv not use me flush parameter.
i287 we wen: I0 cisav enennel A.
which nae parameter i, ae the
channei Paramelur we neao is 129
mus» This meene men

illlllii ilivlllalllai
wiii do the ich. stepping the iirs! more
dead in its tracks. Now inenee e mole
of pitch zoo. iuudness 7 playing ior
one second.

In otharwurdslheilush parameter
givei mar Hale onemv over any other
note that's ulaving or wailing in the
queue. A channei parameter oi vzs
ciearsalithe0lhern0Ies:mchsnr\e|A
our oi rne way while 130 i2+12Bi
and 132 (4+12Bi oo me same re,
enennene a ene c This is the eaee
even iv the noles en the queue are
new or rendezvuusnd.

Emering
snunn sa.1ll.i|l.1

holds e note on the enannen 2 queue
However:

suulw 1$|,m.2||.7
gels no oi the firs! nole e eno anv
mhers mm might be on ms enennei s
queue—aHd biaveonewnnnnenaoo,
ioudness 1 for two seconds.

Simiiarlv:
sauna 11.lll,1l|.1

is waning for a rendezvous with a
1 2 Ozlober vssi cewunne w/W M5 memo



2* Sound

note on onennei A Any erner noreson
onannei c wiil iusr neve ro rake their
nieces benirio it in rne queue uniii its
oare rurne up. Thai is, or eouree,
uniess it is rne queue—]umpir\g:

suulu miillliilu
which geis no of eii rne erner iioies
and oiovs ior three seeonos.

As wiin our other beremeiera we
ban mix and meron rnem. A vaiue oi
131 - i+2+12Ei e eiearing rne
onanne1A and B queues, while 1:13 -
1 +4+|Z8 -ooes the yob (or A ano c.
As you mignr guess:

snuiui 11s,1.|.|
sweeoe rne nores irom on rne
enanneis, Playirig, neia. rendez—
veuseo or rnereiy weiring, mey eii go
1-iowever sinee rnis iasr nore nes e
oiien, volume ano ouraiion oi zero, noorner nore is played. in effect:

iillllli l35r|ilil

geis rio oi aii brevious SOUND
oommenos. As you've ieuno wnen
vou've had recourse 10 rne smaiiEnier key, inie oen be e bieeeeo reiiei

Ana rne iiusn baramarer, v0u‘ii be
giao ro know, is rne iinal one we‘il
meei in our rreermeni or ine onennei
Durameler.Tabie i sums inem rm

ml chuiiill I
um :n|n11|l I
um :ii|1i11|| I
rundnvnua nth A
rriilnml with I
rlnlnvnlil Illli E
Ml! until IELEASII
illllli Rh! Ihlnnli

Ynblul onanneioarrrnrrrrvalue: nni1 ucriwu
Notice mar in rne reoie rnere are

some veiues iabeiieo "bir set",
ranging irom 0 ro 1. The reason rner
rnese are snown is iner the enannei
oaremerer of rne SOUND eommanois wnai is known es "bii signiiieanr"

This means rnar wnen rne number,
wnien is usueiiy in decimal, is
iransiereo inio binary, rne os and is
oiine biiiany numbersre useo esiiegs
ro switch oinerenr aspects or rne
channel oaramerer on and en.

ir you can'\ remember roo moon
ebeur bineny, i rerer you ro Mike

Bibhys Bits ano syree in rne firs!
issue oi Computing with theAmst!ad,
1-ioweyer, you dun‘! nave ro know too
muen about i1 to unoersrano rne
roiiowing.

To snow wnai i meen. iers iirsi
rake rne simoie ease wnere rne
enannei oeramerer oi a scum:
oommano is 1. Nnw rne binery
eguiveienr oi 1 is, noi surorisingiy. 1
or rainer 00000001 wnen we oeo ii
ro eight iigui-es. ii you don‘! beiieve
me, maybe you'ii beiieve your micro
when.

Prim ii|ic11,ii1
oroouees=

lmmi
Now eeen of rnese eignr figures

makes up one bii oiwnars known as
a binary byie. The bir iunnesr ro the
rigni e in rnis oese e 1 e is known as
bi10,(he one to iisienenere e 0-as
bii 1, rne nexl es bir 2 eno so on umil
the iinai bir, bir 1. Figure i snows ihe
bir numbers in a brie.

illflllflfllll
IIIMEIIIIIIIIIIIIIIIII
rigvrel eirnoarriena orbinrry 1

Lers rake rne binary byie ior 2
which, as we'||iind1rom;

Pllli Illlliiyl)
ie;

llllllll
Hera bi! 0 is O, wniie bi! 1 is e i,

rne remaining biie 12 re 7) aii being
zew. Figure ii snows this.

gllllllflfllll
hlllllllllllllllll
rigvreii flilflflritiaznxn/birilfvi

iooni know aboui you, our i lino
iaiking aooui bit 0 as 0 ano bir 1 eai
a bii ooniusingl 1 preier K0 say rnar a
bi!is"set"iiit'sa1ar1d"clnur"iii!‘sa
0. so. iri\l'1islaste><amp|a,or1ly bir 1 is
sei-1 e an rne orners are eiear e 0.

Going on ro our iasr onennei
oeremeier, 4, s quick-

Plili |ii1m.|i
gives:

llllllll
E112 is ser, rne resr ere eiear.

New oomoare inese wiin rne "bir
set" coiumn in Tabie 1. vi/irn a channel

oeremeier oi 1,we'v0 seen thu1bit0
is ser. Looking erineiabie it says rhar
rne no1e uses enennei A. so irineibii
is sei channel A is used.

simiieriv, ii bit 1 is set, B is useo
eno i1bi1 2 is ser, c is rne seieoieo
enannei. As you oan see ii rne bir is
set, inen the resuir r\eXt ro it occurs
This is what is mean! by saying rnar
the enennei baramerer is bii signiir
eenr. Dinereni aeiiens ooeur aoeoro-
ing ro wnion on oi rne binary byre is
ser. _

Now suvbose we nave o note
oiaying on eii onanneis wirn a
oaremeier of 7. in binary this is
00000111. Try:

Piillli llI5l7.I)
ir you ooubi me.

As you can see, birs 0,1 eno 2 are
ser. Looking ar rne rabie we can see
rnar rnis means inei notes will be
produced on onenneie A, B ano 0

|1's rne same ior e11 ine oiner
oararnerer veiues uo ro 255. if you
trsrisiate rnem inio eignr bit binery
numbers you can see wnion lunctinns
are swiioneo on eno on by rne
inoiviouai bira.

Lers iook oi one iesi ekemoie
we've seen rnei e onennei oeremaier
oi 1:5 oiears eii rne enerineis Now

FRM liiilllllili
gives us rne byis:

1||||111
Looking er this bii by bi1 snows

inar rne iiusn oerion srerreo by bii 1
being ser wiii Mfectchamieis A, B and
c e as birs 0-2 ere eiso ser.

rry ouioinerbaramererveiues ano
examine rneir bineny equivalents 1o
see wnai will naooen. i1's ieaeinaiing
io see now rne eeiion oi a phanriei
waremeier oi. say, 97 oan be reeoirom ire binerv equii/a|Br1\—
0110001. 1-iere bira s, 5 erio 1 ere
ser, so ii s obvious irom Tobie 1 mar
we neve e nore neio on chanriei A
waiiing ior a renoervoue wirn one on
onennei c. uniii you inink aboui ir, ii
seems aimosi unoenny rnei the
binary version ofadecimalmmihersu
oieseiy reieres to rne enannei
uaramerer.Ano mar s i1 rorinis monrn By rne
iime you unoersieno rne signineanee
of bi1 signiiieanee you oen ieave
enennei parameters and go on io rne
su eomrnenovourknowieoge oiine
SOUND command wiii nave ir1—
ereaseo a eigniiieanr bir.

CDMF1./Y/N5 W/YH D45 AMSWAIJ October rose za



Sapphire Software

ii ‘iisEi}ii@i§l4€\.®E'
% Probably the best strategy game available
' on a home micro to date, a culmination of

‘ ten months wOrk by five of Britains top

f //\ A sensational game for 1 to 10 players,
1 ‘k ;’ // featuring five levels of difficulty to suit

'7’/" '"'! 1 everyone, from the novice to the

iivnuaikh mist
Howdy partner. , . in this adventure you're after gold, but it's
not buried in the desert, no siree bob, no, it's in the bankl

First you have to find the hidden combination to the safe
and then execute a daring robbery on the bank, avoiding iail
and the noose.

i‘"il}r’/S)i'lZli?O)” MlA\iilS3ll©iil
Dare you enter the mysterious mansion, ‘Nebula’, on a quest
for a fabulous treasure. Your hunger for wealth and to
succeed where others have failed urges you deeper into the
heart of the mansion, wnere danger lurks around every corner,
only your skill and ingenuity can save you now . . .

CASSETTE AVAlLABLE ronr
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AM5TRADCPC464/654 . .. .. £6.95 DISCAVAILABLE FOR-
BSCMODELB .. .. . .. £6.95 AMSTRAiJcPc464/564. ..|:5.55

THESE GAMES ARE AvAii.AaLE FROM ALLGOOD RETAILERS on DIRECT FROM SAPPHIRE SOFTWARE
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[I MYSTERV MANSlON :1 CA55E1'l'E |:]2" Dl5l<
|:i KLONDlKE cow l:i CASSETTE |:|a~ DlSK

i Enclose a crieeue/Posiai oroer ior £ ... . . .. .._ ALL PRlCES WCLUDE
Mooe bayabiero Suoonire soiivvere POSTAGE, PACKWG ANO VAT
My Micro is. .. ..._ ... ..... lFYD\J 00 norwisnro DEFACEYWS MAGAZiNE,ORDERS MAY as Pi_AcEo on wan

iii - ii
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‘r 86 RACECOUNSE ROAD,SW|N'l'ON, MEXEOROUGHSOUTH VORK$HlRE5fi4SDR.
x ‘ PRESENTSI.

, Ail '1\ games writers brings you the game of the
W"/\ qv year . . . LEMONADE.1 wkZ (‘\',e;‘{~L,1 , \2)

( ///
1 .
7 I i experienced games player.
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Enter the PCW 8256
Word processing at price
everyone can aflorrl

AIMED airoeny It tho lmlll
bulincll rrur, flu nlw Alnnuni
wcwazss norm not ror I run-
lwly lucclll.

Perhaus rrre mosr astorrlihmg
leamre rs me rmce —]us!£'3991crr a
system mar rrrcludss a 255k com—
puter/word processor orrrs greerr
screen monitor. drsc drrve and prrmzv

There hasrfi been anything rrke rr
since Srnclair ushered rn rrre age 0|
cheap home computing wrrrr rrre
zxso

Trre system has neerr uesrgrreu
around ans srmpre carraepr ro
produce a mrnonssnser powerful
word Drocessor ror busmess use er
me rowesr pussrble pnce.

Frrsl impressrons are or an
extremely near ranking package
Ccmfiurer, green Screen mummr and
primer are aH powered lmm me one
orog, avordrng rhe morass or cables
assocrared wrrrr other svsrerrre

The disc drive, wrth lBOk or
srorage Orr each srde, re urrrn rmu me

morrrror. wrrh rne Barron ol a
dez|ler—rnslalleL1 second drrve Whrch
adds a Mrlhzr 720k

The machine hardware has been
desrgrvsd around rhs word processor
package, Lm:oScrrorr and rrre 52 keys
cl rrre keyboard reneer rrrrs, wrrrr such
keys as Cur, Pasrz and Ward Char

orre rmeresring devrarion ham me
mdusnv norm rs rne screen sue e a
roomy so characters nv 31 hues
rather lhzn the standard so bv 25

LocoScrrDK rrselr rs drrven by Dull
GOWH FT\9fiU5 accessed WE dedrcaled
function keys. Feerrrrres irrerrroe peer
natron, auromarrc paragraph al|gn—
men! and re—alrgnmem, rreeeers.

reerers. search and remace and a
punter errrrer rrrer errewe srrmrllarv
eflus prrrrlmg and edrnng in u\l\ur
words the sort or lacrhlres vcu <1
expect or a hrgh qualrry worn
DrucessorThe prrrner, whrch rrerrores oorrr
Single erreer and Uactovleed, rs driven
irom Amslrads own rmerface

Arrhough accemirrg the rrrdesrrv
srandard Epsufl control nudes mu
rrrlerface is nor slarrdard Cerrlrmrrcs,
"rough such an add—on rs premised
as rs a serral rmerlace

The primer supports rrre usuar
features rrke italics, beroreee and
underhne, and can uperare from so

rrwrvrrr/'vC r‘rrT~ V45 .1'ws'R»In
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5. r

cps oown \cr 20 ops rrr curresDDrr—
oenoo rrrooa Tnougn rror or rne
quarrry or a oeoroareo word
pmcessorr rne oorresoonoenoe rrrode
does grve near letler qualrty scrrpt

wrrrre Loooserrpr rrserr is not a
CF’/M program, Arrrsrrao nas r\nne—
rheress rncluded CP/M Pros as
Harrdardr arrrrng rne machrne
porenrrar aaaess ro a rresr nurrroer or
existrng programs

Under CF/M rne orrnrer rs |:un—
rrgrrreo ro use standard Epsnn codes,
ano rne screen ernurares a sranoaro
rnousrry rerrrrrnar. so rnsralrarren of
errrsrrng CP/M programs srronro proye
no proorerrr ro sorrware houses

As well as CF/M Prus ano
LocoScrrDIr rne PCW825$ comes
wrrn Mallard Easrc, a CP/M-based
uersrpn rrorrr Locorrrurrve sirrrrrar ro
rne proressionar Basic lound on rne
BBC Micros Z80 Second pmcessui
Urrrrke Arnsrraos orner machrrres,
there is no aasio rrr ROM

To oornorere rne Dackage rrreres
rhe usual Dr Logu ano also rne Gsx
Grannies Sysrern Exterrsrurr as
rearured on rne new CPCE1ZE

The PCWB256 nas 255k or RAM
ouser-1 on a za0A nrocessor, arro
orrnnirrg use rs made or rne rarpe
nrerrrory ayarraore e r llk or ir rs useo
as a RAM drsc. Thar rs. In arr rnrarrrs
arro ourposes rhe rrrarrrory aors as
arrorher drsc orrye whrch you can sarre
ru or roao rrprn rn rne same way as

or-//vr P/us rs an upgraded uersrorr
nf CP/M 2.2 - rhe CP/M issued
wmr rne CPC454 and crcssu e
designed ro like odvarrrage af
bank-switched maanrnes.

The memory is divided irmz
rnree seusrare banks, one ror
EDOS arnrs/cs. one rorrne TPA -
rne area your pmgrams occupy e r
and one ror rne cce and surne
works]:-in‘?

The nrae thing is rnar arrce
you'ye baarsd CP/M onae. Pror/1d—
r'!rg vau don’! Press neser the
sysrerrr /rres sray in memory. This
means you can swap orsos wrrnour
/raving 10 worry aboul wnerner rne
new one nas the system Ii/es on /1.

Allin a//. rne TPA now give: you
about Elk or memory, wnran
rneans that mosr CP/M lllvgrams
snou/o now run an the cpcsrza

Alsu included In me package is
a yersion or CP/M2 2 ro allow yml
ro run the poo pmgrsm rhar wan ‘r
walk under CP/M Plus.

‘M2
would-hauling rnaprrinon oo fin
lound ol rlunchy he-In mulleln
n prosn memo lilting.

srrreo none roo nrooesrry ar
‘rne srngre rrrosx Irrrpcmarrl com-
purer raunch of 'ss", rr rurrreo our
ro oe rusr rhar:

The acruar evenr lrad oeen
aesrgneo as an all—darrCrrrg, or»
srngrng Las Vegas sryro sraoo
spectacular, though rn rne end mu
Wuductron owed more lo its venuein Aldgale rn rne East End or
Londonlhan Anrerroasrun oaorrar.

But ror rne 300 rrreora rrrerr arro
rnousrry reprasenrnrryes ir amen-
reo. rne sornewnar oanar neriurr
manz:edrr1n'(maner Forrneywero
aore re wrrness nor one but rwo

wrlh a drsz: e but wrrn rar rasrer aooess
rrrnss

To sum uur rne PCWB256 is near,
errsv ro use ano e>r\reme\Y Quad uarue
ror rnoney Nor onry ooes rr oroyroe a
rprr word prooeasor. rr wrrr. warn rne
ariverrl or cusromrsud sorrware, oroye
ro be a oowerrrrr ouarness machrrre

'-

The cnmpnny has now
com) n lung way Slnca Alnn
Sugar was making Plnplx
nos for hi-Ii uouinmorrr" -
/V:'w5r;r‘lA‘Ier R/c/rr'!!r/ Wir/(mm:
/mmm/urrry rne /aunrn ul mu
PCW8256 arrrr rrre CPC5Y85

,5
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New 664 d
AMSTRAD has new repraoao rne
cvcsoa wrrrr rne cecerzs. As rne
name rrnprres. rr has 128k or RAM,
and ponres wrlh CP/M Pros one a
bank manager wniorr arrows Basic ro
aooass rne arora sex

sorrware wrrrren ror rne cs-csen
snonro run on rha new cr>cer2e
(unressrlusessomeirregalcalrstolhe
rirrnwarer arro a rarr urowonron or
cr>c4e4 rape sorrwsre srrouro be
cumpalibre.

rrr appearance rne cr=cer2a ra
quire omarenr ro rne es4. rrs much
slimmer and narrower and the
keyboard reyour has oeerr raoesroneo.

The 464 ano sea oorn had a
seperare numerro/runarron keypad
and oursor key brock These have
now been rneoroorareo wrrnrn rne
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= prrrrranr new srars being porn e rne
PCW82 so and rne cr=csr as

The oiidierrce was lrarrslrxerl as
srwnrlrcalrolr rifle! specrhcalrcrrr
was revuared rrrsl DY rrewcasier
Richard Wrrrimore, rnen oy Alan
Sugar Arnsrrao s snarrrnsn urrd
hr|1’r5B|1u rfrusler shnwmarr

rr was rr riroy were waiclrmg a

srrrpper renroue ner orornes.
vvnen Aran Sugar saio or rne

Pcwazss. This rnaonrne wrrr
orow rne rio orr rne personar
computer and wpro processing
marker‘ rrrere was nor one perscrrr
rnere wno prsperreyeo nnrr

Gasps or asronrsnrnenr were
nearo rronr usuarry rrnrrrroressapre
computer roprnarisrs when rne
prroe or use pius \/AT was
annprrnoeo

Amsrrad was on tcr yer arrorner
winner

"The show was rousy ano
prooaory wouronr narre run ror
a|'\D\r'rer perrurmarrce“, observed
one rneora rnan. "bur we've seen
rne arriyar or a cuupre or stars—rhe
PCWE255 ano rne cwceres e
wno wiir oe knocking rnern rn rne
aisres ror years ro come‘
"we feel we luvs noljust
orro but two wrrrners ham for
Amstrnd“ - Mir/rrr/I/rr Mr//i>f,
A/rr.\r/rrr/s rrr.rrrrerrrrry bu.\:\", un
i/re new /rrrri/r1/rm

I r'4 gives way to powerful 6128
rrrarrr keyboard The oursor keys are
ar rrre oaoorn rrghi ano rne copy rrey
ar rne buuom reir 0| rne keyboard rr
reers a prr srranpe ar rrrsr. our rs easy
ro U56 arrer a orr or nracrrce

The runprrnn keypad rras moved
rerr so rnar rr srrs arongside rne mam
keybuavd

srranoery rne C|=c6r2a nns porn
an Enrer and rrerurn key The ralher
erpnoarao snrer rrey rs rne sarne as
rne pro Emercrrr rne rrrnorron/nornerre
keypad Return oorrespenos ro rne
large snrer key on rne aid keyboard

The on/orr swrren and vulurrre
COMIGI have been moved (O the rear
errne case. The rovsrrck, easserre ano
srereo suckers are more coriverrrerrlry
praeeo cm me sroe or rrre rnrerp The
ranrrrrar Cerrtronrcs prrnrer porr

errparrsiorr porr and sucker ror a
seoono disc orrye are ar rne track or
rne machine.

Acrually rne wnore or rne rzsrr rs
nor ayarraole ror Basic programs
Trreres srrrr only 4rr< rree A unrrly
program aarreri Barrrrrnan nas oeen
rnorrmeri ro erraore rne an rp oe USEA1
as sroraoe soaoe ror up ro rour
screens or as a random access rrrirrg
sysrern.

Trre new srza is oapaore or
running porn cr=/rvr 22 and CP/M
Pius (or CF/M 3.1) Arlhough cP/M
Prus rs oornparrore warn CP/M 2 2. rne
orrrer yersion rs proyroeo so rnar
aporrearrnns oeueropeo using
rrrrrrware rearures rn rne Arrrsrrao
CF/M 2 2 sysrern wrrr operare wrrrrour
requiring modrflcarron

CP/M Prrrs rs riesrgneri lo rake
advamage or zoo sysrerns wrrrr an
Enra 64k 0| banked RAM All hm! 3k
of the rnuin 54k of WAM is Oren‘ which
rnearrs rrrar rrre cecsrza srrorrro be
anre ro run rnesr CF/M so sorrware
wrlh none cl the rflemfiry mslrrtlrorrs
OI lhe earrrer machines

The Graphics sysrern Exrensron Icrr
CF/M Pius is pmvrded to enable
apprrcalr0r\s programs ro uoeess
orrnrer/ororrers ano rrre screen.
Sfiltware wrrr be abre IO rake
r'.rdvur\\r|ge or sex rrr prouroe naro
oopies or graphs and diagrams.

