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The Art of 
Daisywheel 
Printing / 
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/ / 
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The newJuki Modtf 6 / 00 fe11trq1m/irydaisy wheel printer , has 
f ull f~t11rny<>u 'd t:xp«t to find on a m<>llO:ptnsiv eprinter. 

It can support v.wd proceuint and pop hic functi ons. print 
W CPS a,ld use a simple dro~ in daily whuL 

'fhe 6 / 0() hos I0/ 12/Jj pitch,propo rt ionol spadt18, utiliu s IBM 
standard Selecrric ribbon1, ha.s 2K buffer memory, parallel inter/act 
bot h tractor {ttd and sn-ial inter fact artOl'ailable as options.. 

That's only 1he berinnin, - Bnt of al( the low-no i# Juki 6 100 
is atrtmtly reliable 

Youampaymore,butyouam'r buyMtur than the Juk/6 / 00. 

available 
for around 

£399 * 

FEATURES: 

• 20 CPS lma\ .l llri nl s1>ecd 
• Bold and shado~ pr int ing • sul>M"ri1>1s 
a nd su1X"rM"ri1)I~ • Word s1ar com 1,:11ible • 1\uto 
underlinin g • Oiablo prolocoh • S1andard 2 K buff er 
• 1 )l'a r 1>:1r1s and labour \lo:lrr:rnly •Co mpre hem,i\e u~ r 
frie ndl ) manua l • I 0 . 12 & 1 S CPI + pro1>0rlional spaci11g •RRPrx . IA T 

~ffllc,o 
1.&.11 Pc1lphc1al1 lld \ am~ 

lddrt u .. .............. ...................................................... . '1H E POWER BEH IND THE PRINTED WORD ' 

69 The Street , Basing, Basingstoke, Hampshire RG24 OBY 
Telephone : Basingstoke (0256) 3232 ( 12 lines) 
Telex : 859669 MICROP G Facsimile 0256 6 1570 ) 

Ttl ,\ o.~. 



ENU ONITOR 
Enterprise 

if.:';.u~=~-:~.;;; ... ;.;; .... ;:c.eo;;;;;m;;;;mod~-:-r;.;~!!'11.!~- 2& hits the streets 
ore owne.n become more v1r -

COVER STORY . 

u:;.:e~[~t'!~ ~~c: 
~ ta Dnve , wilh 1L1 tape war. 
en, •im•tofill the c•P between 
tape and dt.t.k - • ·e put 1t 
Lhrough aome tune lnal • 

Tiw, moment o( tl'Uth hu ar · 
n ved for Enterpnae , I.M 
longn;t..runnang IOI.P open 
never to be televa&ed . 

If you've been patientl y aav. 
1ng up overt.he la.et 15 mont.hato 
buy an Enterpriae 64 you may 

~h:~~~0=c~n=r~ 
33 now available in hm1t.ed quan· 

Now1tcanbetold .. Thefullune,rpurgated1tory ofthetop6, 11;;;; t.ltlee. 
for top micro. with •m e for every tast e £2~ 0~!!h

1
::k.i!'u~ r! ~~ 

OUTPUT 110me 1,hopt, wath four 90ll.ware 
~ckagee.ellmg at£5 .95each 

---- ---------------- 12- 1na&:=!.::r:~::e.~~~~ 
'n:\e bubble aort techni que i• u old at data proce1111ng Here'• • pr:u~'! 1;~d=~=r = 
handy machine code ver11on for Bui e prorn, mmen . a lpnte editor to tell a t about 

--.... 17 £7. C,Tum-"' th-. -.... - ,po'-'-rtC.:.o'"'n -you- ,6'~ ,.- .. -.- C.-c-n-tro- n-,co-,n-tern~a- co-w-,t~h-ou- r Mike Shirley, market1n1 
aenesof Uiembler uul1t1et. ~J .ol~te~~nCo_:~; 

PERIPHERALS eer:~c'h~~o:!°r::::.:i~; 
control pul'J)Or&M. We want to 

_Mca-Sl'[Cl1tUM= -- -'-- -~~--~------- 30- make IUNI that the Ente.rprile 

~~t~~~~1i~~:iadi:;1~nd1:~1~~:ath~1"f.c1k~~::;~ 
1yatem 

HARDWARE 

The min1-tn11ker pullJ out a ll the Stopa to put 1ta One porta ble 1n a 
cl&11of1i.own 

sonwARE 
QI.colt 

Meucomco hu releated an implement.auon of the cult language 
BCPL for the QL. a nd 1l get, the QLUB'1aeal of approva l 

REGULARS - °"- 23 

Our regular adventure trail 
opent the galel of Eden 

-Slart 49 

Enterpriae amve. al lu t , thJJ 

kf;'N'];~ :~'": 2~st::;';! 
A NCOnd chance to aet yourwl f 

.. reliable and good 

..:ir ::::~.z f!~ .:i! 
production.' 

Th.rough the long montM of 
non·product.1on, when the 
marketmg manager '1,ob mUII. 
have been the cuahiett 1n the 
UK, Ent.t,rpn,e hu been mak.­
•ncplana . Jn add1t1on to the UK 
mark et. it 1ntendt to hit the 
European market in a big way, 

ln lhe lighto f itatr aclt record, 
theae a nd other pl&n1 are ho. 
Lage. to fortune. Here , for the 
record , .. the Ente rpnN de· 
velopment echedule : 
• The company ll now gea red 
up to launch 1t, 128K follow-up 
machi ne in t wo monl.N time ; 
th11 wtll •11 for £330. In add1· 
t1on 1t haa a number of add-on.1 
an the p1pehne 
e By February 1985 1l will 
unve il a pnnter and monitor 
e 1n June 1t will hav e a KAit 
pe,clt and a hue u.nat- wh1ch i• 
an 1nt.erfaoe to hook up• diU . 

parti1 MZ800 , page 3; Tram1el 
runa th e flag up - mill1ona 
1alute,page4 ;and Home Front.. 
..... 6. 

tolc:...ts 

up for a tnp to London and l 
due l with ace dnver J1UDN 

lnfocom takes a more serious role 

Another week on the 1w1tch· 
b.ck (or the pmet and micro. 
atibetop . --Get lett.t,n befoNI your name 1n 
our weekly ep11tle pq e --Wit. wUldom, and an1wen to 
qu ettion1 for the baffled 

- 10 
Gotta micro wrinkl e? Share it 
he ... 

PCN 0tx:EMBERl 6 1984 

Hunt. 

c:-,i., 53 

Reviews of the latest games ror 
Spednim .BBC,Commodore64 
and.Amslrad - M 
Book your 1eal for a quiet read. - 70 
Two pqes of c1 .. 1fied ada in 
ourbarpin buement 

~ 72 
The lut. round-up , plua our 
gwde to conun e event&. 

The comp,.ny that brought you 
Zork, Sorcerer , a nd a 1lnn.g of 

::::'\~!,le;~uref:!: 
Cornentone, a relauonal data ­
bue for the IBM PC. 

Demorwtr11t1n, a remark · 
able talent (or companng ap­
ples with pea.rs Jnfocom claims 
that Zork h.u outaold 1-2-3. 
PerhaP1 t.lu.l IUCCMII hu tpUr ­
red 1ttotakeon 1·2-3on uaown 
t.erm1 . Comerwtone 11 for bwi1· 
neM u.aen who have no J>t'OI· 
ramming upenenoe - not u 
fluhy u the 1nt.egrated pack· 
agea. it offen • atyle of data 

bandlln, tha t hu pro ved 1t.1t.lf 
in I.he minicomputer fie ld u 
being euy to u.-

lnfocom N)'I that 1t can be 
med with pack.age. hke 1·2-.3 
and Wordstar , but there '• no 
hint u to when you might be 
abl e to uae at to j u,gl e the cluem 
from the 1nteract1ve fiction 
gamNthatmadet.hecompany 's 
nam•. 

The ray of hope for lnfocom 
fana ill that the romp,1ny 11n't 
tumJnc 1t1 b.ck on ncuon -
The H1t.c:hhik.er'a Guide to the 
Galaxy appeared in the US 1n 
November. 



IN BRIEF 
--- Allan· 
ua, bued 1n c..be .too,oUntntof 
1,hn,ton, hu t.1.1nmed e1,tll 
new Spect.n,m 1amH ror 
Chnaunu, all COilin, f1 .99 
n.. l1tlee 1n.tlude Mvtt 
C.lelle, • eoence-ftrtton 
ppl»cadveatun. TheT1unk· 
.... block pwzle, ..... Spac­
tnlm vt:rl&Oft of Atlant11' Com­
modore pme, Connect Four 

n. ftall dt,afiw or the lmq,ne 
It.Ory will bt wnltffl IJuJ week 
when the remaJnt ol the -'\.. 
ware houae'a a...ucome undtt 
the bam.mtt Up (or btdl will be 
I f'omudable ~ ormJC'f'09-

tb~:;1. t~ 5a_!:~~e~ 
t.han48IICl't'ena 

-...- ......s.bkoan 
attnd.lve WI.)' ol ma.kin., • 
hYU\I, but don't hand ID JOW' 

r:~1'!L~:°~~ii':~ = 
compot.e.r worktrt are better 
pt.ad I.ban ot.htts 1n ,ot,. hke 

::~ :r:!:i· .=; 
worud 1n llJ'I off"Ke. l.nd.mdual 
rates vary bet.wttn lOp and 
.£13 76 an hour --- s,.. ternataca hu ,..wnu.eo 1ta 
....... unc~forll,a 
BBC nuao St.lhnc m paua 
1Sa1 .. pu,d>ue 1..i,.r . ,1«k 
controfonvoi,on.,I, the .tlw..,. 
CONf89 

WM S.- Ml ...... two mor. 
BuuMIII Computer Ceo~ 
Thenew1tore1are1nH~ 
and Rudinc . ThrN more ..,.. 
planned to open next apnna, 
with the 1ntentt0n o(hav1n140 
or 50 within four yee.n. 

llllcr...t tot hu p-.e on the air 
1n Hone K~andScandinlina. 
andtheoperetonolt.hev.ewda ­
ta eenice plan t'\'entually to u~ to Auatraha and the 

- - · pn,duett "' ~=·c:-SU:'':1ta «:; 
::,:~b~.n~~ 
t.em, a modelt collffl.lono(word 
J>fOCNURI, data handhn,. ea.I· o:.~ud:-c~~~~ 
pm,ellft9011Mret.&.1Lffs'chart.a. ---ha .. p1eiud the 8ambooauu1n 1na 
$50 milhon deal t.o help China 
develop 1t.1 comput«r and elec­
tron..:.1ndu..&..nee. Aeconhq: to 
a member of the UK rwsot-... t.,. 
lftl team. Bnu.h Rm1Uv1ty 
won the day whtN US and 
JapaneN ha&h PrtMW"I 
appl"MthM(atlf!d 

Electronic greetings 
from MrMSX 
Kay s..iu . ll,a tn, .. bolund 
MSX ...... In London ~nc 
plant9 ten da11 ap He'd Jl.&A 
come from aeeu,1 Ptuh~ in 
E1ndhoven , and wu blttanaotr 
1n th e general d1nrt10t1 ot 
Ancbonp'Soaule. pnoum­
abl1 to '" Bot,n, about MSX 
unclard 747a. but haa a:unden 
f.rom Mx:rmoft. had allowed htm 
an ovem1&ht a&op, .et be drew 
bre.th t.o gt."e an Interview. 

lt' a d1ffirult t.o overt11tunate 
Kay'aimpona.nteto Japan IDC"a 
nucrocomput« arm lt MSX 
.... anybody'• ... It .... h.aa. 
and1fanyonecainbe•1dtobe1n 
control of how MSX la ,o•n.c to 
develop, then 1t'a Kay N Wu 

The chip for the NCOnd cen­
eration MSX mac:h1nea., for H · 

=~1;!:.:C.~~ 
JapP 't el«tronic 1ndUlll)', 
plua upward, ol wn fellow -

¥::~~ii1~ of J:1f~~f I 
bend1naonthecho1ceand • ..,a 

:::;.;;~ ~fdn~detu: 
he waa,oklnc, either 

Tbe CWT'fflt pnerauon ol 
MSX madunNdoeM't look hke 
•WffPinJ the country thia 
Chnttmu and it'• doubtful 
'kbet.her IM)'11 pt anywhtre 

.:!d~:.~~!~ 
pro(- ... bo happy w,ll, the 
r-.porwe lhey're pt.Un, from 
cuatomera. and reckon, on a 

~ret.:J:~.-~~1~roa; 
'N&abliahed ' he me,&AI lM 
ntaehtnm bean,: ateept.ed m the 
borne lft the NJM way that 

c~=~~:= 
nest 1enerat10n, and develop­
ment.I of the curttnt genera­
UOn, that.,.. mott intereaunc 

The machu\N CWTtDtly in 
the lhop. .,.. ~. but 
allhou.cb we'reaotliableto1ee 
redurttoraa thi.t Chntt.mu they 
coukl •wlr. out a lot cheaper by 
Ch.rwtmu '85 And one of I.he = : !l:\:1!.::! 
\11.Sl ,:r.I,, L&rp Scale In· 

"1!'9oday't M~ machutn h.avt: 

~~\~~~~~:1:tt-:. 
and althou,:h the de'lelopment 

~W::on1:;.bJ~t= 
Jons ru.n bnn, CIOIU way down. 

from the MSX "°"'S::::: c:~v:::,:.ahu: ::Vu! 
their financial mu.acle to leap­
froc tma.1 ler compeniee- Sa nc­
blt RMNtt:I\, for uampS. 

0ev.1opmon, "' ll,a font "' 
the VL$1a la DOW complete, and 
q thould be IHIAI I.hem LD 

MSX mach1nee nut •utumn 
Pnt"H won't be down to the 

IIOOdollarmarlr. that'abecom-

~'ttn~~nd~~l =~~ 
them to around fl50 

an c:.C::ri;.;:1!n8:st/ 
Kay won't talk •bout the nut 
,enerallon yet, but lt'e euy t.o 

:i-e!!: MS): he~~=::· ,!:d 
~~.:_ac~,-r~ 
wroc. tymphorut1 cn'ff • hun· 
dred yw.n a,o. and I can 11.111 
wwtentand them' He alao 
ofTerw the more relevant eum­
ple oC lnW 

Intel'• SUC'OMI,, he •1' bu 
betn t.eed on the fact that 1ta 
dus- &re competlbk!, • bethtt 

80ti8. 8086. 80186 -- So the next MS.X mac:bu .. will 
nm theZ11ot Z8000? 0tnn1t.ely 

~rw·c~::,~.ti:::t~"'i:! 
d.rt&my look that cornea mto bu 
.,-. wbe:n bell.)'I 68000you c:9.n 

"eui •:;t!!'• ~~ ~boM 
""'7 MSX 2 may bo go,na 
16-bit , or 1t may Jump at ra11ht 
I.O 32, and to ma1nt.aan c:ompell· 
b.hty with the turl'fflt senen­
oon of madunee 1t will MN 
.,.. .nofZ80 dup bwlt 1nto 

~,~rn=:"-n!c~~ 
twetn the Z80 and 68000 i• a 
80IULIOn. 

In the medium term MSX 

=':!:w,;J~e=•: 
ptlaftl 11atlf w1Nd We11 be 
,-1"1'• Prwtel lank110meume 
no1.year,butlheb11dill"erenN 
between th1- and current ay. 
tem, will be the feet lhlit It 
1ntroduce1 snptuca mad . Tbe 
ldoo olpeoiol•booncable IOt<nd 
•*""",. Cim.tmu card, 
platnly exai.. hun 

P-art a.nd peroel ol'th1a will be 
Yideotu and 1.,tlt.-pen arcu1t.ry 

:~~nv~~cfa;~~=~ 
carda And nut ,ear •·u.hould 

:!:,1:~:L~~uctoClw 
PtullpsandSoayareCWTent.,. 

:~=-~i;n1'rs;:m~~e: 
:~:~~~:,. October, and 

&n.~tdub:::f!onw 
card,-butll>enlhey ..... ldbo 
wtlh Sony and H1tadu m­
volVN TbNt two compt.DHlf 
will probably beul, 1t out over 
the nval 310 and 3 61n format, 
butlt1111"'0UldappearMSX will be 
av•1lable on prarttcally all dlU. 
ronu.tt. 

()n,e lD~D.I MIH:1nvo1"'9 

:=r.-r!~nto '=MmN ~ 
allOWln& you totwapdatacli.W 
between your office and your 
home madunM You could 
work on Wordat.ar 1n the offiee. 
for example, lhtft pluck your 

~x~:"n°:r~~ 
•thome 

Lh~ =1:'i:Mi~h::c:: 
beinc 8-blt, w,11 have to be 

c~~n~=~ 
~~{~~~al~ 
eoft doetn't wanl to wind up 
pe.yang DR hcence reee 1t'aao1n& 
1.0 ha\"e to thank hard about 
mak1llf MSX 2 MSDOS mm· 
p1t1ble When you add totluaa 

~"'- ... .,,,1._ 
(arnv1n, in about aL'l month.I), 

!i~:C ":!':'~t~~=~ 
by today'• micro manufact.1.1ttn 
Mrta to look plau&&bJ.e 

EVRtu.all y, be MY,.. people 
Wiii btbu11ncMSX microtand 
t.hty won't even know lhey're 
m1craa. Back to t.hlat 747 inter · 
face? _,__ 



ONITOR 
Sharp makes a point 
with MZ800 launc:h 
Sharp11l'ffdyl0m.ake1t.1mark 
on 1935 w1lh Lhe launch of a 
follow-up to the MZ700 home 
m,cro 

Wh~1'~Pu~:r~: °:: 
J a nuary , take. Sharp into the 

~f'l°!uf~: ~~ t~:;~ 
1traddJ1n.c the borderhne be­
tw een bu.11neu a nd home u• 
But unhk e both thole 1y1tem1 
1tw11loff'erCP/M. 

ShaJ'l) hu mcluded MZ700-

:~~~1b~~t{ '!':o~~~ •i:pl: 
:!h:: :;e!~iMZ'foo' "'u;_ 
ware will run, and ,oya:tick 
command, a re particularly 
vulnerable 

But 1t t1 where the new 
machme advance:1 from the 
MZ700 that at 1howt the mo9l 

r:~~bu~2.s~~C{u,~k D~~~ 
opt.ion hu been added. The 
IOUnd e11pactly ii greatly en · 
ha nced , and the rraph1 ca are 
u.1d to be much better . The 
machine wall alto support up to 
four 5.25in floppies. 

We know we're tops 
- now you do too 
Here atPCN ·,re 're atalung our 
claim to the title 'Best ma,a­
une for computer hobbyilt.a '. 
'n\e l(TOU.nds for th11 unu,ua l 
lack o( modtaty are the rettnt 
computer ma.ga.une award.a 
organtted by Times Newspap­
eraand Hewleu.-Packard 

In theaw arda . for 'excellence 
in tomputer ,oumahtm ', Pitr­
,o,UUComputtrNtw apacked up 
three nomanatioM - more 
than any other mags.z,ne- for 
best ma.glllne, belt de..igned 
magazine , and feature wralerof 
I.he year , the laltu an the guiae 
of John Lec.t1c,e 

Notonlyd 1dweh.lvelhemoei 
nonunatH>n1, but 1n the bHt 

PCN OECE.\IBERl5191M 

maguine category •re were the 
only hobbyilt magwne . 11,e 
othe r l 'A'O nominee. were CC>III~ 
plll.1'*1 , one of P(;N1 11.11.er 

~8::!nt~ed i\:i':a.~ 
which means you read them by 
inv1t.at1on only. 

The wlnnen "''ere : be1t 
maguane , M,cro,oopr. bat cfe. 
algned mags.z1ne, PC; feat ure 
writer, Caro line Berman of 
Compull,yr. new1 write r , Liu 
larael of Compukr N~u...-. (no 
reletM>n). 

While we didn 't exactly win 

;:~~"tf;.J~'!. ih~':'arr. 
able oveni1ht and ~t 1t down 
to a desire to be highbrow on 
their award.& debuL Next year 
we hope for a victory for tom· 
mon 1e.n.1e ... 



Jacll T'ram)fl new mto London 
lut week to put the nna,h1ng 
touchN to the Great Alan 
F1et.lift. Throu,:b hlt llk.1lled ......,...·,ar1. the dowdy, fru.m-

1:'~uci:~::r:~ 
VIVaCIOU,ldel)ut.lnte - 1Jl lhll 

~n:,na .... d:.co:~:':,~rt~ 
January whn Alan Wlll nood 
the US C......- Electn>rua 
Show with new mac:h1n.. and 
pe.npMnil, 

Tiw!re will be (our new fam1· 
he.. covenn, PfflH COf'I.IO-. 
8-btlm.icroa,l6,.b1t•)'.tem1for 

Crescent drives 
disk prices down 
Crwctnt 1.1 the name of a new 
ran,-e of 3in d1&k dnVN for the 
Beeb that come with their own 
OPS ProdUttd by • company 
called ServKOD Oynama 
(0242-42tl21 31. lhe40b0trac:ll 
c,....n,4'01 coa1£149andthe 
dual head 4'0,bQ tratll "°2 11 

£228. 
Bothhave600K wn/onnatted 

and 4'00K formatted 'They >w1JI 
be aY111lable 1nJan"817 1985 

tr you buy a CreKlfflt dnvt , 

r:::e~,~i::c:~,:b;e::~~ 
i1£2.Sa ~ur - 1n return you 1et 

:.,~.;;,lJ~=~ 

declan!id Hedwnia.ed Apple'• 
Maantoeh u • l)'Sl.em N1table 

forbouuqueownen. but• t300 
MK-loobhb ohould bnnc 
At.In up ap1n1t 1lmo1t e,--uy. 

boci,.t. operaun1 l)'llem won't 

~A~~I IB!n~=u~i 
there woa'l b. many 1pplw:a­
t10M 1mrnftdJ1tely Tluit 
doeln ' t 11ttm to wony ham 
At.In 1enerally flVH the 1m­
pre1111on that there aan \ • cloud 
on tht honzon lhNe da,11. 

E,en the financial o..itlook 1.1 

ro1y Trarruel uptCU Atan to 
tumover$1 balhonn,utyear It 
ia brfflun, even at the mo­
lMtlt , he ._ICi, Ind WU bavtn& 
nod1R'kulty ra1.11n,utnc:aah 
'Vo..ihl~etodMl111r1thlnveaon 
.-ho know the bua1.D11111.' he 
u1d 

To l•mN COMOlt u.een he 
p, e • comm1unent that At.an 
........ 11tay11111n thlt buai.1'11111., 
andonthewt,,ectt<Awuol\ 
hecomment.ed 'Jt'1hMlthyand 
ahve, and ,11,e've ldded new 
produe1.1.· Thete include eol\,, 
ware and pe.npheral, 

quickly enouah toJustJfy furth · 
er 1nVHUr1ient m Lhf , ·entu,.. 
The company toUlclA 't adueve 
UM revenut11 and profit.I 1t 
wanted - IO the operaUon, 
have bee.n red ucecl to 20 per 
cent' 

What thll lower level of 
activity mean, .. that the co .. . 
p&ny hu had toc.loN It. lk..aon 
warehou.M •nd .-,II make mott 
o( 1&.1 40 adm1n1atratn· e and 
ma.rkeunc ufl' redundant 
llowever , 1t will mamtam 1t. 

aruJI reeeard faohty ln Palo 
Alto , Cahfonua 

A.1taandl. , the USopen,uon 

:1.a~'!to ~1jj!~i;~~; ~ 
en, . But Acom feel• that there 
ia1t1llacha.JXe11.,,,II return to 
the US market .,,,th a b&t more 
ain(idon<t 

Dancing on the 
head of a pin 

::r;e.~~~:t: ~ 
computer mullet appetirt 
according to a ,urv ey from the 
NatM)na) Computing ~ntre 1n 

Manchesttt 
'J'bMoe •""tte 434 "'ftl"Le u.atr 

f,steffll and 252 multa·lll!ff 
rut.hu'IM fi&ht1nc for• ahare of 
the market. 1n No"embt.r And 
lft term.I of add Ona wtert .. 
nn,~ly wouldn't bf 11.a.n,«t of 
c.hottt with 314 moruton. 205 
malnz pnnlffl,. 86 dalty · 
_.bNl,and 109othentoct.oc. 
l'N>m 

When 1l COMM to ,angle-uaer 
toftwar9 , compet1t1on 1&n\ IO 
11.1tl' There were 1..545 pKk • 
.,..ava.dab .. wndtrCPM-80. 
1,006 !or CPM-M. 1.372 1or 
MSDOS and 1,0IO for PCDOS 

In companlOD , the mwltl­
LLMr •ft.ware market wu emp, 

::.z~ 3.~7 =~ = 
Un.1.1:, 324 under MP M-80 and 
268 under MP M-86 

The NCC'acen1u1aleot.ook 1n 
Lraarung~ - lMrewerea 
mere 1,353 llhort ClOlln8I on 
offer at I.he becmrunc of 
Novtm~r 

o.o..a _ ......... ,. .. -= ....... DfS,. .... ..., . 

Peace move brings 
further Advance 
Advance T«hnolott1 hu made 
1i. pace •1th IBM and .... u 
ancludea new, ,no«en.ane Baa. 
ROM 1n future model, of the 
116b. 

Fe1Tt.nt.1, whteh build& the 
madu ne. hudeugned the new 
ROM and a ..,okNman •Ml 
lhat the Advance ' 1.1 It.all com­
ptitJble , in fact probabl y more 
to ' The earlier Advance went 
into relreal thia iaummer when 

rn:~:~1:ytenlof1ta 
WH Smith wdl conl1n...e \o 

•II I.he 86b. but DOW •t UM 

~u~+tC.Z~\~!:;'~=~ 
module of128K 111ltoon•le, 
for£70 

fffftlltl , mNllwhl!. , will 10-
c.re&N 1ta 1nvolveme:nt with the 
Advant"e mac:hine by mov1nc 
Into marketing on It.I own 

="~-~:~~ 
....... _and p<O(.......t 
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As featured on Radio 1 's 
Saturday morning Chip Shop. 

GAMES 

~ .. 7,~ra--qo~yr. .. ;f--~~~ ';ruri,""99 ~,."-~~~~~.:,:;::~ 

:EID !i~ 
4 An:i.i.nd !349 
5 BBCB t.399 





Sir Clive - 'MSX 
-'tbeatus' 
I round the Home Front article 
by Ralph Bancroft (i.uue 90) 
vuy intel"Ht.ing. He hu a 
tiron, point about lhe need to 
make computers truly u,efuJ. 

We havealway1irmsted that 
the CUl'ftnt generation ol mach,,.. are excellent leam· 
ingi.oot.., .. t.heyaredes1gnedt.o 
be,and(l"Nlt(orplay1n,pmes. 
but that true l'unctiona.hty 
WOYld depend on creative prog· 
ramming and pou1bly ruture 
pnerationtolmKhme . 

tha~~~~doesareRa:hr~ 
pind ua into the ground? ~SX 
LI only ju,t appeari ng and 11 
about where ... e· were three 
yean qo in technical t.enn1. 

ti1:!!';:r't:.~~e;~I~ 
btwork1n.gon It now , Jranyone 
hu ,ot it wron« 1t 1a the 

Ja~ rtmembenngthat 
we, Smdaar Rete.rt.h , make 
more computers than oU t.he = ~i~'Zta: tC~ 
they have been trying to noe 
MSX machiDM to t.he1.r enor­
moua home market ror two 
years . 

