
n.ings to d~~~ 
with your 
computer 
this Chrisll11as 

BUllD IT. .. 

FllM IT ... .•... 
. ' ~ 

. -. 
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ll'aChriaunuNight. Thelogor 
t he Conqueror crackles in the 
grate. Old Uncle Clive hll.l 
cru hed after one aherry too 
man y, and coutin Jack from 
Amenca 1• nicking acorna a t 
hi • noee, A new star naee in the 
eaat . . . what can 1tbe? Yet, the 
winnen of the PCN Golden 
Turkey Awan:bofl984! 

OUTPUT 
30BIIC 12 
Add 30 line draw ings to your repertoire of Beeb graphica 
programa with these annotated routine •. 

QI......... 16 
More lr.udm toyou r QDOSw 1th 80me h1nt,on making better use 
of headenon the QL. 

- - 11 Take on your 64 at card& with th1• ven1on of Poker Sol1ta1re. 

AalmotedSl'ECTRUM 20 

You can atore enough framet to produce 90me 1pect.acular 
anim a ted seque~ • with mach1ne a><le and Buie rout ine. . 

AMSTIW>ttmch 22 
Pnntdouble heightcharact.enon theacree n in your gameeor in 
more aenoua app licat1ona. 

ATARI- 24 

Tap in th11 game and learn a bi t more a boutaome aspect.a of two 
programrn,ing feature,. 

HARDWARE 
COllltX klt 26 
Whether you buy the k1tor the ready-bu ilt veraion, the Cortex 2 
out-benchmark, the competition. However , the machine l8 st.ill 
aomethmgofa challenge to take on, aaya Brendin Lewis. 

PERIPHERALS 
41 

The CPA-80 printer hu a range offeaturee that would grace a 
more expena ive machine. 

sonwARE 
47 

Mu.sic Ma.ater tu~ your compute r into an electronjc muaic 
synthea18erand teache8 you about music into t he bargain. 

REGULARS 

PCN'a readers make friends 
and 1nflue~ people when they 
aendi n theirhintaand tipa. The 
.£10 reward can"t come ami88 
either . 

On the eighth day ofChriatmu 
why not get •tuck into an 
adve nture? 

""- - 1-.. "Ho_t_v,-;.-w,-fi,-n,_m_o_u,-,.-,""'de,..,.-.- Pro-Chn,tma, barga;na. 

-- 9 Q,oltlDatelna 52 
Solve your programming prob- PCN •igna ofTfor t hi• year, and 
lems by conaultingour experta. loolui forward to the nut. 
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~ ONITOR , 

Lynx starts on the 
comeback trail 
Lynx rrucroll are on the come­
back trail. 

A~~~~:::1;ha:~:~~~ 
11ucceMful bid for th e right.e to 
the machines u well u the 
aueta of the railed Campute ra 
Ltd 

According to an An.sum preu 
re leue, lhe company 'has en· 
gaged Dick Gree nwood, former 
chairman of Camputen, to 
aseist with the introd uction of 
the Lynx into 1t.e business 
plana'. 

'My purpoee LI to ensure that 
the Lynx cont inue.,' he a.aid. 
Tm currently tying up I008e 
ends from a technical and pro­
duction pointofv1ew .' 

" ""= 

uid the telephone operator . 
Furth er inquire. with well 

placed industry eourctt turn ed 
up a 1CCOnd Cambridge num· 
her . A request to 1peak to Alex 
Chapma n , AMI.on di.rector, re­
vealed that he wu in Newport, 
Gwent , South Walea. 

But 11urely eomeone elae 
could help? 'Sorry, nobody else 
knowa anything about it. And 
I'm hia right-hand man,' a voioe 
aaid. 

w1f:~1.;:!~~~!~~P~f. 
companies. Braefiel d Chap­
man, wall a a.mall sub-cont rac­
tor \I.led by Cam put.en to carry 
out 8.88embly and repair work. 

Greenwood aaid that thetele-

J'Effle•?:f!Ja 
• ~• c.....,....."*"" ht1 

But the pl"08pect of future phonenumbe r wa.aouto fact ion 
1upport for the Lynx 1a lost in a becauae of a fauh on the line. 
wintry fog. Anston isettabli1hingatec h· 

Gree nwoodaa1ditwoul dbe a rucal back-up facility for ex­
month or ao before detai led lfflng uaen. Aleo, the Lynx 96, 
pla.na are finali800 and 128, d1ak dn vH, per iphera l& 
attempt, to contact Anaton and 90f\ware will be made 
Technology last week floun· availab le . For further detai l.a 
dered when the number quoted you could try nngin.g 0223-
in ita hi•tonc preu release 62026. 
turned out to be unobtaina ble . The meuage for existing 

'The number is temporari ly Lynx uaera is hang on in there. 
unav a ilable u the reeult of an We will paN on furthe r new• as 
agreement between the sub- soon aa we can lay our hand& on 
acriber and Briti•h Telecom,' it. 



ONITOR 
whowanttoc leanup ?(Whether Commodore lines up 
~!.t:°:::",~=:;'P~:'~~~ IBM broadside 
they Juat want to clttin up Commodore ~ to launch a 

proceeeor. So rar that hu been 
equally con1picuoua by it.a abe­
ence . 

~~~§iiatii.~l l"nernllyi.an't.yetclear .l dsktop lBM compatibl e 
th~tL~~~lde~:~= machine in sprin&, 1985. The 

alone. In 1ta lut days 1t wt.I ::hi:. ~~ri:' be a :~ 

Help on the way 

=:1:r.:.=!~:'~..:.1:~~: ~~~:etr.~!::i : ::m~i~ 
the atandard olthe home micro an orrensive on the busineu 

:;;:~~aaa;,iiii,;=;.-11.1111 :i='~ih~ Tur: n1:.1::!~ coc:~r:r::.ined to di• 

Spurred into 1ction br • re1drr'11, 
~ter (Rlndorn Ace en,, issue 911 we 
hHP contaded ~ ,1ler De,11,; ,1nd 
sorted out with them the m1tter of 
the w,1yw,1ni M1&,1rule pel"'$pe1 
m.1p 1tyin1 rulen.. 

M1rti. Simon of De.ler De.ls ha s 
promised a spttdier turn·round in 
Mure.'W e h1ve hundredsmstock,' 
heuid. 

men ta 99/4A, for uample , or CU8I hardware specification, or 

1:-::;:::::::;;;.. ___ ..; :::::,i ~Jo(p;:~,!:;~:r:::r: =~~:Id :i:re~:w:; 
poMible to 1tart th inking about the Which Computer? show on 

Open_ ........ 
Lynx hits the t.lrny 
We.II, we got ,twrongl.utweek, 
prechcting lhat the Oraa:on 
would be the nut micro to come 
orrtheaick l..t. lt.'1been beaten 
to it by the late Camput.en 
Lyn, . 

There 'a bee.n no newa ol lhe 
Lynx (ou everal months , which 
i• stretching t.wo mmutea ' Ii· 
lence-bu t.itgive.tthelietothe 
old aayillg that no news ii good 
news. 11>e Lynx daappeared 
vutu.ally without trace. Lynx 
ownen didn't even have the 
comfort o( knowing that some­
body, eomewhere, cared for 
their micro. Even lhe Jup iter 
Ace found a friend in need, and 
other mien» have found a safe 
haven in Holland and Spatn . 

Th.at the Lynx m.a,y ataee a 
recovery ii good enough newt in 
itaeJ.r. but mOll encouraa:ing i1 
the way that it.a rea\ll'Ted.1Qn 
nuu It.night 8a'OM lhe main 
trend oflhe micro industry. 

Thi , UI the ttt.nd that would 
have you believe microa are 
IOlftl to become progrff6ivel y 
more uaerul, on the a:rounda 
that. u samea machinee they 
have• limited hfe expect.ancy. 
I tall sounds very dull , Fine and 
dandy, of ........ .r the chal­
lenge o( riuina: up a ZX81 to 
control the microclun ate in 
yourwiDdow-box ii irTe1Ult1ble; 
but hardly a matclt ror the 
excitement of a pod pme. 

'l1le Lynx wu one o( thoee 
iDdeterminat.e aytte.ma that. 
didn 't know whether it. wu a 
home micro or • bualneu •Y. 
tem . Towanhtheendolitali(e , 
With increaaed memory and 
diak at.taehmenLI, it. wu beJin· 
ningtom.akeup itamindin the 
directionolbUliMM .Pe rhApsit. 
would be Ul\leemJy to a:lo.t and 
aay tbUI development wu the 
de•tholit.Belide., it.wu never 
a runaway aucceaa as a home 
micro . But it. didn "t. go under 
until it turned aerioua ... 

Will the Lyns'a Lazaru. act 
mark a nuectu>n or the new 
wave and a return to the 
traditional valueaolbomecom· 
put.ing-blood , JOre, lishtn.ing 
re.nun and preferab ly a 
warped mind? Will it fin a 
btOMlaide at. the old aobre-aidea 

So ,;ta7 d uedtoyour lett r r bo1, Mr 
John,;tone of Colchester. a ruler II on 
ib.,.a1toyouthroucf,th e Pol.t 

a veteran1' eleven to take the January 15, and would be 
field agandt the new breed launched later, poMibly in 
ttptMented by the QL. the March. 
Commodo .. PIUSi4, and the The company', new marke~ Hewlett-Packard 
~~fin==~!;:ena': :fd ~~:;~~:;i!~:Or pinches Unix lead 
f;~t~l~;! ~ .:::; ~~t.egfvottit"!i.ou 1J

0
~·~ Hewlett- Packard 11 in l1netobe 

there's anyth ing wrong w1lh 1t, company back into ita tradi· the first. with a Unu: portable . 
olcoune. but.for lhe(act lhat. ,t tiona l bu.aineaa market. Accord1ngloreport.Bfrom the 

;~~r:~~ ~nmJ!n~:~! ~~ a!~!~t.ra~i:~ Co:~ ~!iy~:l~~ ~~;~: a~u~:abl: 
thi s country, a company wbme home computers in the lut. 18 micro weighing under 2Slba 
lut new home micro was the monthshadmeantaahiftaw ay that will run lhe Unix operat,. 
Spectrum. The Spe,ct.rum Plu, from busineu ll8e:ra. ing 1yat.em. 
ia a 1ide.ahow ; 1l'• the QL that The launch ariset from two Curren tly rodenamed the 
&how• which way the wind 11 deals that Commodore made PllCff. it. ia 1aid to coet $5,000 
blowina:. e.rliert.hiayea r.Thefirat.waaa and will use the 68010 chip, 

TI 99,4A fans w11l aay their licensing agreement with 612KofRAM,a 120columnl24 
micro ~ at.ill supported if you Byt.e,c-Comterm, maker of the linee lectrolummeace.nt1ttttn, 

~':;;=!::!ta!':: :\~; :ype~o~ lelr~:;-tfbl: ::::ii~'i!~~;::~:~;" and a 
aamecue. But.t.heproapecufor portab les. The machine wu The machine has a lready 
the Lynx -an d the Dragon. (or <mplayed in Commodore livery been shown to market. research 
that.matt.er- a.reooa dilrerent. at the Hanover Fair in April. linn undindustryinaidenwho 
levelontheBobbyR.obeonScale The aecond deal was an havecommented(avour&blyon 
ofOpt1mdm. The Lynx may yet anangement with chip.maker it.. According to tho8e who have 
getaresu lL Intel that.allowed Commodore 11een it, around 50 software 
m~ C:f:' 

80
~ ~':rene;~usw;; :r.i::=~lBMPC'1procff· r.i~:~ will be available at 

where Lynx pmea were con· After Hanove r, the portabl e Uthe final product rnat.chea 

~~u'11~ r.:i.,;: c~ =~n~::ctw~u!f~: ~rf:t~i~:kP1,~tll~t;.d': 
:o~ : ~efi~~ f::!t~iJ!; :

1
fu1r,'~~l;i~:8:0~~ ~~ 0ki~ ~f'it1~~~e:n•:«: 

act or (aith tak es your breath that Commodore would have to are normally only available on 
away. upgrade the Bytec hardwue machines CCMJlmg aro und t.w1ce 

~:u~n[ !:co~~~ ~i~~~~~t?c::h:.ppe~ tht~~:lt. -Packanl 1n the UK 
bere- launc~ atabett.ertime . bomeout . refused lo comment on the 
U there 's • sympathy vote A aecond businesa machine eim,tence of the micro on t.he 
aroundatlhialimeofyear, the wuahownatHanover,amulti- a:roundst.hat it. is not 1t.8 policy 
Lynx deeervea 1t more than UMr system bued on the Z8000 to pre-announce products. 

°if,u new propri etors can f.:::::::=:=:=::::::=:=::::::::::::::::=:::::::::::::=:=:;1 
organiae th emaelves quickly 

f:U!i~\;:V e~~:It~~i!a: 

~~~~lva~mr.t 
llarte:r pack.a but healthily 
lt.Ocked with Lynx-. 

It. could tum out that. the 
Lynx'• appeal will be ma.inly 
no1talg1c. It. recalls • style of 

:~~~=<~~tT:'~ 
menu(actUttr that aeem1 to 
have pueed out). 

But ir 1t. m.aket a tUt'CNlful 
comebeck. the reuons won't. be 

=:~~!m~n:m :;::; 
tucked away at the back ol a 
cupboard . --

TH( IEASf lfTU BACK - ~ lb 8Nlb' ,.....,.. C-.U.'t 
(01-ICM 1371) !.*It_... It M ....,...,... ,....._ CDlltt'II.,..... TlN lllfrHM....,. COMtt'""'. _.. Mtl ............. £S0 ...... 
.............. ac. Spect,-aNc-odor-.64. WIUl lbtlpt~ 
w.rtace die -.k:e W ~ wlHI die IMtty .,. MCI MolNle ._. 
( ..... 75J ... •CNttotupteeipt...,,.8"Qnloa,....etalx ..... 
Y• ca ... tM,_. CNtrol.,.. Ill .ctiMatdle Midi TtdNNilloMIII 
£AcaitJN ... . ..,__ c..tre. UNM, &- J•IIWJ 23 te H. 
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ONITOR 
Toshiba drops price 
of MSX packa ge 
TOAhibahuupped t he1takeein 
the battle for contro l of the UK 
MSX market with a £40 price-

~~~nc\~~~ tO machiM 
The company has a lao ex­

tended ita three year guarantee 
offer (longer tha n many people 
own a micro } until March 31. 

Add to lh iA th e machine' • 
bundled IIOflwa re and the 
Tod\iba look• just about the 
best MSX deal thi• Christm u, 
with onl y the Gold.star unde r­
cutting it (by £10 ), and the 
Spectra.video rivalling it with 
11ightl y enhanced featurM . 

No othe r MSX manufacturer 
teemed to be reaponding to the 
Toehiba price-cut u PCN went 
to prete , but tome outlet& are 

~~·~~fcettob/~~ ~~ .~~ 
Chri 11tmu. Equ a lly , the leue r 
known manuJacturert will 
have to try to maintain a price 
differential to ,to p customers 
flocking to famo ua na me111uch 
as Sony a nd Toshi ba wh o, a.s far 
a, cuatomera are concerned, 
have a good track record in 
electronic.. 

Ati de from price competition 
a mong MSX compani es, the 
machines alto face atifT com­
pet1Lion lhi 1 Chri1tmu rrom 
Commodore, Sine.lair and 
Ata ri , and 1t'1 difficult t.o tee 
how aaletc an be anything ot her 
than disappointing while the 
machinn remain above the 
£200m ark.. 

'J'heJVC i• among t he pricier 
machines , and hu eo rar eold 

PCN DECEMBER221984 

moveH weelr.. Some ph:,yersan 
only a few thouaa.nd. Toehiba M:tive In many came., from the 
hucertainly eoldmore,bu t the live fury of MepWan to the 

::,:;.;x;:::r;h~b=-~~:!:~ ~!~ e1:~~:1.:!i°tti/=ff: 
en haven' t been in the counLry zine, CompuJerGamif16 Wor~ . 

~anv~:"n°y~~ : .\~:\rr~::' to m .. ,,- - -- - -•• de;:' h'i°.;~W~~~i~': : 

M:xt.;~:r ~= .:~.:: :~;:~\:'~~!':e. 
diecouraging the companin. I ':::== ~ l;l~::::!::!~ ema,and buti neu analy,ta. 
The Mitaubllhi i1 now in the ~ Doomaten 1ee tbe rapidly 
UK at £2.45 for the 32K version Why MecllWars has upanding volume of penonal 

dr.~2:tf:~ ~t -=~~.;~ s.t. .. wrapped up :::~ r:.nu:_un;~ li~v e; 

:~1~h· ~~~=':e~~m~:°!f !~!.~':a~~·~:~~t': n: :::~:~~e::e~to~ v!?; 
books and add-on• for MSX thine to do with you . He'• too last. four or live minute., but 
machine.. &ay1 it hu already deepinMegaWan lU combatto the averqed ala link occupiet 
had a fair number of enquiries come to hi• 1leigh, along with 25 minute.. Optimi1ta argue 
from Mit.1ubi1hi owners. Thi.a thou.sand, of other mythical that the phone companies will 
maybebecaUAecUAtomenview folka, l ike Muad-Dib, Beowulf be able to employ packet,. 
the 32K venio n u • cheap and Mith randi r , in any one of switching techniques.a nd that 
alterna t ive. hundred.I or online, multi - more loc,, I phone companie. 

Pa.nuo nic'• machine 1hould playercomput.erpmeat.hatl.N!I will at.ep up the ir Cibre-optic 
alaobe ava ilableby Chri•tma.s, quickly becominc the rq:e in.attllation plan.1. There *" 
while Phllip11willprobably.ell 1mongthoeewi th micro.,mod- already 1.6 li&;ht teeoncb of 
ita: MSX machine in the UK ema and the income to pay the fibre-optic linkl in th e US and 
early next year . CoQ.liderin g phone bill to hook up to the it'1expandin.,rapidly. 
the nu mber or comp1miee now mainframe that host.I the lf the phonecompaniN don't 
involved it '• difficult lo vi.ual- game. take care oft.he bU8inee1. they 
iae the machines at.ayin g at The live multi ·pl•ye r ~ could ION it to cable TV c:om· 
thei r curren t price level for aret.akin1on11ifeonthe1rown panja 'I'MMareina 1lumpu 
long. evolving far beyond their the US hu become aatu rated 

lh~~:~c:: ~; ii~~ :eriat~r; &"e::::.i1.°i:':he'°~f!:i bi~~~;.~:::. ci':bi; :~: 
8COpe for cuta . Bollom of the current1ameand probablythe intheublemarlr.etl n thelu t 
mark.et inthelandofMSXi 1the matt.complex. Created by K.,. year . 
Cu io, which is going for £80- mai Corp for CompUlerve (one A boom in multi -playe r 
£90 , and 1U11Jumin g the corn· ofthebigge.ton linecompute r aamesut in.gubleoe t worUu 

:::1~:.ttnt!~:::t~:~t~} :;.~=ti1r:niha~ ~~ ~hec:c,:11:o=r:.u1!e1~ 
ro: ~;~ Jag~h!~ .~i!

1i!~ ~ ~~ tt~e:,:~ e~ ~~int.e r tothefuture 

::~s, 1:::n1;:\~~: =~·::-~i~e:~·O: ·~ ~e ~~!!!J!di:n g:tn":w li:,~~ 
timing i• another matter control of galactic real Nt&te . iq,eed dia l·up modema. Severa) 
altogethe r. To 1tay alive in the Mqa - 2,400 baud model• were on 

War, univene &1ayen join ahow at Comdex in November, 

=~~~:ith~~re'. rim. between $750 and =t~1th!1!fli~canatt~ not~~O:t=~=. 
rea.l victor1. even a blaclt and white full 

0o':C!k.: Cn il~:0~ = r;r::rt: .. :~h1.~t>!:d 
tdence fiction tri lOI)') pro- modem four minutes to LraM­
d~ a new wrinkle : it '• Mid miL (Full colour ,rap hict 
tha t the Oona.i planted 1piet in would talr.ehalfa n hour or more 
the ranbolriva l alliance. and at 1,200. 
were Lhua •hie to win aeveral Since mott player1 In to­
cruci.11 IP9(:e b,.ttJes . Al a day'1 gamN are 1till U3ing 300 
rwult the Oona.i have domin· bl.ud, the limitat.iont are te­
ated Mera Wan III to the point vere,bowever, whllea300be ud 
where many other player1 are modemtak n 3.2hourstodown­
,ettiog fed up. lo.cl a floppy di.t , a 2.400 

tha~t ~=-~:!'::i:;~:.n:: :e.m9~ ::lr !!~n~~e 
now rumoun abound that thatdownto 1b:minutea . 
they've •imply reformed under Since a lot of companin are 
a new name - the Elite -a nd ataggerine unde r heavy phone 
that u the current same pee charae. due to the UN of 300 
on the Oorui will ro-eppear to bl.ud devic., there exiat.1 a 
trouncethe ir rivalaonceagain. Itron& incentive to up,rade to 

Multi·player a:amn a re an 2,400. That in turn wilJ bring 
experwive habi t: ~tion down the coet of new modem, 
withCompu.eervec:oeta$40and and make them an attractive 

e.~;;r~::t1i!·::n~ t: ~~/:l~ic~;tii:~ 
tionthepbonebi lt. . l...eMexpen- multi-player pmee could b)oe,. 
&ive I.NI the role-playing fan . eom with the aame graphie1 
tuy g&nlft that requ ire a power u today, 1amee on 
player to make only a couple of d.i.ab:. Q,N....,. 



~ paonttr of fl 99 
PIDM. 11 now offenng .elven· 
twa•tlheknoc.k-downpnotol 
£2 99 Muur Adventu"r 101 
680 84181, d the name or the 
new garnet label t.hat will 
produce the pockel·money ,of\.. 
w•re P*(:kqet - the fint of 
wtuch Wlll be Se-Kuo( .A.i.,,h 
(Of' I.he Spect.nam and 64 Other 
adventu,. 1n the p1pehne a.re 
Volcanic Oun.,eon and Blkk 
CrylJlal 

DMeW Dllek ..... from the 
Specu-um are on offer from LM 
Digit.al Sound Sampler from 
O.tel EIKt.rontca 10782-
2738151. For £49 96 the dn1ce 
plugs 1nl0 the $pf,rtrum"1 u.r 
port and record, any tound 
digit.ally into the machine'• 
memory . Thti c.ptuttd eound 
can then t. played beoclt 1n 
hm1llellll vanauona 

L.t ,... .... t.alle the atn.1n 
w1lh a weekend break to Corn­
wall Arm m arm with your 
BBC you can Uy at the Three 
Rooms Hotel , for a muple of 
dar- and bru.h ahoulden with 
other BBC u.tn. 11.e weekend 

~:o.~: 1~°1v~~I~ 
d.atea 1n apr1n1 and a utumn, 
1985 

n.~ Chu~pme 
calwd Go 1.1 now a,·allable for 
t9 96forlhe BBC and Electron 
ltcomee from GamM Worubop 
(01-966 3713), which h111 Com· 
modore 64 a nd Spectrum ver-
11ons 1n the p1~lme 

f,..., f,..., II Kum.a·, lat.t 
arcade pme ((M" lM Amit.rad 
CPC-464 at £6 96 Try1nc to 
pick h11fn1.1taop, t,n.nk huto 
avo1dmaraud1ngmonstertthat 
gel in h11 w•y 

, ....,.._..,. fort.heSNrp 

::.~~'tfl:~~": 
double-aided, doubte-den..ty 

~:d r~::h u:Ka.t.n~r.. 
t11lled CE.J20f'1 •nd •• avail· 
•ble•t £69 ror• pack often 

Tiit .,....11%4 computer II now 
Ha.ilable with 1n~ 5 2S1n 
quacl-dena1t7 d1abue dnva 
prov1dm1 720K formatted 
capacity per dnve. There are 
l~ new mod('I• 1rK'Orporat­
•na the new dn\'fll OOld.ln, from 
£1.355to£3,137 

c:.a,.c 1• IWltu»a up a hotline to 
advite h•rr-..ed parenu on 
what there 11 1n the education 
hne for Smcl•ir. Commodore 
and Acom m~ lhu Chrut• 
mu. Alc.houa:h • euppl1er 1taelr, 
1t w1ll •1m IO be 1mpuual 

The number to call 11 04867-
2584, beh,een 9am •nd 9pm 

A not so merry micro 
Chrisbnasforshops 
Chrutmu 1.1 comma, and the 
n,mour "' that the gooee that 
a.id the plden qi w about to 
aetthechop 

There have bffn wh1spera 
that th11 could be the 1ul 
bumperChraat.mu for the horne 
macro WeputonourmoMIOb,.. 
ruMraJ dOlhN and IP()ke to • 
~ionolret111le111to-. 
whether they',.. ay1n.a •II the 
way to the bank 

'I thank th11 may be the lut. 
Chnatmaa 1n which computert 
'Niii be10ld 1nvutquant1t,..u 

pN!9ient.a, which ,mpliee their 
UM U p,ne. ll\llchll-.e9,.,' .. Id 

M1Chael Litvin ofComputenor 

~J":u7:~"c~= 
Lill manager ol 0..xON, di• 
agreed. 'We •re not expenenc­
mg the dem1N ot home compu· ....... 

Othera held views IOIM­
,...Mf'e 1n ~ .... een theee two 
WH Sm1th'upols.eswomanJen­
ny w.nac. repol'U!d 'Sale.a,.. 

C~"L:':::~~:;;!~::;: 
:,:_Joh~i=,ngr= '7: 
Klffne.x 'We're • hit d1a­
•ppotnted ... ,th the le\·el of 
buNne. 1t'1 a late 
Chrutmu.' 

lh s comment 'Niii have the 

::;;~n~u~~r'!af~~rd~ 

d':Jn~=~tJ~=!it:!'i 

~t;! ~~~~:r~f:~~~;; 
and monitora we've eold hu 

~ ~ Pllal, Chrutmat hu 
been a d1ff'iailt time ror manu, 
r.nureratopt t.he1r•upplyKt 
together Aa • rwult 10me 
people ended up buying a corn· 
put.er because 1t wu the only 
onel~ont.he~lr 

The pn>bl<m hu ,ull ""' 
been reeolved Both Boot.a and 
WH Snulh rnambled about 
tupply problems •1th the Spec--
1.nlm Plua •nd Commodore 16 
Greengrau aa1d ato1Cally 
'Some manufacturen "''ere lac.e 
1tll1ngthe1r mKhu\fllouL' 

L.1tv1nsa1d ' ltralh er am\llt'I 
met.hat manuf.ctu.ren .. y that 
therT &r11 no MOr1.agN. The 
Spectnam Plut '9 1n "·ery ahort 
11Uppl7, Plu..4• •l'ffl"t that 
abundant •nd CJ6a I'm not 
keeping TIK-re i.n't much IOC'l· 
warefortheCl6' 

Even IO, the 1hop1 have • 
1l1ghtly wider r&flle ofcompu· 
ten this year, more eoftware 
and a hole. ol aKtd-om to pi~ 

W1lh such a vanety ol op1n· 
10n1 about the 81.al.e of the 
m,,r\et..there.,.,Nyou might 
expert, d1fTe~nt 1deu about 
how to perauade you to part 
with your money WII Smith•• 
otre.rin1 credit fac1ht1es with 
repeiyment pl•na covennc 12, 
2" •nd 36 montha. 8oota II 
advert.a1nc ',uara.n ieed' 
pnca. rnc.t or .... h,ch can be 
unde~t b7 a quick ltfl.n 
through a micro paper Dixon• . 

~t~~O:ou~~Lji~~=: 
er of • chain, II ~Ill 
h1m.el(to a mode-l pnc-e cut on 
eomeotthe1D01trel1•ble11e:llers 
an the .oft.ware field 

'Obv~ua ly I ain't rem.tun 
completely uncompe:l1t1ve,' he 
a.aid 'But you e11n 't 11e:II a 
Commodore 64, for example, at 
1t1 recommended retail pnce 
lt229,; you won't find anybody 

=~~~t:~~~~~!'°::; 
I'm going to compec.e with the 
cowboy• who're 1n for • qu1ck 
buck beouae I 1ntendtobehere 
for many yuntocome,ofTenns 
•upport.' 

.. ·eels. W-,,.:- .. •tlltW.-,W.....,....,...-. 
lfyou'rT buy1n1 lalff, you',.. into a computer What )'OU .ee Wbtn you've tort«I out the 

•l..ospenchn,1nd1fTerentd1ttc- on the ahelYH 1.1 lhe turv1val ol cont.rad1ct10n. 1tcto.rl'llook u 

t1on.1 Oft.heahop,1 'lloeapoketo, the fittfft - there •re no fire thou11h homecomputen•reon 

::;.!Y afo:!w~~r~:~t;:; ~~~!!~J1ke the TI 99 -iA t:;~ ~.:a;~ r:::re::~vee 