Drgirar Research s Logo onmarrrs a
iew exxerrsrcns ro rake aorranrape or
rne aooirronar rnernory Many new
commarrds have been added and Ihrs
rs rrow rrre rurr yersrorr or or Logo
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ms cvceize has i2Bi< of RAM
unieituiisieiy, thmugh nui an ea uiis
is eiisiiebie mi BaSic piogieiiis The
piebiein is that iiie e DH zso
UIOCQSSUT at ins nesii so the iiiseniiie
Vin Ditty access sax ei VWGMDVY si a
iiiiie

on p0W9Y up allmil 41k of HAM is
iise and the niisie acts pretty iniieii
ltktl the ntd CPCE54 The eiriei sax is
iiieie but ssii cntv be accessed risiii
VWECHIHB Code.

Not PVEVVOHE is u inseniiie code
BXUGH so eii iiie uU\\l\€S(1\SC Supphed
With iiie cPcei2s IS a piegiein
catlsd Barikman This pr0\/ides essie
wnii Several simiiiuiisi Cflmmarids in
the ieiin 0! RSXs wwieii eiisme ii to
use iiie einei 64k ui RAM

The RAM is in hiH'tkS at Hik wiiien
id" be swiieiien iii snn out in irie
same way ss irie uflpflt and \fl\'\/Ef
ROIVts using u siiiiiiui QV€1\H\/Mtg
ieeiiiiique Each tfik bank occupies
YHPIUOIV nnniesses iinin mono H7
saw; WNW! awtltihtflt iii

A» iiiii ,~(,tl'<'Y\ tlYl'tIY()YV lH.(,H{H\‘h
liik iii RAM ii.u.ii iii inii use |J\u4,k<U1
RAM IH iiin ittU|Hi()t\i|| sax (AH tilt
iisiiii ii. siiiii .. nupy iii t|\l' 3LTH.‘|'H
SCREENCOPV wiii cuuy iiiin seiiiiiii
iii AHKXUHZY iHt(|1SCREENS\/\/AP wiii
swat! two ~;&.H.‘l!t\tv iiiii :k.tl'l'H\ nu.-
Htiltthvtilkt i to 5

Aiiiiniiiiii iiin eiiiiininiiiis dtl' iini
iiisi i.»iini.nii iiii fli\iHtit\IUH iniiiiiisus
UNIV UH‘ iiinsiiiiuiiiy K]\HLk &t|\t\ Unlu-
nii- <mmml ylossillh.‘ nsns lut iiuu
si H-\Pt\:

ll Wuuifl \1\}VL‘tY Pilay [U sei up u

It's the miero with
the huilt-in
hank manager
iniiiiii-iii H|z\|1~i2Hz|z|\>lu1<'! iuiiiieiiiui
})i!(.kA{]\‘ niiisi; wniiiii DU iiisiniiiiv
nuiiiiniiin .iiiii iniiiii be iiisiiiiiyeii nt
MW iiiiii.~ VVIHYUAH COYH|[)\\HQ UH-! H‘\Z|i|\
Wklfklltq \t‘H¥lltY

A iiiisiiiiiss |IYU§|Yf\tI\ cuukl usi.»
!il‘}nlYi\lll §4‘H‘\2I\> tn iiisuiey data,
:»pinittl:\h*+-l> §|Ia[)Yt> .iiin eii:iiis
/\giJlI\ eni-ii 4.U\\\d iis lllillitilttllttfly set
uii étflrl Ht>\ltlYH\/ iiusiieiiie

iiiiisiine \|t\|0tHH11!\tl1y mes iiei

|m:|.uDED on the CF/M Plul
unlitin dim in the Grlphicl
syunni Extrusion, which
enables u OP/M p!0gIIm to
diiplly graphic: It Wall ll (IX!
ny providing u gllphil: intui-
Inca.

onus u call is received aiuin u
ssx application Plflgrlm it is
col“/Ot'\Bd in I call (hit Can ha
undornood by CF/M.

esx Clrlllol prnflucn gruv
pines display: iuoll. n in Simply
u deviczeindcnundanl intarhcc
Wh|ch enables a qrlphic imufll
(0 he lint I0 I118 MDIIHOI,

pllllllf or plotter without
nuuinq to chnngn ms lpp|i-
cation: pmgrum lor ouch piccu
0| uquipmom.

A dnvicu driver uniqun lo
lhll Gquiprnllfl link! With lhl
application plnfllllll to uctunlly
produce the dilpluy.A uulueuun of driver! nnus
haen included un the ulilitias
dilce Thola are clpubli uv
driving zusun uni: Shinwne
compukihla prinluvi, AII1l(fl!d'l
awn DMP1 pIiIIIBI and Haw-
hm Pflfikflid pun uiuneiu in all
scvenn IIIDdQ5.

5H\)|)UY\ isiiuuin .1Lc1;'~;s iiiiiiii How
iiusi vie min 64k Butt bu \I9£t\L*l| as u
iiiinu svsiein mi SUN!“ V3HUL\lL*S WINCH
(11:05 S\l|}t)Df\ YBHKIKIYH access MUM]

BANKOPEN si.-is the Yuitflth ni
each IOCOH1 in tlvu MP lHL"{ iniisi nu
he iiie seine BANKREAD is used lu
iiinii a iinsniii iioiii iiie iiiiiig SyS\[:m
niin BANKWRWE is usérl HJ wine u
iei-em

A uuimei shows uuiiieh Vefinfll is I0
bu iese DI Wiinen tu and iiiis can he
BHBH-!L| iu [)(1\H( t0 Llfly [JDSt(t0H
Tiieies no iii.»eu ID access .i liie
seiisiw _ the pflirttut can he fl\OV&d
iniweies siin bi'.1CkW3Y{1§ Wiinnui
Vefldirig each ieisniii

iBANKF\ND wiii sesieii iniuiign
INC iiie mini any put“! ie any ODWK
seeieiiiiig mi Ll string vviiu esins uie
acceptable AMI me {JOSHIOH at me
nuimei .ii iiie |H>l insieii iuunn is
ieiiiiiieu

The addtl1OV7fl\ RAM iiss giesi
DOI2r\\ifl\. The DDi1‘\mfll’\dS Suppticd by
Aiiisiise sie iusi two éXaH'\p\US at
huw ii can be iisee Once pIOgYaVTt—
msvsgeHhS1IhiJitdS0l'\\h:3CFCS128
seine sinsziiig §O|W\/are is gomgtn be
pieduced

,--

FE
as
bi
flf
tx

51136

tz
u

ii
ii
z:
ii

i

\

sin»; i"\/ WI; »4't‘iT'R



/ saucy
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Auionisiio iine nunieeiinois syoiiooio one you eonienuinoei. eeii wiin o iuii eopy
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uuoionieo wiin inoonineooiio, ins oesi you eon nooeioi is inoi ii woni oiosn
eoinoieioiy vvnion is wnoioino nioniioi eoinos iney viseltirig 'bi9akpDiI'i(!'
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Basic _ oi opoiooiioie ooinisoneiuiiningyouipiooioinyouoon inen use ony oi inenioniiois ioeiiiiies. io iiooeoiooieins oeioie continuingiioin ine bleakpoirit
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This way. novic
ioose ouisiiio ins ooioee you
sio soon insieo _ o souioe oiioniiion noe oeiiei nsyo neon
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ooie io inap oui oooui soioeoiionsVou'li soon iine o inossinoiis noi ioo eiiiiouii io niop and
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you iino oouio oe eonsieoioeeiiiv — moss onioeiioiei you‘ll iino onavaiiciniis ouoie o eiesoy eooone o b|3C|(SmithMosi oi ins soiuiions ioinese oiooienis oio sosy onesone i eouoi inui ins BXDBHBWeeo oeyeniuiei wlil noye iooinuon iiouoio wiin insin
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eeiioi oi iooeee one usee by oaosio oiooioni.ineie's on ooiion io
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oireraii, i eamiar riera airriareearrirrierra rriis adventurerriearaaaresariarnearaaiems
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uariairivaar i|lQIr\nlivu A5 ia CBIASBari aaiiiiaiiaka.Ar iria prass av a kay, rriawriaia seraarr sriakas aria arariaarri riirrriaar av gains llipEVILHowevur. inis easis vairaria aariai. aria. as vaa ariivriaira 20, aria 10016 a aariaaraiaiiira ia irirr riirrriaar avaarrair rrai uwd, iriie oniinrisriaaia riai be aaaa akeear aa aiasi rasarirriara ara savarr aaraariawiiieri mcvaasu iri aimeairir aria
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Lilia

AST momh we ulllm u Int
ol time looking at \l\B
carrv flag - poniculuriy

how it wuld he uud mguzhor
with or to clean ioons. mm
inputs and so on.

Hnwever, we Cavrv flag isni me
only nag on me zso. There are six
allogelhev The One we‘re imeresled
W ar me mumem, moogn. IS me zero
flag

Aemeny. lhe Zero 1lag‘s name
virmaiiy rena you Whfil il does a me
zero nag is set when the "answer ' to
SONG machine CD112 ODGYEHOVW DDme5

sun K“ J
carrying M

K“

< \

\0 len).
For exampie

LD mm , '
nun Mn , I ,1 ~*
an ~_ we.’ . ~

will nu! Univ ieave 0 |l'I the A VEQiSlQ(,
ii wiii also sei the Zen: flag to tell us
ihé resuii of \he operation W38 zero

Simiisrlyt
Ll) MIIIF

Iii
Pmyrlmi r/
will bmh leave zen) HY A and St-‘I We
Zero nag.

5o.NanADD0vSUB ieawsleioin
the A regiarer, (he Zero Hag £5 SQ! Iv
me !esul\ ii non zero, the zero nag IS
cieared

u you think about -i are romar
iopwriuvvv When the rasuil is zevo
you sei (he Zero flag A in one And
when me result re rm! zsroy you clear
rrre zero Hag A in zero One when ii ,-
aero, zero when as nor‘

mom wovrv about Ii e lhe acluai
yaioeeouiagagornreauy concevn us
AH we need co know i5 what
CDHGIIIOHS set and cieav (he flag in
ihis case me Zem nag is aer when me
resuil oi an ooerauon is zero, and
oiaareo when not

Nor everY inslmchcm aflscls me
zero flag, but yam soon gei used I0
the ones ma! do a the‘/re vairiy
Obvimls

You'll orooaow remember mar we
had a pair ofiump insnuciions based
around the Cavrv nag e- JP c find JP
NC

wen we have a currespcmding paw
on jump instructions invoiving the
zero nag.

JP 1 1 man ill r

- _

ix

i
!

Part IX of MIKE B|BBY's
m we introduction to machine code

peflolms me lump ii me zero flag has
been Sal, and

JP uz 1 npmdl it: 1
lakes the iumu -v me Zero nag ii H0!
set manaueeiear

Take a iouk an Program HI ii
Shnuidni pnzsfinl you WWW any
prubiems, we've me! H twice buiore
ll was our first ioop

ldlrlll hlx nil lnnumn
IIII XE 2| Li) I. HI
ill! CD ll ll CQLL Ihlrliut
!ll! EA ll NW id
"I7 I12 I1 ll I? lliylllll
XIII C9 RE1

PrAIymrn///
Vuu u vememher mar we keep on

lnererwemmg me A Yegiiiéf and
iumpmg back to prinl DUI rne
eorreeooomng Ascni code until we go
round me ciock a and W so GDWQ sei
me carry Hag

However, at me same time ihe
zero nag Wm oe Se! since ihe last
ADD An adds 1 Iolhe 255 k&FF)|n
me A register, QH/mg us zeru

This means WE CDUICI rewrite
Program ||| Wiih a JP NZ &300Z W7
piace oi the JP NC @3002 e and this
IS whai we do In Program IV

Miran HI! um luluamu
SIII SE 1| LB Mill ‘
KHZ ED ll ii CILL imrflul
SIN Cb ll MID I,l
SIIT CZ IZ 3| JV |ll,\Kll1
“IA C9 REY

Fmyr/mi/V
Here we keep on pevloymmg we

kmp unhi the Zero Hag ii sun uy rm.»
ADD A,i when A ccmams arr We
then mop lhrough we ioop and R 1

morn gel me idea U75! me Can ,,
and Zero Nags ave lmked in any way
In the above Example il s |us(
Cullicidevme than boih are sei‘ at the
same time ii isn't aiwavs so.

To prove il, take a iouk al Program
v. We've using we A (sac) I0
Increase A hy 1 instead of rhe ADD
A,l omeryy-ee |r's idenhcai In
Program W, but one byie shurlev

norm nu um
Slll SE 1|
!IlZ Cll 5| I!
lll! EC
SIIA E2 I2 ll
lllv EV

||\||un I ea
LII mm
cm. CMVUIAK
in: A
JP uz. imz
an

Program y
As yomu see il works fine.
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Howevei, ii. as ih Program vi, we
reoiaee iheJP NZ wirh JP NC—wh1|:h
we rriigiii do ii we rhoughr nie zero
ario carry nags were iiokao - disaster
oeours

The poirii is niar INC A sers or
eiears the zero nag aeoeriuirig ori rhe
resuii oi iriereasihg A oy orie
However, iNC A duesifl affect rne
carry nag at aii.

This rhearis ihe carry flag is oor ser
wrieri A is increased from 255 io 0
The iooo mereiore keeps goirig,
eiieoiiveiy oririiirig our CHR$(l],
CHR$i2) and su ori.

However ihe Ascii ooges urioer 32
iszui are eoriiroi oooes, wiiieri. as
you'ii see irerri rne usei aiiioe, have
some oreiry ooweriui erreors

muss nu cm Illllflfllli
XIII XE 2| LD lilll
XIIZ El) Si II CML Ehuflut
XIIS X6 [NC I
XIII: I1 I2 XI JP lll, XXII!
XIII C7 REY

Pmgrarvi vi

ih oraerioe. your soreeri will ioek
UD your rriiero has erasiieo Doiii
worryi vou havsrfl hurl ii a irs iusr
iiiai you ii have ro rsser me rriaoriirie
io iogairi cuniioi uriiorrurioieiy. iri
goirig so. you'll iose wharever
oiograrii is iii rrierriary _ iii rriy ease
i-ieiiar, rriy iiekaoeeirriai ioaoer

My aoviee is rriai you dun‘: ruri
Prograrri VI uririi ine orio oi iha
sessiori, when you re reaoy io swiieri
on ariyway.. ll ceiiaiiilv oorriori-
siraies ihe iaor rhsr iiie carry ario
Zero iiags are ihoeoerioerii _ iri a way
youiie rioi iikeiy ro iorgoi

Aoruaiiy, oesoire rho oovious eiioi
|I1 Progrerri vi meie's a suoriar oiie
we ve assurrioo iiiai ihe carry nag is
oiear wiieri we eriwr iris orograoi.

Thmk aoour ii. ii. when we rurr ihe
uiogram _ eiriier iroru Hsxer or
gireoiiy oy CALL siaouo e rho Carry
iiag were airoaoy sei, ii wouio reioaiii
so iriroughour ihe iiisi iriree iiismic
uaris.

As we've said, LD inslruclioris
don't aiieor rhe carry nag. so LD
A1420 wiii ieave carry sei. as will rho
caii ro char0ui.Ario. as we ve aireaoy
roehiiorieo, iNC A ooesrvi aiieoi ll

This iriearis ihar wheh we reach
rhe JP NC we oorir take rrie iurrip,
siriee carry has oeeri sei irorh the
beginning. We wnuid then (Hi! Our
rouiirie via rrie iiriai RET, riavirig iusr

oririreo ciui a soaoe lAscii aizoi.
ih oraoiioe niis oeesiii haooeri.

vviieri we enter iiie rouiirie. carry is
oiear. aho rerriairis so sirioe rioiie oi
rhe iV1S(riACKi0n5 aneors ir. Hence rne
JP NC IS aiways iakeri and we orash.

5\iii,ir\ rriaoiiirie c0de,i\'swi0ngio
assume whai nie state or a particular
nag will os. noirig so oflen oauses
eiusive ougs ih oroorarris.

soiri Prograrrivi.wesiiouiohxiusr
hupe (ha! Carry wiii oe eiear, we
shouio ioroe riie issue. ir would oe
nice ii we couid do rhis with a singie
zso irisrruorioh. uriioriuriaieiy, rio
such irisrrueriori ekisis

Howevef WE Ci" C|9iI Cairv Wl\h,

Ann i\,| I to ll 1
Aiier aii, you Can‘! go reurie ihe

eiook oy aooiog zero io ariyiiiirig, eari
vim? Ario ADD does afleci the carry
nag, so ih riiis ease carry rhusr be
eieareo. irie aeoeo oerius irio ouri
irirerioeaiisrhairhe ooriieriisoirrieA
regisier reroairi uriohorigeg e niirik
aioour ir.

Thus me efleer oi ADD A.o is io
eiear nie carry iiag ior us, wirhour
afleclirig riie oorirerirs oi rhe A
iegisier.

Right we kriow how io eiear ihe
carry neg wheri we waiir io — so how
do we sei iii

Weii iiiis iiirie more is aii
irisrrueriori mar iirs iiie bill » scr
(opccide siaii. SCF siarios ior sai
carry nag.

Program VII eiiows a iriviai
ldflrlll hlii Krill liilllfllll
III XE I7 LI M7
XII El II RD]! MI
XIII M II XI XI CJXIII
XIII X7 II?
XII D2 ll XI JP I|IJ,\XlII
XIII Ell XI II IILL Chllflill
XIE I7 BET

pragrriiii vii

exampie oi rhe use oi ihese ioeas
As you oari see, iiiere are rwo

oorioiiioriai iurrios which iake you
oaok ro rhe oegiriiiirig oi rhe orograro.
I V6 useo ADD A.o oeiore rho nrsi and
SCF oaiore ihe seeorio io rig rriirigs so
lhB\ rhe iurhos are rioi rakeo.

vve go snaighi riirougri io CALL
charoui, wiiiah gives us o oieeo. ii we
oer ariy oi our C0ridi\iDV\B|]umps1hE
wrorio way raurig, 0! ii we sar when
we shouid oiear, we ii ger siuek in ari
iriiiriire iocp,

Program VIII shows ahoiher rariier
oorirriveo exsmpie. ii you ioiiow
rhrougii irs rariier rorruous path youii
see rhar. because oi ihe way we ve
roariiouiaieo rne carry iiag, rioniirig
geis primed oui.

lddrlil hlii mil liillilmu
XIII XE N LII l,lZl
XII1 Ch I ID]! lil
XIII ll! II XI X? III, IXIII
XlI7 Cll SI II BIL Chirfllll
XIII X1 SCF
XIII lllell XI XP C,IXlll
XIIE III M BB BILL Ihlvfll-il
XIH C9 MT

Pfflglum VII!

cari you alter iriirigs so rriaryou do
iooeoo ger iwo ssrerisks iAsoii code
&2Ai aooearihg 0Vi rho si:reen7 Him:
Have a gooo iook ar rhe oorioirioris
airaoheg io iiiose JP irisiruorioris.

Righr back to me zero nag. Lasi
rrioririi we sow rriai roe cP ri
irisrruorioo. wriiie rior altering rhe A
reoisrer.saraiiooieareorriecarryiiag
as ii a sue ri had ooari ooriorrrieo;

carry was sei i/‘A < II
carry wax clear i/A / ri
vou woo'r oie surprised io isam

iiisi cP ri oiso aflecls rho zero neg as
well:

// ma oyra /II rho A regisrer is
ioeoiioai I0 ri, ma zero nag is sei

1/ ine lwa oyres rrr//ar, the zem nag
/S D/951211

This is oriiy whai voud GXDBCI ii
rne rwo bvies are ihesaros, when ihe
cP ii ooes iis sirriuiaioo A - ri, riie
ariswar iriusi oe zein, so rria zero
flag’: ser.

ii. ori ihe cilhel iiarig, rne oyres
vary. the ariswer is rlcirvlero ario_riie
nag is cieared

we oari use ihis ro "oorriario rriar
a eeriairi eiiaraorer oe iriour irorri the
keyeoarg, as iri Pmgiam i><,wiiere we
waii ior ah asierisk

lllrlll hlii (all lnllfillitl
XIII CB ll II BILL Chlrlil
XIIX FE II DP HI
XII5 C1 I XI XI lllylllll
XIII CD SR II ULL Ehuflui.
XIII C! Iii

Program ix

The orograro works oy oorrioarihg
rhe irioui characlef Wllh rhe Ascii foi
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an asierisk ii it is an as(erisk.(he1eI0
nag is sei arro, ignoring the iurrio. we
grinr il our sno reiurri.

ii ii >571‘! arr asrerisk. rhe codes wiii
oiiier and iheleio iiag wiii oe oieareo.
we iherr iurrro oaek ro ihe oeginnihg.
io gei arrorher oiiaraorer irorn rhe
keyooaro

So iar. when using CF. we ve
compared ihe A regisier wirh a
specific rrunroer. we oen, however,
compare ihe A regisrer wirh ariy ciher
oi our singie regisrers. as Taoie i
shows. The norarioh for ihis iorin of
irrsrruorron is CP r, where r is arr eight
bit register.

cP B. ior example. oornoares the
oyie iri rhe A iegisrer wirh rhai in the
B oy ooirrg a ouinniy A—B and seriiug
Iheliagsacc0Idirigly—th2conleritscil
ooih regisrers rernain unchanged.
Nore. rhe regisrer specified is
suoiraeieo irorrr rhe A regisrer.

