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The price tag. [t's something rather special. 
When you take a look at the new Go[dstar 

MSX you'll find an asking price of around £240 
Quite a bit less than most of the others . 

And since you're choosing a micro that's 
designed and built to one standard, that'll [eave 
you a whole lot more for the super new MSX 
games or business software. 

What is standard, of cou rse, is the superb 
MSX specification. 

There's one lhing 
aboul lhisMSX lhal isn·1 

quile slanclarcl. 
---- ---- - ' . " -~ .. ___ _ 

State-of- the-art featu re like 64K of 'user' 
RAM and 32K of ROM and l 6K Vide o RAM place 
the Goldstar righ t at the top of the MSX league. 

Sixteen vivid colou rs and eigh t octaves of 
sound make it a great games player's mic ro. 

And there's a powerfu l Z-80A processor to 
take on a world of home office tasks. 

Goldstar MSX. The brightest new star 
among micros that's unb eatabl e value for money. 

You'll find it at above stand ard compu ter 
dealers now. 

~GoldStar 
Distributed by:· 

MICRO DEALER UK Ltd 
29 Burrowfield , Welwyn Garden City Herts AL7 4SS 

Tel: (07073) 28181 Telex : 23674 MDUKG 



TiiiiiiiiJ~ijiiii1rElectron wins its spurs 

OUTPUT 

Acom·, Electron 1.s about to 
emerge from the BBC micro'• 
shadow as a fully-fledged 
lyttem . 

The Electron 11 to get a d11k 
1y1tem, a modem, an Econet 
local area net.work connection, 
and the Tube . Th e ditk uni t.a 
we.re demonstrated at. COM-

ru,F ~a;;;e:!'J':e~~~ ~°Jd~ 
on, are due to follow IOOn. 

IICStMleC.. 12 In Acom'• par lance that 
::A::pro=re= .. ,o::nal::.__a_pp-roa- , h- to_ do_lJl_e_n_t,y_ pro_ gra_ mm-- ,n-g.-- ---= :~Id :::i!an:t h~~yt~~ 

::-=.J::•:.:""=-= ------------ ---=15 ~~~ i~pre::r~n~~:~ 
WithaMicrodrive,T Q wordllandthe&eutilitics , theword'1your the t imeecale it likely to be 
oy, ter . lhort.Oneyearoldto t he BBC'• -·- 21 

Thi• utility to 1peed up your programmi n(t 11amal l but powerful . 

IICII,...... 23 
Selective renumbering adda that touch or glOM to your BBC 
program s. 

thr ee. the Electron i1 alm03t 
ready toou1t itlo lderbrother u 
Acom'1 leading micro. 

The additi orufollow the style 
and numbering S)'l tem of the 
Plu.-1 print.er , joystick and 

n:~1: .;:~;·;: u!:~~:;: 
-'-QL-•_1_11_ -'-•-------------- 2' Econet comet with the Plu.2 , 
Wea ving patl e rnA on your QL won't • traan your eyes . bend~= m~:_~ COTh':"°PI:~ 
-'-c- '-'c'-'-, i,---'-= '------------- 21 attachea to the Electron in th e 
It'1killorbe killed in Star Drop for the 64. sa me way u the Plus-I , with 

HARDWARE -- l2 

Threeyearaold and goingllrong , the BBC microia" -ell worth a 
cloeelook . 

PERIPHERALS 

Thewor ldofCommodore'1Compunetrevealed through a modem . 

_.....c... 43 

Fut.ext 80 COITH!9 in at the fool of Smith Corona ', printer ra nge, 
and 11ves a fair account.of itMlf. 

sonwARE .. 
Werateth e latetlf orth e Spect.rum,Commodore64andAnutr a d. 

~.... SS 

Check out Buie Exten.1ion1 for the BBC micro if your BBC Baaic 
la growing tired . 

QL- .. 
Kat.Software'1 QL Monitor comet under the microecope . 

the disk driv e protruding 
around the •ide of the 1y11.em 
box. 

Th e Plua-3 will cau.ee dism a y 
by being 1ncomp8l1ble with the 
BBC disk unit.1. ltgivH320 K of 
storage on Sony 31A1n nopp1ea. 
with a new filing •yatem - the 
Adva nced Du1k Filing Sy1t.em . 
Thia improv es on the BBC 
equiv a lent , for exampl e by 
overcoming the 31 file reatric­
tion, but it includet the • 
commands familiar t.o BBC 
U.&e.NJ. 

Aoom sa yi that Plu &-3 11 
available now. It coaUI £229 . 

:i~':1;:~: !i1i!t~m:'1h!11rd 
disk a ttachment in the future , 
but the pouibility of adding 
5 Y4m floppy drives l la BBC 11 
more remote . 

The Plu•2 and Plu.t-4 were 
previewed a t the ahow. They 
will fit t.o the Electro n through 
t he1yat.embu&. 

A Tube connection and 
RS232 will follow . Th e growth 
ol lhe Electron could coincid~ 
with the Tube coming into it.a 
ownat lut . 

REGULARS Wafa-type system connects with 64 -Ugly duckli ng Electron lum t 
into a ,wan , thi• page; COM. 
PEC report. page 2; lee al eagl et 

~Pe ~n~k= .=~ ( 
Home.front. page 6. 

..... = -.....;'-- --------'5 Stftwwt,..Vltw 
Up1 and downs of the micro 
week. 
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three wafu, one of which con· 
tain.1 the QOS and the FMU 
(file manage r ulility ), one with 

!~r:/:;~~~:.!!:~i~Xd~~f 
Defende r , and one blank , The 
unit bounds on lo Lhemarketal 
£89.95 . 

w~m:~:mrro~to~~~! 
that includ ct two drivel , a 
Ct.ntron ics port , and an RS232 
port. This version will alto act 
81 though jt, WU 8 1541 di.sk 
drive . and will cost around 
£170. 



ONITOR: COMPEC REPORT 
All work and no play at 
business show 
Considenng the number of're­
volutionary new product,' h1t­
ilng the ai..rce1.1 today, COM· 
PEC was relatively non-photo­
genic. 

You might thmk , for exam. 
pie, that Apple '• Big Mac would 
be worth a look. but it turns out 
that the beatl i • identical to the 
l1t.tle Mac ,orMacle t, u1t m1ght 
be known. 

And lBM was keepmg ,ta 

ra;l~!?n;i ~m;~e::8~ei! 
with 8880Ciated devicee are on 
d1e:play' indeed 01g1tal Re­
aearch was ahowing it.I OEM 
(Graphu :11 Environme nt Mana· 

~:!h,::t~h~i°~n~lud;f'\h! 
mcreasmgly ubiquitous 
Apricot 

w~
0:~{:l~~~~ ~k~~ 

stand had any dear recollection 
ofwhal wu bemg shown t here. 
MS-Net would be the obvious 
gueu, but we really 1houldn't 
jump to condu.ions 

fortunt1tely there were mat­
ters or interest. a little further 
down the lme Olivetl1 
announced a range of product.a 
for 11.a M24 PC workalike , 
including Xennc,a mouae ,327 0 
oomrn1 aof\ware and 640K flop­
pies . The Xenix is a product or 
Olivetti teaming up with &Oft· 
ware hou.se Spmx , and allow s 
the M24 to be used within a 
multi-uae r1ystem - M24, hard 
d,ak and Xenix would make a 
d«idedly nippy combination . 

Ohvett1'1 mouse iaal&0 note­
v.'Qrthy in that it doe. n'l need 
driver aoftware. The mouse 

~~~~nl~~~~ ra::.':.a!~ 
or <:ur eor du.1te r , 80 you <:an use 
it with programs that would 
ordinarily need modification to 
we a mouse . 

The company alllOReemAto be 
ata rtin(l'lO make a goof s upport­
ing its M 10 lap-h eld portab le. 
Eight new apphcat1ons have 
been launc hed, the m08t in· 

terestmg bemg M I Ol$tore. 
which aJlows 9600 baud file 
tran,rertoand from the M24. It 
could aleo work with the Tandy 
100 and t he IBM PC. 

Broth er had a couple or in· 
teresting ideaa on its sta nd. 
There were Commodore "er· 
aiona of th e IIR5 and MI009 
pnntersattheaamepnceuthe 
normal veniion 1£180 ). F Sm ith 
andCompanywa..sa lsocamp 1ng 

mx-u.. ........... 
on the Brother sta nd with a rea l 
CRT 1ereen ror the EP44 - no 
price yet, but idea l for people 
who rewnt u.amg a ll that paper 

to ~o~tt~~M~~~~e~=::~ a 
home &how. but as the MSX 
manuracturen al80 make more 
bw;.meu.hke thmg1 the new 
standard had arrived - m a 
way. M1U1ubu;h1 had one, but 
the stand operative couldn 't 
confirm wheth er or not 1t was 
jU8t like all the other MSX 
machines , a nd Sony and Sanyo 
were there . The Sanyo claimed 
to have more available fflt!mory 
Lhan t.he res torthe pack . 

Its ttand al10 sported a port.· 
able \'ersion orthe much under· 
rnt.ed MDC 656. It may nol be 
truly IBM compatible but at 
doee. lo\'ely p1cturea. 

r1nally. on the QL front., ICL 
wu being heutl ees a nd uni n­
formati ve on One Per Desk (see 
pageti4 a nd 18)buLQueat hada 
11ub8tant1al range or add-on s up 
and running. These includOO 
CP,M on M1tl'OOnve a nd d11k. 
the sensib le one being the 
tau.er , memory e xpens ion rrom 
&4K to 512K (a sn ip at .£579), 
vanou.s 1tenu or bu.a1nesa 10ft..­
ware , a baffling vari et y of 
floppy d1.sk• and one 7.5Mb 
Wincheater . 

Torch introduces an 
upgraded Unicom 
Perched on the come r or the 
AcornatandatCOM PEC-and 
a lmost bluted off by Acom ·• 
synt hesiser - Torch demons­
trated a new version or its 
Unicorn add-on for t he BBC. 

Torch ha..s rode11gned the 
proceNOr board 80 the 68000 
chtp run.1111 at lOMHz and can 
addttSa 512K or RAM 11ua 
mean.I a noticeable improve ­
ment m speed when running 
Unix. 

Torch haa a190 1mplemt!nt.ed 
on·k: tten window • to view the 
eeveral tub tha t can be run 
concurrently . 

An additional option turn.a 
the Unicorn into a multi ·user 
device . A sideway s Umx ROM 
tur111a BBC into an intel ligen t 
termmal that can acceu the 
Unicorn O\'er the Econet net· 
work 

Torch wau l.so&how1n1i-ye t 
agam - 1ta long promised 
Graduate IBM able for the BBC. 
'Showing ' 11 pcrhape an over· 
st.atefflt!nt. On the opening day 
it wHn't running . 'Someone 

~~~to!!:ut !~ i: 
And since 1t doe& not run 

Microeoft 's f1 ight Simulator or 

Atenl 'tty'IIUtt1iMf': ....... T..-ck. 

Lotua' Symp hony 1• it right to 
deacr ibe it as IBM--compat1ble? 
'No,' he replied. 

Th e good news is that the 
design problem• have now been 
overcome. including a li ttle 
difficulty caused by the l¥.'O 
expansion 1lots being ha ir a n 
inch too cloee. 

The bad news is t hat the finit 
batch or50 mach1ne 1 to roll off 
the production line had a ll the 
chipe inserted the wrong way 
round IO th ey promptly expired 
when th e board.I were tested. 

Acom displays its 
many new wares 
All promi.aed, the Acom It.and 
was overflowing wit h new pro­
duct.I and hint.a of more . 

Head mg t.he l1ne·up were the 
di1k interface for the Electron 
(,e,epage I )and new language&. 

A centre or atte nt ion was the 
Muatc 500 sound a nd muiuc 
1ynthes1&er. 

What looked 1mpreMive wa. 
the comparative simplicity or 
the apecial control language , 
Ample, which programs the 

MUAic500 to play a rich var iety 
ormus1c. 

The 1ynt hea1aer C'081.8 £199 
and can be bought now. The 

::~\:lit:':~ ;:t ~::if;t~al 
El11ev.'here on the Acorn 

llland wu the 3201 6 second 

,.....3-lt.antilllorAcofw. 

proceuor Thi.a National Semi· 
conduct.or chip is a 32-bit inte.r· 
nal 16-bit external prooeMOr 
and runs at 6M Hz. Acorn ha, 
packaged 1t with a noating­
point matha co-proceMOr and 
256K ofRAM 

},"ree software includes an 
opera ting syste m called 
PANOS, BBC Basi c,C, Fortr an 
77, Llsp, Puca! and 32016 
Asaembler It costs £899 and 
will be a vailable 'm ea rly 1985' . 

On the storage rront. Acom 
haa a t last relea&ed a Winchet1· 
ter hard d1.sk for the BBC. It 
come, in tv.·o size1, IOMb o.nd 
30Mb, costing £1,499 and 
£2,299 . 

TOI Pinnacle races to 
UKspeedrecord 
New m1CJ'OII were thm on t he 
ground but one that did 1mpre88 
was t he Pmnatle from TDI. 

Built around a 68000 ch ip 
runnmg at 12MH:i1t i1cla 1med 
to be Lhe ra..stest micro. 

Start ing at £4,995 for the 
IOMb, 256K RAM verswn it 18 

not cheap . But if you want high 
speed. eve nt ual expansion to 
6Mb or RAM, 32Mb hard disk =n8i~i:::rJ0~h:t~ :i~~n 
RMLmakesmusicand 
doubles480Zdisks 
RML hu announced an £100 
M>und box t ailed Mynah for it.s 
micro. 

It produces three mus1cchan· 
nelsand no1&echanne l through 
a bu,lt-m apeaker . Where 1t 
really aound.t impreM 1ve i1 
reproduc ing the hum an \ 'Olce . 

n~:'~~l ,~cr:r~:,~~ 
speech cnn be djgiti~ . stored 
and replayed with near perfect 
enunciat ion. 

RM L has booe:ted the max-

~SQZ :1:! cWithi:,r~::~~ 
use as a me server on RML'• 
Chai n netwo rk, it•• now offer· 
ing an opt,ion or quad dens ity 
diak dri ve.a, doubling the 11tor· 
age ea pa.cit y. 

PCN N0VEMBER2-41984 



~ONITOR 
NEC knocks bottom I cullhe priceoftheModel lOOit ~=:..~:re~!~~~~d;; 
out of lap-held prices :i~~/ .r;:~eo~~:e~r:rtt :i:~ri :~e:::~~tom:/.k:1~~=d 
NEC ha , brought la p-held port· would try toenaure tha t iu M 10 their credit card buaineu. But 
•ble priceadown to the bargain portable remained competitive. in recent years the growth of 
buemenl u il operui a new c=.ne credit card crime h .. 

~00.t againat the Tandy Model Belligerent Atari a .Jr--= H~K~~=~!~ cu•tom· 

~al;~h!~ndn:rice 00:U~ cuts SOOXL again era. whoee numbers have been 
in u many month.II. Tandy Battli ng Jack Tramiel ha1 ~==d l:,~:'.:'.!!~J~~~.~~::y~:-b~: 
••.uted the downwan! epiral a laahed the price of the Atari Networ1I Nation for aevera l hundred thouaend 

~htichuh!!a~~'!'g;1n!Y :!~ f?iYt~:!•!ii,~!~!':1~=: tang1es with the law ~!!rn': ~~ft~ Lh;~=:18rn 
furthe r, tak1nga lap-held micro the US. • reduction of a lmoet The growth of Network Nation 1983, the 1tory hit the media 
below £300 for the fint time. $60 . among US mkro ownen i11 and the phone companiet rot a 
Not Jong •go. £450 was par for Still declaring that 'bWl.inns produdng avarietyofdramatic fright . 
thecoun,e . UI war', but now •dding a newleg•lproblenu. At present the big networ k 

It it •Ito offenng much more promise ' to bring new life and In Detroit a microcomputer services, like the Source and 

=~~e!ffer!t~h~:~~ th-; :t.:t~~~~i~~ei~=r~ ~~~~~~-o~n o~r:~JYex~ ~~~U:,~i ::i~i::~:; 
:!;~ 11nd=U:!k~l~~: f!~ut!e:::~lc!'!.::fo~t thi! C!: ~t::f:rth~f;::~o:i: ~~~hn ili:f:to;;;:~11~~~ 

:~:~\=k ii IIO much better ~u%~r:us:~~es:>:.!c~~~ ii:N=~~i:=~~i:ead- :::1a?!:u::;}'~I1ri::i: 
The new application, eoft... a month by a plant In Taiwan , Out weet. ext reme right- remove a posted mel88.ge and 

ware include11110me word p~ and the companyp latUtobring wing groupt a.re uaing their will evenrevok e a11ubecriber'1 
C'el580l"II, IIJ)ttad/calc 11heeta, production to hal f a million a microsandmodeoutodiNemi- membenJhip. 
databues , plannen, mailen, month by the middle of next nate their view1, They're dial - lt'ahardto anticipatehowthe 
Forth and an a&&emble.r. year. ling into Canad ian bullet.in US legal 11y11te.m will cope with 