Meanwhil e we an Bntain 
have been ta.k.1ng lhe next1t.ep 
Ou.t QL 11 an uample of lhl.l 

:~~~~~i~~~fi1~ 
whit they are up to, of coune 

Pleuedon't ifl'UlKine that ._.e 
are complacenL We reahte 
l.Nt we have to run very Cut to 
1tay ahead. but equally we *" 
determined to do ao and conli, 
dent that we ahall .ucceed.. 
CUutS1nclaU' 
Clsoirmon, S1ncla1r R~~rtli 

Memotech Is its 
own wwst enemy 
I agree with your outline olthe 
Memot.ec:h mach.lne in PCN"t 
hardware buyert' rulde (i.u ue 
89). Memo&.ech it 1t.t own ~'Oral 
ene my ha hardware 11 out · 
at&ndiftl 1n COIUtrud.M>n •nd 
capab 11ltietbutthedocument.11 -
tion, while attne1.1vely pro­
duced , it not.11ble for 1t.1 omi .. 
&ion1 rather Lhan content or 

~~~t~-~~/::i~ 
accident. or by reading Ian 
Smcla1r'1 Memal«la Com· 
putuw . 

Al• beginner , au.e mplln1 to 
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leam enou,h programming to 
write my own account.I Pr'OI· 
ram, I have encountered a 
number or tn.ap with no 
llnlwer 1n ealher the manwal or 
Memoucla Comp1,1tu11. I know 
nobodye.lae with a Memot.echor 
even anothe rZ80 bued compu-

:!~~f_lj!t~ !:!"m:!hsc:n~ 
number or oocuion.1 with prob­
lttnlwhich were probsblyqu1te 
elemenLary , but whlffl I could 
notrNOlveanyotherw-.y ,and I 
re,ret tohave.touy that I have 
had eithe r no reply or an 

iJnm~~~,{~:1 ~~:; 
:':t~~h.~hMX80~~: 
lncludN a cable, and in.stall•· 
lion i• 11mply a matt.er or 
pluuinc into the computer , 

:!:.~~:, :nto~eere ~::ii~ 
~~::~c::r~~!1

lh~ 
all add. to the run . 
lanPl11/l1p, 
z:.en·1n ~Fume .. 

Compatibility could 
bring MSX success 
I cannot &hare Mr Gallacher'• 

tsx~~~=~=~~r::! 
aeen a 1imilar l"NpOftN to a 
Japanne produd. an the put. an 
that lrtlla.nce al WU the IUP, 
poled reluctance o(the Bntaa.h 
toacceptJap&MM motorcycles. 
1ln•'head in theaand 'a ttitude 

!:i'1~oit~~1e'rnc1': 
Lry 1n th11 country and 1t.1 
,ubeeque nt dommat1on by the 

Japaneee , ~·ho 1t11l make a 
contiAtt:ntJy h11h.qu ahty pro-

du:;:f~~~~C'!.ceS1nc · 
lair and Commodore, teem to 
produc-e their l )'tl.emt to be 

}:miel:~vio:~~~~ 
in .ome CUN, hardware too . 

Would at not be n1ct:r to be 
able to upgrade or cha111e 
manufacture of your machine 
and ,ull retain your expenaiv e 
penphera lt and.or .oft.wa re? 

I, ror one , would welcome 
th1a. lamatuck w1thaCommod · 
ore 64. printer, and di.&k dnve 
and would like to change to the 
Amltrad machine , but the an· 

~~::e~~~y~att!!, 
det.e.nme . 

TheJapane9e manufacturers 
a.re ulute and adept at exploit.­
in, weakneNN. Thete weak­
neuea that will put I.he Briti.ah 
out or the home computer 
markeL 
An<fyAndmon 
Morden, Surrey 

Compa11b1l1ty" nite! but ,t un't 
IMliutword1ncomp1,1liJ16.A.rad 
why b/.otM Com"""1on for IM ::.e: ';: }:;'~1; ~El 
Don't ignore the 
Sharp potential 
I wu dilappoin t.ed that PCN 
(imue 89) wu .o factu.aUy 
inaceurate on the Sharp ~ 
700reviewed bneOy •lone: • ·1th 
20 other machine:t. I would be 
graterul 1( you could put the 
record atraight... 

F1nt.. ~re are currently 

1 __ ,..m,~ .... ..., .. -..­
IIC&.llls•11SX-1111o-1 

(our diak drivee for the MZ700. 
Two .,,. Sha'!I p,oducu called 
FOOS a nd Quick Di1k - the 

~C:~n~l!J ;..::'Kf{. 
1ten All rourare..oldintheUK , 
the rD011t popular being Quick 
Odk. 

Second, the 11.lltement I.hat 
lhere LI hnut.ed 90ft.ware. and 
what there I.I comtti mainly 
from Kum.a ia wildly inac,cu. 
rate . Al Solo Sonware. it the 
main 1upplie.r for MZ700 .oft.. 
ware we reanl the (ad. that we 
were o:cluded. 

We curtt.ntJy have over 100 
it.emt o( toftware (or the MZ-
700and a.rejUAaboutlO releue 
45 more . We publith (our boob 
for TDKhane u.aen and olTer a 
dozen peripherala. 
Nrc.ltB~wlr.t 
Solo So(twa,y 
U,ut95B 
Blodpol~ Trad.1f16 Eatak Wat 
Worw •t~r WR3 81' J 

rm laappytororm:tlM blund~r 
on our part . S.\orp OWMrs will 
be utkratn/ in Solo'• broch1,1re 

;~f:J.tur;:Jud1:'rptte"f 
-,nth.ui.r , m«km and o num· 
b,,er of 1nkr(a,cu - Ed. 

A warning note 
to buyers 
Several or your dl\le. in 
September and <kt.obercanied 

~~;:i:e:::r;~M~:; 
from Mark Simon, OHie r :=1w~~lD.8~~1.o:i 
£2 .99 . 

on:1~~«~ 'c~t= 
preaent and eeve.ral weekt aao 
M:nt a cheque for the reqwred 
a.mount to the addrets above. 
Though the cheque hal been =~e~ ~~1~: hu arrived 

We have made a number or 
attempt.I to cont.att the adve r-

:!:ral'y~ l:e r~1!:_t.erj 
brifff lhll matt.er to your atltn­
tJon 1n the hope thatyou may be 
able I.O offer 90me help in my 
attt:mptl to recover the money 
pa,d. 
AWJoi,,U>M 
CokMmr , Eua 

We Aa~n 't btt" obk to tontact 
lhakr Dmh ~11Atr . If MJ' 
f"«JlUr con throw «>me l1,1Jlat on 
';:_ wc'dloutohttvfrom:,ou-



*** CUT PRICE MICROS*** 
Apricot & 2x315K Drives .......................... £1236 
Apricot & 2X 720K Drives .......................... £1396 
Apricot XI & 10 meg Hard Disk .................. £2196 
Apricot XI & 5 meg Hard Disk .................... £1995 
Sirius 1 & 10 meg & Monitor ...................... £3196 
Sirius 1 & 2.4 meg & Monitor ..................... £2316 

Any Four Pegasus accounting modules £800 
Apricot XI with 10 meg & 4 Pegasus 

accounting modules and 12" Monitor £3096 

Cut Price Disks, software and other supplies 
also available 

Call MCS on 01-802 0019 
A11 prices exclude VAT. please add£: 1 O p&p on all Micro Computers 

Government and Local Authority orders welcome 

78-82 KIRKTON ROAD 
LONDON NlS 



Connecting an ICL 
monitor to the 64 

!: ..................... ... 
-114 . l loooo 
.. - ICl 0- tcNN ............................. 

,...... ..... tllk. ............ 
CMNCttaieM ? 
BMtlkr 
Wid11n 

Ao<: ie..~~:'8rt.=: 
One h.u • c:ompoelte video 
,i,nal on iL lft.he monitor you 
wiah lo uae with the 64 hu a 
composite Video interface you 
1houldbeabletou.tethitoutpul 
With no problem1 . 

Jr. on the other hand. the 
mon1torhuan RGBoutputl'm 
afraid you're out or luck. 

We are not familiar with the 
monito r you mention but ah\Ce 
itiugrttnitcrftnmonito r ,and 
not colour, we ueume at i1 a 
comp01ite monitor . ln that cue 

biN ':t~~ .:rcJ!e~~ 
connector for your monitor . 

Pin • on the DlN connect.or 
ahould be connected to the video 

~~l°: :~~nd:i~! 
earth. If your monitor bu a 
IOUOd input. you can aleo wire 
pin 3 on the OlN connect.or to 
your monitor . If your monitor 
doetn't have a 10Und input you 
won't hearany80undatatl from 
you,64 . 

lf you want t.o know more 
about the DIN connect.or the pm 
out ia covered at the b.ck of the 
Commodore64 manual and the 
Commodore64referenceguJde. 

Do I have the right 
system for business? 

£".c.-..... .. ~ 
• ~ IIXIO .......,, a _ _._ ___ ..,...., 

............... ~ .. , ..................... ___ .... .., -HToilor 
B1rmi111ham 

A~':! !J:~;=:~lbi! 
for the Commodore 64 incJucf. 
11\1 d.atabuel , wo rd prooeMOra , 
mail merge packagea. apread­
aheel.&. acc:ountinr , aalet and 
pw'Chue ledaera. stock control 
and IO on, ad infin1t.um. 

111e.re are two poe1ible prob­
lem1. 1be tint i, that.you don't 
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mention a d1ak dnve, whlCh 11 
neceuary ror mo1t 1eriou.1 1e>f\.. 
ware . 

The eecond - more i.mpor­
tan t but le111upen1 1ve- ia the 
qufft.ion ol print.er interfacft. 
Your 'l>arsllel interface' mu.tl 
be &imply a Ce.ntronica com· 
patib le cable, or you wouldn't 
need Audiogenic'1 tot\wa.re 
driver . 

The cat.eh w1th toftwarednv­
en i1 that they take up memory 
- moreolu:n than not.., memory 
which your 10ft.ware package, 
a lJo require . So, while your 
print.er may be compatible with 
the IOR.Watt, \be interlace 
won't be. 

The antwer lS to pl a hard­
ware interface which avoidl 
any memory claahes . There are 
any number oltheee around -
PCN hu reviewed eeveral 1n 
the lut. rew monlhl . Among Lhe 
beg are lnt.erpod , now being 
market«! by Cheelahool\. and 
the Tripler 64, produced by 
Micrope.npheral1 in Baa1n,· 
1t.oke. 

Thoroughly modem 
modems in demand 

~ 
........... . a ....... - ·--1 .. , .... _ ... _ .. 

........... . , ...... c,.. NX·20ob __ _ 

_ _._ .TN __ I, _ ...... ---NonMn Robson 
Wa,kbn4<. Cornwall 

A~~ a1r:d;u:,;..v,·:; 
about everything we can t.e.11 
you. It should work without 
t..rouble w1t.h )'OW' Epeon but 
you could contact the manutac:­
turer on 0473-.60304. They 
ahould be able to an1wer any 
further quene. . 

Vic memory map 
maze unravelled 

~

• ttwVlc20 ......... ,.. ........ 
........... CMNr. 

IQ'Nllm ......... .....,. ...... ., 

u.lilsa~c.- a S.,... --~-....... -Wlltlol--_.. ....... . __ ,,w -1 flNly, ll tlNVlctelNl,.,....lli,-

.... - · ...... -.. _ _. __ 
Stq,hnPQ.fl(.W 
lan,cutg,Suua 

~ 
moving memory map ii 

rh.ai- Lbe bi Nl pea.I· 
1Arit y or the V1e~uenual­

ly there are two configuralion1 
- unexpended a nd upended . 
Ho .. ·ever, ror memory mappio.g 
purp,oeea. addine a SK expen · 
aion IUJI ,,ve:1 you an unex· 
panded Vtc. With u, ,o (a.r? 
Good. 

W1Lh up to SK or RAM (the 

~r~i::!::~ne~:~ 
pi~ - colour a nd tcrft.n 
memory•nd 1e>on. By the way, 
the1e>und regilten never move, 
nor do the gnphic:a regi,t.era. 

Addine 3K nu, the empty 
memory area from 102A to 
4096 . Scrttn memory •ta.Y• at 
7680 with colour at 38400. 

When you add SK or more, 
ICf'ffD memory moves (rom the 
end ol Buie memory to the 
beginning and colou r memory 
movee down by lh.K. So 11attn 
memory10Nt.o4096andcolour 
to 37888 . 

You can uae the Super Ex­
pander commands Wlth 16K =~ :rer::o::,/~ 'al< 
melDOf)' in the expander ror 
Buie . You can only get t.o it in 
mach1necodeorbyPU1ongand 
rouing data . 

You can't uae two pro,ram 
C&rtridge. at a lime alnce they 
uae the aame dedicated area tn 
high memory . 

On the quest.ion of the new 
Commodore 16, the company 
hu Mid that 1t will aupportthe 
Vic u Iona u demand con­
t inue. but it teeffll hk ely that 
third party companiea will con· 
ce.nlrate on the new machines 
and the 64, IO Iona term support 
tor the Vic look.I ah. key. 

BBC micro second 
processor query 
tw i.... .... ex,eri,Nct 1a "_ .. _ .... ,_ ---•ZIO MceN,..._.t.tlNIK...._ c..w,_..,. __ .,,..... 
"-., .... .,.....,. .......... _...,as~--· ,,_ ....... ..-
AAI -Amma.r 
511,,r .. ld 

~

1th the Acorn Z80 eecond 
rooeuor , you get 64K of 

. The 11r.e of the pro,ram 
Lhlityou will be able to run will 

~f:.':,! tl}~~~=nJ.: 
diviaion.e allowed i., 32K. 

Procedure divunona , on the 

other hand, are limited to 32K, 
but it is pou1ble to overlay 
othe r procedures and call 1u~ 
program1 Crom diak, al Lhe 
expeMeofalowinc 1tdown . 

Addressing graphics 
on the Spectrum 

F. a 411( s,.c:tn& I._. .. ............. , 
..._ ...... .,....all,cL I 

..,...,; ............ ti..41 .. ..... ,...,.. .... ........, ....... ......, ..... , ... ,.. ................... 
JoMlltanTodd 
'l)n.eondWfOT 

A-~.~~~=~~; 
fair ly euy io get them to fall 
int.oplace.Startwilh this: 
I Oroll N • OTOT 
,ORKADB 
ION>K&USlt"'A"+N,B 
40 OATA 81N 1010 1010,lllN 

010 10 10 1,IUN 101010 10,JHN 

010 10101 , BlN IOIOIOI0,81 N 

010101 0 1,IUN 10 10101 0, IUN OIOIOIOI 

da~~,:~~~ 'rnrot.o~k:i~ 
addreeee.that make upUSlt" • ... 
which lS where the Spect..rum 
i t.ores it.a definition or Lhe 

srWo';';u~~~ numben 
an line 40 into an 8><8 gnd, oo.e 
on top of the other, and you'll aee 
a pet.chwork P,,lt.ern made up 
byt.heha.ndO. . Thi111 
euenlially what U'OOt do, and 
i(yougoint.ognphicsmodeand 

~!'NI An~!I ol:i;_M UOO 

v:i1 notice that h&rdly any 

~nit!~::l 0The:t!':: 
inthedat.aat.at.ementlthereare 
decimal, but you're actually 
doing the tame Lhin.g. J.n the 
data atatementa above we're 
eayi.nJ BIN becaute the Spec­
lnim ltea:pectin1decimal num­
be.-.. 

Butwhlll',mea.ntby UAR"A'"T 
on the ~m . a machine 
code routine is called by point.­
•na at a memory location with 
1lAJrlfOOMl%JCUMIOrLSTA •UIJll, IO 
by Ny1ng V8ll .. • .. you're ai,. 
ci(yin.g a memory location, 
which in th1..1 cue 11 the tint ol 
the eight adclttMH that make 
up graphM: A So you could 

:id~w;
1
i::i~ .e the ei&hl 

Try P1UNT UM ",." and you'll 
get lhi1 Mlcl.raia, then try 

::ec~nfo:t:wt: :~~~~~ 
pt the u.me result. 



Simpler editing 
ontheQL 
T'heee proeedurN for lhe QL are 
deeigned tobeiDCOrpOnt.ed ina 
program to 11mpl1fy the ed1t.1na: 
ol a 1..-ce number or vari•blet . 
A full lCl'ff.nd1.splayofprompu 
and va n able valuet ll u8ed to 
help you . 

........,. lilil: All vanablH 
ahould be 1n1oally dee.Jared. 
Oum.my$ 1.1 UHd for 0.11.ang 
from the pnlffdww and thi.1 ... 
aclueved by entt n ng a: in 
dummy$ . 

,.....,..ta'tlN : Dlapla.ya: 1n· 
at.ruction.a a l I.he bottom of the -· ........ pt ¥11'1: Thl l WIJI 
cona11to(a li1tof'vanablet with 

~;.~~X~iao 
&hows that numerK: u well u 
atnna: vanablC!II can be ua«t 
However , a DOn-num en c: input 
wtlJ cruh the program , 90 It II 

~~: ~ Uleu.!ui!f'~ii:•: 
fore U11grung to the num eric 
variable . 

1nd~~n~~• ~1u,':1t; 
inp • l ). F1nt hme around Lhi.J 
ll0(1ine 120)10a llt.heprompu 
and cutftnt vanable v1lue1 are 
dia:played , withou t wa ,Ltng for 
an input . 

Pr.inp i1 th en let to I (line 
300 ) and the proced ure calla 
1t.1elf(h ne310) . It will now 1t.ep 
throua:h each vanable wa 1tin1 
for an input . Th e lu t i• 
dum.myS and until X it entered , 
the p~ cont inu e. to loop 
around . Not.e- the wteol • • ,t 
equiv a lent to,,. du.nunyS•• X" 
or ,,. dumm y S•'" x" u 1t i,no ret 
<UH. 

F..c.tiM .....S.: Paramet.en 
are at:rtoen, line and row coo,- . 
dma tee. Prompt.$ , :'• are m· 
terted at eac h end ot the IPl'Ct" 
a llowed for t.he vari able . Var 1• 
the current value of the vari­
able and var •• the muimum 
le~ oflhe vana ble 

Line ,410 a llows Enter to be 
preaaed LO acc,ept the du1played 
value. 
PckrEdu.vml., 
HMd.111,1to11 Quarry, Oxon 

example , the keyword An-t: k ii 
not • Lored .. five lettera, but at 
the aing le code value 128. The 
codetoken.formtwo.er1e1 ,o ne 
byte codet compriaing valu es 
from 128 to 254. a nd two byt.e 

=1r:r!:t~:!r:,:i1:.:1~; 
a value from t to 127 

Not all t.ht code valuH tee.m 
tobeus1rned - 1tappeant.hat 
Looomot1vecou ld have made It.I 
rich dtaltee. of Bu.&c even more 
• · Of the 11ngle byte tolr.ena. 
codel 128 Lo 220 are a ll 
au 1gned, but 22 1 Lo 226 , 232, 
233,and 238t.o249appeart.obe 
free . 

S1m1la rly, the two byte 
keywonb occur from I to 29 . 
from tw to 72 and from 113 Lo 
127(w1t.h 114and 123m111inJ) 

ROM/RAM dump 
on the Amstrad 
~~

0lo~;:l~0c%~ 
The pl"Op't.m 11111mple mean, 
of diaplaying ROM or RAM 

The remaining values are 
unu.eed To 1ee the code, ,n 
.ct. 1on, t..ry thlt routi ne. 
IO llltM •..._.• •• •••••• • • 

30POKl:a l 7S,J: POKl£Al 7'1,a2 
40 IP'..1•316 T11£N IN'f'\11'..I: l 'Ol(lt 

60LI.ST 10 
n.e •tan m hne 10 a re 11gn1fi­
canL Run the program . a nd 

::::r~~:i::la'!"'J-~r: 
one byte keyworda or 255, 
<value between t a nd 127) fora 
two byte key word a nd you'll 
find a Buie keyword hu been 
gt!nerated among the ute.ritb 
in hn e 10. 

DB'}f/' i>:::s"~ 
to look at the ROM or the RAM 

e !:i;!u ~ e•: P~; th~~ 
memory al twice t he normal .. .. 

The revene ha ppens w1lh 
cunordown 

,-~~~~~~~~~~~~~~~~~,1cont.ent.a. 
When runn1nc the program 

you are Nked to e nter the Ila.rt 
adctre. and I.he end addn!m o( 

Pretwiing: '.' on I.he numeric 
key .-et re11.1h• in • retum 
being made 110 tha t you can 
ent.er new .ddrfftN 
HonyPou:MY 

10 

, ... , ...... , .. _ 
....... ·---··-·· :: ,:":!i~-.~:-• • • 1111• • • .,,1r• • ·-·-···-..-.:-r . ..-r_ 
- .... , .. - I• T\< - ,_, •••• ..,.._,., a, • ., • .., ,.,...'" ... ,.._,,rn.,,. ..... _. 
::: .:;:·~~.; !:.~ .......... - ~-,- -· .,_ ..... _ ,. ... ,111-
_ ..... ,_ .... _ _. ,.., ..... r •• , ......... . 

_.. -•-• -•·J • •.,.,,_.,_,-,.~ .r-r 1~r• 
;17- ,,., .. .....,,... ••.• . •1111.•1111 .... w_..,. ,_, 
-.o ,.., ·-·•·'l . .a.·r,1. , .. .,.,,.'I.,..., .. , = :-:;:•;:;•:· ::.!'l;..:l~::I \ M •\U • -'I r-t' •• = ,!~ =-.:: ,,:t..!!'~'" ...,.,. n• ..,, ~·••<1 

HO •n- '"'' •t- .,.o,,u ... r ..... ...-....... .. ..-.~ar .,,,1011 . r ... ,,.., 

!~ ~ ....... ~;.::-:-.~~-·•I _,,o.•4'11•.•-,.. i•n-•• •• E f:!J ~t~r.: .. ;:--.:::!".:..: --
ra ::.:..;;~:~:::;::, •. :E b.::..;!::·;..:: ... u, ....... ,,u .................... ,.._.. 
•.O atf..,.•••r 
,,o f'IOU ......... _ ...... 

Amstrad Basic 
storage structure 
8a 1Jcprograma1tartataddre11 
&170 , and each h.ne came. a 
four byte prefix . The fint two 
byta •re• count of I.he number 
or b)'t.8 m I.he line , 1tortd m 
l.SBIMS B format, ( W! leut •it· 
nificant byte firat ), and byt.es 
three ud four are the binary 
rep rewntalion ot'Lhe h ne num · 

ber a lllO 1n LSB'MSB formal 
The text of lhe line follows 

and ekh lme ll tenn m•t.ed by• 
uro byte . Thee:nl.l.re program La 

t.e:munaled by two null byte. , 
COrrt&pOnd1ng to a null h oe 
length . 

Like mo1t Buie 1mplemenc.a­
t iona, the language keyword.I 
are not •to red letter by letter 
lnate:ad a one or two ~ 
compreeuon code i• UM!d. hr 

~=i~~he~;;:~an~ Ntw Arley, Wor.b 

--, .... ,.,- ....... . --, ... ····- ......... - .. -- ., .. ··-·--.. . --··· ... ,- .•.... ,. .. -·· -· ...... _ ..... . --·······-"'·· ......... ,--··-··· .... ...... - ........... .. - ... -···-······· ............ ;. ·.-~ ;_ ·_..;_:.~:;~~~~~·~· ·····:-·.,····-····~----...... 
:: ·::: •::.::.,,~ • . - .N • 1,N . . ,n I . • . .. . • • • • ·-.......................................................................... .. 
·-··-"···-···· ........ -... , ... , ... ·-·-·····-, . ..-·-. , .. 1 .... , •• -·-··--....... IN,• ... .... ,,-,n• .... -····-···· -·-,.-.... , ..... _, - ,_.. u , . ,.., _.,._, ·•· -• 
.... ·- " · . - ,,,. - u, .... ,.... ·-.. ·-· .................. -.. ... -· --.. -····~·· . .......... -. ... ., .. - , 
-L«-T0. • 1.1.• ____ ,,. _ ....... 
-- ····--··· 
~ ~~~~~:::·::·:.:·~~~~::~ ......... -..... 
-- ··"'"' --, ... ,. - ............ , .... , ... , - .. ·--····-·-_,_ .... ,. -·· ·-·····---,,-......... . ...... _.. ............... .. 
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SPECTACULAR 
SOFTWARE SALE 

ALL NE W RELE ASES £1 .()() OFF 

Ghostllusters ......... £:9.99 StaffotKamatta .... .. £8.95 
Knlghllore ..•......... £8.95 Silyranger ............. £4.95 
Skooldaze ........ .... £4.95 lode rvnner ........... £6.95 
Cyclone ...•........... £5.95 Jetboal. ......... .....• £6.95 
Bruce lee ............. £8.95 Pitt1llll ................ £6.~ 

Many of the titles included in the softwa re 
guide at £1.00 off. 

Any new releases not listed here phone for 
availabil ity. 

Many other title s including all Memolech , 
Electron an Amstrad, i.e. Deathcha se, 
Blagger, J et fowerJack (all half pri ce) 

COMPUTERS 

o/ Wigmore Street 
Teleph one : 01-935 2452 

4 GRE~~e:.~~:~R~N~o! v 
Superb Quality Software 

--.... 1 ::;t ,;::'.; : 
...... QIIIMS ..... 
-...s llllMal-
111 ,w, ....... . .. ...... _ .. , .... ...,... .. .-c... . .... 

BUY TWO - DEDUCT 20" 

All programs availab le on 40T d isc - add C.2.00 

SOU 11:? V t LSOf'T 
MUO.,tB . 
t BINOLOSS AVENUE. ECCllS. MANCHESlUI MJO OOU 
24 " ................ - 011-719 4120 

°"""1,PO .s ~ Sfffll41y*1111tdl 

IT TRANSFORMS THE HOME COMPUTER 
OUT OF ALL 
RECOGNITION 

Because T ouchmaster is a 
touch sensitive surface which effectrve:ly 
bypasses the keyboard, 1t has none of 
the keyboard 's complications, typmg skill 
requirements or potential errors. 

To operate T ouchmaster. you 
simply slide an over1ay onto its surface, 
load the matching Touchware into your 
computer and touch the overlay. 

For repeatability and resolution, 

no other ostensibly comparable pads can ._,t!"" '""'lr iiiiiiiiiiiiiiii .. ===---- -,,----r- ":T.1 
touch T ouchmaste, 

In fact, Touchmaster"s unique 
technology makes 1t state of the art when Now anyone can master the home computer 

it com~:r~~;htfa,rty TOUCHfflAfflR 
be descnbed as penpherals. Touchmaster ~ For full details contact Touchmaster Limited 
goes a lot further, it respec1f1es the home PO Box 3, ~ Talbot, West Glamorgan SA13 1WH, 
compute, or phone T eledata (01) 200 0200 
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BLOWING 
BUBBLES 

Anyone who hu written Spectrum 
programs which require eorting 
word.I or numbers will tell you 

Baaic 11 extremely 1low - egpecially If 
you are using a atandanl bubble tort. 

I have produced a machi ne code 
routine that can Jive speed mt1"&1H in 
the orde r of 100 ti mes for word IOrtl and 
12time1fo rnumber 10rt:.1. What'1more , 
it II ueer friendly and intended for u,e by 
8&.Aic programmers. 

Listing 3 
1e l ~UT •at.•r-t. • ddr- ess ?•1 • 
:ze _.fl l NT "ll"t.•r- cod• oft• byt• •t 

• ll••" 
:se _.fltlNT "In upp •r- c•••" 
•• _.llUHT "ADDlltlSS • • I 
:,e ,,..uT •• 
•• lfl" ····xx· THIN IToP 
•• II' LE'.N ••< >2 THCH _.lltlHT 

or- • r-•t.yp••: oo TO :,e 
199 j...llT D• CO DC • • 1 1 1 ·•• 
11• II" D>• TH£N LllT b•D-7 
1:ze LIT d•D • l 6 
1:Je LET c•CODE • • 12>·•• 
1•• ,,. c>• T...:N LIE:T c•c•7 
t9 Ll:T d•d• c: 
t •e llttltlNT • • 
1 7e _.OKI'. •,d 
1 ee 00 TO • • 

The machine code routi ne can be 
to tort ony one-dimen,ional numeri 
arny and two dimensional 1tring arr ay. 
ln other word, you are not limited to 
using a ,pecific let ter for your a1T&y. 

Table 1 -II - Mla>d• Shell 
10 0.2 1.8 
20 0.45 4.5 
60 2.5 14.5 

100 8.0 34 .0 
300 80.0 145.0 

Indeed you may have 1everal numeric 
and 1tring array, in your program and 
It.ill lOrt each one in tum with the aame 

12 

Table 2 
....s o -10,10 
20, 10 
60, 10 

100,10 
300.10 

Mla>de 

0.06 
0.08 
0.35 
1.00 

10.60 

Shell Bubble 
2.0 1.5 
4.S 6.0 

15.5 35.0 
36.0 1400 

lM.O 1240.0 

routine . Any number of element.a in the 
c.hoeen anay can be 10rted in either 
ucendi ng or deecending order . 

Defining the parameters of the re­
quired aort i1 extremely aimple u the 
machine code routine uaes Bas ic vari ­
ables to hold thi 1 information. For 
example, if a alring a rny XS(l00,60 ) i, 
to be tort.eel, but only the firtt 75 
elementt are required in ucendang 
order , thi1 would be 11et up with th eae 
twolinet : 
LETQ •16: LETQI • ~ " 
l..&T 80RT• USR NOOO 
Similarly if all of a numeric array 
NOOOO) ii to be tort.eel in descendm_g 
order , thi1 would be aet up u : 
utTQ •-1000: LffQI • .. ,., .. 

l..&T 80RT• U8R NOOO 
The variable Q ia uMd to hold the 

number of element.a to be eorted; a 
poe:itive value indicatet an uce:nd1ng 
eort whereas a negative value mdicatet 
that a deecending eort i, nquired . The 

atring variable QS i1 uted to hold the 
arny to be eorted . 

The routine i1 fully error-trapped and 
giveathe normal error report.I ifQorQ$ 
ttnotdefined, ii defined incorrectly or an 
array correctly defined hu not been 
dimen1ioned . You may alto exit th e 
routine at any point by preu ing space. 

The value ofQ must be at le. it 2, u 
any value between - I and 1 givu a 
param etererrorreport . Decimal values, 
should they be ,et by mistak e, are 
rounded up to the nearest whole num· 
ber. Finally , if the value ofQ i1 greater 
than the number of element,: a, defined 
byQ$ ,iti 1U8umedth atthewholearray 
i, to be eorted. 

The hexdump (Li1ting 1) i1 for the 48K 
Spectrum and 1tart1 at addreu 64000, 
the routine being 632 bytes Ion,. The 
checluu.m given at the end of each line i1 
the , um of the previous eight byt.ea mod 
256. 

Should anyone wish to Hae.mble the 
code elaewhere 1 have included my 
auembly li1ting (Littin, 2). Machine 
language program.mera1hould note that 
the code i1 1elf·modifying to reduce the 
length of the routin e and uce.nding and 
deec:e.nding eorta lhare the aame IUb­
routinet . 

Tablet I a nd 2 compare the ,peed of 
the machine code routi ne with a Buie 
,hell 10rt and bubble 10rt for random 
number and word IITAYt of v1riou1 
dimen1lon.1. The timinpareen average 
ta.ken over four different 'random' 
arnys and were obtai ned u,ing the 
,ystem variable 'frame,' to give values 
before and aft.er the tort. ~ 
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listing 1 
Z)C Sp•clru• 4MC Hil)C~ FAAe 0C CD • 3 FA Cl 66 I'. 23 • •o 
MJ•a.t: IOftf COD£ . 4.ff,532 FA•• 23 711 CD .D K 341 e2 t:• • W ,. ... 

32 •• CD as •3 c• 23 23 • c• 
23 71! f'E •2 C2 3• f' ,tt, 23 • ff 
51:23ME~2A •• S.A 7 •1e 
l!D SZ ~ .... 110 53 •• Sa • 1• 
21 •1 " 22 •2 s• •1 23 • 1115 
11 • • s• •1 •2 ff t:D •• • 14 
22 •4 s• 22 • • s• ID 4a • x 
a2 s• cs •1 ,.. "" •D ,.. - •s 
c• 4 7 CA 3C "" ED s• N • •2 
ea 42 .... •• 1• 1117 1• N • •• 
2• •• 13 23 •• ,.. a1 z• • 13 
,-4 ,. 3 7 .,. 3. 34 2 ,tt, N • 1'S 
158 54 5D IID 4. H s• 7£ • n 
FS 23 •• 78 81 ze Fe ED • 51 
... •• Sa CS •D N Cl Ll'I • C2 
2 • 77 •• 7e •1 2• ,e ED - Da 
sa •8 s• 11D s2 llD s2 :n • x 
N ea C l •• 7e •1 2• M • 2:e 
18 •1 Cl ED 5 ••• s• z• • 1117 
•2 5a 23 22 •2 s• 1117 I D • •3 
52 CA 5C I'. 2111 84 5a llD • S:9 
s, •• e• 1• 22 • 4 s• 22 • 7 ,11, 
u s• t8 a2 • ,.. 

f'M• f'3 1• 3C 2111 4. SC 71'. FI' • 94 FAN II' ,.. N 32 •• OC CD .3 • Al F8 7 . 
FAN •• 2e 28 3111 •• OC N. C8 • ff FAC• P'A 23 23 23 711 f'II 81 C2 • 1112 ,..,.. 
f'iJl.18 c• M 28 ff 2'3 ~ 23 S6 • s• FAC8 39 "" 23 M 23 S6 (5 2iJI. • 3C ,, ... 

•• 23 •• '" c• 7• 2• ec • "' l'ADe •• s• 1117 11D s2 39 84 t:D - ~ "••• 
23 71 c• 7F H FA 1 1 • • • 24 ""°" S3 •• s• 21 •• ff 22 •2 • F4 F"t 

f',tt,28 •• 1• 18 Dill, c• 71! H ,.. • 72 l'M• s• •• 23 22 .4 ,. 22 •• • N ...... 
FA.3.9 II 13 ff 19 18 De F. Cl'• I F FAE8 s• ED .. . 82 51 CS e1 flt:• 94 F9M 
1',tt,38 ea ,.. Cf' 1• ll'a Cll' 14 3€ • N ,.,,,,. 7" ID 711 c• 4 7 CA 3C F,tt, • f'• F•M 

,. . 32 11 ,.. 31: 3. 32 K • C2 Fli#e ., •" 81 t:D s• •s SC ID • II , ••• 
1',tt,4. 1'8 la 71 32 N SC CD 83 • N F8ff •• ED 53 •s 5C EF e:, 39 • D• 
FA~ FA 23 t:D s• ., SC •1 n • K ,. . .. 23 ea 711 2• FS CD A2 2D • H 
lll"A~ ff ED N ED 53 •s SC CD • •• F.,. F I 2• H 2• ff s• 54 so • ~ FK• 

1112 2D FS 2 l ., •• l!D 42 • IS " •1 • •• •s 7C I'S 2.3 ,. " •• , • •D "'" 
39 CF ID 43 •• s• FI 29 • 1113 F . ,. . n ff ED •••• n I' I za • c• F aDt 

""7· •" 31: H 32 I I ... 311 :,• • IC F•n 77 1• Fa 11 .. ff ED S2 • u• ,, •• 
F,tt,711 32 9C F. 31: SI 32 at SC • •• .. . ~ 22 • • St Cl ea 711 •1 28 • n FU:a 
..... CD .3 FA 23 23 71' 1117 2• • SS F•3e .4 18 ., Cl •• s• ff ,. • 31 ,, .... 
FAN " 2 a 71E ,-11: 81 z• 2• f't: • " ,,. .... 2111 •2 s• 23 22 •2 s• A7 • " 
""" •2 2• A6 23 23 23 7a ,.. • AD ,,.4. ID 52 H ,. 2:,tt, .4 ,. 23 • 23 Fee• 
fliJl.n 24 Z• ff 21 711 CD 8D 2C • 11 ,..~ 23 23 23 23 22 .4 sa 22 • 21' FCN 

3• •7 &• 1,- ,.. c• 32 N • •4 ,..,. ff sa 18 eD 2 1 •4 •8 11 • fl:: 
--- ---~ ~ --------

Listing 2: Assembly listing 

FA •• F3 88 2 9 DI 
FA81 183C 1• 3e JA 
FA113 2A4aSC 8848 FIND L D 
FA96 7E 111•58 START LD 
FA87 FE89 9868 CP 
FA89 2821 8878 JR 
FAel 3AH ISC 8 8 88 LD 
FA9E •£ 899e CP 
FAeF C8 9 198 RET 
FA l 9 CB6E 9119 •IT 
FAl 2 2888 9129 JR 
FA14 23 91311 IMC 
FA IS SE 8 14 8 LD 
FA16 23 llSe INC 
FAl 7 56 8168 LD 
FA18 19 81 7 1 ADD 
FA19 23 9 199 INC 
FAIA 18EA 8 19QII JR 
FA I C CB76 8218 NEXT •n 
FAIE 299C 9218 JR 
FA28 23 e22e LOOPS INC 
FA21 7£ e231 LD 
FA22 CB7F 8248 an 
FA24 28FA 82'.'511 JR 
FA26 I 196 .88 9268 LOOP6 L D 
FA29 19 8278 ADD 
FA2A 18DA 8288 JR 
FA2C Cl 7E 8291 NEXT 1 an 
FA2E 28F6 9398 JR 
FA38 11 1398 8318 LD 
FA3l 19 8328 ADD 
FAJ4 1808 8338 JR 
FA36 FI ~48 ERRI EI 

••• 
RUN 
HL, 123627> 
A, CHL) 
128 
Z,ERRI 
A, 123728) ...... 
z 
S, IHL I 
NZ,NEXT 
HI. 
E, CHL) 
HI. 
D, 4HL) 
HL,DE ... 
ITAAT 

~z:::e~TI ... 
A., IHI..) 
7,A 
Z,LOOPS 
0£,6 
Hl.,DE 
START 
7, CHI..) 
Z,LOOP6 
DE, 19 
Hl. , D£ 
STA RT 

FA37 CF 83S8 RST 8 
F A38 8 1 8368 DEFI I 
FAJ9 FB 83 71 ERR2 EI 
FA3A CF 9'38 8 RST 8 
FAJB 19 ~9 8 OEFB 25 
FA3C FB 84 81 ERR3 E l 
FAJD CF 8418 RST 8 
FA3E 14 8 4 28 DEFB 28 
FA3F 3E28 8438 RUN LD A, 2.8H 
FA41 321 lFB 8449 LD CSE T HI• A 
FA44 3£38 94'.'5.8 L D A 1 38H 
FA46 321CFB 8469 LD CSETLI ,A 
FA49 3£71 8465 L D A, 113 
FA48 32B85C 84 7 e LD C23728J, A 
FA4E CD83FA 8488 CALL FIND 
FA!U 23 8 4 98 INC HL 
FAS2 ED586SSC 898 LD OE, C236S3J 
FAS6 81 8589 85 18 LD BC,5 
FA59 ED88 8528 LDJR 
FAS• ED53655C 8538 LD C236S31 , DE 
FASF CDA22D 8548 CALL 2DA2H 
FA62 F'.'5 8558 PUSH AF 
FA63 218188 8568 LD HL , l 
FA66 ED42 8S78 s ac HL, 8C 
FA68 3 .• CF 8588 JR HC,ERR2 
FA6A £0439158 8598 LD 4 23296' , 8C 
FA6E F 1 9688 POP AF 
FA6F 288A 8618 JR Z, IM 
FA71 3E28 8629 LD A , 28H 
FA73 321 lFI 863 .8 LD CSE TN) ,A 

FA7D 321 95C 
FA88 CDe3FA 
FAe3 23 
FA84 23 
FASS 7 E 
FA86 A 7 
FA8 7 2e1e 
FA89 21 
FA8A 7 £ 
FA81 FUl 
FA8D 2828 
FA8F FE82 
FA9l 28A6 
FA93 23 
FA94 23 
FA9!5 23 
FA96 7E 
FA9 7 FE:24 
FA99 299£ 
FA91 28 
FA9C 7£ 
FA90 CD8 0 2C 
FAA .8 3897 
FAA2 E6 1F 
FAA4 F6C8 
FAA6 321SSC 
FAA9 C D83FA 
FAAC C366F8 
FAAF 23 
FAl8 23 
FAii '7E 
FAIZ C08D2C 
FA•5 3882 
FAl 7 E61F 
FAl9 F688 
FAii 32885C 
FA•E CD83FA 
FAC 1 23 
FAC2 2J 
FAC3 23 
FAC4 71:: 
FAC~ FE• l 
FAC 7 C239FA 
FACA 23 
FACI SE 
FACC 23 
F ACD 56 
FACE ES 
FACF 2Aflll!ISI 
FAD2 A.7 
FA.DJ EDS2 
FADS 38 .84 
FAD 7 ED538951 
FAD• 218198 
FADE 22 .8251 
FA£1 Et 
FAE:2 23 
FAEJ 22845 1 
FAE6 2286SI 
FAE9 ED488251 
FAED CS 

8679 LD cl:J7281,A 
8688 CALL FIND 
8698 I NC Ht.. 
8788 I NC HL 
8718 LD A, CHLI 
8728 A.ND A 
8738 JR NZ, ERR2 
8 7 48 DEC HL 
97~9 LD A, (HLI 
8768 CP I 
8778 JR Z, NUM 
8 789 CP 2 
8798 JR HZ,EAA2 
8888 I NC HL 
8818 INC HL 
8821 tNC HL 
8838 LD A, CHLl 
8848 CP 36 
ease JR NZ . ERR2 
8868 OEC HL 
8878 LD A., CHL> 
8888 CA.LL 2C8DH 
8898 JR NC, ERR2 
8911 AND 31 
991• OR 192 
9928 LD (237281 , A 
8938 CALL FIND 
8948 JP LSORT 
8958 HUM INC HL 
8968 INC HL 

:;~: ~:LL ;,~:/ 
8991 JR HC, ERA2 
1881 ANO 3 1 
1118 OR 1211 
1828 LO C2J 7 28J, A 
1838 CM.L FIND 
1148 NSORT I NC HL 
1858 I NC HL 
1869 INC HL 
1878 LD A, CHLI 
1888 CP 1 
1898 JP N Z ,ERR Z 
1189 I NC HL 
11 18 LO E, CHLI 
11 28 INC HI.. 
1138 LO D, CHt..l 
1148 PUSH HI.. 
1 158 LD HL, C23296l 
1168 AND A 

~ ~ ~= ~:c ~o:~ 
11 91 L O 123296>,DE 
l 28'! 1 0K l LO HL,I 
1211 LO 1232981,HL 
1228 POP HL 
1238 INC HI.. 
12 4 8 L O l233 88 J,HL 
12S8 LD (233821, HL 
1268 &ORTH L O IC, 1232981 
1 278 LI ~ IC 
1288 LD BC , 32766 
1298 IN A.,CCI 
1381 an e,A FA76 3£3 8 8649 LD A,JIH 

FA78 328CFI 86S8 LD CSE.Tl.) ,A 15 ... ~~ ====================================.J 
FAEE 91FE 7F 
FA.FI £0 7 8 
FA,-3 C l4 7 
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£.jUTPUT: SPECTRUM 
Listing 2 (cont) . 

... 13 FAFS CA3CFA 1318 JP Z , ERR3 F •AD A ? 2278 L6 AND A 
FAF8 818A88 1328 LD •c , 1• FIAE IA 2288 LD A, CD£J 
FAFI ED516 5S C 1338 LD DE, 123653) FIAF IE 229 8 CP ...... 
FAFF EDl8 1J ... LD1 R ,.,,a 2e19 2388 JR NZ 1 Sk'.IP 
Fl81 ED536'SSC 1358 LD f23653J ,DE FIIZ 13 2311 INC D£ 
Fl8'S EF 13.68 RST •• Fll3 23 2J28 INC .... 
Fl86 93 1378 DEl"I 3 ,. ...... 2338 DEC BC 
,.,., 38 1388 DEFI 56 FIIS 7 8 2348 LD •• B 
,. ••• 23 131118 I NC NL Fll6 U .,,.. OR c 
Fl89 Cl7E 148 8 WIT 7, CHL) Fll7 28F'4 236 .8 JR NZ 1 L6 
,. ••• 21 1418 DEC ... F819 1837 2378 JR EXIT 
Fl8 C FS 1428 PUSH AF ,. ••• 96 23 88 &K IP suw ..... 
F18D CDA22D 14'38 CALL ZDAZH FIIC 313 4 2398 SET\.. JR C , EXIT 
Fll8 FI 14 ... POP AF IE'8BE ZA.8651 2 "188 UCCH2 LD K.., 123382 ) 
Fil I 2 828 1"58 SETH JR NZ,LEAVE FICI •• 2418 LD D,H 
FIIJ 2A8651 1461 EKCHI LD HL, 1233821 FICZ 50 242 8 LD E,L 
Flllt 54 ... ,. LD D,H FIC3 £0418851 2"38 LD IC, 123384) 
F81 7 SD 1488 LD E,L F•C 7 7 E 2 448 L 7 LD A, CHLJ 
Fil& 868'!5 1<198 LD w,, F•CI F'!li 2 4'!5. PUSH AF 
FllA 7£ l'!li .88 L2 LD A, CHLJ F•C9 23 2 4 68 IHC HI. 
FBU FS 1518 PUS H AF F9CA ea 247e DEC BC 
FllC 23 1528 I NC HL F9CI 7 1 2 4 89 LD A, I 
FllD l8FI 1538 OJNZ L2 ,. cc 81 2 498 OR c 
F8tF ate588 1548 LD •c,s F9CD 28FI 25 .88 JR NZ,L 7 
F822 ED88 1558 LDIR F8CF ED488858 2'!51 e LD SC, C23384J 
Fl24 168'!5 1568 LD w,, F803 CS 2528 PUSH 8 C 
Fl26 FI l5 7e LJ POP AF F8 0 4 EDle 2538 LD I R 
Fl2 7 21 1'!58• D£C HL F806 C l 2548 POP IC 
Fl28 77 1598 LD CHL,,A F8D 7 F I 2 558 L8 POP .. 
Fl29 ,.,. 1688 OJNZ L 3 F8D8 21 2"68 D£C HI. 
Fl28 118988 16 18 LD DE,9 F8D9 77 2s7 e LD CHLJ ,A 
Fl2£ ED52 162 .8 SBC HL,DE F BDA II 2588 DEC BC 
F831 228651 1638 LD C233 82 J ,HL FIDI 78 2:598 LD ~·· F133 C I 1641 POP IC FBDC 81 26 81 OR 
F834 II 1658 D£C we FBDD 28FI 2611 JR NZ , LB 
Fl3'!1i 78 1668 LD A,8 F IDF £0'!518851 262 8 LD 0£, 123384) 
Fl36 11 1678 OR c 1'"8E3 ED52 26:JIJ UC Hl. , DE 
Fl3 7 2884 1688 JR NZ , L l FIES ED52 2641 S IC Hl.,0£ 
F839 1881 1698 JR L4 F IE 7 22865 8 26'!58 LD C233 82J,HL 
FIJI Cl 1788 LEAVE POP we F8EA C I 2668 POP we 
F83C £0'!588858 1718 L4 LD DE, C232961 F8E8 •• 2678 DEC BC 
Fl"18 2A8251 1728 LD HL , C23298) FIEC 78 2681 LD A,W 
Fl43 23 173 8 INC HL FIED 8 1 2698 OR c 
F844 '2282SI 17"18 LD 1232981 ,HL F8EE 2 8AA 27 88 JR NZ,LS 
F847 A7 17'!58 AND A F8F8 1881 2718 JR L9 
F1"18 £052 17 68 SIC HL,OE FIF2 C 1 272 1 EXIT POP BC 
F84A 28 18 1771 JR Z,E ND F 8F 3 EDSBH'!lil 2738 L9 LD DE, 123296> 
Fl4C 2A 8451 1788 LD HL, 1233 98 1 F8F 7 2"'81258 2748 LD HL , f23291J 
F84F 23 1798 INC HL F 8FA 23 27'!58 IHC HI. 
F 858 23 1888 I NC HL FIF8 22 8 251 2768 LD C23298J , HL 
Fl51 23 1818 IHC HI. F9FI: A7 2778 AND A 
Fl5 2 23 CB2e I NC HL FIFF £052 2788 nc Hl.,DE 
Fl53 23 183fl IHC HL FCel CASCFI 2798 JP Z,END 
Fl'!li4 22 84'!51 1848 LD 1233811,HL FCe4 2"8 4 51 28 81 LD Hl. 1 C233 881 
F85 7 221658 18'!58 LD 1233821,HL FC87 ( 0 581851 28 18 LD DE, 1233 84 1 
Fl5A 1880 18 6 8 JR 8 0RTN ,ce• .. 2828 ADD HL , DE 
,~ 2164fl9 1879 END LD HL, 189 FC 8 C 22 8451 2839 LD 1233 88 1 ,HL 
FW5F 113298 188 8 LD DE,58 FCIF 228651 28 "18 LD 1233821 ,HL 
F862 CD858'3 1898 CALL e385H FC 12 1182 2e5e JR SORTL 
F865 C9 198. ... 216• END 
FB66 23 1918 LSORT INC HL L9 F8F3 
Fl67 23 19 2.8 INC HL EXIT F8F2 
F868 23 19 3 8 INC HL L8 F8D 7 
F869 7£ 19<18 LD "• CHLJ L7 F•C7 
F86A FEe2 1958 CP 2 EXC H2 F88E 
Fl 6C C239FA l968 JP NZ,ERR2 8E TL F88C 
Fl6F 23 1978 IHC HL 81<IP F818 
Fl 7 8 SE 1•e• LD E, Oil.I L6 F8AD 
F871 23 1998 INC HL L5 F89A 
F8 72 56 2 88 8 LD D, CHLI &ORTL F896 
F•73 ES .... PUSH HL OK2 Fii. 
F87"1 2A8858 2 828 LD HI.., 1232 961 LSORT F86 6 
F8 77 A7 2838 AND A END FW,C 
F•7e £"2 2•"'• nc HL , DE L4 F8 3C 
F•7A 3884 2058 JR C,OK2 LE " VE F8 38 
F8 7 C EDS3eesa 2 868 LD t2 32961, DE L3 F9 26 
Fl89 219181 2•79 OK2 LD 

~~3~981,HL 
L2 F8 1A 

F l83 22 .8 25 1 2ee 8 LD UCCH I Flt3 