Again. ii A is eouai io or grearer
rhau B. carry is eiear. iiA is iess iharr
B. carry is sei Aiso irihe oyies in A
arro B are equal, ihe zero Hag is sel.
oiharwise it's oieareo.

we our rhis aoiiiry ro compare oui
eighi oir regisrers ro use iri Program
x Here our iask is io orirri oui a iirao
rrunioer oi aararisks s eighr in inis
oasa.

ldflrlil Ill IDII lnlldlllfl
XIII I6 II LII ‘y.
XII2 XE ZI Ll) Irlll
XII ED II II CILL Chlvfllll
XII7 II IIC I
XIII XE I LI lrlll
XIII II DP I
XIII CZ IT XI JP ILIXII2
XIIE II REX

PH79/Biii x

we use rhe E rogisrer as a eouruer.
iniriaiiy we sei ii io lem wuh LD an
ano iharr orinr our an asrerisk by
ioaoirrg A wiih !iZA ario oaiiing
charoui we rrero increase B. ihus
keeping iraok oi rhe uunioer oi
asierisks piimed we rherr ioao A wuh
a. rho number oi asierisks. rherr
oorrroare rhe B regisior wirh A

ii ihe iwo regisieis aieii'iei1ual—
lhat is, ii rho zero nag is nor sei s we
haven‘! orinreo eighr asrerisks so we
jump back ro iiiaooz. reioaoing A
wirh Er2A. oaiiing charoui and so on.

Ii, OH the olhei hand, WE'VE
reaeheo our iiirrii. ihe zero nag is sei
andihejiimpisn'\laken,sowe sirrroiy
rerurn.

IMVIII l\lX civil
XIII
XII
XIII
XII7

III
XE?!
CIISIII
I5

uireaiiirr
LII |,ii
iii ii,i2ii
ciiii ciumi
IIEB |

XIIB Cl I4 XI IF Il,IXII4
XII If RET ‘

Frog/am xi

Aoruaiiy. rhe orograrri is raiher
ronuous There are rrrore eiiioienr
wavs io orinr our a nurnoer oi
asierisks I iusr wanieei io irrrroouoe
ihe CP r insiniciion. Program xi
shows an airernarive wey oi going ii.
The rriok is ro couril gown rrorri ihe
uunioer you warii oy usirrg nsc B.

wherr we reaoh zero, rho Zero nag
is sei, orherwise we jump back ario
orinr auoiher asrerisk. iri eiieei. B acts
as a oriruiiive iooovsriaoie or eeurrier.

vou eau use ihis idea re ereare
nesieo iuops _ using ihe B regisrerior
the irirrer iooo ano anorher ior rhe
ourer iooo

Prograrn xii uses nus ioea io prim
oui a iriarigie oi asterisks:

iiirrrr hnii roar riiruiiiirr
XII IE II Ll) D|IIl
im ii ii i.:
XIIX
XIII
XIII
XIII
XIII
XIE
XIll
XIIX
Xlil

XE II
CI XI II
I!
CZ II XI
XE ll
Ill) II II
XE III
ED II XI
II

LII i.izi
ciii mirmi
IE! I
ir iii,m|s
iii i,m
ciiki iiirniii
LD |,ui>
mi i:iuriiiii
iizi: c

XIl7 C2 I1 XI JP Il,|iXII1
XIXI CI IEY

P/DQM/Yi xii

were going ro have oighr iines,
eighr asrorisks iriiheiirsr, seven in rhe
seoono ario so on so each rirrre round
rhe ourer iooo we ii orinr a iirre oi
asrerisks s rhe inner iooo orinring oui
the reouireo rrurnoer each iirrie.

we use c io eourir rhe nurrroor oi
iines _ herroe rhe irriiiai LD c.ai0e a
ano E rhe mimber oi asierisks. when
you ihirrk aoour ii. sinoa were using ii
as a oouuier. c goes oown by one
eaoh iiine rounri rhe ouieriooo whioh
is aiso whai we wanr io haooen to B
ourseeorro insiruoriorr, ihe oegirinirrg
oi rhe ourer iooo. is rhoreiore LD B,C.

if you look rowaros rho srro oi rhe
orograrrr, you ii see rhe end oirheiirsr

ioop.
XIM ID DEC I
XILT C1 I1 XI X! |ll,lXlI1

To rerurrr ro rhe srarr oi rhe ouiei
lcioD- aflei LD B.C we ioad rhe A
regisier wiih ihe Aseii ior asierisk (LD
A,a.zAi. we lhen arrive ai rhe irrrrer
loop:

ins iiisi I! BILLC|iiriliit
ma I5 BEE ii
mi :2 I5 XI JP iiz,m|s

As youn soorr see, ihis orrriis oui
"B asrerisks". Now rhe vaiue oi B
goes duwii by one each iirrie rhrough
rhe ourer iooo sinee we gei ii via rhe c
rsgisrer (LD B.C) arro c is decreased
oy rhe nzc c ar rhe eno oi ihe ourer
iooo each iirrie. This insane rhar eaoh
iine has one iess asrerisk rhan ihe
grevious iiue a giving us our rriarigie
eiieer

when c gers to zeru _ airer we've
orirrreo eighi iines _ rhe grograrn
riroos rhrough rho JP NZ.&3002 oi
rhe ourer iooo ano HETs. irioioeoisiiy
rhe iirres oeiweeri the JP Nzs oi rhe
inner and ouier iooos.

XIIC XE II LII Aylill
XIIE CD XI II BILL Clilrfliil
Xlll XE ID LII i\,liID
XIlX CD II 50 BILL Chlrfllit

are iusi io imrii oui a iine ieori
ioiioweo oy a carriage reiurrr. eiisui—
ing our iinas are seoarare Try ieaving
eiiher or both our and see whar
haooens llieiiieivibeiiiiaiyuuiiumps
wiii nave onangerii

Piighi. ihar s uieriiy ior one rrrorrih
l‘Ii ieave you wiin iwo rhings in
ponder ihough

ii we're sirrroiy ooiairrirrg ihe vaiuo
oi B irorn c, why oorher wiin c at aii>
Aoruaiiy. Ii\Bi'5 easy our iis rhe sori
oi riair rhiriking ihar oarr ooour r_o you
oiier your rninrrs been nurnboo by
sevoroi hours oi rriaohine oooe
orograrnrriirig

My iinai poser is a iiiiie more
gerriarioing Try rurriing rhe iriarrgie
ugsioe i1own.wirh one asrerisk ai ine
ioo urro eigni ar rhe oorroni.

QQQQ‘-2

IF
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N
II

CP H ID
CF L III
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<AA5?h§iZ§J,iTHEPIONEERS or ROM sorrw

* P'I?,€2LE<?§I,I  
TO THE ARNOR STANDARDSE
- SPEED - TOUCH TYPING SPEED & SUPER-FAST SCREEN HANDLING
- SIMPLICITY - SO EASY TO USE 8. INCLUDES COMPREHENSIVE HELP
FACILITIES
- POWER - SO MANY FEATURES... LOAD, MERGE, SAVE. POWERFUL FIND a
REPLACE, COUNT, CATALOGUE, INsERT, DELETE, WORD-WRAP, JUSTIFV, BLOCK
COMMANDS, TABS, MARKERS, MARGINS. FORMATTING, HEADERS a FOOTERS,
FULL/EASY PRINTING, QUICK COMMAND ENTRY FOR EXPERIENCED UsERs, DIRECT
ACCESS TO DISC/EXTERNAL COMMANDS.

NEED WE GO ON?
*REMEMBER* Protext is available in Tape/Disc/Eprom or AD1 Cartridge
‘REMEMBER ALSO“ “If this is Iheir editor, I wait with baited breath for their
word proCess0r....."
(ACU JUNE ‘85)

v.-~.=-n¢:-m

l

THE PRO|=sss|oNA|. TEXT EDITOR AT A
SENSIBLE PRICE-

FOH PROTEXT (P) OR MAXAM (MI ON CPC 464 I

ROM I ADI CARTRIDGE Icode ADT P or AD‘ M) £49.95
M-L IGK EPRQM ALONE (code EP or EM) £39.95
§_N95~ DISCS (DP or DMI 226.95 __
-R59" CARD CASSETTES (CP Of CM) £19.95 p
'A|.E5 ETC;1_6a5_6223 For the CFC 6641 Please quote AD2P, AD2M and

add £5, EPROMS DISCS & CASSETTES are the same
codes and Dl'IC€S as the CPC 464

Trade 8. Overseas Orders Welcomed s E

SEND LARGE SAE FOR FULL CATALOGUES

TURN PRO TODAY!!



ARE |=o|z THE AMSTRAD NOW PRESENT -

-11- P IA-1% £29.95

7vvvvvvvvvvvvvvvVYYYvw

BASIC UTILITIES ROM
(Prod Code EU) K

Beebug’s'TOOLKlT' isthe standard utilities ROM forlhe BBC Microand
has sold thousands ol copies. Now the author has written an Amstrad
version. Available only on ROM the program Contains numerous Basic-
Programming AIDS including search/replace within Basic program,
listing basic variables, moving basic lines, load, save, verily, type, dump,
1ormat,Copy and much more.
ALL INCL PRICE £29.95

AND GREAT NEWS FOR MACHINECODE ENTHUSIASTSI

MAXAM
IN CARTRIDGE now ONLY s49.ss(in¢ivA1,ps.p)
Now ALSO AVAILABLE IN Rom ALONE FOR ONLY 1:39.95
ALLVERSIONS NOW CONTAIN FULL SPECIFICATION
DISC £26.95 TAPE 219 95
PRESS COMMENT
“lrrrioi/alive UGWCO I/IIS afliclo /iriished on the ARNOR eclilol
well worlh (he monei/I" ~ AMSTHAD COMPUTER USER
“Assembler: IDDK no It/FIIIEVARNOR is I/Te Desi I have seen"

~ COMPUTING WAT! AMSTRAD
"Absolute magic’ r ARNOR must be the market leaders"

- POPULAR COMFUTING WEEKLY
"Guile Special (III/ICI//I I0 rriailt/T"

- COMPUTING TODAY
"ARA/OR arc I0 be coriqrziiiilalttd DVI a siiperbrob, delirrilelylhe
besl" ~ HOME COMPUTING WEEKLY
"A procluul no serious AMSTRAD U50! can allord I0 be WIIITOI/I'

~ YOUR COMPUTER

IISEII
RAM

IN GOOD COMPUTER STORES EVERYWHERE - OR DIRECT.......
PLEASE SEND ME

(PRODUCT CODE) IPRICEI I enclose Cheque/PO Ior £,,E_
(PAYABLE ARNOR LTDI

L E OR
E ' '7 Please debit rny Access/Visa

Total 2 , , CardNo
NAME: W SIGNATURE: ___,,__,Z,,, E-E
ADDRESS ___ _ ___ _____

7 mm
ALI. TRADE/CREDIT CARD SALES. ENQUIRIES ETC D1'6B8'6223
SEND TO ARNOR Ltd Dept, l, THE STlJDlO.'LEDBURY PLACE, CROVDQN, SURREY CRO YET
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i—~ Stereo makes ~;€5

By GABRIEL

a a o Amst d A I
T“ IwliliIe as QIIIIII |,-

I@==@—i JACOBS I--1—a
Iv.‘- I

Ii/i iri l>  >

HERE'S no reason irI
I princinlc why the

Amllrld lllnuld not ho
IIraIIIIaeIaI.1 to I eeIIIIIIIIieIIIi hi—fi
ltllin IYIKIIIII BIII Iur mall
puopll nIiI in geirig III IIIVDIVI
eIIrIIIIIIIiy clrryinq eiee-I av
eIIIIipIIIIIII lI0llIld oie Ilflull and
IIivvIIvI iIIIviIIg III Ilpolillon IIII
IIIIGII) baIIIvIIII Ihl two IgIIiIerI.

So II vemva installed vnur maeivrie
iri some Iemaie comer Ia keep ii
avvav irem IIrIiIIIriIaI1 iirigers P or
vevrsaii avvav Irom Irie Iesr ciI
IIIarIiIirIe _ aria ii veII also warn I0
rake aavariiage er the IUII potential oI
IIs stereo Capability, IiIerI lhfi C—l.eCl
5000 iIII OI sreree BVHDIIIIBI, Sneakers
and rieadpiirmes, desIgned Ia siI
DEHYIEHEHIIY ari your desk, may be
;IIsI vviIeI veII risen.

The BHIDIIIIBI,DUYDOS9—buII(IurIhe
Arrisiraa is housed iri a sIIIrI1v black
BOX MSBSUVIVIQ 7 bv 5 bv 3; Inches ii
giiigs inio me sieree eIIIi=III gari
taking iIs power Ircim the mairis via a
Irsrisibrmer supplied,

II rias siariaara 3 5rrIrII iaaiI
SOCKETS Ior input and outpul, Ii/I/0
separate vaivme controls, a seieerer
swi\ch ier sneakers er beaagiIerIes
arid COI1'\e5 with aii necessary ieees

iI WIII drive anv speakersofal Ieasr
4 Imms impedance, but Ihe lull
C—Lei:t kit irIeivaes a pair oIJauanese
a iIIeiI ebiibie cone, air siisberisiari

\_:;::_

Imiis, These are ciliable of rieriaimg
up H: so warrs eaarI,arII1 sg I was
svrgrisea to iirIIi Iiiar the amgiiiier
Iieiivers only ii watts peraiIsrIrIai
plenty Ia spare, in say Irie ieasI

lri oraclice, however, Iiie erripiiiier
and speakers proved ll) be vveii
maieiiee Volumu levels will serrairiiv
be aaaquaie iar aii e><cBP\ Irie varv
hard—oI—hearir\g or those I1aIarrriiried
ID damage Iriair eaiaivms

SIBIGO SODBVBIIUI1 IS excellent, and
the rIeeverIev Iasaerisa is iairiv Ilal,
givirig Imiiermiv good sound across
the range Bass Iesgerise iri particular
is imuressive ier such a smaii svsiem

The reiaIiveiv erieaw Korean head-
prieries supplied vviIiI i\, rievvever,
give raiiier Door results irI Irie bass

0rIee you iIava set up the C»Lecl
system or Sny stereo arnplilicaliori
svsrem. Irie Arnstrads avvri UV\YEYf\iI'
kable murw SDEEIIW IS bypassed, and
ariv Sutmd gI-meraIea is aiverrea ID
IiIe stereo DOV!

rriis rriearisIiIaIeIIrrerIIivavIiiabie
seri»va.e vvIiIIerI vvim sIeIee sevrII1,
saari as Pro\ek's RIIrIIar/i<iiiar, vviii be
avierriarieeiiv Irriplemenlsd as iIs
prograrnI11eISITvt9r\dedI\w be And Ir
you haver1'tye\ iIearI1 some of vevr
games wirh good sreree sound,
you ve a reai surprise vvaiIirIg ier you.

A Iaba era gaveIIe bv saeri, vviIieiI
WES sent WIIII the review kit for demo
purposes, gave a Iair ieea oI vImaI can

be achieved musically with the
AmsIraI1's Irirea sgvriri aharirieis,
given ma uruuar eqeinmerii

Hut were siiii vvsiiirig Ior Im-
appearance ei a good Iarige ei IYIUSIC
SOIIWGIE CDIWDEVGDIE with thai avail
abie lor older-eslablished mieres

wrieri Island Logic, Ior example,
Dioduce a veIsIerI III their MusicsvsIaIrI oer the ArIIsIIeI1. the sIeIIb
rasIIiIs, DHIIJUI irIreagiI ari e>IIaIrIai
ameiiiier, IIIIIIIII to war Irie CCIVY\pE\l—
IlClI'T ll'l Ihe shade. In ms maamime.
me C—l.ect svsierri only serves Iu
empbasisa ma present lack ei IiIIs
iIirII1 0| senwaie

At ine Iime ol v.IiIirIg I know OI
erIiv Dnfi orher Arnsrrad—dedica\ed
sIeree amgiiiierasiIIaiivavaiiabie,iiIe
CH2 which curries with Dk'lroriic's
Speech svrimesisar

riiis will give vrIII Irie same basic
ciuabilities as the C—Lect soooeaea,
er course, you geI a versaIiie speech
svrimesiser mrewri iri P bIII it will "DI
give vev the same gvaiiIv er sound.

SO ii veII‘rI less irirarasrae iri
aigirai sueeari than irI good guaiiiv
dIg|\al rrivsie, l'\DI Ia meager Qood—
gIIaiiIv crashes bleeps End siraris
then Iiie C—LecI svsiem is vvrIrIiI
b\.IYIng

cesI is £35 ier Irie rIIii i<iI, and
cisso for me amDliIIer and head—
brieries only iveI cheap, but afford—
able aria quite good value for rribnev

t0MPL/TING wirri mi AMSTRAD Ucrobrr was II
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, tdléqfin
"We// M! Baggfns, a// is ready
fur adventure and / mus! siy
rhings are Iuaking vary Ilupsful
shall we be alflhe/1)"

so begins whn rm bacoml one
0| nu all-timn clauic gm» hr
micro! - rm mnnm. What
follow! i» - Iupllb ucruation of u
qum through Tn|ki|n'l m-my
world at Middln Ennh - u wurld
ploplnd by (mill, mu, dwlrvnl
and mllw othn Rwltnrioul m-
annex.

Based on the plot oi Tolkisrfs
iamnus UDOK‘ The Hflbbil, (he (EEK i5

nbe,fibbmEE5um

5‘ 6om¢et¢£t6on

(0 steal neasure irom the evii dlagun
Smaug WIUV vuu in (he robe o1B>ibo
Eaggins gentieman mmmi.

Yuuvicurney lhrough Middii Eanh
Wiii be anything bLfleflSy,(i'\Ough.ThE
characters you meet mm aiways
lriefldiy‘ w say the least — am1theve's
nu guamnme youv faithful cum
nanions are’

In (his unique adventure each
character makes his own flSC|5iuns.
sci man the game is siightly dliiereln
BVBTY lime ii iS played.

The exciting news IS ma: The
Hobbit is now avaiiabie mr the
Amsilid So (or the ms: iime you can

explore the magicai Wflfld of Middie
Earth

To ceiebrme l|1\S mi, we are
giving away so casseue versicms oi
The Hobbit as pm: for ms month's
comes!

The competition shciuidrfi give
you zmv probicms ;.1\ all ifs Simply .1
Wflfli square Hidden ifl il are ihfi
names oi I8 characters, creatures
arm incnllmvs manlicmed W me book

AH you have to do i510 ring ihem
on UH-' cnupufl below and send mm
IOIASrln\|EIL'V(hE!Y1QC\DbL'V3Q,1985
The mi so “mm F(liUIi0Iv5 nu! oi
the bag] WY" he {he winneli

Hobbit Contest entry form

Name

Aunv@§=i_i.___

HEEHEHEHEEEE HHHEEEEEEEHHEEEEEEEEEEEH HHHHHHEEHEHEHEEEHHEEHE EEHEEEEHEEH EHEEHEEEHEH EHEEEHEEHEEEHEEEEEEHEE EEHHEEEEEEE EEEDHEEEEEH EEEEEEEEEEElEEE*EEEEEIEIIIIHEIEIEUH
5:/H110 Na!1m!Carvresr. Comptmnp Will? m, Am,/.4,

st/»,,.~ Huuse, as CIVCSILV Rand mm Grove Sluzkpwl s»<7 5/w

CU/i/{PUT/NA; W/IN THE AMST/YA!) UVMBPV was 1
l------_-----
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Be a race ace . . . with
ROLAND WADDILOVE s

LL rm thrilll. mu spills
illd glalnoul of tllfl Ii!BG~
luck in your own homo.

Thu famous Grlnfl Prix has blln
llansfcrrud in tho Amihad to lust
youi mu -no during.

And You'll nood nimblc fingcrl
onis inst reaction: ii you'ro to win
Ibo rncc.

Ami a Poor min vouv turbo
EII-Ilgflfl formula lhrnn racer is
npidly catching up with the back
inoikoro. Vou'rc on siio ionq
fllaighl IIBVN $0 pill your font
dmivn -no p-In ls ninny II you
can while You havn thl nhanol.

It‘: ony at rim, but on you
|-ungrcls through mo iioio it
hacnmas morn difficult. The
londlrs will try to block your onii
by weaving flllfl dodging, so
w-nich mn.

Ll Mnnl is n qrulllinq 24 hour
Inca pushing both cal Ind driver
to the limit. Dlylighl should pnil
faiI|V smoothly, but it booomnl
more hairy as You drivu iino thu
night.

nunnq mo ioiiowino dly you
mny oxporinncu cor uouhlo on tho
ltruin hlqinl to -now. Kcop your
flnqnn cmlndl

Thin in I hut, 3D loco fllIIII
with inuiwooioov quomoo Ind
llllnolh ncrollinq llnfllclpl. II
contain: brie! inntnictimu and
you oon ulo lithnr ioyltick or mo
kuyboard. Thom il I I-lbll of bout
driver: Ind n ouiuoiy high spud
tuno to lccnmpnny it Ind the
innructionl.