The company behind thi 1 board8 and p(Nlting up the ir all theee challenges but we 
aol\wa.rei1MicroTime lnte.rna- electronic lit.erat.ure, much of It , hould note• few poanten , .. · 

~~~I ~~i::r it c:n:r~: Cheap utility software :~~ibi';~~im~o~:~:ufl" ~~=i!°:i (.l'!iir :: 
Journe.list.. Th1• isvery11imila r starts to Mushroom when it '11 on paper , but u yet bulletin board• he knew of 
to Micropro'1 Wordatar. It wies there are no rules governing around the country . People 
thesamedot' .'comme.nd1uth e The pockelrmoney -, ft:ware electronicdi11lribut ion. read his me858.ges for help and 

~~ro:::n~:Y!:mf;:;ti:~ b: ~v:m~~~u:;;:a~ut~ft: pi~r.~~~:e:1JhTVm::J~:; OW~;:u;pob;: 1~:~~eg=p 
embedded in text. So, if you MUJhroom Sonware hu re- whorun .. bulletinboardon h i1 began to now quickly from all 
happentobewrit.ingapieceon leueda£5.50Cent.ronictinter · home micro, wu raided Jut. over Network Nation . Say11 
Word.star, you can.not My 'ua- facefonheCommodore64 . May on the instigation of the Tcimpidit: 'Fn:,m all indica ­
ing the. HE command In text Mushroom'• Peter Griffit.ha Pacilic Bell Telephone Com- tioru,it wualloverthecount.ry 
cau&eS • header' becauae the ui dthatt.he int.erfacewill ttad pany . It 9eeml that a Bell withinthreedaya.' 

=:!;~ give1 you an iMtanl :::t:~!t;=:' poz:::~ :hc:::~~~4J~~~~ :~ :=-=-~ l:~~il1.;:_~li: 
The £299 t.a.g is a apecial offer will deal wit h u.11erdefined add· ed on St Pete.rt board. The cue many opera tort cloee up or 

tocla.eonDeeembe r 12. Tandy itiona and high· or low-ruolu- hing eti on whet.her bulletin re11triC\ aceeu to the ir micro 
ii unlikely to respond forauch a tion acre,en dumps. board ope.ratol'I are liable for 8y11tema . There'1jU1t too much 
short period , but •t the time it Muahroom isonOl-6703.533. everything that ia ent.eN!d on fear or too much work involved 
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theira y1tem1 over the phone . in keepin,g illegal numberw off 
Mo.t boarda have been open the boarda. 

to the public. Thu1 for many ,-... " • ,...._.. .,,.cW ....._. 
hacken the St Pet.erw ea&e i1 a ow,: When President Reagan 
vital teet of elect.tonic free 11igned int.o law the Telecom­
.speech. Forth e phonerompeny, municalioM Act. thi1 year, he 
however, itre prnentaanefTort put t he 1tamp of Government 
toate.m what t hey perceiveua on an intereating oompriae in­
riA:ing tide of lawle11&nea volving the 600,000-odd Amer· 

Since Network Nation ii icana who own dish antennu 

:~~
1~1!.~~ndmaj!rl7;e~f ~i:~~i:~ t~ ~,:~~~~ 

bulletjn board. exchange de- tiona satellite . While the new 
ta ib about computers. other law promilled penalti et ol 1ix 
technical info, and qui te a lot of month.II jail and a $50.000 fine 
cherry rude language. for anyone who makes un· 

1e!n::~ .thh~~~~~~ h:~h ~=w~ f::n:.~! :~~ p'Pn: 
~ n8::1~~e !°Dd~ :~! ~or!!':.e S::!~r:~ :.x:,~: 
=et :;:i~r~~1

ti~~~Aa~ ~:.~a ~ i':!1!ify ::l~r~ ~~~ 
univerail ies. Phoning for free, lion in an election year. 
either either on a stolen num- If the court.e begin to 1hut 
her or with a 'Blue Box' which down or restrict Network Na· 
mimica the dial tone that con- tion, the que1Lion will be 
t.rola thephon uyate m,i.acalled whether America'• home micro 
ph.reaking and hu already be-- ownert will become an effective 
come a moderate headache for lobbying force in time for the 
the US phone companies. Con.grtMional ElertioM in 

M they battle each other 1986. Qnt,.....,. 



ONITOR 
Microdrive storage 
mars OPO concept 
Great idea, shame about the 
execution . That waa the first 
reactio n to ICL'1 launth of it,; 
new One Per Desk. 

A.9wereported laat ""·eek, the 
OPO 11 designed to be the only 
box of elect..ronict.ricbyou need 
on your desk, combining oom­
municalion1 with functions 
previously only a va ilable 
throug h an unfriendly peraonal 
computer . 

TheICLeolution i.tobuild a 
telephone and modem mto a 
keyboard unit that alto ofTen 
t wo Microdriv et and a speech 
11ynthes11 un1L ICL ha.a 1ug · 
gesl.00 that the kind of perlOn 
that theOPD 1,a1med at.would 

~:,tr~ :;~~t~!e :r:1 di~~ 
drive. The company 1a looking 
t1tadd1ngd1sksasanoptaon but 
refwied to aay when they would 
be a vailabl e In the meantim e, 
any UAer requiring ac«' .. to 
large a mounta:of dala could use 
a mainfr a me or a mmi. 

Buualkmgt.oa mamfr a me11 
only through the bu1lt,..1n mod· 
em wh ich hu a maximum 

:io:ro~'1:~a~ud~~~~ 
ICL has put most. of the 

operatin g 90ftwa re m ROM 
The Microdnve would be w,ed 
only to bock up 1nformatmnyou 
want to save from one working 

da&~'!::~~~101\8 toftware , 
inclu ding vie•,i,data and tele­
type emul a tion, romes u 1tan· 

::o~o~~fl~~n:~=g:1:h 
paaswords a nd other log.on 
dcta1l1. 

Word proce&111ng, gpread -

1=.~n~~:T a :~ph~! 
Xchange package , from i , ion 

in S~f~:i"ar~JU~k. provide 

=ro~t.~~;~l~m~ 

ICL'10P0 - SNMIIIU.., , 1H1t .. ll utdie•1 

framee . OPO canconncct to one 
or two acparate tel ephone lme3-; 
one for voice a nd one for data. 

Communi cation and net,. 
working ia handled iu1ng the 
modem through a normal 
PABX syste m and the public 
telephon e network . Built-in 
multit as kin g feitturea includ e 

~~;:r:~c:~it~~~~\~~ 
fse28:!~ ~=b~fa~m a fixed 

Th e only other interface pro­
vided from the 1ub8tanllally 
re-dee igned QL board i1 an 
RS432 port . Remarkably, this 
can only be configured III a n 
output device for printers . It. 
cannot. be ulled for input. One 
savmg grace of the OPD 11 that 
it ha.a not opted for the dreadful 
QLkeyboard 

Deliv eries are due to &tart in 
January . The bat1c model with 
9in monochrom e monitor eo&ta 
.tt ,195 plu, VAT. The colour 
model with 14m monitor C08ll 
.£1,625 . To t h11 ahou ld be added 
£130for the Xchang e aof\watt. 

=lt~~d~fo~g:C:t1!i~
1 

Pricet include OPD Buie 
Ca development of SmclBLr'1 
Super&.ic supp lied on Micro­
dn"-e caruidge ) and one year', 
aub8cription to I CL'1 Uaercover 
ma intenan ce agreement . 
• Tum to page 18 for an 
exclusiv e preview. 

It's the 'Why are we 
waiting?' department 
Some familiar nameA and 110me 
new ones fea tu re in our IJ)Ol· 
hght on mal ingerm.f,t manufac­
turen th11 wee k These pro,. 
ducts hav e been a nnounced. 
adverti.eed , w1delydi8CUl8ed, or 
ju st promised - but ha\· en't 
turned up ye, . 
~ 14 - launched 

Sept ember 1983 for del ivery 
Apnl 1984-, now due in the 
1hop1 in January 1985. 

Crut Space Race - Legend'• 
follow-up to Valhalla. adver 4 

Used for iOme months as 'com­
ing 100n'. 

MS-Windewl - launched 
No\·embe r 1983, may a ppear by 
Jun e 1985 

s,edraridN - adaptor to 
t um non-MSX m1cro1 mto true 
MSX 1ystema; first hinted at in 
J,~ebrua ry 1984, no sign &mce, 

Pro-Lite enters 
luggable martiet 
Tex.u lnstrume.nta ha& 1te~ 
into the us bnerc.ue 11ied 
computer market with a 10.Slb 
computer with 12in tcreen . 

Pro-Lite 111 expected to rea ch 
Britam aome t ime next yea r . It 
will eell for $2,995 m the US. 
The machine will come with a 

~~{~::S!~;!;vd;;1:~. of 
Aga1r11t st1fT competition 

from the Hewlett- Packa rd and 
Data General bnefcue compu­
ten1, T1 hopH that ill machine 
will appeal to people on the 
road. But. a naly1ta a nd dealen 
in the US are .oe ptical about 
t.he market ' • pot.ent.1al. a (eel· 
ing that can only be reinforced 
by the collapse or var1ou1 lug· 
gab le computer ma nufac· 
t uren . 

First Word try-out 
designed to go phut 
Son. ware houae1 are cont inuing 
to home in on the 64 a, a 
bwJineu machine . 

The lateet is First Pub-

~~:!t~i:r c'o~':t:: 
owning gentry . The company 1.8 

d1stnbut1ng materia l from 
WHl Germany' , Data Becker , 
but eventually it plan s to pro­
duce more oC ill own, 

The fin t releuetJ includ e 
First Ba11e, a databue package , 
Flni:t Word for word proceM1ng, 
and an Ada training coune -
Ada 11 the language widely 
t ipped to 1ucceed Cobol u the 
high level language or the 
future . 

The markelingofFirst Word 
introduOH a new 1lant on the 
telll-drive idea The full pack· 
age cot1la £35 .99 but. for £1.49 
you can buy a venion wit h a 
bualt.-1n time bomb. Aft.er a 
ttrt.ain number ofruru, to give 
you the flavour of the full 
1y1tem , il will go phul an d 
return lO 11.S boll.le. 

The l&llle approac h i• likely 
to be applied to Fil"8t Base. al80 
eel ling for .£35.99,and to Power­
pla n, a combmation or 1pread· 
1heet and graphica . lr you feel 
like r111ng to the chal lenge of a 
time-bomb, First Publllhing 
al80 sell• book• to guid e you 
through advance machine code 
t.echnique11 • nd Pa.ecal and 
Basic compilers. The company 
ca n be contacted on 07367 · 
5244 . 

Will Plus/4 adapt 
to the 64 path? 
Commodore ia toying with the 
idea ofan adaptor to make the 
new Plu8'4 (i11ue 66 ) compat.i­
ble with 11.16" . 

The Plu&l'4. at £299.95. it 
pitchedat home.lbu1ine11usen, 
but it doesn 't match .omeofthe 
64'1 popular features . It lacka 
the .ound interface device and 
aprite graph ics, for exam ple. 

This is where a n add-on board 
would enable a vaat aelection or 
64 eof\ware to be ru n on the 
Phw4. 

Commodore UK 1&y• the 
add-on would be qui te fea1ible 
- butthe1dea 1111till in the ai r , 

:he~rd:1n!:J w~I beolst:O': 
::~~1 b'8ittu:~~l~~~~~ 
modore will be ready to react. 

lr Commodore doct produce 
t.he board. thi.$ wou ld give 
Plua/4 uaers much more ICOPI! 
- but of course al exLra coet... 

Commodore i1 ma king light 
of1uggewon1 that. Pl u.e/4 80ft.. 
ware from independent 1up­
plien will be thin on the 

~~1:ai~1~:·1~~:e.;~ bi~ 
itybelweenitahomemicroAua 
matterofpol1cy . 

But il hu in the pas t flirted 
with the idea of a daptor&. In the 
ear ly day1ofthe 64 it went.o far 
at to commit itaelft:o provide an 
upgrade path for Vic 20 u.&el"I 
wanti ng to move to the 64, It 
djdn't however menti on a ny 
dateA,and nothingeve.rcameo( 
that. 
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Just put your lips 
together and blow 
As t he yea r draw M toward s ,~ 
clotic and Chri:.tma M lc<!rs at 
you from cvery i.ho1>w1 ndow, a n 
unu :-.ual sound ca n be heard 
oom ,ng from th e mic ro makcn 
- with a tou ch of ne rvous 
v1br.ilo L~ y UN! wh ui tl mg lo 
keep the ir spm ta up 

Why shoul d the micro bu1l · 
dens nrt.<d to keep the ir spiri ts 
up" Chn i.lmas, a n.er oll . 1.s, 
when th<'yallexpcct to,; row rat 
and bloot.ed like the rc;,t of us, 
e xcept that with th em 1l will be 
on t he rnuocy com m i,:: m from 
8C'aMna I sa lcs 

But 1l' 11 the ocw yea r that. 
make.. them nervous The au· 
),f'llrl eti for home nucro ma kers 
1n p.ut1eular a rt:n't good The 
1:1t.agnat1on t hut h 1Uhe J!Oflware 
indust ry th 1tt yetir may cla im 
th em ne xt as the boom. obe­
dient lo whatev er laWB 1,o0vcrn 
th e bus 1nt.-M cycle. tu rns to 
bu, t 

So they wh1stlec hee rfull y to 
lea ve nobody in any doubt 
about the ir ronridence The 
whistl ing t.akcll the form of 
t.alk 1ni; openl y about t he 
machm CN they pl an to re lea se . 
Somet mlCl'J, to be su re, they 
whi spe r openly be hin d t heir 
hund.8 - m the certm n know · 
ledge th at IJOmthody will hea r, 
repeat a nd e,,ent ua lly report 
Lhe ir J11mall 1nd11~:ret1on8. 

One mcred1bly big man ufac­
ture r haa bee n known to use 
Lh1s ploy; pre-a nnounc ing pro­
du cts 1s nau ght y. but there's 
not h ingaco m pon y candoabout 
lea ks . S•™-'e th u1 t1ame ma nu ­
racture r is sa id to ha ,·e leg •ll· 
m 1.'Jied the personal computer 
(an ind cfoninb le slu r on the 
llkew of App le l th ere 18 no 
N!a80n why the tact ic of aelec­
t,v e lea kin g &houldn't be c,qua­
ly leg 1t1mat..e. 

Thoee that hav e com e out 1n 
th e open incl ude O rie. App le , 
Ata r i, and or cou rse the ever­
grttn Enterprise , wh ich ma y 
have to be hooded before 1t will 
go in lO th e at.a lls. To a les&er 
ex ~ nt Com modore and Sine· 
la irhav e d ropped tca&ing h1nt.1:. 

Or ic haabce n the lt\OIJttalka -
1.lve. proba bly beca use it would 
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t&ke th e Dage nham G ir l P1per8 
to no se Ori e '• spiri ta. IL plan s 
th,.. .,.w prod, cts and , ., As featured on Radio 1 's 
1:'i1.~:".[0~t;";/;,: ·,~:'~:~ Saturday morning Chip Shop. 

a boutt he m again . GAM ES f '1rat the St ratos, a £2 50 
home micro w1Lh a 6002 tind 
vas t amoun u, or ROM m ca r­
t,,dg e fo, m The n the,.w,llbea 
l 6-b 1L micro tha t lifiM O r ie mto 
th e bu., 1ncss lea l(ue wit h t he 

~m1; 1~ IJ~~ ~pac!~~~t,;~ l----
t,;urope a n d1st r1bution ri gh ts to 
a book ·.tuze mac h ine w it h a 
acrttn ,i,;m .-d LCD or 80 by 25 
lines 

Atari ha. fue lled i,.pecula l1on 
a bou t 1l8 fut ure produ ct ra n 1,,,e 
by conl in u 1ng t.ot1n kcr w1lh the 
pn tt o r the HOOXL Wh at 1s 1t 
clea r ing the dt."Ck s fo r'! A i,u b · 
$ 1,000 mng 1c micro th at. will 
wipe th e noor with th e Macm · 
tos h , the PC, a ndtheC'ra y I , but 
not t he Vic 2{'J' You Ju., t pu t. 
your hps t.oKct hcr and blow 

Over a t Commo d ore l he ,e . 
i.pon se 18 rea dy . The Am 1ga will 
p robabl y be lau och(.."IJ 1.tt. the 
Co nsume r [l ectrom a Show 
nexth pnn g , the venu e t hat t wo 
yenrs a1,,,o M W a nothe r famou a 
show- is:t.opper trea d the board s 
for th e fin.-t t une . Where are 
t he y now , numbe r 57 - the 
Coleco Ada m. 

Apple 1s gen cr .tlly reckoned 
toh a vew on the fin.lroun d wit h 
lhe Mac intosh Th i" machine 
h as made such an 1mpoct. tha t 
many peop le ove rlook the fact 
tha t. it1 s the seco nd rou nd - 1n 
the finit . th e l ,u,a d idn't even 
t,:etoff1l3 8tool 

But no w 1t t..~lkM va guel y or a 
colou r M.1c1nl.06h,ofS y mp hony 
on Lhc Mac, and or a 16-bil 
App le ll x 

CI011Cr lo hom e, a nd ca rds 
closer to 1l8 ch es t , S mcl ai r 1s 
e xpected lo p rodu ce n por table 
mac h me. It. will probabl y be 
black . 

Mn nufa ct u re ni oompcl m g 
for M lcai neve r talk a bou t lhe1r 
fort hcom mg rcl castM w ithou t 
j,tOOd reaso n. Nor ma lly Lh ey a re 
guarded , on the grou nds t.hat 
IOO!IC ta lk a lert,& th e oppos1t1on 
to what.eve r 1t 1s thcy arc do ing 
In lu nes o rpl en ty .c h t!ery be a n-
11p1lling 111 a mea ns of pcniua d ­
mg pn:16pect1, ·e cu.Kto men1 to 
h nngo n to Lhc ir ca11h for a wh ile 
But m lea n y ea n1 1t hu a 
d ifferent pu l'J)08C 

Taken at.face value . a ll these 
p lans poml to a numbe r or 
com pa m e. capable or nd 1ngo ut 
the do ldrums a nd 11t i l l 11pc 1\d1n g 
on researc h an d development. 
They keep mo r a le h igh , a mong 
sta tr as m uch &.Jamong cu8tom ­
e,o. 

Th ey fla t ~r to dece ive, The 
bes t response is to whi $tl e ba ck . 
It wo rk s for gyp81 et11 wit h 11kit ­
ll .sh hol"!Jell, per h a p111 al w ill 
IOOthe the poor ove rwrau ghL 
micro maken1. Oiwltl c:-st 

TW LWTITU PUBUSHER MACHINE PRICE 
unde rwu rld Uhu n a t.e SI' t9.95 
Eu reka Ooma rk SP,C64 f 14 .95 

_3 Dlt lcy'M Il.,cat hlon Ocea n SP, C64 £7 90 

• Kaid Over Moscow US Gold C64 £9.95 

• 2 Eli t.e Acom son uuc u.1-:1. £16.00 
6 Kn11,thtLo n: Ulti ma te SI' £9.95 
1 • T1rN 11N~ Ga!J!:orle SI' ~ 
8 - Bruce Lee US Gola C64.AT £9 .95 

• 6 Combat l~i nx Dure ll SP, C64 £7.95 
10 8 l~mcram a M1cro mei;(a SP, C64 , AM £6 .95 
II 10 Ucac h Head USGold-- SP, C64.AT £9 95 
12 II Dan,cerM ouae g::~v~~~• :::· C64 

£1.90 
13 12 flatllOC &l'II [ 7.95 

" • .Jet 8et W1lly Sol\ l~ SP,C64 £5.95 
15 7 Sht!rlock Holmes Melbourn e SP,C64 £ 14.95 
16 16 Av11kwl ll ewllOn SP ~ 
17 19 Ch1iler Mu tert romcs C64 £1 .9'J 

18 17 1.ftX llOII US Gold C64.AT £99 5 

~ J ~ r M1cromc 11:a SP £89 5 

"" 13 Tr ne l W1thTra.sh N Ge nera t ion SP £5.95 

~•!:1til11~ :J·l~l1~M·:·lil 
,w mu NtlCl 1W mu NIC( 

I Undcrw urld £9.95 I l~ndOv erMoco w £99 5 
:, Klllii:htLore £9-95 ~ u rvci i..ce -- -- i'9 95 
3 1'1rNa Nog £9.99 3 1':urek a £14.95 
4 1-:ureka 1:14.95 I • Daley'11Dt..>cat hlon £7.90 
5 Oal~y • Oecalhl on £7 .90 I 5 J e t.Set Willy t6 .9 S 
6 Pyp mera ma J.:6.95 I 6 Sherlock li olrnee £14 95 
7 Comba t Ly nx £7.951 7 Chiller [ l .99 
8 J:lftn).'1'!r Mou11e £7 90 ~n; Ace ~ 
9 Heach -ll ead [9.95 9 lnlSocce r £9.90 

~ l~O~lla= lLl~oo.=" --~ £~7.=95 10 Zaxxon £9.95 

MICROS 
:l!M\1!111111 lM~lli·Mi 

lW- l'IIIC[ lW - l'IIIC[ 

I Commodore 64 £199 I IHMPCJXT '2.390 
2 Spectrum £125 
3 Anwr •d £349 
4 1::11.'Clro n ~ 

~ roodore-16-- £~ 0 

2 ACT Ae n cot £1.760 

• Com J?!g £1.795 

• S.riua £2,525 

• TelevideoTS l603 £2 ,640 
6 UBCIJ £399 
7 Memot.eth £ 199 
8 t! m sle m £499 
9 Spectru mPl wi t:115 

10 Sa ny0MCP100 £300 

• Wan1 Pro £3.076 
1 NCR Oec Ma t.eV £1.984 
8 Aef:le 3 £2.7M 

• HP 85 £1.9 17 
10 Dec Rain bow t2.359 



If you want more from your MICRO 

J,rC!!~IEI!! 
UPGRADE 'ing your BBC micro (model ''A" or "B"I is the simplest, moat cost effective way of dramatk:ally im prov ing 
itaca pabili t iet. An UPGRADE gives you acc:ess to the world's largest library of professional software and clears the 
way for future expansions by edding a ZSO A second processor 64K of additional RAM, and• f lexible disk drive 
contfoller to your already powerful BBC micro . An UPGRADE ', ability to run TRUE CP/M ,.,he r than a CPIM 
compatible operating system is one of t he features that ma ke an UPGRADE the sensible choice. Couple this with its 
ability to handle disk drives independently from the BBC micro and your ability to choose what disk drives to use IJYJ•, 
SW' or even 8") and you can see why an UPGRADE is the only choice. 
Software available to run on your UPGRAOE d micro seems limit less. From word processing to fin1nclel analy1i1 for 
the profe11ione l user, to Pascel or Cobo l for the serious progremmer, all still capable of using the sound and graphics 
capabtlittes of the BBC micro. The choice does not end the re !hough. An UPGRAOE d micro can be further eKpanded 
by adding up to three of our option boerds to the unit. There are boards available for eKpanding t he UPGRADE '• 
RAM, for PfOvidlng further serlel or pera11el interfaces, addi tional disk inte rfac:es fo r sw· or 8" disk drives. There is 
even a Winche ster dislc control ler and an IEEE 488 interface option. 
So if you do want more from your micro- UPGRADE it. 

SPE CIFICATIONS 
,._ _ _ ZIOA ,,,,_"9 .. 4MH1 

~ -MKRAMIMJy••nc»bfel 
~..-1- -Cl' M ISupe,l1ed°"Ollll 
OtMl'opw-.tfnt • .,.-..,.. . -e11M~ - TUfl:90 DOS 
Ofc k .i ........ ~ -3 W.S W,40o..lOt,eddoubf41o.. 
.ingi. ..o.d. •nei.or doubNCNMrtV CM! b9 #letedwiffi th9 BBC ffllCrO. 

O.. k~upkltfM 'Mflnry~londit k drivflfiflN 
1,umoi. 1'4" 00 OS..._ IOOI( •or•) 
· ~ -AIIIC 
Orefthlct, -AsUC 
r-f"MIVl-'9 -2M:NAC . 

PRICE: £299 + VAT ~"-"' o-v~ 
UPGRADE TECHNOLOGY , 290A High Road , London NW10 2EU . ~~ 

Tele hon e 01-4 51 4416 . Telex 46523 . Symay a G . o<rJ' 
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Shop assistants: 
beware of this fan 
Chr1Jt.ma.!I i1 coming - and 
fast You can alwa}'I tell that 
1t'1cloee. the shopeareact.ual ly 
1witchmg on their computers 
for pubhc 1nfect1on by hordes or 
st icky 11ehoolkid1 and wary 
a dulta who eye the disarray 

wi~n:e~:°1u~lal~ go into 
10mewhere like the local Dix · 
ona store - wher e vital que&­
tion, like Wou ld you say the 
Jupiter Ace has the edge on the 
Commodore , Spect rum and 
Beeb'!' get an$wen like 'Sorry, 
weonlydocameru, videoe. TV, 
andcomputera.' 

un~~fi~~ ::r~~/::O~ !~~J 
the acreen an an endleM prog­
ram loop while the a.ul.8to.nU: 

!~~~~ke~ry~~fy '°t:fi~Jh: 
strateg ic POKE has rendered 1t 
useless ! 

A real stomach turne r is 
thi s little t1tunn er: 
10 FORC•O 1'0 I POKE 63280.C. 
NEXT 
20 GOTOIO 

lt '8 a bit like going up in a 
lift . Computer vandal s rule , 
64K? 
And yClarltt, 
Badck sley Efl$()r, Wark.a: 

Amstrad chases 
Grand Masters 

'/!'::: c:'r
0
MN:g::~n~~~g~ 

seem to have aome drawbacks. 
Quit in PCN 86 had anothe r 
poke at the poor old Amslrad . 

MikroGen'1 Maste r c.;hese 

~8: ~ !~ ~Li~!~ :;'.b!: =~o; 
th e board exactly to their(ancy . 
You can hav e• lr.ybluean d pink 
&quarea 1f you like. 

Quit '• comment 1mphea that 
the colour set is not redefinable , 
thereby having doubtle11 lo. t 
us many hund.red.softhou.sand.s 
of aalea to Grand Ma.11len and 
the like . You can expect the 
writ.I .11hortly. Afte r all, we 
haven 't spotted a ny caust ic 
l ittle nibbles at the heel s or 
ToeJ11ba aft.er their unspeak­
ably dread(ul MSX ad. 
William Poe/, Anu,o~ , 
Brtnlwood , Eua 

S"rel y you'd MVf!r miu 1Modd 
h"ndrwl thoo.aond .altt• Yo" 

ttrlainlymuanlQu1l '•appmu· 
ol of tM TOflub,a ad 1n ,..uue 
84- Ed. 

White Lightning 
strikes up a band 
We are in the pl'OCeMofformang 

::/~~~
1
• W~l~~lel8 ~~~:: 

by Oas i, eo!\ware We hope to 
provide a n information and 

t~!tt':i':;ce o~ r ~,.S~~~ 
48K , the Commodore 64, the 
Amstrad and the MSX 
machines. Anyone requiring 
information • hould send an 
SAE to our addttu below . 

~~f?~illeGorckn Vdlag tt, 
Newtou:nabbey BT37 9TZ 

MSX fan's angiy 
brickbat 
Why don ' t you praise the MSX 
1ystcm? The home microt are 
now on the market. Why no 
mention in recen t iu ues of 
PC/\'! 

You can c.hange your format ; 
lower your pnoe (I wouldn't 
dream of paying 110 littl e for 
PCM ; throw Apple ll c'• at the 
competition doert; but plttJM 
tflve MSX mor e tha n a cur90ry 
2-inch column every third 
.,.,,eek, now that they are avail· 
able. 

I know, you know , anyone 

with an urge to find out know• 
-MSX is a winner . 

If only MSX wa1 Bnti 1h! 
PDBoye 1, 
Malton ,North Yorhh1n 

You m1ght •now - wf! don't. 
Nittthough theyore, theyortn't 
dramat1call y bretter than the 
MemO«'Ch or thf! Am,trod -
uhu:h an Brit uh- Ed. 

Roar together 
Dragon fanciers 
Withthehelpo(yourmagaz.1ne , 
we have formed a national 
Dragon use r group. of which I 
am toR.ware editor. I wish to 
contact. 88 many compani es a8 
poui bl f! which produ ce mat&­
nal, either 30ftware or hard­
ware. for our beloved Dragon 80 
th at I can compile a hst. for our 
members. 

I wa nt them toeend me the ir 
names, addre88el, phon e num­
bers and what they actually 
produce . I a)90 run the adven ­
ture comer eo if anyone i1 
releasing a d\'enture games 
then let me lr.now. All contr1bu­
t1on• welcome! 

Anyone who wi&tle1 to ,om 
our club, or want.s more in­
formation , should wnte to our 
chairman: Paul Grade , 6 
NavarinoRoad , Wort.hing ,Su.a­
eex, encl01Jmg an SAE 
Ntt,I Scrirngrour, 
Corby, Northar1t 1 

Troubled Lynx 
group feels sick 
Thank you for aupporting t he 
Lynx during the t ime of 1t.s 
Mmewhat troubled exis tence . l 
behev e, without fear of contra­
diction, that there will be no 
more machines produced in th e 
UK. Whetherornotsomeolher 
buyer takes on the tll8k 11, of 
course, unknown t.o me. 

The e ntire 400 memben 
of the Lynx UterOroup (eel sick 
and very uddened tha t such an 
1ncred1ble hom e micro 1s no 
longer going to be available, 

Very few mag azi nes have 
supported the Lynx t.o any 
extent ; younelves and Whal 
MU:m?probably bemg a mOf\g 
the be8t. 

A• an upda te, the group i• 
now f9.tured on Prestel pages 
8008 l 24a and b, and i1 a 
member of the A880C1ation of 
Comput er Cluhl. 

!!'f:w"7'M1:Jd'fe!:~rGroup , 

Question of 
hexagon copyright 
Your recent progra m, 'Hex­
plode', wu delightfu l and it.I 
author, M1 AnR II, 111 t.o be 
congratulated. 

At the e nd of th e blurb about 
1tyouaaid ,oorrect.ly. that 1t was 
belt.er than a rehash or old 
programs and 81 far u you 
knew 1t. was an original. 

But I am 80rry t.oaay that the 
basica of th e game (eorry about 
the pun !)are not copyrightable 
A hexagon game with an 11 by 
11 matnx of hexagons was 
invenkd by the Danish mathe­
mat1cmn , Pact Hean, in 1942 
and wu called Polygon. 

The ulea for the 'cat.utro ph1c' 
explosion or a full ' box' IS well 
known 1n cata.8lrophe theory 
and th e computer 11mulalion 
a lgorithm1 are frequent in the 
var ioU8 forms o( life which 
simulate a growing popu la tion 

:~i=~~~:c:;.:r:t!~~~:~ 
able than Newton'& algorithm 
for HCF or a progr a m for 
convert1nedec 1mal numbers to 
binary. 

'1:nb;t~Cf ,;;· 
Glad~ lileedtMp"'Bram, Mr 
ll u.ghes. But tM copynght ap­
pliatolMprogramcode,nottM 
ma1MmatM:alpr1~1pln-Ed 



The UK's Best Printer Prices 
Onty • nmple of our m•••ive r•nge of printe,.. 

ahown heN - phone for further Hail• 

t1891+!AT • U17 .31 

§j + 1,111.T• , us .as 
•Ulh t37L3S 
+\AT • '271 .M 

SfflliUI c- ,.__. .. ~-1111-;,, Si.c ll -p.,,_.,.~,.,...._.. 

INSTANT CREDIT Up to 36 months to pay 
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SUPER DISKS 
lDNOON'S LOOEST PRICES 00 FlDPPY DISKS 

Pnces per oox It ten ex w 
ssoo DSOO SS$TP1 lmi l1'1 
411111 40Tll IIJTll llllll 

BASf SY. £11.15 £1111 £11 .• £22.51 
3M5\o £13.55 £11.51 £211.15 £24 .• 
VEIIWlll 5\o. £15.51 Ul.51 £22.51 £31.51 
IJt'SAN 5~' £11 .• £24 .. £24 .. £3t.• 
Tll(5Y." £17.51 £25.51 - £33 .• 
BASf 3v,. £34 .• - - -

CASH & CARRY COMPUTERS 
53-51 11i111 StNet, 

era,IN, S-., Cll 11111. 

MSX Computer s - In Stock Now 
Tmhibe C217 35+ VAT• C241 .15 

~ H": ~t~3!:~:~:::::: 
JVC HC K C22604+1# \.T• £259 .95 
F .. ....-.ge of MSX ec:ceuones eveilable 

Mell Order + Ex1>ort + Trade 
Hot Line Phone 01-888 8382 
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Cross-fertilising 
Tandy with Spectrum 

Qs... ..... ,...,, .. . ... _ .. _ .. . 
.. 1llWG - , . , _ 

ttcNltal -~ ..... ID .......... , ~ .1. s-w, -·· _ ..... _, 
fW tlN TltS-IO ......... ..ts ... .... --. . ._ ........ ............... ~-
......,., ... . lsllowc.NI~ ,__ .... ___ _ _,__ .... ,_. 
..... ~.,. ....... ... 

ZIO ,roeelMI' , • CN I ,.._. ttlirt 
.,... • t. NC? Will the s,.ctn.' • 
.......,flilllsWetlN TN4Ycate? ..... ,,,_,..,,.,_,,_ 
.....,_,. , CN l ,.iltt:IJt 
s,.,ct:rw.'11Gllte.,... .. &4K ---... .. ,...., ..... ..- ... ----·-" /Pandum 
Addrt u withMld 

AYou're domg thU for• bet. 
aren't you? Aacnu.y qu eriet 

go, youn i1 pretty compre he n-

:,v:~ :C!fr~::', 1;: 1!~~:! 
both your machines in one ren 
swoop if you tried 1t. 

But just in case you are 
aeriOUJ, here'• why you 
shou ldn't be. As far as we can 
make out you .ee.m lo be 
propoeing rnergin,t: the operat­
ing 1yatem.1 or the two 
machines . Youcan 'tactu.allydo 
thi • unleaa you ~ a r apa.rt both 
operating 1y1tem1 and i t.art 
again, and if you had the 
expe.rti,e to do thia you would 
become whe.t we in the trade 
call • 'micro manufacturer' , , . 

TM.re i1 no point in putt ing 
the Spectrum' • ULA into the 
Tandy - it would only confu.ae 
the poor beast, and the Spec­
trum doesn't actually have a 
aound chip , IO you can Kratc h 
that. one too, 

So there are two thinp you 
can do . First. , you could throw 
away your Spectru m and con· 
centrate on your Tandy, uaing 
more conventional upgrade 
paths . Your favourite Tandy 
store ahould be able to give you 
in(onnation about UJ)(frade 
palha , and with applicalio n it 
might be poe,sible for you to 
pro:duc:eyourownadd-ona . Thla 
11n't eu:y, but it ', the tort. or 
thing people did in the bad old 
day,, 

The other thing you oould do 
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is uae an RS232 to set up 110me 
kind of communication be­
tween the two machine1. You"d 
a lmo11t certainly hav e to wnte 
your own ton.ware for thia, and 
the rewarda wouldn 't be im· 
medi ately obvious. but you'd 
probab ly feel really 1mug when 
you'd cracked it . On balance, 
t hough , we 1ugge11t you go for 
option one. 

Queries on the 64 
Koalapainter 

QY..,.tldtlMlltiqforU. 
~ .. ""'"" ..... 

flsiilt 791 wn •xctlemt. I UN a 
~.,.-1u,,eMet1easwto ............. -_. .... , 
lulew-llowt..14Uirtpktwtl ... . 
.... Ufl . ............. .. 

~ ...... ttam ..... 
,.yTCao l _ .. ..... _ ... __ ..... . 
_ ,_111 
A Vun , 
Oxford 

A Prom the bottom up, you 
can't incorporate the 

ec;reen-dump program into 
anot her program because of 
l ikely memory cluhee. How­
ever , that ahouldn't be a prob­
lem. You can create your pie· 
t ures, come out of Koalpa.inter, 
load the picture , load the dump 
routine , and a way you go. 

The latnt. venion of the 
Koala painter manual cont.am• 
a program tha t a llowa you to 
load and display a picture 
without Koalapainter in mem· 
ory . If you weint a copy o(thia 
program try Audiogenic, which 
ii hand ling the Koo la range in 
Britain. It can be found at PO 
Box 88, Reading , Be rke or by 
phone on 0734-664646. 

What's up with disk 
drives for Orie 1? 

Q, ~ae..,...i-Orit l Md .................... 
..,..,w 1c...tw-,,..,_. -.. ,..._... .............. i.. 
''-"' • Wtlis..t'? WOllld tlMr' 
Nl'hll•SV•...,.._ t 
J on Robin aon, 
Ecutbour M 

AAt the IB.Bl time or uk ing, 
&.here were two a ltemat ivf6 

~:r.&o:r;~~U:.i:!lf: 
and the other i1 from an inde­
pende nt. aupplier called ITL 
Kathmill . 

We' ll tak e ITL fi rac., be(auae 
it managed to beat Orie to the 
draw with ite Byt.e Drive 500 
and Hybnd cable ea rher th is 
~ar. 

The Byte Driv e 600 uses 
3Y,in Hitachi di&ka with a 
capacity of220K. The average 
acctM tim e UI said to be 3 
m111iM!COnda, but who '• count­
inr? Thi• is an intel l ire ntdn\ ·e 
in the aenae that, when you buy 
it with the Hybr id cable (for 
t299 all in), it bring• an Orie 
di1k operating ay&tem with 
utility program, . The device 
that we t.eit.ed (iuue 52) could 
be uaed with a ll 3V4in driv H 
and lllOll 5V,in uniu, into the 
bargain . 

Oric'1own offering, first seen 
in Januar y thia yea r but not 
delivered until much later , 11 
ca lled the Microdisc . Thi1 it 
another 3V,i n unit, or rather 
pair or uni ts. 1ince the power 
1upplycome11eparately . 

Th e DOS resembles CP/M 
but it retidH in memory rath er 
than sittin g in fileton the disk. 
Our Pr. Te.t of the 1ystem 
came up with 10me reeerva­
tiona but round the plenuful 
erTOr messages very helpful. It 
CO&te.£270. 

Orie ca n be contacted on 
0990-27641. ITL Ka thmill is at 
0634-8(5464 . 

Wanted: users group 
for Sharp PC1500 

Qc..,w,-w. .. wu..r.1sa 
~p...,~CM­

____ 1 1 

....... • Sur, PCl SOO. 
R JC Brood~nt , 
Wan.kOd Parli, London E/2 

AWilh portable computer 
makers suc h u Osborne, 

Gavilan, and Olron a going to 
the wa ll faster tha n you can 
coun t them, thi 1 could tum out 
to be the weelt'1 most urgent 

en3~iZ yo ( a direct.an1w ert he 
best that we can prop,o11e ia the 
Pocket Computer Uae n Club, 
which is to be found at lS 
Su therland Avenue, Leeds. 
LSS lB Y. If there are machi ne 

~ir~h~u~ whtdi~;ntn:': 
aubat.ant ial bulhe b. But then, 
what.uteisa NEC820 1A Use rs 
Group likely to be to you? 

1r any operators of relevant 

o:;,,::,; write ~·*A!~ 
Oxford St.reet,London WI, and 

we' ll forward thei r letters. 

Help me choose 
my new micro 

Q1 .. t~.,,..,.. ...... 
.... Otc:wll, ........ t.ter-__ ........... i.a 

srat..,.. w )'Oii ... w 1st tN .,... 
aOJ..taca.-ladJantcnfllfu.nt 
..w.n. Is It wortll ..,, ..... 
DectnNl)l,,ttoplayEJit•?C.. I•• ... ,...., ___ ,_ 
...... e.... .. lrliMs? 
JGJad M>n. 
Hull 

Awe like to thmk we can do 
moet thinp, but make up 

your mind for you i• not one or 
them. Th e three machines you 
ment.ion a re subltantially 
different in both what they can 
do a nd how much they C(NIJt.. 

Flr&t.,y ou mu.stdec1dewhat you 
want your macro to do. Then 
decide what rac1ht1es you need 
to be able to do that. 

Third , you should collect all 
the information you can from 
dealers, maga11ne reviews, and 
friends. a.bout the mttchioea on 
your ahortl1st . Finally ,you(a nd 
only you) sho uld make up your 
mind . 

To get you goinjit, here are a 
few pointen. The E lectron hu 
bff:n around for a year and is 
N!W10nably well eupplied with 
110ftware. It U8el thesame Basic 
as uaed in the BBC micro . The 
fact that it dOC8 nm Elite 11 a 
compelling reNO n to buy one 
but it ,houl d not be the only 
rt'a.900, 

The Amst ra d has bee n 
around for a few months and 
ha, been well received 

n~i:::u.i~~~~·~:i~;·~·~~ 
eluded in the pri ce. 

The Enterprite hu an im· 
preMiv e toun d1 ng spec1 ficat ion 
on pape r but won't be in the 

!a~.~n}~r'!::,~a~;-.;~:! 
that, t here will be litt le ,on,. 
ware for iL 

The Tand y pnnter /plot.ter 
usea an RS232 mterfaoe . It 
cannot be uaed with th e Ele<s­
tron un leu you buy a Plut One 
interface end an R.$423 ear · 
tridge which doNn "t yel exieL 
The Arnst.rad wtea a tevtn-b it. 
serial port. and 1t 18 highly 
unli kely to work with the Tan· 
dy . 'TheEnt.erpri&ewill have an 
RS423 port. but we ca n't aay for 
definite theit it will work with 
the print.erlp lott.er. 



Amstrad dump to 
Epson-type printer 
Th11 short rouune dumpt the 
screen display of the Alll.!ltrad 
CPC464 to the Canon 
PWIOSOA or any Epson oom· 
patib le matriz printer . 

The absence or the moet 

t~:.:~nte~~ce ~~;tet ~= 
need to line feed in 7-.dot 
1ncrement.8 (see the Heape 
sequence in line • 190 and 290) . 

A re80lution of320 hafj bttn 

wed and the sequentt 1n hn e I new word, this time at the 
210t.e111 the printer how many beginni ng of each line 
column& to expeci. The w1ont 8030 , INI 8040 determine ,r the 
&U.tement in line 130 i1 needed firatbyte in the file • tore.ge 
to stop the CPC464 outputting arcaat320001aaleU.er,and 
line fffd and carru1.ge return 1ncrementa variable word 

You may fi nd 1tconven1ent to 
use an end-of.file marker 1n the 
texL rr 80, you could insert an 
appropriate conditiona l test in 
lme3 w1lh •Jump to line 9000. 
TCJf'nning 11, 

characters when they are noi rount accordingly 
wanted . ~ -- -- ---------- ---

Once entered 11 1t: best to 
renumber the roulme from 
(aay J 50000 before aavmg 1L 
Thi .s will enable it to be merged 
above the main program . 
RJHa laall, 

A•hton, Bn •tol. 

Wo.t111gham, B~rlu . 

: i; : -o 1~ 
2 : EF C"r-., : ::: :::4'5 O~ 

~1 JQ se QNC :23 
~ ~:P ::::~2CCO -: 52~79 ~E - = 

=PEE• i -ET ~ :::PE Er 1 +.:. 
~ !C' FN = ~ ANC NO- FN: ~ 

-~EN -~T ~, =•C • l ~E- 1:;•: PR: 
1.ee l'IDII " Scl" ••n Du•p - CPc:• 6• to Cenon ,-.1e l eA o r" 
11• ll&M " T-•IV'K•c• Dot 11•trl• Prlnt•r" 

NT ~- :J. 21 C 
5 r~E~- 1 ~ET UP~ 
6 FOR 1:::~~05~ - o S2J.15 3T:~ 6 

12• lllEM " 11¥ ll,.ll,H•l••ll - OC t ob • r 19ll" 
13e WlDT" 255 
ue PIU•T .a.CNll . ( 27 ) 1"1":CHll•<, ) 1 
151 01:PUIT •-z 
U• 01M b(U) 
17 e P'Oll ••• TO 6 
1a1 b<• • 2,-2 -< 6 - • >, • 1:xT 
19• PIUIIT .a. CNllt(2 7)s "A" IC Nllt( 7)11PllllfT .a 
211 POil LUI•••• TO 1 ST l:P -ll 
21e PAINT •I. CHIU( 27) 1 "K .. 1 CHIU (6•) I CKllt( l) I 
aza l'Olll co1•2 TO 6&a STIP 2 
231 FOil • •• TO 12 STl:P 2 
a•• bi,,t••twt•• ( T•ST ( col. LIJ• - • J >I ) • · D( •> 
251 /IIIXT 
a6e PAINT # l,CHll l (bi,,te)I 
21• bi,,t•·• 
aae 111:xT 
2991 PlllllfT • I.C Hlllt( 27)1 "A"1CHlll l (7)1 1PflINT # A 
388 HIXT 
31• 1110 

Word count routine 
for Spectrum 
The following word count. 
routine can be inrorpo1'8ted in 
Tasword II the Spectrum ' 
word proceaeor 

FLnit. load Tt.8word 1n the 
u.sual way and drop into Buie . 
Merge t.he routine with Tas­
word'• Sa• ic program after 
en11unng that your venuon of 
Tuword has no hne numbers 
less lb.an ten or larger than 
7999. 

Then re-eave the modified 
Ta.sword program as provided 
for in the manual and menu If 

words that • re 1n the file. 
When the word count stope 

t1ckmg over you may either 
IHtt'..AK and GOTO IOOO to see the 
final l\-"Ord count, or wait for the 
routine to fini sh loolung 
through a pcwubly large 
amount of empty apace 1n RAM. 
GOTO tor ltlIN will return you to 
the Tuword text file 

The routine util1:r.eaa defined 
logic function and two loopa 
which are placed as low as 
possib le m program memory to 
optim ise~ 

Unt notts 
1 retumayoutoth e Tasword 

tut file. 

J. LE- ~:::PEE~ 1 -ET q :PEE ~ :•! 

~ I~ FN : p ~N: F N : q - HE~ · 
-ET IJC :::-'C +::. PP : N- A- 1J. i.1 1 

~ NE)- 1 ~ETUR N 
S0~C _:T : :::0 
6010 ::L5 PR : r-JT !NVERSE ! H- -
S C JUr"'T I N1; rJORC>S : N FILE •· 
30.20 PRIN'T' :.- 1.:1 0 ........ ~r 1n1 c -~ 

count ::: " 
60~0 LET P=PE;S 32000 
ao.:10 IF F tl: pt AND No- p :4~ 
~EN LE- •c :::WC• l PRI NT ~- 14 e: 

3~50 PR:N- p- 1.:1 CJ Chec~1n9 for 
tl r:: \lilC.r d ,r1 e-ac r- L i n e of H. t 

;: 3U6 6 
ou~o ;,;:iINT i::i- 10 o enc. et l n9 re 1, 
a! n :~ ,. :if t € t f1 l€ P~IN-

GO SUB 3 
9000 CL: 
9010 PRI N- FI NAL ~ORD courrr 

"' 
Reverse video 
Atari characters 
This routin e ena ble• you to 
reverse video a block of up to 
265 characters from any posi ­
tion on an Atari Gr aph ics O 
ecreen . 

The rou tme ll stored m the 
at.ring Mt:vtand i&eallcd by the 
USR function. 'The format 1a: 
X •U SR(Aoffl1t1:Vl,XP08, YJII06. 
CIIARS ) 

where xpoe Is the horiiontal 
po1ut 1on on the tc:reen 
(0-39 ) 
ypo1 i.sthe vertical pos•· 
tionon thel!Cn!en (0-23) 
chars l8 the number of 
charact.eni (starting 
from xpot , ~) to be 
reverse videoed (0-255) 
on the Kl"Cen. 

N,cltPfOrtt, 
St l«,nard,, E Sus,o 

fir: n~~~o~ I~~ ~ha~"O~n ~ 
willh avetomaketheneceMary 
ad,JU8tment. to the line 

2 defines a log1c function lr::-::==-- ------- ---- --, 
wh 1chtakrathevalve l ifiu :=:

1
~

0 

~~~r~:w:~=~:r: ~ ~~;£,::: v1oco oc.-,• 

nTo~::tt\ e routine after you 
havewritt.en yourfi le, dropmto 
Tuword Baeic and GOTO 9000. 
The screen will then display a 
ru nning word count. finit of 
words that start at the begm· 
nin gof a line and follow on from 
a word at the end of a preV1ou• 
line , and second a ll the other 

10 

a hyphen. ;: :.O:r";t ID .. ... [U "'"'°" DCLIII¥ 

J..5 • loop that check• SUCttS· ,oo L ISI 
s1ve bytes in the text file '!;.>0 f'IIII ,.2 ro H . , .. ,. ,, 
and determines if the first :: :.::~:-•M•m , D , 1. 2401 

isa non-alphabet1ccharac · - ue1 

:i~~t~:ec=~e~~ ~~ 5 ~7.~:'.ffi:=~![~L~:.~;~~'.~~~;:~~~J;~~. 
:~:t caae there .. • new :: ::: ~!~al~J:tE:E:~:?;L~;~~lir~!~~~~~ 

W ia al90 a loop looking for a - .,,...,111 11•,•.•:M ....... ~.1~ .• 1.1 n .1 • ~.201:1.1!1;2,:NN1,23et, .. 
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A 100kBBC-drivefor£99+VAT 
\Y/e've done it! \Y/e've built a storage system for your 
BBC Micro with the power and convenience of a 
floppy disk drive, at a fraction of the price. 
INTERFA CE NOW INCLUDED IN THE PRICE 

PHLOO PY's special secret 

PH LOOPY docs nm record on a 
disk, but on a loop of quarter-inch 
tape contained in a ru~gcd 
interchangeable cannd ge. 

The heart of PH LOOPY is a 
unique "byte-wide" magnetic head, 
that gives II its speed by recording nine tracks 
across the tape. Typically, you can access a fde in 
only 3 or 4 seconds. 

If you're used to waiting fora cassette tape to 
trundle programs into your BBC, you'll be amazed 
at PHLOOPY'spe rformancc- upto !()()times faster. 

Talking to your PHL OOPY 

PHLOOPY's own software makes it 
respond 10 standard BBC filing 

system and Basic commands. 
Programs written 10 run on 

disk or cassette should 
run on PH LOOPY 
without problem. 

And because your 
PH LOOPY drive 
contains its own 

microprocessor - a second computer which docs 
most of the hard work - it puts very little load on the 
BBC. The on-board computer also checks and 
automatically corrects any read e{jlrrrs . 

Your PHLOOPY Library ~T 

PH LOOPY cartridges 
hold a full lOOk of data. You 
can buy blank cartridges for 
£3.7Seach plus VAT. Many BBC 
programs will be available on PH LOOPY. 