~~~=-~;Je::. te!:~~: 0.~=:~~~~ t~:1~g~n~~ha~ 
aiu.a:ht on, •nd chama lllte about the AmMrad, but Litvin reepina aome rewarda from 

~1«::w~:::':
1
le~n';~h =l!;i~n~r~~ m•e:1!:.leome of them are 

ro:-=~ ::::'t.o~ ~:;::, ~~ ~S~1c;~:v:~ ~h\~ :!f:~1of"Cta';:~~':f::~· ~~= 
hN•le.lhlit•re35per~ntup marketu1.1wrona l'd•y75per NewYearcould1eeaUllf\tot.he 
on Jut year Part .. due to a ~ntolbuyenareu.u1.1theQL t,..,y1nc oC more Mld-ont and 
change of prem18N,. he • .,.., al home; l'\ e bttn aurpnaed eol\ware rather than compu-

;:tt!:!:~·d !.";":,;;',':~~,I ~ :: 11~1e want 1t .. a !:'!=-ora::~!:ct"ne.~ 

PCN DtXEM8ER221\il84 



GAMES 
TW LWTTTU: PUBLISHER MACHINE 

I knight Lore ultunate SP 
2 Ghott Bust.en Act1vi•1on cs. 
7 1-:lile Arom,oll AC 
9 Stooidaze ~W,tre ~~-10 · 30.SC..rSlrike 
3 St.afTofKamalh Ultimate C64 
6 D T"a Decalhlon O...n SP.C64 

II Raid over Moecow US Gold C64 

• 6 Onderwurid Ultimate SP 
10 • Doomdllrk'• Rev Beyond SP 
II 12 Pyj-.rntrH\A M1croGen SP.C64 
12 16 Booty ~·1rebird SP,C64 
13 Hunch6.ck II OcMn cs. .. 8 ~r~'°~ Vortex SP 
15 .. us Gold C64 
18 18 Mak:hDay O..a n SI' 
17 17 Select I Comp. Rec:onb SP . C64 
18 Man.cMmer Son~ Va r1ou.. £695 
19 Combe.lLynx Durell.,Martech SP , C64 £796 .. Airwolf Ehte SP £796 

iW,rJ'M 31MluM·M;I 
TW mu ...... TW mu ...... 

I Km,cht[ore £9.96 I GhOIJ1Bustef9 £9.95 
2 Skooiclau £696 2 &ai'rorKal"Nlth £995 
3 30sii r&nke £5.96 3 RaidOverMoecow £9.95 
4 Underwu rla £9.96 4 Runchbac,n £7.90 

• Doomdark'affev £996 • Blue Max £996 

• &t!imerama £6.96 • fnU)occer £9.95 
7 y £2.50 7 DT"•DecuFilon £6.90 
8 DTaDec:aihlon .£6.90 8 Bruce~ £9.95 
9 CydOM £6.95 • t-'ighterPl lot £9.96 

10 MatcFiOay £690 10 Selectl £12.49 

MICROS 
=liM4'1illill1 ·l=M1fillll!I 

TW - l'IIIC( TW - l'IIIC( 

C8 M64 £199 IBM PCIXT £2.390 
Sp,ctrom £125 ACTAe!:1ro1. £1.760 
Eloctron £199 Comf:!g £1.795 
Am,tnwl t349 OhvetuM24 £1,595 
BIJCB t399 TtlevideoTS1603 £2,640 
Spectrum Plua £175 DK Rainbow £2.369 
CBMl6 £140 NCRDecMaLeV £1,984 
Ai.ri SOOXL £140 Apelelll £2,755 
MSX !teriea) £276 ACTSiriua £2,525 

10 Memot«:h £199 10 Mac1nlolh £1,795 

PCN DECEMBER22 li84 

Supubly StJled ma rich teak 
efftttfirush ond broM.·n 
frame. 
Andlllt_.finl,ah . _,.IOCUI 
SiiltabllbUllwllhlllNtllrlo-­
°'l*IONll"°""CDfflCll*n 
Sp9ctJum. ~ 20. Commooort .... 

~.°!!:~-----c.---.. -lrWXM'H• lrD =~===:-...... __ ... ___ _ 
5=-!.=-=-~ ... --
Eos,f) twMrbl ed. JUJI slot 

!°.R.:t~:.:!::.~r;,[':.!:::J; ..... .._ __ __ -....---· ... --.. C," _ _,...._n_.i, 
,v,_.....,. .,c:.,,,.,. _____ ,,..,..,_.., 

._,. ____ ,,_ .... ·-------­.-u·----c-.c.,.. 
INOU!l l:Jt:S Tel OSl1 17CoJ 

LOWEST PRICES WORLDWIDE! 

SALE!SALE! 
BEST PRODUCTS - BEST PRICES 

PRINTERS 

'' T ... T ···~ £155 
• , , i • • • £229 
• ·• • • • £179 

· •. , ~ £299 
• £299 

COLOUR MONITORS 
" ;,, I °' [149 
" • ' ... £199 
" • , £185 
• , £215 
• • ', £215 

DISC DRIVES 
', ' •, • £99 

·• · " £75 
·• ' , £125 

(, ~ • £235 

':> £14 
[18 

·r • £75 
• " . • £12 
•• • , £9 

"' 20 °. oFF 
UC ""--•i-'oo ~AIO...,,,ftt- ---- .,.__.,.._....,_o ~-----c,1-.. ._ 

.I.I w.r-.-..i. urKta.H THUTS. Hf:IIITFOflO,HUtTS. SGIJ ..0 OMllll lM 
(N""S) 





ll. prints out -
IO problem 
be le\t.en In the Oeotmbtr 8 
.ue ol PCN about connertanc 
nnten to the QL llhow up, 

=~:U::tel1;t~n!:: 
on which eccomparue. ffli09l 
,mput.e.r product& I haveju,;t ......-ed tofe t Brotht r'auctl· 
ntl1tlle M·1009pnntttworil· 
I wtth my QL. but ll WU a 
Mt.ant lll'\lfile •saimt 1n· 
mpleteand tomtUme. wron., 
formatton 
Anyw•y. her,,, m the hope 
at it wilJ NVe othen ~ of 
:r~l=~ortfflh , 
F in t the uble. Connffl the 
rti1•followaandwieS ER ton 
e QL: 

BUSY 
CTS lootuoed l 
+12V 

{st!1'~~ 
~ · .~::.: :,:: 
coflltl' • o,af'll ., ,.. . ~.,...-"c ' '' -·,,' '\99'!1 ! : , " .~ " ' .,~911~-· iMfl~ ~ --~, "Ba>'' ~ ,,<t;.-r,,,..,, 

'~ ~t!~ s1f .r ... i.,1,, .... v1 
.-v.vJ-ir~..,..~ 
j i,tt,"""'\ 

·cheques/POsto 'Deals for Readers ' 
letropollton , lntleld Rd, London Nl 5AZ. 

' !SS~--- - ------- --

£CD1.BU:2211&4 

'Undulations' 
smoothed over 
I ooc.e • cbanp ol atutude wath 
rtptd the Amand rreen 
morutor , u raited by Simon 
Williama. (ililue 88 ). I ~ived 
my monitor In July It WM 
prone to bouta of violent un­
dulauon Af\t.r pe.ni1ling a 
little, Amatnd qreed to cbedt 
It over, and while monitor wu 
in the po9l to them, I rece ived a 
letter edviainc that 'pntle un­
dubitaorw' Wtte not a fault .. 

Well, 1t anwed back home 
(eventua lly), and indeed wu 
now olUy prone to bout.Ii of 

f::~:~·'!,~ 8:P e~ 
Nme ralher e frect1ve 11tneldin, 

~ Wili:r:":~:= 
done u l have done 1e, ~move 
tramlonner to OMtud.r t.he c:q. 
1ng! It ii now rock sl.Md7 . 
HWul&tUM, 
Norww.. 

SUBSCRIPTION ORDER CARD 
I want ,.rMMta l Com pu te r News dellver.d to my door 
every w .. k 

D l .,.. (~1-).. U«:'2000 0 1,_.,:_,. woo o ,,....___. ... . .. woo 
D t - loM my~ MOdit~to,.._...C°""fMI" ,.._. 
0 ...... et-,..,. .t.cc.....v"-'Ow.t,,-_ t.p,._c.-d ( ............ 

_, 
-Ho ------ f,ipwycto., _____ _ 

WS.. t)P! fllMocr-.•.--1 o.,--if._..............,.._._.,. ________ _ 
Nome·r-r,-r-r-r.--r- -r-.--,r-r-r-r--r"T"",--..-,......jl Addrent-H--t-+ +++- ,t-HH -+++++--1--- ~I 

ooasttj:!::::i:ttjjti:t::t-.~-~-~;;;:'.:::::jl 



The Space game to 
challenge your skill! 

AVAILABLE FOR AMSTRAD 
JANUARY 1985 



Software search 
for Commodore 16 

9:!' .... -.-. 
61.,....lketoUOW'eh-, 
tut .. .. .a.Mt, •fanlt. 

CNNI-Aho.. ii u.r. ........... .. ... ......,. ............ . _.., __ ? 

DHi«:OA~. 
Lo11don,E2. c. :: :~~p~n~:~':°:; 
~:;h ~nit!: .~~f1abl:k_::, 
TheyarePligl&t0/5,(romCraig 
Communication, , a night 
aimulat.orwhich will C08l£6.95. 
The other ll a package called 
P1ycluxhlia from Llamuof'l' • 
JefTM inter, beat known for hia 
Commodore 64 games which 
have attracted• cult following. 

There 1Hmatobe lit lledoubt 
thatAOftware eupport for the 16 
will arrive, butu with any new 
machi ne, you should allow at 
leut a couple or month.I before 
you llefi very much. 

The expam.ion •lot on the 16 
may be able to accommodate 
utra memory although there is 
no mention of th ia in any of 
Commodore't lite.rature , IJO you 
11,houldn'tcounton it. 

To kee p you going in thea pell 
before the 110R.ware flood ar· 
rive., you could try a couple of 
boob. Melbourne Houae baa 
TM ComrnodorT 16 Gomt' I 
BooA., 30 program. for you to 
type in . 

Or you could brush up your 

~m~;fu:~thc[~~o':: 
published by Sunshine . Both 
-U .95. 

The French 
connection 

Q ............... ._ ..... 
r, .... ,... .. 11e....,..., 

...... , .... ...wlilclthlk ---­....... c.,..~• 
Ff'Ndll ~ I• lfttnll te 

""" lorro1M ( Mo4orM }, 
Bodmin , Cornwall . 

~ =i·.:~·~rc:t~b~~ 
all-purp,oee compute r mag cal­
led VOl're Ord1Mtl!ur. We be­
lieve there' • a dedicated Orie 
magaz.ine called L'Om~l too. 
A.a for lingui stic interference 
we beL you'll get plent y of that 
unleee the fttnch have gone to 
far u to insist on Pour . 
Proc.haine loopa. 

PCN DF.cEMBER22 1984 

No easy way to 
cut out a Currah 
ni ............. 411( s,edntM "' 
~ ,-nlM NCNtt, ....... 
c.iTalispMClt.C .... lt. lsU.....,. 
--,t.bnt.lNC-rnll.,,...,. 
.....ltOOIINdNNtui:ICMNI 
____ ...... 
..,. .......... Ndttftllt 
-1 

Aho,4on lttaM.., .... _,, 
.. NMe ~ COltlb,a ... 
ya,W,N It.on .. tM ttMt., ..... ..,.....U...,...., .. tlliswt.n ,MCI 
.well. w ... . is ,..., for tlN 
~ .. woril..t ? 
Rodl'l,eyDougla.,, 
NOl't1111Jlwm. 
A Aafaruw e know there's no 

Cu;;:t : ti:;~Sl~n~Zct~: 
iL Thi.1 ia the cue with quite 
a number of peripher a l•, 
although with 90me you'll find 
your Spectrum operate• u if 
they ""'ere di.&connected IO long 
u you have n't acce&&ed them 
11ince you powered up. 

We're not altogether , ure 
whatyoumeanbyy our memory 
saving wheeze, but there are 
ways to save memory on the 
Spectrum . For exampl e, if 
you're uaing the number 's' tNT 
P1 will sa ve you apace. You'll 
a llO ,ave by storing numeric 
data u strinp, then uaing VA L 

to turn it into a number . You 
could allO POK£ va riable values 
into a safe area an the memory 
at Lhe start of the progrllm then 
Pt:ttK them when you want to 
uae them . 

Or even fluhe r , PF.F.K ayatem 
variabl N that you know are 
going to hold a oertam value a t 

~ 

the right time . Theee Jut a re 
liable to be alower and tncluer ...... 

BetLeratill whydon 'tyouJUll 
wnt.e Mort.er programa ? 

Making a home into 
a software house 

~

•tllWdlc...CMttilc-,.,. ...................... 
)'Mttl • howtep-.tt:Ms __ ... _? 

SkpMnM1lkr-, 

JC
•wortla, SuffoJlt . 
ou're going a bout it the 
ght way - !Ju nking. Finl 

advice it to carry on doing that 
for a while longer . (You may 
even conaider quitting while 
you're still ahead. ) 

Our fin t reaction ia that if 
you have to uk lhil kind of 
quNtion, you 're far from qual­
ified to aet up th 1.1 kind of 
ente rp riae , However , for the 
sake of an int.ereeting e•erci&e 
we will take the questio n 
aerioualy . 

~,:!~n~~i:;.~~r~~ 
2 Contact a tape duplication 
house a nd get a quote for their 
,e rv1ce. . 

:i!':n:!~~~:/:!~i:1:u1di 
produce? The answe r will de­
pend on the ma chine you're 
writing for, wha t you're writing 
(game, aell more copiee than 
dedicated applications ) a nd 
how ma ny other version.a there 
a re. Th111 ia complica.t.ed by a 
further cons idera tion. lf you 

t~u~~ ro:nihC::ie!it:~~ 
getti nli( your money bac.lr.. lfyou 

~ !J"l~U 
;,Q,l-=1 

produce t.oo few, you'll gain a 
reputation for poor .ervice a nd 
loee cuatomers . 
4 Having arrived a l near 
enough th e correct. figure , have 
the duplication done . 
S Have ca.J111elt.e art.work de-
11igned a nd printed to the high­
est sta.ndard you can afford. 
Since you' ll be telling by mail 
order . it.doet.n't ha ve to compete 
with the beirt.-sellen but it 
thould look reaAOnably profe• 
11ional. 
I Take out a aeriN of advert.&in 
aeveral compute r maguinet . 
Thitwill notco.t a great deal . 
7 Wait for the orden to roll in, 
but UM the time wbely . Have 
the orga nisation and cuh 
ready to mail ofTthe aoftware . 
I Start wor lr. on your next 
best.-eeller. 
I Goto 3. 

There are three pouibl e out.­
comN. Finl, you may quietly 
and honMtly Joee a aubet.antial 
amou .nt of money , Be a good 
Joaer. aecure in the know ledge 
that you are a belt.er and wile r 
penon. 

Second, you may dis.honeatly 
loee a aubst.antial amount of 

~:~~~;=:ir.·:~m:. 
ied in public a nd face the 
ri ght.eouijuatice o(thecourteof 
t.helanci. 

Third, you might ju.at p<>M­
ibly make a 1ucceu o( the 
vent ure and make e. decent 
livingat1t . lti 1onlyfairtowam 
you that the third eventual ity is 
by far the leaat likely but we 
with you good luck. 

A good book about 
64 control interfacing 

g; ....... Mc:.d ..... 
OOCOWN .... fortllisl..t 

- • pnjtct~ ..... 

____ 
.... __ ,_ 
,ec:Wed t. lMtlcl I CNtt9i ....... . 
...... recoMMIN ..... - ....... 
fadllchr1rtWM ............. .. ·----~ •u.ec..­_ .. _ 

Paul Connally , 
Newcaetle,C o Down , 

l\: tti~e i~~~~c~ua:d 
contro l ia D/Y Robotic, and 
~ nMH'f (or tM Comnu>dore 64 
by Jo hn Billinp ley. Publillhed 
by Sun.shine Boob at £6.95, it 
has loll of detail on analogue to 
digital convenion covering 
joy11tickll., 1tepper moton , and 
robot.a with information on both 
hardware and 90f\ware. 



.. 