Tho pmgnm in will nnmuno
Ind ouch Iubroutinl |III boon
givan 1 min to aid dtbugqinq. so
cllllul with tho duh nnlmlntl.
thorn lro I'IlhII I lot — lnlko Iuro
that you'va antoud ouch axncflv
ll linld.

i VAMABLESi ' utasulcur ,i o.= %?,':1\ii:\a\esa1carZ
3 '2', Yguixwflldlflite.
i ,9; niifiooiw
i gcolo Score.i . fl_‘ lives L\vp:‘iBBa|you're in.\ £1 . oii ‘:1; ‘goo-es in me mu“ l'\:ve Slashed

ii "‘ "'$ 0|, Flagshowiflgiflhe safldqrourvdi ioi movinu Ci‘‘ MM‘, Flags

‘oi
Ouobu 1955
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(UMP!/V/N1 W/7H VHF /IMSIH/ll)

‘-‘J-‘\

IEII LI lilnl
2| iizii ly Miiiiaiiou
SI Rilllrifinlpiitinq um nu Autnl
ii aiisui \2‘7lilElI iineiiiiu
5| EDSUI 1IZl:lE|I iinmuiion
ii lll|ii.E anmiiiimui
1| ansin zmiizii suniiq qrxd
an iiisui 92liRE|\ so-un
in min mm mil in
ill niiiu mn
ill mini Ii
izi mini xzliiisii irom
in siisui zmizii ion ur
lll iiiiun hlilil no i
isi mun osmsii no 2
iii ausui suiisii Inn
l7l aiisui szmzii woni
in ensin miwi mi nr
in siisui suiisii sun
in uznii
Zll ifliill minsii Crnhld
zzi IEIIII
llliiiill Ni ltrirl
zu mm
zsi can
in mi luv: nr
17! ifllllli iii,ii|,s||,a»|ur,|,iisiiu
ii iii.iz|:.sn.i»no.n.iiu-miiiiiz
iimi>-ii-iiiiizioiqw>-inis uu
YNEI u-i me IF u>l6 IMEII n-ii
m IF uimi<|.i inn neiuiui ELii
zz,ii,zi,|ii||n-ii
in XF mi WEI IF uiii-no Hill
i-iini uiiiziuiu
i-mi uli
lll IETIIIII
HI IEII --------- Bfflllnl -'"'""
SKI q-iqillllflll xiii q-I Tiiili cm. II
iniii I,1!|li|K mnnziunu
m 1F qll Tlill iiu. niiiiiiux |,iii
ax miiiii 2,l!iIlK i,n|i|ii< s,iiiiii
|,lliRE‘I\|R||

xii iiu. iliiiiiiiii |,iiimi miiiiix
zmiui miiiui i,zi-iiiiii i,1:iiizi|iii
an mi iluvl KR i
an IF ii-is iiisi LICME n,hiPllllT -
liPRIIi' |ll|}iliYIlll€i'iIl|,2)|IEillii|l
HI hilflillilli (¢iH1iiFfli(E llllhl
3" IF lll MEI lllllhll1iEM.L III
i,i,i,i,ni|>imm|o isz,m,m,ii,|
IXIETUII
lll IF Pl WEI llIl¢(X(l|-lI>li ELI

o,o»,., 7955 45

lll iF l:i'iIl)hiln'iIlilli TNEI EDSUI 1

I
'1

P
IKE lllU,1MCl|.L iillilliilll lillI,ii,

n

lll iF il)1l HIE! IF “Bil-{H3 Will ii

n
iiim |,iiini i,iiiiiii< 2,ziiiiii,i,i:

K

ll

‘illliilli|:nv|¢mirl¢|lli‘iLi'ifl|TE l|Z



im-iu>2|mi<aiiio>z|iiii>ii
iii siilllh-12i\|
lll cm i.n||l.=,n,ii,n¢iiimii|i=sii
iiiiii miillisllii|~iim1il.i
iii un:h-N1
iiu RETURN
iii iii ----- mi m 2 ----------
in IF i-2: TNEI mm! (|diPRiilT '
-n=|iii-Iinon-imngiininciii L2
wiiiiii iiiiisisiiiiiuommiiziiiiiii
in n-imniiiii dii:Fi!KE imi.s
iii IF ul HIE! i-ilii-izicm mu,
Ii5i€i5i'lFi')i5Di.i|lD i:2,i||,m,i|,|,
l:R£YURii
iii IF iill iuiii lt.l!¢iI(Ki'iX>li ELSE
(firidfllilil(i:H(d)ZI)l(l):I

sn on-ii~iii\i
sin cm IiMll,:,d,:l,lH,gp(li*|lii5li
uiili l37>Vl|i5l.iiI§§illlZ.l,l
in =-ma-i~i
5:0 Rsniiiii
54: REII ciuiiqi qur
ssl if qur<5 iiizii qnriqllr-iillkiilii
iii)-ll
an IF qnr>l iiiiii qni'Ig||r+iX||KEVlI
u-in-ii
57l LDEQTE l9,2SiFil||i illblliililqni
Min
lll FBI i-i in in-qmiilliiiiii
in lisiuiiii
in mi -------- iim
iil ink is.iiii>ii !.iiiiii-iii-i
in IFIER 2|||.| aniiil sil
iii iiiiiiiiii
6ll iiiii ------¢---------------------
in INK i5,|ii|iii :,iiiii-iii-i
ALI mm 2|||,| iiiiiiil ill
in RETURN
iun mi ’----------------------------
m mi i!,iiimi 3,iiiiii-iii-i
in IFTIR 2m.| aniui 71!
HI iiiiuiiii
m IEI ----------------------~-----
in nii l!,ll|l||K mliiii-iii-1
7ll iiiiumi
75l RE! -------" Cruhld --------
in PRIIII iiiiimliiciiniizziicimiii
m mi ill in in
in inmin l2I,ll¢ill‘ilRlll!llllI),lI,i!,
|.l,i5
iii Pill 1~IlHMil|liLOIATE miiiikiin
izi,1i-iiiiimiiiiziiriiiii iiiiiiizmiiiii
iuinisn
Ill FDR llllY'1 in ill:lEXT
ill NEH
IZI PRIIY CKl|l22I|EKR|llI
iii SGLIIID isi,|,|,|isauiio i:2,|,|.|
Ell iim-iiiu-i

an IF iiiu-i wcii iziumi
ELI run i-in in in siu i
an IIDVE miiumi sz|,ii|,ii
an um
iii 6IIii=ilih=l2ic=iIil*lfi|h=I|qll|‘l
link!-I
in PEN i
iii RETURN
m iieii so-oi
iii min C>(lll2!)iCiill(li:l|0( i,isii
IIK 9,6:lliKiI,1l:llKH‘S
HI IIDIIE iiniii 1|,l|li|K :,z|iniii mi
mm i
vsi IIK imiiiwsii l5xCL5
in uiiiiiix i|i|,iui,i|u,z|||,in|,i
ininiisni l,l,l,Ml,l,|lliCLi isiiin
i -i||'1liSiFM i-i in llilllllillblliy
I251~ii|flI|l5IiiliiFi'|R i-i in iiiiinvi i
olll))lS2,y+RN|IlliiFi'(l||Y Clflflllliiilfl
iiininrmizii
in nix i2,i=iui ii,a
in ylilli i-i
iii mi -ii,-ii,i inis
llll run HY in y-i SYEP -z
llll MIVE |.iiiimi i:a,i
iizn um
im i-iviiy-i-i
iiil IF i>| iiisii iii
IISI run i-i in ll
im i-iiimiiiiy-zliimiiizliriiii -in,
-ii,i:n-I-iiiiiiiiiiiim
mi rm 1'-1|-|0(IN‘I(RN|MH ii mi
iiniiimiiinn
im IWE i,yii>imi i~i,2n
iiii IF Pr fllil mi -ii,-i|,i2
iiu IIEII
llll iizii
ll1llIl2IiH.i'|i -ii,-i|,ii
iiiu run i-i in iii iiir I
iiii IIIVE i,|imI ms:
iisn IF i-up men i-ioi
Hhl iisn
H7! i-iimiiiii cmiziniiiiiiisi
llll mii i--:2 in n sizr i
im IIOVE i,|iiiii|i i,2sz,i
i2ll IF i-in HIEII lll"
izil IIEXI
izzu HIR i-iii iii m mi I
izsi MWE i,|iiiimi :ii,1i2
iiii iisn
izu Flllll ciiiiiziniiiiiiiliiiiniaiii ll
ii,ii|i,i|i|,zi||,m|,i|||ii:ui iiiiiii
isiii |,|,|,ii|,|.u|iPi.n1 -ii.-iliii
iziu PEI iimzii iiiiiicni miirimii
‘Slum! Inn!’

izn ill!llilihlliizlilidlliihlligur
-iioi--iii-iium-liiiiu-siaii-ii
ml iziinii

im izii iiiltiiiill
ixn NEIIMV WFFF
iiin IIEFIIIT --1
iizl ini.iiiurnui--i
iisn RESNRE
iiu Eli i,s,2,i,s,-i,i
iisn iiiii quill ,ri|uH1l|,h|i:imi|l
g|i4I)IliA2|liq9(lillliflliijpiiillillll
im run i=1 in lliMlIl(i)I‘Tll i
i-uiinoniii-iu-iiimzii
mu i-mu
iii! iun i-i in ii
iiu nu-iiiigiii u,i|
HI FIR lll iii ii STEP 1
iiin kIVAL('ii'¢||lli1(n),,\,7)hm!I‘!
im siilllilltkililtl
iii: um
iiii IF on<>vu.i-i-mi THEN riiiiii I
Error ii mi...-isiur
iisi IIEXT
Nil Mil il1|Cllili7EHSDl7I7éFli|
Nil Mil SICIDMLIIISHIIFDEEZI,
llll MIA ClDIl7El!Xi7B7i7£Fll5lI,fli
15" Mil iillltlbliflilfililllllfl,HI <
llll DITA lS7Ill|lF-Silllflflliiflilii A

I55l5Zl MTR lfiF1KlIFBEi7BDllB673li
llll Mil llllllilliiilliiillilliifl

iiii DAM DDIEIIIZSYAIIIIITEIISZSIJM 3
m 7!3| 4

/\"*V~‘-I1(-'5

l5lI DITA lISl17fl47|Illl7Ml|7E!,|liF 1
iun mi inmisiiriiiiiiiim,iii
15“ Mil SIIIIISICIIVIIIIHFICLIEI
mi mi i-1 ii iiiiiim max: iiiii
0ii)l||EXT
im iiziuiiii
mi lll! noii; ll!
Hll IE! lnllllllflnliiliilli
iiii iiii ii,i.ix.ii:.iii.ii,s,ii,ii,
s,ii1,2|i,m,isi,s,u,ii,:.is,iii,ii
,i:s i ,
mi um x,ii.i,i.m.iii.ii.1ii,s.i
.2i,:.iii,iii,zis,zii,i,ii,zi,zi,in,
2|: ‘
llll MT! 179,lV5,4S,lX,ll,2S,lW,7l,
1::,ZIX,l!,4},ZS,2S,lW,H!,7Y,2lS,|!

i.is,ii
iimi,

2s,iis,iis,ii
s,iii.iii,u.

INI MT!
JJI7, HS
lll
lb5I um 2|
i,iii.ii,ii,
43
iiu ems,
mi ,ii,ii
,4:
mi M14! x
iiai RBI liq i-no
im REI Rnnill/Iuiiilnfli
17Il um ii,:.ii,isi,i1,e:.i.ii,i,s,

Uri/ihéi was L‘()MPL1H/VL‘ W/VN W5 wsmo
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i
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A7,W5,W5,l3l,SiS,2K,!,i99,79,H3,1l
I
iiii iim !i|3,7l,2S,lW,
s,iii,zi,:,is,ii,ii,is,i,
.ii:
I71! um imii,ii,iii,2x.ii,ii1,iis
ilV5,\!l,I!,43,l,Z3,|$,b3,fl,ii3,4S,1
iiii IEII iiiiiiii Nil!
iiii REI RBIi=UiIIiHlf|l'5
iisi iiiii |$,b3,iK,bS,hS,6S,fl,AS,A!,
03,13,IS!,la'i',43,2S,6!,A3,!,I,l95,lV5,
s
iiii viii s,<is,s:,i,ii1,is,is,iii,i,i
s.ai,:,ii,iii,ii,iii,i,is,iii,:,ii1,ii
s
l77l Mil l95,l5i,l|b!‘bI,3,A3,fl,|3,
63,3,6},fl,bX|A!|b!,Ll,!s3,A!,63
1781 REK ilill HCIY
179! REII lliilll/Cnliilnlli
lill MW 63‘fl,b!,b5,l!,b3,6X,|l,b!,
03,NJ3,A!,b3,6X,AX|tS,BX,4!,4!,1S,1
X
iill Mil 63¢!‘
l,ii3,N,H,7,l5,
AS
iiil Mil N,|3,6l,AI,63,N,6!,63,L3,
ms,mi,a:,is,i:,ii.ii,iii,is
iaii iisii iiiiii
illl MILE iNKEY(|7|(l MID illKEY(7||<
i
iiiii ussiui: iiiiiinii piiiiiiiiiiiiiii iz
i,zii,iii,iiiiwiii ui,zss.2iii.i2iiii
uiiii i,i2i,2iii,i2
iiii iiiiiiz piiimi iiiii iiiiisiiiiiii iii
ii XIIKEWIHI
ll7I iiiiuiiii 4'.iiii=i,ii.iiiaiiiiiii i,i:i,
ii,iiii:ii iiiii
iiii iiziiii
iiii mi iiiiiiiiiuiiii i1i,m.2ii.i:i
iiiiiiiii i,zi:,zii.iiisniiiii i,iii,iii.ii
iin INILE iiiiimi mi iiiiisiiiiiii iii
i iiiKEY(76i(l
iiii iiiuiiii i,|iii=i,ii,iiimi ism
iizi IEND
iisi IEIID
mi ii lliKEH|7)>-i iiisi iii-iiuiiii-z
iiiii-iinqiz-i ELSE iii-iziiiii-iiiii
HIIIIHIMITS
im iiiiiiii
iiiiiimiii,iz1,iii.iii.ii~i,iz1,i4z
,m,iii,iii,iii,i2i,i21,iii,iii,is,i
ii,iii,i2i.iii,iu,ii,iiii,iii,iii,iii
,is,ii,ii,iii,iii,iii.ii,iii,is,iiii
iiii wiin I
iiii iiiii iii,ai,ii. ii,vi,iiii, is.iiii
,iii, in,iii,i2i
iiii iiiim iii,ii,is, ai,ii,iiii. is,iiii
,iii, 1l6,iN,l21

ziii iiiii iiz,iz1,ii~i, i2i,iii,iii, i
ii,iii.~i:, 1l6,VLI4,ll
ziii iiiii iii.iz1,ii2,isi,iii,iii,2i:
,239,153,18|,3]!i253,2l|,ll!,lK9,15!,
iii,zis,z:i,zsi,iii,2ii,isi,iii,iii,z
ii,iii,iii,iii,isi,iiz,isi,i
mi iizii iliilflltllflil
mi iiiiii iiciii lilIlEiEN.L iiiciz
ziii INK i,isiiiiiiii:ii i:=iiii< i,iiiiiii<
z,iiiiii< i,ii
zisi iiiiiiiiiii ii,ii,ii,i,iimsii ii.2ic
LS ii
ziu iiiiiiimi ii,ii,si,z,iim:ii ii,iic
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continue their Amstrad graphics series
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before. and using more eeene. logical
ineinees lo keep track of ine pieviees
snepe

Balms we gel ze ineee ieennieees.
iers Hist see wnei happens wnen
nennei drawing ieennieees are eseeProgram I uses ihe Subwuline
sienine at iine ieo IO draw IWD
squuIes.Theli1s!ia drawn in pen 1.
ineeeeene in penze onenirv IO Mode
o lhesa are lilled with eiigni veiiew
ene bright even ink— ink numbers 24
and 20 vespeclively

The squares, wnieh ara siiemiv
overlapping, are drawn wiih ine
nennei graphics pen. we heveni
esee lhe PRINY CHR$(23) inei we
eeme eeiees ieei inne

The even square £IpDeaYS en iep ei
ine veiiew nne, snnpiv because we
p|l1(lSd\l\i5\iThB DIOQVBI11 new hehs
at the WHlLE.. wswn of [me no
eniii e kev is Dressed.

The DIOgrBrl'\ new Mtampts ID
ienieve the even square ev Vfldfiwirlg
it in the background eeiew using pen
0 - blue, ink nwneei 1. irs iess Khan
eeeeeesiei. You'll see lhat e eeinei is
ienen out of the veiiew square wneie
ine overiav occurred.

The pain! lo eiesp is lhal if we eseclon’t...

puler d0BSV\\ IGMEIYIDEI Whfll wl
was under the cyan square when
satisfy me ieep ev eieseine e key
ermre area eeeepiee ev the see
square is redrawn esine pen 0. Ha
ine enenn out nf the yellow eee

Te pievieewne micro whh w
enieunie 10 some ienn ei rl'lGVl'\
we need (0 use the logical 4
function. iers modify Pmgrflm |
adding line:

ll min cimmiiciinmi
Now we have drilwn the iwe

squares again, em inis iinie we've
used ine on iunenen. Nenee when
the squares evenee e third eeiein,
red, appears.

ll veirve ienewee wnei we said
last lime you should have rmdifliculty
H1 working (ml wnv ine lhivd culour is
(here

The veuew seeeie ie dllwfl ilm.
and sinee it is onee wiin pen 0 (ine
biee eeengieene) it ie unchanged.
Vou'll VOm9rl'\bQI inei 1 on u ie l.
sini-ierlv Where ine even square ii
oneeenieine hackgrounditrsmflina
even.

However where ine Squares

the normal grepnies pen me eei
‘ 1

. Y. . ‘
. . D

r
ei

I
e

1| III PIHEMI I
ll NUDE I
SI :nllur'l
OI IIZIIFIII
7| iflllll lll
ll culmir-2
7| IIZIIIYIZSI '
lll iillll lll
lll IHILE llKEl1I"|IENl
lll :ulmirIl
lll llflllyllil
NI lflllll lbl
lll END
HI kill MIN Ill-ME
l7I mv: i,v
III Fill llrlpll Tll 2!
NI IIIVER 4,-lll
zu mm l,ll’l,:nli-M
Zll Nil‘!
ZZI IEYUII

Pmflram /
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everiep ir's e differeril kettle er iisn.
Here we ere oning rherep ieh eerner
er rhe even seuere en re rhe perrern
rignr eerner er rne veiiew seuere

This oning er pens 1 end 2 resuirs
in rne uveriep being drewn using pen
3. This is eeeeuse 1 ohed wirh 2
gives 3 as ihe resuir As pen 3 isfiiied
wirh erighr red ink iink number si rhe
everiep er rne seueres is red

oi eeurse we den'r reeiiv wanl inisrrnrd colour ir's a nuisenee we ger
rid of ir by ehenging rhe ink eeieur in
peri 3. Trv adding:

1| iiir ml
rd Prdgrerri 1

Now when you ruri the program
the overlapping portion oi the squares
will still be drawn wirh pen 3 bu! this
lime ifs liiied with bright cvari ink.
This gives lhe impression that lhsi
even eguere is in rrenr er rhe veiiew
Orie You can reverse the urocass DY
riiiing pen 3 wiin veiiew ink using.

INK LII
11 veu enrer inis in direer niede

you‘ii see rhe veiiew severe suddeniv
ieep in irenr er rne pine dne

oeservenr reeders rnev heve
ndrieed rner eirer edding iines so end
40 re Pregrem I pressing a kev seenis
re neve ne eiieei. This is eeeeuse
were new using on iegie.

Aflei rne deiev er iine iio rne
pregrern gees en re eeii ine
suereurine re drew rheeeeend sguere
egein. This rirne. newever. it's using
pen 0 and on iegie Now envrning
ciiied wirh o rerneins rhe seine e 1
CF01:'i.OORO|sOvso!heresu|lis
rnei es rne seine pens are used re
drew rhe seeend square, rhe eeieurs
ere rne seine neneernereeppeersre
be ne enenge

sp rer we haveri'\ dene envrnrng
using on rner we c0uIdri‘r neve
eehieved using rne nurrne1 deieuir
logic. Lel's ger eeek lo eur preeieni er
rerneving rne even seuere re reveei
rne eerripiere veiiew ene we de rnis
ev reking e eiese reek er wrrien pens
ere peing used re drew en whien pen
uf rne sereen Figure i reiis us wner
we need re knew

We een see rner rhe reeekgreund is
drewn in pen 0. 00 in pinerv. The
veiiew suuere is in pen 1.01 in einerv,
whiie rhe even sduere is drewn in peri
2. 10 in pinerv The dveriep is drzwri
using pen 31ii1.vi/e see rnis es even
because of rhe ehenge di ink in iine
40.

A iirrie rheugrrr should epnvinee
veu rndr re erese rne even seuere end
ieave rhe veiiew imact needs rwe
epereriens The everiep hes re
eeeerne veiipw re eeinpiere rhe
veiiew squere. while rne reer ei rhe
even equere reecenies biue. biarldirig
in wirhrnebeekgreund.Tnereererwp
vvevs ol dding inis

The iirsr inerried is re errenge rhe
inks in pens 2 end 3 re piue end
veiiew reepeeriveiv. av new vdu
sheuid be capable ei dding inis using
ihe INK command. However this can
be u eii conrpiieered end ir seerns
rarner wesrefui having rwe pens iiiied
wirh rne senie eeieur ink. |r's batlarlo
use ine iegieei eeieurs lo eeriieve rne
seme end.

The rnerned is exacriv rhe eerhe.
perehing in rne udieurs es required.
eur using iegie We need rd eppiv
seine iegieei iunerierr wnien wiii
drienge rhe pens drawn using pen 2
(even) To pen 0 ibiuei and rhepveriepping pen 3 ieveni re pen 1
iveiipwi.