F88. El 2891 POP HL 8ET N F811 
F.8 7 23 2111 INC HI. LI FAl!D 
Fl88 l 188'!51 2 118 LD DE, 23384 IO RTN FAE9 
F 888 • 1•2 •• 2128 LD ac, 2 OKI FAD8 
FHE £019 2139 LDlR NBORT FACI 
F898 22e451 21"18 LD 123 3 88 1,HL - ,A.,. 
F893 22.8651 .... LD ~~~~~~~.:.- •• FA71 
F896 ED4 88258 2168 80R TL L D """ FA3F 
Fl9A CS 217e L5 ...,... we ERR3 FA3C 
FB98 81FE 7F 218 8 LD 8 C , 327 6tlo ERR2 FA39 
F89E ED78 2198 IN A, ICJ ERR I FA36 
Fl"8 C8 "17 22.8 8 81T .,A NEICTI FA2C 
F8A2 CA3CFA 22 19 JP 

~t:~~~3 841 
LOOPtlo FA26 

FIA5 £0'!588858 222 • LD L001"5 FA2.I 
F8A9 4 2 2238 LD .. NEICT FA I C 
F8AA 48 224 • LD C, E &TART FA86 
F8A8 (8 .... EX DE,HL FIND ... 3 
FBAC .. 2268 ADD HL , D£ • 5FA4 
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THE EPSON 
CONNECTION 
Not many people want to u,e th e I deteribet I.he UN of a.n Epeonor1i milar 

CommodoreprintenontheirCom- print.er with a Commodore 64 by using 
modore 64 , but are forced to by the the uaer port u • Centro nict interface . 

lack of a Centronu ::a or RS232 atandard When uting an Epeon lt.l ndard prin­
inte.rface on th e machine . Thi .I a.rt icle te.r,a llofth e progra m controlcode11uch 

li sting 1 
:5 POKE :Yl4 27 ,16'9 1 POKE »-42"', 76 1 POKE :Yl4311,l8 7 1 PCICE 

594 31,1'97 
11 DATA 1, 2 , 3 ,4, :5,6, 7 ,8,'9, 18 , t l, 12 , 13 , 14, 15, 1•, 32, 48,64, 128 
211 OPEN 4,4 
38 At-cHR• C27>+CHR• C7:5J+CHIU C2tll +CHIUtlJ 
... 009U8t ... 
:5eFORJ • I T028 
6e READ A 
7 1 At • a« • CAJ 
oe OOSU8 1 ... 
ft NEXT J 

IN PRINT U 
118 CLOSE 4 
1211 END 

1 ... FOR I • I TO LENCA• > 
1118 POKE :5e428 , ASClNID • cA•,I,lJ I 
1929 SYS 58-42 7 
1938 HEIT I 
1948 RETI..RN 

LJntt 5 .. t • up • ... 11 -..chine c od• routin• th•t .allc,w,9 Lhe 
c.hara c tw- output sec tion of the interface prOQr .. 
to b• acc-aed di,-.c.tly. 

list ing 2 

PCN Dt:CIMBERl5191M 

u clear tcreen or cu.nor controb are 
printed ui fth eEpeo n wuaC BM 1515 
or one of the other Commodore printen . 

The progr am allow, the UICI of the 
normal CBM prin ter 1yntax, ~; 
OPEN 4,4 : CMO 4 : UST 
to Ii.at. a program, and 
PRJNT t4 ; CL08 E 4 

when the program hu listed . 
All output it in lower cue, and unlike 

othe r Centroni ca in te rfacea for the 
Commodore 64, gnphie1 charact.en 
1uch u the revel'8e heart 1ymbol for 
clear ICf'een a.re 1upported. Th e huh 
aign (Shifted 3) ia depicted u a pound 
sign on UK printen , but the Epeon UMr 
manu al will ahow you how to cha nge the 
pri nter to pri nt US ASC ll . 

Connection details 
You will need a connector for the uaer 
port and one for the Ce.ntronie1 end . The 
connectiom are a, follows: 

U-,-t Slpal -
A Gnd 16 
B Acknowledge 10 
C DataO 2 
D Data I 3 
E Data2 4 
F Data 3 5 
H Data 4 6 
J Data5 7 
K Data6 8 
L Data7 9 
M Strobe I 

Some c.refu l aoldering i1 needed on 
th e Centro niCI connect.or, but if you u k 
your local computer , hop nicely , they 
may even have a cable of this configura­
ti on. Even if they don 't you should be 
able to get th e bitt . 

Entering the prognm 
There are two methods for entering the 
progra m into your Commodore 64 -
with ueemble r utiliti es if you have a 
disk (I U9e the Commodore devel opment 
package ) or with th e Buie loade r Hated 
here. You will need to UICI the Buie 
loader if you do not. have a di1k ayatem . 

The assemb ler proer am ia in aevenl 
part.a includ ing a one-ti me copier to 
make a worki ng copy of the program 
(more on th ia late r), th e lin es of Buie 
used in the fina.l program, an up.cop ier, 
the i nterface itMl f and th e data tab let 
used by the interface . 

If you are using the aase.mbler , en te r 
the progr am in th e normal man ner 
using th e text edito r or aometh ing 
like Ea1)'1Cript and a.a.emble the 

pir:"n ~~i ng the low-loader , load th e 
program into th e $C(K)() memory area . 
Call the one-time loader by SYS 41112, 
th i1copie1 th e whole program in to pages 
$08 to $08 . The program can be aaved 
onto disk by using the following: ::°=r.":~ 256: POKE 48, ll : &AVE .. 1"11.1:· 

Th e poke.stet the Bu ie text point.e.1' to 
make the computer able to aave th e 
whole program u if it were a normal 
Buicprogram. Whenyou wiahtoWtethe .., 
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loader simply load thi1 file and 
run 1t. The program finl copiea the 
interface into 1t1 working area and 
then deletes ilalf . 

Thoee wishing to uJe the Buie loader 
or using a CUAel teo nly, type in the Basic 
Joader, aave it for future uee. and ,imply 
run it . 

lf you have made any typmgerron in 

Non-standard use of printer 
Not all cmt.l codes will be pnnted . 
Allowable codes are : 
6, 10, 13, 15, 17, - 20, 27 - !lli , 133 -
140, 144 - 160 
Cod .. s. 1 - 20. :ia - 31, 1211. 133-1 40 

r:: .... 

l··, .. 
: --

l·:;·1· , . 
•••• 

i;;·, 
~J 

·,··· · r··, .... 
.... .... . ... r:.: L. I.. I ' I -- I I ..... i;:, I/·.. r::r t·.:' r.:: ! .... 

Listing 3 

,, 

and 14.C - 159 are not true pnntab le 
codesu thesearetheASCI I valu esofthe 
graphica characten . If an EKape sequ . 
ence u.es either th eee codes or non­
printabl e codet then eomeUun g lik e 
Program I WI ll need to be used. The 
example lhown ia to print high­
reeol uti on graph1e1 whic h may aend out 
va luestolh epri ntersuc h u0, 1, 128. r 

1-·· 
iff I . .... 

• 
-f·· • ..... 

. .... 
' 1 r··· .... 

iii'j --· 

• • 7·· . 
• • • • . :·· 

, .. . . .. . 



If you want more from your MICRO 

weCil~PJl!l~ 
UPGRAOE 'ing your BBC mk:, o (model " A" or " B") •• the simplest, most co11 effec1we w•v of dramatieelly improving 
its c.peblhties. An U PGRADE gives you access to the world'1 l1rgest library o f pro fess,onat aoftw1re and clears the 
way for future exl)fln 1ion1 by adding• 280 A second processor 64K of 1dd11ional RAM, and a f lexible d11k dnve 
controller to vour already powerful BBC micro . An U PGAA DE 's abihty to run TRUE CP M rather then a CP M 
comp atible operating system is one of the fettures t hat make an UPGRADE the sensible choice. Couple thi s with 111 
ablhty to handle d 11k dr ives independently fr om the BBC micro and your ablh ty to chooH whit d11k dnves to use (311,", 
5y,.~ or even 8") and you ctn see why an UP G RAD E it t he only chotee . 
Software eva ilable to run on your UPGRAOE d micro 1Nm1 hmitleH . From wordproces11ng to f1n1nc1al 1n1lyaia for 
the professional user. to Pascal or Cobol for the aertOUa programmer , 1ll at1II capable of using the ~und and gr1phk:1 
capabilities of the BBC micro . The choice don not end there though. An UPGRADE d micro ean be funher expanded 
by adding upto three of our option boards lo the unit. There are boerds available for expand ing the UP GRADE '• 
RAM. for providing funher aer ial or parallel interfaces. addiHonal disk interfaces for SY,· or 8" disk drives. There 11 
even a Winchester disk controller and an IEEE 488 interface opt ion . 
So 1f you do want mo re from your micro- UPGRADE iL 

SP£CIFICA TION S NOTI : M Uf'OIIAOI 00.. not ~•,.lh9 filll"t ol • OFS 
'Mltl#IIMHC:moc,o . 

PRICE: £299 + VAT ,§',~ ~ov'~ 
UPGRADE TECHNOLOGY , 290A High Roed , Lo nd o n NW10 2EU . •;Ji · 

Telep hon e 01-4111 441 8 . T elex 48523 . Sym1y1 G. Q(,J' 

O HOME COMPUTER IS COMPLET 
ITHOUT IT 
Because T ouchmaster opens up the 

me computer. 
First, to the full range of users, even 

he very young. 
SecondlY, to a whole new style 

f software C"Touchware"), which is not 
1m1ted by the keyboard. 

T ouchware goes all the WiI'f from 
ar1y education packages to sophisticated 
raph,c programs. 

What's more, comparable pads are 
imited because their surface 1s composed 
f either a bank of sw,tches of finite s,ze or -...----------------====----..4' 
rbon tracks laid in a gnd. 

Or they need a dehcate electronic 
tytus. Or they offer a hm,ted worlong sur­
ace. T ouchmaste(s full A4 pnnted surface, 

companson, is totally linear. 
It has a resolution of 256 x 256 

nts (that's what makes Touchmaster so 
ex1ble). 

PCN OECEMBERl51964 •• 
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Lf1<nan09 

48K ZX SPECTRUM 

Tir Na Nog- tw lalld of yotrtll, tw otlltr -111. 

Tir Na Nog- tw klll9CIOII of tN sldllt, tN IIOllt of dagda's QIICIIOI. 

Tir Na Nog- a vast alld to11plt1 adftlt1rt , 11 a •aglcal C1ltk lalldscapt. 

Tir Na Nog- a !lost stun1l119 vtwal tlptntll(I , wtt1I statHf-tl1Hrt fllfll 
a.l• atloll. 

Tir Na Nog- a tTlt to11plttr IIIOvlt. 

ALSO FROM GARGOY L E: 

THE STUNNING SPACE GAME, 

AD ASTRA - £5 .95 

GARGOYLE GAMES. 74 KING STREET. OUDLEY, WEST MIDLANDS. TEL : DUDLEY 2387n 
PCN OECEMBER1619&4 



SNOWBALL EFFECT 
- Gornn1 U111* - IOllwoR p1m11s NCI thrtols ol delth l,o lho i.t.st u..19 

It'• • .. gn o( th e number or roleor K1mK1mberley ,whohu thu doffn't make you groan 
exct:llent • d\ ·enturN •ppear- MCaped!romtheSnowballtnthe ju.I. wait till you wander 1nLo 
1ng1nthebu1ld·upl0Chrdtmu atn.Logluk,r and l•nded on the the Keyatone Coppice 
that even Level 9 hu toqueu e planet Eden , which 11 in orbit Aa you roam the part.a or the 
for review apace , but a t leut at round the yellow sta r , Enda ru Eden landAcape un•ffected by 
rp,•esyouachan.cetotrytogetto ~U~::i!~!:

1
~.;:::Sj the blut from the Snowball 

l ime , but it can l'ftult m ,ome 
hlllr -tea nng f.ru.atnillng ex· 
change •. 

You begin at Checkpoint 
Cha rli e intent on returning 
from Eut Berhn w1th the new 
Rua ian cypher math1ne , 1ta 
code book , a 1 .. t or Ruuian 
qenta an the wff t , and eo on 

r,r:,:;;;k:t!. :~fo11i:~~:: Eden, and on board there ia ~7:!1mpt~n't Dc!M~/ .=;~ 
~Ts':;';.;ntor ~:t~ra~~ =:v~':1~~~~~~:': !~~k!}~-::::!,:.~•.i:; 
!~·~~~~~~~.:~ :=!::~~~nJ:~it.~1!! :!~it ci: ~:~1~ ;:;~i: ,-- ..... ---.r,r-----. 1 ~·ell u the plant.a and waldh re 

~(j~~:\~~(~:. o~ 
re,cogniN any agent in dafflcul· 
ty and you are on your own ' 
Whale 1t hu aome int riguing 
problema, I'm a fra id .A., ,g,. . 
m.er1t Ea,t Bulin it arnat.eur~ h 
compared to many other excel­
lent Spectrum a dventurea 

£1 l .95d11k venionfo rB BCand 

CoThe~0
~. Commodore 

and Spectrum have gnph1ct. 
for the fil"ll tune an a Level 9 
pme, about 2-40 ptelUrH in all, 
whale all t.hoee poor old BBC 
ownen with their fa1hn1 
memoneare t onl1 a 1l1mpeeof 
t.he pacturM by using a .eparate 
demo program.. Mind you. good 
uthe ptcturet are they do tak e 
Alft to dra w, 90 Commodore 
owners will be pleued to know 
tha t the ir venlon includes two 
additional oomm anda that 
don't need explainanc- WOIW8 
and""'"1RU. 

Pretty pictures 
The picture takes up roughl y 
the topt.-. t hmboft.he Krffn, 
a nd wit h th e bottom hne n1clr.­
erin, at auggetla that the 
p1ct:ure 11 btin1 conatan tly ~ 
drawn. 11ua .eema to be con­
firmed 1( you 1w1tch Lo t.ext­
only, an which t he bottom nine 
l1nN KTOII upthrouah the area 
where the picture would have 
be<n. 

o~:.o:;~~::~r~:;:~: 
PCN DECDIBER161M4 

on th11 ittrang e planet . You •re 
heading for the robot. oty or 
Enoc.h,and a ll thatyou know1a 
that it iaon a n equatona l ahore 
where four nvenmeet . And •II 
that you know about the adven· 
t ure 11 that you must eolve it 
The adventure l1 thorough and 
proreesional •nd a mull for 
every adventurer . 

A bn ef ment.ton for a new 
N!leue forCommodoreownera. 
TM S«Jrcltfor K1116. Solomor1', 
M inn from Sevem Soft.wani a t 
.£9.~. It '• a two-part graphics 

=~~:u;:r;,;.~he ;V:,.% It'• a aha.me to eee an ot.her­
wi9e promiau1.1 a dventure from •••••••II ~::e: :.~nt; ~te:i~,~~ ==~r:f .. :~,,:n~t:.~~e~ 

Marwr, •nd •n exce"tent ex11:n­
ple o( the rettnl trend for 
adapt m1 boob . 

A 1;:'~eEvewt~,:,.f=~ny~ 

good 1iton g there m the 11.n­
t.oghder'e contro l room mutte r­
ing - you have a lim ited 
number of moves to make your .... ,,.. 

'J"here are only two other 
room, on the 11.ntoghde r, • 
pedded room and a wa lk-in 
cupboard , which conta in, 11x 

mt.el'fflm1 1tem1 Sedly, you 
can carry only four , and while 
the rad.tu1t and compu, &eem 
to be obviou• cholON, will the 
tent prove more u,e.ful than lhe 
ge1ger count.er? While you ' re 
buay th 1nk1nga mesu.geromM 
through . 'Kim Kimber ley , you 
are suilty of murder Your 
aentence will now be carried 
out ~peretod1e ' Infact ,you 
atall have• few more moves. 

Of'couneaurv iv1nga nuclear 
up lotion ia noth1n, compa­
red to what followe, i« 1UTViv­
ingt.heLe,-e191fflMofhumour . 
Would you believe a th ieving 
pe.rrot ( mutt be one of thete 

:'!~~;.eu~:~~':;~: 
random , 11quawU 'Har, Har,' 
1teal1 your 11ooche1 and h1dea 
them in the maize? Yet, there'• 
a maize maze in thl1 one , and 1f 

and LI for the 48K $pec1.rum •t 
only £5.95. The main problem is 
that at\t,r the location deecnp­
tJon and vi1ible obje(U are 
printed, and you rupond to the 

~on E\·e da una &he'• being 
driven mad, to t heextentofnow 
aee 1n1 her analyfl tw ice a 
week. Her difficulty l1ea 

~~ ....... -.. 

Adlllrl09N.,........il ...... l.eNltW..tw ........ 

prompt. you must watt while in Twin K,"6'Wffl Valky . You 
the deecnption a nd OOJ«ta are muat. lt11l the drqo n to set the 
hstedapinbeneat.hyourinput Mut.erKey,a.nd Eveaaya llhe"• 

=w'i:e:f:O'n~:,::°.:!: t~GO~Wf~:f1i\Vtmr 
Th.ia u.1ually re.ulta in two What ahecan't havetried,u1t '1 
location cte.cnptiona on Kree n the only eoluuon i1 (read inff 
at theaameti me,oneatthetop bac.ltwarda): FFAT SNED 
andoneattbebottom . Alto ,you OOWG NOLH TIWN OGAR 
enter c:ommandl and obj4!Ct.a in DTlH . Ju.It ae nd the ana lyat.'a 
full . No problem mOflt o( the feet to me. r .. 



a compilation of Bugblan.er , 
lunar R~ue . HeU Ho~ and 
Crown Jewets. guarantees 
many hours of action packed 
fun and enjoyment. 
S!ndbfulcob.lr -­lendi:Me • MMnPt 

SUBSCRIPTION ORDER CARD 
I wont ,-rMftCII Comput•r tMws d•llv•rN to my door 
•v•rywNk 

O I ,_. (SI--, .......... . ........••. , u« t20 00 
0 1,-.Ewape ...... . .. ..................................... W .00 
0 1,-.oinNNI........................... .. ...................... US .00 
0 1 ........ ~_.~_,___~,.._. 
D ,.__~...,.MUVIY'-">,,,,e,,t/~E..-c.onf (.W... ..... IIOI - I _ ... _______ ...,.., ...... ~---- -

wt.t.,,.olMicr-.do)"W- 1, __________ _ 

0o,__ ... ~.._._ ?:'----- ----

---
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The Key To Success I 
Now. with the new Stonechip Spectrum Keyboard, the user has no worry of damaging the Spectrum 
itself as improved designing ena~es 1t to fit the case perfectly . 
Assembling the case is simple as it consists of two halves , the top half containing the keyboard , with 
a small pnnted circuit board , attached by nbbon cable , plugging into the rear of the Spectrum . The 
lower half fits precisely around the Spectrum , thus preventing any risk of damaging through 
movement . 
Your Sinclair guarantee need not be invalidated since the Spectrum does not require removel from 
its e,se. 

THE MAIN FEATURES OF THE KEYBOARD ARE: 
D No modifications to Spectrum necessary as it connects via rear pon . 
O Full-length space bar 
D Built -in 'Echo ' amplifier and tape interface . 
O RESET keys remove the need to disconnect power supply lead. 
O Single key 'DELETE'. 
O Single key 'Extended Mode' selection lie one key replaces the CAPS SHIFT and SYMBOL SHIFT 

funct ion). 
Fully compatible with Interface 1 and most per ipherals . 

- ooo • o 
ELECTRONICS Bi~BB 
Stonech1p Electronics , Unit 9, The Brook Industrial Estate, 
Deadbrook Lane, Aldershot, Honts Telephone: (0252) 333361 

Extender unit ~ to UM With lnten'ec. 
2 •nd Kempe to n Joyst tek ln terl .ce C2.50 £59·95 

DEAL.EA ENOUlfllES WELCOME 
Olll!Wl'y epp,o)(•IM19'Y 21 et...-. 

~---------------To: 1i1on1cNp ~ Urllll .. n. 9rook lndU9tNII htaN. 
~LAM.~ ........ f.,._. ; f025Z)s»311 

·------ ·----- ----
Alprknat111inCtUt .... ,otVAT.Polt l 'M.ldntforU l.~ 
~•.saoct1s,r,1 ..... _ 
-· ----

--·~-=... ii I ii I Ii 111 Ii 11111 
l•r -c,._.9'() 1c ( __ 



Commodore computers a.re not re­
nowned for their tape operating 
1Y1te.m. Alt.hough a Commodoni 

disk drive will incre ue the loading 
speed it'1atq uite a la.rge ex-penae. Th is i1 
where the Entrepo Quick Data Drive 
tri et to brid&e the aap, act ing the ume 
u the Commodore C2N cuee t te uni t, 
but about th ree to four times fut.er . 

First Impressions 
The Quick Data Drive i11Hghll y , mailer 
than a1tandardCUNtteand hu a cream 
coloured metal eati ng. At the frontof the 
cue ii the ti ngle wafer drive - normal 
CANeltM aren't UMCI for storage, in-
1lead, there Q a amall wafe r. Unlike a 
standard caaeett.e, the wafer hu a 
continuoua loop or tape insid e, rathe r 
like a Sinclair Microdrive cartridg e . 
However, the wafen appear to be much 
more robust th an th e ir Sinclair counter· 
put.a , even if they are slightly large r. .. 

A 1mall 1liding door coven the tape 
when not in ute - italidetout oftb e way 
when a wafe r it inaert.ed . Th.He have to 
be formatted before UBe in exactly the 
aame way u a floppy di.sir.. Different 
lengt.ha of tape are availabl e; obvioutly 
the greate r the length of the tepe, the 
sreatertheamountof 1torag eav ailable. 

Out oC the rear of the machine comu 
the lead which connect.a th e drive to the 
Commodore 64 or Vic 20 , plugging into 
the ca.uette port on the rear of the 
machin e. A connector i, provided on the 
rear to connect your Commodore eu&et­
te recorder to the drive or to connect 
another Quick Dau. Drive . There i1 alto 
a , mall push button which I, u.ed whe n 
boot.ins up the system. 

Documenbtion 
A 37 page manual ia supplied with the 
data drive cont&ining everything that 
you need to know. There are pictu.ru 

ahowing how to connect the unit to your 
Vicor Commodore&t . Aleo shown are all 
of the different methoda of exparufon, 
tuch u uaing more than one drive, or a 
drive and c:uaette . 

A.a with busineu computen, an oper · 
a ting syste m needs to be loaded before 
you can Ulle the drive. ln the use oflhe 
Quick DaLll Drive it ii called QOSand all 
oft.he commands are full y documented. 
A File Management Utility (FMU) ii 
alao available, which allows you to copy 
files or load in a wafer directory. 

Al the back of the manual is a lat of 
helpful h.inta such u 'Don't leave 
m icrowafen in very hot places. such u 
the top of a 1tove' or 'Don 't leave 
microwafen in a very humid pl ace, 1uch 
N a hot ahower'. The number of people 
that are likely to take a shower with 
their wafen, or to try cooking the m on a 
ttove mu.at be very amall , but now you 
know not to do it anyway . 

PCN 0£CEMBER1519M 



A memory map i1 alao included and 
thi1 1hould be looked at extremely 
care:(ully if you intend to at.ore any data 
oruae machine code. Make 1urethatyou 
don'tov erwrit.e the QOS. 

In use 
Flrst attempta at using the Qu ick Data 
Drive failed miserably . Fir1dy you must 
boot up theQOS by hitting the lhift and 
run/It.op key1 on the Commodore II if 
you were loading a program from 
ca.uette. The normal 'Pre. pla y' mea--
11ge will then appear and thi1 i1 when 
you press the butt.on on the rear of the 
drive to 1tart the loading ofQOS . 

It Hemed to do th i1 perfectly, but once 
it had loaded any further command• 
directed to the drive returned the erro r 
meuage'WaferNotPreaent' . ltappean 
that the 64 1 waa u1ing cauted the 
problemJ 1ince when tried with anothe r. 
the data drive worked perfectly . It i• 
"-ort.h noting that the Commodore 64 I 
u&ed wu a new one which worQ with 
everything elee . Commodore d<>et keep 
making IO-C&lled 'improvementa ' to the 
64 and I can only usume that the initial 
probleffll with the drive mutt be du e t.o a 
change within the ma chi ne. Entrepo 
11id that although the Quick Data Drive 
wu pre-production, it 1hould work with 
all machine. when it become. gene rally 
available. 

Once the QOS i• loaded it 1it1 in 
memory from locat ion COOO and the 
FMU 1it1beneath the Buie ROM on th e 
64. On the Vie 20 the QOS 1it1 at 6FFF 
andtheFMUaitut57FF . 

Unfortunately COOO is an area of 
memory whJch a num ber ofprogranuon 
the 64 UH already. Th it meant that I 
couldn't run my favourite word procet-
1ing procn,m and a few gamea Pf"OI· 
ram, . 

Another problem auoeiated with th e 
Q0S ia th at you quite often have to 
reload it . The only way to exit a lot of 

PCN OECE.M.BERl&IIM 

Commodore program1 it to tum the 
machine off. This obviously mearui that 
you loee the QOS. It would have been to 
much nicer if the un it didn't use up any 
memory for ita operating 1y1tem. 

Through QOS the Quick Data Drive 
can handle Nquentialand program files 
in exactly the aame way u a cauette 
drive. OPENI it Wied to open a file and 
PR.IN'T# it used to aend data to it . The 
mainadvanlaieoftheQuick Data Drive 
is the speed at which it can handle data 
filea, making it much moreu&eful than a 
caue tte , which forces you to wait houn 
before your program reads in the Jut 
record oCthe file . 

One of the most diaappointi ng fea· 
turt:1o(theQOSi1thatitdoes:n'tinclude 
the facility to get. a directory of what i• 
held on tape . The only way todothi1 iato 
use one or the option, that the fil e 
Manage ment Utility givea you. Fortu · 
nately thi a it loaded togethe r with Q0S 
and on typing LOAD .. FMU" it will 
appear . A1 aome program, alto use the 
areao(memoryundertheBuieROMfor 
data ttorage, you may have to wave 
bye-bye to the FMU . Any further 
at.tempt.a to load it will ruult in the 
meuage 'Insert Q0S wafer' . 

FMU mustalao be used if you wi1h to 
(ormata new wafer or create a newQOS 
wafer . There are alto a number of 
opt1on1 th at allow you to copy files from 
tape. or di1k to a wafer and vice vena . 
Thi, iautremely uae.ful and enabled me 
to t:ranafer program, with no trouble at 
all . 

I used it to tranJfer a program from 
disk to wafer and then on to tape. All 
three venion1 were then loaded back. in 
10 that the t ime difference , could be 
cheeked . To load the program from tape 
tookoneminute30,econda,fromdi sk it 
took.15NCOnd.aandfrom waf'erittook20 
1eeonda, a vaat improvement over cu­
aette . Obviously , the longer the length of 
tape in the cartridge, the longer it will 

take t.o find a program . It it therefore 
wiN to UN u lhort a tape poaible for 
each applicati on to speed up Joa.ding. 

While performing the test above, 
another problem came to light . Even 
though you can plug the cauette recor­
der mto the rear o( the dnve , you can 
only transfer programs between the 
data driveandea.ueu.e ; it it not pouibla 
to load a Protr•m from eusette. So 1f you 
wished to use both ca.asette and a data 
drive you would have to resign youTNlf 
to a lot of plugging in and outof 10Cket1. 

Verdict 
The Entrepo Quick Data Drive ita good 
repla«ment for a eaue t te recorder . 
Even though the metal cue makes it 
more robust, 1 can't help feeling that a 
plutiecue would havedoneJu1tu well 
and would have made it a little cheaper . 

ln addition it hu a few bad pointa -
primarilyitwou ldbeextremelyd1fficult 
to u&e with ui1tingtonware . But 1Cyou 
are more interested in developing you r 
own program ,, would like a quicker 
met.hod of 1tonge than tape, and can't 
afford a disk drive, the Quick Data Drive 
could certainly aave you a lot of time, 
providing you keep the memory prob­
lem, in mind. ,.. 
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TOO.: 
BOX 

'84 
ATARI / CBM/ MEMOTECH/ ETC, 

TOOL 80X'84 1s a very helpful tool which 1s made for you, the serious 
computer user, 
TOOL 80X '8 4 is speoally desioned for electr on1cal functions such as: 

-mak1no your own 1oyshcks, paddles, llQhtpens etc, 
-mak1no oanQmQmstruments for llQht, wmd, heat and res1stM1ce, 
-makmQ electronic alarmsystems , 
-malunQ your own robotsystem, 
-develop1nQ your skills m computers and electronics, 

TOOL 80X'84 1s needed m schools, work or for your hobby, 
TOOL 80X'84 is delivered with a informative user's ou1de with lots of 
prOQram llstinos, 
TOOL 80X'84 is a necessity for the beomner, 
TOOL 80X'84 adds a ou1te new dimension to your computer-life • 

DEALER AND DISTRIBUTOR 
Send for our free: TOOL BOX'8 4 Information, INOUIRIES INVITED 

Norll/1 El•ltlronlltlt £ 36.25 
.... DATA•SOFTWAR E ·-· 
P.O. BOX 228, N-7701 STEINKJER 

_... ............ £250 ....... 

NORVVAY 
----- TEL (NORWAY) (01047) n65440, n65310 ------------- - --------------------------

I own the 

Name 
Address 
C1tv/St,lho 

comout•r and Ple .. se s .nd 
CDOlH of tho TOOL BOX'8 4 £ 3o,25 p.p. v,d / or 

fr•• TOOL BOX'S' Inform.ahon. 
MCI or V11ul 

Exo.Oate 
SJQnatu, .. 

Ct>&reocardno•~~~~~~~~ 
TOOL BOX' 84 11 a trademark of Norb1t Elektron1kk. 
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ULTI-TASKING 
ON THE CHEAP 
j lt'•_ ,..... w ..... 41111afRAMlddodt.,.., ~11o1 ,..'li-tw I 

111• 111zM11-• IOldtriof no ta lo-1111 XK ,.,....,..,. ....., _ 

It may rome at a 1urpn&e to you, but 
1t'1nowperfec:t.ly (ea11bletohave4Mb 
o( RAM fitted an d working on a 

Spectrum . This would probably have 
come aa a shock to Stephen Adami , who 
i1 regponsible for the hardware that'• 
made it pou 1ble, when he to ldered hi1 
first ZX81 RAMpack yean a.go. We've 
all grown a btt since then, and the 
Spectrum i1 no exception. 

Features 
The XK expansion 1y1tem is a simple 

idea - or to be more prec11e, it'1 two 
1imple ideas . And the beautyof1t i1 that 
the entry level modification cost.a only 
.£15.95 for, if you're lucky , an extra 16K 
ol memory . 'lf you're luck y' because 
eome Spect.rum aren't 48K at all -
th ey're64 K,and thil i1a conaequenceof 
an early piece of cost,-cuttmg on Sinc­
lair's part.. 

But the failure rate of64 K ch11>9 hu 
dropped recently , to you may find you 
have extra memory you can't use. The 
XK ia intended to give you acceutothi1, 
and to RAM up to4Mb , m banktof32K 

In use 
Stephen Adams saya fitting the 

modificataon II dead euy I reckon it 
would be a ma:htmare . Look at the 
picture and judge for younelf, but if 
you're not much cop at aoldering, it'd 
make mueh more 1eru,e to pay the extn 
to have Televi sion Services do it for you. 
Once the aystem'• iruitatled you •till 
have a normal Spectru m, IO there 
sho uldn 't be any problem loading 
commercial 90ftware. The clever bit, 
actua11y gettmg the XK working, it 
dealt with by the eoftwue. 

This hu been written for the •yste.m 
by Andrew Pennell , and ia called XP 
Bu1c - calhng it a Basic may be a liule 
overblown at th e moment, but the idea 
wu to get a work ing 1y1tem out now, 
and develop the operatmg 1y1tem later . 

The extended Buie addl a number of 
funct.1ona, but the 1y1tem'1 core it 1t.1 

ab1ht y to handle extra pages of memory. 
1'heoe are buically 32K bank> oC RAM 
that can be 1w1tched in and out , and that 
can run teparate programs. ,., multi ­
tuk, through mterrupta. 

Think ofit thi1 way. Say you want to 
run a program that ordinari ly wouldn 't 
fit ma Spectrum. You can divide it up 
into ,ubroutine. placed on different l'lle_tlb_ ....... __ _ 
... _ ......... ..... 
.. 

page, of your expanded memory , and 
1nst.eadofUJingGOSU8you'd RAND(). 
~UZE USR 26003: PRINT XXX, whe,e 
XXX it the page number . The progTBm 
on that page ii exec:ut.ed, then you 
return to the main program . .Multi­
tuking i• controlled ,imply by chaining 
the page1 to be multi -tasked togethe r m 
command line. 

But wait, you uy, 1f the paget are 
operating independently how can you 
update the values of parameters on a 
page when they may be changed by 
another page? Thi• 11 allowed for. The 
area of RAM from 29000 to32000 is for 
transferring data between programs , 
and 1tcan be used 1imply by poking the 
valuemtoth1 1a reathenpeek.1ng1twhen 
you need it. 

Windowing is the other major feature 
of the new operatmg 1y1tem The&e 
acroll automaticall y, without ask ing 
you the Spertrumowner'• favouriteailly 
quNt.t on, ' IC1"011?' Obviou.ely window, 
are import.ant if you're going to be using 
a multi-tasking 1ystem, and these are 
perlectly usable, a lthough limited If 
you move a wmdow over another, th e 
data won't be refreshed when you take it 
away, but more expen1ive mt1chine1 
than the Spectrum lack thi1fac1hty . 

The multi-tasking aleo h&J the odd 
rough edge, most notably the way that 
when one of your program.I fin11hes, the 
others all suspend operation 88 well 
Th.is isfairlyeuytodeal with, however, 

and considenn.g the syste m's low pnce 
you'd expect the odd COlt-cuttmg fudge. 

Tru e, the command, are a little 
unwieldy, butifyouhavelnterface 1 you 
have the option to UH shortened com­
mandl prefixed by'• '. At far u 90ftware 
11 concerned , 1n1t1ally th e 1y1tem lookJ 
hke being catered for by t he tmall but 
thnving Spectrum bwuneu 90ftwa.re 
hoUNI. Andrew Pennell 11 look1n, at 
modification. of Taaurord 2 (4Mb RAM 
disk ? AU thi 1 could be yours) and 
generally the busmes.s progTBm1 wtth a 
modifiable Bute attached shouldn' t 
pre&ent too many problem, . 

T0Wtethe1yatemtobestadvantage,of 
course , you'll need RAMpacks . These 
come in 64K batche.,andarea bit pricey 
at £100 . If the 1ystem takes ofT, the 
RAM pack price may come down a little, 
but think of it thit way - for £250 you 
can get a Spectrum with more u.eer­
memory than the QL. 

Verdict 
I'm not going to 1tart complaining about 
anyt.h1n.guseful that cost.a only £20 . The 
XK i1 a neat little syate m with great 
pote.nttal. With 1uch a low pn ce you 
don' t have to find excuees for buying . 
That said, if a bit of work could bnng 
contiderabl e rewardJ and if it take1 off 
1ufficiently we 1hould be seeing en­
hanced veniiont. Television Services 
wua bitcqey aboutm y•uggestion that 
they give me a euttom·butlt 4Mb Ram­
pack though . . . ,. 
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EXPAND YOUR HOME COMPUTER 
AND YOUR IMAGINATION 

TO THE LIMIT 

Take Just about any lond of software 
and think how the keyboard complicates things 
andhmltSyou. 

But once you've started with Touchmaster, 
anyth1ng's possble-and a lot easier. 

El<perience the expanding range ol 
Touctware-Arcade Gamies, Graphics packages, 
early educauon ~rams, Synthesiser, Board 
Games. Or wnte ' you, own programs. Either W8'/ 
they all take on a new d1me11S1on with Touchmaster. 

Touchmaster's unique technology 
allows the lond ol accuracy ol control and flexibility 
ol opphcotion wtuch simply aren't possble 
with other pads at a comparable p,,ce-o< even 1f 
you P8'/ six t1mies the p<ICe. 

Touchmaster has both serial and 
parallel pons. so you can use 1t Wrth Just about 
every computer ava•lable-1nclud1ng your,- one. 

Buy Touchmaster and, with 1t, 
you'll find everything you need to start using 1t 
1mmed1ately-1nclud1ng a f\JII graphics 
software package, all necessary connections for 
your existing home computer and a complete set 
ol 1nstructlOllS. 

Complete and post the coupon for more details. 
Or phone Teledata on 01-2000200. 

Now anyone can master the home computer 

TOUCHfflASTER 
"-.. Touchmaster Limited, PO Box 3, 
"V' PortTalbot. WestGlamorsan SA131WH ,-------------, I Detailed informatlofl. please, I 
I on Touchmaster and its Touchwa re. I 

I -. I 
I _ I 
I I 
I I 
I .. """ I 
I PCN11tl ----------' 



FIRST 
AID 

foryour64 
Com puters, lik e people. arc fallible. They need the right 

combination of code and care to perform eff ecti vely in the 
business or the home. And that requir es first hand knowledge 
from you to create a healthy operating environment for your 

Commodo re 64. 

Knowl edge about machine language. about the lesser known 
qualities of the 64, about the disc drives, graphics. and about the 
tricks and tips to keep your64 on lin e. That's why Fir st Publishing 
has now launched in the U K a series of high quality books and 

softwar e packages to provide a complete healt h care kit for your 
64. Commodo re 64 users throu ghout Europe have already found it 

a to nic. We think you will, too. 

1----------- 1 
I......... I 
~ ::'.!._.~ !:,'" .a~~:n~ .?~ c·::St.::_.in~ ,1~ 7!..'.!_ _ _: , ..J 
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T'h9 roots of computer 
I ~~mes are buried in a 

myt'::.'Th:',-:;r!;P~~.·~?ght 
have been a simp le text 
adventure such as Hunt The 
Wumpus - output to a 
printer of course. Or 
perhaps it was en earty 
version of Star Trek., again 
with prin1ed results of each 
move. 

The modern moving 
character type game is far 
more immediate, requiring 
fast reflexes . It rapidly spht 
into shoot· 'em-ups, mazes 
and platforms . The 
movements are simple, 
shoo t or be shot. avoid the 
prowl ing creatures and leap 
paping chasms. An 
inter est ing question Is why 

=~.·ir;;:nir~ :ri~dly 
space, defence of Earth etc. 
Perhaps it's easier to 

~~:H~"n· :~~·s. be0~~~h.;~i 
dest ruction. Certainly, space 
is more exotic and romantic. 

Moving games are at their 
best in the arcades, and 
software producers have 
spent hours convening such 
fevourites as Space 
Invaders, Phoenix, Frogge, 
and so on. Many new games 
are still 'versions' of arcade 
favouri tes- some licensed, 
some not. More recently, 
software house s have 
produced the 'official' 
computer versions of games 
by At ari and Konami among 
others. Only very recently 
have we seen a reversal, 
where the computer version 
is launched almost at the 
same time II the arcade 
ma<:hine. 

~,:rr=~~:g1~e:;1:n 
frame drawings of space 
ship s meant they could 
appear to rotate, approach 
and retreat. The method has 
even been used in games 

! k:e~~~v;,1:~:r~~,itrt 
out in orien tal surroundings. 

Ano ther importan t 
development has been 
simula t ion, particularly in 

~Wehr\!ic~~r!~a:;;:p1:;~
1 

and controls are sparse. 

;~rw~~~~y~oun::i~~ is slow , 

simulate the physically 
impossible. Among the best 

~':,,~J!;~1;:h~;i~. Solo 
Flight (Commodore 64). 
lnterd ictor Pilot (64) , Aviator 

1~~~ ~![;¥{!~ e~:~~nes 
range from Spitfires to 
fighter jets. and the 
programs often include 
some battle element. Some 
games Inco rporat e flight 

:i;,,u~::~:;~rr.1:,~.larger 
Acornsoh) or Star Trader 
(Spectrum , Bug-Byte). 

Iden 
Programmers have combed 
many fields for novel Q8me1 

~~:!·!~i~h~:~~~1~:1fn of 
earnest. Everyone lik es a 
good story and 