PhiMagSystemsLtd . P0Box 21, 
Falmouth,Comwall TRI I 3TD Tel: (0326) 76().l() 

--------------------------------------------· 
Order form 

• P1casc send mt funhcrckta1ls about 1hc PI-I LOOPY IOOk da1a 
Moragcsvstern for the BBC Model 8. 
• p1c, .. scsend mc__.....( qty)PII LOOPYsuncrpack( s)formy BBC 
Modt l B mK:rOCOmpu1er, mclud1ng PI-I LOOPY dnn•, BBC 

~~~a:,>lit'oo~=:~~~':1:,(~7.7~:~I:~~At 
po.s1ageandpacking. AmoumL­
• Ple:lsesend lllC-.--( qty)packs of S PI I LOOPY c:irtndges at £19.75 
inc-ludmg V1\T , po5i:qicandpockmg. Amoun1£..__ 

!,~~C:J~~~ :ror ORPlcascdcbitmy 

Your ordcf will be ackn(M ltdged wuhin JO days. gi,·1ng a dth,,: ry date . 

Na•mc- - ------- - ~----~ 
T<Y"'ll ' POSlcodc'- --- -
Stnd this coupon 10 : Phi M.agS)"Strms Ltd, PO Rox 21, FaJmouth, =~~n TR 11 JTD. Tt lephon<: Falmou1h (0326) 76010. 
14day mocw.."\•·bal:k op11on. ,o,, n." 

·., 
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TOP 
LEVEL 

EDITING 

ave you ever admired the data 
editing facilities eeen on profe• 
aional databa&e programs? The 

BBCroutinehereca.ngiv eyouadvanced 
faciliti ea in you r own programs . 

The Data Input Function can be u&ecl 
to replace Input a t any point where aome 
control is needed over the type of data to 
beinput, orwh eretheeditingfeatureaof 
FNeditare useful. The function returns 
a character atring and hu parametenJ 
which can control the maxim um length 
of the stri ng, and th e type of characte l"I 
which are acceptable . 

It can alto return either a completely 
new ltri ng, or an edited venion of an 
exi.uinr al.ring - perhape it.a most 
UMfu.l feature . 

FNedit displ ay, a block CU1'110r whil e 
in UM to make a clear distinction on 
ecreen from a standard input. 

The following es:tra facilities are 
contained under FNedit: cu.raor le.ft; 
cureor right; delete character at curaor 
poeition (delete key); delete previou1 
cha.racter (Control- H, or lu on a function 
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key); in&ert space ot curaor po11t1on (Tab 
key ); c lear en Ure entry (Control -C or le 
on• function key): aod rt11tore entry to 
what it wu whe:n function wu entered 
(Control-R, ora on a functi on lr.ey). Any 
other key will overtype the u:iJting 
entry (or be ignored iritdoee not pa.u the 
eelected validity test) . 

Any of the following wilJ t.e.nrunat.e 
input: Return key, CurlOr down lr.ey, 
Control-Q (can be eet up u tQ on a 
funccioakey)orCunorupkey . lfCu..­
up ii uaed, the variable ur it aet to 
TRUE. l!Contl'OI-Q is Wied, th e variable 
QUIT ii &et to TRUE . 

FNedit ea.n be mcorponted into any 
pnllp'l,m. It doet , however , make ute « 
the global variables UP , QUIT and Eh, 
which you ahould avoid u1in1 el1ewhere 
in your program . You thould alto avoid 
U1in&: the namK of the prooedures 
wit.hi.n. FNed.iL Ute o( the function 
require11 that a am.all «htma buff er be 
reee:rved in memory with th e ltat.e.ment: 
DIM Eh nn 
where "nn' 11 a number one greater the 
m.a:r:imum le~ of any 1trin1 you may 
want to edit. ou.t gb 81 i1 adequate for 
mo.c. applicationa, but it m\lll be raven 
be(oreyou fine. UM FNedit tn a procrazn . 

The function mu.tt be aiven three 
pan.met.en: 

• The 1tring for editlna . Thit can be a proer ama. The variab le QUff is set to 
nullstring (-), a 1tringcon1tantora TRUE if Control -Q (or a function key 

llring variable . ~nenung th11 code ) ~ pru&ed The 

The ma,omum lefll'h allowed for the variabl e UP 1 .. e t to TR UE iflhe Cunor 
1tnng . <Thll mutt DOl be more than Up key ~ pl"NIMld. The demonstration 
allowed for in the DlW Eb .. ata te.me.nt.) program ahows how the,,e m•y be uaed . 

A number which e.howt what checkine Note that a It.ring is normally returned 
ii to be done on the char acte n H what.ever key ii used to end input -
the y are typed an, lf.lect.ed from the whether or not. you check to ,ee if QUfT 
following: wu pl"IIINd II up to you . 
t Any pnntabl a c.ha.racter allowed For ua.mple : 
1 Aa I , but any letten forced to upper ~t ii your name ? • ; 

cue :name$• PNedill-. 20.31 
2.0nlynumeral,,ort.hecharaet.e n' - ' -would retult in 1ruune$' being rN-

'+ ' or' .' allowed trict.ed to alphabet Jett.en only , and 
3. Only let.ten or 1pacet allowed ,ubject. to a rnu imum of 20 character,. 
-4 A.3 , but all let.ten forced to upper rauff '"T'odaysdat.e is? •:: date$ • 

cue FNeclitC'Ol -10.1984 ", 10,2) 
What.ever you type will be dis played - would return 'date$ ' u an ed1ted 

on lttffn, 1tartin1 wherever the cunor venion o( that riven. 
wu po1itioned wh en th e funct ion wu PIUNT"'Pleue amend:•: :lhi.S • 
called. (See lhe u:amplet below where PNedit(thi.S,25 ,0) 
input will Ila.rt immediately after the - would return 'thi.S ' u an edited 
l"lll.NTed ten. ) When th e function i1 le~ veniono(what itwubefore ,,ubjectt.oa 
the curt0r will be reJ)C*.lioned euct.1y muimumol'25c.haract.en. 
where it wu when the function wu ~t ii -4 bmiN 7? '"; :answer 
called. • vAI.(FNedol("",2,2)) 

Thecunorcanbe anywherelnafi eld -would return 'anawer' aa a numeric 
when one of the entry terminating key, variable . 
ii pN!llled . The stnna ~ed will be Try the uample proera.m to get llhe 
euctly what appeen on ecreen , with han.g of u.aing FNedtt and to aee bow it 

any traih.111 blank 1p,ac:es removed . c:ou.ld mw1.en up your J)t"OIT'alDI , lt 

'nle function alto tell two alobal abowahowyoucanuNFNed1ttocttat.ea 

variablet which may be useful _i_n .;...ru_1_1_ocroe __ . _da_ta_ edi_·,_uoa..;;..ro_u_1_i•_•_· ....,.,,.,.,o1 

10 litE'1 D••on•t,.•tlon of FuJ I Featu,..• 
Data Input Funct ,o n 320 DATA 12 1 7 1 3, 

20 REN Nick T•lb ott - BBC BASIC - Oc 

tob•r 1984 
30 : 
4 0 REI'! Any 'R EI'! '• 0,. I 1n•• Nl t h Ju •t 

• ':' c • n b• l<9nor•d 
50 : 
60 DJN Eb 8 1 :RE'1 eno u9h fo,. a n 80-ch 

.,.acte r •nlry 
70 "'ODE 3 
BO : 
qo REN Th• 11 nea b•t ... •• n here a nd F 

Ned t t are fo ,. de110natratlon onl'1 
100 : 
110 PROCa•t_up 
120 PROCd,.a w_ ac r •• n 
130 PROCenhr _ d•ta 
14 0 END 
150 : 
160 : 
170 DEF PROCaet_up 
180 : 
190 DJl'I t••t•t 4 J , cu,.po• •l4 >, •••141, 

t y peC 4 J 
200 : 
210 REN r ead acreen l oc atio n , len9th a 

nd type 
220 : 
230 FOR C• l 10 4 
240 READ •,Y : cu,.po • • tCJ•C HR• 3 1 +CHR••• 

CHR• y 
250 READ •u tC J 
260 READ t )' p• (C) 
2 70 NEXT C 
280 : 
290 REN Cursor N• • Len Ty~ 
300 DATA 12 1 4, 15, 4 
3 10 DATA 12,:S., 15, 
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330 DATA 12 , 9, 5, 
3 40 : 
350 REN No w • • t up f O to 'Q UJT', flt 

o • RESTORE' 1 f2 to 'CLEAR' 
360 I KEY O IQ 
370 it KEY I IR 
380 I KEY 2 IC 
390 : 
4 00 ENDPROC 
410 : 
42 0 : 
4 30 DEF PROCdra ... _• cr ••n 
44 0 : 
450 CLS:VDU 1914101 :PRINT'• Ef OJ Quit 

CflJ Ae•tore {f2J C l ear• 
46 0 PRINT' '• Surn a•e: •' • For e na•e: • 

A9 • : • '' • Ref Nu•b•r: • 

47 0 ENDPROC 
49 0 : 
490 : 
500 DEF PROC•nt•r_d a ta 
510 : 
52 0 field•l 
530 REPEAT 
5~ 0 PRJNtcuf"po a•U 1eldl I 
550 t • •t • ttl•ldl • F,._dttC t••t • tt1 • ld) 
•• •If t e lCIJ , t y ~Cf l•ICI ) J 
560 IF UP fuld•fuld·l ELSE fi e ld• f1 • 

ICl+l 
570 IF f ••ld•O f 1eld•4 
590 IF f le ld•5 f t•ld•l 
590 UN1'1 L QU JT 
600 : 
610 PRJN1TAB <2,J2J•De90n•t,. at ,on co•p l 

eteci• 
620 ENDPROC 
6 30 : .. 
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<113 The Nt •, procedure &et.a th e CW'IOr 
addreaa, maximum length and data type 
for each of the four fielda we will be 
ent.eril\i , Note the way cu l'80r addresses 
are atored in a string array , 'curpo.s()'. 
You will 11eein line540 that lhi s makes it 
very aimp le to p0i8it ion the cuno r 
com!d ly for each field . 

The ....., tcrN11 procedure printa a 
simple screen layout . The statement.I 
must be copied accurately to eruiure the 
cunK>r addreue1 given for each field fit 
the 8Cf'een display correctly . 

The Ntw Nta; procedure allows you to 
repeatedly edit a IICl'ffn of data unt il you 
are aatid'ied it i1 correct.. Selecting QUIT 
bypreuing[fOJwill fmish with the array 
't.e11t$', contai ning whateve r appears on 
om,en. 

Lines 560 to 580 work out which field 
is to be edited next. If the Cureor up key 
waa preased, thi 1 mea ns the previ ous 
field , otherwise the next field on. The 
previous field to field one is interpreted 
a1 being th e last field, and the next field 
on from the latt field is taken to be field 
one . The process repeat.a until the qurr 
contro l key is pressed . 

How it works 
Th e function makes use oftheatring and 
byte indirection operaton in BBC Ba11ic 
to maintain 11,n up-to-date venion o( the 
string being edited in a buffer. 

Listing (contl 

Line 710 ensure. th e •tring ia no 
longer th an the maximu m length aped· 
fied, and then pads with spaces to the 
maximum length. 

Line 720 initialises a pointer to the 
current position in th e buffer PS to the 
start of the buff er, and sets ,bto the last 
place in th ebu fTeravailab leforuse. The 
stri ng for editing ia then placed in the 
buffer . 

Each preuof a key iapicked up in line 
750, and the lines between 760 and 870 
are where the key it checked and the 
appropri ate action ia eelected . 

The function is alway s left. through 
lines 890 to 940, where any trailing 
spaces are ,tripped before returning the 
preeent1tringi n theeditingbufferuthe 
result. 

The procedures that foHow have 
varioUI taak a. 

PROC:i insert.a a space at the c,n-rent 
position (as given by PI ) and moves any 
character after thia poeition along by 
one, unle88 the cunor ia at the end of the 
,string . It the.n cal la another procedure to 
print the amended buffer. 

PRocd deletes the cha racte r at the 
CUJ'80r position, moves any character$ 
after thi s back by one, inserts a blank at 
the end of the etring and calla the 
procedure to print. I.he amended buffer. 

PROCI and PROCT move the cunor ten. 
or right. and ac:ljust the pointer in the 

buffer PI accord ingly . Checb are made 
to avoid the curso r moving out of the 
field . 

PROCI restore, th e cunor to th e 1tartoC 
the 1tringbeingedited. 

PROCP print.I the string from the 
present cul'10r position to the end oCthe 
1tri ng, and the n pu t.I the cunor back 
where it waa. 

PROCO out put& a character to the 
8Ct'ffn. Any cha racter at the present 
poeition is overwritte n. lf not a t the end 
oCthe st ri ng, the cureor d advanced one 
apace and the pointer is updated . It is 
here that a check is made to see iC the 
characte r is within the limit, apecified 
in the type paramete r oCthe (unction . 

It is po&Sible to add your own exten· 
aions to this program . Ext.ra epeciaJ key 
functions, such as a Help key , could be 
defined . Thi s could be checked for in a 
re-write of line 760 to make t his 
recognise the new control key. A new 
line , uy a t 905, would th en check to see if 
the Help key had caused the exit from 
the rout ine, and set a variable IIELP to 
TRUE or FALSE accordingly, rather 
like line 900 set.a the variableQutT. The 
program calling FNedit could then 
check.thevariable11ELPtoaeewhether'to 
d isplay help information or noL 

Newtypesofcharact.ercheckingcould 
be added to PROCO. This could be done 
uaingli nel200aaa model . ,.. 

640 REN End of dutonstrat ion part of 950 : 

pro9r•• 
6:SO : 
660 : 
670 DEF FN•d It tS •, t1L, TYPI 
690 LOCAL L,C,Ps,Fb 
690 VDU 23; 10 1 1.60,0IOiOI :REN S•l•cl b 

loc:k cursor 
700 i- FX4, 1 
710 s • •LEFTS(S S,HL I :L•LENISSJ :s•·S•tST 

RIHGSCNL-L, • •1 
720 Ps • Eb:Fb•Eb•H L-1 : SEb •S S 
730 PROCpCSEbl 
7 40 : 
7:SO P•GET 
760 IF P•13 OR P•138 OR P•1 7 UP•FALSE: 

GOTO 890 
770 IF P•3 PROCs:SEb•STR IN GSll1L 1 • • 1 :P 

s• Eb: GOT0730 
780 IF P•9 PROCJ : PR0Cd:GOT07:SO 
790 IF P•9 PROC 1: GOT0750 
800 IF P•18 PR0 Ca:GOT0720 
8 10 IF P•12? PROCd:GOT07:SO 
920 IF P• l 36 PROC l : GOT07=~0 
830 If P•137 PROCr: GOT0750 
840 IF P•l39 UP•TRUE:0010 890 
850 IF P (3 2 OR P >1 26 VDU 7 :GOT0 750 
860 PROCoCP> 
870 GOTO 7:SO 
880 : 
890 PROCs 
900° IF P•1 7 QUIT•TRUE EL SE QUIT•FALSE 
910 IF ?Fb •32 ?F b•1 3:F b•Fb - 1 :GO TO 910: 

REH Tr1• tr&111n9 spac:•• 
920 VDU 23110,1t67,01010 1 :REN R•stor• 

und•r I 1 n• cur•or 
930 * FX 4,0 
9 40 • • Eb 
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960 DEF PROC I 
970 IF P••Fb VDU7:ENDPROC 
980 FOR C•F b TO Pa+ 1 STEP-1 : ?C•C?- 1: NE 

XT : ?Pa•32 : PROCpt • P•I: ENDPROC 
990 : 

I OOO DEF PROC d 
1010 FOR C•Pa TO Fb - 1: ?C•C? l:NE XT: ?F b•3 

2: PROCp CSP•>: ENDPROC 
1020 : 

c 

1030 DEF PROC I 
1040 I F Ps•Eb ENDPROC 
10:SO VDUB:P••Pe-1:ENDPROC 
1060 : 
1070 DEF PROCr 
1080 1 F Ps•Fb ENDPROC 
1090 VDU9: Ps•Ps • 1: ENDPROC 
1100 : 
1110 DEF PROCs 
1120 IF Ps•Eb ENDPROC 
1130 FOR C•Eb TO Ps-1: VDU 8: NEXT: END PRO 

1140 : 
1150 DEF PROCptb • I 
1160 L•LENCbSI :PRINTbSJSTRINGStL,CHR • BI 

i :ENDPR OC 
11 70 : 
1180 DEF PROCotPI 
1190 IF CTYP•l OR TYP•41 AND P )9 6 AND P 

< 123 THEN P•P-32 
1200 I F TYP•2 AND INS1RC •O t 234:S6789, +- • 

,CHR SPl•O VDU7 :E NDPROC 
1210 I F tTYP•3 OR TYP• 4) AND t CP AND223 

><65 OR CP AND2231>90> AND P()3 2 VDU7:E N 
DPROC 

1220 VDU P: ?Pa•P 
1230 IF Ps•Fb VDU 8 ELSE P••Ps+ 1 
1240 ENDPROC 

•• 



MAKING TASWORD 
COUNT 1-uw11- • pn,1eu1ooo1 i-i.1o r..- bJ lddtnc _,. - , 

*-"'°"""'""""' ... 

11e combination of a Spectrum , buffer ,uthiaiatheonlyplace l canfi nd same Microdrive cartridge . Note that 
1icrodrive and Ta sword 11 offel"'8 where it will not inte rfere with Tas- thelinesgivenin Listing28.8&umeth at 

Just about the eh ea peat usab le word word's operat ion. However , this meana you are using Microdrives with Ta.sword 
processingeetupavailable . Taaword II i1 that if you use t he Ta.sword find/replace - you will have to make very slight 
a very goode.xampleofa word processing option you will have to reload the word amend.men La for use with tape . 
1yste m on a small compute r. However , tount code, aa t his routine uses the The word count routine works by 
as with any budget version son ware , it printer buffer during it.a com pari110n . count ing all the spaces which are 
does have its problems . Listingl gives the assembly language preceded by a non-space. This gives an 

The fit'1t of th esc is the lack ofa word code (or the routine . If you don't h•v e approximate number of words - an 
count facility . Article s for mag azine&, access to an al&Cmblcr, then Listing 3 adjustment is the n made due to t.he fact 
for example , are genera l ly paid for by the may be used to create the object code. Jn tha t Tu word stores lines just ified, and 
word, rath er than by the page. It is bothcues,o ncetheobjectcod e hasbeen thu s awordattheendofoncli newillrun 
t herefore vital to have a rough check of compiled or loaded, it can be saved to into th e firtt word on t he next line. This 
th e length of an article . tape or Mic.rodrive by the command: means tha t the number of lines divided 

I overa.me this problem by adding a 8AVE"wcount" coo1t 2.82N,&2(or Microd· by two must be added to give a more 
word count eatimat ion routine to Tas- rive equvalen t). accurate tota l. The erro r rate by this 
word. My initial attempt was in Bas ic, Thia having been done , you must now method is lea than one word in 100 for 
butth.i aprovedfartoo slowfor a llbutt he amend Tasword it.self. Do this by enter- mostfiles-thoughitdoesdepe ndont he 
very shortest of text. Therefore , I use a ing Buie , an d then typing in the lines number of blank lines prese nt. 
very aimpleand inelegan t machine code given in Listi ng 2. It is aroeued by prCASing 1ymbol 1h ift 
routine . It is not totally accurate . and NowMVNTaswordonceagai n an d save and STOP, as with the other function,. 
could no doubt be improved. It docs, the amended copy using the SAVE Yout hen presa 'vl . Therewillbeas hort 
however , have one redeeming factor . It Taaword option "t" . pa use and then the word count ie 
works . Sav e a copy of the word count object displayed. Pre.si ng any key takes you 

The routine ia stored. in t.he pri nter codeonthetapeafte rT asword,oronthe back totheco mmandJJCreen . ,;11•"················••11 The othe r major omi11ion from Tas-
' word ia a facility to produce output with 

headed pages and page numbers . Ais 
manuscri pt forma t requires t.his, l have 
writ ten a ahort Baaic program which 
will list out a Taaword file in a paged 
format (List ing 4). 

6 165 CP L 
20 LD HL,32000 
30 LD BC, CCOUNTJ 
40 START 
50 LD A, (HL) 
60 CP 3 2 
70 JP NZ , STARTl 
90 LD A, <LAST ) 
90 CP 32 

100 JP Z, S TARTl 
110 INC BC 
120 START! 
130 LD A, CHL) 
140 LD (LAST ) ,A 
150 INC HL 
160 LD A, CLENGTHJ 

Listing 2 

170 JP 
17 5 LD 
18 0 CP 

I 18~ JP 
186 LD 
187 LD 
199 LD 
199 LD 
190 RET 
195 LENGTH 
197 LENZ 
zoo LAST 
205 COUNT 
210 COUNTZ 

NZ,START 
A, CLEN2J 
H 
NZ,START 
A,C 
(COUNT) ,A 
A,B 
CCOUNT2J ,A 

DEFB O 
DEFB 0 
DEFB 0 
DEFB 0 
DEFB O 

The progra m assumes that t he firat 
line in t heTaaword file iathe header, and 
that it contain s a pag e number at the end 
of that Jinc. The file is li sted in pagea 
conaisti ng of a heade r and 30 lines of 
double spaced copy. The program out· 
puta a form feed to reach the top on th e 
next pa.ge. 

Due to the routine being in Basic it is 
alow, aa it ha.a to create each line u a 
string before LPRJNTing it . However, H 

this list ingonlyhaatobe doneonee - for 
a fina l manuJJCript copy of an art icle - it 
ia not too much of an inconvenience . '1 

1~ POKE 23609,2: CLEAR 31 999 : GO SUB 40 00 : LOAD ··~ · 111 •tasword •c ooE 
LOAD• • ~·11 ; •wcoun t• c oDE : LE T • • USR 5908 1! GO TO 5 

8~ IF as • •w• OR · · · ·w· THEN GO TO ~100 
~ 10 0 CLS : LET 20• 2329 6: REM Add r••• of wor dcounl r outin• 
~110 LET a O• a+ 3 20 00 : REM •n d Of t •~ t t i l e 
5120 LI S T yO• INT t• 0/ 256>: LET y 1•( • 01 256 -y 0 >* 256 
51 30 POKE 20 +49, y t: P OKE z0+5 0 , y O: REM pok • le Mt tile end Add r ess into 
r outine. 
51 3~ RANDOMIZE USR zO 
~140 PRINT •wo r d Count •• ;INT <PEEK <z0 +5 2 >+PEEK I Z0+5 3 J*256+a / 12 8J 
5150 IF INKEYS• • • THEN GO TO 515 0 
~155 CLS : GO TO 25 



Listing 3 
10 FOR 1=2329 6 TO :3349 
20 READ a : POt'::E l, ~. 
30 NEXT i 
4 0 DATA 3~,o, 12:,, 1 ,o , o ,1 26,254 , 32,194 , 2 1,91, :58 , 51 , 9 1 , 254,32,202 , 2 1 ,9 1, 3 , 

126,50, 51 , 91, 35 
~o DATA 58,49,9 1,1 89 ,194, 6,91,~e,~o.91,lSS , 194,6 , 9 1 ,1 21 , ~0 , 52 , 91 , 120, 50 , 

53,9 1, 201,0 , 0 ,0,0 

20 L ET tPEEK 1 J : NEXT i 
30 L ET 1•32000 + 1PEE K 23783+PEEt 23764 1~ ~61 
35 LET pn•l : LET ps • • 1 • 
4 0 FOR 1•3206 4 TO J STEP JQ2 0 
:50 LPR IN T • • ; "·" 
60 F OR j st TO i •1 B~6 ~TEP ~4: LET as 2 • " ; FOR k=O TO 63: LEl 

,1.S • aS•CHRS IPEEK Cj +I •) >: NEXT k: LPRINT L PRr .:T ,1.S: f\lE X T j 

? O LET pn:pn +l : LET p s ·s·R s pn ~ " • : LET h$162 TO 641 •p S: LP~I NT 
CHR• 12: NEXT t 
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ONE 
UPON THE 
OTHERS? 

What behaves like a Sinclair QL, 
cost.I close to £1.500 and does 
everything from answe r the 

phone to sort your database? 
The answer II ICL'1 Ql.,.ba!IOO OPO 

(One Per Desk ) syuem. It will probably 
hav e alrea dy hit the front page. when 

you read this, but the headline s may not 
tell the whole story . That story includes 
a number of ' firt1ta' for mau·produced 
microt and a,ome clever solutions to the 
QL'a less-belo\'ed features . 

But first the 'fint.s': 
e The first Bri ti11h-bmlt ma.ea-produced 
micro to have a bui lt-in telephone and 
modem. 
• Thefirstnon-Sinclaircompulertouse 
Microdri ves. 
• The first m~r business compute r 
hardware anno unoemenl in some time 
that doesn't use disk drives or offer any 
measure of IBM or M.$00$ compati­
bility. 
e Th e first sub-£2,000 mau- produ ction 
business machme to offer full-spec1fica· 
tion buil t-in software in ROM (the 
Commodore Plu s/4 90ftware doesn't 
count). 

Doubtless others will find more fim.4 
toaddtothisli standotherswilldisagree 
with some of th e items in it. But it's also 
certai n the OPO w1ll find itse lf nu m­
bered among ' important machi nes' of 
1984. 

First impressions 
I was immediately impre88ed by the 
scope and specification of thi a machine 
(a !though how far th08e 1pec5 go to 
making a bus iness machine 1s another 
matter ). 

In a box about theaizeof a Comm odore 
64 , you get a 680()8.based machine , the 
full Paion Xchon.ge soft.ware suite in 
ROM, a telephone , an auto -dial auto­
&nswer modem, two Microdriv es, full 
te.rmm al &Oft.ware in ROM, a speoc.h 
sy nth esis sys tem which can be U&Cd to 
answer phone calls, a monoc:.hrome 
di splay abo ut the s ize and resolutio n or 
the Apple ll c (well, slightly larger -
about 9in), CMOS RAM for stonng 
phone numbe rs, an opera t.ing system 
which configure s part of the 128K 
memory as a 'RAM-disk' and a real 
keyboard which doubles as a te lephone 
dialler . 

The aystem also clai ms to be fully 
multi-tasking. So, it not only constantly 
liate na to th e phone lin e and alerts you 
on sc~n when calla come in, but a lso 
allows print -spoolin g and other mulLI· 
tasking operationB. 

Keyboard 
The keyboard is the fint noticeable 
major departure from the Qt. configu ra­
t ion (asid e from the telephone, the 
Microdriv ea aiUing above the keyboard, 
~e e.x1atence of ten fun ction keys, the 
mclus1on of a acreen ... ). The keyboard 
is light to the touch and has a very 
1positiv e' fecl,remin isccntoftheOlivetti 
M24. 

My on ly rea l quibble with the 
keyboard design is the doubling-up of 
the function keys and the numeric 
keypad . Whenever you want to access a 
function-key you must hit th e functio n· 
key 'shift.' at the bottom right-hand side 
of the main keyboard clu.ste r. 

It would per haps have been eas ier if 

TNQL.....,_ON,-DNll.-.lldtiN"-M:l­
tlleNSWWt.tlteMWi..w'1..._•• ..,.. ... -~~ 

o,,o.le: tN -..dliM ii~ 
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this 'shining key' could have been 
lockable, so you rould stay in function. 
key mode when you needed the function 
keys. 

Storage 
Storage is provided by the Sinclair 
Microdrives, making their appearance 
for the first time outside a Sinclair black 
bolC, The Microdrivea are making that 
appearance withou t the QL's QDOS -
ICL has rewntten the operating system 
to be easier to use and (it claims) more 
rehable. That reliability is a trade+ofT 
against speed - the ICL driv es are 
ttportedly slower than thei r QL coun· 
terparts. 

The ease of use 111demonstrated in the 
differences in M1crodrive access syntax. 
To acce88 th e QL drives. you refer to 
them as 'mdv 1-' or 'mdv2-' , wh1 le the 
ICL versions use 'I:' or 'r.' for the left. and 
right d rives. 

T hi11 change in syntax and operati ng 
system means theOP D will not be able to 
read formatted QL Microdriv e car­
tridges, although it will be able to share 
unformatted blank QL and Spectrum 
Mic'rodrive cartridges. The appattnt 
t1lower access timet on the ICL system 
could tum out to be pre Uy incidental due 
to the way thuoftwareand the RAM are 
hand led - as a 'RAM-disk' of SOK or 
more. 

The'RAM -d1sk' facility m the operat­
ing system enablefl you to establit1h 
RAM-filet in the Mme way as you would 
establish disk or M1crodrive files and 
thit1 feature really comes into its own 
with the Ps1on X change software. 

Software 
While it looks and acl3 much like the 
foursoft warepac kagctthatmakeupthe 
QL's bund led offering (Quill, Abacus, 
EaMI and Archive), the Xcha11gt soft. 
ware is of a different ilk. 

First . Xchongt has a 'task menu' 
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which controls which packages you're 
using at any one t ime and allows you to 
swap dat..s between them quickly and 
easily. That facili t y was useful _,, if a 
bit cumbersome-i n 1l8d1sk-based form 
on the IBM PC venion of Xchang t but in 
ROM 1t't1 lightning fast. 

When Xchongt boot.sup (If anything 
that't1in ROMcaneverbesaid to boot up) 
you can choose which package you want 
to use from a menu . Th e choice made, 
Xchange prompts you for a name for t hat 
task and a RAM-file i1 created - into 
which all t he data that follows is stored. 
To s witch t.Mks, you hit Function Key 6 
and Escape and you're back at the main 
menu and l"eady to open another task 
and its associated RAM file. 

As t here's about 50K or so to play with 
(once vanous bit8 and pieces have been 
loaded in to RAM - including the 
screen-resolution routine$) and all the 
t10ftware in ROM, mO&t people t1hould be 
able to work with RAM-files all day 
before they have to look at saving 
anything to Microdrive. Then they'll 
find that a bu1k-88ving routine haa been 
wntten to sequentially save all the 
RAM-files with one command. 

So with theXchongt10ftwarcin ROM 
and the t remendous capacity provided 
by the RAM-disk , any slowness in the 
Microdri ve acc::ess timet shou ld be larg e­
ly irrelevant. 

The telephone is about the mO&t 
50Phisticated you're like ly to see. Not 
onlycanyou use the built -in phone in the 
OPO at any time to make phone calls, 
but you can also store a library of 
num bers and have the machine dial 
t hem for you - and continue working. 

The phone section oftheOP D includes 
a modc.m, full term inal sonwarc and 
Prcstel-grap h ict emu lation. It also 
allows you to use the system a.s an 
answeri ng machi ne. 

Verdict 
It ia non-compatibility with IBM which 
may prove to be th e sticking pomt with 
this British 'dream-mach ine' . While the 
most ha1 been made of the processing 
power of Motorola's cut-down wonder­
chip and the integratio n of phone , 
flOl\ware and computer hardware is 
ucellcnt, th e OPDdoesn't run MSDOS. 
Ne1lherdoes 1t have disk drives- much 
leas IBM-compatible ones. 

It may well be th at ICL can sell the 
OPD in big numbers 85 a 'personal 
productivity tool' which may comple­
ment t he IBM PCs a company already 
has or plans to buy . But buyers should 
remember t hat unless ICLcan massive­
ly convert the businesesoO.ware mar ket 
to wnte for the OPD and wnte on 
Microdnve s, there isn 'tgo1ng to be much 
more software ava ilable than now. 

The Psi on Xchange sonwa re is good­
and m its ROM form I would vent ure to 
say 1t borders on the excelle nt -but it is 
horiiontal, general purpose eon ware. 
Wheredoesthatleav e th eOPDuae rwho 
needs somet hing more specific? 
Reaching for his IBM/ACT/Ol ivetti, 
perhaps. · 

•• 



FIRST 
AID 

foryour64 
Comput er , lik e people, arc falli ble. They need the ri ght 

combination of code and care to per form effectiv ely in the 
business o r the home. A nd that requir es fir st hand know ledge 
from you to create a health y operatin g environm ent for your 

Commodore 64. 

Knowledge about machine language, about the lesser known 
qualiti es of the 64, about the disc drives, graphics, and about the 
tri cks and tip s to keep your 64 on lin e. That's why Fir st Publishing 
has now launched in the UK a seri es of high qualit y books and 

soft ware packages to provide a complete health care kit for your 
64. Commodore 64 users throughout Europe have alr eady found it 

a tonic. We th ink you will , too. 

1·----------- 1 
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AMSTRAD 
ALA MODE 
~

e Amatr ad CPC464 i, pouib ly the 
rst home compu ter on which it is 

possible to edit progTams using an 
80 column display mode on t he basic 
machine . The BBC micro can display to 
thi• reso lutio n , but unle &S you have 
invcated in a monitor , th e result i1 
aometh ing leu than readable . 

The Arnstrad sporu a mo,-.och rome 
monitor wh ich it up to th e atandard q_f 
mOM. good exam ples and even th e colour 
veraion is quite uabl e ,f you se lect your 
di t play colours wisely . 

To take full adv antag e of thi s mode, 
and pr,>vide an add itton a l aid to prog· 
rammin g, the following ut ility will 
speed entry of several commo nly uAed 
keyword.I an d offer th e facility of spli t­
ting the screen into three indepen dent 
text saeena . These may be used, for 
insta nce, to list a aection of main 
program plustw o1ubrout ines. This will 
speed program devel opment cons ider­
ably. 

The utility is inte nded a.sasubro utine 
which is merged with the program und er 
development and thereafter saved and 
loaded togethe r with it . It ia under 800 
bytes long and therefore repreisents a 
small overhe ad in memory terms. It i1 
ltrUctured u (ollow1: 

The acreen is set up in Mode 2 (80 
column1, two colours) to diaplay bright 
green on black . Thi, combinati on gives 
good contra st, but if you have your own 
favourite colour schem e, this is easily 
changed by altering the t""·o lNK com­
mand , in line 40000. 

The ten numer ic keys in the keypad 
are aet. up to provide the required 
(unctiona , and these are displayed con· 
tinuously in a st rip a long the top of th e 
8Creen. The display is divided into three 
soction, the lef\..hand one being 40 )( 25, 
with each of the oth er two exten d ing to 

Listing 1 

39 x 11. Thi s mean, that the large 
window i1 almost equivalent to the are a 
of a full Mode t scree n , with the ot hers 
avai lab le a.s half size addition• 

The only vanablet u&ed in th 
rout ines are z, zz. and z •. These were 
&elected because they are un Ukely 
choice, for variables in th e ma m prog­
ram, butlheycould be changed tf there is 
a conOict. 

7 8 9 

4 5 6 

2 3 

0 ENlER 

One difficult y encountered when pro­
ducing the utility waa the propert y oft he 
u.e r keya to pri nt the content.I before 
executing them . Thi s wasted a couple of 
linet in each window when awapping 
between them . It was finally overcom e 
with the cont rol codes in line 40178. 

Aft.er typing in the listin g, which is 
abort thanks to the facilitiet of Locomo­
tive &.sic, it should be called by typi ng 
oosue 40000 . The keys of the numeric pad 
will the n beautomaticallytet up and the 
di1play may be called up after that by 
pressing o. The definitions will 1tay 

intact unt il CONTR01.-IJ IIIFT · f'...SCAf">£ IS 

pressed , the machine i.8 switched off or 
the keys are deli bera tely redefined. 
Ke)'1 one to nin e pefonn the following 
funct,ona : 
a.,1 move1thecursorto windowonein 

th e left-hand halfofth eecrecn . The 
'Ready' prompt and block curso r 
will ~how below any text alrea dy 
prese nt in the window. 

.., 2 mo,·N to t he top right.-hand 
window (window two). .,3 moves to the bottom right hand 
window (window t hree ), 

Ke, 4 clears the curren t l_y se lec~ 
window 

Key 5 display • t.he keyword 11~ . 1f 
followed by EN'Tf'R. t he whole 
program will be hated. Alterna· 
tively , line numben may be 
in8erted u parametel"I . 

Ker 6 displays the keyword AUTO, which 
may agai n be wed with or without 
para meters (1tart hne and mcre­
menl) . 

Ke, 7 display , the keyword RENUMBER, 

to which parameters will need to 
be added (start 1ine. increment 
begin and end 1ine1 of source 
block ). 

Ker a displays the keyword t:orT, to 
which the required line number 
will need to be added. 

Ker 9 runs the program under develop­
ment. 

These main keyword s could be ex­
tended by using one of th e keys to togg le 
between two sect.ions or code providing 
d ifferent options. The main re stri ct ion i1 
the rather meagre 120 characten total 
for all the strings used in the key 
definitio ns. This would still leave the 
total length of th e progra m comfortably 
under the IK ma rk . It is left to you to 
develop the syste m to sui t you ,-

4 0000 INK 0 , 0 : JN K 1,18:PAPER l:PEN 0:NOO 
E 2 : CLS 
4 00 1 0 REST ORE:r OR z•O TO 9 
4 0020 LOCATE z• e .. 2 ,l:PRINT.key•:z: 
4 0030 LOCATE z•B .. 2 , 2 : REAO z$:PRINT 2:$ ; 
4 00 40 DATA set up, win l ,win 2, wi n 3,C LS, 
LIST n,A UTO n,RE NUM n,EOIT n,RUN 

40100 KEY 129, "zz •O : GOSUB 40170"+CHRS(l3 
4 0110 KEY 130,•zz•l : GOSUB 4 0170 •+ C HRS(ll) 
40120 XEY l ll ."zz • 2 : GOSUB 4 0170 ... CHRS(l3) 
4 0130 !Cf.:Y 132, "CLS• • CHRS ( 13 J : XEY 133, • LI 
ST " 

'I 

40050 NEXT: PAPER 0: PEN l 
40060 WINDOW f2 ,42,80 , 15, 25:CLSf2 
40070 WINDOW fl ,42,80,3,13: CLS ll 
40080 iUN DOW 1, 4 0,3,25:CLS:z•O 
40090 KEY 128, · Gosue 40000- .. CHRS( 13) 

4 0 14 0 KEY 134, •AUT O " :KE Y 1 35 ,.RENU?'IBE R• 
4 0 1 50 KEY 136,"EOIT •:KEY 137,"RUN••CHRS 
I 13) 
4 0 16 0 RETURN 
40 1 70 PRINT CHRS ( 11 ) :CHRS ( 18 ) :C HRS ( 11) 
4 0180 WI NDOW SWAP z ,0: WINDOW SWAP 0, zz 
4 0190 z•zz : RETURN 
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Listing 2 (contl 
2• 7 • 11[ 1 CC•C 
2•~ IF CC< >O THEN PRINT AT 0,0 

1: F~A•I 102 4 : f"RIHT OVfllt I I 
SIUOHT 0 1s • 11 10 cc-11 : NE XT A: 
P,nNT AT I ,Cl 

tt-,6 IU!:HIRN 
:s•e• PR INT AT 21,01 .. I ln• 'C 
Ol, • Top I In• • WI Wr •P •.. 
3 e e:s u • C•·· • THE.N P'ltlNT • Nor 
•• • ..,d • • • 

3896 IF t • •tt« • 1 .. 3 THE:tl ,.IIII N T 
• l n•er t •a 4 • I " 
3 98 7 P IUNT AT 23." lf •I U H 23 , 161C 
.i 1AT 23,321PSI: IF IN HtE H PRI 
NT AT 23 ,'1:SI "ON "t 
389 8 IF NOT \N T~ N PRIN T A T 23 
,<ISI "0FF 0 1 

3818 IF IN+CEY• < ) "" TH£N GO TO 3 ... 
3.29 P ft l Nf 1111 23 , 0 I AS IPE I IAT I ,C 
I: RETl"'N 
3See ..,.I NT CHR• 31: I e , f: IIIR•PEEK 

?J:61)•?!16 H "El:'.K 23.14: POKE 1£RR, 
9A91: POklE EAR•l , a ASt, 

36')1 ttUGHT I: PIUNT AT 0, 01: FO 
R A•PS TO PII: PRINT A• IAI I: NliXT . 
36e:J I F SL) •P S AND Sl.(•PS TH£ N 
,.RINT oo.n'.R IIAT Sl·P5,9C f ". 'I 
36 8 5 IF FL>•n AND FL <•PI: THCN 
PRINT OVER 11 ... T Ft · P,,FCl' . "I 
,.,. 00 •u • tt?:s: llltlOH T e: H IEP 

.• 1,2•: l"fUNJ f" L AI H II OVEII: II 
A T t..,o, s • 
U2 • PNJS t: ~: •EEP •• 5.~: P111N 
T FI ASH or OVER IIA T I ,o,s e 
363 8 l"fll l NT AT L, CI! 11:ETIAtN 
37ff IF SI >•P S ANO SI < •P€ THEN 
P11tNT OVCJt IIAT a-Ps,ac, · p · , 
311• IF FI >•P I ANO FI <•Pf: THE N 
P ll: INT OV1i.R l !AT FL · PS,FC1 1 'J 
372 .e PRINT A T L,CI: RETURN 
• •• • IF C<• • TMliN 1 1:t Ae CPL , C•I 
l•l e : 00 TO .. . ... 
•e1e 00 SUS 2• 111•: I F NOT t.N THEN 

l t:T A • 1P1 ,CC• l t• J• : 00 TO ... .. . 
••t5 IF Je • • ' t HU ,1 RSTURN 

•9•e PRINT Je 1: I F NO T st. AHO NO 
T FI T~N ftl!tURN 
•959 I F SL•Pl. ANO SC•C THEN PRI 
NI OVCII: I IAT I ,C l· • · 1: RETURN 
.. 86. I F Fl •Pl. A HO FC•C tH€N Piii 
NT OVIER IJAT L,c 1· • •1 : RlltTUA N 
.. 8 7 8 RETURN 
•58• FOii A••• TO CC•t I Tf.P · I: t 
pt A • 1P1 · l , AI () ' • THEN HEXT A 
•SI• IF A•CC OR A• 6 • THEN Llli:T A 
e 1"1 ,CC•ll•t e : REHIRN 
• 52 8 LET A • CPl.,CC •I TO 65 •CC ·A)• 
Ae 4PI · l,A•J TO I •l e : I IET AefPl. • 1 
,A*l t O l•S e : PRINT OV£R IIAT L 
- 1 •• , .... ... l ,CC • I TO ••• cc- • • • OVE 
II: OIAT L, CC 1A. CPl. ,CC• I f O • •• CC· 
A l I : 11:l[ TURN 
599• LIE T IIC• •'L OAO ': l Et R• ~8 7 
se•s I E T R• •' NOTIE: Thi• -.a.i. • t 11 

• •l•t • a ny • •l •tl n., t• • t •: 00 t 
o :1see 

~88 I I T 8 • 0 
S91• tNP Ut ·o ocu-n l o•- • 10 • 
~2· PRINT AT 1•, 01 •Doc:u• • n t n • • .. ,.,.. 
583• PRIHt A l 15, 2 81 ' S TART 1Mli f 
APE' 

~·· IF HOT S THEN L OAO Dee00£ 
: 00 10 , ... s 
~• 2 L OAD De CODE S 
15845 PRIN T AT 17 , 281 FIA SH l l' ST 
OP TI« tf#E' 

~se lf:T PL•t: LEI l"S• I! l.Ef PI:• 
2 •: 1 li:J I •O: I fiT C•O: 00 TO 358• 
558. I ET IC• · · ME.ROE •: LEI R•551 
•: I £1 Re • ' Ml:RGE • 111 b • from bi 
oc k • TMT. If block S TAAT Is not 

•• l th • n Mli!ROIE NI 11 b • •• SAVE: 

O. PI•••• • ., •u r • lh.a.t I I n • • •• I 
• NOi ••c••d•d. • 
5!585 00 TO r.1 1111 
5515 I F SI •O THUi I El S•O : 00 T 

ss 2 • LET S•VAA •ISL. t l • 6 •• SC: 00 
TO set• 
6 ee9 Lt:T IICe •"SAVE ': LET R•6 H .. 
69. 2 I ET R• • ' You •• Y ••v• A l L yo 
ur .iocu• •nt OR • ••t .._OCK, • 

6e•3 00 TO ~· · 
6e114 IHPlJT 'Docu-nt n,._ 'ID • 
68e 7 PR I NT AT 1!5,01 ' Docu••nt n • • 
• 'IM 
.... . PR I NT ' (A)I I or < a > loclt ·: 
L&:T Ge •C HRe USR 6 • 4 71 
699t l fl' O• •'A' OR Oe • •a• THEN L 
S:T • T• YA R: l.&:T I IEN•USR 63:S.,t : 00 

TO 6ne 

O TO 6e'2• 
• •ts 00 TO 6888 
682. If" a1 •0 Oft f'L• O OR SL> F L TH 
&:N 00 TO 3589 
6 8 25 11:T • T•YAR• 1•1 · I I J6 .. • SC 
6e2 7 Lt:T L &:N• VAR• lFI - ll :t 6• •F C•I · 

"' 68:S• SAV E O.C ODE S T , I EH 
. .... Pll:IHT ' YliRIF Y 7(Y)( N) ' 
H•S L t: T t._CMRe OSR 6 4• 71 
6e5• I F t e ••v • OR t • •• y • 
OTO 697. 
.. ,.. I F l • • ' N' OR l••" n ' TI N;:N O 
o , o :,s•e 

68 79 P'RINT 'R•Nln .i th•n PLAY th• 
TAPIE" 

6 8 7 5 vt:R l f'IY D.CODI: : P111NT • V IIR 
lf'Y OK, PI•••• Matt•: PA1t$1E' 1ee: 
00 TO 3'!!198 

6St• 1 IU ll'"U SR 63399! t f.T f.•IHT 
Cllf:/6 .. l•fJNT 11!16 4 1( ) 1£<>6 .. II 
652. I l[T lh C• I: IF pt ) I[ IHCH 00 

TO 659• 
65:S9 FOR A• f't JO I[ : I E t W•I: llET 

6535 IF A• IAl•S • TlffiiN HIEXT A: G 
O TO 658 • 
65•9 FOR W•X TO 6•: IF A•1A 0 W) • ' 

• TI IEN Nl[l(T w: NIEIIC1 A: 00 TO 6 ... 
•s5e FOfJ 'l(• W TO 64: ,,. A• cA.'ICI () 
' ' THEN Nf:Xl X 
65 6 e IF F• •A • I A,W TO 'IC I I Tltl:H 
00 TO 658 9 

658111 PR I NI P'APER 7 1 81tlGHI 1J O 
VER lt AT 22.01 s e1 s e1 : I ET PI •A: 
lEt 1 • 12! lliT C•W · I: 00 TO .,619 
7 . 98 LET X • ••PllttNT': I El R•".>98 8 
7 89 5 I F PIEl[I<' IAA • l 61•2 SI ttdEH I 
(T Re • •::I( p, 1,,t • r NODE' 
7 •• 6 I F P EU( IM• 16) ( ,n u THf:N 
LE T R• •'Ensu r • P11tl HTER I • ON L IN .. 
,. •• • I HPIIT 'I In • sparl n• 'I ST 
7 .1. PRIHl AT 15, 0l'(A , I I or Ce ) 
>ark': I Et h •C HRe II SR , .. .. 7 1 
7 81!5 IF 4" • 'A' OR O• • • .a• THl!!N l 
ET S• I: lt:r E•U S R 633 tt: l.ET E •I 
NT llt/6 4 1 HINT llt/ . .. l ( ) Cl!./6 .. 11: 
00 , o 7 •:58 
7e1• IF 4" •"• " DR '" •'b' IIC H O 
O TO 7 •28 
7et 7' oo TO 7 • 1e 
78 '2e IF FI •O OR SI •O a.. SL >FL TH 

7 e:se FOR A•SI T O FI 
7 835 I f' A• SI THEN I PRINT s e t TO 

sc11• •1 o111. sc oi ,o 11 : oa ,o 78• 7 
7e•• ?F A•F I HtEN I PRINT A e lA, 
TO FC•1f1: 00 TO 7 e4 ".l' 
7e45 I PRINT Ae tAII 
78• " FOR 8•1 TO S t: I P11t1Nl : HEX 
T •: Nt: IICT A: 00 TO :ss e• 
78'!!18 f<Oflt A• S TO I!: : I PR I NT A • IAI I 
! FOii •• 1 TO S T: l PRINT : JIMi)IT • 
: ...-xT ... 
7 9 • • oo 10 :,see 
7'!!198 PRINT CHRe 3 1 : PRI NT A T Z, '2 
1 1 F I ASH 1 1" •1x •1• 111()0£' 
7 SI• PRIN T Al 4 0 2 81 ' ( Y ) lo CONTI 
NI.IE ' IAT 6,'281 ' <N > to 
7515 PRIN T AT . , 0 1R• 
752 8 I ET t • • CHRa US R 6 44 7 1 
7'53e IF l e ••,,• OR t a ••N• THE"N O 
o TO 3s•• 
754. IF t • • ' Y' OR t • • • y • THEN O 
O TO lit 

75 5e 00 TO r.128 e••• I ll!T Hl•IHt IPl l? S 6 ): Lt:T L O 
•PL - H U 2~: l" OKE 63298,LO: POklE 
6329.,,HI: RETURN 
8399 1111' C ( 63 THEN LET A• IPL,(+1 

TO I• ' ' •A e l Pl.,C•I TO 6 31: GO . u• 1a5e 
e31e IF C<• • THE N GO TO ... ... 
•32e GO SU i '269•: 00 S Ui 859 • : I 
f< NO T W THE N L li.1 Ae lPI ,1 1•1 • : 

00 TO ••3• 
8325 t f< t-· ' THEN RSTURN 

•see I F Pl.•489 THEN MTUftN 
•se, 00 91 ...... : I & T A•UUI • 32 7 
¥: I F SL >•fl'L Tt -. N I ET S I • S L• fS,I 

00 1 
.'!!18 7' If' f'L >• PI 1HEN 1 1!1 f<L• FL• I 
FI (> 01 
•s ea 00 TO 1 53 8 
es1e oo so• e9ee: 1 Et •• n S R 63'26 
5: I F SL ) •pt THEN l l[l Sl. • M.. ISI. 
() 0) 

•!515 IF FI >• PI THEN 
FI ()01 
853 8 PRINT Al L , 0 1 
854. FOR l•PL TO PE : PRINT 9'1 10 

• s•s IF St U ll l!I THEN I Et SI •O: I 
ET SC•O 
8 54 7 I F F L ) 4118 THEN L EI FL•n: L 
ET FC•O 
.558 If' 91...>• PL AND Sl. ( •Pli THE N 
PftlN t OVER IIAT Sl·PS,SC 1 "f' •1 
8568 If< f' I ) •pt AND f<L (• fl'E TH€N 
PRINf OVER I I AT f<I -P'S, F CI · • · 1 
85 7 e Pfl l N t At L .CI: Rli:TURN 
•see 1£ 1 Pl •I: 1e, P S• I: LET P'f'.• 
Z•: l.ET L•O: LE T C•O: 00 10 36 89 
96ee I ET l •IJSIII: 633t9: L E T PL•INT 

fZ / 6 .. l: I lit C• t-•• • PL: I Ef PI •P 
l•I: IET C•C • CC<> OI : II' C• - 1 THI! 
N U [T C•6:S : L ET PI • PL - IPL< > I I 
t6t• I Et PS•PL· L: I F l" S< I THll!:N 
LET P S •I: LE T l. •Pt - P S 
.,.,. . I I.I Pf. • Pt: • 23: IF Pli > .. 88 THE 
N LET P£•4ff: LET P S• 3 ?7 : I ET l. 
•PI -PS 
., 6 39 00 TO 3,He 
9 7 98 IF PS •t THE N RS"TURN 
• n e L ET PS•P S · 2 • : IF P S< I THE.H 

972. Ll!T Pl!•P'S• 23 : l. ET PI •P S •l.: 
oo ro 36ee 
H e • I rr PI! • ••• Tl*'N RETURN 
•• 1• LET PE•P'l:•Z • : 1111' Pt: u• • THE 
N Lilt PC• • H 
98 '29 L&: t PS•P€-23: LET P'L•P S • L : 
oo to 3 688 
999e Llt T IICe • • DELETE ' : Llit R• 991 
• : I l[T R• •• •: 00 TO 7~· 
991. LET A•IJSft • 34 '2• : 00 TO •see 
.,, 9. Cl liAII: 6326 4 : l. OAD • ' COD£ : 
00 TO 1e 
9999 SAYS 'SPC CWOftO" l. INIE 999•: 
SAVI: 'Sfl•c..ar41 ' COH 63 26 5 ,22? 1 



You're nearing completion of a prog­
ram on your BBC. Now you wanlto 
separate the lines contai ning sub. 

routines from the main program by a few 
hundred Imes, which is where Lhe 
powerful BBC Ba.sic R£SUMBER com­
mand comes in . Except that you can 
specify only the start line and the step 
andthewho leprogram get.aren umbcred 
in one go , What you rea lly need is a 
selective renumbering program . 

Ideally , any new renumberi ng prog· 
rnm 1hould be con tained on one of the 
user defined keys rather th an a vast 
Bas ic program which mu st be loaded in 
every time it' s needed. 

The main program se t.a up function 
key ro as jus t such a selectiv e renumber­
ing procedure . 

To &et the function key definition up, 
type in Listing I, then sa ve the program 
and ru n iL Tak e care not to change the 
numberi ng of the linea. Jfeverything is 
correct ro should now do a selective 
renumber . Th e son. key definitions use 
up 224 of the maxim um 239 charactcrt 
that the 10ft key buffer can hold ,sodon 't 
add extra spaces to the program . Once 
you have a working function key defini· 
t1on, 1t can be saved by typing •s.wE 
KEV DEf' eoo coo . ln future , the selective 

Listing 1 
10 GOTO 1,0 
20 TX • TOP I PX• PAGE 
30 1NPU TZX ,FX, GX 
40 11'.X• PX 
, oREPE AT 
00 11'.X• KX •X X13 

renumbe r definiti on can be set up "by 
a imply •LOAoing thi s file. Thi s docan't 
affect the progr am in the computer . 

To use 
Fint, preu fO. Several linea of what 
appear to be random charactenJ appear 
on the screen ; under them will be a 
queation mark ; th e Basic INl'VT prompl . 
You mu st now ente r three number& 
separated by commas . Fi rst, lhe line 
numbe r whererenumberin g i.s t.ost.ll.rtin 
th e program ; second , t he new value for 
thi s line number and last , the step to be 
used in re.numbering . The program is 
renumbered from the line specified lO 
th e end . Thecorrectcombinat1ono f such 
renumbers mean s a.nyd es ired pattern of 
numbers in the program is po91ible. 

To pac k a ll the necessary Bas ic 
command s into the soft keys . Ba.sic 
toke ns mus t be used in the ir definition . 
Th e program in List ing I is in two parts 
to make th i1 simple . The firs t consists of 
line & 20 to 140. Lines 20 to 130 are the 
defin ition of ro and line 140 is the 
defin ition offl . 

The eecond part of the program Oine 
10 and lines 150 to 300) examine s the 
memory used to store the firatpartofthe 
program and then uses the osc u ca ll to 

Listing 2 

program ro a nd n wilh the correct 
1trinp. So, the function key definition s 
a re indeed in tennso f token 1. 

Selective renumbering 
When you presa fO, a search of the 
program is carried out to find the line 
where renumbering is to start (lin es 50 
to80 ). When th isisdisrovered , 8c;f is set 
to th e difference in bytes between the 
address of the start of Lhe line numbe r 
and the page boundary . 

The t'OK loop (l1ne lOO)then move s the 
program upward s until the line begins 
on a page boundary . The n l'A OE is re set 
(line 110) and a 1tring for the appropn· 
ate ki:NUMll~R command 18 constructed. 
Th is i1 then put into t he keyboard buffer 
in line 120u aing oseYTE with A 138. The 
effect is to re.number only the section uf 
the program above th e new value of 
PAOE . The last characte r in the string , 
c 11R112S cause1 n to execute and thi , iis 
set up to move the program bac k down to 
its original position (line 140). 

If the line number selected for th e 
1tart of renumbe n ng does not exi st , the 
renumbering procesa will go ahe ad with 
no harm . However , if you press Escape in 
the middle of renumbe ring you will 
probably destro y your program . ,,. 

10 GOTO 1'0 
20T X• TOP1P X• PAGl::. 
30 1NPVT Z%. FX , GY. 
40X X• PX 
, oR EPEAT 

7 0L X•2' 0 tt l X'? l +>IX'?2 
90UHTJU:X•ZXOA)IX.,1•~, 
w ax -~o- >1Xf10D~ o 

IOO FOAi l•TX TOPXSTEP - 11 Bl ? IX •'?IX 1NEXT 
I I OPAGE• XX •II X 1LONE,.._T l • BX 

bO >IX •ll:X•>CX?3 
70LX•Z, 6 • 11:X? l +>C'l:? 2 
BOUNT JLLX •Z XORXX ? I •~, 
90 11X•25 0 - >11"0D256 

l OOOOFORU ,•TXTOPXSTEP- I I BX? IX • " I Y.1NEXT 
10001 PAGE• >IX.+ BX I LONEN •TX + BX 

120 A• •• REN. " • BT R• FX• " • " • 8T A9'GX •CHRt, 1 J+ 
~ At,J ~ 

I JOAX• l 38 1 XX-O aFOR I X• t TOL EN#llit, 1VX•A SC'1l 
01, Collt,, IX , I I 1CM...L IF FFlo 1NE XT 

"" 
lloOF ORlX• PX TO TX 1l l X• IIX." lX1NEX T 1PAGE• 

1, ozX•PAGE i ZX• ZX•ZX 7 J 
u ,O• FU 9 
l 70 DI NOSXJ001A t, w• • 
190A€PE. AT 
1 'KIL X•~ O• ZX 71 + ZX72 
200 1FLX• l 40 THEN2 J0 
2 10A t,• At, •t, C 2X•4>• • 1 " 

2 20 ZX• ZX •Z X73 
2 JOVNTILL X•t• O 
24 0 Q. J • • FFF 7 
2 '!10 • 0SX •"KEV O -. •A • •• :11• 
2 oOXX- OSXl10D25 &1VX •OS'XOIV2'6 
27 0 CALLCLI 
28DA• • • ( ZX •lo > 
:24Klt,OSX• • KEY l "•A t, + • 111• 
JOOCM..L CLI 
J IOEND 

PCN N0VEM8EK241984 

1 (K)()2 A • • " REN. " • ST R• FX • • , • • ST R• GX • Ct-tR• t 3 .. 
CHRti 129 
IOOOJAX•t 39 : l! X•0 1FOR I X• I TOl.E NA•1 VY.•ASC. 111 
l>t, ( ol!S, J X , 1 > 1 CM..L &FFF1t 1NEXT 
1000 4 FOR1X•PX TO TX1'? I X• BX?U 1NE:XT 1PAGE• 
PX 
1000, ZX• PAGE I ZX• ZX• ZX? 3 
10DDO • F X18 
10007D JNOSX300 1A• • •" 
tooc:>eREPE AT 
10009LX•256 • ZX? 1 •Z X?2 
100 lOJ FLX •l 4 0THEN 1001 J 
HXJl 1A• •A ••ti (ZX •4 ) • • 1• 
10012ll •Z X•ZX?J 
100 13UNTJLLX• 140 
l 00 11tCL l• &,FFF7 
100 1, ti OSX• "KE V O "•A•• • : 11• 
1 00 I ltX X•OSXnoor.. a I VX•0 9 XD I Y2,b 
100 17CAL L CLI 
IOOISA• • • ( zx•• ) 
1001 9 ti 05 X•" KEV 1 " • A• • • :11• 
10020CALLCl.1 
1002 1END 

TM....,..._ llftsrW. __. • ........ 100,10000.1. 
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THE PSION ORGANISER 

Wit L CHANGE THf WAY YQU WORK 

lma (inc how much more convenient •nd 
,imple you.r life could bC' with • ru11-
re. turc mkrocomputu - inc:ludin1 acre en. 
ke yboard, mau 1ton1e • .nd .o Ctwatt -
in )'Ou.r pockeL 

That•, wh• t TI-lE PS ION O RGANISER 
givn you - • uniquely ven•tile and inno ­
vative computing rc1ource inco rporating 
hybrid IIUCroproccH Or technology more 
advanced a nd l)Owuf"ul tha .n that fou nd in 
micro comp uter, twenty time. th e pri ce! 

- - A UNIQUE NEW INVfNTIQN 