This is EXSCHV the senie es before
eireepr rher now we don‘! rness
erdund enenging rhe inks in rhe pens.
we use rhe idgieei drewing rrierneds
re piek e penrriereireedv eenreinsrhe
eeieur of ink we need in rhis eeserne
Ariiniuneiien wiiidprneiehieruses
you'll see in e rndnienr

The quesrien is. which number
shduie we AND en re rhe screen re
prdduee rhe eerreer resuir 11 veu

/
i .

co(pen oi

~ Figure i dningIwa Squn/2: uriIn rne eeruen
ekernine Sepremr>er's AND logic
eherr vdu sneuid rind severel numbers
whien will give rhe cerredi resuii For
ekunrple 2 AND 1 wiii produce 0110
AND 01 gives oi, whiie 3 AND 1 will
pr0L1uCe 1 ll i ANDOi givesiiwhieh
is exactly wner we wsnr.

From rne table veu'l| see rner rhe
nurnbers 1. 5,9 end 13 eii produce
rne required resuirs. Aerrrsiiv ii vou
ippk er rhese numbers in binary ir's
nor difficulr re see whv rhev all work
Tupie I shewe rne deeirnei end einerv
aquivaiarils.

Noiice mar rhe iesr rwe hils — nirs
oend i measuledfiomlheriqhtmosl
pir - ere elweve rhe seme. We ere
Mining rnese nurnpers wirn pen
numbars 2 (0010) and 3 100i ii. so

Talzinl Durml/andernerv lqi/Iva/urila
we ere reeiiv eniv using eirs 0 end i.
airs 2 end 3 rnev be eiieeriveiv
ignered as wnerever veiue rhev nerd
wiii rurn re 0 when ANDsd wirh rne
os in eirs 2 end 3 errrre pen nunieers
2 end 3. The resuir is rrrer eii rne ieur
numbers epeve wiii preduee rhe seme
YESIJH.

Let s see ii ir werks eerreeriv.
nernenieer we need rd enenge pen 2
ieveni peek ro pen 0 ieiuei. iiwe AND
regerner 1 end 2 rnen rhe resuir is
rner pen 0 is used. This wiii restore
eur eiue background.

we eise need re enenge pen 3.
wnieh is iiiied wirh cyan, back re pen
1 iprighr veiiewi re rneke sure rner

um c0MPi/Ti/1/5 W/7N rxs AMSYRAO eeieuei H785 5



rhere's no ehunk our oi rhe yellow
square. This is done ev ANDing eenl
(ullwirh eon 3UHtDgelpen1[0|l
which is. or eourse, erighi yellow.
Program ll shows hew ii works

Arrer drawing rhe two squares ii
wairs lor a key re ee pressed eelore
removing rhe ovan square. vou‘ll see
rhe yellow square is resrored ro
normal. Press a key again and lhe
cyan square is redrawn. The
sequenee is regeeiedeyeryiirrieakey
is pressed.

The eregram works by oiling rhe
iwo seueres on rhe screen using pen
l ror rhe yellow square and oen 2 ler
rne oyan one. The ink in oen 3 is
changed ro cyan ro allow for rhe
everlae

Nuw line llo holds rhings up unril
a key is pressed Once rhis is done rhe
program uses the subroutine at 2\0
ro draw over rhe second square. This
rirne, however. ir's using pen l wirh
AN0logie.The resulr orihis is shown
in Figure ll.

As you ean see. alrnougn oen l is
Iris sslecled graphics Den, the AND
logic ensures thal perl O [blue] is used

ll RSI PIDIMI ll
2| RUDE I
1| INK LII
ll culaurll
5| MM
ll lI1lllY'!lI
TI l0€Ul'7ll
ll :nlaurI2
9| mill}
lll llflllylill
lll IDSUI Zll
lll IIILE l||KEIlI"lfi||ll
lll lI]llll"1
lll infllli
150 ii-miy-2:|
lll PRU" CH!lZ!I|Illl|(Z)|
I7. Willi lll
lll MILE |||lEY|I"lillD
III IMO N
Ill Ell
lll Kill Nil III-Mi
ZZI PIIIIT IJl1l\|l1KhC||Ml:fldl||
Zll IWE lyy
Ill Fill Itrlull In 1!
ill lrllvill 4,-lll
Ill MM I,lllyrulw
UI IEIT
Zll Rillillll
el-
Progreni u

00

ror drawing mosr of ine seuare while
een l iyellowl is used lorrrie overlae
Hence rhe seeoiid square is effec-
iively erased

The program ihen wairs ior a key
io ee eressed oelore rhe sow ol line
190 sends rhe orogram eeek ro line
so.

Now rhe eoiiom seuere is drawn
agein. rhis iime using een z wiin on
legie The resulrisineirherirsisouere
aeeears again. Try Ofilrlg 1 wirh rhe
oen numeers shown in Figure ll end
ynu'|I see why. The program new
eomes re line lzo and. when a key is
pressed. ooes en re erase rhe oven
square as eelore.

so we‘ve used rhe on lunerion re
eur rhe shades on ro rhe sereen end
used ine AND runerien io remove
lhfim Bgiin.

Try re grese rhe leoi ihar rne AND
lunerien is eeing used es a nresk lsee
lvlike ailieys excellent Blrs end layies
series for more on masking.l This is
done ey seleering a velue wlrieh will
mask our. or ser re zero, rhe eirs we
do ner wsni from rhe pens rnsi ere on
rhe sereen.

lloriee inar we used ine numoer l
as an AND mask in rhe leer example
Pen l is in raer erighr yellow. eur.
remember, we weren'r aoruelly using
ii re our yellow on rhe sereeii -
elrhougn by ooineidenoe eur lirsr
square was in ink l.

li was simoly being used as a
suiiaele mask re remeye rhe eirs we
dll1n't weni irom rhe pen numhars
already used on sereen and so leeve
ine oen nuineers we did.

Vuu'|| reinemeer rher we said rhai
5. 9 end la would doiusi as well.Try
using rhem insiead or ine l in line
rao and you'll see ihar rhe eeiion ol
rhe orogram is exactly rhe same.
we're nor rrying ro draw in eens 5. s
or la. we're lust using ilrem because

00
loen ol r

rrgere //- A/VDFrlywim en. r lav
when rnev're ANDed wiin ine eerie
already en soreen iney give rhe eerir
we wani rhar produce rhe eolours WI
need.

Alrhouoh we have only used iwo
overleeeing squares up ro now. ii is
eossiole ro ekoend on rhe same idea
ey using rhree or even more squaru.
However ii does oeeoirie mere
complex, end ir leaves less eholee of
eolours. Remember ihar ariheugh we
have I6 eolours inirially in Mode 0.
every lime we use en INK eemmand
ro ehange a colour ir reduees our
number ol cnlours ey one.

ln Program I we used iwo oenr
eorn lilled wirh erighr oyen. so ihsr
eur down on rhe iiumrier or eem
eveilaele re use lor erher oolourr.

we neve seen rhur when using
only iwo sgueree we need io ohenge
one ink colour, so rhar in Mode 1 llour
oensl we esrii progress urlv lurrn-r
rieeause ol rhe oolour limiraiion. Thl
lirsr pan is used lor background. rhe
seeond ior one square, rhe rhird ler
rlie eiher and rhe lourih lei rhe
overlee.

However in Mode 0 wirh iis la
pens we ean demensrrare how ro
elaoe rhree Overlapping eoleured
squares on rhe sereen end {heir
remove any or rhem while srill leaving
rne eihers inieoi.

Program lll shows new irs done.
when you lirsi run rhe erogrem leave
eur lines 40 re 10 so rhai ine shapes
are drawn vviihoui any ink enaiiges

Press keys 1, 2 end 3 ro irreke rhe
squares aooeer. As rhe ihree overlap-
ping squares are drawn you'll see inei
rnere are now several diilereiir
colours on rhe sereen The inree
souares have oeen Oiled onio rhe
sereen using eens l. 2 and 4. There
are eigni oolours on rhe sei-een as a
resulr or all rhe OR'lrlg

Now add lines 40 ie 70 ro ine

52 October reds CDMPVTI/V6 wmr ms AMSYRAD

l
.4



 J

/
Lie

r

i

1
r

i
a
5

e

1| rill nllsllnll lll
2| iluli: |
:1 REII clullls: lilks
0| lilll ml
5| lllll ml
a| lllll |,zr
1| lull 1.25
a| uzli llzizcl llzls
9| ullllz -l
lll IF lillrillul-I mil illlilir HI
ll| IF lllllzmsr-| rllzll mun 1s|
l2| IF llllrzilan-| rllzll lilililll Sll
lXI IF lrkzliluiiaz TNEII |llsu| Ml
lll lF lllllevlrsl-:2 Tlizll alisllr lll
HI 1F lI|KEV(57)I31 "I51 IWUI "I
lbl l€|lD
l7I Ell)
III REII Dill BIJIRE 1
NI EMUURII
ZII Cfllill

zl| i-z||iy-in
m rlisllr an
z:| lisrullll
zu IEII mil saws 2
zsu cuuiun-2
zu mils-T
27l ii-zsliyrzls
zu siisur an
m nzluiill
l|| iizll ml slillllll: l
lll clllaull-l
m anus-s
lll i-zzsir-225
su mm MI
la RETDIN
all IEII ems willie l
STI raliivr-r
sar ii-z||iy-in
m cl-lfl|IZ
l|| mun an
lll rnilllil

m lizll zlllls: sllllnliz z
in riiliiiii--:
|l| ii-miy-21:
in tfll1l'Z
lbl ensln sir
l7l rnllslil
l|| REII me: SIUARE x
m reliiiii--l
an i-zzsiy-225
|i| sari-z
szn euwl su
ssr lznlllil
in lizii llm /.ERl5i SELECTED sliuilr:
an hrllli crllisizllinlillrlrrurli
su lllivc liii
STI ran |trlp=1 lo zs
an llnvsll 4,-in
m nlrillll |.l||,=iilrvi-
in llslir
lll izriliill

Pmflra/rl iii

program, and when we run ii we end
ue wirh our rhree squares in rhe
eorreer eolours we may new remove
or reelaoe any one or lhe squares by
eressing keys l. 2 or 3 in eoniunoiien
wirh rhe shili key.

Pressing one oi rhe nurriears will
draw ihe aeerooriaie square, while
holding down rhe shilr key end
eressing l, 2 or 3 will erase iliai
square Nolice ihai ar all limus rhe
oorreei eoleurs are mainiained on rhe
sereen There are no everlaes.

Figure iii snows rhe oens eeiiig
used ro drew each seerien ni rhe
squares They are all rhe resulr or
orring rhe ihree graphics gens, l, 2
and 4. when all lhree squaresoverlee
we need re on aii ihree numbers io
rind rhe resuliing ink numeer. The
logierurioiions ean be aeeliedlo more
lhari iwo numeers

in ihis Drogralvl we're using rhe on
lunerion on rhe numbers l, 1 arid 4.
The resuliing oen numeer ai rhe
eenire is inen oinary lll or 1 in
decimal as shown by:

lll lll lll UR lll I lll

Faeh numeer is 0Red in iurriio gel
lhe final VeS|J|l.

YOU may have nuticed {Hal each
square is reoresenied by a seearaie
bii in rhe above numbers. Birzero, rhe
righirrrosr bir remember. can be used
io deiermine wherher square l is on
ihe screen, while bironeidenririesrhe

lol I
(Mn El

I00 lloan 4l
Y

seeond square and linally eii iwo
relers lo rhe rhird square

ll ine eeerooriale eii is sei io one
rhe square sheuio be visible
oinerwise il ine bii is sei io zero rhe
square is erased.

ii you lind lhis a lilrle dirrieuli re
undersland rry reconslrueling Figure
lll wirh eeneii and oaoer, norinq down
rhe resulis in binary.

Firsi on rhe yellow square, oen l
on io rhe blue osokgrourid, gen 0.
Then OR rhe oyan square, pen 2 on re
ihese and noiiee rhe resulis Finally
on rhe whiie square. pen 4. on ro rhe
sereen and see rhe resulis. vou
should see new eii one, rhe second
lrern rhe rignr isni ser in any or rne

overlaos unril rhe seeond square is on
sereen siniilarlyeiiiwoisn iseiunrii
rhe rhird square makes ils al1l1ear—
ance
do is make rne aeurouriaie bii zero by
using a suirable mask and aoolying
lhe AND logio In Prcigram lli we ve
used e ll lol as ine mask io erase rhe
yellow s<1uare,5i10l)as(he mask io
erase rhe oyan square and 3 lol l l as
rhe mask ro erase rhe whiie square.
and paper version of Figure III rry
working eaekwards. erasing succes—
sive squares wilh rheir AND masks
You'll soon see how rhey werk

000
(gen 0)

Flgl-1/9 /// naing
Ihme sovame ari
Io iire nrellrl

To erase any square all we need lo

ll you've made your own pencil

lr's uossible ro draw a lourih
L
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sguara and sun make ina pr0gfBm
wnrk. we would use an 3 in represent
the Iounh sguara. so a suitable ink in
draw ine sauara would be a iainary
iouo _ ayani aiineugn you inay iike
(0 enange ine asiuai eaiaur ei ink s to
ennirasi wiin ine nngni cyan we've
used unni naw.

We'll iaaye yau ie work out new I0
modify PYOgril'I\ lll ti: wcirk wiin (our
squares Rernernaer I0 on ine
sguares Dn lo ine screen, inen AND
ineni off again wiin a suiiaaie mask.

UD lo now we naya only used ine
on and AND iuneiians. ii seerns that
we naire been negieeung ine son
iuneiian. However EOR nas a very
usavui pvopertv, as we snaii see Wilh
Fmgram IV.

ll Fill PIIBIM IV
Zl llflli I
3| Pllll ENRIKZSHCNRHHI
ll nI15llY'Z!l
50 INILE -I
bl IIWE IiV
7| F0! ltripll W Z5
ll IWVEI I,-lll
fl Illll lilll
lll Ill
lll NILE lllKEYlI"lIllD
lll IEIII

Pmgum IV
Thisgdriwn DHG square in DB" Y

inngni yullnwli Aiiai drawing ii ineprogram waiis Ior a kay in ea pressed.
when ii inen arasaa ine sguara Press
a key again and ine snuaia is redrawn
The DIOCQS! is ieneaian ayaiy nnie a
key is pressed

Thii garnansnaies how ine EOR
iunaiian werks. vau see, iv yya EDR a
iirsi nuniiaer wiin a saaeng ene. Khan
we zen ine second nuniiaer again
wiin ine resuli. we end up wiin ine
nnginai nurnaar again

A iaak ai some binary numbers will
niaka inis aieaier. ii we use 0 as aur
iirsi nuinaer, and i as our second
nuniner inen in DWBYYI

IIENII I ll
lliflill 1 ll

Notice that wa have ended MD with
ine uriginai number again. This rule

anaiias in any numbers, and ine
seguenee will eeniinue Kn vepeat nseu
over and Over again

vau inigni iika I0 lrvthis using ins
igiiawing as a direcl saniniana;

Pam iii tun n2 Xfll n1
subsuiuiing numbers ini ni and riz.
The eainauiei will aiyyays respond
wiin ine answer n1.

ii we anaiy inis ia nan numbers
inen we wiii always ena up wiin DUI
griginai pen colour. This is ekaclly
wnai is naanening in Fiegrain iv. We
are simply EORing ine saine pen
number on ie the seiaen eyeiy nine a
key is pressed, wnien iesuiis in our
sguare appearing and disappearing
over and ovev again.

in Figgrarn iv we naye gniy aiawn
ine square eyei ina background pen.
bu! ine eon iegie will work aguaiiy
well over a number of eeinurs.
Prograni v aarnensiraies inis by
dlawing is C0\0\lI9d airins.

wnan a key is aieasaa we EON
aneinar \6 sirias horizontally aeiaas
ina yeriiaai Ships. Piaas a key again
and we eon inasa horizomsi sings
eii again, ieauing aii ina eriginai
aaieurs iniaei.

rne rnuineaieur pauem pvoducsd
by ine narimniai and yanieai snips is
a rapiiea ei the son iegie table yynien
ll Iii PNIMI V
1| Ilflii I
1| FIR uluurll Ill 15
ll FBI lkvlpll Ti ll HEP I
5| IIWE llltllllllfillrlpylb
ll lllll llllulMr0|\l'lQ,S",lh|l\|r
TI will
ll IIEIT
9| PRU" Cl1l|(1l)|IM|ll)|
lll IIHLE 'l
lll WI uli-Mil TI ll
11! FM ralll Tl ll ITEI 2
HI MW! Iv!"-IZIIRDIWHIIII
NI Mill b37iSI!'lNl!I\m|r§rIIlyllll
ur
HI IEX1
lll IEIT
l7l ‘NILE |IKEWl"l|EII
lll lillll

we areauseis in ine iasi anieie, nui
this lime ine iaaie consists ai colours
rainar inan nurnnais.

or coulse wnen we eon a singie
colour across sayerai aniei colours
the iine becomes rnuiiieaiauiea. To
produce a singie eeiaur anin we
yyeuiu need to usa seyerai ink
enangas.Tnis is snewn in Piagrarn VI
wnere a blight graan naiiaaniai sing
is drawn aeiass (our saiauraa yerneai
sings

The nragiarn usesiiye ink enanges,
so ieaueing l|'lB Yiumber of aaieuis
auaiiauia by live. So aiinaugn
reiativslv easy ia use, ynu ean see
inai ine Eon lunction ean be rather
eX(ra\/Egan! in its use of inks

And inars wneie we iinisn iainiis
rngnin. Don’! worry ii you did" i take
it all In ai “GI raaging. Lioglcil colours
take a aii ai gening usea ia. The
searai is ia ny inern out iar yeuisaii.

Once vgu inink you undaisianu
how ina gragianis work uy enanging
inani. new aboul ina yaiiew Squaw
coming between ina eyan and ine
yyniia in Pvogrum III7
0 Mai xhuuld klsp yeu busy unnv
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BARGAINS
FRICESINCLUDE VAT, CABLESAND

NEXT DAY DELIVERY BY SECURICOI7

|v|AnmEs|v|Ari|ri| TALLV |wrao+ omv £219
- 100 characters per second so coiumn.
' Quaiitv prim siyie for ieners
- Friction and naaiar feed standard
' Subscript and superscript
- Boid and underscore.
- Enlarged.
' Condensed

TAXAN KP8I0 O|\|l.V£2B9
' 160 characters per second so column.
- 27cps in Near Letter nuainy mode r22 X 18
inairiki
~ Friction and iraeiar feed standard.
* Subscript and Superscript.
- Bold and underscore
~ Enlarged.
* cgngensen.

nuzn 0/an DAISVWHEEL 0I\ll.V£279
- is characters per second I4 inen iiiaien
- Friction iaen Sheer ieurier 0i)\iOIi rzis
~ Bold ann shadow iiriiiiiiig.
- Uriderscore
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2000 snem flnfnld papal llupplicd
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Taawonl464 us "raaeeay4e4........ cs
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. .
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A STRAID

is looking for more programmers and
writers to meet the evenincreasing
demand from our readers for more and
more top-quality features.

So if you can create exciting games or
useful utilities, or can write abuu! aspects
of using the Amstrad in the easy—to—
understand way that has made this
magazine such an outstanding success,
then please get in touch with us.

Send your programs — 0!
simply your ideas — to:

Canlribufions Editor
Computing with the Amstrad
Europa Hausa
68 Chester Road
Hazel Grove
Stockpor:

0 Fur a anar er our »=ragrarnrners' guraaiinsa sana a
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Now YOU canfly with the
legendary Red Arrows -
in the most challenging
flight simulation ever!
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TAPEOR DISC
M0 R E

Prm/1des32 columns m made 0, 54 wsz in
made x 32, 64 125, in mode 2 p|-15 standard
columns characters unchanged — use on
same me Jus! can More x v. sue when
reqmred. User dE§\gned characters wixh
des|gnev mcluded, mu Supplied mmpxm Wllh
filo ior Instant use £6.95

CO DATA
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S Rilllzllulnullflg HUI lhl fllltrld
ll lllll nfdillll , |IiKkll,l!l
2| llfllll l x IBBIIER I I INK IXI I [Ill

I INK 2,18: llll 3,21
rnd III Hid vilull
nil lll ll I Bill) urlllnl 1 IIE£3"

5| WI AX2XS.IX5.Iy7.iX‘X"XJXiXK
bl lnnnylll l HEN {Mil Ill Yflu on

7| my nnlu star! nrlln Iuuu
an wen z X mm: Xs,X X lll‘! mXX1an
XX v X ausui an I ensue vz|
as mun: X.Xs X FRUIT 'lflI|lI you llk
o mu XXXXzXuXXXoXXX 2-
no l$lUlKEYl X lF al=" min Bl use
IF LiFTHllPFElll1;$),l)()'l‘ men lll
9| CL! X mm X Flll|ll"lM own ul

XXXX you XX Xo Xuo Xooomu XXX
o mo yuXuo XXX thl moo XXXXX In
dull (II VIII llll lhlfl ibilllrl lhtl

lllh llvl Inlnrl \I‘l\llX '
os em: ‘ll youy Xom XX omw lh
XXX no uooXoXX XXXXXX XXXXX you XX
XXX.XXXX vuur mom om XXXXX |X=uXX

2X oX yoXX'Xo INST"
lll mm ‘ll you on 2X fllln you on
I XoXXuX.- I Fllll‘l'lh| Xoyo Xo uu XX

o X- X ram XmXXX- XI IXXXXX XX
you lrl uhlliud XXXXX your

XozXX- I Pllllll' X mo: H you
XXXXXX XXXoXXuy wo-
lll VRlI|‘l|PIllIl'lX1 mo no om ||:r|

XXXoXoXXXXXo you Xoyo mu ooIXoXX oo
lllll-Illlflltl . ll you XXXXX nu!