Feeling free to 
intenupt 
Prevenl HEW from being en· 
tered from the keyboard, and 
demonarat.e the ute of 
keyboard intem1pt:a, with the 

~~~ · il UU for a 
number between 110 and 255 
and the machine code ii located in memory al thia number 
multiplied by 256 . 

In normal operatio n, i.e when 
the Spe,ctrum is in int.errupt 
mode 1 (Mt by mnemonk lM l) , 
every l/50t.hofatee:0ndajum p 
ia made to addlftl 38 hu: to 
t.emporaril y acan the keyboard. 
To ch.aqe thi1 addreu the 

~~1~\~~e~~:Cti: 
te00nd, the Z80 crea* a vector 
wit.h the I register u the hiRh 
byte and anothe r byte (usually 
256) that il receive1 from 
another partofl he hardware u 
the low byte. Al the localion 
point.eel to by t.hil vector ii the 

~ ~ ~o~~~~ ~~t 
routine addreee . A CA.1..1... to thit 
addretit is then made. 

ln the example program, 
linet 10to40can beuRCI tolet 
upanyinterruptroutine . Toput 
in your own routine, aimply 
change the data in line 50 . Id 

t=:=~n~~= 
ing a program . To return to 
nonnal enter ooro NN. 

ru~you'!i: u&:~:~n:~ 
mu8t(U"lt pushallthe~n 
uaed in your rout ine ofJ the 
at.ack at the end. Next diaable 

~~r~ ·:.::; :r::r:::.,r: 
them at the end u11ing 1:1. 
Lut.ly, if you at.ill want the 
keyboonl ocanned, RST 38(hex) 
90mewhere in the routine . 

In this way interrupt.a could 
be tet. t.o handle tprit.ee, display 
a trace of a program, tingle 1tep, 
andlOOD . 

Collum Gibaon, 
Blairgowl'U,Pert.Jultin. 

: tm:~:~::::-.::,:.::~:.::~,bW -~··i· 
fl-••l••-1 .... l'Ol(l[l,•1Llt • •l•lt&,:,l n, 111[.!1....,.,,. ... ,,. ,_ ,,,.,. ..... ... , .... 1 ,,.t.,.r_, 
:: :;: ~ ;: ii~;;:.-~;.!";:!.~.~ ;::~:y;;·~..:~:.. 
:Mt D,loH• 7 .. 3 . :n'!o . -'•'!o.:wt.•.•:.272.2:M.l;,3,"•••••2 •• '•t.~I. 
.. :;,.•: ..... . , •n ... 1 , .. ,.,.~ .... , ,..,,,,.. 

:..~;;7i :~r:-~:.:-::,;·~~.· 
Enor-spotting 
BBC routine 
Thi1 routine for the BBC will 
automatically li.sl the lme 
where an error has occu.red IO 
you can edit the mist.ake out 
quicldy and euily. 

To UM the routine , include 
near the begmningofthe lin e: 

OH E RllOll GOTO 10000 

To see this routin e in action , 
lype il in and t.ry thi1 short 
demoru,t.ralion : 
10 OH 11:RIIOR GOTO 10000 

:IOP1UHT"91.a-u-~-

lak~:r~~1i;igr.rint 'mi• 
J onathan T~mpJ~. 
Btt aton,Notu . 

10000 MODE 7r ,jl>FX4,0 
10010 PRINT' ':REPORT:VDV 10, 152 
100 20 Et, •• L. •+STRS<E RL Ht:HRf.( 13) 
10030 FOR LX• l TO LENCE1 > 
10040 AX•&BA: XX•&0: VX• ASC ( r1 I Of.< 12:f. 1 

LX» 
10050 CALL &FFF41NEXT 
10060 END 

64 screen dump 
not so squashed 
I lried oul Simon Taylor'a Pl'Ol­
ram (iaue 79) which provide. 
screen dumP9 rrom the Com · 
modore 64 to an Epeon printe r 

~~und .:;~ !umc 
,quuh<d . 

Tbeproblemisinthechoi~of 
1n2 lme lpllcinp. A dump 
produced with thi 1 spac inr 
Cll!Jlel 10me lin e:a on t he print.­
out to contai n the da ta or two 

~n !M2~~aa~ 
:~!em . 
-~vvfollowing alleration, 
need to be made to the Batie 

loader to to rt out thit prob lem : 
Une 30- change the 6th data 
itemtoa'7'intteadofa'6'. Thil 
will allow for the extra control 
rode needed. 
Line 80-change the 13th data 
it.em to ' 199' instea d of '198'. 
Thi, movee the addreu of the 

~1oo70:~1~~~=rot~: 
IOODATA·ll, 11,Nl, 18,9(18,S4T 0 IM, 

141,0,221,104,170 , N,27 1 M 1111rr, 
1'6, 8, 4, 1,21,ao. 

Access open to BBC 
disk sectors 
Thia procedure a llow, you to 
ac:cet11 any Indiv idual Bector on 
thedilk aou to write a copy of a 
bun'er to it. or write acopyo(tbe 
aect.ortothebufTer . 'Thisprocee,; 

::.!~chw!d~:=of~ :ff, ;:ichd!k ri\~~~m: 
directly or perhaP9 acceu th e 
fintfewbyt.etof afile for UM u 
a tit.le. 

To \lie the proceduni the 

~m=~~~;ru~~i 
~~b~il ::~~:11::1 ~: 
achieved by inc.1 uding the ,tat.e­
ment DlM contro lCli in you r 
program . The procedure may 
t.henbec:lllledata.nytimebyt.he 
command PROCaect.or acceN 

10~1.•.-ple 

If you baveyourprinteraetup 
to line feed after the carriage 
Nit.urn, change the 13th data 
item on lin e 70 to 'O' instead or 
' 13'. Th11w ill prinl a space. 

If aJI l heae a lt.erationa are 
mllde,t.hechecksumonline210 
will need cha nging to 24936, 
inst.Nd of 24923. 

Thiashould mak e lhedumJMI 
appear leu,quashed . 
StepMn Plau, 
Chorley , l..an€a. 

(track, ledor, buffer , mode). 
Buffer i, an addreel which 

=::.Th;!:trbe~~!t 
uaing DIM bufTercli 255. The 
value of mode decidff whether 
the operalion i1 a read or a 
write . Mode i1 zero to write, one 
to read . 

dri'IJ: !~! . ii Jo~ •;!n't!: 
changed for a multidrive •Y• 
tern by alt.ering theee lines . 
Line 30 change the lut 
number in the brack eta to your 
nwnbero(drivn 
Line 1080 add the po.rameler 
drivd an.r mode4 
Line llOOcha.ngeto 
?control I Cl:•dri ve'\l> 

See o;... Syakm Uwr Gukh 
(pqe 74) for fW1.her informa­
tion. 
Joma Bridaora, 
Cuk.hdh, Worri,wtora. 

IS l<IE" s.- -y far c:..,.t ..-ol bl oc: • .ana L.uff-
20 DIN c:onl rolX 1 0 ,ovHerJ. 25:. 
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40 1<"'1 Th• C•telo,vue 111 .,._ .. t o...,,_. J, •. ••. 
~ IIICN lP"y luolo1"'4i1 ;U _. y f rcw, b uf,.,.l,,, • .••• 
.o n.o 

1000 fiE:l'I 
1010 IU:" n.1 .. pro,.;,edure .. , 1 1 •••a . ..-1u, •·•t •,"'IJ;• 

..... t...- f,.,.._, to a 111, 
1,:,2..;i k£N l ol •rcw, lh• ~ ttyt• bu f fer e, • 11...i • 11 • 

e,e r •-t -. 
1010 k0 1 F'o,-a •t• IA.:lll..;.,....._tar ......... _, #<• , ..-t,,A" , 

~· · •- ea<tr-.-•• • -· 
I >4 J I.&"""'•-• - - 111 1-0 \0 -1 t o, ..Clo,' - ar, w lo 

IV'.,.,. il\d1-' co,-,tr-"I hl<,<.o e t , .. nt,., • ., ...,.,l ,,••• 
..... ",.,.. •• , t;- ..... _ .. _ 

HJOV kCN oy •• DIN CO,-,t t"ol ... 10 
l ,)7V h°l:tl 

1 ('¥0 DCF' F1i,O.:....:.ti> •• .: •• -. t, . .. , ... ..-:t-.,,.,...,,f.,J.,.....,..H 
l ,;:,9\;I M"' Jn,11 -t•""' • ,i_._ler b•oc • f...- t,.. OfS "°"'' 
11(,0 ... , ...... t,<ll ~.o<, 
11 10 ,o,n,oJ ... •1....., ,, .., l 
1 12<1 (.o,, tr-ol 'l"!5•: 

::: ~=~~::;.,;:~;:.::{·-· ... 
1 150 c:ar, 1:, ol l --. ... t ..,,.lt 
1 1 .0 LClnlr-olX ...... •l.;ll 
11 /C. conl •oll. 'IV-.., 
11 ao Re"" .;.t ou,nt- to c:a1, , ,01 ;.., :::At .-c: .. -.., .. \,.... .. 1,;.: 

.noc el l G~o, 
ll'rC, Al.-&o7F1ll,,,-c ... trol':l f100,~1YX-c;Ol'ltrol'l 01V2~ 
l~C~1.&.Ff'f'I 
1 211.1 r-1:t f-t f OI...., -•QO!' CO<,"' •• t,......, .C, ,>y •·• Oi'oil 
1220 IJ- c:ar,\P'OIX ' 10<.,0 11-€N VDUl1~IHT •0111~ .... r...- In 

PAOC-ct- _41c(C-11 '10:1) 
1230 [NOF1.0C 
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INCREDIBLE? 
"' - - bundled with ... P2000C ot these prices! 

.. .....w ...... ,., ...... 

v..t r-. ot ,e W1C1 a bit '°ttww. 

ONws al OYet 0 , .. 1 8rit,,in 

~gueranlMd 

Eaty loUN ~fo!' beglnn,era 

~ey o.ta lr 9t--. 30 Gl.llldtotd Str .. l ~. s..irr.y , Tel. (093 28) ee e11. r•x 24887 · 

PHILIPS 

"'·­,..._-
rP.-.on.l~Ot\l' 
: P O b4PO,LondonWt,HPO ,_ 
I ,,,_,,,,_ _____ _ 
I ,- --- ---, ... 

£1,690, 
tor th• P2012 -lbit.MK RAM. 2• 
6'0K tlopple1 and CP/M 2--2 , TTY. 
WordStat, CekStar, MBASIC. Buai · 
Mu Oraphlc:8 •nd SAGE "lry..t,e­
tor• ·you-t>\ly" Acco•.mt. P•ckagH 

£1,560, 
tor the P2009 - 8 bit. i6K RAM. 
la 840K ftoppy. •nd CP/ M 2 2 , TTY, 
WOfdSt.r , ~tar , MBASK: 8ullt · 
ln ,OMBl'IWddit61:po~ 

£995: 
tor ttle P2010- 8 l>ll ffK RAM. 2• 
180K flop9ie1 and CPI M 2 2 , TTY, 
Won,sw , C.lcStar , MBASIC •tMJ 
SAGE "Try--betore-you,buy" Al; · 
counta Pack•ae• 



3D DRAWING 
Th e BBC'• graphica capabil itiet are 
I ~xcellent , but t.o take full advantage 

of them you need the righteoftware . 
Three Dimensio na l Graphics for the 
BBC let.I you de.ign a three d imen, ional 
line d rawing which can th en be rotated 
in any direction . You can all!IO aave and 
load your own programs . 

Main menu 
This bring s up the rota· 

Uoe.,.menu. lfthi a i1ch0&e.nthe program 
asks for the filename . Be careful not to 
cause a 'Bad atring' error (by using a 
CHR$ lea than 32). lf you are using 
tape, the computer wi.11 print 'Record 

~f1 Return '. This brinp up th e shape 
menu . 

Thi s brings up the move­
m4r1tmenu . 

Thi s redraw& the ahape . 
If this is choeen , the 

computer asks whether y~u want to 
atart again. lf you don't the progr am 
end.I. 

Shape menu 
clean the 

curre nt shape and loads the built -i n 
demonstration ahape . 

...... 
:lOl'CM I , 
J()R('1 I f"r•• D1-,.u-•1 6r 111w11c• : 
40ftC !'I I I 
,o,tl: M I Oy h "-=~ ·----·-------
900N UtltON Moc,,Ke rror: .. H" ........ 

IOWDU!9, t, 6101.,. ,6 1QIS I 11./J , I ,OIOIOIU 
121,22 • .~, •• ~.1,i,l•:1 , 1., ., , .. , 1.t¥,.I ::., , 
lJ ,,12' , 1~.u,s.,o,o,"4>,u, 1.i• 

I I OOl"'"'' ", 11, y ,. ,,....,1, ,1,. ,.., , 1 ,:1111 •• 
'11.•0 : C:•,.•O: cy ,. •O: c:1'11.-V 

1~1 .. t o 
IJOl>!IIOC,;<1-
l~<lr•o, 
l~\.l'tl'lt l"M<IC ... 111_..11 .. :~llL a.. .. ,... ••• 
l~l"f" S t•rt •, • 111"' 1YI H1°:IF UdUtt• 

"" ' ,-.1 0 1-0 llUN 

12 

170V DU1:t, I, IIOIUIOI : •l' Xt, I 
lltOl."D :::::-~.---------
21oot,,- .... . , ......... ,., 
220...,,av1,-e,. 11,:.,'l• •'ll.· c• t. 
2 ,0 11• ""<c • 'I .,.,. • .,, ,1"t 1 , .....,1 ,i11 ••'I .I 
:H Oii" "°' lu 'II. "°'• v t. · l"TI C• v1.IS lll ••"' I ,.., .. , 
160otJ', .... Y. '11Yt. ,ofT.I 
2,0.,,t.•v t. ·e )"l:• 'l •d·c:1'4 
:leOIJ' v 'l.<C::,'I, v1.•v1. •l"T IIY t. l , t l l • • 'II.I 
7901J' v t. )c ,,,. v 'l. • .,,. ·l "l ll·v t. 1,i11 •d l 

clean the 
current ahape and a&k.s for the filenam e 
of th e program to be loaded. Pressi ng 
Return without a filename loads the 
oext progn.m on tape . 

clean the current 

Fape and e::::..!~~~~~r . 

is the only way to change 
the title , u clearing the shape does not . 
A null st ri ng may be entered . When th e 

eJtape is aav;!::;:~~= ~~~;~ with it. 

Rotation Ii movement menu 
Both thete give a choice of six direct.ions 
plwi the 'Exit menu' opt ion . When a 
direction hu been chosen, the progra m 
asks how far you want to rotate or move 
the shape . 

The movement menu al10 has a 
'Change came ra positio n' option . Th is is 
included in the movement menu becau.e 
the 'Move' options actual ly cha nge the 
camera po11ition. 

Editor 
The editor i, entered from th e shape 
menu aimply by aelect ing either the 
'Crea te new shape' option or the 'Edit 
shape' option. 

Two cunon a.re displa yed, together 
with their x,y ,z coordinatee, and can be 
moved around the acreen . lf t he apace 
bar ia preued a line will be drawn 
between thecuno nand if the Delete key 
ia preued, the line wi ll be deleted . Note 
that it '• pouible to draw up to one 
hundred lines . 

-~ :,10DC F'1tOC:"1ot1.i 11,,y1 '11.,rU,,•n, y n, , ,,., 

:J201J' •l t.-0 AHO )'l 'l-0 AHD U 'l.•0 -D • 2 
'4-0 AHD 11:n.-O IIHO 12'1.•0 lN Dl"ll'OC 
,. ,:t~F-v •• • •l l. , 1 1'11.1,l"Hllove ylyl l.,11 

'I.I :J40DllilMW- ., • •l •H, 1n 1 ,l"H,,,ov• y l y l'\, 12 ·-­:U.ODl:l"l'ltOC •r-
3'10CLS 
,eol"~ 1, ...... -0 ,o ,,,...,. 
..O •·'ll.•>.t. Cl 111•t. ,Ol:)"l.•,,,.IJl11 e'll.,O l: 11.••'I. 

11 IM 'l ,OI: nl.••'1. 1 I l 11• t. , 11 :yy t. •y 'I.I I !,.. 'II., I 
l:11 t.• 1t. tl i 11•'1., II 

40CM"lt0C111otl 1t. ,y 'll.,r t. ,•• t. ,yy '\ ,11 1.1 
4 10,NUCT 
410\IOOl?,O, 11. 1~, 2 1,0 , 21 : HI JNT"'""••• 

P-.CI tar .. ,,. - -· 1:ott••t 'l •ZO-Lli :"1111 
•• Dt V2:VDU17, I , 17, 129, U,aff• • t 'l ,0:Hlt"T 
l It I••"'•• lot ts•l '11.1 S T•INO • tLI Nl I\ I• • , ' •' I 

4:tOl:MIN'tllOC 
440Dl"l"NOC r-oll 1<1•1r •••U 
4,0,-•<l••lt ... D1<1• 9'-• ••t. l 
4.0,0. ll11e 'I.-O TO llfl e•'II. 
4 70l"O. J10l11U'•O 10 l 

111
~1 l.• • 'll.lll11 •'11.,p,o l 11\'ll:y l,•y 'll.l llll e'll.,JIOI 

4~;c t. Cll,.. 'll.,po111t ,. I • • t. ..COS,.• • • ·y 'll.el1",­

•" ,o())"l.l l i11e'll.,pal 11t,. 1• ,t. • s 11,,. .,. •• y ,• tos,-

To move th e &quare cureor use th e 
11rrowkey1,an d 'l'an d 'O'for 'in 'and'o u t' 
(away from and toward.a you). To move 
t.he crou cunor, shift the keyt. 

When the shape ia finished , preu 
Return . 

Procedure and functions 
The procedurea and functions appear to 
be rather disorganised, but in fact they 
are in chronological order . When 1 
thought of eometh ing new to put in the 
program , Ijwit added another procedure 
to th e end. 

Worka out the coordinate for 
drawingth eahape onth eacree nfromth e 
x and z coordinates, taki ng into account 
th e cemera J)Olition . 

Doe. the same for the y 
coordinate. 

Draw aa lineon th eecree nusi ng 
the X.Y.Z coodinat.ea of the at.art and end 
of t.he line . 

Draws the whole shape and 
print. the title. 

Work.I out the clockwiaelanti­
clockwise movement of the shape . 

Work s out up and down 
moveme nt . 

Work.lout left.and right move-
ment . 

Initi a lises th e demonstra t ion 
,hape. 

Saves the shape an d t itl e. 
Loads the shape. 
Thi s ia the main editor proce­

dure. lt initiali 8e8 variab les, reads th e 
the keyboard and then count.I the 
number of li ne,;. 

,10.:x, 
520M:lCT 
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• 10,CXT 
. 20JCXT 
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.... !90 .. 11,11 1 .. . ,., (!0111111,1 • • ,..c os, . ..... .... s ,"" 

.. .. !°°1 '1.111,. •'II., J10l 11t'l.l• • 'll.•S l ,... • <1•• 11,t<01, 

710NIX T ,,_ .. 
7~HONtOC 
74001,HOC<1-

•: ~!~:"': t It 1•• ••.,._,..t,• t lo11 •"'•IN 

7.0,,0ft lh •• '4•0 TO I 
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3 ~1 Movet 9quare cunor . 
~ Moveec:ro&1cunor 
PWOCIN Drawta hne. Firstc:hed.tto eee 
1fl1nealreadyum.a . 
NOCNit Deletet • line. F1rat checks to 
tee if line already exist.a. 
,__ Called by PROCed,t DelelAll 
a hne and com.,.cta the list. of coordin · 
alee (remov• empty apace, in hit ). 
- Called by PROCdelel<!. 
Compact.I the list. or coonhnatee . 
PIIOCMMI _ ...... Prinll main menu, 
rffC!a keyboard and eall1 a pn,cedun, 

depend mg on choice made 
P'IIOCNute-- Mabove . forrotation. 
~ Inpu t.I the number of degreee 
that the 1hape 11 to be rotated 
P110Cs-,. _ .... At PROCm am menu, 
for ahape menu 

Listing (cont) 
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ltllOl'"•·~·J·l"flOC••-• 1,..01, •• .,. •• ,. l'lltO( ... ___ .._ 

1eso1, •• .,. ..... l'"IIIOC-•-- ""' 
11 .01,. ke:, 6 <1••• l'lltO(fr-
1170[~ 
..... ,."1IOC •• ,.,. __ _ .~ ....... ,. 
19'00VDUl1, 17,0, 17, lff,lll, 1,.,: .... 1,n•ltOt 

•UON ,_NU"1""'11,1,11,1n 
1•10Ptt11n•· 1 : lll• t•U 1:uc, ., .. ... 

1 : lllot • t• ... ,1c1oc • .. 1••'''' , 
I ltotet• 1111•••• • : ••t•te ·-"'''' 

s: lllotu• l• •t •••• • : ttat •t• 
,.., ... ,.... 11 l•H--· 

1910VIU)l,U,~•J:"llllllf'f>r••• 1·7,,,• 
1•,o.,us I 
t•~t1t •,...... t •: ....,.ILI ... Tllll'l1ll 'IS 

•7•, 1<•,-. 1 >O 
,~,, •• ,. 1•7• '1tOC:1 ..... , 
1•.01,. .,.,.. •• ,. l"tlO(rolll•f ~I.I 
1• 7011' •• y 0•'1 ' l'lltOCrolll<l~ 'II 
l._11" l<eye,• 'J' l"flOC111tc"l·f ....,. I 
l...-01"1t • ,.-•••l'1l0tp1tc"l•~1 
IOOOl,. l-•ye,•'S'l'1l0t 1- lf~I 
2'0101,.._ •Jf9'- '0' "1IOC,-1··~1 ...... _ 
2'0JODl:t•'1tOC1""'"' 
10<IOYDUll, 17,D, 17, 1n, U .o. 1S:1'11:11n·­
.... ,. •~r•••"'IIVDU17,l,11,IH 

,C:N DECEM.BUDIIIIM 

P'IIOCerror Put.1colounand curworback to 
nonnal, empllee the keyboard buffer 
and print.I an enor meuage . 
,_._ Called by PROCahape m..,u 

Clean thuhape . 
PIIOCN_ ,.... Called by PROCenter, 1( 
the arrays holding the liat o(coordina tet 
are(ull.Pnntaan e rrormeeugeonthe ....... 
- Called by PROChno Checu"' 
tee 1rtine to be drawn already eu1t:e. 
P1IOClllf9 Pnnt.1 the in1truct1on1 . 
PltOClllle Inpu t.I a new titl e. 
l"ROCINft _ - >J PR OC::main menu 
but for movement menu 
NOC,eii,b Input.I th e number o( pomta 
that the shape a, &o be moved 
'9IOCowt Move, ahape out (towarda 
ecreen ), With a negative value, moves 
ah.ape in (away). 

1055"tlN1''W..,•1•9 -l c-•l,. • l• e" ' -2'0~NF""'OC•"·" ---
10IOLOC:.tlit. •• , . 
~12,l",0,17,l-,.,,1,1s,J:111tllllT'SHA 

l"l ....... :VIU17,1,11,IH 
2100PIIIINT'' I : U.• •-u,.u_ e 

.. ... . '' • 1 I Loe • -" ...... t , .. t•II 
• I • \-'''' J: (re e l•.,_ . ... ,...,,, 

•:cu, . ......... s :, ... ,..,.u 
,...... • . l(,1t ...... • 

2110Y9Ulll,U,~•ll:~1Nl'"r•••l·6 ••• • 
:t1~n11s I 
:tl>Ollll:1"1:AT ••~ • --t • :UN'TJL IHl t• l'tlJ•S ...... ,..,,o 
:t1 • 01i, •• ,. •• • ,. "«••-
21,0IF ••,••'1' PftOClo H 
21.01" • • ,. • • ,. ""111Ccle•,11'11tOC•"t•• 

11,01i, •• • •••• ,, ... ,,. .. ,,_ .,., 1:...-oc . .. , 

11eo1, ••,•··s· "110etu1e 
1l"OllNDl"'lt« 
2200N,-l"tt0Cer, ... 
UIO • FllU I 
1220VDU1', I, 17, IH,U, 1, 11010 101 
t1JOIIIO'Olll1:1'11:INI' et It- 'llltL ,,_ 
~ .. 1 .. .. 
2100f'DII 11 ... '1-0 TO .. 
1V"Ol"Dll .. l"t~TOI 
t~· ' '''" •'· "'"' " '°°:,f'l111 ... , ... 1 .. \ I, 

•01 11.111 ... , ... ,"'"'"'° 
:t290NlllT 
2JOO!r9:llf 
tJI011 .... ,-o ,,_ 
1JJIOK,-"'IOC-.,-

• !~:"l"f'• ,_ , ... . .. , -· 11 .. 

2:tsoll .. •O:tll:NAT IMTIL tlfll ,J,O 
111.011 .... ,.,.,1 .... ,.., 
:tll7'0l'NOl"lltOC 
:t,eoK,-nflchec: \ t,..,,.._.,,-o 
1.00,111111 .,. '"'° TO 11-, 
2•10.t.,t , •·,111 ... 1. ,0l•C•II. ..... t'l 'll" e 

, ,Ol""C:,1 , ~ ,,,11,..,,01-c,1 1. 
24zo..,. , .. . , .,1 ... , ,11•c n .u,o :,, 1 1 1 ... 1., 

11-c:, 2"1.Att D , , 11, ... 1., 11 • c 1 n 
2•1()111' e Ur tl. .... . ... ,. r •• "H l.• ·I 

1"-tOICXf 
:t•'4-r•-IO, 
1.-..oNTll'tllOCa .. ,. 
t • JO ""'17,0,17,12'e,lll,O,J1 .. l"f" 
, .. ,. •• •1 .. ,.u.,. e 1 .,. • ..,.,c• 

~·0"~!'·U7,1,17, I H,J J,1'1, S:HIIII'•, le" 

1•~1NT ' T"1•11r09r .. l•te7011•r•• 
e \t,r - · tl .. ,.•1- • I I,,. .• , - ,,. ..... IC 
.. c ... , ............ u ... .... ,., . .... -- · · ... 
.:"!1.c." ·l~*Ctl ... - .. .... _,o , ... 
~un· .. . ... ,.. i. .. . ,..,,. .,. .,.., ••• 

tet11•1,., t"• •• 1t-.1-c .. r- •• "• ,., 
•1r c .. ,,..,.•t•• ere <11•111•,••·V"• : !::.:::!"'., .. ........ • 11 ... t • ,.,_ 

n1.-i1,n·, .. -. u , ... , .,. 111.c ...... . , 

,,. .. , ..... , ........... --~,.,, .. , ··-. 
,..,... 'NLI.Tl' lte y 1•.,.••-,tNI 

, ... .. 111-•l•t•f,hlt"•c"'r-•-•t 
NI.. e ~Hlly l ... P19"t .... ltl-." 

tsJ<Ml'tllNT" To _,,. H•• • 4111• r • c11,•o, "' 
•• ,... • .. , .... :, .. ... ·1· . ... '0 ' ... 

Main Yariables 
d.,,.,r..,.r% Thue three array, make 

up the list or coordinates 
that form the shape. 

INs% 1'1>e nw:nher o( hoes m 
theahape mi nu,one . 

...-,. Uled throughout the 
program. Cunent line 
being worked on. 

-,$ Uled m menu proce­
duret. Conwna the lut 
key preoaed 

c:d,.~ The coordinates of the 
camera position . 

tlle$ Thetitleofthelhape . ~ 

, 'I"' • "• .... ,•.To ...... '"• er-•.-. .. , .. 
r • t,J f \ u, ... '=• :,e.Wto• " ,._ t,eve fl,.I .,...,.,.,. ••• t•• ·•in_. .• • ,. ... 

n,o,,itz,n··"••• • • ....., • ••• • 
n.o+n:15 I 
1'5'0lltll"l:U UNfll N:T•H 
JS60VDUl1, 17,0, 17 , ltt,11,0,,:1'11:INT' 

ft,,•• 11 .... •l ol' •I Or • t1"IC • ''IV 
IUU ', I , 11, ltt 

1'7'Gll"ttlff• •• -11 .. ..... ,.., ... • ... .. •. ,.... .......... , ... ,._.,,.u ... .-..,... 
:.!-: . ::::~!':•ly ·--·· ...... , ,_ t 

neG"!Uft' I ~• ..... ,.. c • " N ,o tetff cl 

•• .. 1••· • .,,, c1.c:••i••,1111,•-"·1••l -
,1 . .. 1.lt c ... M - ...... '"·°"'·"···-.. ·· ••t - r,,.,, ... 
n•o,,u,n· _.,, •• ,,. . .. ,,_ ..... ,1 ... 1 

• .,.. C ..... ., f r- • .. -,ft,•r• •r• 
. .. , - - •• , ..... , . ....... , ... ••t • ti- -:::.~~ _ _ ,., _..., •r• H•• ....... o 

:t.o<ll"ll: 1"1' ... , ••• ·-·· ••• 
2UO H' lC15 I 
26 2'0MPC llt UNfll MT•J1 ,.J()l[NDl"ltO( 
l..OKFll'tll0Ct1tl• 
2650YIIUl2,17,0,17,1~.lll,0,15: ... 1Nl'l"t 

• r lllle:•11VIUl7,l,l",IH 
20601J91Uf''t1t1 ... 
26 "°°'llf>tt0( 
2.-0Dlltl'"'IOC ..... __ .... 

Z• eOI.OC"l• • , • 
:t"'OOVM.112,11,o,1,,1.,.,111,u,,:,..1"T'110V °"'"' ...... •1vtu11,1,1,,1n 
VIOl'lt1"1'' I :,...,_ .... ,..,,.,-,1 

.... 1: ,..,. .. l"'" J: ........ ., ........ _ .... ,:_ 
••• , ..... :,... . ,.,..t"" 7: ~::?-c - r • ,....,,1a"'"' •: •oi t 

2110VDUlll,1<1 ,vtoos•J:1'11:INl'l'r e•• t·,,,,• 
1 )JO,H'lC IS I 
11~A1 ••, • --t • :....,.11,. l"lflt '12J4S 

•7-•,1 e 7 • 1•0 ,!""°'" •• ,. ·7· ... ~· , • , ••• ""Dei,o1 .. 

21.01, W•, •• "1' ll'WOC-tl·p l, I 
1770111' •• ,...·1· ll'WOC-tlp l,) 
2'901,- ~• , • •')' "1K11 plpl,I 

17'0JF' l P,. •'4' P1IIOC1,111( Ill. I 
:nocu, .... ,...,. PflOC1eu1 11,1 
H101i, ~•,e• ••• "'IO(lef\, ·p'l) 

Nl'OIF,•r • •••• PflOCc--
,OJO<-
H'*OK,-PitOCi,ol"t • 
H50YOUl2, 11,0, 17 , 12'9 ,U ,0, IS !1'11:INT'Ho,, 
•• ":, ...... , . ... ,vou,,, 1,11,121 
2'860 1..vf fAl ll. , 151 p1. 
,._ 
~ .. , ...... , .... , 
:l.-o.:1l.•c11.-.,.1,.,., ---2'elOK,.PflOCYJ1lpo1 .. h1.I 
-,.20c, 1.•c7 , -,..111t •I. 
2•S0c• 1.•C• 'l• .. lftlel, 

,. __ 
tt10DD'Pfl0Cc..,.. 
Je'S0\111U11,t7,0,11,1-,.,U, •,IS:NINl'l"l 

•r c_<1,,. etee l•','f,::1:•;VS,U17,1,17,IH,J 
1,25 , 15 

:te901J91UT''c, 'l ,c:,1.,c11, -. 
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INSIDE THE HEADER the only information hel d in the header 
besides th e file na me is the length of the 
file itflelf, in bytes. For transie nt prog· 

AIM Jurull l up1aia 1N,w )'OU CU tuki bett« UH of Maden°" the QL r::i~:c::~~lUizeoft heirdatu paces 

Among QDOS ayat.em calls Presumabl y, these would offer file ac· The machine code program for the 
documented intheQDOSmanual s ceu privilege protect ion and extended MC68008 proce880r in Listing 1 reads 
a one which reads 'header' details d irectories including date and time headenfrom QL Microdrive cartri dges. 

from QL Mierodrivefiles. These he aders when saved, as provided on 'proper' di11k lthu three main part.8. Fi rst,aehanne l 
hold information not. Ii.sled when you operating 1yatema. it opened by calling the QDOS system 
take a simple directory list ing of a Att.hemoment ,QOOSrecogniaeso nly routi ne JO.OPEN using TRAP 2 with 
cartridge. The he ade re can aooomm~ two types of file: thON gener ated by registers 00 • 1 (to iden tify which 
date fi!e lengt.h ,fileacceunag,file type , SA VE (for Basic), SBYTES Cfor code)or system routi ne is required ); Dl • - I (to 
file-depend ent information, file name PRINT# (for dat a), and t hose which are specify the current 'job' - tha t is, t he 
and date informa t ion. ge nerated by SEX EC (for 'tra nsient ', SuperBasic command proeesse>r, 0 3 • 0 

Currentl y, QDOS u&e1 neither the file multi-tasking machine code progranu ). to signal thata n old,e xclusive file is tobe 
access fla. nor the date inform atio n. Inthecaseo CBaaic,codeanddatafile s, opened and AO pointing to the channe l 

lmmlitii~t·!=~·i· a= 1miiiiii1iiiiiiiiiiil name in the format "mdvl aomena me". 

7600 
77"F 
41 FAOOt A 
7001 
4£42 
343C004 0 
7bFF 
43F A004C 
7047 
4£43 
7002 
4£42 
4£7'1 

channel 
buffef" 

l'IO\IEQ CO,D 3 
NOYEU C-1,00 
LEA ChMtn•l CPCI ,AO 
NOYEU Cl ,DO 
TRAP £2 
l'10VE.M £•4,0 2 
l'IOY'EU C- 1 0 03 
LEA buff..,..CPC I ,Al 
NOYEO £71,DO 
TRAP £3 
f«>YE.0 £2,DO 
,..,.,. £2 
RTS 

DEFS •4 
DEFS 64 

, •tvn•l old, ••clu•t V. f i l • 
I at9nal 'tht• Joh ' ID 
I paint t o ch.,m•l n•-
1 • 19nal JO_ OPEN •v•t- c•l 1 
I do OOOS •v•t.- ca l l 
1 •'vn•l 64 b y t- for ftl• h•ad .... 

ai9n•l no •t.t~ t. · 
paint. t.o buff..,.. for h~ 
•I 9nal FS _ HEADR •Y•t- call 
do 0009 •v•t- c all 
• ion•l t o_a..O&E •Y•t- ca l I 
do QDOS •Y•t- c•l l 

I return to Su,H,rBASIC 
I 
J channe l n ... ~e.9., .t ... t _n ... 1 
I buff..,.. for f t le he.wt .... r••d In 

Listing 2: SuperBas1c program 
100 RD\9rk OL ftl crodrlv• Fil• .... adef" Read_. 
t 10 ~k Cc) Octot,_.. 1984 , Al~ T\lf"nbul I 
120 , 
130 IF RE~(Ol •2b2 144 THEN 
140 LET r••d _ M.ct_.-REIIPftC5121 
150 ELSE 
160 LET re•d - he•d--~SPR CO) 
170 END I F 
190 RESTORE 
l '90 FOR d•t• _i t _ _ n..,,.,....•t TO 32 

200 READ dat• _ t t-
2 10 POl<E ,.e•d _ he•def"+d•ta_tt .. _nulMlef"-1,d•t• _ tt .. 
220 ENO FOR d•t• _ i t .. _~ .... 
230 OPEN_NEM t4,.tv2 _ tNip _ dtr 
2 40 DIR £4,..ctvl_ 
~ Q..OSE £4 
260 OPEN_ IN C4,.ctv2 _ t...,_dt,. 
270 I JiFUT C4,du-y•1.._y•1 
280 AEP••t r•ad_fi le _ n_. 
290 IF EOF<t4J THEN EXIT r•ad _ f1le _n_ 
300 INPUT C4Jf1l• _ n-• 
310 LET flle_n-•••.ctv1 _ • a. file_n-• 
320 LET fll• _ n _ _ l900th-t...EHCfile _ n_• > 
330 POKE_ M re.ad _he.-ct.r+32,fil• _n ... _ l~th 
~ Fo:t c hM"a c t..,.•I TO ftle _n _ _ l~th 
~ POKE re.-d _~+34+ c h...-..cte1'" - l ,COOE Cftle _n-.-•<char..cterl I 
3"° NEXT char.et_. 
370 CALL r..-d _ Madef" 
390 LCT ft le_length-PEEK _L(,.-.d_he•der+9•> 
3'90 LET fll• _t ~Klr..-d _h..-der+I O II 
400 PRI NT f il• _n- • <• TOI 
4 10 PRINT ·n1. 1«.Qth • • 1ftl• _ lenoth 
420 PRINT • Ft l• lypm1 ·, 
430 BEL.et ON fi le _ typ• 
44 0 -0 
450 PAINT •MS J C/d•ta/code• 
..., • I 
470 PRINT •T,.~•l_..t proo,-,..• 
480 LET ftf.aul t_d•ta _ •t z.-PEEK _ L 4re•d . he~+I02> 
4'90 PRINT •Default dal• .,..e• •lze • •1ctef,91,1Jt _ d•t• - •ize 
500 END 8EL.Kt 
510 PR I NT 
520 END AEPe.at re.-d_fi le _n_ 
530 a..OIIIE C4 
$40 DELETE M"'2 _t ..., _ d ir 

""". 
56,0 DIIIU" l 1.,0, 114,2S'5,6:5,250,0,2., 112, 1, 78, .. ,52,M>, 0,&4 

570 °"'" ····~··' ,r.50,0, , •••• 2 .11, 78 , 67, 112 , 2, 78,6'., 78, I 17 

The aystem call opens the "chann el and 
ret umA the channel ID in AO. Thi• 
channel ID ia subseque ntl y held in AO 
and u.sed by the following syste m calla. 

Second, the file header is rea d into a 
64-byte buffer in memory to that a 
SuperBa.sic program may examine it. 
This requ ires a ea.II to QDOS system 
routine FS~HEADR u.singTRAP 3 with 
00 • 71; 0 2 • 64 (the memory buffer 
length ); 03 • - 1 (the 'time-o ut' value 
needed by the 11eri al accesa rou ti ne.s); th e 
chan nel ID in AO and Al holding a 
pointer to the memory buffer it.self. 

Lastly, the channe l created by 10. 
OPEN using the temporary channel ID 
in AO is closed by a ca ll to JO.CLOSE 
U&dingTRAP2with D0 • 2. 

To use th e machi ne code routin e 
properly, a Super Basic program is also 
needed. The progra m in Figure 2 uses 
the machi ne code (held in DATA state­
ments) to print out the header informa­
t ion for each file found on QL Microdrive 
'mdvl '. It uses 'mdv2' u a temporary 
store for th e DIRectory listi ng from 
'mdvl ', This ia stored on cart ridge an d 
read back, one file name al a time. 

The file namet1 are put into the table 
required by the machine code and the 
rout ine is ca11ed to read th e header for 
that file d irect from th e cartri dge. 

When thi s is fin ished (and it is quite 
fast ), the header may be examined as it 
now lies in memory 11.bove the original 
mach.ine code. 

The he11.der, when read into memory, 
sta rui at (start of machinecode)+ 96 and 
the file length ia held u a long word (four 
bytes ) a t this position . The file type is 
stored as the 1ixth byte in the header ,ao 
is at an offset 101 bytes from the 
machine code start. 

For tra nsient programs , the defaul t 
data space eize ia held u a long word 
start ing at th e seventh byte in the 
header and so is 11.t (, tart of machine 
code)+102 . 

Of course, I.he routin ee preaented here 
would be of more use when filea are 
saved with date and file protect ion 
information . But you should now know 
how to write si mple utili t y program11 in 
cortjunction with the QDOS Manua l. "] 
.. I.JltiilplaN2 , fk41:1*-£111-...W .. trMlH .. ,. 
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AT ARI/CBM/ MEMOTECH/ ETC, 
TOOL BOX'84 1s a ver v helpful tool which 1s made for you, the serious 
comouter user. 
TOOL BOX'84 is specially desianed for electromcal functions such as: 

-mak1na your own 1ovshcks, paddles, hahtpens etc. 
-makinQ QanQmQmstruments for hQht, wind, heat and resistance, 