~~~mf~~~~~se and 

~~~ !~~~dt~aJ7k1:!:: ~r~ 
n•·Nog), Greek myth 
(Pc,gasl1) and more recent 
folk-tales such as The 
Hobbit . 

The borrowing often takes 
little more than a scenario, 
characters and/or some 

~~f:~~::~~~eah:s ~::,1e 
to do wi th the original. 

Books ere an ideel source 
of Ideas, scenarios and 
characters. Some games 
have borrowed from Dante 
(Inferno, Richard Shepherd), 
The Bible (Jericho Road, 
Gallilee. Shardsl. but more 
recently teience fict ion/ 
fantasy has been a major 
source. Mosa ic publishes 
book/game packages such 

H~~rP~~ ~~'1t~in~:~ry 
Stffl Rat Saves the World. 
There 's War of the Worlds 
(CALI and some of Anne 
McCaffrey's science fantasy 
works have been 
'tran slated' for computer. 

ba!°J:;:d~:fe ~!:l/:)~, t 
Peddler's Golden Hare is 
Hare Raiser, f rom Haresoh. 
The prize is- 1he oriqinal 

n:w~~e~a:i~~ti,·~~·n-
Commodore has taken up 
the puzzle/prize book, Spirit 
of tM Stones. Clues are 
provided in the arcede-style 

games about where J8WBIS 
and a talisman have been 
stashed on t he Isle of W ight. 

Sport is a popu lar them e 
and there are games wh ere 
you manage a football team 
(Football Manager, 
American Football) , play 
golf , cricket, tennis, and 
water-ski or sail . The 
dominant compe titive 
theme of games, end the 
Olympics conspired to 
produce a burst of sports 
simulations this summer. 
They were a breath of fresh 
ei r II the animators rose to 

~::::~9,e~~lon, 
Decathlon, Micro-Olymp1C$, 
Summer Gamet , Olym-pi­
mania and others proved 

po~~:!·are some half · 
dozen racing games, 
including Pole Position 
(Atar i, the standa rd·setterl, 

:~:~:r~~~i~~~~a). 
Turbo-64 (Limbtc Systems). 
BMX-based games have hit 
the scene too. 

Whether or not Donkey 
Konqwas the earliest film · 
inspt red geme, it sets a 

:;~h~~~~r1&!~::t~~rds 
or a hit record , it s popularity 
soon feded . Varie t ions on 
the ' fly down t he tunnel 
theme' followed shortly on 
S tar Wars. Palace Software 
released The Evil DtJIJd, and 
variat ions from scenes from 
Tron were rampant. Bruce 
Lee ha, lived again on 
compu ters and Sinclair has 
licensed the rights to v11ual 
sequences from one of the 
Star Wars films . Act1vision'1 
Gho11busters, based on the 
latest American cult film , is 
due for a UK release this 
mon t h, and M ind Games 
hes brou gh l out Allen. 

Now vou can summon up 

favourite TV program s on 
the screen as ohen and 
whenever you like. To date 
there are Dallas. a graphK:s 
adventure and The M •gic 
Round•bou t, which uses 
recognisable cartoon 
characters from the series. 
though the music is less 
clear . Aversion of The Fall 

:r1ii~e~~~eu~9: ~;::ease 
Christmas. 

Roland Rat lovers should 
know thet negotiations 
between Ocean and TV·AM , 

·~~:~H fc!c~: ~~~~;~~e, 
~olfproqrammes, (en A· 
Team vanation due for 
screening shortly) . 

Board pmes 
Chu s on a com puter is well 
established. As with the first 
versions of Star Trek. these 
initially produced results 
only on paper, but t he 

•:;~,~~ ,1~ 1:·~::~ution 
~elopments. My Cheu II, 
for instence. features e 30 

d~:g~~~~S'~,~:~~~~~=~~ 
~~~: ~aa'~!~~ ::1:~,r.~e. 
Clutido , Scrabble and 

:::o":':.I~~n~ t~~e 
has always sold steadily. 
Last but not least the re's 
MUD - an interactive 
adventure running on a 
mainframe at Essex 
University whteh has 
several players at once . 