~~~~~~~~~1 
da12 and program padcs offer opcr..cnckd, 
railsarc A«agc and uhra-rast openw_ion. 
• Built -in dua-basc raciHcy allows iJucant 
accnt to prognune a.nd inform•tion. 
• Simple opentif1& p,occduru ror CQC or ..... 
• Off'-the- 1hc.lrsoftwarc. librar)' provides• 
mau ot powttf'ul prop-ami and utformation 
des igned to solw: probl ems • t 'NOrk and 
home . 
• The purJ>OK-daign cd POPL 
programming language enab les you to write 
and save your own pn>p1Unll. 

• Communica te with office computcn., 
printen and other pttipheral s throup a 
standard R.Sm interf ace. 

PACKED WITH f XCl USIVf ~fATURf S 

• Solwi-swc dri,u access informattOn in 
millisro:>nds.. 
• l nfonnait ion storul on d.ttapab d h)tal ly $CCt.ll C 
Datapaks may bt: mn orcd from the Organistt 
and still rewn 1hcir U\l'ormai,oo. I~ arc 
re-usable throufl formatting. 
• Solkf:.-swc dmu aUow the open-ended use of 
soft,..,WC' and data. 1~ 's no limit 10 the amount 
of infonNltion or ,-:mcty of programs ,.., hdl can 
br dou«t into the dri,'CL 
• AiAo-swllc:h off afi:cr S m111U1cs lll'ld Low powtt ­
OONUmption C\ IOS romponcnts give SU: monthi 
life in typical use "'ith mndard Pl' l t.ncry. 
• 16 charaacr alpha-numeric display ,..,,th fuJI 
scrolling CM.Ta 200 character record with 
adiuscabkcontraSt. 
• Jndldcsan cdilabkcalculalor . Lc:1s you aany 
out complo akubo c,ns im,ohing up 10 200 
dwaacn and two IC"l'ffl ofbnd:.ffl. Using lM 
cdKing raah, y you can amend your cakulation 
during entry . fl \orcovcr, )'OU can go back and edit 
both data and formulae after I calculation has 
bttn carried out alk,\l.ing )'OU 10 ~ 001 
-.....hacu"analyscs. 
• Thcspeciall1 111.rl'Y l'AC.Kcx1ffldsthcpov,u 
of lM cakubtor C'\'CR further with an cxirosi,·c 

ran~oladditiooalmathcmllic:alandlc:icntific 
function<. 
• lndudcs time and dale dock function. 
• ·1ouJLf:\ proi eai ,'C s6din~ case. 
• British designed and built ,..,ith the tughcst 
(pli 1y m(P-nttring inducting gold-plated comaa 
points and (.'()(IDC(10f1 for n,ggcd. rdtablc use. 

THf P'-,1()"-.0~C ,\'\, '-,[11. 

THR!f \/./,\"( TC 

>'RN .. T(Al f OU<.f' ~Ci'fL-'"-l 

Use '11 IE PSION ORGANlSER in any of three 
ways: 

A)"O RO'A~PRVA'f' A'ARA f '() 
\TC)Rf PfR'-,()r'\,Ai '\.,f ~!<:"-'Al (;"-,M·-..jr) 

Rt 'Rf d T l',;)TAN '" 

""":.-:~<:.::;:-.:r-..i 
.._ .. ..._ a....-, ....__ ~ ...... - ---- --- --- --- --



l"Ol'get abou1 diatts, notebooks and tht bld:s of old 
erwdoptt TIIE PS JON ORGANISER al'°""'S you 
10 rypc in information as )'00 'l\1U'M and file it av."iy 
a1 1hc: touch of a key for inswu funft rtfcn:ncc 

JUS1~~~r!~~::"1C::. 
dale or number. TI-lE l'SION ORGANISl:.R will 
search OUI !he appropria1c mxxds and dispby 
1hem on ttlt LO) sc::rttn The simple scrolling 
faciliry allows you 10 \icw an c:n1ire entry up 10 
200dwxtenlong. 

Enuics can be easily amended and cdiccd and, 
&inoc all data is pcnnancntly siottd, lhttt is no 
dangttofit btingiosl - C\'ffl if thcbancry tS 
disoonncacd A c:hotccot8kor 16k datapQbis 
ava.ibb&c for )'OU to build up an inf1ni1dy large 
informai:ionbasc. 

W I TH Rf AH!() RU~ )O~l\VARJ •OR 

1••nf l>IA • f r'ROBl f M )0 VIN( 

A comprehcnsh'C l'lnJ!,:C' of ready-'11iTittm softwltt' 
prottnfflS is alrcidy available for ·n IE l'SlON 
ORGANISER and more: att on thetr way. 

FINANCE 

t .......... 
Cu hfl ow 

Jn~tmcDl 

.,,,,_ .. 
l11lf:rffl 

- monthlyfq'll)'fflC'IU 
- MtPfC'WnlVllur 

U'IIC'ffl&ll'IC('drctum -bond­ykld,C(p,lllypri« lo 
curunpl3llOClbml:tC'I ... ,....... 
pttstnlvalut 
capitll1Wrc<:Mll(Jn 

_:;;:b~ 
mtuarct.a.nt'C 
bfnunr otimatc 
d(-pttaal,onchaJFIChtduk 
bool:,iaJue~ 

~ ~.,. 
,_ Macrka 

ln 1qndo n 
C,wye.fltti n1 
SlaWDCI 

- funcdon• 
- du11on1d~11ons 

ducionofm11nx~ion, 
bscm'VUC:t 

- wndcT a tun<' ............. --mndard dniloon 
a,; ......... 

LINK-UP CO,"-'!UNICATIONS 

~ 
- lnduary llandard RS2J2 ...,ith ribbon cabk 

ptup imo11Dhd-sutc cbwc.. 
- Confipnoon lflOdwk KU lht {)rpMff 

IO tnuwrnil and n:tth~ pror;JU11f and WillL 
~attldcaed\l5lllllhtCUl'D'l.eyl 
1ndudin,: 
H.~IJO RATE : 150-9600 
l~\RrlY :001),f.\'hN,MARK. 

SPA0..N0N f 
rROTOCOL:~RT StCJ'S. 

XON/XOFF 

A)APfR)ONAL (Qrv'PUTER. 

l ,Q.0N"UUR J\ ' .'r"\,r'l<.(X,RA! 1', 

11--iE PSION ORGANISER has i1s ov,:n 

~~=~;!;~~wn«lin 
~=:~:txrr~=~-ard 
enables )'OU 10 w,-e your O'ATI prognms ~ h.ich 
can be as: simple or as sophisricatcd as you choose. 
Hy lh>nnx and sa,ing programs in a datiapak, you 
can nm thC'm whcnc\-cr you nttd 

PSION l:fD .,22 OoNc1 ~rt, London ~1\\'JI; 6Q(i 

SCIENCE rr O: l'SIO!'.lL1U .. ~n t>onaSqu;ue , L.ondoo:>.'\\11YP , _ \II \\ n. \1,u. \11 
~~=dmrondwp- . 1 l'leuciad 1Ml,f~....i ~ ... ,. Pncr J"t l' 1«a1 

~~G!"~~=~ I !:"t!'C::; .. ::8Kdaop,k £0995 ... 0'° 
pmr11m .. ),('1(1hr.<fius..Bohrr.dlus. Scwnccl~Pld< £2U5 +£110 

=:.~ -lJKIO ,\tKSecc. I M•hlt"topnl"Klr. 
Fom.i.lM - 1,Ccircuit,l.mtn,BohrfflCIV I 1 """",,- ,'Id: 

£2995 +£150 

£2995 +£1~ 

:~t.-~ = ...... =··~··-=~= = = '-'"""=----'"' "'"''"-' -''"''-""C....-
~::';"Pol~BquadoM I ~K= ~:::: :~:: ------ ------- 1 lffidowlllJ'~l\walordrfmadep11) <ibk1 o l'slonl.1d.Jor __ 

I 
ort'ln,eddlll.,.<nd•ard tp1rur1d~Rox 

Actce.0 &~ ~- O AmmcuLIPff•O 1>wwnUubO 
Ull.l.lTY 

* 
LOG.IJ.OG.LN.SQRT.EXl:SIN.COS. 
li\.'l,AlN,ABS. ll'IT, DEG, RAD, MOD , 
MJN,MAX.FAC.SGN.ROUND,MEAN, 
SIDE\~ Pl. RND, RA'ID, ENG, FIX. 
I'O\UR FUNCTlON A."IDCOP'Y. 

I ="'-- --- -- --- -
! 

I 
I 
I 
I 

.... I 
I 
I 



~-na,-r-•onYOUrQl 
lsllOllloltdlfflcuft--

-- .- ... 111-
ln!Al ...... -dosips. 

~

r the first time on a Sinclair 
computer , the QL provides user 
efined procedure s, local vari ablet 

and comprehensive , fut graph ics capa ­
bilities . 

Of course , the QL enabl es the pro­
gra mmer to produce complex graphi cs 
patterns with the many UAeful com­
mand s available . But , using the new 
featurefl of DEPined PRocedures and 
local variab les the QL programm er may 
al80 produce startling ret ults in only a 
few program lines . How is thi s done? 

The answer lies in th e programmi ng 
concept known as r« ursion . A recuniive 
object i1 one which is defined part ially in 
term s of it.self; a& an example, thi nk of 
factoria ls in mathematica . 

Recun ion needs local vari ables in 
procedures to be implemented sa tis fac­
tori ly. and this is where the QL is quite 
amenable . 

How do we design a suitabl e pattern ? 
Th ink , first of all , of a square . That' s 
simpl e enough to draw on the QL acreen . 
lf we were to draw a simila r aquare on 
each of the four come rs of the original 
square , but with a side the length of 
which i1 half the lengthofth e original' a, 
we could go on forever. 