-makinq electronic alarmsys tems, 
-makinq vour own robotsystem , 
-develooina vour skllls m computers and electronics, 

TOOL BOX'84 is needed 1n schools, work or for your hobby, 
TOOL BOX'84 1s deh vered with a informati ve user's au1de with lots of 
proaram hstinas, 
TOOL BOX'84 1s a necessity for the bea1nner, 
TOOL BOX'8 4 adds a auite new dimension to your computer-hfe • 

DEALER AND DISTRIBUTOR 
Send for our free: TOOL BOX'84 Information, INOUIRlES INVITED 

Norlllt El~lttronlltlt 
... ~ DATA•SOFTWARE .... 

£ 36.25 
ShQ)rg~~£250perordef 

P.O. BOX 228, N-7701 STEINKJER 
NORWAY 

------ TEL: CNORWAYI C01047) 7765440, 7765310 ---------------- - -----------------------

I own the 

Name 
A1dress 
C1tv/ St, / Zlp 

comouter 1.nd Ple•se send 
cooies of the TOOL 80X '84 £ 3b,25 o,o, •nd / o, 

fne TOOL BOX'8 4 Inform.ihon, 
MCt or VJu .i 

Exp.Date 
S1qn,1ture. 

Ch&rgee&rdno-··········-···--- ---···-- --- ·-- ···--
TOOL BOX' 84 is ,1. trad.mark of Norb1t Elek.tronikk, 
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64-lolllll-__ ..,._ . 
A 

computer hu to be the ultimate in 
poker faoe1, ao you'd expect Poker 
Solitaire for the Commodore 64 to 

be tricky . You'd be right. 
Thegame '1layoutconsi1Uoffiverow 1 

of five face-up card, eac h, a nd you place 
the cards dealt by the computer in any 
poeition you chooee. You can't move a 
card aft.er you'v e placed itto you need to 
put a bit of thought into t.hi1. 

Each row , each column and th e two 
diagonal • a re th e equivale nt of a poker 
hand . Your goa.1 is to pla ce th e cards in 
such a way u to produce the belt hand, 
pouible . Detai .ls of scoring are includ ed -.. ......_ .. ,,..,..... .. ..,. • ....,. lntW:I .._.. N ~ llt' ...., .,...,.,_. 
i nthe program . ~ ......... a.si. ........ .......,...,....,....,,•ISTJ_,,... .... _.,.....,_ 
Listing 
11111: .. .. . .. ... ...... . ...... . ..... ..... . 

2111. !10 000 .. 000 "'0l(Cl!90LIT 00 0000000 

:, ................................... . 
4"!'1t .. ••O OU0 H "l'JTM'f?9'.IT • U oooooo 
11"'1: .. ......................... . ... .. . 
t P'•"l'ITt- • 114~1 ! :::;::;ci.i:r:•e,.nn ... 1:r 

;.11~"":!:~:::-:~;~·r.,, .... ~:r· 
II ,._ , ...... I_IIDl)Wflt_..,,_u~wot 
-11-,1-,1- ,1-11-1,_ 
tt lOWNlt-ll-l l -11eoww11...--11to - 11-,,-,,-,·-,1-11-1• 
1:r • 1•S•l'"l: S':• f' 
IJ "lll•lt'•"':"lll•IVl:"t:Jl•l.n:,.1 • 1• 1• 

, .. ,. •••• ,, • .,.:f't'l'l•l:J7Z: f' l.1 • 1177:f'l9> • 11 
e:r:,.,1•1•1:n,7 
19f'llll•l •• "'"'l:rl•l 4 7:r: f' ll:Jl•l477:f'll 4 

1•f'11•t•l6671f'll71•1•7:J:f'tlel•l•"' ":f'I I• 
l•l .. :r:f'IHl•l .. 7 
17,.ll l l• l .. 71,.IZl1•1•7:J:f'l:J:Jl•l•77:f' ll 4 
1•1-:r:,.,n1•1N7 
, • ..,,..,., .. 04 

1• -IN .. "19'. Ul:I 14 Ull4 • IC• • H • II I• 
UII• ., ,. • II• II I• UH• • II• • II • II 

I• UII • • II• • 114 II 14 UH • • 11• 0 1• I ,. 
H "Olfl•ITO:J 
,__I NT" 1• • 1 l a • l l• • l 1 4 • 114 
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•1 cleartheacreenand&etth e 
acreena nd bordercoloun to 
grey . 

I callttheti tlepageatl inel65 . 
t.17 eett hevariablesfo r the 

acreenlocations. 
lt. 39 printthecardst.otheacreen . 
40-51 chooeeacard atrand oma nd 

print it totheacreen . 
42 checkath atif25cal"dshave 

bcendea lt yougot.oline75. 
59-73 askyouwhereyouwiahthe 

cardt.obeplaced,andprintit 
there . 

74 senda:youround forth enext 
can! . 

75-154 11COrethe 12rows. VariableSC 
• attumu lativeacore,SX • 
scoreforeach individua l row. 

155-1&1 printthet.otalacore , high 
S<X>re (themaximumi s6,000 
- l ,500or more is excellent) 
and s.s.k if you require another 
game. 

112·114 holdthede.taforthescoring 
routin e. 

165-174 tu"etheopeningpagea,andask 
ifyou require iNtruct ions.. 

175-211 instructionsonhowt.oplaythe 
game. 
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ANIMATED 
DISCUSSION 

With careful programming it is wcux.20 1 
pouible to increase the number LDH(lx. 211 

or whole acreen frames on a 48K LDIR 

Spectrum beyond the normal five and 
use the se to create spectac ular anima­
tion sequences. 

You can do this eithe r by using part 
ICl'ee.1\1 or more generally by the use of a 
simple data. compression techniq ue. 

A short machine code progTam is 
deac:ribed here wh ich a llows the s torag e 
o( a large numbe r of animatio n fram es 
a nd permi t.a their s uccessive replay . An 
accompanying Basic program i1 pro­
vided for use with the machine code. And 
things are followed by a simple demon · 
strat ion program which ereatet a 32-
frame animated sequence. 

Animation 
The 48K Spectrum, with itt40 K of user 
availab le memory, can hold five full 
&ereenJ, including attributes, at anyone 
time . This a llows for a Basic driver and 
theneceaary machinecoderoutinetod o 
the copying of bytes into th e display file . 

Progra m 1 is a loader program for a 
general purpose byte-moving routine. 
Although Program l loads ,it into the 
UDG area above RAMTOP, it could go 
anywhere. It is called from a Baaic 
program by the line: 
RANOOMIZE l'N m(from, to, bytes ) 

The function is defined with : 

oe:v YN m(a,b,c)• usR addreaa 
The oddrt. H is the location of the 
machinecode . Thevariablesfrom.toa nd 
byu , are the locations of the stored 
bytes , the display file addresa 06384 ) 
and the nu mber orbyt.ea (6912) respec · 
t.ively. 

The function is used to pass para· 
meters to a machin e code routine . 
Remember that when you includ e a DEf' 

FN command in a program, storage e:~ce 
for the paramete n is &et up in tht Baaw 
liM. When the program thenencount.e:n 
the wie of the function, the values of the 
parameters (eithe r numbers, variables 
or expressions) are temporarily stored, 
in five byte numerical form in the Baaic 
line contai ning the function defin ition. 
The addreas of thi1 atorage area is kept 
in the 1ystem varia ble DEFA DD at 
23563. 

The auem bly language versio n i1: 

LO IX (OE.FADD I 

LOL(IX .. 4 ) 

LDH(IX +61 

LDll(IX + 12) 

LDDUX•IS) .. 

When the routine iscal Jed, the address or 
the function paramete r location it 
loaded into the IX register. The byteaat 
four and five locations further on hold 
the first parameter in the order low byte , 
high byte . Sim ilarly, displacement.I 
12,13ho ld t heseeondanddis placement.l 
20,21 hold the third . These bytes are 
loaded into the HL, DE and BC registers 
prior to a block move instruction . 

Storing screens 
The problem with storing whole 1Creens 
is that five is wually not enough for 
smooth animati on. Very often the need 
arises to acroll through many more 
screens. One si mple aolution is to 
rest rict the ani ma lion to just one third of 
the acreen area . Again th e funct ion call 
or Program 1 can be used. The relevant 
values for the variab les lo and byte, are 
shown in Figure 1. Since we can keep 
three pari.ecreens in the , pace occupied 
by one whole scree n , the number of 
fram es rises to IS . 

Re.member, however, that because o( 
theparallel attributefilethiscanonlybe 
done in colour by making two function 
calls for each frame - one for the pixel 
information and th e second for the 
attribute inform ation. 

Suppo8e though , we can't restrict our 
animation tojustonethird oftheacreen. 
ls it still po,J,Sible to increase the number 
or frames? The answe r is yes - if we 
store, not the whole acreen, but the 
differences between successive acreens. 

The key to how this can be done is the 
exclusive-or (XOR)opera t ion. An exam· 
pie should make this clear . Let'sus ume 
that we have two 1Creens in the oompu· 
ter's memory . Let'a call them A and B. 
We can compare two equivalent bytes in 
th e two &creenl by XORing the byte in 
acreen A with the byte in acreen B. 

If the two bytes are the same th en the 
result of thi1 operation will be zero and 
we need take no further action. If the 
bytes are different then the result. ia a 
byte which is, in effect , a meaaure or the 
difference between the twoacreen s. 
Suppose 

acreen A byte • 10010011 
screen B byte - 01110000 

then XORresult • 11100011 

Now, ifwe have screen A in the d isplay 
file and the XOR result in memory, then 
a aeoond XORing will recomtruct the 

Program 2 
1e1u .. .....- .......... 1u•••••••••• 

NACMINIE CODE: fo,. 

38 lltt:N I SC llt£EN S QUl:l!Zll 

A.N y t1•tt 1984 
1aeftU•• ••••••••••••••• ........ + 
l U REM I Htlt LOADUI 

129 RIEN .......... _._ ........... 

138 RIEITORE 18 88 
148 RllA D •dd,.•••,dat.al lt1•• 
15111 ,.fUNT TAI 18 1 IRlOHT 11 •LOA 

DINO COD£• 
168 l"Olt t1•l TO d•t • l lt1•• 
1~8 ltlEAD ••: LET b• • ••418 TO I: 
LET ch•ck • 8 
188 l"'Olt ••1 TO i:, STEP 2 
1•8 LET Pl • •• • ,. TO ••11: 00 aue 
829111 
2e8 fl'OKIE add,.•••, byt• 
21e LET •dd,.•••••dd,.••••1: LET 

ch•ck•ch•ck•byt• 
228 NE X T • 
238 II' c:Pl•c:k( >VAL b • THEN •EIEI" 

.5,24: LIIT lit1••1888 • t1*I•: LIIT h 
•INT f l lt1• /2 !561: 11'0.CIE: 23626, h: II' 
o+<E 23625, 1 1 n•-h * 21'6: l'IIIIINT "Eft:1111 
Oft: at. l tt1• "llit1•: PlttNT "Typ• IE 
DIT at1d co ,.,.•ct. I lt1•.•: STO,. 

Program 3 

9 tt:u• ................................ 
18 llllltM ff SClltl!t:N CONfl'lltE SS •• 

A.Nyt1et.t. 
OCt 1••• 

13 ltl:M ......................... ........ 
28 CLIEAlt Z6754: LO ... D • "CODE 
2!5 Ll!T ac:,. ••t11 •VAL "26e64": Lli 

T d•t.• •V AL "33776": LET •qu •• z•• 
VAL "26 7 1'1'": LET ut1squ ••z••VAL • 
26•1••: L t:T .av••VAL "26e4e•: LE 
T b y l•••VAL • 6912" 

3. CLS : ll"lltJN1' AT 1, 21 I NVEIIIISE 
11" S ClltEl[N C~lltlE II IOM ll"ROOlll:AM 

411 Plt1NT : ll"IIIIINT : Plt lNT Tolll 8 
1•1 Comp,.••• sc,.••n•"''T,.,I e1·2 
Vie• •t1h•et.lDn"''T .... •1 •3 l"'it1lah 

511 INPUT • Choo•• opt. lot1 f 1 
• 31 • 1 LINI: z • : I I" CODE z•<•• 0 
R CODE z• >5l THEN 00 TO 58 

, e 00 SU i t •811*VAL 'Z•: 00 TO 3 

9991ll!:M ......... •• ...... 

181111 ltl!:M - C:0-P"••• -
111111 111:EM ............. ...... 
1111e DIEi"' l"N hC•l•INT fx/2561: 
I" l"N 1C•l•a·21'6 • 1"N hC•I 
182. INll'UT ·ENTIEllt t.ot.al tlO o f fr 

-•• • 1 L I NE 'Z• : LET f,.•••••VAL .. 
""'' CLS: DIM aUr•••••11: LET 
•lll•sc,.••t1ll LIET el2t•dat.• 
195. ll"OKII 23 2 •• , ..... I Hlat.al: POKE 

11165 l'OR t1• l TO f,.•••• 1•7• PlllNT • t1AT 1,e1 "LOADlt19 •1 

l llel (lto+(IE Z365•,•: ll"ltlNT AT 22,. 
1: LOAD ••cO DE sc,.••n l ,bytes: 11"0 
1<11: Z36::t• 1 2: I ,. t1•l THEN llt ... NDOMIZ 
Ill USll •ov•: GO TO 1129 
18 85 ll"IIIIINT •11AT .,.,, , , 
18 .8 LET •lt1•ll•USII aque•z• 
189!5 Ll!T ape c:••65535- a • t1• I I: I,. 
•P•c• < 1899 THEN Ll!T t1• f ,.-•• 
1 11111 ltlllND(NIIIZE VSR -v• 
1119 ,.ftlNT ltllAT e,8lt1I" S t.o,.•d 
lt1 •1 •Cn•l l·aCt1I ITAW 2 1 1•sp•c••• 

l •P•c• 
11211 NEXT t1 
1121' P'lt l NT • 11AT l,!Sl " P',.••• IENTIE 
It t.o cont.tt1u•": ,.AUSIE II 
113• CLS : P'lt l NT ... T 2,51 "Al I ac,. 



111111111111111111111111111 arele11thanonethirdoft hetota l acreen bytes (each difference i• stored as two 
addre88 bytes and one result.ant byte ), a 
conaiderable increase in the number of 2 .. 11 L9'iltlNT AT 2,3 1 "Llft• • 1 1e11• • 1 

fii t- ,,f• Is CDrr•ct..•: NEXT ft 

I 

2511 S TOI" 
2611 lltl!M u•••••u•lllllll•llff 
2711 REM I HEX lD DEC 

281111tllM ............ .........__ .. _ * 
2"11 LI.T byl••• 
31111 FOR o•l TO 2: LI.T by t.• •byt.• 

*16•(;0Di tt • CDl -411-7 • c,. • col >•••1: 
NEXT o 
3111 ltETURN 
"711 iltEM ff ... llll UII IIII U III 
988 ltl!M I MACHINE COCE CATA 

I 

1111111 DATii! 26755 , 13 
111111 DATA •2111e .. 1111F9681111111•459• 
111:HI DATA •1 111AAl!2812D5E5:Zlll•76"• 
1113 .. DATA •885 .01732372237 7 •718" 
111411 DAT111 •2 32211esaDs1:1c123-a42· 
lr.511 DATii! • 13911 79 11112•1!32111811•629• 
1.6. DATA • 511232336•1123228••2114 " 
t•711 DATA "SIIED411111511C911112A•737" 
111•11 DATii! "1111515E:Z3562371!,1!•721 • 
111911 DATA • 11•2e•71.IIAl. 771. 1123•8•s• 
111111 DATii! "lll,1123221111511C91111•625" 
11111 Dit.TA • 11e11e•11111111111 11111•8•81 • 
112. DATA •2 1Fll611111911llll!Dll8•919" 
11311 DATA ·c9 e111111e111111e111111••·2•1 • 

1 l'tEN ** NOWIIYTES ff 

5 RESTCHtE 1• •: Lt:T su••• 
1• l"OR n•USR "•" TO USII: "•" • 24 
211 READ b y t.e 
311 ,.RINT nl" " lbyt• 
4• "0Ka ,,,b y t.• : LIIET su•••u• • by 

'" Sii NEXT ft 
6e I I" su• < )292 1 THIIEN ,.iltJNT "Eilt 

ROii: JN CA TA": STEW 
1118 lltEM ff DATii! H 

1111 DATA 22 1 , 42 , 1 1 ,92 , 221, 11 11, 4 
, ZZl, 1112 , 5 , Z21, 94, 12, 221, 116, 13,2 
21, 7•,211, 22 1 , 711,21, 237, 176,2111 

Program 4 
181111[111 ..........._._.. ........... H 
211 REiii ... AN JMATJON DIENO ... 

311 RIIM ••••••••••••11111111111 
111!18 LET ••2 511: Ll!T y •5: Ll'.T ,-•I . 
1:z• CLS : Ll!T lll•l••" • "11•• 
125 oo su• 12•• 
13• ur l\(•25 THl! N 00 IU• t••• 
1 .. 9 I,. ft•:Z6 THl!N ,.LOT 11, t .. 9: Dft 

AW 9, - .. 9. -S, S 
159 1, ft•2 7 THEN ,.LOT II, 165: l)R 

IIIW 9, -1 1111, _.,. 

frames is usually pouib le. 
Program 2 contains the nece&Nlry 

machine code routi nes to implement 
these ideas. CLEAR 2'11764 and the n type in 
the program and run it. Once the 
program runs aatis factori ly the 
machine code can be saved using: 

8A. vi: .. 1queeze" CODE 26755,97 

This machine code contains three 
routinet . Th ero utineat.26755 performs 
the XOR on the display file and &ICT'een 
in memory at 26864. lt storet the display 
file addreu of any non-zero result 
together with t he resu lt in a file from 
33776. 

The routine at 26810 reads this 
memory &tore and carries out the 
reconat ruction of auocesaive ac.reens. 
The routine at 26840 is a move bytes 
routine to lhit\. the 1ereen at 26864 into 
the display file . 

111111111111111 1611 IF ft)27 THEN 00 SUII 1598 1 7 9 GO au• 2.999 
1811 LET r•r•t'l/ 1119: LI.T ••x-r • Sl 

Program 3 ia a Basic control program 
which allow s the coru;truction of files of 
compreued acreen data wing the 
routines in Program 2. Type it in, run 
and load in the previously aaved 
mach ine code. The Ba.sic and code can be 
u.ved togethe r by a GOTO 9999. ••"• c-pr••••d"IIIIT 4,21 JNVIERIE 

11 "llr•loecl •c,. •• ., I lftlo •••ory. 

11•• LOAD ••coot: •c,. •• ,,1,byt•• 
11415 I NPUT "H•rcl Cos;oy? CY/ NI • 1 
LINI! ze : LET cl•v•2: IF ze• •y• TH 
l!N LCT cl•v•3 
1 1511 IN,.UT "ENTER filet'I••• •1+e: 

CLS : "RINT lfd • vlTAI l l1+e 

11119 ,..l'tlNT lf devlt'IITAS 61jlllftll• l 
o .,.,,...1, - 11• • .,.,,,.1,-.,,,, 
11"11 Nl!XT ft 
12118 ,.l'tINT lf l I illT II, 81 INVER SE 11 

""" • •• •"Y k• Y •hen reedy lo SAV 
E": L9'AUIE II: 
1 2111 SAVE t-CODE acr•eft l ,eltr•­
••lt-•cr • e"I 
12211 ,.,uNT lf cl•vl " SAVEd •• 0 1 t•1" 

CODE 2••••.·1•1•r-••• 1 1-•cr••" 
1 
12411 ltllTURN 
199" 11':IEM . ...... ......... . .. 

2••11 REN - •"'IMete -
2 89 1 REN ............ .. 
z• l ll 11':EN: IN"1JT .,,lle,,••• ?" 1t • 
2112. R .. M : LOAI) "•c;OOE 
211311 t~UT "How • a n y fr•••• elto 
9•th e f'? "lfr••e• 
Z94CI JNfl'UT • L9're •• IENTaR t.o run 

211~· ftANDOM1 ZE USR •ov• 
Zfl~S fOOKIE 2329,6, FN I I clet• I ; l'"Ot<a 

z3z9:,,fl' N f'llll•tel 
2869 fl'Oft n•I TO fre•es - 1 

2•:,• ftANDON1Za USft u"'•ou e•ze 

zee• NEXT " 
2e11s lfl' INKCY • ··· THli.N 00 TO 2115 

2e"IJ JN,..UT • Re,-un or fl'lfttsh CR/ 
fl'I " I L I NE ze : I ,. ze ••r• THEN 00 

TO 29"'9 
211111 RCTUlltN 
299" IUM ............... 
311118 REN - encl • • 
:S•III RIEM ............. 
:s••s JN,.UT "ENTER y t.o ..... l CO• 
gut.ef' "I LINE z • : I F z e <>"Y" THE 
N lilt: TUtltN 
3• 111 It ANDON I ZE USilt • 
e999 SAVE " • que•zer• LJNI: l: SAV 
E "•qu••1'•"CODIE 26755, 11,8: VERJII' 
y •• : VElltJl"Y • •c;oc• 

N lll•le: Ll'.T y • y • r t-COS ll'l•t.• 

1"11 NEXT " 

1111111 C l ltCLE 11,y,2•n 
111111 l'"LOT x, INT ly•2 • nl: 
AND ,,(25 THEN DRAW 11, -4 •n•.5,L9'1-
C2*"1*nl/2~ 

11•• 
12.11 Jl'Ollt •• IJ TO 25 S TI!:,.. •: "-OT 
8,•: DiltAW 255,11: NEXT •: il'Ollt ••II 

TO 255 STEP ~: PLOT •, 11!1: DiltAW II 
, 24: NIIEXT • 
tz 1• IUTUiltN 
1499 
15119 "LOT 9,16 7 : DRAW •.-• • n,- 1 . 
3 • 1'"1 • Ct'l-271 
1519 Rl!TUltN 
1999 
211119 ,.Ot<IE 23736, 1111: SAVE I "de_,, 
• +STR • "1 SCIIIEIN e 
2e1e lltETURN 

Animated behaviour 
To use the program, you will need a tape 
contai n ing all your animation frames 
one after the other. Run the main 
program and whe n asked to load the first 
&ereen atart the tape and let it run. 

One word of warning - to prevent 
damage, headers are print.eel on line 24 . 
This i1 made pouible by the poke in line 
1080. Do not try to breakduringthe load 
or you will craah the progT&m. Once 
completed the whole file can be aaved. 

To see the completed anima t ion use 
Menu option 2. Option 2 it written as a 
subroutine eo that it can be easily 
removed for wie in any othe r program 

f..------------ ~ by removing REMa a t lines 2010/2020. 
&ereen B byte as we can see from : 

&ereen A byte • lOCHOOl l 
XORresult • 11100011 

second XOR resu lt • 011 10000 • 
&ereen B byte 

So, in order to achieve an ani mated 
&equence the computer needs to contain 
the ,tarting frame in full, but for each 
succeuive frame only a list of di,play file 
addrea&e1 and the XOR ret ult of each 
byte which has to be changed. 

Provided tha t the change, to be made 

Figure 1 

For a demonstration, Program 4 
produces 32 frames for an animated 
sequence . Type t he program into the 
compute r and place a C60 tape into the 
cusette recorde r . Start th e tape record­
ing and ru n the program. It i1 not 
nece888ry to press any keys since lhe 
POKE i:,1M,111 bypa88el the 'Start Tape' 
meuage. 

It takea abou t 25mina to generate an d 
aave the 32 tcreelUI. Thi1 tape can the n 
be U&ed with prognm 3 to make the 
animation file. ,,. 

-· -
, .. ---

.. ..... 
11314 204& 
11432 204& - .... 
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STRETCH YOUR 
CHARACTERS 

y;i• machine code program for the 
Arnatrad CPC464 allow& you to 
print double height characters on 

the screen, for use both in games and 
aeriou1 sof'tware. The characters can be 
printed in windows and can be user 
defined using SY MBOL a.a normal. Used 
for headinp , th ey give a professional 
look to your aoftware. 

As well as providing a usefu l facilityto 
the Basic programmer , the aseembly 
language listi ngdemonstrat.estheuaeo f 
many of the Arnatrad's powerful fea­
t ures, including eome ROM routi nes. 

To get it running , type in the Basic 
Loader Hating, tak ing particular care 
with the DATA atatementa (don't con­
fuse 8'a with B'e), and the n aave it onto 

POUBU NIIGNI ,NRNR\;IUII 

' !or 

1Hf'1il!'llll .. 
' on• 
') .. , ......... , ,, ... run fl!ll' you 

111' -· 
Till ..................... 

tape. When run, the screen &hould clear 
and the program is read y to U&e. 

There are no me13y calls to machine 
code from now on. All that is required is 
to type PRI.NT C ttttl{31M) to turn on double 
height printing, and PRJN'T cttR.$(266) to 
revert back to normal pri nt ing. These 
char acte n no longer print and are used 
as control codes by the aof'tware - IO 
redefin ing these will have no useful 
effect. 

Obviously, by mixing thete charac­
ten in a print et.ring, it is possible to 
print double and normal height char ac­
t.en on the same line. The only restric­
tion is that double height characten 
cannot be pri nted via the TAO command. 

The program will work in all three 
modesast.hea hortdemoprogram listing 
shows. In Mode O you get double siz.e 
characters, in Mode 1 you get double 
height characten,,imila rly in Mode 2. 

The program operates by inten:e ptin g 
the operati ng syste m's character output 
routine . Thecharactercodes254and255 
are used to turn the rout ine on and off, 
and inte rnal ly these are used to print a 
double height.characte r ufollows. lf th e 

22 

routi ne i.1 turned off, then the character 
to be printed ia sent to the normal ROM 
rout ine. 

If the routin e iaon , then the matrix for 
the particula r character is looked up in 
the ROM (or RAM ifit iause r defined )via 
an OS routine at eeA&, which returns the 
start address of the matrix for the 
character in the 'A' register in the HL 
registe r pair. This matrix is th en copied 
to reserved RAM, but each line ie copied 
twice -gi ving 161ines in all. 

Character 254 is defined as the top 
eight line ,, and characte r 255 is defined 
as the lower eight lines, by lo,.ding the 
ASCU code into the A register and the 
addreuofthemat.rixinto HLandcalling 
the OS routine at 88AS. 

Having defined these characters, the 
curso r pc:M1,ition is obtained by calling 

Listing 

ee,sand moved upa line, th e top of the 
character i.a pri nted - code 254, and 
then t he curflOr poaition ia restored and 
the bottom half of the character - code 
255 ia printed. 

Control codes are always printed aa 
normal whether or not double height is 
on or off (so th at they are not printed 
twice which could cause havoc). The 
exception to this is the line feed 
character; ifthie i.a printed , an ext ra line 
ia ak.ipped to account for the extra height 
of the characten. 

Although the eofl.ware will work in 
direct mode, itia adviaable to use it only 
fl'Om program , where you know where 
the output i1 being sent . Aleo note th11.t 
lines input by the user will a lways be 
printed in nonn al height., regardless of 
whether th e rout ine i1 on or off. ~ 

10 • Double h&i9ht B•aic l oader pro9r•m 
20 MEMORY 41 999 
30 FOR 1• 42000 TO 42 189 : READ a s: v•V AL(• L 
•+ as>:c•um • c•um+v:POKE t,v:NE XT i 
40 IF c aum <> 26226 THEN PRINT CHRS(7l:P 
EN 2:P RINT •DAT A Ch•ck s um ERROR - eheck 1 
isttn9 1 •:PEN 1: S TOP 
50 CALL 4 2000 : PR INT CHRS (255J : CLS 
6 0 DATA 2 A,5B ,BB,22,E1, A4, 2 1, 27, A4, 22 ,5B 
,BB ,3E,C3,32 , 5A,BB,3E , CF,32 
70 DATA E0,A4,C9,F5,E5 ,D 5,C5,32,E4,A4,FE 
,20,38 , 35 ,FE,FF,20,0 7,3E,00 
80 DATA 32 , E3,A4,18 , 25,FE,FE,20 , 07,3E ,FF 
1 32 1 E3 ,A4 1 18,1A , 3 A,E 3, A4,FE 
90 DATA 00,2a,ea,3A,E4,A4,CD , 7 9,A4,18,0B 
1 C1 1 D1 1 E1,F1,3A ,E 4,A4,CD,E9 
100 DATA A4,C9 ,C1 ,D1 ,E1,F1,C9,F E ,0A,20, E 
C , 3A,E3,A4 , FE,00,28 ,E5 ,3E,0A 
110 DATA CD,E0 , A4,1B,DE,47 ,CD,A4, A4 , CD,7 
B,BB,CD,87 , BB,22,CE,A4 , 7 D,FE 
120 DATA 01,20,04,2 C,22,C E , A4,2D,CD, 7~ ,B 
B,3E,FE,CD,5D,BB,2 A,CE ,A4 ,C D 
138 DATA 75,BB,3E, F F,CD,E 0,A4 ,C 9,CD ,0 6 , B 
9,F5,78,CD,A5,BB,06 , 08,11,»0 
14 0 DATA A4, 7E, 12, 13,12,23 , 1 3,10 , F8 ,F1, C 
D,SC ,B 9 , 3E,F E,21,D0,A4,CD,A8 
~50 DATA BB,3E,FF,21,D8 , A4,CD,A8 ,BB, C9 
16 '21 END 
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foftlife 

THE HOME COMPUTER SPECIALISTS 

BBC'B '+ DFS 
with 200k disk drive 
BBC'B ' 
with cassette recorder 
Plus 5 software packs 

£589 

£399 

NUMERIC KEYPAD 
SINCLAIRQL 
COMMODORE 64 
with cassette recorder 

£379 
£234 

for the 

BBC MICRO 
ACORN ELECTRON 
with Plus 1 intertace 

ACORN ELECTRON 

£234 

£209 
with joystick and lntertace 

COMMODORE 1520 £57-50 
Printer Plotter 

BBC 200K £120 
Disk drive 

FRIENDLY AOVICEI SERVICE AT EVERY BRAN CH 
230TOLW0Rnt RISESOUTli , SURBITON 01-337 4317 
30STAT10NROAO,BELMONT,s unoN 01-6422534 
114GUNNERSBURYAVE.EAUNG 01-1925855 
21STANLEYROAD, NEW8URY (0635)30047 
1 MANORROAD,CAOOINGTON,LUTON (0582)<458575 

~ £1000/nstontcreqlt Z 

ffte largest COlllpflfer store in f6e «Hlldy! 

KENT COMPUTER CENTRE 
13 MILITARY ROAD, CHATHAM 
All POPULAR MAKES OF 

COMPUTERS IN STOCK 
for the hobbyist and 

bu siness man. 
AND THE LARGEST RANGE OF 

• Dot Matr ix and DQhywhHI Printers 
• Disk Drh,es • Colour and Mono 

Monfton • Data Ra<ord ers • Mod e m , 
• Books • Magazin es • St ation e ry and 

Cabl H. 

,.. ... ,_. , ,,., ..... i-. ....... 
IIMfflrft , .. Mfl,,-,n,--,CM,....,.,, 

.... b ................ .... .... ..... 
m..n._,4isl. 

fwl'N H11 .... - wt limi ..ttw.. '-NIP' 
w,..,. .... w,.., ....... -."'"' ........... 
~ ..... ,CNlewfwecasn-1 ,...t. ... 
COMSIN,LOOK~, 

TAKI TOUII TIMS , OPEN: MON , TUES, WED, SAT-

""--u..-'-' .L..l!.:...J Our , toll ore~; ::i t ,elp you, not just THUllS~F~9~8 .00 

PCN DECEMBER22UNM 

The Kent Comput er Centr. for competitr.' e prices Pt.US odvKe, choice and 
excel lent after-sales se,vke. Come to the store that COrH about you and your 

computer , when you buy ond oftotWarm . 



Listing 

II tin lltl21l:DI! 1211211:llft Clll21l 
2t OPO t l 14111"K:" 
IN llft ll'fllll,IOllll fllll: ll'•ADRIUf'll:OOW,.ADRIIOllllll 
Il l FOii lOOl'•II' JO 11'+21:RDI IYTE1P1Jk£ LOOI' ,IYTE:IIEIT lOOI' 
121 FIIII LOOl'•IOIIII TO 0111111+21:REID tl!E:PIIIIE LOOl',tl!E:IIEIT LOOI' 
131 DATA lt4 1l l4 1l3l,214, 114,l331213,161,l, 177 
141 DATA 213113'»1 J4S,21312N 12N, 192, lt ,2181245, 96 
151 DATA ll4 11141 1ll,2 14,114,ll3 ,21l 11bt1 111177 
161 DATA ?tJ,211,145,2tl,13',ll b,192,15512181245196 
161 P1Jk£ 53218,255:l'Ot:E 53211,255:&0SUI -
162 P1Jk£ 53218,255:l'IIIIE 53211,255:SOIIICI 1,1,1 ,1:&0SUI 1-
113 6RAl'H1CS I: ' 'l':l'IIIIE 755,1:SOOIID 1,1 ,1,1 
161 IF l()ol TIID 1'051111111 5,5:' 'AUTO l'UV.JOYSTICK 11111 USED.' 
165 l'OSITIOll 11,7:' 'PLEAS£ 11111' " 
171 PA6Eof'EUlll 6HI 
181 l'IIIIE 5127!,PA&E 
lff MSE•PA&Et256 
211 l'IIIIE 53277,1:l'IIIIE m,I! 
211 l'IIIIE 714,175:l'IIIIE lll,175 
221 FOR 1•8ASE+512 TO 8ASE+768:sootll 1,1111,11,11:SEJCOLOR 2, 1,1111: 

SETCOLOR 1,1, IIIM 
231 SOOIID l,JIJl,11,11:l'IIIIE 1,1:IIEIT I 
235 SOUND 1111111 
211 M N :"5 1 
251 P1Jk£ 53218, 1:l'IIIIE 53278,1 
255 RESTORE 211 
261 fOR l•IAS(t512•Y lO MSE.t519+Y 
211 READ IA:P1Jk£ J,IA:IIEIT I 
281 IIATA 1461186125411861161124,56,16 
2'11 11•1- 11:11•112 
311 l'IIIIE 53219,ll :P1Jk£ 53257,l 
311 FOii 1•""51.+611+11 JO ""51.+ll6+Y1 
321 RE!l lh111'1111E J, lhl:IIEIT 1:l'IIIIE 53277,l 
331 NTA 255112912551129125$,129,255 
l it P1Jk£ 53278,1 
351 SE•l:11 
371 Ill •' ' :121•' . ': Clt•' ' 
311 FOii !• I ID 15:SOIIIO l,l,21,hFOR l•l JO 21:11£11 l:IIEIT I 
411 l•STICKlll:IF PUkl53252l• I THEN 1111 
lt 2 SE•SE-1: IF SE<I THEN 1111 
115 RII-JNIIRNOlllt411:l'OSITIOII Rti,23:' Alf; l21;Cll 
4" IF l'EUl532611•2 THEN 2111 
I ll IF A•l4 THEN IMISlllll',IASE+51l+V11Y.Y- l :80TO 4" 
115 l'IIIIE 11:1,1 
Ill IF l()ol THEN A-llllllllllllltlll:JF 1(6 THEN Ml 
121 IF Ml TIO l-usllllllllll,MSE+511+Vl:Y.Y+l:8010 IN 
141 IF A-1 THEN 1•1+2:1'1111£ 53218,1:l'IIIIE 53211,1-11 
151 IF A-ll THEN M-2:l'IIIIE 53218,1:l'IIIIE 53219,1-11 
161 IF rt:Ut532521•4 THEN 1111 
471 IF rt:Ul532611•2 THEN 2111 
181 IF 1•5 THEN D•USIIIDllllll,lt\SE+Sll+Yl:V•V+l:M+2:l'IIIIE 53218,1:l'Ot:E 53219,1-11 
4!1 IF lo! THEN D•USllllllllll,MSE+Sll+Yl:Y.Y+l:1•1-2:l'IIIIE 53248,1:1'1111£ 5324!,I-II : 

8010 4" 
511 IF 1•15 THEN l'OSITIOll 7, l:1 ' SECOIIVS LEFl•';SE 

Tiis aimple game demonstrate, two 
f the Atari's programming fea­

tures - Playe r Mia.sile Graphics 
(PM Gtt) and Display List Interrupt.I 
(DLJa). 

The program is best undel'fl:tood if it's 
broken down into it.a three main parts : 
PMG, DLI and IOund. Two parts of the 
program may be new to you - vertical 
positioning and DLI/mi,ced modes. 

You'veprobablysee n art.iclesexplain­
ing PMGs and their usefulness in 
collision detect ion, prioritiee and move­
mentor players and miS$iles. 

The program here coven 10me of this 
territory , but it detai l• anothe r upecto f 
PMO.-ve rti cal positioning and move­
ment. On th e Atari , vertical movement 
from Basic ia t lower than horizontal 
movement becauae there are no vert ical 
positioning registers for PMO., so the 