Christmas will in troduce 
hordes of novices to the 
micro scene, all the target of 
soft w are sales and 
promotion teams. Softwere 
will be pushed like pop 
music , furniture and food. It 
k>oks like software Is the 
next consumer indus try. ,, 
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Picture the scene if you will. 
Long shot through snow 

;~~~'!;1~=:;!h::!;h~e 
ground noor window . Pan 
across sitti ng room to where 
family are sitting miserably 

::,a,;:~t:r-~!~n;:!~rr.e 

What's more , the clever· 

~~~r~~~~!:~:rhc:i~!Tt, 

:~!~r~~~::~~~e!!~5:!!;s 
when the brain of Acac ia 
Avenuegoesdown566-12to 
I mere collection of silico n 
chips. 

glowing but blank. Mother 
gently weep s, Father quietly 
curses, Grandad gnashes 
his gums, Grandma snaps a 
kn itting needl e in 
frustrat ion. The children sob 
uncon t rollably. 

Moving along to I more 
cerebra l area, why not let 
Grandad,Grandmastero f 
Guildford, pit his wits against 
oneo ft hemanysuperb 
chess programs 1 Among the 
very best are Mychess 
(Beyond Software), White 
Knight (88C),Spectrum 
Chess II (Artie), Cyru1 Chess 
(Sinctai r )and Grandmaster 
(Audiogenic).Oneprogram 
- Voice Chess IArtic) -
evenspeakstoyoul 

O.t gr•ndpe Interested In 30 ch•n with Mych•u. 
Thereasonforthe irtotal 

despair,dearreader,isthis: 
they failed to read this article. 
And just what magical key to 
domesticblissand 
contentment does this piece 
ofjournalismhold,lhearyou 
snart. 

Quite simpl y this, Oh yeof 
linlefaithandcynicallip: it 
bringstidingsofsoftware 
most eminently suitable for 
that great British tradition, 

Light er mood 
Most hav e a host of fun 
features such as giving you a 
hin tastowhattodonext(ban 
Grandad fromuslngi t ), 

best?lf youwou ldlike 1ofind 
outtheanswer110 1heseand 
other related matters, you 
oould try The Dating Game 
(Acornsohl. Thisasksyoua 
lotofquestionsandcomes 
up with a diagnosis. There 's 
evenasectionthatwillletyou 
seewhobestmatcheswho,a 
aonofminiature 
matrimoniatagency-1 
giggle at parties. perhaps. 

Married couples could 
have a go at I Oo(Acornsohl, 
an analytical guide to a happy 
marriage. If you do decide to 
~ay any of these, ma ke sure 

r~~:.:~~t~:~~~r.i, 
a farf rom perfec t science. 
Wouldn 't do to have a bust· 
up over a program.would it? 

ff you like answering 
queationsof a less personal 
kind, l here's bag s of quiz 
programsonth emarb t, 
rangingfromgener1I 
knowledge to more 
specialisedonnonauch 
thingsasscienc eftction, 
theatr e,opera, detective 
novels,etc. 

On a more rigorous plane it~t! J isCarrel/OTesr(Sinclairt 
:l w hichwillgiveyourgrey 

Populer board gam e Kensington he• Men tr•n•f•,,,,_ to the metier a thorough workout 
comovt•r .c:rMn . and tell you whether it's 

~h:rfs~~:;• ,ng of t hecl1n111 varying skill levets, pro~em t~~~~~~~:~::r~~~g 
:1:~1~~~::i~h".r~l~l~s. Themorephysicalfamily 

Cl assi c g ames 
What better way to start the 
festivities than with a 
computerisedversionofone 
oftheclassic:boardgames? 
Take Scrabble(Leisure 
Genius) forln s1ance. No 
lonqerwillOadbeableto 
'accidentally"kiclr:theboard 
overjus t asyou'reabout to 
~ow everyone out of sight 
wit h I tripl•valueseven· 

~,:c?i:::19.4;;;1::~:nd 
:!:Z.':r!1~::!r.:~ to 
shakeofftheafter-effectsof 
eating too much Chris t mas 
pudding ). 
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~~:en::;::~:=:rn";:~ ::~r.s:i~~~~~~~~~:;:~~rof 
movesl spo rt simulation around. 

lf chessisnotyourthing, For t hefootballfanatic, 
there 'sal waysotherboard ther e's the excellent 
g1mes,such11 /ntemar iona/Soccer 
Backftcammon(Sincia ir)or,i f (Commodore}whereyou'II r~~1i~c:n~::.10, Renaisu~ ~~i::i;.r.~:::r,~~;;t~e 

After all that brain power, Games} or World Cup 
perhapsyou'relnthemood (Arct lc).Leatheran dw illow 

~:~!~~7S~f~i~~IO M~1,~~,csR~r!~C~
1ti~!" 

knowwhatkindofloveryou wi shingtoleavethe 
ere? Areyoucompat ible with nineteenth hole for a while 
your present partner or could go for Royal Birkdal e 
would you be betleroffwith (Ocean t. 
someoneelse?Howareyour Tennisace1couldtrythelr 
d1tingskills?What lr:indo f serviceoutln Tenni1IAtari) 
relationship would sui t you or Matchpo int (Psion). 

It doesn't matter whether 
orno t you'veeverbeen 

:~~~r:orJr3n ~:,~~~ ~~ 
readamapthenthe 
marvellous TheForesr 
(Phipp s)wi ll provide 
countlesshoursofpleasure. 
Youmayevenenduphaving 
agoattherealthing-ldid 
and it's grea t. • 

Fancy playing the role of a 

;!;~a'fi:!~~?~,':,r~~::~c, 
(Otc't ronics) is jus t the 
answer. If governing Britain 
is more your style, 7984 
(lncentivet will give you the 
chance. It's great fun and 
should help sober everyone 
up . 

If accumulating ra ther than 
dispensing money seems 
more attractive, Millionaire 
llncentive)should reveal jus t 
what busineuacumen you 
really do have. 

Twi st s and turns 
Playing an adventure Is 
1k1ntoreading an exciting 
boolr:whereyouarethe 
central charact er. Full of 
twistsandturns,puzz tesand 
mysteries,adventuresare 
wonderfulenterta inmen 1-
evenmoresowhenthereare 
several people all try ing to 
offeradviceaboutwhattodo 
next: 'Brealr:thedoorwith 
your axe' ... 'No , look 
through the keyhole first. 

Bestof amassive bunch 

(1~~=!°C~~~~:,osul 
Ad\tenwre (Level9-though 
all of its are brill), 
Macbeth(Creative Soarb). 
Sorcerer Of Claymorgue 
Castle (Adven ture 
International>, the Ket 
Trilogy(lncentive) and 
Philosopher's Quest 
(Acorn&0h) . 

Finally, for relax1tion, 
why not use your micro fo r a 

(~
1
,flfoc;~~v~s°';~~:~n1 

PencillActi vislon ). Happy 
Christmas . Bob Chappell 



In days gone by people told you can have on the 
stories to pus the long number-crunching 

fltcil':ri~~~~~fo1h:'.1N'twby ~=·~r:r;.e:e,~,!~rning to 
you're more like ly to find entertainment was bound 10 
them huddled over a happen. That's jus t what 
keyboard and bathed in the two Am ericans, Willie 

~!:'t:!~1:1:~ho~~.~~~.~s ~r3:~~r=~~ttd~~.":~:.1 
negollate with Norse Gods, Adventures, though it's 

~:C~dn'1~~~.:,~,e1end ~:e~A~:U:: :~i:t::.rt:r' 
Since PCNs first sortie names. 

into the adventure world The first adventures were 

:~t~h~~=I~ fo~~i·oice ~:v!,"/~:,~he;I~= ·~~d 
of adventures to review. obviously adventurous 
There's never been a better sit uation, just like a book. ~~::t the adventure :tt~~i:~~,f~~~·;;~?i111 

The last few mon t hs have you've solved a problem. 
seen such masterpieces as Advtmturn, for instance, 11 

!h;;:.~~~o7E~ik~h• ~i~~~~1,~;:c;!~! t°.41[ of 
Viking, Doomdart's lhe Mounlam Kings, a huge 
Revenge and Hampstead, room decorated with 

~~~~~r~~~i~~~n m~::~c ::: ~~i~tues. the 
and The Sorcerer of mounled heads of elves and 
Claymorgue Castle. To buy mons ters, a carved grani te 
all of them for your throne , 1nd the tat tered 
~c.:..ol.:..lee1-'--;o:...n_w.:..o:..:u.:..,ld.:..•:..:•.:..• y:..:o.:.."---'-.:..'•:...m:..:•:..:;".:..'.:..o.:..f:...rich tapestries. 

You .ar• o n ~~•r 
Stre e t . To the 
nor t h the r • i & the 
f ron t doo r . , Hon 0e 3 1.a • ,..,.,.,..,.,. ,..,.,. ,..,.,.r..,., 

$ . 
YOU CFfNNCJT GO SOUTH , 

LOOK , 

Shartock-a ~agamat h•t cost ~a pou • •n many 
months to develop . Gr aphic• are lff s Important . 

back JUSt under [1()0, so 
where does the newcomer 
to micros or just to 
adventu res begin? It could 
be a bigger challenge than 
the adventures. 

Way with words 
You can always begin wher e 
adven tu res themselves 

~~;s!~:Zn~i~~:el 
9). which is available on 
almos t every machine . This 
is the home version of the 
first ever adventure. in those 
dark days of long ago, the 
mid -1970s, wh en micros 
and flashv graphicw w ere 
almos t unheard of. 

There's only so much fun 

Wt# 

urge doorways are on all 
sides, and a huge green 
snake hisses fiercely at you. 

If you type in an 
instruction to t ry to take you 
past the snake, you discover 
that it won't let you by. Your 
problem is sneaking past 
the snake using some of the 
objec ts you may have found 

:~°o~~i~:::~~~~ar: a 
black rod, some food , a 
bottle. some keys, a sing ing 
bird and a cage for it. If you 
give the snake some food 

:r~~~·~:~:~~oy~ r;st, 
hittin9. it with the rod? Will 
that kill the snake, or will the 
snake kill you? 

V•lhalla took adv~ture• In a compl•t• ly MW di,-ctJon by 
conc~t ratl ng heavily on graphi cs. 

Adventures h11 remamed 
successful because it 
covered so much. 
Programmers can ensure 
that you only get past the 
snake if vou do a certa in 
thing. Or they can create a 
pirate w hich will appear at 
random 1nd 11eal one of t he 
tre11urea you've laboured 
for hou rs to find. Or t hey can 
dump you in tortuous mazes 
that mah Hampton Court 
look like someone's front 
hedge. So, no matter what 
your machine, Level 9's 
Colossal Cava is an essential 
purc hase at some stage. 

Equally seminal would be 
an adven ture by Scott 

~t~':!:~~:~::~~urf3.r-star 

A~~:s,~aen w~f~~~~ 
in minu tasl, and he set 

·~:a~:~n3v=,~;:1.m1. 
~ is nearly didn•t see the 
liqht of day since Adams' 
wife , feeling rather 

~1~~rt~a:~~rk o~f~he 
finished Adventureland in 
the oven. Fortunllely , it 

w11n't switched on at t he 
time . 

She realised she wasn' t 

fo~~':t t~i~=~~i:r:es~:r 
own adventure. Between 
them they have produced a 
series s1retching to 13 for 
their company, Adventure • 
International , and these are 
available for manv home 
micros. 

ii t~1:~: s~~~;~ue=: 
decide it's too irri tat ing. 
Where many adventure 
wri ters go for a hundred and 
even two hundred locations, 
to e,cplore the Scott Adams 
technique is to sacrifice 
mere quantity for superior 
quality. 

Character 
:~ Th~ 2~c:,i~ ~:i~~'ect 
by Melbourn e House for the 
Spectrum, Commodore 64 
and BBC machines, though 
the BBC version lacks the 
graphics which created the 
stir when the software firll 
appeared. Where players 
had once relied on words 

You h•v• ••en arr•t.tCd or 
,nd•c•nt •~ osur•• 

Socl.al climbi"9 I• the aim o f Ham pst!Nd . 
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fo r scene-setting, The 
Hobbirdrew pictures. le was 
revolu t ionary in other ways 
too. First, it w 11 adapted 
from a book read by 
millions; second, it 
developed the idea of other 
cha racters at large in the 
adven ture, ie not jus t the 
pl1yer. 

This occurred to a limited 
extent in Advenrures. but 
w hen you take the part of 
hobbi t Bilbo Bagyins there 
is much more act1v1ty from 
ot her char1cters who have 
been programmed with a 
certain level of independent 
existence. 

The main figures are 
Thorin and Ganda lf, who 
appear and disappear from 
locations, and who you 
converse with and inst ruct. 
There are lesser characters 
such as elves and goblins 
whom you avoid - but 

~f ~~~~~u':.~ !h: ~:~ent 
dwarf would pop up at 
random to throw a none-too 
friendly kni fe in your 
direction. 

Graphic chanc e 
The next big commercial 
success was Valhalla 
(Legend. for Spectrum and 
Commodore 64). which took 
advent ures in a new 
direc t ion and almost 
elimina ted the text to 
concentra te instead on the Hk:S:~~e:~:~: I cartoon-
matchstick cha racters 
respond to your commands 
and the text occupies a few 
lines. 

Tell a character to get a 
ba ttle. The price of this is a 
t he screen and pick up the 
bo ttle. The price for this is a 
rest riction on the adven ture 
element, and, for many, the 
novelty soon wo re off, 
makinu Valhalla an opt ional 
r1the r than essential for an 
adven ture coll ector. 

PCN OECEM8ERl6l984 

Sherlock. howeve r. is a 

=ii:,.~~~'i:':r to 
aw aited new Melbourne 
House adven ture, fo r the 
Spectrum and Commodore 
64, took 18 months end a 
reputed quarter of a million 
pounds to develop. 
Graphics have become le11 
im~rtan t, but the level of 
artificial intelligence for 
other characters has 
increased, so you get a 
greater varie ty of opt ions 
and responses. The 
adven t ure is also a tough 

~~~cfr:~ !~t:~1:f Id 
Holmes storyline. You play 
the det ect.we. and 1dop t 
disguises, read newspapers, 
talk to Watson, questton 
suspects, send notes to 
other characters, and so on. 

Anothe r essential 
purchase, for Commodore 
64, is Macbeth {Creative 
Sparks)-from a team of 
seven who have produced 
four adventures based on 

Shakespeare', play. h 11 
undoub tedly t he adven ture 
oftheyear. lntwoofthe 
adventures you play 
Macbet h, in one you play 
Lady Macbeth, and in the 
other adven ture you aid the 
witches as they gather eye 
of newt and toe of dog etc. 
There are four 
'psychoanalysis' proprams 
too - they are question and 
answ er sessions w hich 
probe Macbet h'• motives at 

!:~~~ts~:::· 1:~1;i~~!vv· 
going and (heavens above) 
educational - but it's grea t 
fu n and anything you learn 
about t he play is si mply 
because t he play ma kes for 
excellent adventure 
storylines. 

Macbeth is also a poin ter 
to the future for adventures, 
w here increasing memory 

capacity on home machmes 
will enabte peop le to 
explore many other avenues 
of a story- whet her an 
original one or an existing 

~ea~·~~ fr:J~~ thehad 
not f:i'1ec:1 Duncan, or had 
been discovered in the act? 

tt_~ ~:t;1~id~: ~~ take 
these PoSSibilitiH to 1ny 

~enn3!~1~::~!i~::;~~i~i=si 
story thr ough t he eyes of 
different charKte rs. 

There are plenty more 
adventures that may not 
ma ke the highest standards, 
but still presen t di ffi cult and 
int riguing challenges. Sci-fi 
fans should tackle Snowball 
(Level 9, most machi nesl, 
and if you're game fo r a 

:;~ftir'cis~~::f.srart 
Spect rum and Commodore 
64) or Denis Through the 
Drinking Glau 
(Applications, Spect rum and 

Commodore 64). BBC 
owners, who are r1ther 
badly served, sho uld tackle 
tw o adventures that are as 
yet available only to them. 
Philosop~rs Ouesr and 
Castle of Riddles 
(Acomsoft). 

Amstrad owners ue still 
short of adven tures, bu t if 
you've a penchan t for t he 
difficul t and bizarre, take a 
look at the Arnold aeries 
from Nemesis (also 

av~~r:~;:7J~;.~aJaO~!· 
Spectrum) is very w ell 

r:~=s~:! :,~k~,::~s~n to a 
organisa tions. The boo klet 
con tains transcrip t s of 
interviews. There are 1110 
recorded messages on 
cassette. 

At ari ow ners have access 
to the Level 9 adve ntures, 

~r1>!~: ?::::s~~:1~v~~9:e 
JA? I'm willing to bet t hat it 
w as an Atari adven t ure 
player. 

New.on ' • A~alon adcl• • th ird dlmenalon to gr•phl cs 
~nt urea. 



Oneofthemainprobtem1 
withthecomputergames 
m1rketi11hevastnumberof 
companies that a retrying to 
get inonthescene . Trymgto 
buy a pieceofsoftwarei11 
veryr11kybus.mess-1II you 
havetogoon is theblurbthe 
manufKturer putt on the 
cover.All 1oooftenth1s 
mean, you buy what 
promisu to be a really 
excit ing game only to get it 
homeandfind it's extremely 
PoOr.Sohowcanyou be sure 
of buy mg I good product? 

Firstyoucanexamin ethe 
chart11ncompu ter 

~:!,~~~:-~:.f:~~·:. 
fairtygood. Secondly, read 
thereviewsinthecomputer 
pr ess to see what other 

some bad reviews, is now 
producingsomeexcellent 
gamea-Ava/onde fin itely 
deserves a look. 

Gargoyle Games is a new 
company wh ich seems to be 

:,~:::~;,~,:/ 1h~~'}.u:lity 
arcadeventure,is 
particularly impressive. 

Anotherofthe 'oldboys'in 
thesohwarein d ust ryis 
Ocean. This company is now 
converting• number of the 
topAmericanprogremson to 
1heSpec 1rum. Finally, 
Micromegaconsistently 
producessoftwereofhigh 

i~:~:.Vo~~~!nKas"~~~~ 
raised quite a few eyebrows 
when it was launched. Many 
shops sold ou1wi1hin a 

A Yflt"t diffkuh. but extreme,ty chaltenglng erc.ard strategy garM -
P1ytton. trom hyond . 

people think1bout the game. 
For anyone new to buying 

computersoftwareherearea 
fewestabl1shedand 
respected software 
companies . 

Spectrum 
Spectrumownersarethe 
ones whorealtysuffer,as 
there is simply so much 
softwa re to choose from . The 

:.r;::~J,::'S~~%se11he 
software is Ultima te. Its first 

~::,~'::~,~~~;~~~t 
Ultimatehaskeptup lts 
standard and is still 
launching good games. 

Software Projects is 
another company that has 
produced consis tently good 
~og rams, the best known 

58
i,"J,ri1:.nicMinerendJet 

Hewson Consultants. 
whosefirstgamesreceived 

coupleo f daysofreceiving 
stoc k. 

Commodore 64 
Commodore64ownersarea 
little less fortunate when it 
comes to naming companies 
wh ich maintainstendard s. 
Many produce a coupte of top 
gamesendt henlet the 
qualityfall . 

Alligataproducessome 
excellent games- Blagge,, 

:~::~f:::;:ot,:o.:~1 
charts for quit e a whil e, whil e 
one of its latest releases. 
Rocker Roger, should do very 

~:!~~~v:~:n:~~~~r,:•r 
Encounter, w~ ich was I very 
fast, 30 shoot· 'em-up . If its 
next program is as good, 
Novagen should go a long 
w ay. 

Beyond is starting to 
produce some very high 
quality programs. Psi 

Curlou.ty . ttt. a.-, NW the top g•FM of the,.. ... - Acom soft'• 
Elhe, which hooked evit,ybody. 
Warrior, although difftcul l to 
play, has some attrae1ive 
graphics. 

so~:~:~!~~t;~:S~:4 
the US.and a number of 
companies have been set up 
to produce American 
softwareunderl1cence1n 
Great Britain. 

US Gold, CBS and 
Ariolasoft all have some 
excep tional titles . 

BBC 
Therearen 'tasmanygames 
around for the BBC as other 
machinesbuttherearest1lla 
fewnotablecompanies. 
Acorn soft produces some 
good software 1nd not jus t 

~t~i:~:~.~~~e:n~~ 
ch1r1sw henlaunched. 

:!i:ii~'n~t~~~~::s 
M icro Power is anot her 

company which produces 
softwereforBBC.Al th ough 
notallofitst1tlesarebnlliant. 
most are well worth a look. 

Manygame 1a reso1lmllar 
to one another that it 's often 
verydifficulttod1 stingui1h 
between them. Here'sa run· 
down of jus t some of the 
'types'. 

Platform goals 
Spectrum owners looking for 
a platform gamecould do 
worse than buy a copy of 
Software Projects' Man ic 
Miner. Th isist heonethal 
started the flood of so~lled 
platform games . Thea1m is 
toguideminerWillythrough­
numerou scave rn1, 
collecting all the object s 
whil eavoidingt hemo nsters 

~,f::::r.s;~~~';'J:,~::are 
Willy, t he sequel to Man ic 
Min er, proved to be as 

~~::~:~~~~:~::ir~ 
:~:~~:.b~e:~sr:~:~ ,~rl~, 
themmustbecollected 
beforeyoucanfinish. 

Commodoreownersare 
lucky, Software Projects has 
converted bot h games to the 
64. Noattempthasbeen 
madetousetheaddit1onal 
facilitie so ft he64andthe 
i•mes look identical tothefr 

~;~ro~~s;ehas 
produced numerous 
platform games for the 64, its 
f irst being Blagger . More use 
ismadeofthemachineint hi1 
gamewithlargergraphics 

aaaaaaa L• ••- -~ 
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t han the Software Pro1ect 

f :i= ·u!~~ s',!~a::,:~~ ~he 
newideawasin t roduced 
her e. Instead of your man 
moving around, the room s 
seroll t moothlypast lne,ght 
direct ions. 

Alligat a also caters for BBC 
owners , and both th ese 

?C:r':1h~!~:C8h~=~~~derted 
extremelywe ll. lnfact, they 
havem orescreensth anany 
other BBC platform game. 

Arcade favourites 
For t hoseofyouw1th 
tendenc,estospendtimein 
the arcades there are plenty 
of program s which have 
been converted on to home 
micros. Versions of Defcmt:Mr 
areavailableformost 

:~~;;::~~~Yn"v~:~~' 
the Body Snatchers . This is 
anextremelyfastgameand 
willcha llengeeven themost 
hardenedarcadeplayer . 
Acornsoft's Plantoidsisvery 
s1milartothearcadever1ion, 

YUGOSLAVXA 
~Pl!!l!!D 100 
PO~ rTr ON: :,e 

probablyslightlyfas ter, 
making 11 a tough one to play. 
Anirogproducesa 
competen l versionforthe64 
called Skramble, but 1here 
ereother1.Pacmans 1arted 
the maze game craze but is 
one game that hasn't 
translatedwellontomicros . 
Acornsoft 's Snapperfor the 
BBCisprobably t hebest 
version availabfe for any 

~~~~i~!!f~:!~ra~H~~se 
launched a Spectrum version 
that strongly resembles the 
arcade game. tt's fun to play, 
but lacks the pcl lsh of its 
parent. Mr Chip produces a 
version of Pacmanon the64 
called Pacmania,but again 
therearemanyothers. 

Guzzleronthe64from 
Interceptor Micros is a prime 
example of how the Pac:man 
idea has been adapted . In this 
game you must dash around 
a maze eating fruit from food 
stores.Onceyou'veeaten 
fruit, you become rather fat 
and have to meet upwith 
Denis the Oeflator before you 

L AP NO: 

Mkro~• ' • Full Throttle - 100mph but 1t ll HCOnd from the l8at 
lnther M:e. 

astheg raphicsandsound 
have been superbly done . 
AJligata's version for the 64 is 
rumouredtobesocloaeto 

!~:~J~\~i~l:~=~i:ia°creknow 
version you can use them to 
advan tage here. 

Followers of Scramb/eare 
catered for wi t h Cavern 
Fighte r fromCTe,ch,an d 
Penetrator from Melbourne 
House . The Melbourne 
Houseversionwasoneo f the 

~~!Wa':ee:~~h':s~:rum. 
Even so, it remains extremely 
pcpular . Cavern Flghterhas 
largergraph,csthanthe 
version from Melbourne 
House. 1nd offers an 
ext remely challenging 
game.Acornsoft comes to 
therescueforownersofthe 
BBC w ith Rocket Raid. 

This is near identical to the 
version in the arcades and is 
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can carry on with playing 
the game. 

Mostofthepopulararcade 
games that are converted for 
micros come from t he US 
andsoareavailableonthe 
Commodore64 long before 

~y~~s;.,~W.,~s~G:C1d 
Rogers,andZa}()(onarea11 
extremely popular in 1he 
arcadesandext remetygood 
versions are1vailab le on the 
64. 

Obv iously not all arcade-

~:J:;;;f;~~~:.g~:·v~fry 
good examp le is the latest 
releanfromM1crosphere , 

:!~h!~:1!~!~:~~ 
who is trying to get his school 
reportbeforeWsseen by 1he 
headmas1er. Probabtyoneof 
the funniest games th1syear, 
andareal t reatforSpeclrum 
owners . 

AJNo•t•'• Rodcet ~ - • win Mt on the BBC. 

Adventure games 
Anewtypeofarcadegame 
that is only just starting to 
appear is the arcade 
adventure . The goal inthe11 
Is to comp lete a set task, 
exactly t hesameH in 1more 
traditionaltextadvenlure . 
except that thedesct1ptlo n of 
atraditiona ladventureisput 
into picture form . Your 
charactercanruna,ound 
room1collect 1ngobject sand 
figh t ing monsters . all under 

ki?.?:!~f~f:~~.k:: ;;~f' · 
Lore, takes the Spectrum to 
itshmit,wi th roomspictured 
in true 30 perspective and 
extremely smooth 
anima t ion. 

An f Att ad1rom Ouicksi lva 
isa vailableonbo t h the 
Commodore64andthe 
Spectrum . In t his arcade 
adventu reyoufindyou rself 
inatownwhichisdepictedin 
beautiful 30 . Theaimo ft he 
game is torescuethegirlor 
boywhohasbeentrappedby 
the g1an1 ants wh ich roam the 
city . 

Ouo Vadisisoneof the few 
arcadeadventuresavailable 
on the64andissupposed to 
have more screens than any 
other. 

Simulationsareanoth er 
typeofverypopu largame 
andaparticularlyvar ied 
selection of offerings is 
available. Beat Wlthout doubt 
is the excellen1 Flight 
Sim ularorllon the 
Commodore64. Toeo nly 
problem is lhat it weighs in at 
a pricey(40. Acornsoft , as 
u1ual,doesa1uperbSp itf we 
simulationontheBBC­
Aviator .Spectrumowners 
are catered for by Fighrer 

:~~'!,~;::; ~,·~~~~lr~:Pr~~on 
Ps1on. 

Eventhoughwehaven 't 
reallygotin totheageof 
space t ravel, it 's 1lready 
po111bletopurchaseto · 
called simulations for home 
micros . By far the most 

rr~:=~~mc:~a,~·~:~.· 
The 3Detfectsin this game 
havetobeseentobe 
believed . Code Name M at on 
the Spect rum hassome very 
clever3Deffects.proved 
extrem elypoputarwhen it 
was firs1 released and s1ill 

~:r~:Ji=~~~~::! 
Supersoftisavailableonthe 
64,andAct,vision has 
released a space shutt le 
simulator. St uart Cooke 
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HE PC THAT PACKS 
A PUNCH 1--=1 :.===-=c.a:..=a~;;=~=~-~r=·~="-----i 
Mo.t penonal computers are a 

compromise U1ually,a mac.tune 
whieh excelt in one area ran, 

down in another . Maybe it '• prett y 
heavy , but look at the d11.k capacity! 1 
know the quality of construction leaves 
tomethingtobedelired,butit'1tocheap! 

The Data General One it almo.t. free 
from 1uch compromH et. It it by no 
meant perf«t, but what it doet, it does 
well. Comparing it to the competition i1 
difficult, not beca u1e there it none, but 
because 1t compares with ao many 
cla.NHofcomputer. 