We could say a square defined in th is 
way could have an 'order' ll880Ciatcd 
with it . Thefirstca se wouldbe oforderl , 
the second case order 2, and ao on. 

Listing 1 shows a QL SuperB as ic 
program to draw such a shape with a 
given order. The output is shown in ~rat~ l.~! ouio:t is~r:rdre~~e , ·en:. 

peri menti ngwithdifl' erent order valu es. 
The same process may be appl ied to 

any ehape . A 1 a furth er example , Listing 
2 shows a similar program to that in 
Listing l , but us ing a circle u its 'ba se' 
shape . This tim e smaller circle, are 
drawn on the previou s circl e's Cir­
cumference (see Figure 2). 

Finally we may make - dare I say 
it - a quantum leap by using colour­
filled s hapes rath er than ju st 'wire ' 
diagrams using the QL'• nLL command . 
Try the progra m in Listin g 3 - you will 
be ama zed at th e output . 

It 's exciting to see such compl icated 
patte rns produced by j ust a few lines of 
simple Super8a s1c code, and th0&e with 
other computers which support the 
concepts of procedure, and local vnri­
ables will find the rout ines eas ily 
tran 1lat e. PJ 

Listing 1 
100 ~~ ~ ...... , - •-• ,.,..,.. _ f or u .. Cll. :~ :-C-' fcl Oc toti.r l'i94, Al - , .,..ntM.tl l 

1:,0 l'CIOl 2» • "1llrl:" o, a..a 
140 IQUME 7 4 , 50 , 48 , :, .... 
1.0 OEJ'1 ,.. PflOCwdo.w"• IIICIUMl1il• .or19 l n ,., .... 191 n , • 1d • 1-tr.,or-- 1 
170 If" or_.>0 new 
190 L IJC ._..,.191n-• 11te _1.,..tP1 12,., _or191n·•1de_ l_tP1 /2 TO •-or •11in • •ic;t._ 1-0 
1.r,12,.,_..,. 19 1n - • 1de _ l_th l2 TO • _- 19 i n ••1 de_ l .no t h/Z , 'f_ ..,. 191n • •ld • - 1- l !',/2 TO 
._ ..,. , 91 n-.11te_1 .,..tr. 12 , ., _-1 91 n • •1 ... 1 .,..t h /2 To ._ -19, ~u N _ 1.,..u v2 • .,_- 191 n 
... , ... _ , .... ..... ,2 
: :,._, ICIUIW • .. or 19 1n- •l ... _l .... t Pll2 ,., _..,.,. , ,._, ..,. _ l_t.r, 12 , u ... 1-tPI DI V 2 , o 

;:.,_ , ~ • ...... 111in • • i ... _ l _ t r.12 ,., _ ..,. ,9, f'l-l cN _l .... th /2 , • 1de _ l _ th OI V 2 , o 

: !!. - I ...W.:: ._..,.l9 l n • •lcN_ l .... tt, l:t ,'f __ 191 n••1 cN_ l .... l h l:t , •1 cN _ l ... tf'I OI V 2 ,o 

~ 11:I IO.#Wif: • -- 1111f'l_l __ l .... th /2 ,y _or 19 1n • • 1N 1-tt, /2 , • id-. 1_,.tr, OI V 2 ,o 

230 UCI IF 
240 CND 00:-l - INIUllll'tE 

Listing 2 
100 IIIO\wk ,t9c: ..,. •1 v• Car e l• ,...OCP""_ for u .. Cll.. 
11 0 ~I Id Oi:t- , ...... Al- T .... noull ., .. 
1 ,0 ~ 2'5t, 1PAP1:11t o,a..• 
1 40 CUE 80,30 , 32 ,• .... 
1..0 ou•1- ~ · c 1..::1. ,., ,red1 ... ,or_. , 
170 If' -•- >O THCM 
180 CI RCI.E ><,'f,,.-.cln• • 
1.-0 CH E ...... , ... / &ORT421 ,.,--.c1, ... , .. n1 21 ... -.c1 .. ,. OIV 2,ord9r" -I 
200 e r.: ._,.. .. ,...,. , a»111 2 1,.,•re cu .... 11011tff21,rN1 ... Of\/ 2 .or ~- 1 
2 10 C l f'C • ,. .. i ... l 911Rf l:ll , 'f- r .. i ... l -Tl 2 1,r•cll ... DIY 2 ,..,._. - 1 
~ CUE ••red, .... / 9Qlllf l21 ,'f - r .. l .. • / - l l 2 1,ro,dl ... DIV 2 ,or-- - 1 
230 CHO If' 
2 40 OID l)Or1,w C UE 

Listing 3 
100 fllOl,o,,.k "-<: ...... , - ... .... ,.,.09""_ ,_ u,. Cll. 

110 ~ i. ·c... 1 - -f t ll ... -·· -
120 ~k l ei Oc t __. 1 ..... , Al - h , ....... 11 ,,. . 
140 MINDl'.IW S 12 ,25A. ,O , O 
ISO l'CJDE: Zl,6.1 PflPOII' o, a.. 
1..0......., 74, :,o ,.a, s 
170, 
180 DU'l n • ~ . IICIUJIN!h _or1 9 lf'l,'f __ ,,, ,. ,.,, 1te _ l .... tP1, or d9r l 
190 If' -•- >O THCN 
200 If« r,;-CMO'" 
2 10 FILL I 
220 L INi • - - •9in-.l d• _ l .... t h /2 ,'f __ 19i n - • l cN_ I..-.V l " l2 TO . _..,. l9 l n••tcN _ I_ 
t hl2 , y_or 191 n- 11te_ l..,.. t h/2 TO •- -•g 1n ••11te _ l _ th l2 ,'f _or1 9 i n • •iff_ l _lh /2 TO 
. _ ..,., . , ,.- 1 ... _l enQ lh l2 ,., _..,. 19 l n ••1- _u, r,,g th l2 TO ,._..,. 19 1t1- • l-_l9n9tr, 12 • ., _or 191n 
... , ... _1 ... 9th l2 
230 ,. ILL O ~-· = :_:::::::::::::::::_::::::::_::::::::::_:::: ::: ::: 
.. --· 260 

.. --· 2'0 9CIOIIAIE •- ori 11i n _ 1 ... _1 .... t r. 12 , ., _or19 1f'l• • 1de _ l_ t.r. l2 , • l ... _ 1.,..th DI V 2 , o 

.. --· 290 01D 1,: 
2°'° CHO DCf' I- 8GUARli 
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MlllllibMffOffl 
All &ood computer software stodosts. 

Send~ (td.as reQUired) 

O Mylocalstodust'sadctress 

O Your ful list of games 
Q __ cor,,,/,esofthiS game 

THEE 293 at £14.95 each :L'--'-- --'P 

;•=~ cash)madepo-
toTECS 

~ "'!lr O a,Acc ... "' 
Enter card l"IO. 0 Barclaycard 

I I I I I I 1 I I I I I It I I I 

_ _ .:....._.=30<>,e: Cfeoitcan:lsal es: UKbU)'et'Sonty. 
:...._.:....._____eP Respons.ewrthln 21 days. 

+s,ncle P&Psum 
Tot~tosena 

Address 



SPACE DROP 
11'1 ldl ... ... - ·- CIOlil•'•.,...,. pmo, Sw Drop, _on fwtho 64. 

Be prepared to t.ake on a veritabl e 
onslaught of a.lien ships . They ma y 
come at you only one at a time , but 

each attack is made with renewed 
vigour. You are in your own ship at 
ground level and can move back and 
forth taki ng pot-shot.a: at th e enemy 
apace ship . It's kill or be killed - you 
must ahoot down you.r advel'8al"y before 
it reachet you. 

Program notes 
Seta border and 
ecreen colour 
Go&ub for the title ....... 

5-9 Reads in the sprite 
data 

10 Seta va riables 

Listing 
O II["••• l • fl'• A• C• l! lo Dt • +O.fl' llt 
I H " • .. . I Y Nt0Y (LJUtl(I'. 1 .. 4 t U 

.. 

2 "'" ······ ··· ···· -·~··· -···· · ····· ·· a fl'ttl " l"ICL llAfl'J":fl'Olo'l~S2to.O:fl'Ol<(5U.1 , 0 
4 80IUl>:IO:,OAS•200 YOZO,:,Oltl•Ol062 
5 M AHo : fl"Ol'llt:t •4 •T ,A:NUC l :fCJlf 
',-Oltl•Ol042:l"Ol( l: JO U •4+T,O:NCi'llt 
7 l"Oltt..O TCU2: N!K ll207 t • 4•T 0 0: Z, T•OCJRT• 20llt 
l• •OAT••t.C..-O,Cl207 • M • T, 4 
I 1'1 • 2'0lll:l• 3011T•IOA1•11fHCl,PQKf 207 • • •• t, 
n 
• NllJCt:IOSIJIIIOO: .. • O: I L..0 
1 0 ' L•>:t;C..O:HL•O 
1 1 Ll: • O:H:TNl'ICLIMl':..,_ ~ H41:00IUU20: ....,,,.. 
1 2 l ' l"L•(OI IC M650 
1, '1)1([ ?040.200:l"Ol( l'.20 4 1 , 201 
1 4 '1)1(1 20'!2,207:,0C:l[V , 150:POk llV•l , 2>0 
1• OOIU..00:'1lll«V •• l,I 
11 NIK EV•)4',6l"Ol< l:Y•4 0, i, 
20 fl'OKl:Vt H,2:l"OK l:Y• M , I O:fl'Ok(\1 • )7 0 6 
H NJKl(V•2l,):fl'OKl:Y • :I0,0:'11 1•1,0: W•:1 
ao JS•H llic 1"6a211 
J2 l ,-Jt • 2 4 7llCNXl•XI • 10 
J 6 l l"J f •2'5 1THCNX1•'111• 10 

The title screen add.a an original touch 
and demonatrat.es to good effect th e 
Commod ore '• keyboa rd graph1ccapa bi J. 
ities . ltdoesn 't use redefined characten 
- they are all access ible from th e 
keyboard . A TV screen flicks through 
the various channels until it reachet 
what is on the Commodore 64 toni ght . 

Aft.er the title page you go str aight 
into the game . Use a joyst ick in control 

11·22 Gosub for the ecore 
display and 110und 
routines and seta up 
sprite pointe rs and 

JO.SO 
position sprites 
Main loop: get.I 
the joy&t ick inpu t, 
moves th e alien and 
checks for life loaa 

u 1iru•>:ns11CNX1·~ 
,. 1, x1•<>0r l4£H•1•JO 
40 l'Jf•2>~Jt•~JS•2311HCMIIOSUl200 
4 2 X2•'112 •W: ll'X2>•2,ooll'll2(•>011C NW•• W:T2• 
Y2•10 
4' ll'X2)2 ~Sf lCM X:r-ns 
4 6 i,x2cior1CMX2•:kl 
49 l ' T21 • 220flC--L•f' L •I :tolU~20:G0104 4 0 
,0 l"Ol'll:V,'ll ll l"OKIV•2,X2:fl'Ot<ll\l•l,'1'2:00IOJO 
100 Plt1Mf" l (L ll:M l':L,• 54 272:,0lt1•12) 4 101 ... 
I OJ fl'Ol(lll,?2 4 l"Ol< l(T •U0,224:l"OKll1 • L' , •: ,. 
Ol<aT •>.o • Ll',•:fCX T 
104 ,011:,•121 4 101,, , srr fl'40:l"OK11,22 4 :ll'OIC1 
1 • 11,724 
106 l"OKll • Ll"0 •:'1)1(1:l • l 'ht.l",•:NEXt 
IOII ,oitT• l 2761012M:fl'Ol<lt.•?:"1:IC ( T• 290,, 
7!fl'OICllf•I. ,- , 14:fl'Ol"ll•'lN • U', 14:NIXf 
110 1"0-T• l )IS10151 SStll1'40:l'OIClli: T , .... :(IIQ{tl 
• 12, .... :NJKl: t •LF, 1• :fl'Ck1ET• l 7 • LI' , 14:Nl: Xt 
1 12 fl'Oo!l121'5,r.l:l"OIC '1 2•7,7:l:,.c,i,tl:IS~~.7 4: 
fl'Ol(l[ l~7,75 
1 14 l"Ol(£ 121'5•L l' ,1 4 l ,. Cl( lfl 2.7•LJ' , 14 !fl'G<I. I S 
SS •Ll' . l .. :"'1>1«1"67 •Ll' ,14 
116 l'OltT• l ,~T01 44 9Stlfl'40:fl'Ok.liT,.7:fl'Ol(£ 1 
•Ll',2 : Ml:'111 

port one to fire down a leve l one a lien . A 
hit summont a level two ali en to move 
into attack . And eo on until the alien 
contingent overwhelms you and your 
level and aoore are displayed along with 
the highe&t level reached and the 
highest 1COre. 

There is no high ·acore table but this 
could eas ily be included between lines 
640and699. ~ 

100-199 The title scree n 
100-146 Produ ces th e TV 

control se t.c 
141-156 Producest.he 

interference wiggles 
on th e TV tcreen 

151-179 Print.a title and 
author on TV ac:reen 

l l0-1 99 Produces th e 

II. 'Olt1• 141.101490:l"OKll,61:l"OKll 1• 40,• I 
:fl'CWlll•LF', I S:~ 1(1• 40 •L I', 15 : M 'llt 
1 20 fl'IIINl 'tY llLLOWIIMDl'll!II DOIINJI DOWNl l lt l . 
Mt l( IIIOt4111 11111Nl l( lt JCIHt 1Utl ... 1 1 I 
c •He •lfc eJI • t ll• t ll • flf• t it • t l' 
1 22 NINT'llll ... 11( 1119Kl l lltl ... T l ( ttt ... 1 1 11t 
1°':11 IIIV$Olill 9 •H ltVSOH I 

124 fl'lllNT" IIIIOMl lllllOHl 11111 ... 1 11111 ... T 1111 
J GNII I ll 011 4 ,. 119 011 9 1' 119 OJI ... 
!~~~~1•1:,J•TO l """29:POl'£1 ,224 : l"Ct':lt • LI'", I 

1 2• ,oit1•1-t•• 1o u •o:ll'Ol< n, 61: "0l< n • -t0, 61 
:POKCT • L,., 15:fl'OICU • 40 •L,- , IS:NIIX1 
1 )0 fl'IIINt 'IMIClfCIIOOMNII DOWNlt DOWNIIDCIWHI 
I DOWNI I DOWN) I DOWNI I DOWN) I DOWfil I DOWNI f DOW 
MIIDOWNII DOWtOtOOliM II OOWIO ' I: .. •' lltlt,1,411 
(IIIOHT 1111:IOMT I (IIIOH T l llUONT I tilUOtll I 111:IOH 
1 1 (RIGHT I IIIIGH 1 I (1tlGH1 I flllo.t l I I ltla.tl I' 
122 l'ltlNTS 9 1"1c 4111t\150NI (lt\lSOFFJ 

UIYSON I IIIYSOf"'I" 
1) 4 fl'ltllolTH, 1 "llt\lSONI ll!VSM l' I 

llt'Y90Nl ll!YSOl''"l. 
&>• fl'tUJ,IIS 9 1 'llt\lSONI IIIV'SO, l' Jl ll lGN l J l lt lO 
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borders of th e TV on 
thelefe(!n 

200-212 Fires miuile, 
checlu for a h it and 
movet th e a lien 

250-256 Rout ine for whe n 
hi t ,sh rin ksa 1ien 

Listin g 

1111UIJ ... 1111UCIHIIIIIOll11<1UIMUllll1 ... 1ltl 
ltMll<lll:IIIT J ltllOINfllllOIITlllll ... lllltV'tOINI 

tll'VSOFFI' 
IN ,..1"15'1'llftY1.0l'il CltVSOFFI 

IJIIV90Nl lill'YIOf:,-J • 
140 ... INll • l"II..IF11(L.lF1ltlY5CINI 
sor,1 ll'Y IOJO IIVIOJ"r1· 
1'2 J • •'IIIIGHTltllGINl 11111:IGMI JIIIOIIT IUIIO 
Mf I c•IIIMl I IIIIGHT Hlll»ll I UI IIIH1 ICIIIIMT I Ut 
IGl-41JIJll~l l ':"•'(l'IOfllllll'.MolJtl)OWNIIOOW 
ll)COOWNllllOWNllflCMtllOOW"'J': 1-0 
14• FOll:'-11 07:1•1 •1:CINIOOSUIJ02,,0.,,0 4, . 
>09,JI0,:112,114 
14. NtlNl .. 1:ro-1t•110.:..-JNT H IA•: .. x 1: • 
OIU9JOO:Mf:)fT 
141 ,.Oll•t 10:,0:l"IIMT .. I :,o-1 1 •110. 
130 l"IIN1Hl"IWMlflll• 1411• ""'NII•"' 
~· NII• "II• JOI• l'IJl9 NII• 1'111• Nl':Nt:X 

152 l"IINT .. 1:FOltl•llO. 
134 HIINTJ91 'Is "II• Niis "II• Niis "II• 
NII•""' Nll• PIH• Nil• "l'!Nt: :O:NUIT 

154 OOIUIJ1•:l"IIN1091 :,.o,lt•I T0.:1'1'JNTJ91 
11• :NIJICl 
159 IOIU l >OO:GOW l>OO:SOSUIH2:il'lltll'll"'41: 
FCJl'IT•ITO.:,..INTJ 91 A• :Cllf 
1.0 «>IUl>OO:HIIN19'1 :Fllll1•110.:,.INTJ 91 
' •:•111 
1•2 l"tl l l'll .. lJ • 1•1c IJON TMII. 
194 l"tll111J .. "IC IICOMMOOORE: ' 
IU l"tll lf1J • 1·1vt LLOWIUlln- 1CYattl,OUfl" 
I .. l"tl1JtlJ 91 "l~PLt:lMEII'. IS ••• ·:eosua>O 
0 
1 70 ll'ttlNTM1:JOlll•llO.:l"IINTJ • 1'[PUllf't.lU 
U WMITIIIITM IMltOll'1""1"1..U • ·::,Clll:00Wll 
00 
in ..-1N10.1 
17111'ttlN1J .. ' 
114 l"IIN1J .. 'lc ll IY 
115 ll'tt lNTJ • 1•tWMlll:IAHO Y CLAllbi:11' 
114, '1UN1J " " ' 
~~l::!Nl~ .. . le: llll"""ITlllClc lll IYl:LL 

17'1 ll'tt!Mt a 1 • 
l~l"ill1Nl091 
190 ll'ttlNlJ • 1•[WMlll!:ICC All• t ll• • II• • I 
I• •II• •II• •H• •II• •H• • lie ll' 
Ill FOIIT•ITO,C:'1t1111J .. 'I• ·J 
· l"HIC>CT 
112 ll'ttlN1J • 1 'lc: llls I lls t it s Ule f ll• 

tll • U I S t lt• • II• • He: IIJ':OOIU.J24 
113 ll'ttlN19'1 
114 ,1u11o11n 1• 
11~ l"IIINU .. ' Cc •II• • JI• • ll• • II• tll 
• • II• t H• t llc II' 
11:4,l"IIIN1J 91 " l•·I 
117 ... IN1J • 1• C•·I h l' 
IN '1tlM1J • 1• IC: 111• •II• •H• •H• t )I 

• •11••11• • llc:XI" 
It<!' l"tlJMl ,- 1" 
ltO l"lll:INT9'1'1D0WNl"I 
1•1 l"tllll1J • 1• 
192 '111N1J 91 ' IC All• • H• • II• •JI• U 
U Il le II " 
1•:1 ..-1NtJ .. • le: tll• • II• • II • • ll• fl 
te ll lc:XI' 
, . , ... INTJ SI' ":IIOIUIJ2• 
an '''"''"IJ 91 '1DOWMl(DOWNI 

t•6 ,-.INTJ • 1• ":GOSUl.:124 
1, , l"•JN19'1l,-CM'lf•ITO• 
, .. l"IUNU • 1• 
l ff HlKT:IICl-..M 
200 ~~lUJYJ•l"([l(l\1•11:l"Ol<llll•J0,0 

202 l"'OIC~ • 4,IIJ:l"Ol<ll11 •3 0 YJ :l"Ol(l:Y•2,X2:l"OI( 
~•J,Y2 
204 l"OKl:ll•21,,:YJ<,YJ·l0:X2•112 • W 
:lo. 1r1<2 ) •no<JIIX2<•,011CM.l••W:Y2•Y2• IO: I 
ll'Y2 )•22'0hC..,L•,- L • I: --..i1320: 00 1 0640 
2'01 lll'IIUH31Ml:NX2 • 233 
20I lll'll2 <>01 MlMX2->0 
~ IFYJ <•201Ml:Nltlll•M 
210 l,-11"£CltlV•>OIAMD61••1Hl:INOOSUl2,-0:tot 
UNOO:MUUMI 
212 IOT0:,02 
2'30 1•2'01:IC • tc•IOO;--..i l •20 
732 l"Ol(t:2041,J:l"OM:IY•21,11:00Ml l :512:1 • 1•1 
: J Fa-2'01TMlHGOSUnoD:lttlUltN 
2"" 'Oftl•l l OtOO:...:x t 
25' 901on2 
IOO l'Oltl•J102000:•x1:1t11i.N 
>02 A• •'l"'-"'l"\.l:JAHD ON IYU,.LOWUK l ":1"(11( 
t:UH• Ll",1 
IO:I llUURH 
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300-330 Titl e scree n 
information: wh at& 
on TV tonight ? 

500-52i Sound rout ines 
&CMHIO P08iti on and 

re-energize alie n 
620-632 Scree n display-

,0. A.• •' IYllLLOWJlMII IWMllt:l .. vtl •:ltllU .. 
'°6 ,. . •'le: 4,) ...... 0 Q9i t'ttr:LLCMIIK2"lll"OKll:I 
•••L,C, 1 
l07 l"OK£1J"n•LF,2:lltl1Ul:N 
~ A• •'IVMlfl"l ... ,,u u1 •:JltilURN 
110 "' •'1"'-"'"-1:J AHD Q9i 111lU..OWJ1tV ':,ol( 
11 4 01'•L,C,7 
JI I l"OKl[JS4••LJ', 2:•tn•N 
Jl2 11 .. 'lWMlltr:I PIINKlt ':11'.TUIIIN 
JJ4 11 .. 'lc •IAHD ON tYILLOWl4 ':l"OKU4 
4••LJ,1 
Jt:5l"Ol( li l401'•LF,2:•t1"""1<1 
:114, M•'IWHllllllltOOICIIOI~ ' ' 
:Ill ,.Oll•t:IH10144ttft:l"•O:l"(Jl(t:1,II 
J2'0 l"(Jl(t:T•U•,7:Nl:>Cl:lllll\.lltN 
:122 M•'IUl NOW •••• ' :flt ...... 
:124 .. Olll•l10 4 00:NliJICl:ltll\.llH 
11,0 ... INl'lct..tMll..,._IIDOWNJIIIOWNltllOWM 
l C IIOWMH DOWN 11 DCJlolll4J t IIOWMI I ll&Hl J tll l OHt 11 
lllOINTIIYILLOWILll'I HI -t·II ON TV TON 
IOMT •••••• ':009Ul:I00111'.li.N 
:,OOFOIIC•:5421210342'•:l"OM:llt,o:•x , 
:,02 \IOa:542•e:at•5•2n:wA•34J1• 
504 SU-3 42711:...-•54211:L,-•342 12 '°" l"(Jl(tar,,2:l"Ol(IIU,:n3 
3oe l"Ol((MJ"•l4,3:l"(Jl(UM,I• 
SIO l"(Jl(t:VO, 143:t'ltil-..N 
512 l"(Jl(l ... ,1·200:11'.TutN 
520 totUl,00 
522 ,o-1,-1001ouu~·1:,t1<11HF,t 
524 l"(Jl(llV•",f:Nt:l'tl 
52• IOIUr.KIO :JltllMH 
.00 >C2-INHC2"°•501 • Jl:MIIClll • 50:Y2•50 
IM>2 ll'OICIIV•J,Y2:ll'OIC£V•2,>C2 
.04 1•204:.,_AHIVl: W•W•2:Lll-t.t:•lltoSUh2 
0 
..0. l"OKt:2041,1:IOIUeU:l•l· l : 111'1•2001Mll 
NIQ90nDO:llft ...... 
40I FOIIT•IT~:-X l 
•10 OOTO'°' 
no l"ttlMl'IMOICIIIIIHl)lllllOtltlllllHl)III 
OHf J IIIIUIMT I tltltMT I lltlOtll l (IIIIOHT I I IIIIM T I ( 
IIIHl I lill l OHl 11 IIOMT 11 IIIMl' J tllGHT JllllGMl 
1 1 IIOM T l llUGHl I 1111 IOMl I tllGMl I IIIIHT 11 illlO 
MT II IIOHT 11•10MT I IIIIIMT I llllOHl I II IOMT 1111 
Jt.Ml lllllOHllfot :IISCOIII!:" 
4,22 ..-1NT"lloOC I IDCJlolll4JIJIIOMflfillllHlllllllO 
MT J CIIIOHl I III IMl J tllGHt I I IIIOHT JIIIIMl 11111 
IOMl I l!IIIIHl 11 illlOHl J 11118"11 I 118Ml J 1111 ~1 I 
111110Mf l lltl0M1111115"1 I IIIOMT I IIUOM I l lllOiM 
l JI IIIOllt llJII .. T I llllOINl I IIION T I lltlOMT 1111 
... , llllOHll lilllOMTIIYILLCMl 01.C 
•2 4 '1tlM1'1!«:Ml:IIOOWNJCOOWNltllOHTIIIII ... 
111 II IOMl 11 illlOtlf I tJIIGMt 11 IIIIOHf I till I GMT I lltl 
.. n JI IIOH111 IIIIHf J 1111:IOHl 11 IIIIOIMt I IIIII IIM111 
111:IOHT l(IIICJM1 1 111118"1 l CltlGHT I IIIIOMl l lillltHT 
I tlll l llM'T 1111!1""111 IIIIOHl IUIOMT 1 1118"1 l Ultll 
HllCillJOINlltll OMT JlltlGHllfc JJL l \11:S:' 
426 l"tt1Nl' ll40fl£JtOOWNUDOWNIIDOWNllltlGMT 
l llllM!l I 1111:IIIHf I IIIIIHT J IIIIIMll l tll l OHT 11 Jtll 
HlJ(IIIGMtllllltM l llllll ... 11111 ... lJfll!GMllllt 
I OH111 IUGMl 11110.,f Hlll:IQIHT 11 IIIMT l UUISMT l 
I IIOHT I I ltlOI« I IIIUIMT I l ltlGIMl II IIOMl HIIGM 
T l tllOHT I IIUOMl l lllGtll I tlllTGMl I IYULOWI' I 