program incorporates a machine code 
rou tine for moving PMGi vertically . 

It will move players up to nine pUCela 
deep, but if you want larger playen the 
number 11 in line 140shouldbech anged 
to two large r than the number of vertical 
linee the player uaea. Then chang e the 
10 in line 150 to one greate r than the 
number of additional lines. 

USRcalls 
You can move any player by changi ng 
the number 51 1 in the USRca ll1 in the 
joystick routine to one lea, than the sta rt 
addre&I of the object to be moved. lf 
player l wu to be moved the USR 
command wouJd look like t his; 

U•USR(UP,PMBASE+ffi+ Y); Y• Y+l 

and for player 2: 

U• USKruP.PMBASE+767+H:Y+Y-1 

The Y represents th e variable used to 
move your players down th e screen. You 
ahould note that the PMBASE variable 

Variables 

SE 
RN 

x 
y 

XJ 

YI 

eec::ond.aremaini ng 
randomposit ioningof 
lhe stan 
horizontalpositioning of 
playerO 
verticalpoeitioningof 
player O 
horizontal potit ioning of 
playerl 
verticalposi t ioningo f 
player I 

A1$,B2$,C3$ Bla l'I 
T timer 
I mainlywsedaaavariabl e 

DLIST 
SCREEN 

intheFORNEXT loops 
display list 
mainly used for poetition 
orGROi nd isplaylis t 
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Listing (cont) 
511 6010 IN 
JIN Flllt l•BASE+512+T 10 BASE+Sl'+T 
1115 SUi l,A12,15 
11111 SEICOllllt 2,1,1 
1111 READ A: IF 1•1 THEN 1161 
1121 POKE 1,A:IIEIT I 
llll NTA 12' ,2551128,45,87,33,67 196112,68,~ 1351151351 75182166136, 12',2551881 

56 ,8', ss, 31,56 ,89, 34 ,~123 
1141 DUA 21,111158, 91, 151,91,ffl, 12, 16,24115112' 119' 1 lff 1241 l6 ,l3 11l, 17,4, 21, 

IS ,61, 911 62, ISI ,ss, 79, 42 ,6' I I 
1151 6010 IIN 
1155 Flllt 1"I 10 2N:NEIT T 
111641 RESlllltE 1131:Plln ll277,l :SIIUIID l,l ,l,l:6WtUCS 2+16:POKE 53248,255:PIIKE 

53249,255 
JIN POSITION 1,4:? 16; ' YOU FAILED 10 000:' 
1191 l •INTIRIIOll ltl l+l:ON I 60SUB llll ,1141,1151,1161 
IIN POSITION 2,8:? 16; 'IWll'E AIIITHER 60" 
1111 Flllt 1•1 TO m:SE !Clllllt 4,1,1:SETCOllllt 1,t ,1+15:SOONO 1,1,1,11:NEIT I 
1121 SOIJIID 1,1,1,1:Flllt 1"I 10 5N:NEIT T:6010 161 
1131 POSITION 1,6:? 16;'11 LEAST YOU TRIED"':RETIIIII 
1141 POSIT(Otl 4,6:' 16;' NICE TRY11 •1RETIM 
USI POSITIOM 2,6:? t6;'a>ll0 8E IIORSE1 !•:RET\N 
1161 POSITIOll 2,6:? 16; '11tAI CM I SAT?':RETIIIII 
llN POKE 53277,l :6R!P\IICS 18:RESlllltE 2151:SOUllll l,l ,l , l :PIIKE 53241,255:PIIKE 

ll249,255 
2111 Fill l•I 10 63:REM R 
2121 POKE 1664+1,R:NEIT I 
2141REIICllllltStt 
2151 DAii 173,36,2,141,1'3 

may chan ge f rom progra m to progra m ­
it aometimeta ppesn u MYPMBASE or 
BASE, depending on th e progra m mer's 
prefe ren ce. Miss iles a re more difficult to 
movevert ica1ly with th is rou ti ne 1incei t 
moves an entire byte , not bits . It would 
come in handy when moving all four 
miuilea verti cally if you needed to do 90, 

~:Ct~~~~; .•till be moved horizonta l~ 

Ntlt _... A,, Orrall Corneliu s 
completes hiaga met listi ng, you'll 
see a demonstration of display lista 
in action, with th ree modet on th e 
screen at once . 

Listing (cont) 

2t6I IATA 6,173, 37,21141,194 
2171 DATA 6, 161, Ill , 162,6, 169 
2181 IATA 7,32,92,228,23811'2 
2191 DATA 6, 173, 192, 6, 141,11 
2111 ltlll 212,141,26,2N,174 
2111 ltlll l52,2,lll,2 41,2ll 
2111 IATA 172,193,6,179,194,6 
2131 OITA U1917132,92,228 
2141 DAii 114,96,216,2N,2 
2151 DAii 17l,2N,2,141,19l 
2161 DATA 6076,98,228 
2171 PDSJllON 513:? u;•A t UST!!! " 
21N POSITION t,6:? 16;"YL\J'YE ftAD£ IT!! ' " 
2185 RESTORE 22N 
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M°'t· if not a ll electronia, enthu-

1iut.1 wi ll have heard of Power· z I 
tr an Cybeme t ia, (previously 

Powert ran Electronics) . Over the past 
few )'ears they have produced many 
high-quality ki u. 

In 1982 Powertran releued the Cor ­
tes:, a low C01St 16-bil micro with a real K 
sting in th e tail. On specifications alone, 
the system is up t here with th e beet. 
Sued on the Texas 9995 micro-
proces&0r, running at an asto nishing 
12MHz. the Cortex out-benchmarks 
almost all the popular microcomputers . 
Othe r featuree include 64K of RAM, 
high-retM>lution colour gr aphica with 
1pritee , a Ooppy disk interface, serial 
and parall el port.a, and an ei:pant ion bus 
known as the Ebus. 

A few mont.hJ; back the Cortex was 
withdrawn for a refit.. now the 1yatem it 
110ld with a new smarter , 1limline look 
and hu been christened the Cortex 2. 

For thoee of you adept with a t0 ldering 
iron, good eyesig ht and a great 
deal of patience, the ay,tem 
comet u a ki L For thoee more 
prone to melt the table top rath er 
than the 90Jder, a ready-bu ilt and 
t.eat.ed vereion is al90 availabl e. 

First impressions 
The only other oonnector is th e 'O' 

type for the Ebu.a and is ait.uated 
thi, t ime on th e left.of the machine. 
This allows the machine to com­
municate with standard Eurobus 
expansion boarda. On previou, 
vertiona of the Cortex , the Ebw 
wu not available due to design 
problems but I am 8.llured that 
thi a one works properly . 

The changes made to Cortex 1 lo 
produce Cortex 2 are appare nt u 
IOOn u you set eyes on the machine . 
The new model has a slim line look 
aolely due to the removal of the full 
height floppy disk drive1. The new 
model hu half height dri vet in a 
eepara te cabinet which sita oii top of 
the main unit . Theee drives are 
connected to th e computer via two 
lead.a. The first is the low voltage power 
lead which plugs in at the back , the 
second is th e 34-way ribbon cable which 
plup in the side. 

~;~ ;;; ••••• r:,,,: ... : man uals are certainly not of th e 

The cabinet i1 made of sheet metal , 
apray ed in light grey . The meta l adds lo 
the weight butatill leaves it lighter than 
eome IO-Called portable, . The one thing 
to be aaid for metal c:aaet i, the added 
, trength it provide, . 

Hardware 
Towards the front of the machine are 
aituat.ed the keyboa rd, a num ber of LED 
indieatol"I and two plllh button 1witth ­
... The LEO.an, marked ; RUN , IDL E, 
MAP, and TlM.E and are dealt with in 
the 'ln uae ' Nction u are the two 
swit.chea marked RESET and RE· 
START. 

The keyboard it.eelf is of a aimple 
conatru ction with the minimum of fril ls. 
The main led.io n contains all the 
atan dard alphanu meric keya,55 in total . 
There is also a nine-key keypad contain ­
ing cureor key a and various editing keya 
which are used by th e Buie line editor . 

Varioua oonnecton are apparent 
around the out.side of the cue but., 
unfortuna tely, there are no mark ings on 
the cue itaelf lo describe th eir functi on. .. 

Working from the circuit diagra ms 
and the PCB overlay diagrams, the 
fol lowing ,ho uld be correct deacriptiona. 
On th e right-hand side front are located 
the two connector& which make up th e 
aerial tystem. A 5-pin DIN aock.et. i.1 used 
to communi cate with the cueet.te reoor­
der(Powe rtr an recommend a WH Smith 
model). 

A 25-way 'O'typeconnec:tori suaed to 
intena« the Unit with aoy •tandarcl 
RS232 eeria.l device. A 34·pin lDC 
connc::etor ii uaed to connect the new diak 
uni L Thisoonnecto r thould really be on 
the rear of the aystem with the power 
supply connector and not in it, current 
poeition on the right-h and ,ide . Power­
tran aupplies two types of diak unit for 
the Cortex with 125Kor lMbunf ormat­
t.ed capacitiet offered on , ingle sided 
single denaity or double sided double 
denaity drivet respectively. 

At the rear of the unit are located the 
video output, for both the UHF (a TV 
aet) and RGB (optional extra ) display,, 
in addition to the disk power 1upply 
connector . 

highest sta ndard but they are rea dable 
and that 's what counta. Three manual • 
make up the system documentation : a 
user manual , the disk operating 911tem 
manual , and a conatruction manu al if 
you 're buying in kit-form . The u.aer 
manual i1 writ.ten on the ua umption 
that you act ually built the , ystem . No 
mention is made of th e oonneet.ort or 
indicators which ia a shame becauae 
eome people will buy th e ready-bui lt 
vtrtion and will not be familia r with the 
ay1tem. What.itdoeshaveita n in-depth 
de8cription of Cortex Buie . 

The construction manual i, a photo­
copy of the original article which 
appeared in El«tronk , Today lnUrna­
tional u appean to be the norm with 
Powertran k it,. Thi, is quite adequate 
u it not only deals withde&criptiona and 
constructionbut al90haaanitemo n 'how 
it work.a' for each section of the project. 

Construction 
There ia no reason why a 1y,te m built 
from a kit ahould look any different from 
a profeMionally built machine. All 
component& supplied to make up the 
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Cortex an1 of a high sta nda rd and if 
co111tructed properl y give the desired 
high -quality appear ance. 

But taking on the ta.sk of actua lly 
building a kit tha t's u complex u the 
Cortex involves certain sk ills not nor­
malJy uaociated with th e average com­
puter end uaer . The moet important of 

PCN DECEMBER2219M 

these is th e abilit y to use a BOlderin g 
iron ; though identifying and handling of 
componenta is a l90 important . Another 
factor , a lmoet u important u the 
10lderin _g1ki111, ispalie nce. Don't expect 
to sit down and build the system in one 
session; it is poui ble but not recom­
mended .Asimplerul eo fth umbtofoll ow 

is that the more time you spend on 
build ing the system, the more likely you 
are to have a fin ished product that 
works. 

One of the fint thin pyou notice when 
looking at th e Cortex PCB is that all the 
integrated circujta are aocketed. There 
aretwoechool 1ofthoughtonthi11ubjed. 
(ignori ng the obvious increue in cost) 
for it can be argued th at BOCke ta don't 
provide a good electrical contact for long 
periods. This is true, but in this cue, 
mat.ten such as ea.se of corwtructio n , 
repair and modificatio n of th e board far 
outwe igh the d isadvantage of having to 
re-seat a chip occasionally. 

While buildi ng a project from a kit , it', 
1urpri 1ing how much one learns about 
th at project . This knowledge then builds 
confidence to take on th e tas k of taldng 
on a hardwan1 modification . A BOCket 
syatem gives such an option and is a 
facility rarely avail able to the average .... ,. 

Theconatruttion. of the l'f:view 1yste:m 
wuexcellentexceptforonesmalldetail . 
Whoever buil t th is 1y1tem broke one 
buicruleof&Membly ,Uto make su.reall 
cables which connect between t he main 
uni t and the lid of the system a .TI! long 
enough for th e lid to be removed and 
placed to one aide. Of coune the system 
must st ill be able to oper ate with the lid 
removed . ln this cue, only the LEDs, 
re9et but.tom an d two power 1upply 
regu latonare mounted on the lid and it 
wu the cables running to the LEO. tha t 
wu cut too tho rt.. 

Processors 
The 1y1tem itael f ia based on th e Texu 29• 

.,, 



ASSEMBLER 
The ADDER 68K Assembler ls a professional, lulty lniegrated 
editor/MACRO assem- development pad<age tor the OL. 
Providtng a quick tum-around on the ed iting, aSSl.lfflbling, 
debugging cycie , i1 assembles Motorola format source files to 
produce multi-tasking programs, additk>nal Super BASIC 
facilities pkJs much more. Features tnelude : 

• FULL 68000 MACRO Assemble< 
• lntegra1ed tull SCfeen editor 
• Conditional assembly 
• ElCtemal library file incl usion 
• Complete error checi(jng diagnosta 
• Comprehensive manua1 
• MACRO ASSEMBLER on ly £29 .95" 

THE BOOK 
The OL Advanced User Gude (£:12.95") has been written by 
Adrian Dickens in coUabofation with Tony Tebby (0005 
System designer ). It is the oomptete guide to 0005 and the 
Sinciair OL. coven ng mutti·tasJdng , transient p,oorams , 
resident procedures , heaps and stacks , traps and utilitie s, 
68008 assembler programming P,us much more. All of these 
features are Htustrated by practical examples, and the 
powerful 0005 expenmentor program allows many tac:ilitteS 
to be tried out from BASIC. An of the programs from the book 
are available on a microdnve cartridge which can be 
purchased- the boof< (£9.95 ") . 

.................................................................... >( 

ORDER FOAM 
O Assemblerdevelopmonl~ £34.95 inct VATaodp&p 
D OLAdvanced User Guide Book £14.45 rnct. p&p(noVAD 
o OLA U.G. programs from book £11.95 ind. VAT and p&p 
O SPECIAL CHRISTMAS OFFER 
AN three items from above (normalty £61.35) £55.95 ALL inclusive 
I encloH cheque/PO I« £ 
Nomo . 

Coly ............................ Postcodo ........................... . 
Send 11>· ADDER PUBLISHING LIMITED, ,c N 1 
P.0 . 8ox148 , cam~CB12EQ 
Deale( enquiries welcome 
Ol.r4 ax>f ______ olS-."--dl~ 

""'*- ~~ A Tr4(J# 

~ 
ADDER 

MUCH MORE ON YOUR SIXTY-FOUR 

Print your heart out using EPSON printers and GORLITZ 
interfa ces - over 10.000 sold in West G&rmany . Definiti· 
vety THE BEST co nnection between VIC-64 and EPSON 
printer s is ourV IC· EPSON -INTERFACE: 

Plugs nght 11110 any EPSON {board 8422) • 2K BuNer (SK option) • 
Z80 processo, • tots of .cjd1tlOMI control functlOOS • bMgS y0u the 
Ooglnal CBM Charac ter set w ith all graphics in up to 40 sizes• inClu­
ding double height end doobte Width pnnting of CBM cnaracters , 
precise HAROCOPY from SIMON's BASIC • BUS comector dou· 
btecl like 154 1 • Dll·switcti lor08Yleeaddres.s· printer remains un· 
changed • Interface ean be switched off if CentrOOICS port is used • 
No. 8423 lor external use wi th EPSON-compellbte primers like 
STAR etc. • Plioes lf'ldude DIN cat:JM(im)and mMUat 
VIC·EPS0Nlnterfacetype8422(bo,a,"d) r 78.50 
VIC-centrOl"IICs·tnterlaoe type 8423 (external) r 79 so 
prices do not inctude VAT. This 1$ JUSI ont GORUTZ product. We 1(8 
loolong for dealers in UK. 0..- Phone: (01049)-26 1·27500. Mailbox 
for letters. queries and orders starting October (01049)-261 ·2044 

GORuTz COMPUTEAMU, P.O.BOX 862 • o.MOOKOBL.ENZ, WEST GERMANY 

u[@~~m 
Micro Computer Softw•,. & A~ 

Send chequo/P .O . !O· 
TROJAN PROOUCTS 

166, Oerlwyn, °'"1von1, Swor.... SA2 7PF 
Toi: (0792) 205ol91. 
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'4 27 Instrum ents TMS9995 , probably an 
unfamiliar microprooeseor to mOll us­
en. It wu in fact one of the tint true 
16-bit microproceuon. It has one main 
drawback which is a limited memory 
address ing range. It can only addreu 
32Kwords (16-bit) which is the equiva· 
Jentof64K bytea. The&edaya, thi 1seemJ 
a very small amo unt when compared 
with the 8086 (IMb) and the 68000 
( I 6Mb) though it is still the aame u the 
Z80 and the 6502. 

ltd oeaon the other hand, ha ve a very 
high clock speed of 12MHz which is 
faster than all these procesaon (atan· 
dard models only) which leads to a very 
fut machi ne. 

Video on the Cortex ia handled by th e 
TMS9928 video prooeuor. Th is ch ip has 
ita own 16K of memory lead · 
ing to a graphics resol uti on of 
256X l92 with 16 colours on 
the ac.reen at one time. 

Also implemented on th e 
9928 i1 a sprite capability 
with up to 256 being aHowed. 
These spri tes can be defined 
as an 8x8 or 16x 16 (64 
1prit.e8 only) pixel grid. An 
opt ion to magni fy th ese iaalso 
ava ilable . The command 
MAOO maps each sprite pixel 
to one pixel on th e ecree.n, 
while the comman d MAOl 

mapeeach spri tepixe l on toa 
2x2 grid on the scree n thua 
allowing a single 1prite to fill a 32x32 
gri d on the ac.reen . As is usu•I with 
sprites, software is available to check for 
collision between sprites while hard· 
ware within the video procesaor takes 
care of whir_h sprite is 'in front' of a.ny 
othe r when displayed. 

One very i.nte rei,ting feature of the 
graphics processor is that one colour i1 
defined , not Q a colour , but 88 transpa· 
rent . This allows the backgro und colour 
to be teen 'throu gh' the spr ite. 

The idea of one image being in front of 
anoth er is possible because of th e way in 
which the 9928 implement.a itagraphics . 
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PRIORITIZED DISPLAY ~ 
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• ThelCJ'een can be lh oughl of u36 planet 
ontopof each other- ratherli keplacing 
36 photograph ic slide& on top of each 
oth er and looki ng th rough them . Thu s a 
sprite placed on plan e 8 would cover an 
image of a sprite on plan e 9. 

One of th e 36 planet i1 set aside for an 
ext.emal video expan1ion board . This 
board mixes a video eign•l from, for 
exam ple, a video recorder with t hat of 
th e computer . Th ua it is pot,aible, a lbeit 
difficult , to do thi ngs such u make a car 
in a video game hit a real wall . 

Because the graphics memory is 
separate from the user memory the 

nilil.._ • .,,._,....._~TN 
.t.......i.W..,&IM ..... ,.1- .......... -system still provid es th e fu ll 64K bytes 
for use. Well, nearly all, 88 a small area 
of memory is set as ide for memory 
mapped 1/0 a llocation . 

Finnware 
Bu ie comes u standard on th e syste m 
and is stored in ROM along with the 
sys tem monito r . All firmware is held in 
3x8 K EPROM e which, again, are not 
part ofl he main memory map. Instea d , 
th ese EPROM& are known as phan tom 
memory . 

When the system is first powered up , 
the dynam ic RAMt are checked for 30 .... 

e r ~:::::::::::.)' 

" 



correct operation and then the content.I 
of the EPROM1 are copied into RAM. 
Thi• allow• far greater system nexibiJ­
ity because Basic can be overwritten jf 
the syste m is running 9995 machine 
code only. 

Though Ba.sic is the language fitted 
with aU new syste ms, it is po8Sible to 
change the languag e 1imply by replac~ 
ing the EPROM&. Two othe r language& 
are presently available for th e Cort ex. 
The fint is fig-Fort.h (ava ilab le from 
Lombard Systems of Bedford). The 
langu age comea on two SK EPROMs, 
which replace the fin t two Buie ROM.,. 
To enhance th e Forth package, a ut ili­
ties di1k is also availabl e contai n ing an 
edito r and various I/O util ities. 

Forthoiewh odon' twiahtorepla cet he 
Basic ROMs permane ntly , Forth i1 a lso 
availab leo n an autonmdiak with all the 
utiliti ea included . With th i1 version, the 
Ba.sic 'boot' command is u.&ed to load 
Forth on top of the Ba.sic interpreter. 
UCSD Pascal P-code syste m ll al90 
availab le . This includ es the operating 
1ystem, fu ll acreen editor, asaembler, 
compiler and debugger . Furth er exte n· 
1ions allow multi-tasking and support 
for extended addreuing via the Ebus 
which will allow a full megabyte of 
memory to be accessed. All very nice, I 
hear you P-code followen thinking. 
True , except that it weighs in at £535. 
With th e standard Cortex kit at £300, it 
dc>et aeem a bit exceu.ive. 

Software 
A number of compan iea are now offering 
eoft.wa.re which will run on the Cortex , 
and Powertran itaelfhu commissioned 
an independent 10ft.ware house to write 
a new disk operating system. 

Microprocesaor Engineering (0703-
775482) offen a numbe r of 90ftwa.re 
packagn which run on the Cortex. 
MD EX it a d iak operati ng system with a 
diak·ba.&ed ver1ion of Basic which is 
sim ilar to Microeon. Basic. EDIT i1 an 
editor based upon a number of main­
frame-baaed editors including SOS. 
RESCUE is a set of three programs for 
procesaor , memory and disk diagnoet ica. 
It a)90 includea a disk editor/ recovery 
program . SPL i1 a systems progr am­
ming language simi lar to 'C' for which a 
ROM-based nuclew i1 being developed. 

This is by no means a full list and 
needless to aay, a num ber of games are 
aleo availa ble. No doubt, more will be 
made availa ble afte r the competitio n 
that Powertran ran in it.a August 
newalette.r. Though th is was the fint 
Cortex user group newsletter it seems 
that they will nm about every three 
months , u the next waa due in 
December. 

Topi ea include all the latest updates in 
both h.ardware and 90ftwa.re, plut hint.I 
and tiP1 from preaent Cortex ownen . 
Well done , Powertra n- l'm all in favour 
of companiet that keep close ti ea with 
their u.aer groups . 

.. 

f 
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In use 
There should be few proble nuwith wiing 
Cortex Buie For th e fin ttim e user. But 
those familiar with standard Microeoft 
Buicmaytakealittletimetoget~to 
it. Contained within the Buie is • line 
orientated editor which is init iated 
whenever a syntax error is encountered . 
Being brought up on a version of Basic 
totally devoid of editing facilities, I 
normally ret ype th e whole line auto­
matically eo using this type of editor is 
quite a luxury . 

The Basic itsel f i1 excellent allowing 
auto line numbering , renumbering , 
definition of spri tes and allowing 16 
parameten1 to be passed to a machi ne 
code rout ine, to name but a few of its 
many facilities . 

On the sy1tem diak supplied by 
Powert ran were three simple demo 
programs, all using spri tes. The sprite 
moving &eCtions of the demoe were 
smooth and fast consideri ng t hat they 
were in Basic, obviously anothe r pointer 
to the overall speed oft.he syat.em. 

When coming out of a program I 
noticed that the text on th e acreen was 
different to that di.splayed when I loaded 
it . This is because the Cortex work.a in 
two distinct modes, te.Xt and graphica . 
Wheni n textthenormal24 >< 40display 
is uaed, but when in graphica mode the 
characten are actually plotted onto the 
ecreen, thus allowing only 24 x 32 
characten on the acree n. Typing th e 
command 'text' ii all t hat'a required to 
awap back to t.ext mode. 

Though the system it.aelf is fast , th e 
disk dri ves themselve. are quite slow. 
Together with this , th e di.ek operating 
1yat.em is cumbe raome and long.winded 
to use. I won't delve any deeper into the 

workin g& of th is part icular DOS aa it i1 
in th e process of being replaced . 

A,, menti oned previomly, the re are a 
number of LED indicators on the top of 
th e ca.se. The fint two show how much of 
the time the system is act ually runn ing 
code and how long it is 1itt ing idle. The 
MAP LED ahows when memory mapped 
l/0 is takin g place. The final one, 
markedTIME , 0 81hescontinua llyan d I 
could find no deta ils about it . None were 
given in the constructio n manual IO I 
assume this was not availab le on the 
Cortex 1. 

Verdict 
Build ing from a kit , in this case, ofTen a 
cheap way t.o obta in a powerful and 
versat ile micro , but it must be A&id that 
it is not just. putting pieces togethe r 
jig -aaw faahion. 

Buying the Cortex 2, in wha tever 
form , must be looked on as eomething of 
ac htllleng e. The reason forth i1isthata 
lot of 90ft.ware development has to be 
done by the user because it cannot be 
bought off th e shelf . lncompatib ity is the 
main cause. Thou gh th ere are a small 
numbe r ofother99001eri eama chineson 
themark et ,each isa small fish in a larg e 
ocean compared with the likes of Com· 
modore, Acorn and Sinclai r. So don't 
expect a new game or package to appear 
every week, because it won't. Soft.ware is 
beingwritt.e n , but not in vastquantitiea. 

Though the Cortex is primarily a 
home compute r, there is no reason why it 
should not become a small buainess 
micro if relevan t eoftw•re were to 
become ava ilable . 

The disk capacit y is large enough, the 
speed is more than ample, and printe r 
ports and high-reaolut ion graphica are 
also included. ~ 

- Bulcki t t299 , builU399 , £1,l96withallU....,._ _ ._ 12Mlh 
- 24K for Bulc ond lloall« 
- 6'K plm 16K lor snpbia 
- 24 • 40-.266 • 192snplueo 
........ 6' u,.lndadins oinolley..,..... 
- ROB,c.ntn>nico, Ebu, Flow1cboluo-.-.,.. - -c,-ic.~ 
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C.te, ory 1 
We kick off wic.h awards for 
market1.nc and imap-makln, 

SlolrloyTemploAnnl 

:C!J::e= ~=!"!:U:: 
prue for 1u recent TV .dvert_. .... ........,, 

O. ..... A ...... 
A clear winner - Commodore 
forlhel?K:*tphot.oaenicabueeof 
an elephant. --A­ThL110Mtothtieompanylhow-
1nc sreat.Nt abuae or royaltx 
AnotMI" clear winner - Bad 
Tut.eSoft.ware (orD1'1Baby. 

SutcWandSutcW Clded -Thu mqru(ICfflt prue for 1m-
ap man1pulatton wu clole.ly 
ront.e.t.ed,butnnauy thejudpl 
plumped for Apple UK for it.a 

:,~\.er:::rc.t!C:di had 
,:: .':,.iT.:!::Wr.c.: 
wu Apple'• fa1lure r.o 11eU tom· 
pule .... 

AllllatlleHllflAwonl 
A walkover here for IBM u the 
company rn(IISt likely to tak e 
ovv the world Commodore 
lndw::at.ed • dealre to enter , but 
wu ruled out (or not baY1Jll 
what 1t t.a.k• IBM hu lone 
11noe e.tabla.hed a near 

:::~~ ':i!!:!:ey~uch 
Tlwlnloal 

A utiht.anan trophy, bme.1.h 
wbJcb the winners can hide 
their light . For the company 
doina the leaat to promote it.a 

c:i..=.. °;..=~;. 
&.en -.aaed a bite challenge on 
the pou.nda that It cou.)dn't do 
a..topromo\eacomputerthan .. 

E--,t,octy 'a doing tt - giving awatda tha t la. C>acata, 
Qr9mmya, Emmya. Nobody un be•t ahowblz for people 
lelllng othe r peop ._ how wonde rful they were. 

At PCN we thought the computer lndu1try h.cl done I 

number of wonderful thlngt; IO we've lnttttu ted en awarda 
edwne of our own. But computing being what h la, we'W 
apumedexeel~•ndtumedtothehearto fthecomputJng 
--the blu-.S , thelll luckwndtheoccu lonaly.­
mcompetehce . 

AtPCNwe'reblgenoughtoownu p toour mlt tlkH . Soltl1 
In thllt tplrtt thlt we 1nnounc. the flrtt 1nnu11 Pereon9I 
Computing - Chrlatrnaa Turt<oya preMn,.tlon. 

TIMI judging!-~·•• glittering ceremony In the back 
room of a pub wha<e the Judges cut their gaze fw and wide 
tn March of deNrvlng wtnnere.. UcUe1 end gent~ , The 
Turkeya ... 

- Sdo=•- A­
For contnbut1on1 to port.able 
computing. A c.l01t;ly cont.Ht.ed 
catteory which reeu.lt.ed in 
11veral juclc• receivmc pby-

=::r .=;~'?; 
1U tnt.ry which weiabed mat a 
dwoca'"'" 3911,o 

TOffOYC..,..Tr"""1 

~~eh~.!:=~ 
~1:7~~ .tn)~ 

Lyru: andJup1tttCan:t.' Dra-

f:i~ ~~:J:::irn~ bu!~: 
prld.ice and peaked too early . 

Ford-TA ..... 
nu. valuable trophy for tedu­
nkal 1nnovauon it lhand :.~~:ekdT:sx'Uttn who 

Bloope<Prite!Gf flctlon 
A difficult ded.aton aance the 
Jude- were overwhelmed w1t.b 
ent.n... However, moet tl.ll"Md 
out Lo be ract. and the decwon 
Rn.ally went to famoua IOl\ware 
hou.. Joe the Lion for it.I 
Spectrum emulator for the QL 
Announced at the Q L'a launch, 
the emulator hu yet I.O appear 

c:11-iTNMIAwonl 
TbW .. the prem~rawardolthe 
Chriltm.u Turkeyt , preeented 
to the company setting mo.t 

X!!.~e ::..or t =~ :Uj! 
here N hot favount.e Ent.er· 
pnae wu dwquahfted after a 
M.ewaJ'd, ' 1nqu1ry followtn, 

L-- - --- --,' _:1~:!8::t/~~Ze'::"E~:;: 
;:edm:te:~:'ttotc:J:ges ii:.~anc1°':t!~~!u~~f=~~ priM computer . Ahhouah the 

The way Aromaoft let lhe ;~ w:1:t~~,:1~~ 
Most ,,..._, Newco.e,- Spectrum ric:hU to El,t.e ahp prile may uisc. on aome other 

'!::..=:.::.::: .. =~ ~~:..!~~ r..~c1!."':·~ ~ ... :: 
:::'r.=h~!;:",.:;:r,~~I eatesory 2 ~~ ~ ~~~:.er. 
recosnitioa . ~ entry by 'nMI nut group n the heart o( at.retchof wai.erwi~aholeinit, 

Enterpria,e wudiequalifled oa theCbrdtm.uTurkey Awuda. willbe~tedatact.remony 

the sround,a that wtule 1t bat In an mdust,y renowned for tim«f, to co1nade with ihe 