XXI ooXXoy lhu Xoooum mun"
lll Locus llXZ!XPRllll'( moo uXXy XXX
Y >'
XX: llllLE Xuxevc-'-Xnzun
Xzl cmmm: 7,ll X llI'l\Itfl-IIIKVXI
rt on/nrr - X lllilll m
Xu lllP\|l‘ XuXoaouXXuXXI X Xuzooomuo
XI-wmXXuXoXmXumX
us llI'llI\IlII| m ll ' X mum X2,
ll X sum l7l X mu cXXXuXXsx|X' 1'

X susul m X illilll m
Xu REI mum nun lull luun
Xsn oXXymoXXX-I X flullrtalllll X d
Illlllcllll X oXXyoXX=oX-I
XXI cu X ran X X IIIK |,I X llllllilll
X sum m XXX-- Vnu Xuyo XXXXXXXXXE l
,X|XsXmX| mXrXXXXXX cmXXXX:XX- '|lII\
IX
III ausun m l l|l' XXXXXX cum uo vuu
HIM tn on ' Xmcnrs X,XIX Iuiul m
lil lIlPllY hlk I [F bl! ( l UR Bl! ) I
ll|\lY WEI Lllilli Zyll I ll"Ihat 7 Tr
yaqno. Bl! ' I illilll I7lI Milli

25,1! X IIIIII XII
NI ELE X IIXIX l,\7 X IDRDER I X LIIEIIE

X,z1 X PEIX 2 X PIIIXXI- B|t'|‘ 'XcIIIs
ussum
lll |oXXoy-oX.XXXoy-In l mwi IX.2 X P
Rm CllRIllIS)|ll‘l!'IIy
2|: Incnvi 2,2 X FRINY 'n£AXEII' X LOB
ATE 1.11 X PIXIIII 'PX.XII:II'
zXl NINE I,l I DRAI elm X ml XXII,
KW X ml I,II9 X IIXIIIXX |,I
12! uloyoy-I l um-X X XX-X5 X y-25!

X ensul 51! X REII onlon IXXXX mo
ZSI X-X|5 X Willi 57! X REII mu
XX mono um
24! pllylrll I X-X5 X y-II X EIISUI 57
IX XX-XXI X insul In
25| IAEIIFF X mm! 2|,2I X PEI S X P
RIIIT '<sm¢XX 1 <t>XXXn"
Zbl IIIILE pIoymoIoI<2z
17l rl||ly5ll.lPPERl(lN’KEl!) X lF X-only
I-" MEI 27!
ZBI 1F r|ply$<)‘l' MIX III
III Swill) X,lll,5 X swan 2.XXl.Xl X
X-Ml X Willi 51! I BEN ooolnor {Ir
l
Sll um
Sll IIIILE XXXXymm<>|
Ill IF oI|yorzouX~Il>1X YXIEII ouyor
Illfllllyluzll-1
III lF XXXuymmIXII<11 lllill pnyor
om-olnymm-X I oloymonl-oXXyo
Xzomyll
lll IEND
II: mm: lylz I PEI 2 I Plllll oluyo
X-Ion!
SII IF XXImXIom>1X YIIEN Lnmi X7,
l1XPlllIl'lU!'l‘ 'Xi0uXXnX
yllllyll I Efllfl lll
Sll IF ouyorloul-2X lllill IXnsXII "I

I nan uuXXXooXX !
Ul oloyor-I X XX-XIX yI15l X 1-mm
no X mumum
III lll X IIIIIII III I XX-XII X IEII on
XX oulm Mm mu
Sll MILE anlmoul ( ouymoul
lll lF nnlmm-I nn oulorloul-1
‘hill In

m IF Iulmouml > 21 MIX om
mm-Iulmm-I l um-o|mX
I1! Ir aonortouml 4 21 lllill am
lrlnlllllllllllfllllvll X you-om¢X
X uulmm-auxoum-X X Slllll I5!
lll iflilll lll I Bill Ilml lhivwl dmm
I lll! '
lll SIIIHD l,9ly5 I SUUID Zyllyll I XX
IXXWI I Bflilll 57l I REN muthuv {lll
45l Illll
Ml IF 9a:|(>l ill) fllilillvtll >21 RN

D a=oXoXXXoXX>| mm oouXoXXouX=uoXX
mom-XI X |:IuIp|:|-l X sum an
Ins mm: a,X X PEI 1 l mm uoXXuX
mom
UI XXzXX Inn» XyXo XXXX XXXXXX 7 luuu
Ian IF ooXXXXXoXXX ) oXXyoXXoXoX IXXX
ooXXomXXuX < 2: XXIXXX LIICME 17,12 X
PlllIll‘l XXXXX -XX -
In IF XXouXmouX < pllylrtntll nu
ullvtnhl >zX men LOCATE Xz,X2 X P:
XX I X ram -Xnu XXIX: llllll '|CllRfllA3X
mm X ooXXXy-oXXXXoymm
uu IF oooXoXXouX - XXXuyoXXXXXXX mm

LIJEATE Iiyli X mux-I n I A XX X -
X oouuy-ooyoyeuoz

sXI IF llnly < l WEN sow Xm
:2: ran XXXXXX-I TD s X rm o-X ‘ID ll
ssl ooXXXXoXXXXX,=X-I X nan XXoXX
om XXX nrll

XII um X X um Xum
as: mm: Xm: X PEI X I X=nXXIX - 4
mu sum hr >-
sn lF INKEYII" min In ms cX.s X
mu lll
in nan nlun {VII mum
sun Pill X X mm X,y~X| X mu X.yXX|
ll mu XuXs,y»XuX my XX¢15yy-1|
X Im X,y-XIX H6 I IIIWE X,yXvI
an oum-XXXXXXXXXXXXIX I EIIIITIRIIDIISH
X X nan Illltl XXXXooo urd
m IF ouno-I men uflb I nan nun
XXX: IF ll-Illlll men X-:21 X nan moo
you
an lF uum-2 XXXXXX IIUI I KEII XXouXX
I
In IF XuXu-X min um I XXzXX spldn
o
an IF ooXXXXuXXo,XX-X XXXEXI an I REII

XIX-XX XXX bun mu
In lF XX=XXXoXXXu,=X-| min XXnXXouXX
o,XX-X
an lF :)lI may ¢uXoXXXXuo-XI ELSE ll
Xumuo-X ,
XXI Xr XXXyXX-X my oXXyoXXozoX-yXXXy
oXXoXXXy=XX-oyXXuo I lF cll mu oXXyo
XX<oX-|XXyoXXm»X
XXII IF oXXyoX--I min uXXXXXXoXuX-om
oXXoXoXXoXXuyuXXXu X Xr X-X mu uono
XXXIX-uuXoX-o=wX
NI lF XXXXX-X lllill mXXXXXXXo-X X at
lvtuvfl-: X XXXXX-I X nnuXXXX
XII nave XX2,y~Is X ram XXXoXXXXy
m lf :'ll men Illllli yXXIz,yye X mu
X llfillilll use IIIVE Xy:o,yXu X PR1
lll‘ t|Pd|l()|
m IF o-X rm IWVE XX:1,yXsn X rm
YONRIIUXX RE! In
73! IF =-X ms» IIIIVE yX:I,y~u X mu
X :XIXXXXoXXX HDVE X+u,y~XX| I Pllllll cu

<
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H
m IF o-I men IIIVE X»Xs,yXXI I ansu
IIXI X NIIVE XX*l5,'y¢Sl I BIISI-ll Ibl
m IF <-s mzu nnv: y»Xs,yXXI I snsu
IXXXXI X Mlvi X~XX,yXII I mun an X
IIWE XX:z,yXsI X mm cmXXXy
77l IF X-X TNEI ll(ll!E XXXX,y»XI X ansu
IIXI X nnv: XXXXI.y»sI X snsua III X
NINE XX¢l5yy#Xl susu| ibl
m IF =-X men HIIVE X»XX,y»XI I nsu
I IXXI X nova XXXs,yXsI susus Bbl X
IIBVE XyXI,y»X| X ansvn III X XXIX: XX:
zyyysn mm X:XXIXXXXy
79l IF cli lliill Inv: x¢l5,y¢7l X XXIIXX
I III X IIWE XXXs,y>s| susui III X
IWE X»Xs,yX:z X sum In I nova X»:

F’

-*X/XAI’t
. ),

2,y~XI X PRINT cXXXXXXXXXX NINE Xillyyé
II X XIXXXX cXXXXXXXXX
an lF X-XX WEN new: X~Xo,yyXo X XXXXIXX
I In I HIV! Mllyyfl! X ausun an I
Iovz Iv15,y¢l8 X Iusun XIXI X IIIIVE XXX
s,yyIz I lflilll III I nova X»Xz,y~:I I
Pllllll Cllillll;

In 1F =-XI ruin nova X+X:,yXXs I sue
UI an X nova H]!yy¢Z§ X snsuv In X
Invz X~Xs,y»sa I ausun an X Xmvs XXX

Xs,yXIz X aIIuI ibl X Xmv: X+Xz,y»yI
X PXXXXXX XXXXXIXXXXX nnv: Xy:2,yyXI X PR
llll :XXnXXXXX
Izl IF Illl mm Xmvz X~XX,y+4s X PHI
XXX IXXXXIXXIXXXcXXXXsXXXIXXcmXXIzXXX llll
Vi Hllyyfli I um: lNI,y¢7l I om
XysX,yyIs Ilflvi XXXz.XXss X Pill! cXX
IXXXXX
In lF I'll men Nllvi X+Xs,y»:1 X PR1
XXX :XImXX:XX,cX<XXIXX:XXXcX<IXXX:XXXX XXX:

vs XXXs,yXX5 X mm cXXnsXXv1XycXXXnX2
:IX;cXXXXXXX~XXX|X nuvz X»Iz,yX1I X mu
‘l I:mXXXy
III lF X-X: men Xmvs X»Xs,yyss X Pil
ll‘!Clliflllll;CllRl(l!l);CllM4l31l;xlll]
vs XXXI,y~sI X ram :X<XXXX2I:XX:X<IsX2
iSlXClliH1lS)X: IIIIVE X»:z.yyXs X PRIII
l cmmy
Bil TIBDFF X nzrunu
an PXXXXXX cXmXoXX- ';IINRfl!YII mun
ll
In Hill moo zanputuv XoX=o X um
III ran X-X lfl uzmm X PRINT XXXXXXXX
lylylll ’
In run ooXXy-I Xn XI X um delay
VII sauXXXX X.zIyXXnXIXXXXIXIX ,1
XXI um X X nzwnu
Y2! my mom XX.X.y mom
lll run oouy-I In XII X um dlliy X

XXIXXXXXXX
‘NI REII mom XoXXXXXoXX X "NIH
95l Lam: X:,Xz X FEII I X PRINT -van
mmy H mus -X:XXXXXXXX:XXXXoX
XII ooXXXy=ooXXoy»ooX
XXI run lnnpll XXX 1
VII run you-XI XXX SI am ~XI X sou
In X.XXoXo X suuuo Zynull¢II'II:pi5,7
XXI NEH Xou X suuXIIX.1I
llll um leap
XIXI ran ooXuy-I In XIII X Hill Il|lY
XIXI l.lllJIlEll,l1 X Pillll sX=cXzsX I o
nsua XXI I RKTUIN
llll RE] lblll Hlll ouz oc uXXXXoy HIM
XIXI run X-X TD I X Iusua m X um
Xm cu X Low: :,Xz X Pl‘IlNl'Vrm M
yo HUI XXuX XXX Ioooy XX-
XIII LDCATE X,zx X sosun v2I
lI7l lF XuXooIXXXu=u--XXI- THEN cm
I X iill yooooyo H
XIII Xnmz X,XI X vmr-XXXXXXXXXX qln
1 Y/N'||lllPllT XXXuXXoXX
XIIX XXXoXXoXX-XX»mXXXXoXXoXXX
XIXI IHILE XXXXXXoXXX>'X- XXXXXX XXXXXXIXXXX

'XX'XIsXXI
llll IF XXXuXXoys--Xv ‘WEN sun
XXXI XoXXoy = XIX IIIK lyll XXXXX 2,XaX an
XXX XzI

X?. yr I
\,

moo your Iingon I Ion . .,
AXX HIE HSUVIQS XXXXXXX IHIS XyXoXXXXX »
I5sur.\ dffi oyoXXooXo XXXX casseue

See (lllf spemal oflev Q" Page E5
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XXIXXXX
nl IF cll min XXIII: X»sI,yX7I X mu
I:XIXXIXXX,X mv: X~:|,yXs| X PRINT In
RHIHI nave XX~II,yy:I X mm CllM(|
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Ir. r esrgn andp
your sprintings

o lar we have looked at
how the Med: 0 Icraun
memory il organised and

hy the end of the Inst lrlicle we
had uayelopoo quite a povllrlul
sprite prim routine. Thil isn't the
eml of the story, however ~ var
rrorrr it. nrore's still 1 rorrp wny to
qo.

This morrrrr W |rsr rhe final spnte
rmmne pros a spme oorror to enabk!

r you re oesrgrr your own Sunles
The eorror 1s m Basroy hm ior me

machme code you'H need an
asserrrorer RAW rrre assemtfler
nsrea in rrre Juiy rssrre 0| Computing
W/r/r me Amsrrad \s perfectly
aoegrrara ror the short programs mar
we are wriurrg.

w you rypea 1rr me e><amp\es iast
rrme,yarr'||rrayaasrmoreprmrrorrrme
mat is capab\e 0! ormrmg any sue
mulncolnuved characieraianv screen
aooress

This roulme srmory srores rhe
some oara oireony m we screen
memory lo msplavlhe character. Trrrs
has ma urrvorrrmare s|de—eH2cl 01
destmymg yyrrareyer rs shsady mere,
whmhnsrvolaiaHspme—like Weneed
ro mormy H sngnny w oyeroome rms

F4rs\ lhuugh, ml s have a kmk or
‘ Hus vHu|\Hv'> orograms and see whar

rrrey do |r yyrn be easrer ro louoyy me
expianarlon once you ye seen rm-
machuvu code runnmg

Program 4 rs an e><amp|e some ro
use Wblh me machme oooe program,
Vou‘H rreerl ro errrar and run rms
helore you um Program u H's a mun
walking ms dug on me beach oy me

In Part lll of his series on machine code phi;
WADDILOVE presents a sprite routine an sp
help you design your own images

sea err e sunny oay. |v you oorrr
behave me‘ rusr um i\ and seel

\r was orearea rrsirrg rhe SDn\e
eorror e Program IH — and rs two
characlers vwde. mree hlgh and usss
10 owerem pens and inks

H'$ no\ the 50!! Oi SDHIG VDU Wuuld
normally rraye but rr ooes show the
soeen and pawurohhe some Iuuhns.
When y0u‘\/e seen ix‘ rmagme (rymg
ro pnm w and move ll around irom
E3510 I wuuidnl even BHGIWDI H

saye Program | aha! runmng rr and
enter Pwgravn ll T0 Hm the SDHY9
demonslranon emer-

nun: mm ram
and use rrre cursor keys ro moye rne
spnts vmmtl the SCVOBH Pressing
Escape ar any time rerrrms \u sasro

Take a iouk ar the prim rounne and
see how in omers irom rrra une

1| nan mm» 1
2| nznmv nrrr
3| rnn r-| T0 xv:
4| um maxi killlqy ,
5| um
on nan 1 nu ml hh dnq
1| um am
an am n,4s,4s,m,m,4|,m,uz,4
i,l8,l12,2|l,24l.lfl,|I,1l1,4l,4l,2lI
vi um 2|1.m,m,u,n.4|,u,z2l.1
1,11,m,4a.n,4a,4a,m,m,m,u,|
a
lll MM lirllrlldll|2lh|2l7,|l,|I,4
B,GBr4!,",Zl7,1!4.|l,4l,|8,1B||B,W|
lll
lll MNliriiylirlhliyllrllr171,14!

yllyllyllrllrilrlly1l|rAlrl|||l,ll|ll
lll MT! Alrllrllrl|,blrl5,l5,l5,bl,!
I,U,5l,$l,l5,l5,l5,4l,!IylI|5|r3|r4!
[SI DIM ll,lS|LI|SI,U,hlr!l,|I|llrl
5,bl,3l,4l,fl,!l,|5,i!|l,2l1,Sl,l|,Ll
lll M7! 7?.lU|1l5,5r1H|l|y|l,L|y27
J5,175,5,Uiyllyllrllrl|!,N3,l95yl3
1
ran um m,u,a,12,\vz,:1,w|,nz,n
s,14,0.12,112.m,|~1s.|v1,2:1.1:z,12.
n
IAI MN 191,111‘HSrlHr2Sl,13Z,7Z,1
Zr i92,ll!,lI!,N1,1l2, l12r72r I1, lflyl
71
l7I DIM IVSJIJSZ,lflflllrlllrfliyl
Q-M9!

Program r

devekuued rasr rrme. 1: starts a\
M3087 in Program || and Is in iwo
oerrs

The rrrsr erases me ore spnte and
srarrs ar B45057 Trre second pnms
the some er me new posiucn and \s at
EBOAD The second pan Is arso used
by the imiiallsanon ruuline ro Du! me
Ehaviclev cm the SCYHBH.

Thus final punt rnuhne uses me
xon merrroo ro pun! rne some Each
H901 O7 spnle deli! rs cmlscied and
e-Xciusrveiv ones wnh yyrrareyor rs in
rhe semen memory \o0u7 oeryyeerr
aasoes ro aaosn m Program |\
shows how HHS \S GONE

The mg advantage oi me xon
method IS Ihfll when the SDYIIQ i5
moved me soreerr rs resroreo to
yynareyer |l was oevore

Mrke arooys Birs and ayros m me
seoremaer Issue expiorad me use or
logroer hmctions such as xoa w
ymfre no! sure WHEY GXGCHV H 11025,
lhen rrs weH worm Youkmg up

EB5\Ca|\y when (W0 by/lei are
xoneu mey are compared bl! ior on
and mo resuk se\ acculdmg ro rrre
vouoyymg rules

‘lXOR1=0
lXOR0=1
0Xonl=1
nXon0=0

u me Screen oyre rs aroo am me
spme data rs srcc then XQR|r\g me
rwo wiH grye srcc When the some rs
mayeo rrre data rs again XORed with
rrre screen memory and as the Stream
memory is now acc. XOFHHQ 11 agam
wnh arcs results m 8100, whwh rs
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dprint
grsprite
do ?hics, ROLAND
i an sprite editor to

ai
rm

nd
iis
ai
ad
he

he
ah
nd
rrr
on

H

3R
rs
io

he
oi
rr

rs,

re
ii!
ro

whar it was oeiore rhe sprire was
prinred

suppose rhai rhe sereen oyre rs
soc and rne dara oyre arcc. when
these are XORed we ger iaco whieh
is nor whar we wani AH ir means rs
rrrai ine aorours will oe upser ii rhe
sprrre rs praoed on a oaokgraund
whion rsnr lam.

when ace is XORad again wrrh
acc we gar &0C back agarn so rhe
haokground rs rasrored.

ii rhars soniusad you. rry prrrrung
a raw oharaerars on rhe soraan oaiora
earring rrra sprrre rouune. Then moya
The aorrra oyer rnem and youii sea
whar r maan.

The oorour praoram is easrry soiyad
by radeirning rhe rnks so inai iney
praduoariaarrghroorours iookupihe
srrnpre aasia sprrresarrreie rnihe Aprii
issue ior rnara rniorrnarron.

derore calling prirrr, rhe new
address oi rna sprite is piaeed in new
and rhe aid address in or-1. Nate ihar
rrra rnsiruorion ar srsoaa ra LD ui.o
wrriah is a rhrae-ayre rnsiruariorr. and
lha! old is ser ro srsoac rhe seaond
oyia oi ir, ar rhe srarr or Program rr.

Thrs rnaansrhairrrerwoaerooyies
rrr rhe insrruorion wrri be repraoed oy
rhe ord address oi rne sprire

Thrs saves rrrne as LD r-ii..nn rs
iasier rnan LD HL.(nri). The same
reorrnroue rs used ior some or rhe
orrrar yoriaoies

The size or rho sprrre rn eoiumns
and rows is passed rn H and L. Trre
sprire desrgner will reri you ihe size

There are aiso a ooudre or exira
uariaores to oe sar These are o/ddaia
and rrewdara which make ir possroie

Wtaoéawéode

ro anrrnare oharaorers oy poinrrng
olddala ro sprire i and newdara io
sprire 2 The sprrre ar rhe oid posriion
is xohed with orddara and rrewdaia
rs praeed ar new

we saw rn rhe irrsr iwo anieres
rhar rhe soreen is made up oi rows oi
pikers soiir rnro groups or aighr - rhe
rines that we LOCATE and PRWT on.
and rhar rhe address oi eaah row oi
poreis rn a group rs separared by
dsou.