" .ZI ll'ttJNl "I MCll'CIIIIOWMIIDOWttJIIIOWMltOOWNJ 
C DQWNl I DOWN 11 OOWNI I COWIN 11 IIOWMI I IIOWMI I DOW 
NI t DOWN 11DOWN11118"111 illlllMl J lill l OKl 11 lltlOtt 
lllwt411t:U UU lc $1Lt:IIE. 'IU" I ' •LltNIWM 
llll • •-- --· · 
e:JO l"illlNl'fMOrll: IIDOWNJIDO,#lllDOWNll OOWHJ 
I IIOHl J [IIIOHl 11 il'IOMT l I IIOHl I titlGMl 11 IIOM 
T l lilllOM1 I l'IIOHl 11 illlOttl l 1111:IOKl I III IOMT I 1111 
CIMf J llll:IOMl Ul'JIMT I IIIIOMl l CIIIIOHt I IIIIIOMT 11 
IIIHlJlilllGHTH II IGM11 11tl llM1 ll!llltMflllll:IGM1 
llltlOHTICIIIOHI IIIIICIHT IIJIIOHlllilllOHlllc J 
lKll Ll\1£ l! • 
432 '111Nl"(lolOl1EIIOOWMJIM)tolNI I DO .. UIOOl,Nl 

~~~~;:;'!.!~~:r.~:~;:;~~~:::l.!~~:::! 
Ml J tilllGHl I I IIIOH1) titlOHt 111:IOMl JI IIIIM T 1(11 
IG+n J lilllGH11 lll10Hl I IIIIIIIH11 I 110tt1 l ll:IOHT I 
I ltlOtll IIII I INl 11 IIIIMfl I tllllGM T I I lltlOHl JIII I OH 
lltYIILLOWJ'l.._:111:llUIIM 
• • o rr1.11>M1.TM11..._-t.11 
. 4 2 l"OKC.V•21,S:IOTOI I 
.,0 ll"OKIIV•21,l:ll'ttlNl'ICLt:MI' 
.,2 l"tl1Nt°CMCIMCIIDOVNlll)OWNJ I DOWNJ100Wtoll 
IIIIIOMllCilllOHlJIIIIIM I JIIIGtlllllllOINTIIVMIT 
(l~0\1£111' 
4,54 ll'tt l NT' I DOWNUOOWNICIIIGl-4Tlll:lliHf 1111• 
Hl J tll l OHl 11 IIIIOMl It YlLLOUIIICOll'I tWMI l li l 'II 

' 

pri nt.a th e tc0re, 
1ivee:eU: - End or game , pri nt.a 
your ecore and ukl 
do you want another 
go? 

J0000.30059 Sprite data 

.54 ,,_ I M1"1DOWNll•IOH1 llllo,M1 J lltlGM1 llll 
OMlJIIJGMTJITl:LLfMINIT LIUILIWMITlll'I.._ 
.571"CKt\l0,0:1,.IC>Ml1Ntr:..-•IIC 
.,.. ll'ttlNl ' tDOWINllJIJOlffllllllOHlllll l OHl llilll 
OHl IIIIGIMl)IYll:LLOWINIT SCOll£1WMl111" IMI 
.,, J"ML ) kf1otl'.Nk....._:,t11:INl'IDOWMll!IIIOHfl 
IIIIGKl llilllONlltlll:HMlHIIGKllW:LL DOMII' ' ' 

U,O ll'ttlM1'1~111l10MflCIIOMlJIIIIIIM1llll 
OIMTltllGMTJlffLLOWIN IT IVf.ll Lt:\l'U.IWHITli 
l'IIL 
...2 ll'ttl1Nl'[DOWNIIIIOWMIIDOWNIIIIOH1 IIIIIOIN 
lllllJOMTIIII I GMll[IIIOMlllc 111NIIOTMEII OO" " 
... 4 ll'ttlN1'tOOWJolllltlGM11111110Ml ltllllM1 li ft I 
IMfl ll l OHlllc All'IO\lli t 1lCX l<OII IVHITl:IMO 

.... HIINl'IIIOMl IIIIOMT IIIIIGMl 111118"1 Ill 
l~lllc •J ,tll:11111 l"llt: ,.Oii I WMITt:)Ytr:1° 
... Jl•l"'U:Kt~$2Jl:IFJl•219TNIIN•14 
4,70 IFJS ~ >:Z,:,'1MENIYl64nt 
•72 GOTou.t 
4,74 J:1)11•1T0200:Nl>Cl:ll'tt1NI" IOOVMJIJIIOMl I 
IJIIGMl I lilll0H1 J III I OHT 11 itl.N"l I IVNllli JVU:V 
ll1Ll ll7 " 
616 ,.IM1'1DOWNllll!IM41111tl1H1111110M11Cilll 
.. lllilllGM1Jfc • JIIO\,'t: STICK ,()(Iii CVHITIIMO 

•711 l"ll:1Nl'till181-!1H I IOM111JIIIIN11111111Mlllill 
Jl»llllc 4,1'11:1111 FI.( FOii tWHITIIITIII" 
.-, Jl•l"l:IKCS6:1211:JFJ t •J J9 TMIENll"OKl:11•2"l, 
O: 009Ul:l:l0: OOIUIIOO: OOTOIO 
.. 2 tll' Jt<J23 5UCMIO 
... IOT06~ 
,0000 tltl"••-• •• -+LN.JNCHIIII 
JOOOI 'OIITA.4,,..,4,4,4,124,. 4 ,4 
,0002 oat•iot,64,4, 'lN,••· 1, 2:t9 
,000:1 oa1111•2.•,J)l,e4,4,2•,•4 
:10004 DA1110,2M,0,0,2M,0,0 9000, Oll1A2:Jl,0,0,2M,O,e5,2J• 
~.,,,,.4,.:5,10,,4,71,101',1•• 
,0001 Dll1 A7 1 , IO't, l.6, ,.., 12,,221,9:5 
10001 Dll1A12'3,24•, 1 23, 171, 124,r.lJ, 17' 
J,0009 o a 11112e, n1,••, 111, 211, 1,1• 
>0010 11:N•tt••• AL.l '[N II 
,0011 011,ao,o,o,o,o,o,o 
:IOOl2 oa1 110,o, 1 :rt,o,1,:,2,o 
,0011 0111AJ2,1,0,IH,1,13,0 
>001• OlllA7,:n,, .. ,ll,2",2'0e,lr.i 
>0015 D,1111,..,,.4, 102, 102, 100,15,l:5 
:IOOle DA1Ae4,U,2',,?ot,7,7',,4 4 
>0017 D,11,lAl,13,0,0,0,0,0 
:t0011 oau,o,o,o,o,o,o,o 
1001• 'Ollt-.o,o,o,o,o,o,o 
,0020 IIC" O UU IIL.UN t2 
10021 Dlll -.0,0,0,0,0,0,0 
:,0022 OIITA0,0,0,0,0,12,0 
,002, Dll111J2,1,0,l'ltl,2,2,0 
,0024 'OIIU,J ,13,0,5,15,• 4 ,21 
,002' DIITA2":l,90,22,170,90,21,2!12 
:I002. DA14'0, 21 ,IS,90, I ,e,,O 
>0027 'OIITM,0,0,0,0,0,0 
,0021 DIITA0,0,0,0,0,0,0 
30029 DlllM,O,O,O,O.O,O 
,0030 Jl£NU-tH• IIL1£N t:I 
,00:,1 oa1ao,o,o,o,o,o,o 
,0032 OATM, 0,0,0 ,0, 0,0 
"J00:1:1 0111-.0,1,0,lN,2,2,0 
:IOOJ4 O•tM,IJ4,,0, l ,1'3,0,5 
:IOOH D,lllAl,,44,5 0 2' :l , .. , 5,l!I 
100:14 DA.1A64, t ,e,,0,0,0,0 
:IOOJ7 DAlll0,0,0,0,0,0,0 
,ooM DATM,0,0,0,0,0,0 
)0039 DAlA0,0,0,0,0,0 , 0 
:I0040 MPl -tU• ·•• "'-JIN t • 
30041 Do'ITAO,o,o,o,o,o,o 
>0042 DATAO,o,o,o,o,o,o 
~11 fl.ATA0,0,0,0,2,2,0 
'°°4 4 D111A0,114,0,0,:J2,0 1 0 
M<M5 Mtaa4,0,l,11 7,0 ,0,I• 
:I004• D4llo0,0,0,0,0,0,0 
>0041 r,.a1ao,o,o, o,o,o ,o aoo•• fl.AtAO,o, o ,o,o,o,o 

:! :!~ ;?::;:i:M0 i; 
1!0031 OAtM,0,0,0,0,0,0 
:I0032 OAlll0,0,0,0,0,0, 0 
~:I OlllA0,0,0,0,0,0,0 
~ IIATIIO,O, O,O ,Ue,o.o 
JOO!l5 ... 1,.,2,0,0,1•.o.o,o 
~IIAHI0,0,0,0,0,0,0 
JOO!l1 DAlAO,o,o,o,o,o,o 
,oo,- DAlAO,o,o,o,o,o,o 
JOO!I• DIITII0,0,0, 0,0 10 ,0 

.. 





BIG MAC RULES OK! 

me? No. 'tit an adventure. But 

Oouble,double , toil and Lrouble I 
- 11 that a dagger I tee before I 
~.!~~t7:!~? Aye , cousin, • nd r'S""-, il:.,!" _ _ ,._ 

Sorry about that, but I am 
well an d t ruly ab8o rbed 1n 
Mocbtth , a superb new adven· 
ture for theCommodore64 rrom 
Creative Soarlu (0252-54333). 
Moc~th oout1 al.m08phere and 

~o:° ca~~1ti:":{k.1~~n,,te•: 
cream-faced loon. 

BaM!don Shakespeare'• play, 

~,o:r~~ bi;~t~fe~~t:;,~:;:. 
The Mocbdh package ia hand · 
,ome ly boxed a nd mcludet two 

=.d~e~~~:~~;Yi!a~~~C:: 
nect.ed adve nture s. an inatru c­
t1on booklet and a full tchola rly 
edition of the play (edited from 
the 1623ongina l text )oomplete 
with notaand 1undry H88fl. 

Aawelluall lhi.J,lhecauet­
tes aleo contain four 'peycho­
a naly1i 1' program,. I'll come 
back to these later, but you can 
.ee that for £14 .95 , you are 
geltmlJ a whole heap of mate­
ri al for your money - an d it'1 
all h1ah qu ality, make no m111:­
take. 

Scots wha' hae' 
The title sequence of I.he fi"l 
adventure ia mo& t imp!'Hl1ve. 
To Ila .rt, you hear a chorua or 
Amoz1,wGroce-p layedonthe 
bagpipes. Cawdor Ca, tle 
appears. lightning play ing 
aro und the rampart.I 

Then cut to the blasted heath 
where, with the wind howhng 
and moaning , the three witche1 
(80rry, Will, we ird 111ter1) hud· 
die and eonveree before chant:· 
mg into their fami liars {anim ­
als to you). All that, an d the 
adventure proper haim 't even 
loaded yet 

Don't think theee a dventu rH 
are JU.St for serio us mind ed 
Shakeapea re buffs. While they 
contain plenty of educatio nally 
.ound mat.eri11l, t.here i1 11,leo 
some de! icioua tongue- in-cheek 

~uu~;~.1~1.i~~i:pa•!:e~ 
1tturnaout to be t he finted1tion 
of the TM Scot•ma11 dated 
April , 1040. The newspaper 11 
, imply a device for giving you 
updated progreu reportl. You 
can pl ay any of the 11.dventUttt 
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m any ord er but you'll need to 
succeed at th e first th rte to 
reach the final ~nouement in 
part.four , 

Adventure one i1a mi1etureor 
text and gra ph1e1, the lauer 
being moet impremive and 
faithful to the atrDOBphere of 
the play _ Sound effect.I (t he 
creak of a trapdoor, the croak of 
a toad) add toth eenjoy menL A1 
Macbeth , you mu.at 10i1 your 
hand.t with t he blood of the 
enemy. You mu1t outw1to r 1lay 
your adveru.ri e1 and then di11-
cover a lette r which i1 coded m 
llth otntu.ry runic IICript. 

Take one gall of goat 
P11rt t wo ha• you und ergoing a 
sw1f\ &ex change- you. are now 
Ledy Macbeth . In Lest only, you 
m ust maste rmind the murder 
of the King . The play itaelr 
holds many clue11. What 
~-eapons an d route will you 
chooee? Can you persuade Mac­
beth lo do the dfrt y deed ? You 
hs,ve one hour to BC"COmpli.sh 
you r fiend hlh plan . 

You'll love readmg t.dy 
Macbe th '• cook-book - act ual­
ly her Theatrum Botanic-um 
written by the Ki rlg11 Herba· 
lift . An extract on th e herb 
Camomill: 'Haf many 11mall 
trayling bra nche., ,et with 
very fine leave.. A dec.::oct,.tion 
taketh away a ll pajnee a nd 

11titehe1 1n the 1idea' Beat.I 
dead ly nig htl.hade 1n your 90up! 

Adventure three is all 
graphict, though responsee and 

:r:~:ii :'7nt::~~=t~:~~ 
ni ng pirturH hold all the in· 
formation a nd du es. You mu&t 
fi nd and collect the ten ingre. 
d1ent1 mentioned m the final 
inca ntation of toene 18 (you 
know,ch•nningthmg s h keey e 
of newt and toeof frog). 

Thefina l part1stextonlyand 
hu you Lrying to defend be­
leaguered Dunt inaneCutle If 
the castle falls. eacape ia at.ill 
poaa1ble. Ca n a final challenge 
from MacdulT. whohas thelig ht 
of vengeance m his eyes, be 
averted? Provided you com· 
plete the fint th ree parts 1uc­
Cff8fully, you·re prom18ed a 
fin al tre at when emerg ing 
v1eton ou1 from part rour. 

Help i• on hand throughout 
the adventure.. eithe r in the 
form of riddl et (and there's 
plenty of theae) or by refe 1T1ng 
you to an approp riate acene in 
th e play . 

Alight mac 
And 80 to the 'a nal)'&ia" prog· 
ram, whic h parallel the four 
adventures . The&eare interest.­
ing,educalionalandoft.endown­
right hilari ous. The idea ia 
that , lying down on a moth -

eaten couch in Cawdo r Cude, 
you 1ubm1t younte lf to the 
ana ly1i1 of Sigmund, Scoti a'• 
top alche mi st a nd peychlatrist.. 
Sigmund a naly.es and 
prompts, you anawer u re­
quested. The ana lyaia will take 
diff erent coul'8e8, depe nd ing on 
your &ru;wera. As well aa being 
extremel y funny m placet , 
theee programa enable you to 
gain valua ble iru.ifl'.ht.8 into th e 
characters in the pi ay. I can aee 

:J~~~hde~~i;J 1\ ~;ov:~~= 
aelve. to get thei r hand. on 

t ~~~&~':~u::i")und 
by comb inin g ad.venture. ec::ho­
lan hip a nd enterta inm ent m 

:~=i~nil:~t~~:.tia~~~ 
THE adventure oft he year. 

Dungeon aid 
All pr i9onen in PhipJl','Coldit& 
- Achtung ! You sink you haf 
wa ys of making me ta lk, Bri · 
t ishe r p1gdop? So, you canno t 
find &eJtl'ale leadingtozeaewe.r , 
nein? Hal Veil, I vam you, it it 
not, repeat not, abeo lutely not, 
v1uin em thou &ant mi let of ie 

cryp t coffin , and ze ICribbling • 
be low are nuuink but u mere 
demented ravings of ein luna· 
tic. Ii &at clea r? (rabw orc h t iw) 
OILR EVEL (rev1 rdwe rah 
tiw) ETARO WERCSNU . r 

" 



T:ree years 11ince it wa1 launched on 
the mark et the BBC micro i1 llill 
one of the most popular machine s, 

despit.ecompetitio nf romOric,Commod ­
ore and Sinclair . 

Acorn , which produces the Beeb .must 
be confident of ill continui ng aucceu 
because it hu n't even made a 1ingle 
price redu ctio n . If you add to this th e fact 
that Acorn haa been granted a furthe r 
four year contra ct to suppl y th e BBC 
micro as th e official computer for the 
Computer Literacy Project. you can be 
11ure the Beeb will be around for 110me 
time. 

Whe n the BBC announ ced the Com· 
put.er Literacy Prqject , it tendered pro­
J)Ol81& for the sort of machine which 
would be used in the series. Acom 
ttepped in with the BBC micro , which 
hu feature , 1imilar to itA earlier Atom 
machine . Si ncla ir also stepped in - with 
the ZX Spectru m. Acom won th e con­
tra ct. Ma retu lto fthi a, the BBC microi , 
the mo6l popul ar computer for achool1 
and colleges, an d a lot of its success must 
be due to Acom getti ng the contract . 

S2 

Features 
Themachine '1manyfeaturesoontribute 
a lot to it.I popularity . But ia the Beeb 
outdated now? >.. far H featurea are 
concerned , there it no other machine at 
the price which ca.n beat it . Some 
con1ider th e Beeb to be too npenaive for 
a games machine , and too chea p for use 
in a bu.siness, yet many people are using 
it in both areQ. 

The Beeb is designed for expan sion: 
'obsolescence is built out' you could say. 
Some oft.he items that can be added are 
diak.a, various filing syste m.s, teeo nd 
procesaora, ROM·based eof\ware, AID 
convert.era and so on. But the BBC hu a 
lot to otTer at a packag e on it.I own. 

M far aa graphi ca are concerned, the 
BBC i1 well catered for. Different 
rHOluti ona of grap hica with different 
a..mountaofco1ounareavailab1e . Thne 
an called Modes and th e BBC micro has 
eigh t. - five for graphi cs and three for 
tue 

Eight colours are available with a 
further eight which alterna te between 
two, U nash. Each graphics mode hQ a 

number of setcoloun which can be uled , 
but theae may be changed . 

The problem with using a high· 
raolution mode on the BBC is the 
amount of memory used: the high er the 
reeolution, the greater the RAM used up 
and unfortunately , the Beeb hu only 
32K RAM which i1 one of ita major 
drawb.acb . 

One Mode on th e BBChaa a chip all for 
it.eelf. lt'scalledTeletext Mode and it ha.a 
proved popular among many program· 
mera becaWJe it ofTen colour and 
,graphic1 ,a1l fora mere lKofmemory . It 
i.s aleo used to display information sent 
out on 11ervices such 81 Pre.stet and 
Ceefax . 

Sound is availab le with four chann el, 
and i1 reproduced throug h the internal 
speaker ; unfortunately , thi s hu no 
provision for connection to an externa l 
amplifier. 

The ability to accept ROMIEPROM 
chips conlaining eo~warew u quite new 
when th e BBC W&B launched and Acom 
provides four socket.I to accept this type 
of 90ftware . The company probably 

PCN NOV!MBERZ4 lt64 



Hardware 
Th e Beeb has a 74-key pitched keyboard 
wh ich includes ten function keys, wi th a 
badly 11tuatcd break key next to t hem . 
Three red LEDs next to the space bar 
give status on thecassetle,cape and shift 
locU. To th e lef\. of t he main key 
grouping as a small recta ngu lar cutout 
nicknamed 'the asht ray'. Its rea l pur ­
pose is to accept a ROM-pack inte rface 
whi ch allo ws Beebu serstousecartridge 
software, but this idea has never taken 
off: Above the function keya is a 
removable transparent plastic strip 
under which you can put labels for the 
function keys. To the left or the s trip is 
th e 1peaker grille but no external 
volume control which would have been 
welcome. 

All micl'OI need to comm u nicate wit h 
th e out.side world , and the BBC 1s no 
exceptio n . Five male-type pin socket.a on 
the underside of the micro are used for 
attaching disk drive s and a pnnte r. 
There is an S.bit user port which allows 
d igital 110 to vario us devices, includ ing 
bit. pads; a IMHz bua for specialist 
hardware , and a 2M l'b bus, called the 
't ube ', used to con nect the BBC toaeco nd 
proceuon auch aa the 6502 and Z80. 
Finally , there 's a 5 volt,11.1xilharypowe r 
s upply socket for powering external 
device11uchaadis k drive1 . This sockct i, 
not very well designed, 11 insecu re in its 
fixtu re. and usi ng it with disk dri\'esca n 
somet imes ' freeze' the Beeb due to the 
severe power dram . 

A further &even sockel.8 al the ba ck 
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provide more LO, includ ing three 
method s for connecti ng th e BBC to a 
VDU: ordinary UHF, comp::,site video 
(whic h gives only a ::,Jack and whi te 
signa l la nd RGB. A five,pin RS432 seri al 
port 11 provided wh ich 111imi la r to t.he 
RS232 stan dard but is not as complex. 
Because of its bad design it's possible to 
insert a plug into t he aocket the wrong 
way up. 

The socket for the fou r AfDconvert.ers 
enabl es the BBC to be connected to 
vanous bt ts of equipment , and voltages 
from zero to J .8 volts can be read from 
Basic or machine code. The last90Cket 1s 
empt y and reserved for the Econel 
socket. Econe t is Acorn 's network sys. 
tern which allo ws Beeb& loca lly to 
commun icate with each other. 

Removing the lid of t he BBC re\'eals a 
large circui t board covered with dozens 

I 
of l(,s including the 6502 and ULAs. 
Some arc spare and are reserved for 
software chips, disk filing syste m, 
speech RO}f and so on. Small "lmks' 
1eattcred about the mam PCB alter 
charactcn st 1cs, such as changmg the 
RGB to negative sync, or they can allow 
futeracce81 to certain ROMs, and soon. 
A pity Acom does not give details of 
these hnk s in th e manual 

Jn general the BBC"s hardware iii well 
design ed, but it.II interna l power aupply 
is an exception. After a couple of hours' 
use, the in.side of t he BBC and its case 
become very hot - ven t ilatio n is in· 
adequate. Late r vereio nsofl. hc BBC ru n 
with 'cool' chips and do not require a 
heal.Sink , but thia doe1 not cure the 
problem 

Finnware 
The int ernal ,oftware (firmwa re ) sup, 
plied with the BBC micro is Just u 
sophisticated as t he hardware. The 
Mach ine Operating Syste m CMOS) is a 
sepa rate chi p from Brune and control s 
such lh1ngs as read1 ng and writing to t he 
sta ndard filing system (ta pe ). print ing 
characters, and controlling 1,0 . Mnny of 
lhese feature s can be controlled from 
Basic. machine code or anot her Ian· 
guage. 

From Basic (and other languages) 
operating system calls can be made with 
•F x followed by a number . From 
machine code OSBYTE calls are made 
with regi sters loaded with pa rt icu lar 
va lues, an excellen t method of separat· 
ing the MOS from Basic which makes 1t 
easie r to deve lop machine languages 
and machine code and makes life easi er 35 .. 
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LEAVE REALITY BEHIND YOU WITH ..... 

MPADVENTUREGAMES 
A ne w t •ng •o l REA L· TIME ADV ENTURE S w•N ll•v • tMmo.t •dv• nc .ct 
... a.b .. '°' tM BBC & El.c:t,on : inl .. ligM!t c h•r K I« • th•t will fflOH .r o und 
incMSNl'KMntly , mu ll,pte com m•nd tlet•menlt . edve nc ed IHI c:omp,N slon 
tTMlhod• •Uo w •v•n mot'• det• il . 

... NIEW . .. SADIM CA STL E 11 IS sa,d that those wh(I ente, lhe heunled Hiiie ot 
S•d1m Caslle do not returnt Long ago 1r•ged1 suuck hete 1ne1 s,nc e !hen m1ny 
people hive d ed 1n mystef'lous circumsitnces Ctn ,OU uncover lhe sec:ret and 
break a te,nble curse 11 

· · · N1.w ··· VAL LEY OF THIE KINGS F•r • way across the desert he the losl 
py ram ids oi Kaculud , rumoured to con1•1n fabulous treasure ln<I a !egendry 
gotden ma,k rne pyram ids may now have be-en d iscovered alth<>ugh str1nge 
happenings n• ve caused the archHOIOg 11,ts to abandon theu c:•mp Your 1ask t& 10 
l1nd tM go4den mas k 

Furl Mf l lllff comi ng •hofttr: CROWN OF MAADAN , nu FALLEN IEAGLE. 

Our Ot'lg in al and popular ltll.t l dvemures are also av1 1laD1e FI RI IENWOO O, 
WOODLAND TEAAOR , BLUE DRAGON . SURVIVOR. P .. ,,. send tor lull oet11ls 

MP SOFTWARE LTD . 
165 Spital Road , Bromb orough , Meroey1ide L62 2AE. 

Tel : 051- 334 3472 
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for the Buie program me r. The MOS hat 
been written IO that later versions will 
be compat ible with all machines - an 
e.r:ceUent marketing ploy. 

Th e eecond part to the Beeb'• firm· 
ware i1 the ROM holding BBC Bas ic ­
probab ly the tn08t recognised (and 
controversi al) item of the machi ne u it 
containe feature , not found on any other 
micro; it has more tha n 120 keywords 
andisoneofthefaate 1ttobefound on any 
micro . 

BBC Basic i& differentiated by its 
control st ructure, - the at.andard JF' ••• 
n1EN •.. ELSE are included and can be 
inde nted by many level, -and by the 
fact that it supports procedure,, more 
common in languages such as Pa.aca.l. 
Th eya l10allowtheprogrammertowrite 
code in II very modular manne r. 

A procedure in BBC Basic is a group of 
Jineaaccesaednotbylin enumber u with 
ooeu e, but by name. It i1 allO possibl e to 
pa.sapa.rametera to and from procedures , 
and local vari11bles can be uaed within 
th e proced ure• . Jn effect, it me.ans a 
progr am can be written without 
claahing ve.riable names or redirecting 
GOTO'oosus line numbers . 

Another structure ia t he REnAT • 
UNTIL loop which takea the form tUWKAT 

st.etemenU uNnLcondltion . This t ype of 
loopcontinu esnotforas pecifiednumber 
of times , but until a cert.a in conditi on has 
been met . lt givesgreate r ne.r:ibilityover 
the standard POR .. . NEXT loop and i, 
very handy when testing. 

Although BBC Basic has many useful 
commandt and functions , not all are 
&e.nsibly named. OCOL i.a a sta tement 
which aeU the colour to be used by 
graphical stateme nts; to inform the BBC 
that I wish to plot in red I would have to 
uae OCOL o,1. And if, on t he VDU, I want 
to change logical colour one to yellow I 
wouldh avetoe nter VDU 19,1,3,0,0,0.It 
.seem.a rather long-winded. 

Peripherals 
Upgrad ing the BBC m.im, via disk 
drivee involves two cost, - the di.ak 
interlace and the driv e(,). 

The disk interface contains a number 
of chipa which need lo be plugged into 
10me 1pare aockeu on the main PCB. 
One of these chips is the disk filing 
syatem (DFS) which provideacommand.s 
to accesa and maintain disk files. The 
di.aadvantage of using d isks on th e BBC 
micro is one of compat ibility: it ia very 
hard to traru.fer progra m.a between tape 
and d i.ak. Thi s i.a because the area of 
RAM used by the DFS is at low memory , 
80 the program area gets 'pushed ' up 
which mea n110me program1(e1 peeially 
machin e code) won't run because they 
aren 't loaded back a t the proper address. 

The disU the maelve1 come in a 
number of shapes and sizes. Up to four 
drives may be u.aed, and if they are 
double de naity SOOK of storage i1 
pou ible;i fa doubledenaityfiling 1y1tem 

:~ .!'~s! ~~~=- to l .6Mb. Hard I 
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Two 'official' second processors are 
avai le.ble - the 6502 and 280. Each 
connecta to the BBC micro via the tube 
and each has a suite of software to 
complement iL For tho blllinesa side the 
Z80 ia recommended ~uae a 1u ite of 
bll$ines.s progr am.a is thrown in with the 
package and 10 is good value for money. 

Communications are very much in 
vogue and there are nu merous hard 
wired modems that can be attached to 
the user port or the RS423. Th e modem 
usually comes with software to drive it 
and. more than likel y, will be s upplied 
on EPROM. 

Software 
Education and the Beeb aeem to go 
together very well . There are a number 
of software houses that produce educ&· 
tional software only for the BBC micro 
ranging from teaching toddlers how to 
read, to A-leve l studies and beyond. 

Games software i11 well catered for 
even though the BBC micro 1upportl no 

sprites. Shoving thinga about the acreen 
is a little difficult , but it aeems t hi1 has 
not deterred many . Acom is committed 
to releasing any new games on disk aa 
well as cassette - a good thing because 
of the difficulty transfeni ng stuff' from 
tape lo disk. 

On the bu.siness 1ide i.8 a complete 
range of 90ftware . Databases, spread· 
sheets - you name it you can get it.. The 
BBC ia very nifty atcalculatingand this 
has persuaded many toCtware house& to 
produce business 90ftware . One of the 
Hmitationa ia the a mount of memory 
ava ilable for program and data , but the 
experienced programmer can get round 
thi11 in many way1t 

ROM·based aoftware ha.a proved 80 

popular that there are more than 30 
ROMs available for th e BBC. The 
aoftware is ma.inly for the programmer 
(uti lities ) and business, and in each case 
there are two definite adva ntages in 
using ROM: the.software is'on tap', with 
no need to load anythi ng (except data 
perhaps) , and using ROM-based soft,. 
ware leaves RAM free for de.ta . 

In use 
For programming the BBC micro isa,Oy 
to use . The only real problem ia it'1 
J)0881ble to aquash listing» and this 
coupled with &0meofthe weird keywords 
can make e. listing hard to understand. 
The AUTO, RESUMI\U and TRA CE help a 
lot , but I would recommend 10me or the 
utility toolkit.s on ROM if .serious 
progr a mm ing is to be done . 

The built,.in assemble r practically 
encourages you to learn mach ine code ­
it's IO easy to use. Again, if very long 
machine code program.a a re to be tack led 
a macro assembler such as ADE would 
come in handy. 

The othe r .aide to using the BBC micro 
is when applications such as word 
procesai ng are done. Here, a lot depends 
on the software you get , but a lot aleo 
depend.a on the hardware. The choice of 
monitor and di sk dr ive is critical for 
tn&ka such a.a these . 

Verdict 
No doubt Acom will eventually drop the 
price and the BBC may become even 

¥.,..... ~ MIIIIJflb'NC..il IINCftNB. nil more popular. Even so, it is still on+> of 
aa,,. .. t11sNIIWltltlc.aN. thebettmiC1'08avai labletoday. ~ 

SPECIFICATIONS ----...... ..... .... ---

£399 
6602A 
321< 
32K 11plit into 16K MOS(machine openting syste m) and four 
lldew•y 1 l6K ROMa ,e lectabl e 
Seven Mode& with teletut, 20, 40, and 80 colum n by 32 lin n 
Variee from 640 x256 with two coloun to t60 x256 With 
eicht 
c.-... 
RSU3 , Centronica. four analotJUe plU1 two on/olf for fire 
butt<>u, l ict,t pen, video,........,, diok (noocb edditlcnel 
dupe),-, port, IM!h buo, lobe. aidew•ya ROMI 
BBC Buie + built in auemble r 
Hict,--
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The new Mitsubis 
For those in the know 

Anyone convem.nt with home 
rompu,.,. ",n know pttci,dy why MSX 
-.-as "''Orth •-amng for. 

The sheer prolofmaon o( compu<tt 

and'°""~"'""'""~ the 
marltct loudly undc:rtincd the need fo, a 
UNfi<d,randaro. 

So tM m.lJOC' comparucs jotntly 
dcv.lopcd , _., computer and 
software system. The result - MSX -
the fo<mat that wtll be ,randanl (o, all 

"""· And lOOIC in the know will not be 
surpnscd d1at M1uub1Shi arc In dlt: 
vangua,d o( the MSX "'°''""'"'· Fo,, 
with the F-se:nes, M1auba.ihi offm 
CV<,yth1ng that MSX ~ and mott. 

GRAPHICS 
Maximum resolution d 256 x 192 

putt:ls \l.ith all 16 colours available on the 
Krttn at the same rime . .}2 51)ritcs 1n two 
..,., and twO ~tions allowing 
casycrcatiooo('JD'gra~255 

~=~:~~t~ixc: 
with graphics. 

SOUND 
1lutt mdq,mdcnt channc:k wh,d, 

an be ootput through the TV 
loudspeakm ,11t ;my volume, individually 
or slmulraneoml:y, at any cl d-.r available 
8 oc:raves. All three channels can wt the 
'noise'' generator for 5tUnnmg sound 
dfcru. 

KEYBOARD 
7Jmovmgkcys,._IC311y 

desig,,<d fo, many hoon o( lariguc htt 
wt. Large airsor control keys which al'(' 
cxa:llmt for both progranunc cdatma 
and pmc pbying. 5 funcnon kq, 111v,ng 
10 p«.Jefincd functions "hich can 
ca,ily be mk6ncd from 'BASIC """i 
the 'KEY' command. 

BASIC 

EXPANSION 
The M,tsub.,h; 64k Ml,F80 and Jlk 

Ml,1'48 an: both tq11pped wuh 2 
crutridgc pom, 2 Joy-l<idt pom and a 
ttntronia romparibk parallel intenac:t'. 
It b t~ thes<d<vka ,ha, the MSX 
sysc:rm can be expanded for we "'·ith 
disc-drives, printers, serial interi"aca, 
modems and othtt periphmb. 

SOFTWARE ON CASSITT'E 
The MSX system can bMi and save 

data onto c.wtttt: at 1200or 2400 baud 
and unhl.c: Cfflain oc:hcr ~ 
computm, dlC M1r.subshi F-senescan 
be u,cd with a normal domcooc rape 

~~~Jhithcseftaturcs 
-""· with the knowi<dg< that 
M,uul,;,!,; is the largc,t manufacturtt o( 
Mainframe computers in Japan, tho6t in 

~;j~~~~:~= 



i MSX Computers 
For those who aren't 

The Mir,ublslu MSX funuly 
romputrr b C'\l'Cf)'thing )'OU ...,,antcd [O 

know about romputen, hue didn't know 
who co ask. 

It's fncnd1y, it's fun and so Sample, a 
grcw.n man can use u. Yet: so VttSatilit 
C'\'ffi lus romputcr·verscd childrrn 
would be hMd·ittttched to O\'eM.ax it. 

It operatts with any colour TV set. 
)US! plug" ,n. and thc full"'""' rl d>< 
computer is instandy at )'OUr fingerops. 

FOR FATI-IER 

lnerc: LS the opponurury to St:Ott' 

rtapcs and o<hcr household infonnanon 
O< kttp,ng ,«on! rl the dilldrm', 
progress at .school. Houscho&d acrounts 
can alto be rt(()f'(lcd so ma, saVUlgS can 
be piann<d for holiJa1• and other 
!<3S003I cxpnue,. 

FOR 11-IE CHILDREN 
Then: ~ <ducanon, pamcula,ly 

computer edocaoon. In a \\'Of'ld where 

:n'~~~MS1%~~o( 
educational dt,.-.... With limp!, 

=i~=n:~hrough 
StUdm1>likclanguag<kam,ng. 

Aho. thc l!Jllph,a """"' rl the 
MiBUbi.w oomputer ensuru lNt the 
MSX versions o( )'OW' fa\lOUritc pmes 
arc reproduced \\,th mcttd1blc 
spttd and aa:uracy. 

Undoubccdly, MSX 
~ che l'onnat for che 
future, and will 
become the byword 
for computer 

education and m1en:atn.mcm. 
And you can be 1<CU1< in the 
~ that rqiardi...rlfutur< 
~-dopments, any in\-'e$lffle[lts made U\ 

MSX han!.-.n,,trltwarcand 
pcnphcr.ih torlay will alwai, be 
compatable w,ch the M1aubashi f.9tfies. 

So if you've waited until now to buy a 
computer, you couldn't have amed 1t 

mott perfectly. Get to know °"" torlay. 

• MITSUBISHI 
6'COMPUTERS 
.........Dldrtc jUIQUL ......... "-,,0.....~ 

....._...1w11WDJ21.J.Tilt0NJ770000. 

SP£CIFICATIONS 
CPU, 
Z80A(36MHz) 
Memory , 
ROM 32KB 
RAM &4KBIF80) 
RAM 32KS(F48) 
Vdeo Ram: 16 KS 
S..-Displays , 
-Text Mode 
40 cotumns x24 
hnes 
•Gr•pha. 
256 '192p,xels 
Colours.16 
(15+tr,nspa,ent) 
Sp,,t ... 32 
Output RF. 
Comoosrte Vdeo 
Kayboanf , 
73-·Sey 
k,yt)oa<d 
5 funct"'1 keys 
Cu1'0ft:0r1lrol~ 

Spoa,I keys lei 
S(leeneditirl& 
Sound , 
sect.,., 
3chonnel$fOr 
sound cw 'nOISe' 
Output by TV sound 
<X Utem,I Aucho 
Amc,11tier 
Cauette 
lnterlac. : 
!200-2400boud 
Moto,controlle<I 
byCPU p..­
lnterface: 
Cent'°"" 
.lo)'·Stick , 
2x9pin 
t:Orlnect0r'5 
Rom-c.rtrldp , 
2•50pin 
oonnec"" ~·-·--



Please send me my personal copy of 'Crypt of 
the Dragon ' by return of post . I enclose £7 .95 
per copy. 

Cheq ue/Po stal Order No. . .. . .. . • . .. .•... . 
Made payable to ' Spellbound ' . 

. . Post Code . 
Price inctude a po st a nd pa cking. 



INFORMATION 
EXCHANGE 
Computer communica t ions i1 de­

finitely an 'in thi ng' in computer 
circles. Not to be left. out , Commod­

ore has now re leased itl own modem for 
use wit h the Commodore 64 . Launched 
togethe r with the mode m , Compu net is a 
&ervice wh ich Commodore ownen can 
use to send letters to friends, buy 
program s, read news page& and more. 

The mode m itM!lf i1 a nondcacript 
black box that plugs into t he cartridge 
port on the rear of the machine. The only 
item coming out of the box is the lead 
which plup into your tele phone 10Cket. 
One of the new st yle BT plugs is on the 
end to if you are thi nk ing of getti ng the 
modem and you have an old-sty le 
tele phone, you will have to get British 
Telecom in to fit a new waJl eocket. 

Commodore 's modem off en only 1200/ 
75 baud , the standard for use with 
Prostel- t ype services, and th e rate a t 
which your modem tran1mit.1data to the 
service in use . This is fine for normal 
work as you generally send only small 
a mount.I of information, and .e lect only 
th e page you want to look at . The service 
sends the data to your computer at 1200 
baud . Many servicet , includi ng Com· 
pun et , a llow you to send material up to 
Lhecompute r, programs, et.c, and for thI, 
76 ba ud iseztremely alow- aft.er all, it'• 
your tele phone bill the call ie on. 

Included in the purc.ha&e price of you r 
modem is a 'free' one-year members hip 
ofC ompunet. ln the bl urb given out by 
Compunet it is clai med: ' It' s the m0t t 
advanced commu nicatio ns system de· 
aigned for home computer users. ' In fact , 
it is very eimila r to the Prestel eervice 
n.an by British Telecom, except that at 
the mome nt , Compunet it excl usively 
for Commodore users . 

In order to use Prest.et you hav e to be a 
regi1t.ered uaer (to contact Preatel, dial 
100 for Free phone 2043) and you will 
need to ha ve the correct aoftware . 
Compunet is extremely helpful here, as 
a program i, avai lable that you can 
downl oad into your 64 to facilitate t hi1. 

Connecting to Compune t ia eaaie r. 
Once your modem ia plugged in to the 
compu ter a nu mber of new command a 
are added to Buie . One of th~ is the 
word CONNECT, an d once it's entered you 
will be asked for the numbe r of t he 
Compun et service you wis h to access . 

Once connected , t he eoftware to con­
tro l Compunet ie down loaded into your 
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.........,.C.....-,:llhelwtlleftnt,.... 
system and you are asked for you r u1er 
name and your pa88word. The name and 
pas8Word a.re checked agai nst the mod· 
em eo you can use you r name only wit h 
your modem . 

Documentation 
When the modem waa tint delivered no 
manual was ava ilab le, but it wasn't 
needed a1 Compunet i111imple to uec and 

n11-11 .... ,..c..., ....,.. 
a comprehensive manual is included 
with in the Compu net service. A thin 
manual is now available togethe r with a 
leaflet that tel ls you how to connect your 
modem an d how to get started. The 
man ual explai111 all lhe commands, how 
to download eoft:ware from the syste m 
and edit you r own screens . lt'1 not 
inte nded as a teac hing guide but all the 
info rm atio n ia there. 

In use 
All the command.a are liated on a line at 
th e bottom of thetcreen, the command in 
th e centre be ing in reverse text. By 
pressi ng th e CUJ"IOr keys the band of tex t 
rotates . When the correct. instruction is 
in the cent re (~ high lighted ) just preu 
ret urn. Compune t ca.111 thie the Duc k 
Shoot. 

Aboveth islineisthecurren td irectory 
showing th e pages you can accesa. 
Pressin g th e up/down cursor keys movea 
a ban d over these nam es, any inst ru c­
tio111 ente red from th e Duck Shoot that 
cau.ae an actio n to betake n on a d irectory 
ent ry will take pl ace on the one high. 
lighted by the ba r 

There iaplent yto keepyouocc upiedon 
Compu ne~ numerous news pages, a 
hint.san d ti'j)I sectio n, and quite a few 
aofiware houaea are alto contributi ng 
with eoftware you can buy and download 
onto tape or dis k . If you do download 
toftware and it it a protected program it 
will ru n only with the modem connected 
tha t wasusedtodownload it . Th is means 
tha t if you wish to take your latest 
downloaded version ofapace invaders to 
play on a frien d 's 64 you'll have to take 
you r modem too. 

The only problem with Com punet ie 
the speed at wh ich it workt- it i1 very 
slow. Howeve r , while u.sing it no prob­
lems with the ecreen dis play were found . 
When u.sing Prette l with the Compu net 
eof\:ware (and when uain1 it wit h Prestel 
systems) epurio usc haracters were ofte n 
printed on the 1ereen , probably due to 
noiaeon the line, but Com punet see ms to 
detect and corTeet thi e. 