~~~=:;; ~ted~u~t~~ ~~: .':~~!.~' 
until 1t 1ella a mac hine . movin.( competition wu 6er-

The GotdN Boot ce1t for the following awania. Thla ,=r.~ an:h 

:C=.:~.~~(:!J~ Awatded~':o!~ o~ :~~~~j: 
AcomandStnc:lair , (ouchtinto IUHr'.dttmedtobe'tbel.alpll Spectrum Plus laiunch. The 

utn time when Acom took a ever mulu-funcuon wna,.. prizeiaanoee,obbyatoppluuc 
decwvt lead. S1nclai1r pl*ibly watch . 8W'pOD.. ~ 
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BATTLECARS : " Go out and buy it today! " 
Personal Com puter News 

0 -DAV: " ... an excellent wargame with graphics to match- at last!" 
Crash Micro 

TOWER OF DESPAIR : " Fantasy fans will love this game" 
Crash Micro 

Spectrum versions £7.95 C64 £8 .95 From all good shops or direct from : 
Games Workshop, Mail Order Department , 27-29 Sunbeam Road, London NW10 6JP 

LEAVE REALITY BEHIND YOU WITH ... 

MP ADVENTURE GAMES 
A ne w r•no• of REA L· TIME ADYEHT U FIIES •• beHe-we the mo.t edv• nc ed 
a,ailabW IOf the BBC I El.c.tron : int e11;g.n1 cMrK I.,• that wlll move around 
kldependenlly , multi~ commend atatemt, rHa, adHnced IHI compt'nelon 
methods al~w ev en fflOfe deteW . 

... HEW"' " SA.DIM C ASTLE It IS n,d that lhOU wno enter the haunled .. ,. ,. of 
Sad1m Castle do not re1urn1 L<>n9 ,go tragedy struck here and s11"1Ce tnen m1ny 
people have died ,n myttetKK.ts cucums tances Can yoo uncover the secret end 
break a temble curse ' 1 

... N,w ·· · VALLEY OF THE KINGS Far away across the dese<t hi tne lost 
pyramids oi K.1c.ilud. rumoured 10 contain labulou, trHture •ncl • legendry 
golden mask The pyr•m ,ds m•y now h8ve t>Mn dit<:overed •Uhc)Ugh str•no• 
h•ppen,nos hoe caused 1he a,c~eeo10g1st1 to abandon their camp Your task 11 10 
find the golden mask 

FurtMr 1i11H coming •hoftlr : CRO WN O F MARDAN , THE FALLEN EAGLE . 

Our original end popu11, , .. 1 adven1ures ere elso eva1teble FIRIENWOO D , 
WOODLAND TERROR , BLUE DRAGON , S URVIVOR . Please send tor lull deta11s 

f, .• , ....... _. Pncn ! l!IO\C nll {lG!tO 10.MI ...... VAT i '"'"" ..ttiUI Sw t ..wll NCMit ...... 

....... o..ltl.-"'""*-
MP SOFTWARE LTD . 

165 Spital Road , Brombor ough, Meroeyaide L62 2AE . 
Tel : 051·334 3472 
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lt'abee n quite a day, let me tell 

:~.r:~f :uu: ~ 1
:: 

uvingAmericawhich hadbeen 

~~~~~:.~ rri!l1~ 
~~~\~~1:~~h~ fn~;;.':~~~, 
terrori&t , who wu t.hrutening 
to wipe out New York if he 
didn 't get bia billion dollar 
ranaom. 

A• thi • uCffded my limit at 
the Nat Wee:t Service till I left. 
him to it.,onlytofind that one of 
Britain'• early warning attack 
satellite. had gone miuing. Of 
coune I had to atep into the 
bre•ch and deal with that 
before l felt I'd earned my lunch 
time pie and pinL 

w!1':0~~·~rb!:1f!";~ti: 
the might of the evil corrupt 
Empire on behalf of the Feder •· 
tio n, though lhj1 waaasno th ing 
compared to doing bfitlle with 
the might ofmy nanny in order 
to break out of the playpen and 
find • new arm for tau.ered old 
i.ddy . 

Finally, I entered a magical 
world off airieaa nd grott.oN in 
the traditiona l hunt for t.rea­
lutt, witho ut wh ich no adven· 
ture.r'1 day i1 complete . 

The blame for my day of 

:1nd::~~~~D!i~,t: 
ware, which hu juat releued 
the first aix in it.I te.riet ca lled 
'Gamet Without Fronti en', all 
written with The Quill for th e 
.SKSpectrumandalltellingat 
the incredible price or £1.75 
(inclu ding po1tage, from 8th 
Day Sof\ware, 18 Flu:hill , 
Moreton , Wirm l, MerMyai de 
L467UH ). 

Cheap but good 
~ with the recent batch or 
cutrrate arcade 10ft.ware, chea p 
pric:8 don't neceM&rily mean 
mrerio rq ua lity . It wu hearten· 
ing to lood theee dventuree up 
and d1.1COver that the lfeneral 
standard wu very high indeed, 
catering for a range or pre.re,. 
encea and ability Jevela. 

Don't expect gloeay packag­
ing for that price, though the 
ea.Mette coven look amart with 
their u.nirorm black back· 
ground and ailver letterin1 . 
Anot.herat.andard reature LI the 
incl uaion on the B·aide of each 
cueette or the atory lin e for the 
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SIX FROM 
EIGHTH 

adventure you've bought, and 
oflheothenin theteriet.., with a 
rew pqes on the playing or 
adventure game. in general. 
Each adventure iA gnided u 
begi nner' a. moderate or adv· 
&need, and hint theeta or indi · 
vidual clueaareav11 i111ble from 
Sth Doy. 

Thia tborolllh and trorea-:::s. !f::8,! ir~ua~ve~ 
t.UrN them9elves were dismal 
effort.a. but they're rar from 
beinglhllL Even the beginner' & 
prne provedpreuytoughgoing 
inplacea. 

Floe and the kids 
Thi.a ii I« Station z,.ro, whoee 
loading tcnee n for aome reaaon 
ahowa a pterodactyl flying over 
llnittbe.rg . l could undent.anda 

~~:f i~~~ h:Yk::: , eb:~: 
pterodacty l? Thia ia th e one 
with ma d Stirling a nd the 
billion dollar ranaom, and you 
have to croM the Arctic ice-ea p 
to get to him . 

You begin outa:ide a amall 
anow-covered tent on the wnt. · 
emedgeoranimmenaeice-li eld 
with a pack or wolvea howling 
acrou the frote.n plai na. 
Though there area rew items in 
the tent. , the means to derend 
younel r againat the wolve. 
(and their riewly acquired slrik · 
er ) ii cartJu lly hidden away 
aornewhere for you to find . 

Litt.le gra phict touc.he. are 
poeaible when wiing Tit~ Quill, 
such a, when you IUlAMIN!t C.UN 

which1how1you the number or 
bullet.a remaining , while P'IRC 
OUN produ CHacouple of bullet · 
holt1 either 1ide oft.he 1MnCn, 

Canyoueecapethe polar bear 
llnd the Yeti, what happe na ir 
you ttmove your clothing 
(known u loeing you r Kagool) 
and how do you make t he ai r 
turn blue?The atory line ort hi • 
one ... run or hea lthy noruienae 
but the atandard or the tex t ia 
very high , u with moat orthi• 
tteries, 

From Yeti to Nanny and the 
moderately difficult Cuddln, 
deacribed u an adventure for 
big kids . Pack th e nappies , 

=::ifu~'ti'~t;y.8;:.!~r~~ 
teddy, who you thoughtleu )y 
lef\upat.ree . 