The prrnr rourrno hordsrhe address
oiihe sprire in rhe rrr. regisrer pair so
aaoo is added io get rhe nsxi row.
This rs aaoornprrshed bv passing H ro
A, adding are and passing ine resuii
oaek rd rhe H regrsier Ii s iasrerrhan
roadrng rrre ac psrr wrih araoo and
adding HL and ac

The sprrre prrnr rouiine rs lairly

‘. . . writing the
sprite print routine,
I went for speed
rather than
compactness — it
may be longwinded
but it's the fastest
I've done so far ,
 

srrarghiorward. When wriiing ii |
deorded in go ior speed rarher ihan
eonrpaarnass. so rt may seam
rorrgwinded IH praeas, our ris rhe
iasiasr raurine rue COM9 up wrrh so
rar

Thais enough aoour rhe sprire
prini rourrno New weiinayoarookar
rhe rourrnes ro aoruarry nroye rhe
sprire

There are icurseciionslabeiled IIP,
dawn, re/r and light Each seorion
reads rhe keyboard and rnoyes rhe
sprire in rhe appropriare direouon.

rm nor gorng ro explain rnorn air as
rhey aren't rnar driierenr irom aaoh
orher I'll do rhrough rhe up rouiine ar
srsoas wnroh rs rne mosr come
prroaied ii you can roirow ihai, you
oarr ioiiow rne ornors, hoperuiry

one of rhe rirrnware aaiis ro read
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caH ro rhe rrrrnware The zaro irag rs
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regrsier. A oonus rs rnar a aopy oirna
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easy ro usa. Two sprrres. up ro rwo
oharaorars wide and rnrae hrgh, oan
oa herd by rho desrgner ar rhe same
rrrrra ro enaoie you ro work our an
animated seouenae.

Then? are commands I0 VWIVDY
sprires ueriiaany and horraonrany and
a sprrra ean aiso oe rorared rnrough
so degrees

when you naye oornprerad rhe
design, rhe sprire dara is prrnied oui
as dara sraremenrs wrih iine num—
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the Gila statements errisied using
rhe oopy key. hepraoe Program r wirh
VOW Own dflli
0 T/rat’: a//ror urrs month Have rurr
dasrgrrrrrg sprries while 1 gel ro work
arr some co/Irlriurr deraoriorr rourrrres.
see you soon ..
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v um. alpaditinn over the
lust (V110 months into .1».
world 111 thn game: pm-

glammtr has gencratud an IIl0I-
ma.» amnunt a1 intarnt irom our
rnaflars.

1. seems ma. whether you've
ydang a. Old, an abSO|u\E novice p.
reasonably izruhcieni. many d1 you
wan! to have a Q0 a1 writing a1 least
dns s.mp1d game in VOU1 |:omput1r1g
career

smnsy Hum was very simple 1..
concep1andlorma1—.thad1o be for
me .0 wme11— so I've decided 10 USE
(he same basm .deas .n another
maga—p.pdda1.on, and expand mam
shghtly I0 lmroduce some different.
pamaps md.a imevesting YOUUHES

The prmclple of the x.v coordinate
and we‘llre1a1r1.bu\1n1his game, so
that we can 1nccrpurale sdms
.n.a.es.1..g g.apn.as ur1—screen,we .a
golwg .a creaie a vana.idn called sun
Hum.

1 vlsuahsed a bflal dmpping depih
charges in uy and desnpy s\1b—
mavmes mddan ndm y.a.~ lmnealh
me sea s surlaca wa W11. YHUVB 1he
hoa1 lafi afld nghl 8C!30!d|ng 10 its X
apa..<1.na.a

1n.s .s sd.na.n.na we <1Idn'( dd ...
sm.1ay Hum and w1ll1n\/ulve rT\0\/mg
a g.apn.as characier audss the
SC1eer1 N01 Only w1llw9lV1cc1rpO1flIE E
Iculme H7 dztem E key {N855 In d0
.n.s. we .~.11 alsnmclude 011210 de1ec\
p ,ays..a1< as well

The dap» rd. me ana.gs we Will
...p..<ndm1ns keyboardius1aswed1:1
wi1h We V C00|d1nal8 I71 Slwley HUM

Balms We s1ar1 1 wanl vou w do
1| 11:11 an ma 1.»!
2| 1101111! 151111211 um mm
1| enslll Zinnia 1111111110:
1| mu -1
5| 5111111 u|111i11 um mm
Isl ansul slum ma mi
1| INXLE mu: 111» li11n(Sl
ll anwl |1|.1|:|1 am hm
1| 1111111111 1z|.ni11 klyhuud 1.1.1.11
1|: sum azlmin um l111|
11! ensul Hlxlill mm nm
12! Ilillll
110 WWI ll7I1lE|I gm am
1|| suiul 1151111211 rnultl
15! 1121111

L/sung 1

@/Z@gO@@
@090

ALAN McLACH LAN
lets his Smiley

Hunt techniques
loose to play

havoc with the subs

.QOOO.,‘.

€%§
OQ.OO.

snmexhmg we d1dn'1dulast11methat
Wlll make ma alu\eas1e1—5el up 1he
small Ema. key I0 gel you back mu:
Mode 1 or Mode 2 lo|l1slir1g
purp0SGS Type 1... ... dvvect mode,
wuh na line number s..psn.....na
Mode 2 ea. Mode 1 11 yflu p.a1a. .1

KEY IN. 'llllll€1|P1\PEl‘lI1lElll‘ 1
Elllllllll lillurnl
All YOU have .d dd new .s mess 1he

small Emev key altar a mal run oi ma
proqvam and yd..11 be buck in a
decent .ndda1p.1.s1.na

R.g1.1 lslsgfil s1anad Once agam
1l'1ei1151(l11r1gID dais make a1.s.a1
KBSKS lhat we W371! (ha pvogram ID
carvy OH! 1 WIDIE them down on
pauev 1n1\|a||V pd. .d save 1irr1e We
moved or1lrom1l1a\and given eadn av
ihese tasks a l1r1S flUVWhEI

We also msevred a GOSUE1o!l1e
sub10u(1V1elV1alw1llcE1Vv Oulllletask.
and sappnad a shdn description 01
Each

TWO WHILE WEND loops have
hzen added .d COmrulll1e game The
ens. cveaves a |00p Bl|OWlfIg ycm .1.
p1ay any number dvdamas Wnna a *1
a. mus slate exisls —lIV1eS 40.150.
As aya.y.n.ng1s TRUE an... WE say ..
.sn'.y ma game w.11 go on umil we
M10059 I0 SIOD ll — that is‘ the
adndmdn .s FALSE

The 5600116 10013, line 70‘ linings
each game 10 an end .1 cerlam
aandnidns ave mat These adnd.1.p..s
dan be all21ed1fy0u so de$.ve,bu11n
U115 vers1or\ (he and comes when
ei1heI you have dasupyad hve

submavmss d. used up so mines.
L1s\|r1gl1s ...1aa...|1a whole game

.n a nulshsll. Gvamed (he meat 1.
|v11ss|r\g. but all we have 1o do now is
write aaan s..1»<»..na 10 dany nu! ma
task .aq..1.dd dc 1.

We're going to have a title sa.aa..
1a..r.1s game and ll-1is1s dauad at 11.»
zo The SUbfDl.l(lfle consists simp1y oi
two ror. . . NEXT l00Ds .d brim Dill
vows ol aslansks, and (we PRINT
s\atemen1s'10 but ma ma dn the
Scleen

After “Al's' .s Dnmed ma words
“sun 1-mm" are pa. .nzan.a string us.
The M1D$ aammand a1 |ina 1201hen
smus an each lenev, ans at a time.
and punts .1 across ms sa.aan in a
random C0l0LAf accompanied by a
s1mp1a scale av music The notes ior
me scale are held in the DATA in 11na
.240

...a a1sa used mas YOMUHS (0
dimervsmn ma anay sea(15,2Y) I01
U19 lY1\/lslble grld, and set the mode
and vanous COl0ufS. The gnd 1s (0 be
used in exaclly U12 same way as last
lime

Yype In L1S\ir\gsllar1dll|lher1 enter
me c\umrr\vl1n1~1 25

1: 11111 25
Run .na p1DgrflIV1.flr1t1l|y0u havn

.ypad .n .n.s IDu\»'\|! ddnaanv VDU
11: 1:11 In nus 1»
m 1111111 |.11111m<11.z11.|n1u1:1mi
mz s.c111
1|! ml um ..-1 11 11.1.0111! .,|.r11
1111 -M1511 1 y 1
11| FBI ..-1 1a 11.um1:..11.n1n1-» .
1-11:11 1
m LOUIE 1,a.r11111 '11 1- 1
111 as--11.» ma" .
zzi rm 1- 1 111Ls111m»|-111111..|,.,.
11.1111 <11111m1.mcA1: 2».1,11.r1111n 1
u|.11sn11 a1m..sn1|111 1,pmn
zu run a-1.. -1 11 s||.11z11 any l
zu 11:11 .. .
m run 1.1.. - 1 1u 1su.v£11 um.
m cum any - 1 111 nsimm an
1»
11: mm
1...... ..
llll REII ill lull! Iltl In
1m um 111,1n,1s,av,u.11,1.1,1.|

...1...g .1.

0.»... 1555 £0M!~u1/N5 W/TN INF AMSTRAD
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7/1P/Hogm/11 .0
.0. 000... .00
.00. ... ....<...0..

s1.00.d see a mle screen d1spla\/mg
‘ms 51.0 H0... 0e1.~aa.. 1.00 rows 01
as.ansks The scveen s1.001d cleaf 10
black ane. 8pprDX1mEIE|V Three
seaendsv0.1.n.1s1nnwpmss Escape 1yy.0e
0.0.. press me smau Ervlev key Lvsl
ma pr0r|rZlYY\.;.111ll1lL1lls WP" we 0;...
arm 11.0 nek. .=..1..0..|.....

Tms .s 0011.... py 1...» 30 and
.n.......s0s an ma ..0.ns ll1.Jlu11ly need
.01..» <e1<1£> omzr.-1I1<1|1rgame 1.. 1..»es
290 .0 340 1 have .1e1...0d same
g.ap...0s Characluvs 10 ..se .n me
smecu ...sp10y Tnesa an» 11.0 nan.
and bank 01.1.0 s1..p 240 amt 241.
.0.ned I0gBll1|:r 1.. ....0 350 as 0001;.
me depn. 01.a.ge, 242 the suhmanvm
243 z1r1r11he e.p.0s.0.. 244

1 1.0./0 alsn used some 01 the
Arv1s|rad< e><1sn11g character sa. .0
cveam a p.e0e of 1.-0.0 10. c-acl1s1de 01
11.0 screév —l.11cs ass and 370 ~10.
nbvmuavausnnscalledr/ghl/and$;1nd
/e/I/a/111$.

v00 00010 Experiment have and
make up vourown .1y0.. 1.ke 1.010..
can-\h1l10 USE oulylnuv.-.ha1ac1e1s 0..
each s.da 01na.w.se ma s0.een
msplav w.11 d0 sdme slIar1ge|h1r1g5
and 5|J01l1he game

The remavvder 04.1.0 1oul1m= sets
up .n.0e sound anya|0pes and 1.00
IEXI wmdows vv1N0ov./#0 cleaved
.0 a da.k 0.00 background 10..ne sea
and WlNDOW=R-I 0.aa.ed .0 1.01..
010a 10. the skyType .0 1..s....0 1v As tl'11s
Suhwulirve 0n1y .n...a..ses 0e..ain

1|ems lor later USE There w1|l be
nulhmg :0 be seen by mnmng me
p.00.am al ms moment

The flexl ruunne, Llsnng v. Wiil
a.:1..a11y 0... something 00100 screen
That < why I've called 1| “dvaw
560111: Una 44D l10|£‘l5 UN! vfiriablas
\ha1 need resemng eaan 1.me me
..a.ne .s .0» Tnese 0.0 mines, lhe
11|1rT1h|=.1 0! deplh chavgeS used. subs,
.00 ....m0a. 01 subs 1... and 0/00000..
ill IE! on lnlillllll an
2" HVIIBL AFTER ill
lll IYIIM l|l.l.l.I.I,l.1,Tl5.|17
lll “I'll. 1|1.l.I.l|l,1I.11l|H!|15
Z
:z| mum m,|,|,|,1o,z|,|,|,|
an 11111111. m.|,|,11.,z|.u1,z:|,1u,
|
HI IYIIIIL 1||,l7.lTl.|.ll.l,l4,||.l5
1
1s| 1.0m-|1111m||1¢c11um11
nu mm1....1|-n1||m:>~cnmz1|1.|1n
m4|1.c1m114|1
11! 1an1...n-c1\11|114|1~1:11||lz1|1.cn|
m|>~c1m11'.11
an 1:111 l.2ll,Z,l1EllV 1,11,-1,zs.s1w
2,15.-1,1|
Tu mun 1|
||| |11|11n| ||,1,1|,|,z:.mtn ||,|.:1.
s ||
lll IIIDDI ll,1.ZI.l,I|l||K l.|1lPlPil
ll.l1lIK 25.1111! ll
lll RE"-IR!

me s1ar1X ap0.d.na1e 0111.0 smp
Lme 460 p.in.s bua!.X a. 115 first

10001.0» uldbuanr while 1ines47o and
A50 pnn: /eft!.:r1d$ then r/ghl/and$0n
men app.00..a.0 s.des 01.1.0 scmnn

1n sm.1ey H11.-1 wn used .1..-
n11m0a.s 0.9 .0 1nr1|ca11: me 10 v
0aa.d...a1as 01.1.0 and 1.0.0 we need
more ma» 10 s0 10 keep Tnam .0
smgle 0na.a010.s WE are g0|1\;1l011>n
lhe 1e1.0.s a—1W1aIl11:1lh.'.1r1 n..mpe.s
Tms Wlll ayand n.uy...0 10 pn... (W0
01.a.a01a.s s.de 0y .s.de

Lme 490 used a FOR NEXT
100p 10 pr1n\ mesa 1e..e.s 00./yn 11.0
1en nand s1de 011.00 scveen 1. d0es
ill Ill NI dun um IN
lll lillllllllllblllllllhnllllll
lll ELI IIIILI ll
lll Pill llyllllifilli |l.ullII|ll.l|Pll
lll lhinltl '
HI PEI ll.l1|lilMYE ll.l,l|PlI||l ll.
llitllllll 1
|u1.11c|1| ||.11,|.r|1u1 |1,.1.m...1l
1| .
m rm my-1 111 11.1.1101: ||,1,....|y.
win ||,|.m|r ||.c1||1»0ym1.m1.
may ‘

an FM 10»-4 Tn mrun lu:yIl 111 11
.».<100.,10=y>-|.us11 10001511 100.
lll mu |1,1|.1uc|1z|1.1,1.1>|11|T|1,
-1, 1 0. 1ayn1<1'

|z|u1u11:|1,1,|.rn1111 |1,-:1». ma
. 0- Flrn‘
su muun

1.0.0.9 .0 L1:I/rvg v

P/an ¢0w0...y<, MIN T/1L A'|/MIHAU 00.0.0. Tess u



- 257/tmée /
mre by adcllng ea lo the vanable
mlmy and prlntlng rhe resuI1amAscri
character

rrre llrst nme through me loop
rvumyls equal to r, merelore we prlrlt
Cl-lR$(97) Wrrreh isa lowercase leuer

; a The rrex! llrne through m1r1|y|s 2,
rruffw l 96 ea. CHR$l9B) Is b,and
so cm Io (he lerrer m

We irrrrrerree the grld so rrrer every
locetlun corvusrns a zero using lhe
FOR NEXT loop at rzrre 500

A couple ol prompts on rhe screen
er llnes 510 and 520 Wlll remind MS al
the ererr how re play the gerrre. but
(he irree re rhev won'\ be seen again

Now were ready to have a look al
what's on (he screen Delete line 25
and enler dummy rrrre 55;

55 Blllll $5

Run the program. llyou have dune
everyxhing rlght so lar yum screen
should correspond exacfly wrrrr the
screen phomgrauh |r rr doesn't you
would be wen advlsed re check your

lypirlg very carefully for rwslakes
belore gnlng any lurlhar

urre so callslhe r1BX\SUb!0L|llf\S er
llne 540 we hldeslhe submarmes rrr
exactly rrre same way rher rrre
srrrrlevs were hidden last rrrrre

Asmgle FOR . NEXTloopselecls
20 random numbers lol bolh x and v
c0OYl1lV1fl(eS,lllSf\ places a number r
5lI REII In hlfll wlll nr
55l Flll ruunlvl TD Zl
MI luhllllll(RIIDIllllillllllyilllllllllll
SH!
57' IF Illlluhlrlilllylll lllill illlll 5|.
5" illlIl4|IX,l|AhylIl
5" llill {WM
All ll£lUlll

Llslrrlg v/
In me auprourlale array elerrrerrr cl
s2alsux,sl/by)

Lme seo sends rhe program back
IO lrle randum rvumbe! generator
should arl elemenl already have 2 r in
rr. This ensures that there ere always

20 separate submarines hldden
away

Now add line 585
sss LIICAYE lI,|r|bx,luhy|PIllll 0|, -~-

remove line 55 and add dummy llne
es

as sow as
You wlll be able to eee rrre

localiurrs ol rhe subrnarlnes hrglv
lrghted by the + slgn. These can be
lefl Irv lmlll later ES lhey will D9
extremely uselul for reerrrrg errr rhe
detecllorr rDu1|rIE5

rrrre |s an ldeal ereee to break e i\
should give you nrne tu erlsule
everythlng Is working all rrght in lime
lor neX\ l'H0r\th.

ll rr lsrr r, don r be alrald lo drop me
a rrrre at Computing Wrrh r»reAmerrer1
Bu! rereerrrner, rr you wanl a personal
repl\/— and thls applleS warwurle else
wrltlng rrr re us for wherever rhe
193500 ' \/Du mu5\ EflCl052 a $AE

we may not be eele lo help you,
but al leasl we rr admit arr honourable
defeat.

I I-llgh Speed - High Daflnltlon ‘

LIGHT PEN
loryou! Amstrad CPC464

A1’ LAST - A Llght pen that allows you to write and draw
freehand, dlrect on your TV screen at normal handwrltlng speed
0 320 wrde X 200 hlgh Plxels 0 Works in All Screen Modes 0- I-2
0 U585 latest Polymer Flbre Optic Technology ' Thlcl-19""C°""'l5C[°'
I Case designed and styled to fit on computer back I Compatible vr/rm DDI and SSA!
0 Select any one of 64000 Pixels I Works wrth Green Screen 8. Colour Monrtors
Amongst the many features are:
* E|33[ic Band 1r Circle nr Box >2 Spray vr Eraser r Fill — Unfill vr Italics
‘k vanable pencll or brush size w Full use of colours w Screen Save

Plus much more - Available lmm:-

eacrlrrvz p&pandV/V E r "‘ _ _
Mr/Mr:/Mme _L I)

Please Strld me ugm Pens at £39.95

Aaar f ,7 7, 6 -Fwd! r Electronics
Iel none urrrr as Oultun Wuliu

M r,,,,,,,,, We crrwrrrren vu/TM rrr: AMSTRAU
School lload, lnwoanfll mu; um Tel: [0502] 513701
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By SOFTWARE DESIGN Assoc|A1'Es

THE ESTABLISHED ACCOUNTS PACKAGE NOW
AVA|LABlE FDR AMSTRAB CPCN4/SEQ

Wnlllnin ».m:muzc0ue araausuc I01
snzzn and Economv

The loflowmu s Pvugram; ars aasrgasa (0 make duume envybuowkeeplng eanav and (aster man manum methods am 10produce vlmsrmd documents Luv In mm bakancé) tor Dvesentlhonto youra|:|:uun|an\nr(he\n\and Revenue . 5u|\ablelorbum\/AX’and NONE vn accountsAH aragraras suppovl me Iollowmg raa-was as weH as mew awnmd|v\dua4 annhmes Seamh/50"!Ed|\/\n5en!De\eIe/Pnmnul(md\v>due\. muwpla or afl renown A uN|QuE BROWsE1|¢||wyenabler you I0 scmfl mvough rssaras, vxuwmg ov admng any myu\ -0 smgke key arsssum" ra mums luvuuun ml: usmnnx --as mar nun nnnullv .r MAI!
sA|.Es/Iuncruss LEDGERUs! accounts Balance \n Due Amomahc Csvry FovwardSee ar a g\ar\<:e aH uutslanwng accmmtscAsRuoor<Search afly New Balance Check on nara Emry Vxaw va\a>aand Balance to Dale Aummalm Carry ForwardsA|.Es/PuRc><AsE nnviooxSearch any Held . T0\a|S\Mon\My_ q0sr|sr\r_ Vearm Dam)5e\ec!al1y Hnmbev a~ anal)/us I:0\uMns_ no need\0veL‘|e1m2.