The area of greatett inte rest to the 
use r isasectio n ca.lled the J ungle . In this 
area you can upload your own progral'nll 
and let othe r people use t hem . You can 
eve n charge for downloading them . 
However. Compu net accept..s no respon· 
1ib ility for what ia on t hia area'° you 
sho u ld buy 1temson1y if you know what 
they are , or if they have a favoura ble 
vote. 

It is pouible to vote on the qua lity of 
m0tt thi ngs in Compune t and to find the 
average vote of a piece or eoftware . 
Obviously , if 1l has a vote of only one, it' • 
not worth buying . 

Verdict 
Compunet provides an excellen t service 
for Commodore users , who can find 
news, goui p and buy program s. Soft­
ware will be provided to connect two 64s 
toge therwit houtact ua l lygoi ngthroug h 
Compune t, which could be useful for 
sending progT&ms to frie nds. 

It's a pity the modem doesn't offer a 
few more facilitie1 (di fferent baud rates. 
et.c) eo you could use it with other 
syste ms, but, unfortunately, this would 
only bump up the price . 

If you own a Commodore and you don't 
mind sticking a little extra on you r 
phone bill the n it 'a worth the price, it' s 
ueeful and it', fun. 

lilG'.i)iilRliMlli 1J1 , - .... - ... ... . ... .... 
J ._. Commocloni CommunicatiONI I 

Modem,.._ t99 ~ ........ Retail 

" 
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The new, portable Epson P40. 
Nowthehomecomputerusercan 

have a true business quality printer. 
from Epson-ma kerof thev.orld's most 
popular printerS. 

Our new P40 is only £99 95 -
that's including VAT and recharger 
It's suitable for BBC, Sinclair. 
Commodore. Orie and almost any 

other popular home computer, as well 
as virtually any portable or desk top 
micro. 

Runnmg off its C1M1 rechargeable 
batteries as well as mains, your P40 1s 
totally portable and being Epson, 
an absolute docldle to use. And though 
part,cularly compact rt even g,ves 

EPSON 

you BO<otumn Width pr1nhng in 
condensed mode. 

So wherever and whenever you 
want to pnnt, now you can - with the 
new. portable Epson P40 In facl 
anything a ball-po,nt does. 1t can do ­
betle< See it at selected branches of 
Boots,or nng01·2000200fordetalls 
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THE HOME COMPUTER SPECIALISTS 

BBC 'B' + DFS £589 
with 200k disk drive 

BBC 'B' £399 
with cassette recorder 

SINCLAIRQL £399 

COMMODORE 64 £234 
with cassette recorder 

ACORN ELECTRON £234 
with Plus 1 intertace 

ACORN ELECTRON £209 
with joystick and intertace 

ORIC ·1 £75 
NndfNGCClP'f'CITUNI-Wllll©©@©::::.- D 

llf"*-tc:hlqul /POJor ------o.-Htll'l //lt!Jlnlit ______ , _____ _ 

FRIENOL V ADVtCE&SERVICEATEVERVBRAHCH 
230TOLWORTH RISESOllTH , SUR BIT ON 01-337 4317 
30STATIONROAO,BELMONT, suno N 01-6422534 
114GUNNERSBURVAVE,EAUNG 01-1925855 
2SSTAHLEYROAO,NEWBURY (0635)30047 
1 MANORROAD,CADOINGTON,LUTON {0582)458575 

......,,.. NNT 113 Mellose Ave IJ>ndon NW2 g] £1000ln6tantcredlt e£ 

BUY, BUILD AND CONTROL 6 ROBOTS £112 

BUU> lOUR OWN AOBOTS WITH 
TIE FISOtERTKHNI( ROBOT 

CONPUTING CONSTRUCTION KIT 

CONTllOL THEN WITH TIE NEW 
MICRO R080TIC sm9IS INTBRCE 

SU UIOH ,,,_HTl:L , AGtl MOQ 7U - 7 

·-- -­-----

=-.... "" .......... ___ _ 

--------,.,_,.,....,,,.,,,,.,,._., .... ,,., ... .,._.,_ ..... ,,_ 
--------- ,..., ..... 1 ------ ,._,, _____ _ :::--- ,,,_ __ ,..,. .. ,. ... _____ _ 

MOHl'f' SACK OUAAAHTH 
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R; xt80i sthenameofadot -matrix 
ter from Smith Corona that 

represent.a the botto m en d of ita new 
range of print.en. At £224.25, h. ia 
definitel y rock bottom. 

The prin terhaathestandnnlofT-w hite 
plas ti c casing with a bla ck front panel to 
break th e monoto ny. It is compact, long 
and narrow , and leavct plenty of desk­
gpace free in fronto f1l. 

Setting up 
The review Fastext 80 came with the 
power cable and a paper guide. It had a 
parallel interface port, but an RS232C 
serial port can be obtai ned asan optional 
extra - at a price, of course. 

After plugging in the powe r cable an d 
oonnertingthei nte rface,aH you need do 
i1 check the t wo d ip sw1tchet . On e sets 
the t1.utomatic line feed a nd the other 
doesn't appear to do anything. What 
were they thinking of? 

Friction feed is t.he sta ndard on thi s 
pri nter but a tractor feed attac hment 
will eoon be availa ble for an extra 
.£17.25. However, the friction feed was 
quite reliab le,eve n with fan-fold paper , l 
had to keep the bail lever back so it 
wouldn 't snag on every othe r crease in 
Lhe paper , but when it was aligned 
correctl y it rnn tru e. The mu:imum 
width of paper Fas text ta kes is IOm. 

Installing the ri bbon wa.s a most 
unusu al procedure . It comes in a tiny 
aquare cassette and the small st retch of 
ribbon outside the cassette must first be 
hooked around two ribbon guides to the 
left of the pri nting area. The cassette is 
then pulled over to the right of the 
printing area, thereby pulling out a 
length of ribbon. When the caMCtte has 
been slotted into place the ri bbon must 
be tightened using a knob on the top. I 
defy anyone to complete thi s procesa 
with outgettm g ink on their fingers. And 
at £8.20 a shot these awkward ri bbons 
are allO rather pricey. 

Documentation 
A sheet of unpacking instru ctions and a 
15--page A4 manual were the only 
documenta t ion supplied. The manual 
does a tt a.eonable job of explain ing how 
to set up the prm te r and covers paper 
feeding and r ibbon replacement in 
detail . 

Unfortu nate ly, the writcra apparent · 
ly th en realieed they h•d only another 
eight pages to go. The control codes, 
printin g mode1 and other features are 
covered in 1uc.h acant deta il th at only a 
diligent computer buff could hope to 
make proper use of them . I never did 
manage to get• pound sign out of it. 

PCN NOVE..'IBER241984 

This 1s normal mo de 
wi th 1/ 6 inch spaci ng . 

This is nor mal mode 
with 1/8 inch sp•ci ng , 
Qui te a diff er e nc e, 1sn • t it. 

This i s compre ss ed mode 
wi t h 1/6 inch spac i ng, 
The tine s l ook ntuch ~horter. 

This i5 under lined mode, 
Have YOU seottcd the bu91 

T h i ~ i~ ~ n1 ~rg~ d m~d~~ 
c:> b ....... i C>t...l S 1 y .. 

In use 
I th ought Fastext noisier than other 
dot·matrix pri nter, I've used , though 
thi s may have been because it is a 
demonstrat ion model and had taken a 
few knock1 There is no bell to indicate 
when th e paper 1s runn ing out but the 
printer stops automatically before the 
plat4.!n i1 revealed . 

The print quality i& rea90nably good. 
The descenders are not pronounced but 
adequ ate, and the result ia even and 
clear. The matrix is 9x8 and the 
maximum speed is 80 characten per 
1CCOnd. 

The function s that can be 1elected via 
software command s are : condem,ed 
print, underlined print, compres&ed 
print.., enlarged print, 8-pin bit image 
mode, line spa.cing of any multipl e of 
1172in and national changes in lhe 
character set. 

The only but ton on the front panel is 
the on-line button - no form feed or line 
feed. Line feed.scan be incorporated into 
the software, but otherwise you simply 

havetofeed th e paper t hrough manual ly 
by rota t ing th e platen. Un80phisticatcd , 
bu t not rea lly• problem. 

Verdict 
The Fast.ext 80 is a basic machine at an 
appropriate price . The compet ition at 
this end of the market is very fie rte but 
thi s printer stands aa good a chance as 
any of 1uccell8. Smith Corona i, a 
well-established company which claims 
to have an extensiv e service network , 
attributes that many buyen look for. 

One thing I would like to know i& how 
did that bug in the underlin ingmode slip 
through? ~ 

.. 



PAGES OF POSSIBILITIES FOR YOUR 

BBC ffllCRO & ELECTRon· 
INSTANT ARCADE CAMES FOR THE BBC MICRO £3.95 
Enables beQlnners to wnte creauve gal'llN pl'OQ'l'ama without 
needing to k3am BASIC 

fflE COMPANION TO THE BBC MICRO £4.95 
An indispensable 01..ude to the 1nbutl1 capabwuea and 
exp&n.DOn faclhtJN of the BBC Micro 
INVAWABLE 111'1LM'J.ES FOR THE BBC MICRO £5.95 
Essenbal routines for ,enous BBC programmers Ready made 
unliues for ed11mg. mod1fymg and mampu)atmg programs 
efl~ve ly 
BBC MICRO: MUSIC MASTERCLASS £5.95 

fNtWI Explores the BBC's muse apphcatK:in.s 
CRACIINCniECODEONfflEBBCMJCRO £6.95 

Wl'Wl~~~:!'k::::,~rur=~~~chine 
~ 
SIXTY PROGRAMS FOR THE ELECTRON £5.95 
ProvKiet spece games wo rd Qlllll8S, war vames . unlny and 
educa1lCll"lal programs 
INSTANT ARCADE GAMES FOR THE ELECTRON £3.95 
£nablf'JI beQu'lnen rocreate e:rctll'IIJ gaJnlf'IS programs Without 
h4Vl!'IQ to learn BASIC 

THE COMPANION TO THE 
EL£CTRON ££95 
An mvaluable ou.Kie 10 the capabilities 
and expanslOn facilities olthe 
EL£CTRON 

The Pan/PCN Compute r Library is an extensive INVALUABLE l1FllJ11ES FOR THE 
and authorita tive series or computer books . Its broad ELECTRON £5.95 
range caters for games players and programmers or all .A) A must for ,enous programmers 
level.a of ability and experience. ~ ProvKiesa rMdy·made,oftware 

Good value pape rbacks for BBC Micro and toolk• 
:a::,onownersatyour/OCJ!lcomputerbooksstoclcist e ..,.._.,...,.,_r.m_,_ll'T_ ....... 
~ 
SOCTYPROORAMSFORTHEBBCMJCRO IS.95 
A rangeof 60 programs ror the pnoeof a smote eeaetle 

PanlooblAd.. ,can1yePl.at.LcndonS W I09PG ~e redan~ ~atJOl'lNo 389581 



THEFIRSTCHOICE- THEFINALA.'1SWER 
. .. its still 

l' IU, 11 I<, ll I , I I \ I I< l' l{I( I " 

CANON PW 1080A 
SIII NWACP80 
TIIENEWS III NWACPA IOOa>s 
DAISYSTEP2000 

t2 7J+V AT 
U 7J + VAT 

.1195 + VAT 
tl9 5+VA T 

MPl6.S-A ncwstanda rdfo,dolmatru (?7H VAT 
80col. 16$ CPS 1n1han l/\CREDIBLE1'CPS NL qualll) 

Q.L. INSTANT PRINTER 
Scnalcablc, Kn~ lntcrfatt 

v.nhSJunwaC'P80- tl19+ VAT 
v.1thCanonPWIOEK>A-t.l1t+ VAT 
Comp/tuPw:lt,ie- RtudyfOprirll 

Spcctrumtplui lntcrfatt - IB -tVAT 
Commodorc6'ln1crfaoe- W + VAT 

CANON MSX V20 IS HERE 
full MSX spec. Only £232 + VAT 

Don 't delay. Priority orders only 

SW Single 400K- £18S+ VAT 
SW Dual 800K- £350 + VAT 

KON AMI 
CARTRID GE GAMES 
JOTitlesforMSX £5 of! RRP 

Now £13 .90+ VAT each 
Inc Track and Field 

The new JUKI 6300 ultimate daisywheel now 
Lotus 123 _ £29S+ VAT twiceasfast40cps with 16"p laten. 

Serial o r Parallel: £730+ VAT 
Symphony - £425+ VAT JUKI 6100 still available for just £29S+ VAT 

Compsoft Delta - £495+ VAT Full range of Printwheels £I 2.50 each + VAT 

Send f or SAMPLE PRINT CHART (Just £/ .00 total pr ice- refun ded on order) 

Philips V700112"green screen ..... ............................ £63+ VAT \I \SSI\ E 
\IO'ilTOR 
PRO\IOTIO'i 

N C !4"RGB ColourM ed . Res ....... ........ ...... ... ...... £150+ VAT 

JVC 14"RGB Colo ur High Res ...................... ... .. .... £230+ VAT 
- -- -------- - - - il 

FOLLYMICRO 
_"-_'""'_'"' _____ .... _"". I 0730894078 

I ~ 073067057 

I IOCollt&tStrtt l , Pt t..-sllt ld , H• mpsblrt 
9am·9pm C\lcrydayor send SAE for full range 

,cnc1ow:~ueiPO,Of"l. I ..,.-. ._~_....., ... ~ 
,._..,v.,,,.,•ou,urru, ____ __ _ j SHOWROOMNO W OPEN 

PRIOIUl'Y ORDER 

Nam<------------- -
A~rCSS---- ---------

PCN NOVEMB£R 24l984 .. 



Jadt&Dthnnd• UM 
Seact.,.. UM 

avoid the minM. monsters and 
human malevolence . The 
graphJca are fairly smoot h. 1f 
chunky , but the game Jacki 
complexity . 

Rolloboll ii a curiou. hu.le 
number - you mu.st move a 
weight around a pivoted t.able, 
cawung a bell to follow the 
maze·hke path. lt 'a a bit like 
those pocket balJ.beanng and 
hole4tamea, but with an unl ike· 
ly pnce-t.ag of £6,95. 

magazine IL wdl 88Ve you 
hourtoffrualratfon and coets a 
measly £4 95 The prognun1 
are alao available in a book of 
the Nme name. It haa uu1truc· 
t1004on playing the games. the 
program hrtmp and detailed 
deacr1pt1on1 on how the prog· 
rama work-to you can pick up 
hinuon programming. 

fMM Seftwwt 061:llS 1351 
C'tMtm 01~34 4241 
CinlMJ 01:94 4241 

S-.- Whrart 0532~5H53 
Stetdtt::s.n-t QS3Z:45M53 

COMMODORE 
Gh<MtbUIJers is 
here at Jut -
and before the 
film goea on 

feea':~e ttor; 
line i11impl e: a 
group of para· 

~~ng1i::~hfc~ :."~C: 
the city. Your aim is to prevent 
a demonic invuion of New 
York. With the money from 

~:tir°!.,~!i!:u l~ i~ 
Gh09t Vacuum, Ghost Traps 
and a L..8er Confinement Sy• 

!:i!"n~c~:;!t~~~~= 
tera to the Temple ofZuul. The 
graphics and tound (the hit 
tong theme) are good, e.nd the 
game ii compul1ive and lilr .. 

r:~.~~·.~,~;.~:~ibi~ 
chart topper but strong corn· 
petitio n ia like ly before 
Christma1. 

I( you fancy struggling 

~ih;tni!:::~~ 
M inn, an advent ure With 

fr:~j:~IC~~bu!~~.~::. 
pie and chunky . Your task iato 
lind the fabuloua mines - but 
can you 1urv1ve the pe.rilsofthe 
Jungle? Armed with five items 
selected from TtaderJ 1m'10ut­
p09t you ,et ofT .. , 

Slfylme A ttad is (rom the 
new 90f\ w11re branch of Cen· 
tury Publish1ng . lt'aa variatio n 
on the Defender theme , and 
would have been prett y good 1f 
released around March or 

Apnl Now 1t look.a: dated. the 
graphic• are nothing to write 
home about a nd although it's a 
competent a nd difficult version 
there Just 1sn 't the variety we've 
come to e1tpect. 

,.. a prosrammang toolkit, 
Suptrbatuc look.a: useful. It ha, 

-.w,-. ·,Wen t1 n 
nn«4 UIS 

all the normal commands hke 
Aln'O, RVlUM, POP, OKt:K and 
00 1ot, aA well as commands for 
IOUnd and graphics. There are 
36 extra commands, bu t Inter­
ceptor Micro'• toolk it hu 72 
commands and alJO costs 
£9.95 .. . 

Smm hftnrt OSM-43352 
QWtl I 0172·53057 
QIMl4 I OUZ·POU 
Qeeeel I DW·53Q57 
U$ Gakl DU ·159 3029 

f.MlWY 01~14 4241 
c..tm 01:414 424,2 
C"rt,lwyQ1:9'4,241 
wtdlc Softurt 0532:fSMSJ 
$wdtC' Saftwa 0532:4594$3 

MtdM 5oftnc, 0531~594$3 
WarWhmOfl ·Zft tUD 

SPECTRUM 
Skooldaze i• 

---- amongthemo&t 
original gamea 

'--~--' we've aeen for 
~ JOmetime.And 

the graphics 
are incredib ly 
detailed while 

woe t ing's a hoot from 
etarttoend. A1Ericyo ur a1m II 
to h it shields hanging on the 
achool walls and rind the code 
for theetafTroom &afe 10 you can 
nab your IChool report. 

However, life is complicated 
by the linea you're given for 
every mi8demee..nour - 10,000 
and you·re expelled . The atten· 
tion to detail is fantastic: uni· 
formed children can be 1een 
wr1 tingon blackboard.a, you can 
knock teachers down with "·ell· 
aimed catapu lt 1hot1, then 

~h~etre~~ ~~t~: iro~e!: 
noor and much, much more. 
Incredibly difficu lt, original -
a real wmner. 

Ultimate'• hero Sabrcman 
featurete.gam in Un<Urwurlch. 
You come aCTON a hoe:t of 

1tnHnn tsts 
MvwK tflS 

,.,,,.., Q,1$ 
DnPltt tsH 

~unt:~u~~u:i:f~s~ii:1 ~ 

~~~~b:rr!:a~~::. ,:s~ea:: 
ing action. and a plet hora of 
room8 Another potent ial 
trnaah for Chr ist.ma.sand iu\cr. 

Of course. Chnstmat sees a 
ruah of 10f\ware, a.a publi&hers 
LI)' to sna m e a ahce of the 
Chri.st ma.s cake . Some new 
gamea are e1tcellent, .o me not 
ao good . Among the latte r are 
10me of Cent ury' &. Tak e 
Tochl')n Command, for exam· 
pie: a space shoot.-em·up where 
you control a small formation of 
white trianglea, called space 
ships, at the foot.of the ecreen. 
Theae can turn (in un i10n) and 
fireatwave1ofi ncoming al1eM 

Beat of the bunch i1 Warlorth, 
a 10rt of Spectru m version of 
Dragongame BuuordBait. ll' 1 
a platform same where your 
ost rich can be made to Oy you to 
the different levela (but. aren't 
061.richea one of the few Oight,. 
)e,p b1rd1)? The11e garnet look 
and feel hke budget garnet.. to 
why arethey10ld at£6.95? 

Mkmlftm Dl:f&3M11 
lfitttMlttn 01 :Ill Ht 1 

...... 0530::4114f5 
RtllPII I OW· 5)0S7 
Dok 4wM OlJ2·lztOJ2 
t.CS01:f5&9Z&l 

CMMYOl:4141241 
c..tw, 01='341241 
C'MWY 01:1341241 
Ctltw!01:4H42fl 
c..twJ 01:434 4241 
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... ® 

TOOL 
BOX 

'84 
ATARI/C BM/ MEMOTECH/ ETC, 

TOOL BOX'84 is a very helpfu l tool which is made for you, the serious 
computer user . 
TOOL BOX'84 is speoaUy desioned for electr onical functions such as: 

-makino your own joysticks, paddles, liohtpens etc, 
-makino oanoinoins t ruments for hoht, wind, heat and resistance, 
-ma kino electronic alarmsystems , 
-mak ino your own robotsystem. 
- developino your skiUs in computers and electronics, 

TOOL BOX'8 4 is needed in schools , work or for your hobby, 
TOOL BOX'8 4 is delivered with a informati ve user's ouide with lots of 
proo ram listinos, 
TOOL BOX'84 is a necessity for the beoinner, 
TOOL BOX'84 adds a Quite new dimension to your computer-life ' 

DEALER AND DISTRIBUTOR 
Send for our free: TOOL BOX'84 Informati on, 

... ~ DATA•SOFTWARE ·-· 
PO. BOX 228, N-7701 STEINKJER 

NORWAY 

INOUJRlES INVITED 

£ 36.25 
~'9 ~ h.Ydr'g E 2 50 par <mY 

I own the . . . . . . . . . .. . . . . . . . . . . . . . . . . .. .. . . . comouter and Please send 
.... copie s of the TOOL BOX' 84 £ 3b,25 o,o, •n d/or 

Name 
A1dress . 
C1tv/S t ,/ ho 

free TOOL BOX'84 Information, 
MC• or Visa• 

Exp.Date 
S1anatvre 

TOOL BOX 'S4 1s a h'ademuk of Norbit Elektromkk, 
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Myela t u not 
only plays a 
da rned good 
pme or cbeee 
but hu more 
reature 1 than 
any other chee1 
program I know 

The moet ltartling innovation 
ia th e preaenta lion or the board 
and p1ect6. M well u lhe u.eual 
twodimen1ional di1play, there 

:,,~~~v~ti~~;!11i {ht:!! •:u: 

tf=t.'3!:.:•!~t=n= 
the board to vit:w 1t from anyone 
o(the rouredgoo. 

Re.markable u lh11 i1 mit1al· 
ly, in practice 10me pieces tend 
to obecure olher1 in certs m 
po,Aitionl. Moat playen will 
probably prel 4!rto wie th e trad1· 
tional 20 mode, rettrvi.ng the 
30 mode to impreu their 
frienda . 

You ct.nn0t nip between 20 

SPECTRUM 

and 30 on the caaette ven ion 
(inat.ead, you ~ two eeparate 
program1 ). The di.sk version 
does have thi• r11cility a nd a few 
other extraa - demo mode, 
.._vi.ng and loading ga me. , plUI 
128 of the bHt gamet ever 
played . 

'I'Mre are two Krff.RI which 
you can toggle betwHn at th e 
touch or a key : one tcreen 
ditpla ys the board (2D or 30 ), 
the other , the move record a nd 

optiona tielected . A number or 
help 1treen, can be called up at 
any time - wh1eh sumnum.ae 
the many commanda and op-

~~b~,cC:com~ 8=~ 
c:omp~hena1ve manual , the 

he~~.;: ~: ea1!::·of play, 
e.ch controlling the time the 
proeram ha.e to mak e a move A 
mate-problem mode finda a ny 
mate up to a tt.tggenng nin e 

I 
BOrne or which have a coloured I There a.re tricks you can 
plate rtt tin g on th em . There perform with lhe plat.ea. like 
areallo tworowsolwhi tecane& throwing them over your head 

CHINESE JUGGLER All you have to do 11 take and making them change col· 
Fanc y your hand al feckleu I our , thu.t earrung: bonus poinll 
fea t.I or pre.tidig,tation? Well I - thewh1t.eplat.e1etathemost 
here 's your chance. If you've J point.a and apins longest . 
ever played CJun~H JU/lllltron I 11Mtammatt0n throu(l:hout 11 
t.he Commodore 64, Lhen ,::.u've I I auperb , with very few attribute c-!~ ~:n~:~~i'!ndr :a~ :i':!~1t~:.! .•:hu,:r: 
won'tbechla'.'IPOmted. you can 't take 1t euy, •nd u 

Cla1MaeJuggl~ri1oneofthe time pa88ell the platn slow 
fewtrulyorigi nalg amet . None down, becoming 1nc.rea11in(ly 
or your platfonnt or ah<>OW!m· un.suableandeventuallyralling 
up variation• here . The idea LI platedrom the front1tand aand of[ 
&ftte 1Pmple, the pme itaelf keep them spin n ing on the The firat tcree n I& really for 

~:
1
1c::.:r:a!~r nicely :na~t!'~d~v;i~k~;~h~rae~~ :::i:. ;:~·~:~~gi:oilg: 

anim11ted Chinaman. complete Pa.it.ion1ng: UJ equally tricky. platea: spinning oo all eight 
with pointed hat. The action Act.io11.1 alao include rocluna: canes . n>e tec0nd and ,ubee-

~e:i:~~a:::.~:':rt~r~:~ :i!'::::=:~:~:!~ing ~:n:i:t ·.::.n ::1' ! 

SPECTRUM 

Thia ii init.1ally an imprNSive 
f:ckage. 'l'bere'ee&MeUe, book-

~rl~~~~a ~:f~ 
box for £7 .96. 

Your part in the a:ame ia that 

vital u the 1un ia tin ing 
&lowly down the ri1ht-ha nd 
aide of your tcreen, a lonpide 
which le1pece for pictute1ofthe 
obJe,ct.a you are canymg The 
remainder of the IC'J'een a.how• 
th e way forward with a a111111l 
text window beneath. 

map11don'talter),becau11eiryou 
1ucceaafully leave the village 
y<>u11 move on to the River 
Va11ey,c.he Al.t«Ci\f and.soon. 

Apart from background 
grap hica, you doo 't 11ee what ' a 1.n 

move. ahead . You can inltruct 

:!o:. ~i:!\~
1:i~ i:1! ~1:ft 

piece or you can pick a 1quare 
and ask it to indicate which 
piec::a are attacking and de-

fe;!:\t~t option LI 1uperb -
an 1nat.a.nt indication of your 
beat move LI given but the 
longer you wa it the deeper 
M:,cMu continuea: to aearch. 
&lterin, the hint accordmgly. 
t 'rom this tt is clt'ar that the 
procntm thanks durina the 

rr:tS:.:\r:~u~r: :~~! 
that wu recommended after a 
ra1rly deep tie.arch, Myc~u 
usually retpoodt inatantly . 

There 11 no room to mention 
aJI the reaturNbut included are 
a board aet·up mode , action 
replay , swapping aides a nd a 
computer va computer mode . 

Thi• progr a m JJ amuina 
valu e for money. It ia beautiful ­
ly pl"t!'&ented and play 1 a high 
sta nda rd of cheaa . ...a..,,.I 
PriceCa884?lte£8 95, Diak 
£11.95 ,...... Beyond 
Sot\wareOl -8373699 . 

start, the action'• fut.er, and 
the Chinaman makea more 
mistak ff. 

It get.I to be quite • feat of 
attention, keeping an eye on the 
canes, duhm1 for another 
plate and gelling in aa many 
tricks u pouible . h'a rantut.1c 
run a l fint, but this tails off' u 
all the tcreens are more or le• 

~':;:l~nd1~~:ut:~l~e~ 
IO. the animation's good, the 

!i:'1~0~t:t'1
~,: ·:.~r/~'! 

a.sir.? .,_SW-. 

ea o you to erig taam 
ract. next to you, a.nd switching 
viewpoint or moving forward ia 
clurnaily and jer kily done too. 
U1in1 , male key preuea to 
move forward or tum left. or 
right through 90 degren. The 
adventure for the l1\0l8t part la 
littJe more than a tuceeNIOn of 

I rorward move:1 until, from time 
to time. you atumble acrON an 

~::;~:!~~v::~t ~!: 
your villag e after a alrange 
dnoam and you find it deeerted 
aave for a humming bard, which 
ttopa hummin g long enoug h to 
tell you itaname ii Hwee-Taee, 
and that it haa been aent to help 
you . 

Af\.er the promise or'beauti· 
fully drawn 1eenea' it's di• I 
appointing to dillCl)ver they are 
mottly black squares in the 
u.me 1tyle u the fint crude 

:~ee:~pr!a~ber:o: 

f. =r!'!T!~ ~~:i:~ 
r~~::::~==-~b-
with the aam1lar and li m°:1-
t.aneou,.ly releued K i,w 

'Whi le you were in the fore11t, 
evi l condon attacked and took 
thevi llagenintolheeut, ' itte lls 
you. 

You alone eacaptd that but 
you mu.at hurry to help NVe 
your l'ellow vtllapn. Speed ia 

wit h theoccuionalcact.u1anda 
few walls blocking your view in 
certain directions . Your village 
LI a 10>< 10 gnd, and you're 
meant to map out IOr youneu 
what you find in each 11quare, 
where the wall, are, etc . AJ 
you're not told in wh ich equare 
you start out, it's difficult to 
begi n tnApping. You'll need 
e ight auch grida in all (they 
oouldhavebeeo rovidedut.he 

~- -- ----~ Arthur'•Qunt , ilnotort.hebeat. 
a equare until you land on it, 
and lheaeobject.a when they pop 
up are poorly done u block 
graphics ... .o ca lled becauae 
they block out what '• behind 
th em . Penpective 1.1 confusina: 
u you can always aee the 
equare you're actual ly on, '° 
what appears to be ellghtly 

It doeen\ live up to the blurb. 
which promiaes 'an m'l.agmative 

que,c · ='.;:-
MacGibbon 
01-3536482 



MAGIC ROUNDABOUT 
Games for micro, are borrow­
ing increa.singly from other 
form, or the media . The lat.estor 
t hc1e i1 CRL', TM Mcwic 
Rounda~t, in whic.h you con-

;:~~fo:!'a~·?~:::e 10:~~ a 
Dougal hu to keep up hi, 

strengt h. 10 u he ehovet sugar 
about he aleo hu toea t eome or 
the many white block.a IC8V 

:i!.~U:to~e t~~f~~ ~h~c~ 
will t.ran1port 12 lumpti rrom 
the platrorm to th e M11g1cToad­
atool. Huarda include mott or 
the other MR characte.ra -
Florence, Brian d al - who 

STAR EGGS 
A fam1har mixt ure of space 

i!:!~~thf.' ref ~:!0~ ~?i 
roreoft bringt nothi ng new to 
t.he garnet 1eene 

tee~. ~:nn~:.~;~ r ::: 

~!:ns ~=~ ~':1i:! er~ 
known 88 Guardian.s. Contro l-

~f1 !r:~ ~~gc~~rn~f.:. ~v: 
going nghtoffthetcreen. 

Once you've 11COred a direct 

AMSTRAD 
ASTRO ATTACK 

A,tro Attack combine. Bhoot­
em-u p with ma:r.e, but the mix 
doesn't make much of a game. 

The maze iaapreuy, tr a iehv 
rorward a ffair, dull grey walla. 
blockl a t the 1nte~1on 1 and 
the occuional pul88.t ing bar­
rier which shouldn 't be 
touched. 

Ahen t hipa appear m the 
maze, up to three at a lime on 
th e tint level. You clear the 
screen ol'na8l1t!tiand move onto 
greater thinp. 

~~~tt!t:t!~!~!tJ:Cr!a 

IB•h~h',t•lt!•J;ii:fl 
CATASTROPHES 

lt 'a temptine fa te to bring out a 

Cu~~·,:~~~ M?:ro'°!7'~: 
done . 

11\e aim of the game ii to erect 
a larger hotel than your oppo­
nent. the computer, or another 
player . You each control your 
own helicopter with which you 
tra naport brick.s from a barge to 
your island building . Ptt-Ming 
the fire button on you.r joystick 
pick.I up or releues a brick. 

Your barg e chup baek and 

[t!'. ~h~:i;~~~~ :,1 t! 
PCN NOVEMBER2 4 J984 

float round the forest. but who 
can be deterred with a quick 
bark. Contact. with them dam· 
aget Dougal'adelicate ROM and 
in the pl'OC'e88 you IOR one or 
your three live& 

0o1::;.r.ap
1
':!c,C:.,~re~a~al:~~ 

yellow characte r. made uphom 
aix or eight UDGt. The anima· 

Pc:t·~:i;~~~~~:~~~~ 
down the ecreen. The act.ion 

~~/
1
~tedn wTthb::n~!i 

U"eff, which acrolls je rkily a.a 
Dougalapproachesthe llmitaor 
the cu.rT'flntacreen. 

'Mlere are a rew attribute 
problema,1uc h u when Douga.I 
pa.ue. behind or in front ol'the 
Lrec8. but overall it ii good 

.... 
lift . On the plat forma are large 
white eggs. The action st.art.s 
with a 1pace1hip deace.nding lO 
t.he bottom of the hatchery . 

th emJM!lve&. Youj uatlatc h onto 
one ata time, follow it round t he 
ma.z.eandblaatitfrombehind­
unsporting but effective. 

The alier\8 e.ren't complete ly 
dozy, however , and the re ia 
80me s trategy beMnd how th ey 
move,andyou mu1t tak eca reto 
avoid any would-be Kamikaze 
pilota.. I managed to gain an 
entry in the high &c0re table 
e.fter just a rew att.emj)ta and l 
really don't Uunk the game 
wouJd pose much of a challenge 

'°Jfa~~}e ad::ff:~~~ !re! r 
curre nt 800re, the high 1rore 
and elapeed time (counting 
down from 1000) are shown at 
acreen right. Each alien ship 

posit ioned preci11ely O\'er t he 
~~ in order to pick up t.he 

Once it hu it, the helicopter 
i11 flown acrou to the island 
where it mu.sl be manoeuvred 
into po11itio n before dropping 
the brick. Inaccurate poeition· 
mg hu the brick falling. 