Rrst Impressions 
Perhapet.hemo,t strikingcharacteriatic 
of the 00 l 1• its ,ue, ., that makes a 
good place to au.rt. The machine is 
actually smaller than it look.a in ph~ 
graph.a. with abouttheaa.mefoot print u 
a Dracon 32 but thinner The malial im­
pl"Hl ion i1oneofmild incredulity-ca n 

whole machine, and almott incredibly, 
l .4Mbofmu 1t torageinthe1hapeoft~·o 
720K Sony 3.5in Ooppy disk drives. 
Oh, and by the way, there', a buil ~in 
rechargeable battery pack which will 
run the whole thing, di1kt and all, for 
about eight houn. 

Give any ,ou m alitt a compute r and 
Ille fint thilllf ll>ey'll do " cnucioe Ille 
keyboard. It', a natural reflex . The 001 
venion lookl ttraighlforward enough, 

DataGener albeNnous1£3,676fortltu? but it hua numbt.rof quirka . The m01t 
Adoserlooltbrinpthepricebackinto obviout - i( it ia suppoeed to be an 

perspective. The DGl might look like a I.BMulator - it a di1tinct ahortage of 
toy computer - a to rt of up-to-date key1. buta httle probing reveals thaull 
Peti te typewriter - but it pack.1 a functionsarepreaentandcorrect,evenif 
heavyweight's punch. Inside t.Mt littl e they do t.a.ke a bit offerreti ngouL 
box are crammed up to512K of RAM, a Thenumericpert0 nalityo(the IBM's 
CMOS 8088 proceuor , a moderately tchizophrenic right-hand keyboard 
decent keyboard, a huge LCD panel, cluste.riareplacedbytheeombi nationof 
which it the outait.e thing about the the NUM LOCK key and a block o(key1 

in the main typin1 area . Separate curaor 
keys are alao fitted . The functi on key1 
move from the ir fami liar vert:ical stach 
to the top row of the keyboA.rd. This can 
be a bit of a pa.in, u many programs tg 
Fliglol SimulolOr,..., keys 1,3,5,7 and 9 
for one loto( auociated fu net.ion, and the 
othe r stat.k (or the othe r. The1Mtinctive 

Supritmgly, thi.adid not tum out to be a 
problem. 

That hurdle overcome, th e DG 
keyboard impre11e,. The tactile feed­
blclt .-ade licio1U velvety click , without 
the loud aud.io accompaniment which 
characterueo the IBM keyboard. 

Screen 
The biggest technical 1urpriae on the 
DGI i1itaenormoutLCDecreen. Jti.an't 
thef'irst.80 x 2511qu1dcrytt.al unitto1ee 
thehghtofday - thathonourgoe1tothe 
ACT Apricot - but whereas the ACT 
device i1 rather compreued in th e 
vertical plane, making circles oval, the 
DG givea th e tame viewing area u a 
conventional CRT monitor. The charac­
ten are the beautifully formed ones vie 
know and love on the IBM PC. 

Fortunately , the DG'1dilplayi1 much 
Maie r to read than that of the Apricot.. 
The cont rast i i better, with a cool light 

grey background replacing the murky 
green of the Apricot. 

The display alaooperatel faster. LCD 
acree.na are usually slow to respond to 
wt-cha.ngil"II' display reqwrementa., and 
th.ia is moet noticeable when graphics 
are being moved or text it 9C!'Olling 
rapidly . To my surpri se, the DGI could 
cope with all the Micro.oft Flt1h.t 
S,mulaJor threw at it , without any 
perceptible lag. 

a lonr uring from one to te.n. Another 
oddity i1 the actual site of the keyboard. 
The whole thing is tcaled down by about 
ten per cent acrou the late ral axil- at 
leut compared to all other 'proper 
keyboard' compute.n I have meuured . 

The effort which W ,one into speed­
ing up thucree n'1 reeponset ilco naider­
ab le. To reduce the amou nt of time 
betwee.n refre1h cycles for each Indi­
vidual pixel (th e bigger the screen the 
greater thi1 problem become. ), t he large 
panel ild1v ided into four, a ll of wh1cha.re 
updated 1imul ta.neou1ly. The Jiggtry· 
pokery required to hand le moving 
graph1t.1 from one logical panel to 
anothe r mw;t be 1ubltantial, but I wu 
unabl e to disembowel the machi ne for a 
cloeer look . 

Reading t he LCD in poor lighti ng !111111111111
~~ feel illoat when theltey1arearranged in 

!-~~~~~~~~~~~~~~~~~~~~~~~~~~-

PCN DECEMBER H 1"4 



conditions ia 1till a problem, despit e 
OG'1 bett efforta , and there see m, to be 
little that can be done to improve 
matt.t'rlw it.h a baaic ecreen design which 
reli es on re.fleeted hght mstead ot the 
rad iated light ora CRT. 
~ other traditional bugbear or LCD 

technology i• acreen reflect.ions. Jn 10me 
cond,uona, by lhe tame you have enough 
light falling on to the tcree n you are 
danled by pictu res or yourwlr, the 
window , the fum1ture - anything but 
the text you want to see. ACT exacer· 
bat.et thit problem by ma.king the clea r 
external cover abeolute ly glassy . Score 
ten for artistic impreu,on, but zero for 
pract icali ty. 

The oo·, pro tective window i11hght­
ly rough to th e touch, and is sligh tly 
frosted . This does wondert for the 
renect.ion problem, at th e eo&t or. ,man 
amount of contrast . If you find th e 
myth ical 'idea l ligh ting conditions ', 
removing the protecti ve acreen makes 
thinp dearer 1Lill 

Being able to get undern eat h this 
ICl'ftn leta the u.1er deal with a problem 

g 

I o~ 

wh ich can drive strong men to dnnk -
bits of junk mysteriously appearin, in 
the narrow cavity between the two 
la ye nor gluing . No matter what kind of 
1eali ng i1 carried out during manufac· 
ture , these spec.U invariabl y appear 
whe n an LCD it m regula r use . Normal­
ly 1t'1 like having an itch you can' t 
ICl'atch, but with th e 001 relie f it no 
further away than the neare1tdu1ter. 

Disk drives 
Th e tv,-o disk drive, lur k ing in the 
right-hand edge of the machine are 
familiar enough beast.a - Sony 3.6in 
driv es used by Apple, Hewlet t-P acka rd 
an d ACT. Unfortunately, all four 
machines u&e completely differe nt di1k 
format.I to ach ieve broadly similar 
reeulta, 10 a major opportun ity for 
1t.andard1satio n has bee n ignored. Data 
General has at least responded in the 
right 1pirit , though , adopt ing the 'at.a.n­
danf ' format propoeed by M1croeofl 00 
let.A ,.,..eat 1tore by 1t.andardi sa t1on in 
compute n, and I know of no othe r 
machi ne cuJTently available whi ch uJes 

t.hia di sk formaL Maybe the MicroiOft 
name will en1ure that the Oriental 
hord et of MSX diak drivet will follow. 

Anothe r of my mgglee concemt t.he 
disk dravet. The machine i1&et up to boot 
from th e front drive - fair enough, u 
thit is the locatio n orthedeJau lt unit on 
machines which are fitted with only one 
drive . However, ACT hu a 1y1tem on 
twin ·Ooppy Apricot.a which letl the 
mach ine boot off the number two drive if 
number one does not contai n a 1y1tem 
diak or 11 un&erviceabl e in any way . 

Th e optional 5.25in external d11k 
drive ia booc.able, IO why not the second 
on -board floppy? 

Software 
IBM aof\ware compatibility ia alway1 
n ice to hav e, and from our lesta the DGl 
must be rega rded •• one or the nearest 
clones. Th e pnma ry problem ia obviout 
- thoee min ia tu re di1k dri ves. 

There are three way, round thi a , nag. 
Th e euiest is to buy the ext.em al 5.25in 
driv e and copy file, directly on to 3.25in 
diska. Whil e you are about 1t , da ta files 



can be trans(en-ed u well . If any of your 
eoftware i, copy protected, the DO I will 
boot directly from the external drive. 
This hu two drawbacks . The external 
di,k dnve 11 definitely not portable and 
it ia expe:Mive . 

The second approach i.a to copy file1 
over an RS232 link from an LBM to the 
DO. Th11 doesn 't eolve lhe problem or 
protected diska, though , and it hu the 
diaadv antage ot requiring a spare IBM 
PC. 

yo~e !'}:~a:ay 0 ~u~-~~id~b. to J>~ 
General has hired Tamsy s in this 
country to ensure that u much u 
pouible can be 1upp1ied on Sony disk.a, 
and there is a hit of .everal hundred 
avai lable utlea mcluding Lolu• 1-2.J, 
th e lnfocom adventure range, d.Baat1 II 
and Won:Ultar among many oth ers. 

Another pou1ble area or IBM incom· 
pa tabihty is the lack or a parall el port . 
Two RS232 port.I are fitted , one of which 
has th e ab iht y to tum into an R.$422 al 
th e drop of a eonware switch . Th 11 is 
rather annoying, e,pecially u Cent:ro­
ni cs-typep.arallel prin t.erw are the rul e in 
thi s country , and serial interf aces usual· 
Jy have to be bolted on a t extra coat. It is 
not a nuyor worry, though , u a BIOS 
patch ha.s been added . Parallel printer 
calla are headed ofT at the pus and 
divened via one or the RS232 int.er­
(aceo. 

Some IBM PC 10fi.ware is being tidied 
up to ru.n on the Data General, u 
anyth1ngwhichdoetnotUM 'legal ' BIOS 
entrypo1ntsi 1notl1kelytowork . Thi s is 
leas of a problem than it uaed to be -
these days, .o n.ware auppliers tend to 

:~::::e~n:,e~ 01~~:1rk::1Z 
their program s as portabl e u pouible . 

Built mto a left....over bito fROM are a 
few simp le uti lity program1 - a text 
editor , a dumb terminal emulator and a 
configu ra t.1on progra m. None ofd1e&e 11 

much to wnte home about , but they're 
r ... . 

The b1ggeat drawback i1 that to get 
these program •, you hav e to reaet the 
machine without a sys tem di ak in pla ce. 
After a few seconds' despe rate 1CTt.b­
bl1ng while it tn et to boot, th e computer 
comet up with the opening menu (or the 
ROM utilities. Smee DOS ia not loaded 
a t th11 i t.age, you can' t aave anyt h ing 
you produ ce. Youcanbeam1tdownthe 
phone or print it out , though . 

Drawbacks 
l ( the s tory eo far eeemt to be rather 
eulogistic , never fear. There are thinga 
wrong with the DG l , but they do seem 
like sphUmg hai n when the perform· 
anoe of the bu1c ma chin e ia t.a.ken into 
consideratio n . However, ,oumahst1c 
sceptici sm screwed to the limit, here a re 
a few point.I to ponder. 

Why does th e AC adaptor have to be 
separate from the battery recharger? 
The rform ve aimilarfonctionund 

"'"'I ,¥,,.,. . . 
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neither ia e.pecially amall or lighL The 
price 11n' t too funn y eithe r . 

The machine I used had no battery 
back-up to the syattm clock. Thi• seem.a 
a httle carelet11, especi a lly considenng 
the date and lime- stam ping function 
built into MSDOS wh ich comet in to 
operatio n whenever a file is uv ed If 
travelling aome distance , you11 pack it 
up , but ttOM.ing the office could prove 
expensi ve. It's one thin g to trip up with a 
£400Tandy or NEC, and another to drop 
this IOrt of money . 

There ia no canying handle , and a t 
about 12lbe , theDG1 i1a b1t tooheavyto 
tu ck eecurely under one arm. 

Intern ally, t he 001 reveal• why it 
C01t110much to buy . Thew hole machine 
11 CMOS for a It.a rt , and CMOS 
architecture ia expensive . Choaen be­
cau.ae 1tconsum e1 much les, power th an 
convention a l NMOStechnology , ithaaa 
uaeful aide effect - it runs much cooler. 
The importan ce or this ahould not be 
underestimated - a 512K NMOS 
machine In a box this aize, with no fan or 
ve ntilat ion, would probably melt down 
1! you left 1t 1witt.hed on (or more th an 
five minutes . The Apricot portable , 
which ia a littl e more bulky and U8H 
NMOS , makee lh ediak in itui ngledrive 
very hot. I didn 't notice th11 effect with 
th e DOI. 

MOit of the machine conti.ata of 

SPECIFICATIONS 

half-height chipe 1urface·toldered to 
both 11des of the board , IO it is hardly 
su rpn smg that Data General ha.a desig· 
na ted the inte rior o(th eca&ea no-go area 
forunquahfied penonnel. tryou thmka 
BBC micro hu a crowded circuit board , 
you've got another think coming . 

The LCD panel ia alao an expeMive 
pu~ceofk1t- 1tw11mvented specifically 
(or th11 ma ch ine - and bumps up the 
price conaidera bly. Fina lly, imagine the 
investment required to mak e thia 
machin e 10 a fully automated plant with 
only 12 workers , and you can 11ee why the 
bottom hne is 10 high.. You don't get 
ripped off' (or th11 computer - the 
pri cing i1 reat0nable, con1idering what 
you geL However, the coat of one or two 
1nd1vidual items see.ms rather 1tee p. 
The mem ory expansion from 128K to 
256K will be eue.n t ial for many users , 
and £2 per kilobyte ia a lot to pay . Th e 
bauen es and charge r, u well as the AC 
adaptor , all 11eem too expe nsive. 

Verdict 
The pri ce of the DG 1 could come down 
quitequickly uco mponentcoeta fa ll and 
DC pay a ofTita plant investme nt . Even 
a.a it stands, however , the Data General 
One Ula fine produ et. ltd oeet hj ngamoat 
peopl e didn't expect to eee for at least 
another year, and it has no nuuor Oaws. 
It de11erve1 to do well . ~ 

.,_ - O.ta Gtnonol Ono --..... ... .......... -...--_...__, 

80C88 
128Kupondableto512Kl n-U y 
32K lncluchnad_...and ....... na1-u1e- . 
720K Sony 3.5in now, cba1t drift , - •­
mtema.Jly . 
80 x 26 LCD. MO x 300.- lu,-snpblca 
MSDOS2 .11 
:UOY 0< 1 IOV AC, ..,clonal.......,. pecli with eipt 
er ten houn hie , 111S hour recbar.-time 
13.7 >< 11.7 >< 2.&n 
t2 ,490(buic-) , f3,875 (enbuoed ~ 
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You'd expect one of the best·seMlng 
home computers In Japan to have a 
spedflcatlon llst as blg as Its~ 

But the loshlba HX10 doesnt Just 
llrnlt Itself tothal 

It was developed along with other 
Japanese home computers to operate 

on one language:MSX. You can swap prog­
rams.games.cassettes.even peripherals 
like disk drives. printers. and Joysticks : 
they're all compatible with every other 
MSX computer. 

All of which makas MSX the system 
of the Mure . 

So If youwantacomputerthatwont 
be -te In a few years. buy an MSX. 
If you want one of the best·setllng MSX 
computers In Japan, buy a loshlba HX10 . 

TOSHIBA MSX. 



011(, \\!Sri> I\) \ \I l' I l\l.ll \ 110 \S 
\I 1111 1111. SI \I>\) 11\ 11·.S 
,\ 111 \\II · s I I.I F\ ISIO\ 

Here's your chance to contribute to the most 
important event of the rnicrocomputing calendar -
The British Microcomputing Awards 1985. 
Recognised as the Oscars of the industry, the 
awards are organised by VNU - publisher of Micro 
Decision, Per sonal Computer News, Personal 
Computer World, Commodore and Sinclair 
Answers, Personal Computer Garnes and What 
Micro? ~ The Sunday Times and Thames Televi­
sion's 'Database'. which will televise the event. 



The BMA 1985 is looking fer technological excell­
ence and value for money. Who do you think 
deserve s to win these highest of accolades? Fill in 
the nomination form and Jet us know. Your nomina­
tions will be carefully considered by a team of 
expens from this magazine who will then forward a 
shonlist to two independent panels of judges. 
The winners of the eleven categories will be 
announced at the Awards Ceremony next June and 
they will each receive the unique BMA trophy. The 
ceremony will also make a series of special 
commendations for computer projects of social 
imponance. Ther e will be a major presentation to 
Concerned Micros in Education and Training 
(COMET), the charity esta blished by the BMA 
1984, toaiddisabledyoun gpeo ple. 
Complete the nomination form opposite and you 
could join the top names of the industry at the 
pre stigious Awards Ceremony in London nextJune 

The judges will be looking for a number of imponant 
qualities in all the products nominated. These 
include value for money, ease of use, flexibility and 
innovation. Colour, sound and speed, as well as 
software suppon will be other key considera tions in 
judging the hardware , and use of the machine in the 
software categorie s. The judges will also be looking 
at the consumer suppon service offered. There are 
however, cenain specific requirement s: 
I. Busin ess Microc omputer & Bu sin ess Mic­
roco mput e r of th e Year. The machine must cost 
Jess than MRP £5000 including operating syste ms, 
CPU, keyboard, disks and monitor. It must be disk 
based, come with at least a 90-day guarantee and 
have a wide range of business soft ware. 
2. Business So ftw a re & Business So ftw a re of 
th e Year . Software should be disk based with a 
MRP of less than £ 1000 per package or module. 
3. Home Microco mput er & Home Micro­
co mput er of the Year . The machine must not 
cost more than M RP £500 
4. Home So ftw are & Home So ftw are of the 
Yea r. Software must not cost more than MRP £50. 

Enter your nomination for each category and 
explain, in not more than 30 words, the reasons for 
your choice, using anothe r sheet of paper if 
necessary. You should consider carefully the guide­
lines given for each category. 
Category 1: Business Microcomputer, ____ _ 

Category 2: Business Softwar"- ------

Category 3: Home Microcomputer ____ _ 

Category 4: Home Softwar"- -------

Ca tegory 5 : Educational Software_ ____ _ 

Ca tegory 6: Game of the Year _____ _ 

Ca tegory 7: Peripheral of the Year ____ _ 

Ca tegory 8: (i) Home Software of the Year __ 

(ii) Business Software of the Year ___ __ _ 

Cat egory 9: (i) Home Microcomputer of the Year 

(ii) Business Microcomputer of the Year ___ _ 





Fifty prizes 
ln our lateat competiti on PCN hu got together with Limbic 
$y1tem1 to offer a collection or superb pri .tet to motor racin g 
enthw,i u u - wheth er you're a fan of the real th ing, or 
prefer to indulge your pauion from th e comfort of your 
livina: room. 

Fifty winne rs will win a trip to a top London venue to 
meet Jam e1 Hunt and th e overall winner will ta ke ham on 
at a compute r racing simu lat.or. Hunt , now bett er known as 
a telev ision motor racing commen ta tor , wu th e only Bnton 
to win the Formula 1 champion ship in the tu t te n yean . 

All you have to do to enter is an.swer th e questions below, 
complete the entry form a nd aend it to rea ch PCN by the 
doting da te of t-'riday, December 21. The prize ceremony 
will tak e place in th e new year at a date and venue to be 
announoed . 

s.1111 t.: Racing Compet1t1on. Peraonal Compu ~ r Newa. 62 0..:ford 
Stnel, London WIA 2HO. TM J~ ' dea uon .. lina l No torTNpOnd · 
en,ce will be en~ int.o The compet1t1on ia not open to employeet of 

'---we _. _ _, VNU, Quickal , Chue Web OfYNt or Limbic Sy.i.ema. 

***************************************************** 
* * : Entry Fonn : 

i ~ fr~~l;lf.;~i~~~fi~§f ~~1:~;f~if~::::::::::::::::::::::::::::::::::::::::::~::~~~~:::::::::::::::::::::::::::::::::::::::::::::::: i 
* 4 Name two other Briti sh driven to win the world championship * * a) ........... .. ........ .. ... , ...... ....... ............ .......••.•....•.•.....• .•....• .•.. ...•..• b ) •.•....•......•...... ....... ....•.. .. ....• ....... .•..•..•........ .•.....• .....•...• .•......• .•. • 

i =--L ........................................................... ~~1.''. .. '.~.'. ........ ."ld<>donot wioh
0

my namo to be, ncludedonma,hn1h..._ i 
***************************************************** 

PCN 0£CEM8£Rl51t84 
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flome sweet home 
h\ l.,1;.. "THEY- ,-.~ .i r~.,,..,.J I"''"'"'' J)Un &I fo·~ ch1"'-

1c,n)l>rff""' 

r ____ .. ____ -, 
It ('lf'II\ )•lU W J. Pr,,,«1 M.1iugc r Wo,l h.:1Kh. \,,u rnulJ 

lu."-· ktc ,;u ~ }O 
I ........ I 

l lk Pr,~t ,\·b rugt:r \\ \>rl hc-nch hdix )')U 1,, l"C'JUfl" 
pt1rn, n,._,,,,uor P''-"Sfl"" .inJ rruJ uu· rq ,on,.. Abo"· •11 n "1.ibk°' 
)OU hl ~,"M" ,-our rbm, H C"'"\'1111 occur. r;i,piJI) .ind ~cu n h·h 
f\, 1l(' f;l "'"1,, AOn1'f f ('d10fl nuiJ • J.nJ h...'l tk(lon IIII K" 

1 := I 
I I 

T,, lind 001 morr about rhn pucoc11 , ..... -' l..11 '-• rrxfk.11 
pb 11n1:n., lip tlk' toupon or 11:kphunr U..11 Ll11kM1I on 111-242 J9SI I ::' I 

I I 
The Project Manager Workbench L trom hoskyns ___ _J 

RETURN FROM PARIS 
Fty _ dtwe 0t hitch can 003 S get the 
se,c,e 15 hOme ' Use "°"'' sk,lls 10 
chooH •PPl'opr~t • tr8RSC)OJ1 on e.ch 

~1~ O.~~C"n'.!ls 

TREASURE HUNT 
Wo,k 'f'OU' w•v eround 1he map .net 
find the two km to the ueHur e 
Beware ma,n ro.ds ate dangerous 
h cellent uM of Mode 7 g raphtca 
bongs map readtng P.,Hs • M - 2 
prog,,ms ont uHs reterencff one 
COfflP,,hd1t.C:IIOftl 
BBC £ 12.00 O,Mi. £14 .00 

* ALL THREE ON OISK U l .00 * 

TANK TflACK I 
Program I lank 10 reach its ~ .. . 
e,w,r. ot minis and the 'Edge of the 
Workf Ide .. u an kltroduc:tion 10 
prOOlem IOtv,ng Program, COftlltt of 
1hrff commands - F • 1orward , L 
turn .. h and R • turn right 
BBC t9 .9S Disk 1:11.tS 

EQUATION S OF LIN ES : Demonttra!H the graphs produee>d by tqua11on1 - type tn vour own ~ua11on and see the graph a~a, 
ED 1 encludes Thtn~ o1 a Word Counung On Pye Chant . S,mple Otv,s,on EKh Cl .95 D,..,. C9 .00 
All 1hes.e program, •~ IIMd in OUt tc hOol - AN w .. e wuntn w11h 1he EduclltlOl'\.t uHf in m,nd 

Puce s ..-.c:lus,ve ol i,o11age and SMld.1ng 'I/AT not •~ - add 15" DISCOUNT - 5" schOols 15 " 5pec .. 1 School1 . 

SUMMERFIELD SOFTWARE S u mmerfield School 14 1 WorcH t er Road , 
M alvern, W ore . WR1 4 1 ET • 

.. PCN Df££MBERl51'84 



Write programs to unlock the multi­
tasking power of your QL! 

Metacomco now offers you three 
languages for the QL: 
> Use ASSEMBLER for its speed, and 
for complete access to the QL' s many 
features. 
> Use BCPL for systems 
programming: writing games, 
utilities, and applications packages. 
> Use USP for manipulating clata 
structures, and for exploring the 
world of artificial intelligence. 

Each language comes as a 
complete development kit with a 
screen editor and documentation, 
for only £59.95. 

THE ASSEMBLER 
> Standard Motorola 68000 mnemonics. 
> English error messages. 
> Produces code which can be EXECed. and 
run as a concurrent job. 
> External references alow linkage to high 
level languages and other assembler 
modules. 
> Macro txpansions. 
> Position independent. absolut• or rtlo­
ca~ code can be produced. 
> Conditional assen,bly. 
> Large range of dortcthles. 
> Fuly fonnatted istings. 
> 30 character variable names and 
32-bit values. 

BCPL 
> Trut campier. 
> Multiple BCPl programs can run 
concurrently. 
> Ful runtime ibrary includes interlaces 
to QOOS graphics. window handling. 
lilt operatioos. etc. 
> El<ception handling providts 
<iagnostics for debugging. 
> Uni( loader allows linkage of 
separately compiled sogments. 
> Assembler and BCPl modules can be 
r,ked together. 
> 32-bit variables ust the ful Ql 
address spac•. 

> F._. support of Ql features roJding windows, 
graphics. and scroen handing. 
> Compatible with Acomsoft Lisp for the 
BBC micro. 
> lntt<J)f.ttr. 
> Structure editor alows alteration of data 
structures. 
> Prettyprinttr displays programs 11 structured 
fonnal 

> Tracor to aid in debugging. 
> Garbage collector autornaticaly rtcovers 
spare memory space. 
> 28-bit integerS and 250-<haracter names 
THE SCREEN ECXTOR 
> Ful screen editor wi1hin a usor defined 
window. . 
> Edits any ASCU filt roJding SuperBASI( 

source. 
> Comprehensive range of commands. 

The Development Kits are avaiabl< .­
from HMV, Menzies and other leading 
rttaiers. or dortct from Metacornco. Q.ODC5_~_ ... _____ _ 

26 Portland Square, Bnstol BS2 BRZ. 
Tel: Bristol (0272) 428781 

~~;;" tns~ -, 
to: Metacornco. 26. Portland Squar~: I 
Bristol 852 8RZ. Pltase send me: I 
__ copies of the Ql Assembler 
Development Ko 
__ copies of the Ql B(Pl I 
Development Ko 
__ copies of the Ql Lisp I 
Development Ko at £59.95 each 
I enclose a cheque for f._ 

or pltase dltbit my ACUSS/VISA I 
Account No. 

I I I I I I I I I I I I I I I I I I 
==---- 1 
=---- 1 

POSTCOO( I 



"A quick way of.Jeaming - quicker 
than the printed page". 
Mike McCann, Your Computer . 

"It took 12 hours to teach a regime that 
would normally take 40 hours" . 
Peter Marsh, Training Manager, 
Thomson Holidays. 

"Vivid mental images are Wied u 
unforgettable memory joggers" . 
Jane Bird, Sunday Tunes. 

,.... ............... -w ........ _..,.. .... .. 
:-..:=ere:-__..· ::.::~------._. .............. ., .. 
......... _'-id °UldollblNllr*"~-_.. ... _.., ___ ........,_ 
::"'0n..a..-o- =...:. ............. 
~........,. ...... ,_ .... 
~ a-- ~~~ 

FOR SCHOOLWOll FOR BUSINESS 
FOR HOLIDAYS FOR ALL AGE; 

Linltword ~ Coar9N ... publioMd CII - - - -8.8.C(ll) - - -Sinus AC T Specttum -Apnccc ACT . C llM64 AudloQot,oc 
Apple ACT V,c:20 Audx>gen,c 
LllMP .C ACT One -Q.t. 

62 

Pro<ek - -All ve1S10ns contain a prOQrllllllTle 
an audio tape and glocssary. 

(Pnoee from £12.95) 

Vemicr19 aftiable from 
Boots. Smiw and leading relailers. 

For fUrther mlonnalion ,nu to : 
Linkword, 41 Walter ao.d, S..-

DON'T 
VAT 
THE 

PRESS 
There are strong reasons to believe the 
Chancellor of the Excheque r Is pla nning to 
Impose VAT on your magazine . 
Such a mo ve woul d turn the clock back 130 
years - the last tax on newspapers and 
Journals was repea led In 1855. Since t hen 'No 
tax on know ledge ' has bee n a princi ple 
agreed by all Governments , even In the darkest 
dayaof war. 
A f ree Press Is a tax -free Press . 
No Government should be given the power to 
Impose fina ncia l pressure on a Press it may 
notllke . 
Tell your MP to .. y 'NO' to any tax on read ing . 

PCN OEC£M.B&R1&11&4 



COMBAT LYNX 
How do-le 
cram quite ,o 
much program· 
mina into the 

~~:Uah 
in Combat, L1n:,c to take you 

~:i::laJ~~:r :::::: 
plannlnJ. 

The p.me ll a tHl•lUM 
battle 11mu lallon, '° lht.re'• 
eomtt h1n1 for nearly all tutM 
- ahoowm·up, flight nav1ga· 

}:!~1;':'v'.~~rw-r:~ l~n;,~ 
pilot a helicopte r , the only ai r 
aupport for your t>ue.. There 
are four tk1II leve~ It the 
highest.you mu.stmainta1n and 
defend t i• buel a nd enemy 
preuure ii much higher 

Onamvalata bue , fuel and 
ammo can be picked up, penon­
rw:l dehvered and lnJW'm a>m· 
bat.ant.I colled.ed for lrMtment 
at Bue zero. When arming the 
chopper you can aelert from 
cannon, mtnet,. rocket.a et.c. up 
to your max1mum peyio.d But 
I.he more heavily anntd you 
are, t.he leN fuel you can carry . 