£19.55 nu plnqmll (£14.95 0|» aims|>Ec1A|. arm . . . Purchlnlll lblfifllnmndomnly
£54.05 [£011.95 an a sinula disc]

Chsqussalc, ilvuwd be made payable 1050rrwARE |7E5|uNand s=n\ 10an Weodmyd, Galen, ma-r.||a|a, Will Vmkn.
Toll HUN) H2570

'551|...)l|:;:-'Ill-II :::II= J .-=U
11-m umgaaw-z POOLSPREDICFIO run-|v|:n||1|u|u|: Pnnhwsnvmlllwp/hm:=||udPufl|vr-mnwud Bra|nv|cun|>!IlnwnM|h!uwIIld.|uh-a 0ivafllhke aaasa.....~...,... lnynn ra.a...a...r.,a.... - awbununuallyal runmhx name m0 runlcn Mrursaaasaasws x~mAwA‘!i Ruins _ \Mwawm ._:
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EXPANDABLE INTERFACE

FOR THE AMSTRAD
CFC 454/664/61 28

DUAL RS232-
(For Modems, Plintir, Tcuchpnd)
2 Prsr\sEzs Pm Socket wirh Modem Handshake
Smnnls 5 Pin Domino uses sec Sevial Cablu 259.00
FULL EXFANDAIILE INTERFACE
Dual RS232. a E\lPrims1 Per! a an Palaflel 1/0 User
Pom Sullwave on Rom, 2 X Smewsys Rum Sockets

|:as.oo
CPM SOFTWARE
Ta znamemenansfnrlrornApr\col,\8M,Main1ramer
Many other cw Machmes Also anamas use 0|
Telecum Gold. Micmnelund ulher|n1u|maI\url Svslems
Amnvad em: in nook
TIMDISC 5}" 2»-1 DISK DRIVE
Software Punabilily, can read and wms s/s cw Disks
Ior \BM and Cumpanbles
lP1ease spasrrv lor 4e4res4 or exza 2140.00
A\so Avaiiable a" Second Drive csa.oo
CPNI SOFTWARE
Macro so E czz5.0o, M Basic E c;4s0.oo,
MBas\c Compiler E £299.00 Inc VAT

OVER 200 AMSTRAD CASSETTE
TITLES OVER 90 NOW ON DISK

ALL NOW IN STOCK
5125 cw SOFTWARE - Over 200 CP,/M (Mes mrthe @125 mcludes 0 Basa u Saga Pms Pro Pasca\em.
FULL BUSINESS s0F‘rwARE RANGE
includu:
auasmac. Sa\es \r\voicmg. Stock Control, Purchase
and Sales Ledger, Nomina\ Ledgar£'|49.D0. Avanalfle
Separate Camsuf! Payroll £39.00, Amsoh onraa
Pmducxiviw mcludmg Database £49.00, Word
Prucessor irom £19.55, Spveudshzzl irom £29.00

Comnlere Rang! of Boume Educalionm Software
SIDEWAVS Rom
Amer Maxam Assembleron Rom £49.00
Amm Maxam Rom (FksTirnauc \mer1ace) c:s.0o
Amer orsa Uhhty an Rom czs.ssAmarWu1d Flocessnron Rom 1:29.95M\cmP!o Rom Card c:4s.0oM\cvoP!0 Programmers Toolkxl Rom £30.00Pves!e\Rom[Fi!sTima1ic\mer!a|:e] 210.95

AH the latest gam9S as soow as released
Sveech svrrmasrzars E From 1:29.55

TAPE TO msc TRANSFERSMODEMS cPc 464. CPC ss4 cvc 5125 PMNTERSAMSTRAD as 222 E 1:49.00
Mail orfllr Wl|GOIIlI, Pill’ III! of cllllgl P|OllI land III '07 filll lill tn:

........z-.:.:.-.::.-n:....... TIMATIC SYSTEMS |:ro 3:55;; 1315'
a.; :5. 2:.6.. 5 WELCOME g H“-<~'~ 133;; gggg
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CHI! CURE

=1101111:11.1111..1,1.111111111111..1a111a.11-111-1111.-=1.-111=11 111111 1111.1111a1|11|11 11
111111111111 11111 .1-1-11111111 111- 1.1111.1111511 Cnfllgnshuy CAR 1:111: 11.1.111111...1.11s 1..11..a..11111..11..11.1.11 151111 1111111.1 11111111111111.1111 .11 1.11.11 111111
1.11.151 11.1 11.11.1111=111.11.11.1 1111 15111111111111. a111»11a11111.101.111.111 pact: 111 1 151 .1.1

’o

11 11 1 111111.. 1.11.1 s1.a..11 1.111.111 11111111111111.211111.11 11.1ss1.1..1.1.1.1 111 1111 11111111111.11 1.1.1.11 11.11.111.111. 1-11.111 111111
n111s11s11111111111111 cvun 11111-11 1,-<111111 1111111111111, 11.1.1.1..1111..11111111.1111111111111111 1111 11111111111
011111595
1>1w11.1|11¢111.111.111111111.111.1111as
, .

a%E.§!.‘Z'.l*lEi.‘.3'..*Z‘

ITIEIIIDEI
you would be entitled 111;

15% discount olf aH Amsoil Sorzware
I0"/1.1 on KORES' Rvbborus

10% 0" 1000 IABELETRACK‘ tompuxev Labels

3" MAXELL“ Compact Disks £39
3M 5 I," Discs at Trade Prices

S/S D/D £14.45 S/S O/D £21.90
D/S D/D E19-50 D/S O/D E35-$5

All prlces Include \/AT and Postage
A11 orders despatched 1111 day Q1 fEC€ip(

SIJEJECY TO STOCK A\/AILAEIUTV

Plus SPECIAL OFFERS EvErIv MONTH
Annual membership fee £11.50

For 11111 detafls and 111 11111112111511 form, vvme 10
COMPUTATECH LTD

45 Plnvgrx Maid, \I/yam Green, 511,11 (111 15 01>;

11:11am
1 1.1.11....111..1..111..111.a1...1.1...1a1.1111.11111a
1111111111. 1.1..11.11....11111.11.11,..1..1111.1.1111111 11.111111.111.1111 11.s...a11@111<11
~ 11.111.11.111 11111111115111.511 .1111 111 11.1“11.111.11.11 01111111111111111.1111

111111111.1..1.1 111.111.11.11 1.11.1.11.1111..
111.1 1111111:1 51111111111111

.1111 1111111111111151.1111 11111111111 1 1.11.1111. .1111 11111.11 .1111111 11111511111111 11111..1.1111.. 11111111111111.111511111111111 1111.1.1.111111 11111.11 1:11.111
cnurninimlvi
- 11111111...11s
1 11111111111511

»1>»rs11r1111 1111a1111,111...111 11.111
1.1111111 111111111111

1 01111111 111111 111..1a1, 1.111 11115111111111 11.11
11111111111111. 11.11 symnlumxoi
1111 1.1111 1.1.1111111a51111a1111111.1111111111111111 11111111111151
1.11 1.1.1.11.1 s1111111.1.1..11s
11.11111 11111 11.1.11. 111.111.5111
1111111111 s.1..11 01.111-111111111.1.1.111,

- 5111 111111511111.1.1111
nan 1:11. 4 cunzucs DRIVE, an 4111111515110.
wssw 5U5sEx 111115 mx 1-1-51.11.-mmyzarn

aa11.=11°‘"""111-1.1-1,1El11 you were 11
} o\'~ COMPUTACLUB

n DAISY WHEEL
mlsvsrevznno 2225 00
JUMGIOO 1:125 on

n cOLOuII PRINTERS
EPs0N1><Esn sPEc1AL0FFER£45u 00 £51150

n DISK nRIvEs
AMSTRADDDI-I 2160 00 1:154 no

11111111111 11.11.1111.111.1.1....1.1..111.11.... 1.111.111111.11.1.11111.111111

UK’! LOWEST PRINTER PRICES
FULL PRINTER SUPPORT FOR THE ANISTRAD

ORDERED TODAY E DELIVERED TOMORROW
nnaw MATRIX EXVAT
SHWWACPASO 1:155 nu
EPSON FXKU 2214 00
EPSON FXIOO 2425 00

we VAT
21139 15
1:351 10
1:450 15

n NEAR LETTER auALITv
KAGA KP-510 1:235 00
CANONIOBOA sPEc1ALoFFER:240 00
KAGA P1910 2335.00
CANONHSSA SPECIAL OFFERza25 on

£210.25
£215 00
sass 25
mas 25

2253 75
2373.75
2409 40

£11 95
£6 so
£0 eu

:12 55

EPSON Dxwu 2355 00

n AMSTRAD ADD 0Ns
TASWORD Two £15 so
TASPRWT 21 14
mscowv £7 711
PRINTERQABLE 1:11 00

P11111111-11¢
11111121 EsIaI=E111\d1r19s Rs1\wa\/S1 111aa=1s11s1a11511111

5111111111111 1111511 11.11111 1.111111 511111111 a 11111
Vel: 1111114-1-11.1.1 1111111 s11111s 1.111141111111115
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’ __ Dthu now Illle — wIzARD'S LAIR Io!Cnmmadom s4,A11mraa .1111 spmrum
@B bubble bus software

_ " ‘ av Nlqh smn, 1'511Ia11a;p. Ka111 ma IRX\\/ Talap|w11I'0732 asses: 1-1.1. 55151

O111!1r1 111115 cr;1r~1.11~a1-.1111 111; 111151111111
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IAM a CUM}!/9!! /1171/ice atCWV|puI1'r1g, sin: siswiy WDPking IIIY WHY innwgn HIEAmslrad nun vi:-iissii sssismiinsi rs-iius, Pm 1on gelling !/ll July cnpy 0/(‘nmpul|VlQW\!hIh8fimS\Yad,/decided ll) iii my filifymgwm~ the aiaiiiirnins Cflllridar.After s /Uflg Kim! slowlyI}/yirly ii all VIY, I gal a synlaxsimi on Iunnffly 1': in iao. 1DOM/1111'! see anyp/ab/9/11, and1'n liisuelalifln changed 1'! m.
zu - Fltuk(hd,h|,hy)

1 |11'd a similar change inam?!/1!! line, ind gal mspinyin!" ta IAIN, but M2 mwsis1'nd1'car1'1|g the aisinmiins BIG1'|1er1ti|7IL whalevcl Me nmniiiI7! biflhdfiy ervleféd - that is.Ilirl M111 end n! the insnmguild, wiin a /aw around ins11710-ism.
wiisvs gun: wrung? »Lnllty Tinkur, Sc.l.aol\lnh—oI|-SUI.

I F\mc\1nn5 can cause EHO!messages :0 point :0 erltimy
ms wrong |111u, uplcially ii sluncllon ms uflomlr lunc-UNI This ms nnsina s cuunhn1 VIIGHVS,Tns listing is cannot, In in51mD\y 5 MIHQI 0' looking ID!5|mDlI typing BYYOVI in voniDYOQIIM.

In Daley’s
footsteps
mysnisi :0 mi In gr! MlwlflllDJIHV Yh0!v1D.wn'5 10 gIlIlI-ling I1/em: in Dscnlhlon.

olfl hope: ms! W/III1 W!go! a gami !¢L‘0!d 1'n ms ma
‘ 7112!!!! » 1.1.91 iunondi We

qiisiiiisa on I/is iiisi misvenlr, blanking s few psi-sons! ismias, on rm! nrl msnignniinu.With iwo ms 1,11, M galon 10 ins W1» VQI//I, bu! 111111110 qiisii/V.on uur /as! 111s, I0 OUVsinminsnr. we quail/i:|1 inthe /aw/1'11wiin SW23! pouring every-wnsis, we 31311811 the 1500IWEYIES, taking 1| in wins taDPEIJIE Daley Th0mP30!1.
vss. we've (1l7I!E ii. BM!wnsis wax M: gold insasi yml

01v siiiiasy, JMIVB 2.7. WI gul .

Rhythm is right,
the typing wrong!

shuuhi win 1i1<s on me Suez»
min version? 11 say: “GD mi
mild" on the fllmph/El iiisi
YUM gll 1'I1:1'de

aw what we issiiy WHIQ m
ask is Cflll/d ‘(OM p/ease tell us
11 we BYE the iiisi !!i17 m
L‘DIr1p/H2 Daley rnuinpsvns
DEL‘-37/Y/17/17 — Scott Dan-
lltnn, llllhln Hninus,
M-nyn uisnnp, Briliol.
I You're deflmte\y me hiss
we‘\/I hlfifd ol Has anyone
else managed 1:1

Double
spacing
1 HAVE a cmin PWVTUBUA
pl/H!!! WHICH 1 uiiinsii/y
bvuyhl m uss wim s W!//—
iiiinwi-1 WOIIY PVUEBISDV
Sn/Iwlru VII!/IV

Ur!/allflflllu/y 1 minor gn
ma P!/Ma! m 110'!!! in u!IyI!I1'r1q
mu dnub/I-spaced iiiiss.

1 was (M11111! ms SD/IWIIU
1;=ui¢nsm1_ mwnimsl ~15
L‘0!V1plII'b/I wiin -11 EPIBI1»
mu IIIIVIIIIS, which 1 baliuve
Ma csiwii w ha 7 AM.
v-"gum, Imaun-|is,
mm.
I This is a C0mm0fl Dvoblem
caused by the piinui gur1BYll—
ing H: own DBUHVIQBA1 as mu
as ms Amurad sending one
Thule wifl be a H¥DSWiI0|'\
insiao Me primsi I0 EUDDIISS
nls own Dupfil’ isms. COVISIAH
vsuipiiinsimun-miorasnsiis

Mod for
mod
IN ms Julll, 1955, sdinwl 0/
Cnmnuling Wilh me Amsnm,
you uublfsfiod s /msi f!D!Y\
PAIIV Whiteley w!1i':!1
JIIOPOSEI1 !Wfld1'/I'L‘lf/DVIS to
ms 7!XIEfiIll7!PH7ffEI!l in youi
Fmiusiy ISSUE.

Might 1 ii/iei s mimei.

iniiiiii. moai/iurmn to Mi
wnirs/syvi fee/ilmig/1102 0/
sssisrsnss la mass who HIE
H0! as Ennvlrsanl wim ks»/—
bssius I: they EDA!/l1DE— wim
myself the piiins zsigsr, 191 ME
mid.

siisuiii ms "P" optfnn be
EXE!L‘iSEd wimim a text 1i1s's
021'!-1g iiisasd, msn the ai-11
escape is ta PIES; Escape siin
ni isiuii

1 would /771717175: xii amllvd
Mi White/ey': /ins IHAIWDEI
2303 as fa/laws:

zm LGIITE 1|,m1uu1-nu
1 Ilnu mums lur print
in; sn '|(i|1|xlh-hl1:)Ill|\

_gth|IF (finllh-hlrfllllngthi
1-| mu mm: mmnliir 1
" lmimim am In ms
‘ '|Ffll dlllyll YD SIIIINIH
|CL!lIET|Rll

7/1/s modifitblfnn IQIIAMSMB MS)! A12 Me mlml I/I5! theas1si- wiiis.-1 can as lduplud10 511/I 1'I1d1vidu.s/lltllsThink you /O! a supsi/mmmlgllfns. _ 1'..|. Wlllon,Mlldllonu, Kin!‘
I We can‘! sea how Minna sms Edna! cm be impwvéd onany MOIS unless you knowdiflavsnfl

Loading
CPC664
A NUMBER u! psiwis have
Wit"!!! w us aiklng DU! at/V/CE
on Inn: /OJ|11'I1g piabisiiis wim
rhe HEW Amxtlad 00654.

The DMD/Im 1': missa oi
M2 /VYCGVIQFI wiring up 0/ lhl
cassflie lead :0 I/in ins
CDIV1p|1lE! 11023 HUI sum thl
isp» bltween Bfflglflm pans
lfld inissss Me sisir 0! ms
next oiimi.

Th: sflualfun is iim helpsd
by the lac! U151 MI CPC664

USE! insiimiisn mlflllfll £ar1—rains BI! 9'70!‘ III C/131718! 7
uage as wnsis the tape sacks!SI!d$P!!6D Sucks! pifl BULK EVEisvgissii.riis cassette 72007115!should be the svi: with aFEIHDIE sot/(st and the 5 p1'I1D1'n plug should vs wiisa as/0//l7wS.'

E/1H..;11'!1S2 E 4M!L‘..p1'r1s2 & 5REM.. 111715153
IIAIHSIVM1 hid D/D‘/1'|12d slead WI!!! the tflmpuler msprvb/Em WOUIA1 IIDI Sxisl ~Stivu Thnlllll, wiin.Ulllitiuu, cnsm-n, hllnn.

Can you
beat it?
ALONG wiiii 5/! ms inns-iqsinas 1 have, 8/0 ssiwy andanasm-isisisMy M/slag! $50!: w1'1!1SQICJIY is 92,250 and in
Ghoslbllslsls my IELOMIII is us/u//aw.\‘. not 453102.11 7£999,900 D/us 21 flhosls and£5,000 isi c/using ins pflrlulms amflwll 1's, ii sssins, lhs771.!!!/'!m-IIH IMIYI msi can bemac/lad. ~ Rnllmlry c|-iun,nnwpnrt, Gwlm.
I Has Ervynna beaten thgs:7

Level 9
tips
WE have r£4'9IV!d/"Any/811!!!
flflfll/I Level 9 simniuiss an
ma new Amsiiim crcssd.

rnsy sis iim Vet avuf/ab/2
011 disc, em we nsvs d1's—
finveled that the ssssms
VQISIIIVII Wm B7! the CPC664
11 VDM Iy}7I the EOIVI/Ih!f1l1S
below /I0 gEV ",1", PIES! $11111
I

CDMPUT1/VG W/YN VH5 AMSIRAD

i 
UCVDDPJ was 11
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+ "(H/'1.F0! ceivssei, uiiesi, min-Q90", si-iiiwdeii end idids d1nine edyeniiiies, type
ITQPEIIEIDRV HFFF

end
kfllll ‘AlWE||'|URE', ISIII
sieii ine iepe aridflrfirs env

1<ev. When ine iene nes
ieeded. fl/De.

CfiLk Hill
riii Eden, sineieid 1s1e endRed iiiiddn edyeniiiies, M12‘

HRFE
end

Rllil "
sieii ine iepe end piess enykey wiieneyei ine L‘0!|1pM!E!ask: yeii ievise yeisidns sneiiid deeyeiiedie ieiei inis yeei, anddwneis iii eesseiie games wiiiiie able ie iidgiede In diseyeisidns 1eii1y eneeii/y. 1n ineineeniiine, 1 iidiie inis letterw1'/Ibe d1 inieiesi id ieedeis _Filo Aiimin, l.IvIl s con»plllirtq, vvIll0I!-l\lpIY-mere.I ivieny ineniie, Few Ones
eeein \{DU vs plflvfld new MEET’inendiy Laval 9 IS

Heads
you win
1 MUST wiiie in iepiy ID 141<niiw1es iii weieesiei /Poshbag, Jll/y 19551 1 Ion ddiigniiiie game siiieeiy _ IIDIY)viidin seines _ end iiediiiddieins wiin ine BIDQVBIIIndi loading di eiesning.

wnen 1 U717/K ine lull! barkid ine siiiii: 1 wes iiiyen eFull/uL‘!!VIE!1l wiindiii diieeiidn.iidweyei, ine sndii assis-ieni 541V/Jdd ine id ineiie siiieinei ine eesseiie needs WWIndi diiiy, es inis ediiid haw enedyeise eiieei dn ine idediiisid1 ine IIIVEVIIHAx wiin eny dinei MD!ieediiiei, ine needs deedineednieinineied wiin dediis iidinine ineiineiie 2595:1idd1< nis ad‘/I08 end iddiiiiiiie hellistlelnfl eeeseiie, endenei iising ii iieye ned ndiiiiinei iieiidie1 have e iiiieiy ii1inydwn.1ein dfllllg e ediiisein edineiiiei
iiidgieininind end ine lari—

qiiege we eie /earning iscdinei.iies enydne iiieddeed ecdinei flackage idi inecvc/:64 end iisd wiieie can!
9:: iii - Pltricil A. ieimei,sueno, Aiieiaeeneriiie.I we neyenn eenie 357055 ecdinei Backage iei ineAineiied ad eny di eiiiieeeeis know d1 enei

664
outdated
11v JL!/Y 1554 1 iiiiienesed enArrislrad c1=c4s4 CDIHPMIEIwiin eeiedi fiYD!1lIfl! 1 wes yeiy
pleased end 1mp!9SSEd wiinine ineenine and began iddiiiid UP e ieige ZVVIOMHI nlsdiiweie idi II11diiied the usei Club endwas !1i‘ll7l7V wiin Ihe weyAriistlad ddie11ii inede ii‘/I1/—eiiie diieiinienieiidn, sdiiweieend add—a!1:

Having deeided inei e disediiye wiiiiid de deneiieiei idine sysiein, 1 began saving did
/07 iine wiieii ine cpcssirwiis iiniidiini-eii e.ii1iei iiiis
YWV, 1 did d iew siiiiis iiniiwdiiiid diii iniii /I wes indieeeiiiidiiiieiii id s-e11 niy 154i‘|/Y</ I0_r]A'I/it)! wiin I/10' iiidnnysiiyed /0! ii iiise iiiiye, iniy IInew 554riiis 1 iiieeeiied id dd. diii/Mwlig sii1i1 iiiy 464, iiiineiiis
Iwyflfl iiiindi e 6728 1 deeideiiH1 weii dinii iiie siiiieiiiiiii»1.iii1ied seinewiieiiiine iiessed sidwiy W/I/mu!ii iniieiiine nndi wee geiiingiiniiiiiieni iidweyei iiiiiigsseeined iii bEL‘|7!11E L‘/Eli/HIrne 51251 was gdini; id de idi

iiie us ma!/<9! 11 wesni /1'ke/v
ID de launched in ine UK dniiiSpring 1986iis Price in ine sieiesiiiidiied e 1/11 diiee d1. iieiiiees
£500-rsuo, wiiien wdiiid iieindie inen 1 ieeiiy wenied id
uey.eesed dn inese iedis edeeisidn wes inede riyeweeks agfl 1 iiiiienesed e1:1=ciss4 11 edsi ine neeiiy£4517 irs e niee ineenine endi/Ike ii.

wnei 1 ddni /1'k2 IS inesiidden news iiiei ine cm:5126 is gfliiig id de in ineshiws dy ine end 0IA|dgus! sidniy £355 iei the eeidiiiyeisidni
What dn eeiin is hi7PPe!|—ini1> How EDIWE ine 654, 071/Y

idiiiindniiis G/11,13 siieeisededby e indie edyenied diiiineeiiei ineeiiine>ii is yeiy neiedie iiisi ine454 wes eeniiiieinenied dy eindie edysneed end indieEXflEflSV\/E ineenineid say inei 1 ein enndyed
wddid de en iindeisieieineniwnei is g01'!1g iii happen id ine
6541 uniess ii is disedniiniieiiiis niiee iniisi iidyidiisiy niiyeIll iie i-iiiisideindiy iediieeii
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