A,. you move round t hl. Jn &a,d of Ang~U. an espion· 
nunery you find coloured age.thrille r . Youveryaoonfind 
building blocka, each with a youne lfatanairportw hertthe 
different let ter on it - and no, gir l on t he deek ukt you for 
they don' t 1pell out a rude word. your deatination . Only by look· 
But woe betide the player who ing 11t the Hint Sheet can you 

:i~~~ r!:1 ;::~~~ ~1::~r~;:~~ ro::~~~d~~:: 

Nuclear 'n naughty 
From the nurtery to nuclea r 
war with Four M inutn toMKI · 
ni81tt, which opena in dramatic 
atyle. 'You are on the forecourt 
of a ,mall gaa atation bet ide 
1evera l neglected guo line 
pumpe . There la a email road 
running to the east while the 

~:C,~n!~"!t~ m~:\u!.0
~ 

car ii careering down the road 
t.owarde the • tation .' Ne«tleee 
to aay you don't have many 
tu~ be.rore The car hit.a t he ::~~ :~~~o~ :~v:!,~x~ii 
offlamear You too, of course. 

Unfortunately a alight lack or 
care over the inp uta: mean.a tha t 
it'• virtually impoMibl e to ge t 
throug h the firat few movea 

::roJl~i !:~ ,:~uf:~ aC:~ 
you have to re,pond to the 
drive.r'a pleu for help by aome-

hoYo~!~f ~~m~ame ia Dave, 
butoCTOAVl';,CA.llltYOAVlll:,HeLP 
DAv1:and too n all rail to work . 
Eventually my patience ran out 
and I cheated to di.1COver I 
ahould hav e typed RECRUIT 

DAv&. Hmmmm ... bit na ugh· 
ty , that. 

Alao naug hty ia a routine in 

Space 'n F aeris 
Naturally there had to be a 
8Ci·fi story in t.hia bat.eh. Quann 
Tulla ia vague ly in the Snow­
ball tradition or apace ahipe, 
robot.a, &ecurity doors, &ecret 
manuala and ao on . 'The fate of 
the Univene ii in you r hands !" 
My reaction to that wu blunt 
and brier. and I wu promptly 

}:!~~~=~.;~n:~:~.: 
to d ea n out you r mouth !' 

Finally FMn , an adva nced 
difficu lty game whoee plot 
t wiata: an d t uma '° much that 
it'a hardtodeacribe. You're in a 
ranwy world, looking for trea · 
1ure, with the guardians or the 
Underwo rl d and Overwor ld out 
to preve.nt you from doing that. 
There are 30 main t.rtuurea 
a nd an add itfonal three Sacred 
Treu uru . 

Sth Day reckona thia one will 
=::J: .u buay ror the next a~ 

" 



The BBC Micro is oIJlxl6'lopg. 1 

But it stretches indefinitely. 
<"\,er one 

"'"' . ., 
~--·~··-- - - - - - - - - - -- -- '.\,~$ 

" elp ed make it IW 
§.' 
~ 

f 
/;;' 
~ 

~I::~ 

h stretches into schools where BBC Basic and the Econet net-"0
' 



The BBC Microcomputer System.The worlds best 
And still growing. 

The BBC \li crocomput er Syslem j3 dc~igned. produ l"ed and distributed b) \ corn Computers Ltd. 



The Pan/Personal Computer 
News Computer Library is 
available through all good 

bookshops including major 
branches of 

WHSMITH 



WITCHABILITY FROM 
SHINWA 
w.en th e CPA-80 (Compute Mate 

00) a rri ved in PCNa office the 
stan dard comment was: 'Ah, 

anothe r Shinwa Ep&0n lookalike.' Prom 
its original CP.SO, Shinwa CTI hu 
developed anothe r pouible winner, 
especially wi th a £228.85 price-tag. It 
does, however, face sti ffer compe tit ion 
tha n it.I predeceaor . 

The prin ter ribbon ia encased in a 
large cassette that s lips into place 
relat ively easily. The one provided with 
the machine was a carbon ri bbon wh ich 
st ill hasn't run out ,despite innumerab le 
test-runs. 

A nap on top of the machi ne, with the 
CPA-80 logo on it, conceals a collection 
of 12 dip switches . With the first seven 

Likeothe r printers, the default iton-line 
rather than off-line. 

In operation the printer i1 relatively 
qu iet and doesn't produce excesive 
vibrations despite its speed of 100 cps. 
The print quality is good, especially in 
emphasised mode. 

All the dip switch cont rolled funct ions 
can a1ao be &0ftware aelected, mak ing it 

.' · ,n &~ ( ) J(+ , - • /OJ 23 4~ 6/ l:JS' : i t ~ J?QIA l:JCIJ£ !-.6H lJKLl1 NO/JQRS1lJVl,,JXYZf \J"' _ ' .i bc d •f g h I i k ,,. no 
oq rs t uvwxyz<: )~ 11111• +-'--,-i ~-·-1 In u,... u= ~ .AY•••+• o~U1' --
- -l I I 11 ,- """ " .. _.__ <»:.He 
.' - - n & ~ ( ),i (+, - • /() J ~::!4 ~ 6/1:19 :; < ~ J'.;f!Al:JCIJlJ-f::iH)./Klt'INOPQHS7llV WXY Zf \}.,.. _ ' •b c d ~ f g hf i k l a n o 

oqr s t uvwxy z (/)~ 1111 11 +-'--,-i ~- - 1 In u ,-.. u =~ ••••••• o~ IIN+-~•II0-
- -1 11 I 1,- ,- • .. ..._ "'9>.( m:.H m 

! • #$ "!.&'<n o , - • I0 / 2:c/~5 61119 :; (= nf!A BCDl F6HIJXLl'INOPQIISTIIV WXYZ{ ,r _ ' ab c '11>f 9 h i ik l •no 
oq r s t uv wxy z U )~ 11 Ul• +-'--,-i ~- --1 In u ,-.. U:~ .AT••••• o~ ~IIN ,i--~illHIQ-
--l I I I 1,- 1- • .. _._ ~ .., :.H e 

Setting up 
The printe r it.&elfis a beige and brown 
plast ic bo:1: about Sin high with an 
almost square footprint. It isn't sma ll, 
bu t it is light . A semi-trarupa rent 
'smoked' plastic cover conceal• t he 
printing area. The paper feeds in the 
back from the wire paper guide and out 
through a alit in the top. 

The review model had a para llel 
interface which accepted an Epaon 
connector. A aerial interf"ace model is 
a lao available for an additiona l £23. 
Detailed 1pecifications and circuit dia­
grams for both interf"aces are contained 
in t he manual. 

""• .. ~ ..... 1- .. 
,.

1
,,.~.':..!..:-~ • - n \ - ...-9•<1 mo<1• 

Dou.Ill • U~II< • 111"• • a UH . ,...U .. tK\ ,.-.... .. 1 ........ i.,,, .. --1-.. 
1•1• •• l .. '1111•' .. IOI - tl•1"1i IJ (-MUn - IKO 

a,0<1\l u a1• ,o, c a • .,.., ,. , - • • 

"'• .,..1,.t• r ,. ,. au o • • - • • • • •~••• • 
..... • -•a•a•••• ... •l•••••l )I. --·--·--The usual on-line, form feed and line 

feed buttons a.re provided in the stan­
dard Epaon-at yle location- to the right 
of t he prin tjnc area. 

The CPA-80 takes single sheet or 
fan-fold paper . The tracto r feed is 
unusual in that it feeds paper to the 
platen from behind rathe r than puUing 
it out from above. Aft.er the initia l 
surp rise, th is proved easy to use and 
reliable. It alao hu the advantage that 
you cantearoffa1heetw ithout havi ngto 
run the perfora t ion t hrough the tractor 
feed fin t , 90 you save on paper. 
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switcheaitiapos.sibletoeelectnonnalo r 
emphasised printing mode, form lengt h , 
l/8i n or l/6 in line spacing, 80 or 142 
characte r line length (the lat ter is for 
condensed mode), and a normal or 
slashed zero. The option to hardware 
eelectem phas ised print i1 a particu larly 
appeali ng feature. 

Switches 8 to 12 determine the 
character eet , which can be selected for a 
varie t y of languages. These can be 
combined with a ran ge of graphics 
characters, the J apa nese Kanasymbola, 
the Gree k alphabet or italic letten. 

Documentation 
Th is is the CPA-80'• weakes t point 
though it could ea1ily have been ita 
strongest. The manual contai na every­
thinc the UBer could poa.ibly wi1h to 
know about every aspect of the printer, 
but it 1ufferaeeve re ly from t he common 
J apa neaeproblemo fi nadequatel{raspof 
the Englis h language. 

However,thefu n stopawhenyou tryto 
wrestleaomesen.sibleinfonnationouto( 

~~ri:~1t~ \f !~;r:;~;~rh~~: 
been able to load the paper, Jet alone 
pri nt out an art icle. 

Al moat every applicat ion deecribed ia 
accompan ied by enmple programs in 
Basic. They must be adapted to the 
machine, but this usua lly ian't too 
difficult . Where language fails, th ese 
programs make up the deficit - an 
example ot hers should follow. 

In use 
Turning on the CPA-80 I noticed that 
the on-line light came on immediately. 

pouible to use several of the options in 
onedocume nL lnadditio n a vastarrayof 
different functions are available via 
contro l codes including; line spacing in 
incrementa of 11216in; text format 
such a.a vertical and horizontal t.abula· 
tion; enlarged, condensed, double­
strike, Elite, Pica, under lined and pro­
port ional print ing modet; supel"flCripts 
and subecripta; and much more . 

Both 8-bi t and 9-bi t dot image mode& 
Clln al80 be .elected, 90 graphics created 
on acreen can with the right soft.ware be 
dumped to the printe r. The S-bit dot 
image mode can easily be ,witched from 
1ingle density to double denaity . Unfor­
tunately the 1ample prograJlll in t h is 
aection of the man ual were ,lightly 
ambiguou.1 an d I couldn't get all of the m 
to work. 

Verdict 
The range of feat ures on the CPA.SO 
would be impressive on a more es:pen-
1ive printer. At £229,it is good value. 

A proapective buyer should, however, 
store up a jJOOO deal of patie nce before­
hand for debugging the manual. ~ 
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You remember the old raa 
about the Japaneee be1n1 no 
JOOd at wntH \I toft.ware1 Wei~ 
1fthe lint.bet.eh oCMSX pm,m 
t.o arnv e 1n thit cou.nt,y II 
anyth.in,t.opb y, t.beJape.neae 
ango1n,&o have the lutlauch 
Atju.tt under £19pucart.rid,e , 

:fnfu~~:::.~~:!:t':r~: 
~ e~::r, ~iatn~': 
wiLha winner 

The Len rarnes I MW wer9 .11 
produced by Konam1, and each 
eport.ed a hand y Japar.-e-only 
1l\lt.nld.lonabert 'n.ename1ol 
the pmea are 1n Ench.ah, u 1.1 
any on-ecreen wntu,c , and you 
abo set the odd t.antah 11na bit 
o( E nJ l11h on the packaging, on 

~~·a:.~r ~~:!~= 
(more Japa.n.e ) Coouc Bak· 
er,' . Fortunately you c:an work 
outmostofthecont.rol1by a bit 
oftna l and t.l't"Or 

There art1 ,everal not.able 
ptecel ID the collect.ton. my 
penonal favounte bt.1n.r 
A.n.tardtrAd.wn.tun l t '1 not an 

~;::~u't! 9:e ~:;!:' f.: 
noted that very (ew of PCN, 
rude:111 a,. pengu1111 !their 
.tubby lillle w,n.p can 't tum 

~oft.hepme1.1t.o 

~~~w~th1~U~mif 

PCN Dtx:EMBEA 221'84 

eye view or the city cent.re. Aa 
)'OU tnLI.N the .,...,. )'OW' 
det.edon .. u alttt you t.o the 
pret,tnN ol your enemy 

YOU need to plot tha ahorte.t. 
rout.e t.o the ecene, preferably 
p,N1in1 a few roaminrlpectrel 
on the way . The view 9Wltchea 
to a c...._up ol your ~ 
mobile lt you've boupt a 
VK\IWD c:Je..ner you can suck 
up the 9lunned NMltnerl on the 

w~n you arnve at your 
cte.tiDaUOft., the VMW chanc­
ap.in , th11b11M"toa301CrN11ol ::=~~~ entnare it in your 1holt trap. In 
doin, '° you earn • bounty . 

You pt a ,c:reen dwplay ahow -

~i:~~:-:r~1~~~\i: 
floe. Al you Pat.e you 're con· 
fronted by a le.n et or penguin -~ -
•- • - • I - · 

lai 

< ~ :;: . 
pent, - crev ..,.., bl1clr. ice, 
polar bean., etc , which you can 
Hate round ,JWDP OVffOr bub· 
fu.lly bump into 

,.:::!7:'"U:-.:~t,~-= 
pme , but 1t'1 worth (alh n, 
down \he odd crev.,.. IO you 
can obHrve the animation of 

~ rraniu~ ~~~t7! 
dafl"1CUhy level olth11one , but I 
fou.nd 1l IO (unny to watch I 
didn 't really care . 

But enou, h oith.ta Cnvoh ty ­
come with me lhrwah the pain barner, to an Olympic d'fort of 
Wap,man proport.,ona (or Vtce 
W:rN ). The pain bame r an 
que.tton 1.1 wha t ba~n, when 
you ,:nd around £70 (or Troc4 

~ 11:;.1 ;:J:::"Ltt"::. 
button JO)'Staelr. thutp.m.my 
Lb.at eo- with Wm 

TheN are D«o tlilon wnt 
larp, and a,ain lh•anima t 1on 

Mill the 1hMt and you11 be 
alimed ... a (ate wone than 
dHth 

'naea.imollhepme1.1 t.oeam 
more than your at.art.en, allow· 
ance o( $10,000, but thert1'1 
more to it Lb.an that. The rt.o.t. 
that evade JOU conrrep.te at a 
portKular bu,l<hoe WMn 
-,I, ,I them pt the .. they 
tonn . . lhe marahmallow 
man, a tort of KlnJ Kong of 
confectionery . He ltompt on 
lupbuil<li..,.andtheclama,e 
be ao. is deducted f:rom )'OW' 
bonkbalanco 

1r • .._.... , ,... ""' ....., 
IOfflfl ,tw,.t.ba.1t in llme, tha 
1pooU ignore lh• call of the 
manh.mallow and you earn a 

II suP!ffl . The Idea .. t.o acore a 
qu.ahfyinc: Um, lft a number (a =p~u:=-~· ~ :.u:e~ becauae I ran into a little b1tof 
bother m the JYmnullC event. 

Th.11 conawu .t I lhort nm 
up,amatlhe.na hone {l)'mnu­
uc. hay...tuff"ed rathe r lhan 
hay~aun1 van ety ). The t wo 

~~ ~:~r) th::'itu! 
marked on one button a.nd 
Jwnp on lhe other, but no 
matter how I ran a.nd Jumped 
the little figure alway1 lt.opped 
atlhemat. ,cratc hinah11 head , 
a.nd the word 'foul' a ppeand on 
the ICl"'effl . Nol lime I play 111 
look t.o IH if eomeooe ID lhe 
crowd'• throwlnc beer cana. 

TheotherevfflUIW'eRa httl• 
-..er Spnnt.inc U8m the.am, 
tedtn1que1uDttotM on, where 

;:~tt~lbu~~Y;.t~to= 
t.b.u11alot......, , uyouj\lll 
have to rattle the nm button . I 
wu plr'UCUlarly talr.en with the 
h1Jh dlVll'IC, WheN you bounca 
up and down on the board then 
twirl you.rw ay lnt.oth e water . A 

h.andao~ bonua for avert.en, 
theca.......,i,o 

Tbellme~tlnthe r.=,. the aty'a PK= 
f~:i':>::Fricrer.:_ the ~ 
level by 300 po1nta. 

A.. tha levt l naea. lhe rate of 
lncr-..e ""' too. and ....... =:i~~=~= Lhe roame.ra, trap lheal1mmen 
and avert mar1hma llow et.,. 
t.ruction all at once. 

You allO hav. &o keep an eye 
on your equipment. Of'ea you11 
have to return to GHQ i.o 

~!'!:ai!'f~!:fn the game i1 
Lb.at the ftN.I conlrontatlon, 
inst.Nd ol bt1n, a fiUUlf cli· 
mu, Ila ftop 

However, the abttr fu..n ol 
aet.tin& there more than make1 
upforthi.t. 

There', no doubt that Glw»I· 
~ (tha film) will be one ol 
the anema IIDUbea of th1t 
Chna<mu. I don\ doubt !hot 
Glt.t»t1Hutvs(lhepme ) w1ll be 
an equa l hit in the aoftwlll'e 
1toiw. ll'• worth buylnc ror lhe 
IOWldtnck alone - ll wlll 
makeownenol~otber 
than lhe 64 weep WlLh enory 

o~U:UJ"';.:1.1!.t.. 
""8 £9.99 
NiMer Acuvi,ton0628-7~ 

bad dive hu you.r athlet.a IIUt • 
t.anc r,1bbm1 hll heed Ccon· 
C\Llllion?) wh1leafttta,ood one 

he&~":et;;.~tfd ~n~~c. 
fed t!I rot th11 lot an myat.oclun, 
Lbi.ChnAmu - note'° MMTO 
-pl,enlL pi.a.. ........ , .. 

my:x=~h1:1"0unk A tliktit 
Land came ou l or the Mme 
mould. bul 1l doeln"L l\'a 
actu.a.ll7aneal1mplementalion 
ol the one wMr'e you control a 
iamallboyJu.mp1n,overba.rrel,., 
hoppin, over crocodilet an d 
1wingi.n, on creepe.rt through a 

~:cc:taarnoreo~n· 
al , but UNI aam1lar techniquea 

~~~:::z~~i:: 
(act mi1lead1ng - th.lt'1 
octually what 1t'1 called, and I.I 
worth a look. while M~ 
At:OMmy II an enterta.in1n, 
lta.b at educatJonal procram · 
m,oe 

Finally, we come to the rol · 
den lu.rk.e11 T11M Pilol LI a = ,.-=~!:~~-= 
=:!t:18?~~~ · 
~"'!t!t:U": 1

~na':° t~~Z:~ 
buacal ly- butth.etwoap&rt. 
Konamt loob hke a (OIDpuy 
worth watch.an, -­,... £1898 NllllllarM icro 
Pe ri phe ral, 0266-473232 .. 
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IF YOU WANT THE BEST THIS CHRISTMAS _. 

THEN LET us SUPPLY YOU WITH A SPECTRUM 48K fi;:,£177 ~50 
FITTEOWITHA SAGA 1 EMPEROR KEYBOARD ~ ~J 

- -:J FULL WARRANTY 

FREE '6' PACK SOFT1NARE INCL 

SUPERB PROFESSIONAL QUALITY AT YOUR FINGERTIPS 

e OUST COVER £4.95 
e CARRY CASE £26.95 

L...!~~~~~~~~~~--~· EXTENDED CABLE £9.50 

PLEASE SEND ME 

D Si,odrum-Wllh SAG 1 ~keyt,owfitted 

a Oustcover 

D Exlende<­

lendosec:heqlJo.PO . lor 

D Car,ycose 

O Soundbooster . 

ZEAL MARKETING LIMITED 
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JUSTPlUGINALL 
CONNECTIONS 
EXTERNAL 
fUJ.VOLUME 
CONTROi. 
LOAOISAVE 
SWITCH 

ALL PRICES INCLUDE VAT/CARRIAGE . 



FRENZY 
~::';;~::::~~ oo':1~er! 
{:~i:e fo~~~~tu':n·~~ 
::1~i1i~h~f/h!!';:"~~e;:!: 
than Frenz, might tuggest. 

Lepto na an deadly 1ub­
atomic particles th at have 
eecaped Crom a high &erurity 
rNe•rch lab. There the y are , 
bouncing a round in the middle 
ofyour KTttn ... or atleut.,one 
orthemis. 

The game ii a kind of crou 
between Snake and Br«dtout, 
where the littl e line that it a 
Lepton hi ta the wall, of the 
acreien and bouncu back at the 
appropria te angle . 

You control a robot craft that 
can glide around t.heaideto fthe 
acreen and then, when you 

IB·h~ Mt•l ll•l ;JI:$ I 
GUZZLER 

Ta\ecare, the frobbliet1attout 
to get you. Yet, frobbli ea, and if 
you want to know what they are 
you11 hav e to play the game . 

You are theGuukrwh o hu 
to move round a ma..ie, collect.­
ing ke~ which will gain you 
entrance tocell a which are full 
of food. Once you've eat.en the 
food you need the auittance of 
Denato r Denis to help you ,Jim 
down ot.herwi1e you won't get 
through the narrow er a reu p( 
the maze. 

You can only meet Denis on 
the border , but do take care u 
he'ea l ittl e two-faoedand if you 
ahouldbumpintohimwhtleyou 

AMSTRAD 
ER' BERT 

I was ju.at beginning to think 
that good graphic. in Anu,trad 
gam et weren't poeeible, when 
a long came Er'Bert . I don't 
know why no-one hu yet pro­
duced more than rather chunky 
graphics, but it'• obviou,;ly 

r,!i;:~~~ ,:Ctq~=: 
like. 

A.a: you can ~eu from the 

:!~:~f::=~C.:n1
h~;::.rt~i~':r 

cutie.. and hop him about the 
cube lopl to change their col· 
OW'I and, of cour&e, avoi d the 

SPECTRUM 
CURSE Of THE Fl YING 

PYGMIES 
Let 'sma keonethin.gquit.edear 
atraifht away. PCN doet not 
diKnminat.e in any way 
qa ill$1. pygmies . Good luck to 
'em, we say , Fair ahakes for 
pygmiea i1 our watchword . 

PCN DEC£MBER22J9&f 

preu the fire button, travel.a 
around inaide the ecreen. It 
leave, a trace behind it, and 1f 
the Lepton hit.f thi, trace you 
loee one of your three Ii vee. 

1wi tween e two y 
preNing t.hefirebuttonor1pace 
bar when ltationary . 

Thegam e becomeamorecom ­
plicated u you progrffa up 
through the different leve l• 

If you reach a nother edge, or 
simply move round to meet up 
with your own trail, the en­
cla&edarea it painted in. Bythl.t 
meana you can gradually edge 
in on t.M bouncing Lepton and 
hope to trap it in one part of the 
ocn,e n , 

You lr.ill a Lepton bycl--ing it 

:~ ~;:'!t:t.!rt!!:t~:1!!!e"f. .. _______ • 
Once you start fillingth etttff n 
in, however , it graduaUy be­
COmH more and more diffieulL 
topredictwhichw a ytheLepto n 
ia going to bounce, and the 
likelihood of a collision in· 
en, ..... 

There is a joystick option at 
well as keyboard conLrOI. Your 
craflhu t wotpe,ed,atwhich it 
can move, 1Jow or fut, and you 

aretlim he killt you . 
Unfortunately, a, with all 

t.Mte gamea, your life isn't 
meant to beeuy. Thefrobb liet1 
hav e an obviou.a dithke for 

··- ... 
T • •" :: • • 't 

• T •••• T 

: : T : : .. .. .... ' 

gu.u.leraandwilldoall they can 

to lr';:::I:',~!!:::1;:~ way 
throug h four food cella a 'letter 
on lep'called Bonua Barry will 

:r.t; •j,Y~r;:::e~: 
bouncing bal l1, Coily the snake 
and, in thit ver11ion, Borill the 
ape. There are two rotating 
disk.a which you can u.e for 
transport from leve l to level, 
but take care not. to leapofTi nto 
the void. 

Erbert i1 a large, purple , 
t.rumpet.-noeed crea ture who 

~J:ir ~r:!i~=~~nz: 
,et uaed to lhe control, and thit 
1an't helped by the fact that you 
can't cho,oae youl' favourite 
key,. 

At the top left. of th e display 
there '• a message which thowt 
you the colour you're aiming for 
a nd extra pointa ca n be gained 
by nicking Borill'e banana. 

Flying pygmiea are another 

(you have to start on Level One 
each time) becaUMl higher 
level, in trod uce the problem of 
Chasers, which move around 
Lhe edge, and along the lrail, 
that you create .• , I imagine 
you can gueaa what happe.n, if 
you meet up wiLh one of Lhe 
Chuen . 

On later levelt Lhere are &IIO 
more Leptont, up to a maxi· 

c~~:: ~:~':to:~ reach him 

Aa an aid you are given five 
time bombs to blow up the 
frobbUea, and younelfifyou're 
not quick enough. The idea it to 

=1~~:~~H~;!}:i~t:: 
bomb will halt the punuing 

~t:a~ E~~:-c~: :: 
gained every three ecreena. 

You can earn extra live, 
throughout the game depend · 
ine on the numberofpointa you 
have gained . Th ere ia a facility 
to change the point, nffded 
before you gain a life and you 

!:" :: ti!1::t.!:.t:J·:: 
number o( gwzle.l"I you 11tart 
with . 

There are ten levelt., each of 
which can be played at fut or 
slow speed, and you can aelect 
your ttarti ng leve l. 