TM:re are IO many dtfTerent 
key, to pl"ftll that 1t'a very 
conful•nc at lint. Flying the 
wh 1.rlyb1rd .. euy enoug h, 

~~~ •.:~.:~·r,,~·~m~ 
quartera. There'aplentyt.okeep 
youOCC'Up1edmlhecoc:kp1t You 
hav e \0 keep an eye on the 
rompNt. your coord.1nat.N, an 

COMMODORE 64 
JET·BOOT JACK 

Thi.a plat.form g1me wu onsi · 

En~f~b1i~~=~A;:; '::!'! 
,ood,ob of the conven1on . 

Jack Laa cute little apace-age 
,oue. r, fully Jutted out whh 

~•tteP.:r:clr.;;::er,: 
collffl.lng mua1cal not.N and 
mutt zoom around the record 
preu.i.ng ractory pbbing a 
crotchet here, a minim there. 

The nery boou enab le.J ack t.o 
zoom around u. an 1mpreuive 
speed, even allowin1 him to 

POi.AR PERILS 
Squirrel Software hat taken 
the mtert'lting 1t.ep ol market.-
1ng its BBC 10ft.ware with a 

~t~::ntlis:T::.:~ 
Unfortunately, irPolor P~nh .. 
an esa.mple or the p.mN, it II 
•bou t the on ly clever market.-

i~~C:~~r;!ipomta 

;.~.~r~h-. l:~n:I~ 

altamet.er, fl11htcontrol 11\1tnl· 
ment gauge-a. weapona and 

~i.lt.hemainview 
which ahow1 the Lynx m the 
ct.ntre, above • 30 1erolhng 
land.tcaipe 11le Lyru: 1• nither 
amall, and there ue attnbute 
probl ema. but 1t'a ,·ery nict-ly 
done, tNi1t1n, and turn1ne con, 

vi~i::~k,round 1• •I.lo very 
pod. There are green fielda 
with white contour outlinet 
against. a blue aky. Enemy 
(Ol"()N hke pn em pl~menta 
are wire frame, and it'• qu1t.e 
.omethin.s to hunl down •nd 
pur1ue a tank.. 1be hilly land· 
1eape I.I doUed with t.rft8 and 
h008ea which dr1f\ put under­
neath lhe t'Opler u you ttarc h 

:.~e:;~eJ!'!C'~: 
very pod, all lhe Mme 

Preain1 M t.akea you t.o the 
nav11ation map. Thtt tt a wan· 
dowon the battlef ield, with the 

whi.u acroN lift. aha& with 
impuni ty . The lif\.a move and 
1t.op at reau lu interv•lt . When 
one i, level ,J a~k can 11.epon to it 
and ,ui d• it to a nother plat.­
form.. Al well u h n... there are 
1hden(travelat.on) . 

1be fuel m Jack'• boou mutt 

:ne ~u=v~.:i:: ;!~ 

Lynx an the m.tddle. You can 
ICl"OII the window lO check for 
enemy movementt Symbol• 
show the buel, tanU. loni• 
et.c, whtch are ore.led if they 
belong t.o •llied forcea. 1beN 
are • bit anch1bnct. and 1t'1 
difficult t.o tell whafa what. 

AnolherMandyou'reb.ck m 
thep1lot'11tat. lfyou 're IMtyou 
c.n alway1 reqUMt. bue coot"· 
d11\llte. via the micro acree.n, 
but you11 have lO be qu1~k 

;r;!~i ~em m«:°=~t~~ 

11lee.,Sulew1nder1and m1nea. A 
(rood ploy lO kick off with II l.O 
make a few tnal 10rt1ea from 
Bue iero, lay1ng a heavy m1ne-

~~~~d~~n~ :~~f :: 
IOlne penonnel and head off for 
the nearest base. Weapons •Y'· 
t.ema have t.o be pnmed before 

i:~eC:~h~ .elO t~~;!;ta:~e 
It '• not Jutt a quee1on of 

knocking out a few tank.a or 
SURI Th,e enemy hu tubstan­
tial air power and fut jeta are 
likelytomakem ancemeatoutof 

f:r~Y ~r~ ~.!~1~.ii1~:t~ 
maket you open to mia11le 
attack. while ny1ns low de,. 
manda the utmo.i attenllon. 

There ,re• few qu,bblff; the 

=arf!:t::~=~e~': 
eha.ngff and ,a on ly interrupted 

~ra~~ fi;
0
: nocte~!r 

Another chance waa mlllled 
here - there'• no cra1h, no 
name.. JUll • d1aappo1nt.&ng 
tort or hi• and a brolr.en-up 
thape The graphM:1 are a bit 
,erky; a amoother Kroll W9Uld 

whteh naahea when a mesu.a:e 1mprovematter1 
hu been received, that in · But Lt.-e are minor pcunta 
rormat1on about attach on and don't reaJly detract rrom 
buel a.a relayed. the •ddict1on or the 1•me 

Once Bale u.ro t\u been Combat t...,ru 11 one o( the new 
knocked out you're tn trouble, breed orpme. that really reta 
u that'• the only place pe.non- you .. -ork1na: hard, ,rabl your 
nel can be regenerated I attention •nd get.a hard. n u 

Ent.m.y t.roope can be dee- youptbetter Aw1nner 
troyed by the advanced lrJ• ..._. 
weaponry 1y1t.em on board the ,.._ £7 95 
Lynx. 'f'bere ue rocketti, can· ......., Outtt.11 Soft.ware, 
non, mach1n,a suna. tanU m1• 0323-768456 

pock Al.to dan,li n1 from the 
platform cellinp are MIOIU<I 
nutiff whoM contart .. ru.a l. Jack can di1lodae the m by Ill._,._ ____ _._ 
~':!ly ~tov-::-he:wn im · 

Qujte Lbe mo1t dangeroua or 
the varioua huania and ,re m· 
lint are the Flappers, omery 

mat«! little Hk.1mo w1rd1na: otr 

~ ~v~:! ~.~!1" o= 
Ill - -

acroaa the i~ noee. The eound la 
fine without be1nc 1n.1p1nnc. 

The trouble 11t..hatatlM.11.lhe 

very well, except that Lhe 
iceberp move completely ran­
domly and you're lel\ 1ta nchn1 
there like• (roun lemon. 

The terond ICrffn, ahou ld 
you ever reach it, W you 
wande.rin1 around on than ICI 
lr)'mc t.o d1aco,·er where the ice 
1• than by dropping ,0CU On It. 
The thtrd ICt'ftn. well .• --x -4 10 

..... t:196 

......, Squuttl 
Soft:wa.re061-789 
4120 





GOGO TIIE GHOST 

~{:'::·~::~n: ?::~: l~; 
be1na lhe Swedaah for zap 
r.ccordin!it.o the 1nae.rt for t.h1• 
lateatbu etreleuefromf'1re-­
bud , wh ii proving tha l Ju.lt 
beau.. 10nware 11 cheap , 1t 
doean'L mean that ,r, cheep 
eoft.ware 

ni. .. arcade ad\ ·entureomen 
you 150 rooru (or you r 250 
pence, and while Lhty're not .. 
detailed and u comphcat.ed u 
the hkee or Mon~ M1Mr , 
they're every bit u hard to get 
lhn>Uih 

lff~~t:t=~~he~: 
man matt, or pe.rhape h11 tw1n 
brother Here he', in deeper 
Lrouble, N the 150 roomt con· 
nect together 1n • comple:s 
manne r , with Gop'1 drHm 

OSPREY 
Th11 11 definitely not a 'zap the 
alient' aame It 1a., rather, a 
'.iop a nyone zapp1n,: the 
<111preys' pror,am, and 11 u 
much an educa t ion u a game 

The peicka,e conta11u a cu­
Ntte and I 32-page booklet 
Al,o encloeed is an apphcaoon 
fonnt.o,om theRSPB, whohu,e 
,0 1ned with Bourne 1n market-

11i: p~':' 11 txttllent 
Pnnt.ed 1n full colour, 1t in · 
eludes many tine photos of 
osprey, m the wild, •·ell· 

SPECTRUM 
ASTRONUT 

.Aatronut 11 yet a nother va na ­
t1on on the plaLform theme 
Mind you, at took me• while lO 
find OUlJUlt whatthe pme wu 
about11nce 1tcoffle9 walhoneor 
tho&e colour-rr ad protection 
anb 

On loadm 1, you are 11ven a 

,:~ r:r::e ~ ~het :~r 
M•ke two m11takes a.nd the 
Spectrum rnell 

t, it worth t ha. haaale? 

IB•RJMt•]•I•J;il:tl 
BOULDER DASH 

Boulckr- Dad, that .,ewel of 
Commodore 64 l*fflft, hu now 
Mien convtrt.ed for the Spec­
trum lt you'\-·e ever played the 
64 vertion you'll be a mite 
dJN.ppo1nted. but tr not. well 
what the eye hun't..1ttn ... 

The objtctave 11 to collec:t a, 
many jewel, u pou1ble from 
the l6cave.m1 1nu1ho n a ume 
u potttble. 'ntereare live1k ill 
le\--ela. JUll LO keep you on your 
LOea. Upto two playencanjoa n 
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princftll locked away and 
awa1tm1 a heroic: reecue m 
room 150 for tome rea..t0n 
room 49 donn 't u:11t. which 
auggeat.a a Swechah foul -up 

~t;h~n~~~;tt;~uw~only 
It.art 1n room one, which hu • 

11n1lee:a:1t lo room two, 24 ot'the 
room1 ha,·e p,a.Mword.. Once 
you have re•c hed one of theee 
you can type in the puaword at 
the tt.an. ot the eame •nd So 
tt.rt.ight to that room an the 
mue a nd take up your JOUrney 
from there. 

You need a ,oy1t1ck lo man· 
eouvre Gogo through each 

wntten text includan1 curttnt 
1tat11ticaon breechn1 pa1nand 
• h11l0ry of the near ext1nct1on 

b~u~=~~~~~~e~i 
tcreen a hot.I from the a•me and 
(ull 1natruct 1ona on pl•y1n1 1t 

0,p,yy II really • vana.nt of 
Ha1Mrburo1, 1n ,,,h1ch the play · 
erhut.obalance ,·ar1ou1 ractort 
an order lo ach1e\'e a de.ired 
rsult 

In O,prry your three p~ 
lern.areqs1tealenwhocl1mb 

: rtnan:'~:~;~t~\1== 
can fn ahten them by eound1ng 
their homa. and hunt.ere who 
dn, e too cloee to the nN:t 

Emphat1callyy eta- Aatr-o11ut11 
a, -eryaoodr•mew 1thexcellent 
ani mation 

You have to move a bomb­
planting uttonaut around a 
1er1es of plat(orm, trying to 
pu.ah block. from one ledge to 

Ln a.nd othe r optaona mdude Q 
toqu1t,Store-.t.1.rtand $1)41Ceto ..... 

You can UH ,oy1tick or 
keyboard - aa far u I wu 
concerned I.he latter wu better, 
not becau.ae I prefer 1t1cka, but 
becau.ae of the wt1rd choice or 
lr.ey1wh.ichyoucan' t alt.er ;E,F, 

M~t:':l!u!·=.~-=~~~~ 
cave A, level one. The tcreen ===~~ ~."r'J..7-: 
One of the nitt touchM about 

: : •1r,:9J!n~~:!t,•;~~:; 

room, and 1n beat trad1taon 
the.reareob,t«ta mov1ncupand 
down, or 11de Lo aide, or both, 
with nichff lO hide in , dashel LO 
make, t1m1ng LO Judge and 
atraleC)' to work out with a 
f!~: helping or the pau.e 

Someort.heroomnametareof 
theMau.hewSm 1th.JefTM1nter 
va n ety, auch H Turbo Tor · 
to• ... Mad Towel, and Wear a 
Beard, to name but t.hrtt , and 
olhe,. are filled wit h Oy1ng 
floppy d11Ju, malevolent m1c· 
,..,, gnuhang 1kulll. 1tara. 
bat.a. hairy Pac-men , 1ub­
mar1ne. and• million more 

The,raphtCSare not the beat 
you're eve r IJOing to tee on your 
64, but they' re not bad and 
there'• enoug h vanety tn the 
room, toenaure that only occa· 

:::~ro~:::~:;.-:;e a re 
You're collect1n., ~ on 

each 1c:reen,ot'courw, to add lO 
your reserve. of power fallow-

Youhavea hm1ted number or 
warden.1 you may ueag:n to 
preve nt each or thete at tacU 
You ,tart the same an any year 

• 

~: y~l=~.:':w': ::::= 
you have and the harde r the 
same becomN 

Havmg tel your wardena to 

anot.her and down into a re· 

~~ to the h11ht r ledge., 
you must poe1tion theaatronaut 
over a belching volcaino . At the 
nut eruption, the a.stron1ut 11 
catapu lted u~ t.oa higher ledge 

~: :~~':~~fd t!:,~,:;e~~~ 
•·e1rd1et 

And wha t • colled.1on they 
are 1napp1n, claru, pulutmr 
Jellyfiah, dancing flowers , nip­
py ana1ll, belpectaclec:I frop, 
dang ling apadera. and .ome of 

~.!.if:tti°:~~~:: 
quick ly he JUlt llanda I.here, 
t1pp 1na h11 foot 1mpat1ently. I 
tent him off ahuntmg bouldt:rs 

and colltrttnc .,_..1a - level 
one'aaplectofcak.e 

Onto the next level lt't euy 
bore to ,., buried by ran,., 

I n3 you temporary In v .. 1 b1l I ty ), 
time or pomu:. While tome 
rooma ha\e keys or copyn3ht 
aymbol1 which have LO be 
reached 1norde.rtoopendoor1to 
other rooma.. othere merely 
open internal doon leading to 

:~t!l. 1t~J:ra b~~n'fu': 
ang, doecn 't at? 

The IIOUnd 11 rather foraet.­
t.able, with a few n1tt eerie 
equeaka and howhnr wind.a an 
pla,cee., and the only nuuor 
(Orn plaint 11the le.nC1,hy wa1t 1t 
the end of ru,ch tcreen 

But a t half the pnceormany 
pme1 in the ame category, 
Gofo will keep you roan, ror 
twice u Jong aa moet. Buy1nr 
th11 pme ia money we.II spenL --
1/l = i=-~ 0 1-357 3814 

their t.uk, a n1ttly dr awn 
panorama lilt. the Kl'ff n and 
an animated aequence ahoWI 
how you fared You then alto 
receive• wr it te n ttpon.and c!an 
let about rech1tr1but1111 your 
warden, for the next teuo n 

If you reach 198 1 with a ny 
ospreys lef\,you""'e •-on 

The a•me 1t1e.lr ii noc. exc1t· 
ing, but I am now more aware of 
the ph1ht or c.preyt --
to appear on your Spectrum 

for me thoug h . the best 
beut1es were thoee beerang no 
miemblance to anything ettn 
th1111deot'Nnity . An enonnoua 
bulboua head with boot.a on wu 
one of the many loony crea· , ...... 

Nutty ttufT - 1mag1nat1ve. 
funny and addictive ... _ 

= :Software 
Pro,..u 051 .. 28 
9393 

boulde-rs, bra ined by t umbhna 
Je•ela,o r a(you·re t.oocaut 1ou.1., 
runoutoltame 

The ,raphlCI are colou rfu l. 

~ ~~
1~1: t:.~ i.::c; 

cruhoo be .. when che boulden 
tum ble Even ii the trantlatM>n 

~. f ~) l!..Tf!'~ -· --
..... 9/10 
- t7.96-
Front Runne r 
01-9928056 
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PAGES OF POSSIBILITIES FOR YOUR 
commODORE 64/UIC 20 

The Pan/ PCN Computer Ubrwy ii an extensive 
and authori tative aeries of computer boob . ltl broad 
ruge cate rs for gamea players and progruunen of all 
levels of ability and e,q,erience . 

Good Vlliue poperbacb for yow Commodcn 64 
and VIC 20•< locAl computer book .tocldst NOW/ 

SIXTY PROO RAMS FOR THE COMMOOOltE 64 I S.95 
ConlMM IIJ)ICe Qamll. war game,, word oamN IOQether With 
utility and oducanonal p-
lNSTANT AllCADE CAMES FOR THE 
COMMODORE64 £3.9' 

N1W=V::P':C::':'.t~==:1earn 
BASIC Al90 aervee as an excellent ll'lttoduc:non IO 11.ructured 
P'°"'ammmo 
THE COMPANION TO THE COMMODORE 64 ££9' 
Delcnbel and explams graJ)ha. Plnd. word-Proc:emmo. 
penpherall and much more An -nna1 refer~ and gwde 
to the capat,w,:iee and e)Q)llnllOn pcmabwbes of the 64 
INVALUAALEUTIUTIESFOaTHECOMMODORE64 £$,9$ 

Nt:Ji=.v:ro:-.::.~~~rnarui,ui.tmg 
programsetf«:t1Yely 

CMCIONC THE CODE ON THE COMMODORE 64 £U S ~CJ{~=(~~,.:~==~ 
p-

THE BEST SOfTWAJlE CUIDEc VIC 30 AND COMMODORE 64 
CAMES £3.95 
A Q\nde for C001Umers 1<> the v .. array 
of arcade oamee IOftware availabie 
SIXT'( PltOCRAMS FOR THE VIC 30 
££ 95 

A ooUectlon of 80 a.:>ned program, 
Lnc:hx:bno ~ games. war Qamel. 
word Q4fflel. eduoataonal and utwty 
programs a aD ror the pnc:e oh IU\Qle -· 
• 
Pan 



AMSTRAD 
QUACK A JACK 

Thilgameeeem1 Lo h•ve unde r· 
gone tometJung of an identi ty 
cnw . If• a bit like P~ngo and 
ill den vadVff. al hu • level 
1y,tem and 9Cl"ff:n tillet A la 
Ma,uc Muwr- clamia on the 
cauette 1leeve to IC.Ar one Red 
J ack, but in fact sport.I a wh ite 
duckuhero . 

Toroundi t alloft, there'1a lot. 
about th i1 game that'• quite 
original .lt1:taNw1th t heu.aua.l 
Ameof\ fairly bonnJ header 
but , later in the loading teq U• 
enc:e, hven.t th11 up a bit with a 
jumbo character Mt. which 11 
then uted throughout the rect of 
thepme. 

"M\e pme 11 ldlOtyncratJc in 

Md•lM&MtIIJ;Jl®I 
PCF1JZZ 

1v::1':f:1~ru~~h".~~! 
th1a sa me. The bo,Y9 1n blue 
have been equipped with the 
very latea techno loe_v in the ir 
be ttleag1in, t villain.and 90,e 
feet ~ u n1cycla 

Pet ty mildemeanoura are 
rite in Lhia pa.rt ol town. '11\ere 

~.'!t:.o~:1;:~ r~ 
1'be punU and dru.nU may 

SPECTRUM 
LOOERUNNER 

Some of the beat game, around 
are Amencan, and (or the 

~~: 6!tt'!;;! ~ =~ conven.10"'- for the 

~.a =ly~:J:~a~! 
m WJt recover rokt f rom the 
Bun,ge:lin, Empire. Th e ingot,, 
look hke hot clop and lt'1 

~:.!f.r..an!::!~~~.:= 
II that you can edit any of th e 
tcreenl to 1uit your lalte, and 
save &.hem tot.a pe. 

However , the .crcen1 are 
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be a nu1eence but an angel• truncheon.. Youdefendyounel f 
compared with the Mafia who againtt bomhl and b\1f'llara by 
are robbing t.nb and t.oa:IRJil: hurlinc the t.runcheon in their 

d1recbon, aiming for a dirfft 

gu bombt Lo uailt their get­
away. Your only •·eapon it the 
pohoe.man'a friend , a lqe 

much ofa muchnHl-plentyof 
red brickwork and white lad. 
de.rt on a black bi.ck.ground . 
The Bun,elen are uny purple 
fi(UJ"elwh ichtendt.oromeal\.er 

~~ ~~~thr:!:h~:!~h'~ 
8Cfftn altogether to let.you IUN 
out lhe control• and how btat to 
get at the ingot. . 

There are 75 .-:reena. Not 

:::r;nr:~,:ctto~'~'!' o::: 
away), but 9Cf'ffM can be 
moved IO you could make the 
lut ICl"ffD the ftnt.. Editin, ii 
de.cfeasyw1th1ing lekeypreu. 
et, and the way the Kl'ff.D 
d1NOIVNinat.eadofbe1n.gwiped 
dear ii a neat touch. 

Lod~ RunMr 1an't a garnet 

:_;~t~nf:i~:_nt.Jro~~ 
moneybap are attached . 

Theat.reet.:ene1CTOll11low­
ly to the leR. whJle PC Fun 
tni ndlet eve~.iow ly around 
on h11 unicycle . Control of the 
truncheon takN a bit of ge t ling 
uRd to- a combina t ion of fire 
bu tt.on and joy11.Kk moveme.nl 
gu1dee the boome.ranrina a.au. 
qe- lilr.e st ick. A furthe r limita· 

:'i~: ·a~t 10
~ 1: n wtt~! 

already there . You can' t intro­
duce new itemaordn1gn them, 

but the abil ity to alte r the.Jame 
h.u to be an attract.ion. 

You ca n configure key• to 
t.utea.nd lhere'u wide nngeof 
,oy1ticU on offer . Apart from 
up. down. left. and right there'• 
dig, which 11mply removee pt. rt 

lion 11 lhlt Fun a lwaya face. 
rig ht and can not fi re at any 
burg lar or bomb behi nd him. 

The gra phie1 are fair only 
and the fflUIK depreMingly 
monot.onou.a. A good tonttpc. for 
a game but thl1 1mplementa· 
tion doffn"t have enough chal· 
lena:e or vanety to keep my 
int.erNt. ...a..,,.11 

1

- MO l'llco 
£6.95 Publiaher 
Am roe032Z-925 13 

o( the bnck noor immediately 
1n frontolyou . Thi• it needed to 
1low up the Bungelert . 

(~dri\t~:ue:~~: 
ran throu ~ the noor , connect,. 
irig wi Lh an ingot on the way 
down. It does n 't matt.e r how far 
you (all, the only way you end a 
li(ei1 when a Bun.pie r pt.you 
lt 'I a pi ty that you can't give 
younelf more tha n five li VH. 

Good fu n for a few mmuie.. 
but I aot ti red of it n the r 
quickly. .,_SU.. 

- 7n0 
l'llco£9.96 
,....._ Soft.ware 
.....-06 1-<28 
7990 

" 
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NEW 
HORIZONS 
8 ASHBURNHAM ROAD 

BEDFORD 
MK401DS 

TEL: 0234 53816 

AGENT BUYERS 

IMPORT and EXPORT 
COMPUTERS 

HOME COMPUTERS 
and 

PERSONAL COMPUTERS 
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The first QL adventures 
from TALENT! 

Explore the ancoent dwelong-place of 
the Dwarves--•toe Wizard guards 
the last pntC0.11 sec:r9' 

A dassc and complex te,ct adventure 
with l"uldl8ds ol locatoons and a t>.ige 
'JOCabulary Set w, reaH1me w,th traps, 
tasks, puzzles and mazes- and• specaaJ 
rote-pad featun,IOaod:,n, 

"t hoquotltyofthogomolaaupe,1, " 
Micro AdYenturer 

PRICE 

£19.95 
,0,p,Nll!ge.wlpilddnf/ 

"lblJ 8f8 on the track of 8 nob'IOUS gang 
oll>Mkrobbetswho hawgone to ground 
nea, en abandoned mnmg town deep., 
Indian temtory "lb.lr task - IO outwit and 
outgun the robb«s. ooloci as much 1oo1 .. 
poso,ble and pioce~cll»sontowlO 
escape 

A domandong and OIIQ1>ng lext a<Mlnture 
tor the experienced games-player. u...,g""" 
200 words and as many phnlsas There are 
c,;.,, 130 locatoons 10 sea,ch- no< al of them 
easy to find. Events happen in real-bme 
outsodo:,n,roontrof - lndianscha,ge , 
rattle-snakes slotherpast and robbers appear 
and shoo! al :,0, How long can :,0, SUMYO? 

PRICE 

£19.95 

,~···-.. , •&~·-= COMPUT ER SYSTEMS 

. ..,. __ _ 
l ....... c... ... ..:: .1~ 

CURRAN BUILDING, 101 ST JAMES ROAD, GLASGO.V G4 ONS 
24 HOUR CREDIT CARD HOT-LINE 041·552 2128 
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Al p,#cff Inc,._ po•t•· p«A/ng •nd VAT. OvwsN • Ol'Hrl w#Comt1 . ,,,_. •• order •t•rlng . 1) //lrogrem ,,.._..,,, , 
2} Amount Enclo .. d, 3) NMM •nd Add,.u . 41 r.,,,. of comput., . 

campbel systems for spectrum 48k 

Can YOUR Data•ase 
B ~1 r1a· " w,,hl.fyFI an.. e IS. "P~~~r:t!~'S 

PROFESS IONAL FILE MANAGEMENT, DATA RETRIEVAL AND PRESENTATIOr, "'· 
ANY ADDRESS LISTS, INVENTO RY, CUS TOMER OR PERSONNEL RECORDS ... 

IMASTERFILE ean! 
Microdrive command s included : 32. 42 or 51 
characters per line!: 26 fields per record : 
Unrestricted number of record s: 36 user defined 
Display/Print formats : Fast search & sort facilities: 
Around 32K of RAM available for data! 0 ~ a, ·• 0 

Now with (MF-PRINT and MASTERFILE version 09, 
you can format your data for a full width printerl 
Works with most pop ular print er interfaces. Fully variab le ttpon widths (over 100 column s) and 
lengths. Powerful numeric editing and column totals. Almost no ttduction in space 1v1il1blc ror 
data. Many moft' produ ct., aoailable. & nd SAE far dl!fai/.,! 

MASTERFILE version 09 £15.00 
MF-PRINT £ 6.95 
MASTERFILE with MF-PRINT £19.95 



w.ile several implementation, 
r BCPL for 8-bit and 16-bit 

microe are availab le, the Ian· 
,u.age ii ideally suited to a 32-bit 
architectu re auch u tha t provided by 
the MC68008 proces,or in the QL. 
Metacomco hu now re leased it.a BCPL 
developed kit for jtW. under £60. 

Readen interested in BCPL ahou ld 
get hold o( a oopy of BCPL - Tio< 

{f;c'ifa~::dcf:ii;t:1:/:b;%t~:~:. 
Thi, 11 the BCPL user'1 bible. 

Here iaan exa mple of a tr ivia l BCPL 
programfortheQLthatfintcleanthe 
BCTCen and then print.a "'Helloaai lor ! .. : 
GET "LIBHO R" 
UCT ST ART O BE S< 
SCREEN (SCREEN.CLEAR) 
WRITES ("Hello aaalor!") $) 

Presentation 
Metacomco'a BCPL Development Kit 
(Lhia review is baaed on a beta test 
copy) comet on a 1ingle Microdrive 
cart ridge, and comprises nine file,: 

___ ., __ _ 
-tert editor, l inker, l ibrary header and 
the BCPL compile r it.eel f. Because the 
compiler i1 too big to fit in RAM, an 

:;:~::~r~~u;:.~=~~ic:~~ 
u required, and thi1 11 transparent to 
the programme r . 

The screen-bued text editor CalAO 
written in BCPL) is identical to that 

rer::::.w~:;ht!~~~~:~=~a~ 
hand le on ly relatively 1mall filea, but 
thi1 doe, not matte r u BCPL prog­
ram mert tend to write their p~ams 

~rn~i:1~~~r~ ~~i!.~e d:! 
mentation mentions a program called 
lNSTALL which allows the user to 
change thedefault window used by the 
editor and compiler . Thi, wu not 

~j\u~~v::~b;~:t~ ::~t~g:i! 
re leased. 

Futures 
When UBmg the BCPL Development 
Kit, you first use the editor to write 
your program, and 1&ve it aaa text file. 
Th i, i1 trans lated by the corn pi ler in to 
a binary file, which l8 then input to the 

!1!i~r:~~:r::~:e~~~ r~;· ~: 
program. Thi1a llow1 the user to make 
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L 
KIT 
1~=4.~~1 
UM!:of a library of modul ea. These can 
be built u p grad ually and incorporated 
in the user'• own programs or thoee of 
other programmen. 
Bui e Combin Prognmmm g Lan-

~~n ~~!:!r:rth!0co~9:u!: 
laboratory , CGlbridge Unive n.ity. 
Although it i1 not. a popular lan-

~~TY <:~!e~PWht~\!: = 
devoteet , especia11y among thoee 
who learned the ir programm ing at 

Cau~:dr. . BCPL 11 a oompiled 
langu age wh ich make1 it consider ­
ably hard er to learn than an inte r­
pret ive la nguage like Bui e. 

BCPL it a rel atively amall, highly 
expr88iv e and efficient block­
atructured lanj'Uage , ideal for 1yg. 
tema progr amming: writin~ opera t.-

~;r:.:;,:~:::u':fl~ ~t~ 
in BCPL which helpe to mak e the 
languag e portable , ~ eu ily moved 
from one machin e to •noth er , even 1f 
th e roceuo r ia dill'erent . 

le:!,:n°~g~i:Y::~ti~~ .~f~
1
; 

Mimxlrives, and the tinker ia very 
fut. Compile r erro r meuagea are 
quite informative e.nd it is usually 
euy to see where you have gone 
wrong. The code produced ill not 
particu larly compact, 8.1 the linker 
can not JUst select the modulea re-­
quired, and the entire runtime 1y11tcm 
(about 9K) i1 always included in the 
re sultingobjectcode file, which can be 
run using &XU: or EXEC·W 1n the usual 
manner. 

Programs produced with this pack· 
age can make use of the QL't multi-

~~!;~:'thebi~,~g~ p~~~:.~= 
to mott of the QDOS routines, includ-

inggraphics,li lehandling(sequential 
and random), the character font and 
acreen handling. One om1S111on from 

~~!~£~~~:·::~~i:~~~8=:~~ 
~°:,uf:::: ~~~~ r:::iri~;m~~! 
function will have to code it in 
auembler. 

Smcethecomp1leruaeatheQL ROM· 
routines for all arithmeticopere,tion.a, 
the preci11ion of the floating point 
(seven dig1ta) i11nadequate for aerioua 
applications programming , such as 

:=:,~n~fii':!~~gfu~!~!!°:~iS: 
written - 1n BCPL, of course - and 
incorporated in any programs that 
needed them. BCPL is not really 
suitabl e for bu.11nC811 programming. 

Fac1litiee for linking 10 assembly 
language modulea are provided, and 
an example of thi1 is provided tn the 
documentation . 

The beta test copy reviewed hod a 
few minor bug1 m the compiler and 
linker, to do mainly with error det.ec· 

T .. ICft...aCIMI_Mlill:...., 
~ . ...... did ...... 

t1on which will hopefully be corrected. 

Documentation 
About a hundred pageaofdocumenta­
tion are provided, and these contain 
sufficienL information to use the 
package, provided a copy of the Richards 
and Whitby·St revcn, book i1 to hand. 
The book it all the more neceaary 
becawie the draft documentation had 
neither BCPL example1 nor index. 

Verdict 
Thi111 a very attract ive package , and 
well worth the £59.95 Meta comco will 
be uking for it. BCPL i11 a difficult language to uae, howe,·er, thia 
package i, not for begmners. r 



= 
. ..,_ .. ---_.,.,. ·-­.. --.. Dl.1511••-
ffl,-,J , 

At t.hLI Lime of year you might 

:b::t:.:t..s:i:.:ec1~~ 
1a a atout.-oa.k-dtn1~·table 
book al the very leut. Rig up a 
block and tackle in cue you 
ever want to put tl on a h igh 
book oh<lf 

E.11:put op1nK>n variH on the 
but way to learn about compo. 
t.era. Some hN1tat.e 'h\·een ctr· 
t.nude and doubL 

Many have 1l that buying a 
m,ao and ptt1na on with 1t 1• 
the b8t coune, and when the 
pnce or • book • pproechea I.he 
pnoeofamiCJ'Otheyhav eagood .... 

Of COUJ'8e, your megabuck 
purchaae or a ZX81 won'l 1m· 
med iately (rive you a grup of 
computt.rl.led mult.1phu1c 
acreening, holorraph1c di.aka, 
and ume-d1Vllton mult1ple.x· 
ora. but you'll probably find 
.ometh1ng to do with 1t. 

Norwtll 1t11veyou a laY1ahly 
1llust.raled encyclopaed ia of 

Z~~~.llnLc;m:~~~h :.: 
:01 t~te: ~u=iv!~\v1!'u 
laid out, 1erwbly ordered. a nd 
full of colour, 1t ii tupe:rficia l 

~~e=ulg~".;t:\:!~!::!: 
cover to much rround, W1th to 

:~G1r.~:~~~:~~g I~:~~ 
frame . that it.becomai tulng­
hke the part y game where you 
have Lo me.moo.le a ®U n 
ob,ecta on • brieny e:rpoM!d 

tn6~ top of thia, Lhere ia the 
unbendi ng American-neu or 
the authon.. Thaa meal\l lNlt 
the 1tyle 11 1mtat1ng and the 

:~=t~i: i't';::t:r: ~ 
authors claim that the y aren't :=~~we;~gm!~ 
on to future UAH, the ir bnd 
mention o( computers u 1aw 
enforcement ' tool• maktt no 
reference I.O the abu.lel poui ble 
in thaa 1ncrff.lmg ly controver-
1ial field. 

th~! C1t;!~ :11~'t1fc°i:b:; 
andwa..itfor 1ttotumupthere 

DG .. 

l
:::=-Vlc20 _., -­_., --· ts.95 1-
2u,.....1 . 

Thaa book ha d me comp1ete.ly 
baffled . For a llaJ1.. the con­
te.nta. although very detailed , 
11ve no page numbers. and 
there aa no index , malung 1t 
impou1ble to find anything m 
the book. 

To m,ke matte.n wone. the 
li.st.1np are not aJwaya located 
near the pro,nm notes , mak­
in&" 1t nut I.O impoea1ble to IOrt 
ootwh1ch lane 150Mr Copeland 
ia ttfemn g to. 

Ttu.a aa • great pity, beatu.N 
be hu included detailed de-

~~!o~o~ ~;': ~ 
au 1t your needL H1a notea are 
clear and informat ive - it 's 
Juat trying to daacover what 

the1:::r:v;1::c\'!~::"!:: 
1na:toundenvelopet,ut 1nggl• 
aand1 m your programa and 
even creat ing ava nt garde 
muaic. 

The blW'h on the back prom ­
... 'full , mind-blowi:'t,1: output. 

~~.~;:::n~~ b owyo ~; 

~---. .... -..... 111._...., I ....., ...... _. ...,._ _.,_ 
tll:U2.t5 -m -

Profeeeor Michie hu long been 
oneoflhe UK'atn01 t~ 
expert.a on a.rt1fical intel li­
gence ; Rory Johnaton baa n aen 
through the rank& or technical 
journal iam to reac h the coveted 
atatuaofpund1t. Between them 
they ...ek to 1n.1wer a question 
that hu tormented man aince 
the dawn o(the compute.r age. 

No,notCanAccnngtonStan-

~::.~=:~::;::::! 
ever output more than the , um 
~=tu~{ take 1.n? Can they 

Ouu.ide Accnngton thaa 11 
probably the more momentoua 
que1tion, and mean M1ch1e 
and Johna:ton treat 1t with due 
gravity. From the firtt LhrH 
pages you might deduc:e at ia 
more a man1feato for theaurviv , 
alof mank1nd than a u-eat1aeon 
artificial intelligence; the •u· 
thora take the poa1t 1on that 
inte.lhgent machl nea could be 
the (oundat 1on atone o( our 
continua tion u a apecin. 

'n)ey alao tt:pe•t the chilhn, 
credo oftwent1eth-tt nt ury aci· 
ence- 'But it ... important that 
... ph1loaoph1cal conaideratlons 

•.• do not confute our commit-

::n~~~~f =~1:~f~ 
new technology .' 

Bhn.kertd, they embark on a 
fucanatan.g stu dy thait ta.k.tt 1n 
much more than a direct review 
of an1ncaJ mtelhgence t.echm­
quea.. nu, ii a well-wntte.n 
book With the acope to faacmate 
rnosi. ~neral readers. The te.JCL 
.. broken up by aub-head mp 
and h ber1.1ly tlluttrated, 10 
black and white and colour 

And eventually the aut.hon 
build a convtnang cue for 

:;~~~ the~~·~~O: e: 
they are n't too certa in about 
how many of the world'• WON 

can be ucnbed to 1e1ent1st.1 

;i:J::!:~ ph1lu•oph1~ 

Stupi d ulle for what 1a really a 
handy book. Coll«b ona of 
routinet are arwuably of more 
UN tha n c:olleC'llons offi niahed 
programa - mott or wi are 
capable or writ ing the bulk or a 

r.~:::1:::r~~=~.:i: 
exerc:iae. General and apeafic 
routine1 provwle many of the 
ana:wera. 

In th 11collect.10nyou11 find a 
lotofuae(ul 1deaaand one or two 
1ema . There a.re tlpe on prog­
ram proc.ect.ion, including auto­
run routi n~ 1everal gn.phict 
utiliti es, and more ge.neral pur · 

::sx~k:;~J;~ 
,oylllcb. 

Theonlycnt1c11mofthebook 
ia on value (or money While 
200 pagea may look reuonable, 
M« rly 80 are devoted to mem­
ory mape and Kemal routtl\8 
that are well documented m 
Commodore'• Pro,ram,rwr' • 
Rt(trYn«Guuk and others. 

or rn°::~ i! ~C::~':fc:~n: 

~O::~r.i':!e~:1:nl~ 
coven. It', defin1t.e.ly worth 
checkingouL ,W 

I ~: -­.,_ .. El.!15 
1--.215 
-1 . 

Quite a rew boob have a lready 
•ppe•red on the ma.rket that 
alte;mpl tod1.11.Me.mble the t wo 

ROM.I inside the Commodore 
64. However, TM Commodon 
64 ROM• R~kd aa the firat 
book todo It proper ly, 

The book wu produced in 
aevera l at.a.gee. Pi nt, the ROM• 
were d.iu..aaembled. and a ll 
branchet v.·ere labelled. All the 
ayatem vana bles have been 

::'blyth~:e ~!,k~:; 
t.able1 have been 1ep11r11ted 
from the code. Fina lly, the 
l..t.mg hu been Cully 
documt.nted So, what appean 
1n the book II an actual aue. m­
bly olthe finished file . 

a~• d~~3j~!o:1d~~= 
been even bet.te.r ,f the (unction 
of each vsn, ble had alto been 
t:~:~:!n':':. of t he narnet 

Another five pages give the 
entry point.I uu1de the ROMa 
for all routmes - for example , 
where the NEW routine and 
CLR routines a.re Mid. Thia 
•vNyou hav ing to roam round 
wha,t 1a a rather lara:e book 
t.rymg to find the correcl 
routine 

The com.men&.a given by the 

;~~>:r:h ~!~a:A ~o~ i~ 

!~~i::!tte~~ ~~ 
then th i.a book .. Cor you lf you 
already own a ROM diu.Mem­
bly, then throw 1t a way a nd buy 
thia book 11\ltead. you won't 
repel It . $C .... _ 

IIITX-• -· I.,.,.,~ _., 
.......... ts.ts ,--.us -· !3r:!:~ !rfe'"w :0 ~h~ 

aboold Memot.e.ch ownen be 
left. out? Thia one 1a u good aa 
ffl08l and better than many on 
the mar ket. 

There are 23 ll1tmg1 here. 
fflOl t ol them g,mes but there 
are a few good pract.ical 
routinet too. Some are t ime. 
honoured (avountet.1ncluchng 
veraionaof Lunar L,ondar , Star 
Trd , Mw1l~ Commot1d and a 
couple of long adv enturea. ln 
the uttht y aect1on art: a sprite 
designe r and a madtine code 
tcreen dumpdn verf orpnnting 
grap h1a IICl"eena. 

That'a the good 11de; the beid 
includes • few make v.·eight, 
auch u D1tt 1nd B wrhythm., . 
The book alto loeet point.I for 

~:fq:et e~:,i:, :f~~!: 
to advsnce your own program · 
m1ng ab1ht1es you're on your 
own. 

Howeve r , even 1( you want 
only 10me o( the program.I on 
off'e.r 1t looU lik e value for 
money. PW 
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Keen euerutn1na 
uou want In. 

~a:,."":.",:,..,'*c::,.-;:~hom<-
Thanks ID !ho pro(<CCISU<. ,pedal)' lr<a<"1 material"-
~~~~ conµu,IDQl ar<l-,aaocMd du>l p,ruaion. 

COMPLETE PROTECTION 
And that\ not al. ~ach the twd ~aring nyton Ot.ttt, tsa 

...,..~..._..proot,foampodcfr,gMd•lh<rmallinnglDSIOp 
!ho buld up cl oond<nsadon. 

It's atso twe--recar~ and~ sea«t WCh the hea,.iy-outy 
nylon- ~prod ........ 

A PLACE FOR EVERYTHWG 

-.1::'0C:~~~~l'Z;.. 
saoragr.a:swftlastr~~home-and\NOfteorschool 

FTTS ANY COMPUTER 
~ !llJrdy, aaractlY< bags ill< blade wllt1.,..,..,, Md"""" 

in 3 5izos, filJng any model Just~ !ho list ID>« whoetl bag 
younttd 

And euervt111na 
UOU don'l,OUI. 

FREE MKROWIPES 
Ord<f arrybilgMd_..abOsenclyoua~ol~ 

.-0-51.JbC tr~.xed sattn deanen-absolUty ~ 
ONLY AVAJLABLE DIRECT 

tiWgus~bagsarM,on5*ntheshOf)s.soordtrdna 
from us now. 

s«Tl)ly lld< box A. e."' c. dip lh< coupon Md sencr t w<ll lh< 
carect rem,t:tanee. piuS El 75 to«Nef~, to • PersonalPurc:hast' ~~~=·,._· 9!e .... w.:a:~11:Kb'lhe~~=...'=~~ S.W,,OC.10 
AAMSlltADCPC46o4 I SHMl"-Ml-100 C C~tSJO 
I , IICJ..:IIOI C COMMOOOll('4 NWfRS 
I. DMGON6"4 C ~ -C·l6 I ~JMSIOI 
I AWII IOO 411( C VIC 10 C. OlaC 
I AlAIII IOOXl 6"'I( C OIC ATMOl DISCS 
I (NT(#'M(.. C /ICOJNBKTIION C OIIIC 
, Ml'T1it.9l5HI c som c z,c V'KT9..M 

- ~Ml ·eooCl llllCOMlO'S C Z>C""1JlrACI: 
I WNO-MSX\IINYIO C l'l-17 C (~IS41 
I SCW,-MSX ... -75 C rt-JO 

.J>eMonal .J>wu:hal>e.11111~l«J 
r,-.... -;;;;;;;.:~~;;.~·:::::::. .; - -, 

~

AB.o,Q• E- ..,.(175p&p ,....-my""""""° I 
,O, f ~IO~~Ud .Ot ~drbl I myll<C....,.,..,a.c,,Mw,/_,..,...... I 
CMdNl.mbef" Exp.yo.. _ _ 

I_. A£1995 o I 
I ....... _ k OO<UTIUO'""" I 
I -.,. B. £24.950 I 
I _ __ c. £29.950 I 
I ~=t'-E!.~~:'::~-:-,..,:-~lW. I l.!,.._..,...,...._,_..,.. ... --r.:...,.,__,,,. ... ,._ Patt? i!_] 



MUCH MORE ON YOUR SIXTY-FOUR 

Print your heart out using EPSON printers and GORLITZ 
int erl aces - ov er 10.000 • old in Wost Germ any . Defi niti · 
vety THE BEST connection between VIC-64 and EPSON 
print 8f"S Is our VIC -EPSON-INT ERFA CE: 

Plugs~ l'ICO 1fff EPSON (bcwd 8422) • 2K Buffer (SK opt,on) • 
280 proceuor • lots of addibONI contr~ functions • bn'lgS you the 
onginal CBM ChlrlCler set w,th al gnlPhlCS in up to .CO Slzet • inclu­
ding doub6e heJOh1 and doubte Wtdth pnntll"IQ of C8M d'llnctn • 
p,ecese HAROCOPY from S:MON's BASK:: • BUS c:omector dou· 
bled like 15' 1 , OtL·SWl1ch for de'lce 8ddreas • pmter ren\3lf'lt un­
~ • Jnlerface can be switched off 1f Centrona port • used • 
No 8423 for exttmal UN wrth EPS0N-<X>ff'4)1tibit pmte,a llke 
STAR elc. • Pncel include OINab6e(im) and INr'UII 
VIC-EPSON1ntertacetype8422(bolrdl r 7850 
VIC-Centroncs·lnter1aceiw-8423texl~ £ 79 50 
P,ICNdono t 11"1(::tudeVAT lhs1SfU$loneGORUT2product. w,.,. 
IOokM'1g tor dMler'I n UK 0., Phone 1()1049)-261·27500. Mailbox 
lortetters. quert91andordetl SlM11f'IQ October: f0 1049)·261 ·20U 

G0RuTZCOMPUTER8AU· ,.o.eox IQ,D..s4CJOKOIUHZ, WESTG(RMAHY 

COMPUTER PRINTERS 

CANNONPW1080A .......... ........... £319+VAT 
MP165 .................. ................ .. £299+VAT 
SHINWACPA 100CPS ......... .. ........ £210+VAT 
JUKl6100 ................................. £329+VAT 
OAISYSTEP2000 ......... ............... £210+VAT 
MT80 ................................... .. £190+VAT 
PIXY PLOTTER (FREE SOFTWARE) .... £495+VAT 
STAR PRINTERS .... ..... ...... ........ callforprices 
SEIKOSHAPRINTERS ......... ........ call for prices 
CANNONV20MSXCOMPUTER .... .... £250+VAT 

BBC, Sinclair, Commodore Computers and 
all accessories now available. 

.. 

FREE DELIVERY ALL ITEMS 

FOLLY MICRO 
0730894078 
073067057 

10 CoUege Street, Peu nlie ld, H am p1hiN> 
9am ,9p m every d ay or oend SAE for full rane e 

l'eMTtMCIOUldlNwiallJ'_. rNilff 

Mill Hill 
Computer Centre 

SPiCIAL OFFER = !f'~ .~::;;. =c , pcriphcrah , priAtcrs, diK ................ , A_..,,.....,--....~_,,_,...,,, .. __.. 
BBCB+fivel0ftw1re ......................................... ll5$ 
BBCOFS + fivesoftware ............... ............ .... .... .. UM 
Electron+ fiveaoftware ...................................... 11'1 
Com6' .................... ....................................... l115 
ComSX6' ........................... . ............... ........... . 1715 
Amslrad .................................................... M,W5 
....................... .. ......... .. ..... ................. .... .... C. 045 

~~ F~~:(:~:~~:~t:::::::::::·:·:·:·:·:·:·:·:·:·:·:·::.::::::::::E 
~<>Sha~i'oo:·.::::::::::::::::::::::::::::::::::::::::.:·.:::·~ 
Shinw1 CP80 ... ........ ........ ..................... ............ 1J115 
Amstrad Printer ................................................ ,1'5 
Commoclo« MPS801 ......................................... 11'5 
MicrovitecMonitor ············································'* 
C.mana IOOKOiscDrive ..................................... 11'5 
CommodorelS41DiKOrive .......... ............ ...... .. .. 11'1 
Cl.Mette Recorder .............................................. m 
Quictshot II ........... ... .. ... ... .... ..... .......... . .. .. .... .. ff .51 
Floppydisa ~ (IO) ........................................... 111 
ComputerT1bleon wheels& masterpluJ ................... W ,,. ............. ., ..... _ ... . ,., .................... .. 
N"'""f~;t:.:!m 'T&l!l::'.:1=.u*l:;' <lwfw' 

• 
• 
• 

CiownvrttN .. Ed»tMitM """*"' ,.·Wit. 
lll n. ....... , , 

MII NII. LAMla NWT J'l'C . . , .... ., 

MICRO 
ANSWERS 
70. 71 Wilton Road, Victoria, SW1 

(Ttn c rrr.utn Willk from \o1ctoril kl bon) 

• 
• 
• 

• ·~='c~~~'=J~ • * Software (ow,r 1500 populor titks ) * Accessories (Printers, Disk Drlws, 
• Mon~ors, ~ ticl<s etc. etc.) • * SPlCW Of'FERS * 
e ~TEC H (MIX 512) ~::: :: e 

ATAAI 400 £ 79 .00 
ATAAI 800 £149 .00 

e :;2DtSKDRM +CONTROUER m::: e 
CABl£ MONITORS £150 .00 

Borsoin prices on selected ~e 
• Alol'l'cBtl.qccltD~ 1 priccsinelulNe.olVA T, • 

• 
-

(HUARY! LIMITED STOCKI) 

Open Mondo)' ·Satu rday 10om to 6.30pm 
Telephone 01-630 599 5 

• 
-
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.. 

btes : £12 per smglcco lumn c:m. M1mmum Mze .km . Serie, d1"'--oun1 a,.ulahk Abo~ colour 11\,ulablc. MKkMical o.tl : 
Co lumn v.1dth, J column 57mm. 2 column 118mm . 3 columns 179mm. C.,, o.t.: JO days pnor 10 pubhcation . 

c...t.ct: Andy Flint or Anita Stokes. 

FOR 
GEMINUNASCOM, SUPERBRAIN, 

IBM APRICOT, SIRIUS 
ANO EPSOM COMPUTERS 

* * l#TIODUCTOIY 5'£CW. OITTI * * 
SY," 10 MB VERSION £999 + VAT 

• OTHER CAPACITIES SITES AVAIL· 
ABLE 

• FACILITIES FOR MOST COMPUTERS 
ONREOUEST 

TEL (0245) 57575 
Fo< _______ .... 

up a,ppo,t Ind HP llfffll avabbie 

21 BNct.s Ra.et , Chelm1fofd , EIMX 
CMt 2RX 

'I/ATNo . '1/110IOl74 

~~i, MICROso,,. 
~~~ LIMITED ~~ 

Mi I )A [I ! ~:-fal.• l ()IJII, 'f l I f,IWI 

AT lEAST 20°/o Off" All SOfTWARE 

FOlfAPPLl• M • IIC • CQMIIODOIII( 
• ll'NCOT•AWlil• UICTIICIIII -·-,.._ ........... • ,,.,...IIUID ...... 
MS1fOAl.lZl• ....... OIIOEJf 
lllD'Mllm _ h...,.lm 

FOflOUllll'IICIIMDRIUCATAUICW 
Pm 1tllDIAllWffllfflll1'~ a :.:--· !.~)-387 0325 

BASIC COMPILER ,......,......, • ..,...,.r_.._......_. 
~=-~·.:,:::.:::..1.= .,,, 
c.... ......................... ) -CU...U. O..U•lflllllr-• tt7 .t,5 
Otek ACK D•t • t11 .t5 
l~-~ f1 ...... Dlift. ....... ~==-

;- ~~~~ ~~~ ~-~-"",':::! 
5r.*°" c-,am =~-

Cllll'Wrll., ..... *"°..,,. 
SPECTRUM ALL INCL ............ £1 B.50 
UPGRADES(SPECTRUM) ••••. £22.00 

OTHER MAKES ALSO REPAIRED 
SEND SAE FOR LATEST PRICE LISTS 

:o~ COllSUSIOWIIAOllll\G 'fi 

AMST RAD CP C464 
NIMI.DIUOCWOOD- ACM:liT\IIJl"~ 

T1tE TRIAL OF ARNOLD BLACKWOOD A-,--. .... ..._ •• A.__ .,..,.,, 
C:,C#4Usat Ol'fM 

ARNOLD GOES TO SOMEWHERE ELSE! 
A TNE WISU FOOi. 
-..·of AINOU) BALCKWOOD 6......., ... _....,.,, 

o•--.u WIIIC .,-....,- a.POJ• 
NEMES IS 

1e CAllLOW aGAD. Rl"icsn.AD. KIETR RL"iU. 
HORTHA.Yl'INNlttOW 

Tft _,...,,.., 

ATARI AMAZING OFFERS iimm ........ )Q._ 
~Atan1D50dillk .... onfy t2N .15 
E!rZll:iJ Mlr'I IO!lOO...Ol'twepl.llt 

10...,.dlM:l(womt20ltoror,, t1n .ts 
,,...,.. ... 'I/AT ,. a:ma.__,_._..,.cr.i,.-.,o 

S.J .B. DISK SUPPLI ES {Dept. 03) 
11~°""" ........... NOI IIH 

~--- ORIC f'UN ---~ 
C-ttr,-Ont l ... Aa.. ~=E:==~)O::. u .... 

f't,ce,-.rVATIMP.t, .__ ...... ........,.._ 

ATTENTION!! 

L:AMS TRADUSERS 
RING04 H e342 H ......... 

OIITHIU.TI. ST&MTWU• 
NIWl m 
F.KUPPS 

33, IEAASOENGAOYE 
LEICESTE.RSHIRELE1DOSO 

~~ J\]VVV. 
'-.._ .. _.....__Ulfffl 
,..... __ _ 
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VIC 20 £35 
SK EXPANSION £8 
3KEXPANSION £3 
MORGAN CAMERA COMPANY 

118 TIITTHIWI COUIIT IIOAJI, 
UIIDOIIW1. Tel: 01·3112562 

EASY-FILES .,,,........_..._,...... ..... ---. 
.......... 30,000dW-. 
n.__.,..~ADO . MHT ll'.AIICH..'°"1 
N..T(lll.."""1[111.. T/Jllf.. c.tsOO"'-l"ll") 

Oo«lu('IC)lit..,.llll,o,QIM,0 

D, .lff , 
M~Co tu:.=. ..... Ju.,..., 

CP/M FOR 

MICROS? ?? 

-°"""...- ... ___ _ _ 

--· QUANT SYSTEMS 
111 Th0<p1 Rood, 
London E7 9DE ,.,... ...... ,.,.....,. ............. 

QL ASSEMBLER 
TERMINAL sonwAR E ....... -i ...,_.., .... 

Q CODE - 68000 ASSEMBLER 
QED - SCREEN EDITOR 

&,ppli«lonmbudm9 
~ wifhl"ftMNJMand•Xllfnl)IM 

SENOC1510 
Q CODE , 

-~!:- ... "':::'°" ... C.:. 

PCN OEC&MBE.RU l984 

MICRO COMPIITU ElHIBmON 
SAT\JRDAY JAH 12111 

BROMLEY, CIVIC CENIBE, 
KENT 

IJl:IASllllll•-29152'1 
T ...... W.IIUIN n l.l .S 

M ,ow -..l Wll~ltlOt,II N Nlw ..... )Zt(..-.d!NI( ... ......,~1,.=~r.:-(IM ... ,.. 
kCOLL.I O&JIIO,IIIIOltUTlll'lt ,,.. 

PRO GRA MME R S 
Th e Black Kni ght wantl yo u! 

MY-n,-- . ...,1n-.t..ft•..., 
M.\DrtUNTAUffl 

HU CK IL"'IGIIT COMP llfE RS LTD 
PO Bo. 131 .. Ch l.i.t.bun l. Ke.nt HKTI LJ 

NB 'M' (k OIE. FOR THK AMST RAD 
TIME BOMB 

1'7&1ncl foMiinl \1AT + PAP 

WANTED 
PERSONAL COMPUTERS .. __ '°'"""' 

Morgan Camera Company 
160 Tott enhmm Court Road , 

London W1. Toi: 0 1·388 2562 

HHl,H ...._._O OAAOON Wl"f'~oiK--" Try __ ..__. .. ..._. , =~-=---~= icto23d'IOI"-~ 
fJ2lo Only H .50 ,lnc . 

DJU.C>OJII' CheQuea.PO • to : 
41 OME<lA SYSTEMS 
~ 44 Curfew Roed Abbeyda .. 
......... _ G~lef Gl4 7TF 

MICRO ARTS 
MAGAZINE & SOFTWARE 
A new forum for Comput er Arts --~.J:: ....... ·-~,,...: · ~~------... ...,.._ .. ~ 

Nlt ' MOilldl MAJ..._l..,\unlll..._ ... 
.............. - ll.11 

~......,111 ....... wfll 1Naeftwlrt ................ ~,"....., 
PO eo'!:~.~ ~':J. tpH 

T~01 ·720'451 

JA CK IN MAGIC LANO 
41«DM't'.cntUM 

ce.ts 
A,. ~duc41=:r ~'::!,,;',.;,~:;:., •1tll "'1ln -TURT LE SOFTWARE , 

... ICHOOl MAO. NSTOCI, OIRN'D 

TOUCH-TYPE 
fOl'll11('81(Sldllr--­

oo YOU YEARN TO 00 SOllfTltUIG 
USEFUL Ofl YOUII Sl'ECTIIUM! 

:iw:=.-.:==---=::..-:--.'°'.=~ .. _. 
..... - ....... OMJl!T'I' ............ _... ....... -·::--i... ...................... ... .~ ............................... . .......... -... ·::::.. .... -...... -........ . 
• "-""" ........................ ,.. ............... ....,_. .............. ...,__,.._ ......... ,.. ......... •f.-.•,_.- ............ _.....,_ .=-..-- ............ .., -.............. ,.-,.., .......... 
E1.Hl nc (lt&11•M YAT. 

~~='=-===== -..-•a-··----

.. 
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-I Mueun o Ruoe,i 1t comes u a 
ahodt to learn that Tram iel aleo 
speak.I ID allJh tl y fractured 
Engliah, and in broken aent­
enca t.o boot. 

i.e~
1fo,~M=E~:' ~:: 

in.c Micro Facehf\ of the ~ear . ~.= t,:eu:..::,~:i~ 
.oouttic covers - you need = ~:::.as:i!!': ~:!>: r~·.~~~~i:::i:: 

SYNTAX ERRORS 
One o( ou.r rev1ewen can't tell 

~mre~.~t. <'.:.~~· :;;1ic 
claimed the diak drives are to 
the left. of the maclu ne. The 
camera never lie., and our 
pho ..... ph 1howed !hit they 
are ru lly on the rig:hL The 
reviewer mainu ina tl ia due to 
wat.chin, Mad Lu:zie every 
morn1n., on TV. It appean llhe 
au.ffers trom a aimilar 
problem ... 

We mi.Ned outtno1t ofJine8510 
,---------, I in I.be Hating for Puca!' • 

Tnana:le (lNue 89). The liDfl 

an anu -th eft. devM:e. Some day 
a ll micro. will look lilr.e theee . 

read.I; 

ii Eii~==~ 18610 " M1' ,c.. R• ) MOD 0..-0 PIUNTC.HlltCY• I; EJ...81!! 
P'fUHJ'CHRt(X •t;-; 

NEXT WEEK 

PCN DATELINES 
..... - ·-CAOCAM In tl Show J an 8-10 NEC 81rmln ham 
M1ni/M ltr0Computer Exhbn Cont Jan IS.16 Stoc kholm , Sweden 

Wluch Computer? J an 15-18 NEC Birming ham 
H1ah Technoloc It Comput.en J an 23-26 Barb1can, London 
Educallon 
Computer Exhbn - Computer J anuary 23,26 Bangkok , Thailand 
Thi, 

lnllMICl"O('Offl ter Fair J an29- Ftb3 Jo'ranltfurt Gtnnan 
A 6. S1n1111Com t.ffShow Feb5-7 K•na1 Town Hall U>ndon 
lnll tradeahow forho rneco mpa. t'e b 17-19 
eoftware ele - LET 

Olymp ia, London 

M•!XCOM ··eb2 &-28 Mn1 coC1ty Mn1co AF,SI Ltd 01-3797 628 
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six-vara box mere 
1s no rime to control 
the ball vour ptayer must comm,t t>1mS€1 : ~ 
to a snap Shot on goal ___,., 

SftlCIIIUM4ml SftlCIIIUM4ml 

,.9; 1ocecn1 ,.9; 
OceanHou>e 6Centn1S<n,et Mr.chest..- M2SNS Telephone0618326633 Tclex669977 

Oa,nSdt-,,•-from..i.ct,dbrr.ctoe,al - . WIISMITll . ~ .'~L AHH . llumbelows .C"O•ln'. 
SpKU\.m Shops ,nd al p,d ""''""" doxn. fode _....., ...icom. 



The pnce tog. It's something rather speci al. 
When you take a look at the new Goldstor 

MSX you'll find on asking pnce of around £240 
Q uite a bit less than most of the others. 

And since you're choosing a micro that's 
designed and butlt to one standard, that'll leave 
you a whole lot more for the super new MSX 
games or business software. 

What is standard, of cou rse, 1s the superb 
MSX spec1hcohon. 

There's one lhing 
aboul lhisMSX lhal isn'I 

q1•ile slanclanl. 

State-of-the-art feature like 64K of 'user' 
RAM and 32K of ROM and 16K Video RAM place 
the Goldstor nght at the top of the MSX league. 

Sixteen v1v1d colours and eight octaves of 
sound make 1t a great games player 's micro. 

And there's a powerful Z-80A processor to 
take on a world of home ofhce tasks. 

Goldst ar MSX. The bnghtest new star 
among micros that's unbeatable value for money. 

You'll find 1t at above standard compu ter 
dealers now. 

~ GoldStar 
Distributed by.­

MICRO DEALER UK Ltd 
29 Burrowfiekt. Welwyn Card en City Hens AL7 4$$ 

Te~ (07073) 28181 Telec 23674 MDUXC 