The colours are well<hoeen, 

f:e!f!~ :;::;ea:~~~ 
but.e problems . Let'1 hope I.he 
qua li ty of the graphic. will 
inspire other programmers to 

~~~~::.d'!>'!Jo~~= 
Men 0' War incrau low-budget 
,oft.ware product.ion, are 

be.f.:~ ~l;~r tattn1 to 
crou to reach the Diamond of 
Deat h; each it eeeded with 
letha l obstaclee, and if you hit 
anyt.hina sta tionary , that coe:ta 
you a life u well. The provision 

mum of five Chuen and five 
Leptona, though u far u I wu 
concerned this remained a 
theoretical maxim um. 

The game becomea quite 
abm rbing aft.er a while , buL I 
Lhink it would have been im· 
proved ifth eoption to play a tan 
even fut.e r pace were included . 
Thefuttpeedofyourownrobot 
ilstillquit.ealow . 

There are al110 too many very 
lengthy wait, bet ween gam es. 
Even though lhe graphics on 
theae inter ludes 8t'fl beautifully 
tmooth ly done , t.hey have you 
tapping your finger in impati · 
ence for the neJ1:t game. 

Not a bad game, but only 
fair ly frenzied . --

- 8110 
l'tlco£7.95 
,...._ Micro 
Power 0632-43-4006 

The maze ahe.n al\er every 
ecreen, making the game le&a 
monotonou.a than it would be 
otherwi1e. The numbe r o(frob­
bliet a lterw after every three 
8Cf'ttntandLheyalaotendtoget 
a litl le more energetic . 

The gr,iphics and mu,;ic are 
only average for Lhe Com.mod· 
ore, though you do get a abort 
rendering of 'Nobody doet It 
better' if you get on the KOre 
tab le. 

Tho&e of you who eqjoy Pac· 
man may find it difficult to put 
away . S.S.C.... 

f71=7;~ .... ~ 07356-7 1145 

make more of the Arnst.rad'• 
undoubtedl y good faciliti ee. 

There lAn't really very much 

!:~~: «~=. - a:tn1/:u~ °;,i~ 
Microbyte didn' t a dd a few 
Htru to take the game beyond 
ita basic format. Even ,o, 
Er'*Btrt it a competent version 
of the game which, old­
faahioned and crude by today'• 
standard,, at.ii I deeerv ea a place 
in your gamea collect.ion. 

..., __ 
f71 : ~Loo,.. ~J 0637U886 

of lives ii generou.a, which it 
morethanyoucan 11&yaboutthe 
provition of poi nta orinterest in 
Lhitgame . 

Enough Ai d. DnWc...t 

- 4110 
l'tlco£5.95 -
Elect.ricAbacus 
0372-376072 

•• 



***NEW*** 1/IOM * * * - ____ ... ------

----------lffl GET DOWN TO 8U$/NE$$ =·~=======E!!!!!TM 
ALL PROGRAMS ARE NOW SINCLAIR MICRODRIVE'" COMPATIBLE AND , 

PLUS 80 VERSIONS WORK WITH 15 DIFFERENT CENTRONICSIRS232 
INTERFACES AND PRINTERS 

• 

* VAT MANAGER * 
* '/JlUS so· VAT MANAGER * 

* !!~!f!~!.!~£~nelt!1~1!!~.: aoo r:,n~}! 
you will find our prices ve<y compe1111ve 

£8.95 

£19.95 

VAT MANAGER is available 1n standard form which works with ZX'" and Alphacom 32 column 

pnnters . and the Plus 90 vers,on works 1n con1unct1on with most Centron1cs/RS32 prmlers which are 

menu selected from software . VAT MANAGER 1s a welcome aid to the businessman faced with 

the completion of VAT 100 returns . Provides calculation and checking faci lities for any combination 

of Gross/Ne! values 1npu1. VAT can be analysed under defined cfass1hcat,ons. 

([J~ _--;-; --=- --=--=- :::. 
= : ~~- =--~-
- . ------- --:-· : === =-==-.... -: -·-· ==-=--·:.. ..:. -. - - - -

STOCK MANAGER - (Available 1n Plus 90 form only) - provides a controlled stock accounting 

environment for up to 600 ditterenl product lines . Full faciht1es exist for the production of Invoices , 

Price Lists, with the fac1hty to show Slock Status and Value . Stock AdJustment and Re-order 

requirements . 

E-~------GOB----.. _ ... - . = ----
.. _ ... --- - ... 

: ~: -=-;~ f::. : . - - ~ 1 ;~ ;~ ~~ 
: ==.=-.: ;: :.-- :. ... I .: :; 

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

Also available ADDRESS MANAGER and FINANCE MANAGER in standard 32 co l . 

vers ions £9.95 and 90 column PLUS 80 versions £19.95. 

**** UTILITIES £9.95 **** TM 

* MACHINE CODE TEST TOOL * 
* EDITOR ASSEMBLER * 
* MASTER TOOL KIT * 

1 4, .ctW11io1rm11m•a11,,•,1:z.,11:111 
(Existing users wanting latest versions will receive a £3.00 

rebate on retum ol old cassette) 

~-=:~:•t!~sf! /:,~~it f~'~p 5g~fheque o, telephone~ details to 0753 889055. 
OXFORD COMPUTER PUBLISHING LTD., 4 High Stree t Chalfont St. Peter , Bucks . SL9 908 . 

SOFTWAHE * * * * SIMPLY THE BEST 



Sound production may be one of the 
Commodore 64'a most powerful 
features, but realising the compu­

ter' • potential u an e lectronic music 
synthesiser is notoriously difficult. The 
Sound Interface Device (SID), precisely 
because of it.a sophistication, ia compli· 
cated to use . M u6ic Ma1teri 1 the latest of 
several program, which help you make 
the most of th e 64 1

1 sound. 

Features 
Th e program uset a ,ueen-baled 
keyboard, ao users are likel y to learn 
aometh ing about musi c a.s they work 
th rough it . Packages 11uch as Muticok 
tend to wie morecomplexdi splay1, ao the 
muiic learning in thete may be confined 
to more a be tract aspect.a of sound. 

Musica.1 informa tion it entered with 
just a few keystrokes, using a form of 
musical notatio n which can be eas ily 
learned and understood - even by the 
Ieut musical. This basic information is 
extended with parameters which control 
the frequency, volume, waveform and 
env eloping of t he notes. 

Mu, ic Meuler allows you to enter 
reasonably long pieces of mwiic- up to 
about 1500 notes - using all three 
voices. Natur•lly , you can save such 
seque nces to tape or disk for foture 
pl•ying or edit.ing. They can al&O be 
stored in a way that a llows inclusion in 
your own Ba.sic programs. The manual 
has a section on Buie interfacing, with 
an exa mple pro m. Data is saved in a 

SOUND 
SHOW 
eequential file , but only a reading list is 
give n for getting polypho nic sound. 

Specia l effects include synchro ni sa­
tion , ring modulation, gate control, 
filtering, and detuning. Voice three can 
be used to modulate notes by d isconnect­
ing it from the !IOund path wh ile still 
generating it.a waveform and envelope. 
Modulation ia achieved by copying the 
conte nt.a of voice three'• SID registers 
into the frequency, pu lse width and 
cut-off registen for voices one and two. 
Such techniquea give acce11 t:o a wide 
range of tona l qualitiea and you can 
spend houn experimenting. 

Presentation 
Th e tape-based package comea with a 
couple of sample tunes, but the disk 
version has over ten complex pieces of 

There 's a fai rly compreheruive, 31-
page booklet , which details all Mu, U! 
M<Uter•feat ureaandtheiruae . The four 
appendices include a aummary of com­
man ds and options, background 
rh ythms, a gl0888.ry and auggeat iona for 
setti ng up sound effect.a. However , the 
booklet doesn't really do just ice to the 
power o( the program . For instance 
there', no indei: and ,ome readen may 
think there '• too much detail , too 800n. 
There's noth ing on mu.sic theory ,and too 
1ittleonconvertingaheetmuaictoMu,U! 
Mo.,~rdata. 

In use 
The heart of the program is the keyboard 
display . Thia iJ a atanda rd piano layout 
and allowa you , for i natance , to select th e 
octave for each note . 

All you do to enter the notes is press 
the ke)'I which correspond to the notes 
shown. A mark. appears on the relevant 
piano key and the note is played and 
stored. Thedisplayisclearly laid out and 
easy to grasp, even in black and white . 

The useful help facility d irecta you to 
the features ava ilable . One such is the 
ability to load already -defined mwiical 
sequences for playing and/or editing. 

Each note can be produced through 
any of the 64'a voieea and t here are ten 
preaet aounds, 11uch as nute , electric 
piano, clarinet and drum. These may be 
altered to create different 90unds and 
th e new pre&et values saved to disk . 
There are options wh ich allow you to test 
out the em~cta or varying auch aspects as 
its attack, freque ncy, or decay . Voices 
two and three can be used to play 
background music for auto-rhy thm 
accompanimen t. 

There are 17 pret1et aounds for each of 
the two channell , including ~beat 
hi -hat and snare, Rock/Latin baudru m 
triplet arpeggioe and Samba snare. 
Tempoe may be altered and the 18th 
accompa n iment may be configured 
accordi ng to taste . 

Verdict 
An awful lot of thought and work has 
been put into M utic. M o.,ter. The im· 
preuiv e exam plea on disk give a good 
idea of it.a power and aeope. But what a 
pity th e documentation doesn' t match 
the same h igh standard. It plung es: 
beginnen in at the deep end and it.a 
generous detail can just make it hard to 
find information. 

" 
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Is the Information Revolution Passing You By? 
If you use an Apple , IBM, BBC or 
ACT micro then you could be 
missing out on the information 
revolution of th e decade . Today 
there are literally hundreds of 
databases worldwide , which can 
be accessed by a microcomputer 
fitted wi th a Nightinga le modem 
and using appropriate software. 
These data bases include Prestel, ~!!~·, 
Micronet , Homel ink, Telecom ., 
Gofd , va rious ' Bull eti n Boards' and 
massive Ameri can Databases such 
as ' DIALOG' and 'The Source '. 
Micros can also be used to send 
telex messages. 

A world of information is availa ble to yo u 
now when you install the Nighti nga le 
modem from Pace. There are hundreds 
of thousands of 'pages ' of dat a availabl e 
on Prestel , free comput er software on 
Micronet , homebanking facil ities 
available with Homelink , Company facts , 
Educational information , magazine and 
news articles available with Knowle dge 
Index and the ability to commu nicate 
w ith other micro users direct , or via 
'bulletin boards '. 
The Nightingale modem is only £136 .85 
inc . VAT . If you do not already have 
suitable communications software Pace 
can supply this complete with a manual 
and full installation inst ructions. 

n~uHT~nuPiLE -The Modem 
By far the most versatile modem available, at the price, for 
either home o r business use, Nightingale will enable your 
micr o compu ter to send and receive data utilising an 
ordinary P.O. Telephone Line. It offers Prestel/Viewdata 
baud rates O 2oons & 75112001 alongside 3001300 baud full 
duplex for communication 
b~twee n computers. 
The state·of-the-art modem 
chip technology employed in 
Nightingale requires min imum 
supp ort circuitry resulting in 
low power con$umption , low 
cost, high quality and e.i reme 
reliabi lity . It also features a 
simp le self test facili ty for 
easy installa tion. 
Nigh tingale compl ies with 
the vigorous specifications 
laid down by British 
Telecom and is fully BABT 
approved. 
"INFORMATI ON 
SHEETS AVAILABLE 
ON REQUEST" r---------I To Pac• Ltd., 92 New Cron StrMt. Cour..,-._.,,,. 
I :.:.-:o.:ds!v0518S ~.._ 
I O moa.m, .i C138.ISH'IC. VAT ll carM98 

I O ft'IOCMffi1& 10ftwatep,Kl,:for BBCmic,oe1C 1S9, inc..VAT 6 CM1iege 

I B mooemt 6 10ftwer•pec k for Applt ll,1 .. Ii £219 Inc. \IA T &cen.eoe 
modems 11, IOftwere pec:11 fofl BM PC· et C209 Inc. \IAT 6 c..,,. 

-, 
I 
I 
I 
I 
I 

I O modems & softw- p,Kl,:for ACT et 069 tnC. VAT & c.,,ieoe 

~~~f:r . I ..... .. .. .. ... .. .. .. .. 
IAADFORO. 8D518S Addrn, . . . . . . . . ... , . . ... LPACE Tet.lD2nl7it30I I Cheque endoNdC or pf,NM:deb1tmy Accfl1D--- - I 
Tel11 51564 I e..•.,...•0----,...._ ,.._, I 

I ~ ':'!'.;!t~".~";: ~ i~ ~~..,,====•,orotMf I 
"Bringing tomorrow a little closer" L"-- "M_....,....,.._,w,,...,_ . _ __ Ne..lllklwwpto11NY9..._,. ..J 
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CHRISTMAS PER/00 OFFER 

~ 8t:;;":'d.:!1::C':~:1:::: = 
~.!-:.·ac~~1'.:=~t1~~1

; :: 
turc: editor l&Membk r. Onl y U .'5 . 

Microholics Anonymo us ....., __ 
11Hllfl ....... Y­
~T11 t MW 

06'2·71730 
06'2·715mi 

a 
U ,_I . --

ATARI AMAZING OFFERS 

CP/M FOR 
MICROS??? 

--· QUANT SYSTEMS 
111 Thorpe Rood , 
London E790E 

..,.._ ..... .,. ... ~-.........0 

SPECTRUMALLINCL ............ £18.50 
UPGRADES(SPECTRUM) .••.• £32.00 

OTHER MAKES ALSO REPAIRED 
SEND SAE FOR LATEST PRtCE LISTS 

:or:a::-r=:~ (~ 

EPSON TX/806 

Dot m•trl• prlnt..-
Tr.-n ~~~:=grac,t'lcl 

ow price cnt . 
M. K. MUSIC & COMPU TE.AS ,,.-..,....t .UJOWTONIIUttMIO,­

, ... ~---...... 
FOR 

GEMINVNASCOM, SUPERBRAIN, 
IBM, APRICOT, SIRIUS 

AND EPSOM COMPUTERS 

* * INIIOOUCTOl'I Sl'lCW. Ofltl * * 
SW 10 MB VERSION £999 + VAT 

• OTHER CAPACrTIES.SIZES AVAIL· 
ABLE 

• FACILITIES FOR MOST COMPUTERS 
ON REQUEST 

TEL (0245) 57575 
Fo, funher details . Securioor delivery. beM::k 

up suppon .net HP lerms avail.able. 

29 S..C hH Road, °* m•tord , EHH 
CM12 AX 

VAT ..... _,7oeol7• 

Ull. 4:M-UOISElll$ 111STIIIIEP11111 ui·,,:.:-~-=-:==--==-· ::?~rw'-*'""'' 1WJM"-1101-..n :::!':....:::::..T.:~= 
... ........ CMl~S.- ......... ... -., s,0,0 ..... ..,..... 
S.CNI ....... Wllld,.,.._tl't1 • 150'CVAT £m 

~~==~~:~: ~-
A.TT. CUSAOM DEPT: Newtronk:a 

I T•ncr td Road 
Luton, Btda. LU2 7XA 

0Sll22H 74 
't ATN0 .... 11t+l 

DEALER ENOUIRIES WELCOME 

BLANK DISKS 

l~fl'il!~~~r:f f.l.?k) 
............... 't AT. , , ,a.l'flO 

~qi --toMGDIIDIII~ i:11.. 

~ J;..~-=-~~ g~: 
.... SUl'OIU.fflll 50..-...i.--.~sh ~_..__.Pl"C* 

..,.oo,,ow,, -· 
50 00l.&ll9 ...,___.. _,...,. s•.· .... ....,.'" • 
.-....-.-~ m• ,..,...,,~ ~: .......... 

lt .... ""' . ........ IGIII• 
Ttl:"""JIUM 
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MICIO COMPI/TEI llltlBmON BANISH LOADing PROBLEMS LI QUIDATI ON STOCK 
SATURDAY JAii 121h IN FULL WORK ING ORDER 

GREAT HALL, CIVIC CEHTAE. IIAOML.f:Y Weare now e TWO COMPLETE llochNl9t'A ... ell WIIIIIMf't"°"' ... -...... ,......,,... ........... ...,.. sellers of the APPLE PACKAGES ... ..... ... .... o.c.1111, •1 101sat 
EUN CA Affl.EIIE\!JtOf'l.US 

D-IIIIS JOIIIOflll # S111M Ta,etoader. Affl.EIIT'llo 'INDIS KDlll\'E 

llUII SIIGSlt; Can onfy be ()VML S'1UN'TS DAISY WHt:E1. 
rTT""'VOO .l'~~~~~=--of)talned lrom us ·-lt isno wl'lllllbllltx Affl.l! II t:V IH>f'L US 

tM followng computm.- Al'l'LE TWIN DISK DklVI'. 

:ci~1~:.1,~~1.i!;:~1..~1~~·"' 
01GtTAA,-~~m:11.1v 

LIFEBO A T ..... --Mc1111-dnwndata1-olllfcboa1 Pauffllandthcir ~~ !!!?!1. £14.99 l n~ l:,.atve - .. . u,e ... , (Do,.._) 

boMI Sdecboe byA MtOCl,COUflly , bc»l 1)-pc ,bolol 
........ 

dtta,h. . Alto Nmubl lOII o( ICl'VIK'C call OUI All We also sell the ELINCA Loud· 

.&~;.~:. mouth. A Spectrum sound amRli-
fierf or onty £12.99 l!?._~~s ve BASIC COMPILER 

JRM COMPUTING SERVICES CELIN A.So ft w •,.. *-...-.S--toi,r ... ,_._,....__ 
104 Ba...U 1net. Lek:iNW LH 3F A ...._....,.._111 .. &f'KTPIUM ==-==-~ •s:..-::.:a::.-:.= """ e...:.7.·::.:::ee ' 

BIANK CASSETTES AND DISKS "°"' 
_,,, 

.. c.- .... .,:J::. ---tloe:till ~11,_..a,-.-,...,. ............. 1 .. rt,_ ... . -c-11 ... a ., ..... m.• 
r!IIOOOXl( ................ ~ ... ~- - · a.-,,o.w•-• £ 17.95 c,1o,...,a-. ..... m• ::,::::.-::r::. = Disk ACK D• t• t1SU 5 :: :c.:::::m: 1.a«1TIUQ()2,...:. ~ ..... 

i .... llSdllll&flllfMICMllooam"•11rt1t• -:.."::.-.,.,. ·- t1 .•• • ...... .., __ ......... .::e.=::. .c.,., - ..... Celina Ltd ·--UK HOME COMPUTERS .. . ,'::~a:tm;.~ COMPUTER SOFTWARE : -~-.-.-__ ,... ___ 
IUSHIESS OD CAMH FOR MOST COMPUTEIIS. 
Cormlodof. M, Vic 20. BBC. Awl , 0r.gon, 

.._ .._ ....... ~ zxe, Amslr9d 
Spec:t.ioffilfo,, COmmOdOre M ,,.'=;:...~r:=::..":" .. New~k>fCBMM ,Spectrurn,BBC,Ar,iri, 

,_ __ tr .OOfDtlMtwe 
AMSTR AD CP C464 o,,gon.~ zxa, 

_ ... _ 
NUrlCl.D kACl<WOOO-AlM.lll\lO OOIWlllOltlAIIIE 

Newr-....fol"C8MM,Sc,edrvm,88C E*Y2 
......... SAf tor..._..._ ::;;-r:=s..A E enc1-,.,ctyouaMW 

SOLWAY 
_ ... _ 

TIIE TlllAl OF AaNOLD BLACKWOOD ._ C10 <*a CNMON 40p NCh 5 Cl 5 data ...... &111.t Ar A~_...,....,_ .dwA.-.1..,_,, 
SOFTWARE -· O'C*4VSEII Orf"SI msNnN £240 s•~· 111oppy 0.C.Otoeo- Ol. 

TIL:~6 ARNOLD GOES TO SOMEWHERE ELSE! d9r-.ty£2 .30~~ 
...:.:...,.,-:--:. ... 3146 0 ...... ... ,....._, .... ow-...... .._ 

THE WISE AND FOOL OF • -. ~un - ,...__....,11 
ARNOLD BLACKWOOD 

~~~ 
«....W ... ltodwlMr"' A ...,..,._.{rlM..k-"--4fMM1fl((M SPECTRUM REPAIRS ,au,,..., 

-= bdl,""""""'Cl~-"---""'c:o.."°'" W.upMlyrepW5otcN"l"ltlOrt15~ot 

NE MESIS J*ta. '*"- end ,-..m ~ Sotctrumt 
upg,aded 10 4IK '°' t2I nca,ding p(J9l. .,_ ::r.'- 1eCAlU.O~~~~~ 'i: ro~~R ING. R. A. ELECTRONICS, 

T<llaa3.JGM7 
50 1l~~~Svffoli . a owK .EII.USINI. SSSI.IIVICI. S •cu.-.. lflCHWOflnl,Hn. , IGa:IW 

Te&,MM144S7 

EVERY MAN HOUSE SINCLAIR COMPUTER REPAIRS 
WANTED Fnc, rcbabk rcl)lln by opcnc!ICN C-:DJ.lftffR, 

n OXFORD STREET, LONDON W1 

PERSONAL COMPUTERS llav!ftC IC'l"'iced S.i,dair ()Offlpulcn ..ace !he 3000; ~.::' 1q fl 

.. modefs bought for cash iftC~oflheZ.X.80.~rpncclfinchn.i....,ol 
Tel: 1Ma&8 2900f.299t1-233M tlpens.labour.po,Nap:wt<IVAT1~veol 

Morgan Camera Company fault •No htdlk• (N.faes "Whlk·,w·-• w•· A,E,C, 
160 Tottenhllm cou rt Road, v1cuv1ilabk Sp«:lnJ111(18 7' ZX8U ll ,0 16K 116 HIGH STREET, 
LondonW1. Tel: 01·3882582 R-.C995 . C...or.cMiw1thd'leqi.ieor P O IO GODALMING, SURREY T Y Sctv1t'aof~ Ltd. Frc-:llffl', Roed, 

Cam.~CIM):-,lp Tel(O'Z2J))l1)71 ·--- LYNX SPECTRUM 'XK' MEMORY 
MONI TO R Q UALITY PICTU RE EXPANSION SYSTEM 0,.- 50 M*le gal'*, ~ and Wiit)' 

Mug the mod,m 3 between ''"vision 1nd pi09famt..~totrwwepq«:a 
any compul tt for a 1harptt 1teadier Xlt System Ith t15.t5 IIC. VAT JET SET WILLY 

p,ctu"' 
Xl S,st1111 FKtory fltleel t:211.15 UK. VAT 

Ust~tom 
~0995+(175Plc.Plo Pho<ll,i n: Software 

Unit 70 , Marah Lane~ . Marah Lline , 
Soler Com pul\tr Produ cts FrodlNffl ,C"'"'1re WM78X . 

r'O ao.•, M- th, Gwfflt NPS 4QG PhoM : 0921 )5525 
Td :OMIONOM1 SPECIAL CHRISTMAS BARGAIN Al'-21'-ytf,,r,lrirmy 

f'll'lllL.IA,lltl ot 

SOLUTION 2: MERRY SUIAL. - .. WAYKNAI. ._.£Mff (,Q,N 

l\jj~ 
~VAT~ 

CHRISTMAS for__.o1--.-. ..... ASmoi-.. ...... ..._10 .... IOW---~.-0.,~-----NO,owut...,..,.......,.,..°'~_,....._ TO ALL ~~ SIHQJ.IA SPECTRUM ~~'iS::?t-~c:z=~= WTtAFACE 1,0L. ETC OUR tM;dc,~ lllftlC':rCU11\JqNhtycfOf lbc For-..~..,, ._...,.,oro,ntac:t .. 111 

c--odore~ Pnoe0.99onu ,pc ndchcquc TYI MIO U IUT • D 

READERS orPO 10 e.=-:-...... 
R• S. JW ~ , 0..tN CAIHI T• : l»J 02M 42211S7 [--em)nt»rt 
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-·--­Mastertr.ic , ......,..,.. tor .... 
~,.., ctw1stMu,........."" 
...... ., .o.,,kbn .......... . 
... 'llriM pest ............ lllt' Midi 
AMuHe, , C.Mof s.ftwM9 Holdn 
•premo, as• Ust, Silt•, TnM to 

.. --·- · ...,......, ... Ust,Sidertokeep ---Probably bec:au.ee you reahlN! 
that. po,1t men are overworked at 
th1a time of year, you thoug ht.­
folly didn 't &end micro Chri1t.­
maa Carols 1n by the hundred 
after our auggeet.1on t wo week, .... 

In fact, only Kevm M11lyllJ'd 
responded, .IO we aend particu­
larly warm Seuo n'a Greetmp 
to him an d tep1do net to the rest 
of you, WJth a vote of t hanla 
from the Poet Office workers. 

Here, to the tuneofThe Fi nit 
Noel, 11a &ampl eo fh11 wor k It 
ahouldbe aungu pand down the 
country, preferably in the 
privacy of a bathroom. 
Your new QL S1r Clived.Jd 11ay, 
Will be with you bythetwenty­
eigh th day. 
But that day came and that day 
went 

Andatill no micro Sinclair eent, 
QL, QL, QL, QL, 
Where , oh where ia my QL? 
On that h, gh note we11 aign off 
for the year. Happ y Chnatmas. 
See you in 1985. 

Htff' s ......... toturw,_.__. 
to .... u.. Natioua w.... .... 
r.w.ed at tM NCI of U.. Queff's 
SpN,cL P'rl,n,cas .,...., ac.. .e 
Mictori&K'• a.test prodKI. .. clear­~ -... _ .. __ 
.......W..Wluit .. lN ? Wt 
...... JNtoM-4i.tMGntionto 
l'CN at 62 Oxftrd SttNt, ~ 
WlA 2HC, ...i tMre will N t2G Ill II 
forttl,eh1Nint.TIM1INI ...... N 
.......ct4iilliuatlt5. 

SYNTAX ERRORS 
OEL. maker or the Pri sm VTX 
5000 modem, hu suggested a 

!:~!~t ua7:: It~~. s~:u~ 
and Interf ace I (iu ue 90). The 
company says you sho uld con· 
nect all the equipment then 
power on from the ma1n1190eket , 
not by plugging the power lead 
J8Ck into the Spectrum 90Cket. 

High Technology & Computen Jan 23-26 
Education 

NEXT VEAR 
Next year? What is thi1 next 
ye• r ? In responae lO t he 1taffs 
cries of'G1ve WI a break, guv,' 
the pubhshen of PCN have 
decreed that there will be no 
iasue to dist ract you from the 
Boxing Day football program· 
me on December 26 We'll be 
backonJanuary2.1985w1th . . f--Age ahall not wit her 1t ... the 
$1ncla1r defies t1me'1 winged 
cha n otbyatillgo1n gnrong. We 
take a retrospecti ve look at t hi1 
greataurvivor 
Hip ..... 
Database Software ofTen a 
lA>tua equi valent on the BBC 
forjU&t£5.95-could1tpoesi bly 
not give you your money'a 
worth? BIC--K1ck..ofTthe new yea r with th11 
(resh-f ruitcockta i I of a game for 
th e BBC micro . ................. 
G1veyour Amst rad ac haracte r-

!:1:~bfe ~t~i:;h~ • uti li ty --Gua rd your S~ rum prog . 
rama aga ins t t.ho8e inconve­
nient int.ern1ptioni with th1a 
ant 1·break device . ....... 
Cut your eyet over a full 
pro-teet.ofthe Penm an Plotter . 

ComputerExhbn-Computer January23-26 Bangkok, Thailand 
n.., 
Intl Microcomput er Fair Jan 29·Ftb3 
Aprirot&S1nu1Compu~rShow t'rb6-7 
Intl trade .how (or homecompe, Feb 17·19 
110nware etc LET 
I ntl ComDUte r Gras>tuct Utt r 
Show a nd Conft renoe 

Feb 19-21 

Frankfort. Germany 
Ken,nngton Town Hall London 
Olympia, London 

Barb1a,n, London 

MEXCOM t'eb 26-28 MtxicoCity MPxico AF.SI Ltd 01-379 7628 
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