'm~°f! .
1
~~~a~~di:n~: :;~:/:~,a~fio~n~f~o,~ 

vaguely fam,ha, •: · but I :FE.~f ;:.;.:~;;;;; 
• more for the younger use r. But 

the game'• not as easy aa it 
10und.s. It can be tricky piling 

d~n~ ~~~t~J:~n:ndtht~ 
pals, rushi ng to make the 
train, keeping an eye on the 

couldn'tquiteworkoutwhat. A augar bag and hoping Zebedee 
twC>-tone gon when Dougal', won'tappe ar w1thh1sfa vourite 
immediately next to a sugar phra.ae. tfJ•SkiaNr 
lump , indicat inghecanea t itor 'lJ 
~·!t;~~rr::ti.tandy. but the 

There are a few good touches, = r~i 
aucha.atheway t hesugarbagat ~ CRLOl· 
bottom right waxe. and wanee 533 2918 

Preuing the fire bu tton haa the hatchery, fi rea a few mil­
you r spaceman popping out sileaand then ex1ta via an open 
ready for work. Thi a prelimin · window.Onceyou'v edealtwith 

f.YJ!ti~re m;:s:it~~r::i: ~:i e:=t a:;,•si~:::; To::~: 
every game. ahene . 

The idea ia to mo\'e your The game lack• originality 
spacemantoanegg,giveitarew andtuufewaa.vinggracea-the 
ta.pa (by preaaing the fire but - graphics &re fair ly simple . the 
ton) to atop it hatching, and 10und average , and Lhe exci£e.. 
then move on to the next egg. ment non-existent . Not bad but 
The egp don't immediately there havebeenbette. r gamea 

~.rffis!!~l:: ~ ~;c._.. 
into a manta. ray-like a lien ,_...., Mirror ­
which doea a qu ick twirl round...c..=_.;.;:::...._ '°_fl __ o_1._822-'3800=---l 
nobbled notc.het you ten point.a riers and th e rotating mother 
towarda at.ardom and aa you ,hip are handled under inter · 
progreyLhenaatieut.art firing rupt, giving a neat effect, and 

.. 
-

,. 

beck, j uat to get even for the 
finitacree n. Control 1a joyatick 
or keyboard. but you can't 
redefine key1 to your own 
preference . 

There a re to me neat gra phics 
touches- th eahimme ringbar· 

To enliven thing• thel'tl a re a 
varie ty of catastrop hes that can 
OttW' . 

A low-ny1ng plane can result 
in a colliaion with the IOMof one 
of your five he licopters; eart h· 
quake. may bring 80me of your 
buildine tumbli ng down, aa 
will electrical at.ormt. 

Hurricanet make it difficult 
to po4ition your 'copte:r which 
geta blown about in the t«l th of 
thegale -yo ur buildingaufl'era 
from th e battering of the storm, .... 

The game haa at tractive 
graphica - t.he &cene ahowt not 
only the t wo i.sland hote l. but a 
light house , cliff'&. sea and sky . 
The eun move, acroes the 

movement ii very emooth. 
What a pity then that the 

c~~n;:~~a~oc:k~ph~ 
for the ahipe and the maze. 

What a pity too tha t a htt le 
more applied imagination 
wouldn' t have gone amiN . 
Compared to many a Spectrum 
game, th i1juat isn't good value 
at£8.95. s. .. ~ 

~ tig 
..... ...._ Am.,ol\. 
0277-230222 

heavem denoting the pauage 
or ti me. 

The he licopten retpond well 
to joystick movement and a.re 
pleaai ngly an imated. Sound, 
too, 18 U8ed effective ly, though 
the t heme tune geta wearing 
aft.era time, 

co!~t ~:! ' :i~~ le ~d f:~ 
variety of chal lenge . lt.'a fun to 
play at firat, but I doubt you11 
find it addictive. More,wted to 
youngc r playera, I'd sa.y. ... _ 

- 6110 
...... £6.96 
,....._. Mirror­
eoft 01-822 3800 .. 
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Joftlife 
NUMERIC KEYPAD 

for the 

BBC MICRO 
Any BBC user will be aware that entering numeric data on the BBC keyboard, whether for 
business, educational or scientific purposes, is a slow and ineHlcient process. 
The Softlife Numeric Keypad changes all that. Speedy entry of numeric data is now possible-as 
on many more expensive computers. 

Features * N-Key rollover * Only connection to user port * High quality keys * Hand held, or free standing * Software provided on emprom * Simple selection command * Standard mode uses no user RAM - optional fully programmable mode also available * Maximum software compatibility 
Also available 
Softl1fe's much acclaimed EPROM PROGRAMMER rrd buy one· - Acorn User) with software on Eprom and 
documentalion-£66 + £1 p&p + VAT. 2764Eprom(250ns)-£6.50 + 50p + VAT. 27128Eprom (250ns)- £17 .25 
+ 50p + VAT. UVEpromeraser-£19.95+ £1 + VAt. Userportextension-£9+ 75p + VAT. l MHzBusextension­
£11 + 75p + VAT. 

All products and data available from: 
SOFTLIFE LTD 

7 Rose Crescent, Cambridr CB2 3LL 
Tel: (0223) 6211 
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II-DAY 
When we hit the beachel: we 
knew it waa juat the ltaJ"l of a 
long hard alog. Peering through 
the1loomlcouldmakeouthuy 
ahapea - but what were they ? 

:e,r:: .er :; !\ tob~!r;~ :: 
to uae the colour tell y .. . 

D·Da:, Crom Gamet Work· 
ahop bill , it.aelf as 'theonl y true 
tact ical wargame for the -48K 
Spectrum .' Aaa computergame 

~~~·.:::r;:: 
rat.her than the arcade, and 

;~~t':f!p ·!'d d:::: 
claim, there ' • no queation that 
it'• a aeriowi attempt to aimu· 
late WW2 combat. 

Juat loadinc the beaat W a 
yomp. Pin:t load a bit of it. atop 
the tape , pttt11 a key for the 
~nano you want to play (a 
choice of the landing, breakout, 
punu it to Arnhem , a nd 
Arnhem itaelO, load deploy­
ment data, atop tape, deploy, 
load lut bit.. 

Fortunate ly, there are clea r 
on-ecreen inttnactio na., IO it' • 
relatively eaay to eort out.. The 

NB·lfii~l·JH·Jili&N 
5"Cf: AC( 2101 

Hot on the heel, of Elite and 
Bug.B)U'aSprattTraducomet 
ano ther ,pace strategy game 

~~~n~r:; o~ th~Mh~~:~ 
Galaxy, and find your&elf a nice 
little earner or two. 

There are four planeta in the 

:::~ p~:!~, . ·be~~:~ t!: 
uteroid belt 'in the lonely 
deptha of ,pace' . The galu:y i• 
threaten ed by hoetile, alien 
beinp and your aim it to clock 
up the credit. . 

There are three main 
Krftnl, pll.ll othera contai ning 
information that you acceu at 
variou.e atage,1. You beJin by 
choo.in a dill"iculty level on 

NB·itii~t·III·l;ii¥N 
MMIJIM 

If you go down into the jung le 
today I'm afraid you won't find 
any teddy bean: ln,tead, you'll 
find our intre pid explorer J ava 

t~:~.~f~:t.:~ t ~n~e~~ 
J ava Jim waaout ucavating 

in th e juna le when a horrid old 
harp y new him to the ucred 
volcano of Hogbam ofu to face 
the magma god Oneah. ln order 
to return to the oute r world J im 
hutofi nd a numbe r of icon1 for 
One.h. He will then be given 
part.I of a veeeel which will 
allowhim to eecape . 
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1ereen display i11plit into lhrft 
.ectiona, the main one being a 
window on the comput.er'a 

'p~t~ .1:=- · detail1 of Lhe 
terra in, which consiata of 
beach, rough ground , road , 
wooda, towne ett , and tc rolla 
over a full map63unit.aquare . 

To the left:ofthi a iaa window 

="t'Jo~ tl!:.: :;: }:; 
detai t.. olthe unit the cuno r i.a 

over . I'd aayth ia waa a miata ke, 
aathere '1nouaefulinf orma tlon 
in it moat oft.he ti me, and the 
main window rea lly ia a bit 
cramped . 

The run map or the landin g 
toenario give, a reaaonab le 
impreaeion of the country1 ide 
around Caen , and you hav e two 

::. ~r.r:~·:: . y~!· fo~~~ 
two playentotake tUl'llldiat ri ­
butin, tbe ir forcea, Allieaat the 

~:! ~,a~d:~~~~u;~ 
orbit of the planet Mhiyken . Aa 
you've preciou. litt le fuel , land· 
ing eeema a rood idea . Thia 
Kreen ia vaguely lh(t.ndu -. 

~kz~;:::!~r::~~:~r~= 
overt.heaurlaceu ntil you find a 

::~ h·~~~~i2oooc=r::,; 
fuel uni ta, then takeofTagai n in 
aearch of a 1hop or a port. Shope 
eell a variety of weapon1 and 
defence 1y1teme, food, fuel (pri· 
cier here), while i.n port, you 
ca n find puaengers look in, for 
a on&,wa,y ticket to another 
planet. Youcantakeonlyonea t 
a t.ime, and they aen1ibly ln1i.tt. 
on cHh on aafedelivery . 

The planet 1urf'aoea are pat,. 
rolled by holtil e craft. and you 
can collect bounty from shoot,. 
ing theee down, althoug h it'a 

You control a robot tha t hu 
been given to J im t.o do the 
actua l tearching for the icona. 
Mc»t oft.he action for th e game 
takea place on a rectangula r 

• ialand with a volcano in the 
centre . Each robot hu a num­
ber ol 'dip' and the numbe r 
remaining ia indica ted at the 
lo p of the ICn!lfln. Aa you move 

iopofthe map, German, a t the 
bot.tom, while the fut way eeta 
the compute r to do it for you. 

Thi• latter ean mak e for 
.ome weird reeult.1. but con1id· 
ering the hi.toric:al precedent.a 
there '1acertai n amountonogic 
in ha vin1 the oppoeing forcet 
throw n into combat any old 
how. 'n.ey con1i1t of infantry , 
tanb and armoured can with 
the odd extra thrown in,a ndthe 
objective for both 1idn ia &.o 
knock ofT two third. of the 
oppo1ition. 

Aa a victory condition thi s 
1trikea me u unsubt le - after 

:!~b1fJ~~ °C:!~;e~boi! 
the abort term , and liberating 

;.~l~~~~:fo~;~r,~ 
:~:be~~~~ i':1°.~' l°f!1~ 
a llowed to uae cunn ing to tak e 
towna an d roadjunct.iora. 

th~·~:~80 ::='~~~ 
The procedure ia aa follows -

~':trtn.;!:ocrt .~~:r
0

:.: 

~et ,and allbelngw ell a liu.le 

!ee~~~~:.Tht~~ 
cularly 11icli:, and quite of\en 
the program decidea that th inp 
t.ricky t.o do IO becauee you can 
gain hei1 ht only when moving 
fut. To tum round you must 
alow down before being allowed 
t.o change d irection . Bel& to 
head for the bea. vena. 

Once on your way out of the 
orbi& you can pra, M for a map - . .. 
~ 

of the eolar system , allowing 
you to eatimate the be.arin., you 
need, while S will give you a 
atatue report any time . Head· 
ing ror the nest planet ten.di 
you into a typical 30 arcade 
game, with meteros and 1hip1 

arou nd th e tcreen • neat hole 
will be dug revea lin, any ico°' 
buried there . You mua then 
pe.u back over the item and 
prees the fire butt.on in order to 
collect it. 

Of coune , it im "t made euy 
for Jim u the volcano i1 con· 
1tantly 1pitt ing lava which 
heads straig ht for t he robot; 
there 's alao a apider which 
chuel you around the grid . 

Onceyo ur robothaa nin outoC 
dip it ia Jiven the cha.nee of 
gainingaomemoreandi.ttran,.­
ported to another room with a 
floor of equaret that fluh. 
Steppi n1 on a fluhing 1quare 
will Jive your man anothe r dig . 
Oh, and ol cou.rw, wrigglin1 

that seem to be in clear 1igbl 
attn 'L 

M an experiment I tried 
wing a tank to fire on infantry , 
and t.o my aurpri ae it appeared 
to kill off th e lot. Now Gamts 
Work.a.hop, wit.h 'a decade of 
wa rga ming experie nce' beh ind 
it , thould know tha t tank lh eJ11 
a re relati vely ine ffective 
agai ns t infantry . Simulati on 
1eh1mulation. 

I'm alAO not too ha ppy a bout 

~~i~e!.;1;:.c:~~t:~ 
~a:~~g a"':~~ft.h

1
i~ 

IOrt don'& rea lly need the •Pffd 
of machine code, but a littl e 
compreuion might have 
allowed space for the computer 
to play one 1ide, and th ia would 
have broad e ned th e game '1 

·~~ taid, it'• not a bad try , 
and if you and a frie nd enjoy 
board 1a mea a nd fancy try ing 

rt~~~ft1
!~11lit;1~~mpu~r --

[71 E"!J!.~ ~ 01-9653713 

coming out of the ICN!en at you, 
and you firing away throug h 
your crou-ha ir 1ighta. 

Suoceaelul tradiiJ. and bril-

~t i:1'i!~'l ~ ma~t/!:! 
day you'll be able to afford the 
$50,000 Zadron Bomb ao temp­
ting ly d11played in t heahop . 

While the game', abeorbing, 
the i"8Phic:a could have been 

=~~ P~:e~ l~:!!i•P::::~ 
hollile crttft. lack detail. 
They've cert.a.inly crammed a 

!:,tu~f'!~n:~:r~c· s:: 
reatu re that', incorporated . --

- 7n0 
...... £7 .~ 
,- o.;-Sol\ 
(07356-71163) 

1nake1 are moving from side to 
aide on the acreen a little too 
rulWtically for comfort. 

Once you have collected 

::i~t.h:nawr: 0n:.i~ Th! 
price Oneah givea you for the 
icona aeema to depend on how 
many of each type of icon you 
have. Once you have your 

~~e:=trr:!~b~or 
Euy to learn, fu.n to play but 

difficul t t.o muter . S.- C.. 

._ 1, 10 

...... £6.95-
Cttatave-SparkJ 
0252-543333 
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An Epso n in Commodore clothing 

-------...----·--...... ·--....... -....... s:=-"""' ··--·------ :::=..-=..·..::::...-=.·--~---------_ ... __ _ 
-===--'=-===:!"'..::.-:= "° ___ ci.o..- ___ ,__0-.-

------·· .... -·-_,,. ____ ---·----··---.=..-::.~-:.=-.=:::::.-=-.-:--=-a~~~~.:.', ..... ___ .,._ .. _ ... -
=----- ·-'--·~Ill ---- .. 41MICTDIIIOM _ .. 

UNIOOlll ttlNI 
1'll1oMMa 

Price 
£61·99 
Inc VAT 

- ... C,P&P 

... 
m 

.. -· 

Mill Hill 
Computer Centre 

SPECIAL OFFER 
:.=!r~a~a~bk=c-. ~npknh, pmatc=n.dd,c 

M~ ....... VAT 

Aw .. --rf!{..,____-Jtw,,nNtl.-,""""1M...t 

BBC B +f1veso r1warc. ... . ... ................ .. USS 
BBC DFS+five50ftV!iarc ......................... £460 
E~ron + fh·c1<>ft•urc ... tl,O 
Com61 USS 
ComSX61 .. ............. t7SS 
Amstrad .•. ........... •.••.•..•.• M.t:235 
............................................................ "" .. c. !345 

ZXSpcctrum48K + fi\'csof1 .............................. .£126 
Epson RX80Flf ....... .. ...... ... t:!95 
Epson RXSO .. £240 
EpsonFXIIO.. .. 095 
S<okoshaGPIOO ..... (I~ 

Shinn CPS>................. £:?05 
AmstradPr1nt cr .............. ... ............. . ....... . .£195 
Commodore MPS801 ..... ..... .. ..... .... .. . .. .... .... ! 195 
Microv itccr..-lomtor ..... . ...................... ..... U05 
Cuma.nalOOKD 1scDm·c .... £165 
Commodore IS41 D1scDm ·c 1190 
Casseuc Recorder ... . . . .. m 
Qu.ckshol II ..... ............. .... .••..•. u .so 
Flol'l'l'd,sa40T (IO) ..... . . . . ............ . .... t lS 
CompulcrTabk:onv.hccls& mastcrpl ug ................... £55 

"""'...,. .......... ., ..... _~ ..... 
,.. .......................... ... 

"'""°*;~~;t:.:!:~, ~:.:J:::.'i#d7fllfltw . 
Go,~d UWM"4JIIII IMKOfUU.ruv" 

(§) ,un. ....... ,. 
Mllll il, L.wdNl"o"\17 JTG , 

11·-JJtJ 
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'l'ICIINICAL 8PEC IFICA110NS -a(-... 85 
'rw. .!ID" 1,1·( 3,tnn .. Villl'tf · 

ton\'ffPII t'lllku' tubf. 
12MHz 

.0.63 nun 
.5 ,,lb. pp mto800 ohma1 
.:r, 5 mm •11it-,. m mm hitch 
,c:\91tmm(fffl w.....,.. . .. 121<jtc:,;n,. , 

<""""> "'""""' l 'K 

Priom Mitroprodu("l s l.imited 
Priiun Hou:,,ti, lh ~ J )1ora Stl'(-'t'l 
Cit~· ll••ul. 1.mwlon E("I ~BT 
Tek-1K\ont.•: Ot-2.-:.=; :?277 
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RETURN FROM PARIS TflEAS UIU. HUNT TANK TRACK S 

Fly. dnw Of Mch - cen 003 5 gel the 
MCJets home 1 UM vou, PJtlt '° 
chooN 1pp-op, .. 1e 1,anspon on each 

~':r' o:'&i!~t"n.9s 

Wo,\ 'to,,M w• y ,round chi map and 
find lhe fWO keys ,o .... llff9.Uf9 
8ew1te ~~ ,c»c!s .,. CNngetOUt. 
b c!Mlent use of Modi 7 gr,ptwa 
btinvt m-c, reading alvlla aliYe - 2 
p,og,ams ~ UMt reltrences , one 
COffll)aHd1t Kt'°"S. 

Prog,-,n a cenk to re.eh iu beN 
&.w are of n'lilllil and the "Edge of the 
W ortd' Ideal n jW\ inuoduci.on to 
o,ob'effl toMng "°Grams COftlolte of 
thrff tommM!dt - F - forward . L • 
luff\ leh and R • turn nght . 
88C £9 .9S Disk t:1 1 .9 1 

88C ( 12 .00 Diak t14.00 

* All THREE ON OISK <21 .00 * 
EQUATIONS O F UN ll : Demonsu atu the g,Jpht produced by eouahons-1 ype In VOUI own .cauation and Me 1he 9taph appea r. 

ED 1 - includes. Thmk of • W Ofd, Coun ting On. P-;-e Charis . S1mp!1 OM..on Each Cl ,9 1 Ditti. n .oo 
Ali theH P,OOram• ar• uMd in Cklr tchOot - All w.re wnnen with the Eowcauonel uH, In mind . 

AVAILABLE IOW FOR THE SIIICUIR QI. 

FILE _ DRIVER 

FILE _ DRIVER 
This full screen mlcrodrive based system offers: 
• TM ca,p.blNy of hMdllng up to I mlcroctrivN 
• ~ofup l0 100 fMNpwurtrldp 
• &lilnlMd"" COfnlNndl ... ~ 

* SlmpUf'-d k.., entry wtttt CHMCtMn prompt, 
• Automat ic beckup and formllt of cartrldget 

• lnt .. ~ detauH flit ritun.e uncMr uMf"• control 

FILE _ DRIVER 
OL owners have to manage files. FILE _ DRIVER 

makes ft easy. 
FILE - DRIVER Is SUf>Plled on a mlcrodrive 
cartridge with a clearly wntten guide for C17.50 inc 

p&p. Send cheque 0< P.O. to 

1 VICTORIA AVUUE, VICTORIA PW , 
CARDIFF CFS 1 ET 

REGAL DATA SUPPLIES 
The Computer accessories 
specl1llsts-tor all your 
computer supplies 
Phone or send tor tree 48 
page colour catalogue 

Diskettes ex stock. Full range of Memorex , 
3M Dysan end Nashua . 

PRICES FROM £1 .50 each 

Also discounted prices on screen filters, 
continuou s labels, print put binders and 

cassette ribbons. 

Don't ring round - ring Regel 

Buxton Scot11nd 
(0298)- 70315 041-33211« 
Regal House Reg1I House 
Hardwick Mount Park Gardens 
Buxton Gl11gow 
Derbyshire SK17 6PO 63 7YQ 
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STEP UP YOUR 

BASIC 
Klfln Gom,ch plop In the llnlc Extensions 

ROM llld adcll more power to his BBC. 

Hailed as eomething of an advance 
when it wu first lau nched BBC 
Ba.sic has since fallen a littl e 

behind. There are now a few B.1u1ie11 that 
provide to me of the facilitiet available 
on the BBC and some with even more, 
such asQ LSuperBuic. 

The Basic Extensions ROM from 
Micro Power upgrades the BBC Basic to 
provide more power and make it a great 
deal more structured. 

Features 
The commandll break down into a te riea 
of' funct ional if'OUps. The filing ,et -
MBkGE , JOIN, and VlltRU"Y- are all used 
to acceu the files on the current filing 
system. In general, these are a ll meant 
to be used with Basic programa , 
altho ugh VERl .rv can be used to compare 
sect.iona of memory with any file . 

The editing set- C HANOt:, COMPACT, 

t'lNO, llt::PLACE, SIIIPI' and WIUX:AKD -
are all Wied oa aids to program writi ng. 
The COMPACT command can confuse the 
Beeb', interpret.e r because it removes 
spu rious apacet1. A line such a, •i.oA o 

TEST 1900 compact.a to LOAOTKS'T1wo 

which the filing system can no longer 
,wallow. 

The ,.,No, Rt:rt.A CE, and CIIANGE oom­
mand.s are all very similar but with 
optio ns to locate a string, replace the 
etring with aome other 1tring and ulc: 
before changing it. There is a wildcard , 
normally"?' , but it can be changed to any 
other character via the wtLDCARD com­
mand. SH IPr a llows you to copy section• 
of your program to othe r line numben . 

The f'Clt of the direct commands are 
generally status and contro l command • 
and include HT0D, IJT08,8TAT\18tSEC UR£, 
ouMP,a nd coNT. The m08t inte re&tingof 
theee is SECURE which, when entered, 
asks you for a password . The computer 
will then wait until you retype thi s 
pauword before resuming operati on. 
The command locks up the compute r, 
not even CTRL break will allow you in 
unleayou knowthepaaeword . Unfortu · 
nately, thiuom mand can be used only in 
immediate (direct ) mode ao you cannot 
lock progra.ma in whi le they a..re run · 
ning. Thi• is a disadvantage found al.a 
in the decimal binary convenio ns, 11T08, 
and 81'00 

Ae well u th e direct oommand11 the 
pa ckage include s a number of new 
progra m stateme nt.a and s tructur es . 
Theae are the WHILE ENDWIIIU: , CA.SE 
ENDCASlt , I..OOP ENOl.OOP , and a multiple 
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line version ofr, known asru·. The first 
two oftheee rectify their omiuion from 
BBC Ba.sic'• .specificatio n, and make it 
much more like Pasca l and Algol. The 
wmu structure i1 prett y etraightfo r­
ward and isa loop4f.ructure that does ita 
exit test before execu t ing the loop. This 
UltheoppotiteofKEPEATand roR, bot.hof 
which do their t.e&t.8 at the end of the loop 
and hence always do it at least once . 

The other major structure is CASE, and 
alt hough thi1 did have a few bugs in iton 
the review version, it ie a very w1e.ful 
programming tool. 

The besic layout of the CAS1t 11tructure 
i11ufollow 1: 

WttD/1 
OOrTONCE 
WIIEN2 

DOITl'WJCE 

ENDCASF. 

.,.. ....... 8-c ht........:. pod-,. 
Note that the Basic exten1io n allow, 

procedurea PROCOOITONCE and PROC • 

oornw1cEtobecalledwithoutincluding 
the PROC preflX. 

The CAS E structure a lAO impli et the 
variable to be tested, the equal s, and any 
of the Basic inequalit ies can be used. 

Two othe r very useful commands are 
PPOPand CPOP. These allow BBC BHicto 
run roa NEXT loops and subrouti nes effi. 
ciently but, at th e expense of bed 
programming techniqu es. The FPOPcom· 
mand allows t he l"OR loop to be escaped 
witho ut upaett ing the BBC and the Cl"()P 
doe, th e same thin g for 1ubro utine s. 

The LOOP structure deserves 80me 
menti on a t this point eince it seems to be 
a little redundant. It appears to be a 
structure that is similar to th e oo loop 
round in .ome other, larger , language,. 
Unfortunatel y, ita layout is cumber· 
90me. For instance: 
LOOP 

eome line s of program to be repeated 
Exm, 90me condjt1on TttEN do some­
thi ng if thi s is the exit part followed by 
t:NDEXIT 

some line of program to be repeated 
along with the section after LOOP but not 
aft.er the exit conditio n i1 met. 
ENOLOOP 

This is a curiou s layo ut and need be 
used only if you want a loop you can jump 
out or. Bad practi ce. 

In use 
The ROM normally boot.a up on its own 
with the Basic Extensions comm g up 
below BBC Ba.sic 32K and above Acorn 
OFS. Typing •1tt:LP EXTENSION S gives 
fairly detailed informatio n on the new 
commands available. If, from Basic,you 
want to tum off the extension s, you 

aii~!uu:ereK;~.!'rtT~df~:r:na:d s~~ 
cu. instead of C HAIN you'll have to be 
caref ul because 90me of the short.hand 
commands now mean something difTe. 
rent.CH becometCHA.~(a: but Ru. becomes 
R. A uaerul command that crops up i1 
l.PRl!ff which ha1 the same meaning m 
Microsoft Basic . 

Micro Power ia considering a number 
of ways to distribute this son ware. The 
first and mo6tobvioua ison ROM with a 
run time modul e on cassette, to allow 
programs written in this ext.ended Basic 
to run on machines witho ut the ROM.. 

The other way to get the extensions is 
ondi 1k. The to ftware iethen loaded into 
a sideways RAM such as the Solidisk. 
M.icro Power think, thie is quite a neat 
idea aince it8hould di8COurage pirating . 

Verdict 
Overall , the Buie Extensions ROM 
from Micro Power it well worth the 
money . It& extra commands are useful 
and the structures should enable peopl e 
to move from BBC Bas ic to another 
language such as Algol 68 or 1-~orth. 

The present bugs should be flXed by 
the time the product hit.a the street.a 
leavingastheonlydrawbacketh e lackof 
a few extras - LUST, oroo etc-inside 
programs , but apart from these it' • a 
good k;t. "1 

.. 



RUNAWAY 
KAY 
n QL'1 Supe.rBuic ii a powerful 

n1on of the languqe but 1l i1 not 
ut and it canno t exploit one or the 

Sinclai rQL '1moel1ttractivefeatures­
mult1·t.aak1ng. But neither of t.hete 
...ininta really apply to program, 
written 1n machine code whtch are 
compact, fut and nm concurrently with 
other pl'Oefflee . QL Monitor by KA T 
Soft.ware ie Intended to help 10ftware 
producers and othen keen to get1tuck in 
to develop 1nd debug .1uch machine code 
prograffl'-

Features 
QL Morutor it loaded into RAM at 
S2.FOOO hex (1925 12 decimal ), and 
occupies 6 6K - KA T IUUHUI that the 
u1'Nt.pl.ce to load your own programs is 
above thi a. an Lhe ranee $31000 to 
S3FOOO ic 56K. Thill ahould avoid such 
problerm u M1crodrive buffers and 
atacQ corrupting your code. 

The monitor offen option, to displ ay 
any area of memory, to change any 
iocation an RAM-inc lud in1 the ability 
to 6U aspectfied range with a given byte, 
and to copy and compare areu of 
memory. You can aboaave 1ny area of 
memory to Microdrive, load from 
Microdriv e into RAM, litt directories 
and delete filee from Microdrivet. You 
may uecute machine code from within 
themonitorwithorwithouttnceand.oT 

Table ........ ~ 
ip- .... - · .. ...,_.u ... - -- d ..... ,__,, ...... 
Ml1.encl dilpla, memory ia A9CD 
IILArt;Nd di.-,a., m.mory in hits and ASCD 

lta.n.: :wonl chan,e worda (• t.art mu,t be evu ) 
IR&l'l"aitri~ •nl« A.Sell ttrin, 
SSR.-wonl • ut.w reciMr 
ON tc:ho all ou tpUI io pnnlff 
X cluiplay .. 1 .. ot NJCi,cAn 
RZ NNt Np81.er'1 to ..ro 
DRd d1redoryoldriv.d .. 

breakpoints. There it aJ90 a 11mple 
e&lculat.or built in - •wkin,g only in 
huadecifflJII. 

Unfortunately there t. no diaauemb­
ler 1upplied with th e monitor IO thOle 
brave 10ula who hand-uaemble code 
have no eQy confirmation that they 
have formed their ln•truct.10M cor· 
redly . 

The KAT QL Monito r comet on a 
Microdrive cartridge with a 11im A5 
manual, which canies dire warnings 
about mitute o( M1crodrive eartridgee 
and tell, you to make an 1mmed1ate Nek 
upolt.he program u your work.mg copy. 
lt would hav e bee n hel pfu l if the text 
could have 1hown a workedexamp leof a 
11mple machine code program , 1nclud­
in, entry , debugging and final au~ 
ful e:tecution. 

Whe.n the monito r 11 loaded the 
d11play (on a dome1tic TV aet) is rather 
crude uaing white characters on a black 
beckground and 11 alto updated fairly 
a.lowly. Alt.hough a monitor i• merely a 
meanatoanend, a little moree.ffon. here 
could 1Urely hav e improved the pre-
1ent.tt00 . 

In use 
I tired rap idlyofthedefaultdisplay and 
UMd a Abort loader program, eh.angina 
paper, ink and character 1ize. 

Command, are 11mple and euily 
memorised (even if I could not get them 
all to work). Program e.ntry or memory 
modification can be carried out u1ing 
ASCII atrinp or ilri np ofb yte1, word, 
or Ion,: worda. Ala word it two byta and 
• Iona word four , I found these lut two 
larrely redundant. preferring to enter 
bytea,eparatedbyopaCNwiththeadded 
adva ntage that 1 did not have to worry 
about ,ta rting 1t even addteNel. I 
rruspunched an o for a zero while 
entering a hex word ; th11 froi.e the QL 
and the only way out wu retef. . The 
monitor is quick to load and it.a file 
handling is euy to UH, eo thi1 wu not 
too great a miahap but terved to remand 
me that J wu not protected by QOOS. 
Given a machine code tou.rce in hex, 
procra.m entry it 1imple . 

It 11 most excumg for budding mach­
ine code programmers to 11ee their own 
program working and the regi1t er1 
actually hold ing thei r expected valuea . 
Unfortunately, you cannot ineert or 
delete bytes automatically but block., o( 
memory can be copied, verified a.nd fllled 
ineta.ntly. Any uu of memory can be 
Nlll'ched for ASCH 1trings OT heu · 
decimal pattem1 . Jfthi1 a.rea includes a 

keyboard buffer , you will find at leut 
one match. 

Memory can be dllplayed in hex , 1n 
ASCIJ or both combmed . Output littin, 
to the IO'ee.n can be pauted by pttUing 
virtually any 1ing)e key- pret.1 again to 
continue . Pre u ing Cl'RL-A or Ent.er · 
aba.ndont the liatina a.nd returns to the 
prompt.. The monit:oT aleo di.play, th e 
valunoftheprogramcounter, theatack 
point.ertandt.hereguten. Youma.yalto 
euily 1et or clear registers . 

Code can be executed with or without 
automatic return to the monitor. Up to 
eight 't.ra.Mparent' breakpointt can be 
tet and Ji1ted - when you.r program 
meet.I a breakpoint, control I, transfer· 
red beck to the monitor which display• 
the regi1ten and the 1ddreet at which 
execution halted . To canyon from here, 
you mu,t remove the breakpoint and 
jump to lhll add.reN (not very UN:r 
friffldly . .). Program, can alto be 
traced, with regilterditplay aft.er every 
inltruction or only until control i.a 
pa.Med to 1 1ubrouline - the. tracet 
can operate over an optional range (but 
when I tried thit, it alway1 0-.gged the 
end addNN u erroneoua ). ' 

Quite often I found my1e.lfloadingthe 
monitor for no other reuon than to u,e 

ill Microd.nve directory li1ting which 
1how1 lhe length , in h,x N always, and 
the name of each file on the cartridge. 
Thit i, handy, but again I ,hould hav e 
liked e:rtra fadlitet auch N total byte1 
uted and rema1ninc. 

There are 1undry Olhe.r commanch ol 
varying utility - os echoes all out put 
to the print.er connected to 1erlal port l 
('"T'hi1 can be altered by ch ,nging the 
ASC U stri"- .. .'). Apa.rt from cha.ngina 
printer end-of-line characteriltie1 1uc­

ceufully, any other attempt I ma.de 
cruhecl the computer - more exa.mplet 
pleaae ,KAT. BR word1et1the1enal port 
baud rate - presumably word It in hex? I 
could not get thi.a to work, and 10mehow 
generated "'ADORl:88 ltlUIOR", to prefeT· 
red t.o UN the command Buie to twit.eh 
to QIX>S a.nd change the rate theTe. 

Verdict 
If I've been hard on thl 1 pack.age , it'• 
becau.ae I'm uted to t.heuce.llenceoft.he 
Hi.oft. ~l ·po,c and Pictul"Nque MonllOr 
padtajrff- both for the Spectzum. ~ 
KAT QL Monitor i.a undoubtedly I 

WJe(ul tool for the machine code prog­
rammer - especially In combi na tion 
with an auemb ler , and if it geta fully 
90rted OUL ,, 
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0 
Electronequip 

(Authorised BBC Micro Dealer , and Econet service centre) 

* CHRISTMAS SPECIAL OFFERS 

RX-SOFT £206.00 + VAT 

FX-80 £312.42 + VAT 

Etectronequlp Is an authorised Acorn service centre 
-- ----------------- ---l and has been an Acorn dealer since the intro duction 

TAXAN/KAGA * 
KP810 p ts P.O.A. • 

VOL TMACE JOYSTICKS * 10% off list prices 

of the Atom . Our demonstration racilltles include 20 
station Econet and Torchn et systems . &vu 1nt'IAT 

AN802 BBC MOOtl wiU'I Econet lnterlac. 389 14 446 00 
AN803 BBC Mocltl wi1h Disc lntertact 409 14 469 00 
ANB04 BBC Modet 8 With Disc & Ec:onet lntef1ace 450 01 516 00 
AHC01 6502 Second Processor 174 35 199 00 
AHC:04 180 Second P1'oces50t 343 26 399 00 
AC88UST Acom Bit Stik (ANF04) 327 39 376 SO 
AC8TELET Teielext Recerm (ANEOI) 195 65 22S OC>_ 

r,,:.1v~~tsc £89.00 ~ -- "' J 
Disc Interface & 
Driv e 
£181.30 (inc. VAT) . 

Micro Disc Dr ive for 
the BBC Mic ro 

~~~.~:.df~d~~.o:~::=::.°':.;,C::~e1co11:c:i!~1ac 
drive and offer, almilar IHturn to the laro« drtv. . 
The data la ltored on a :r diac. th la la .nc:to1.ct In a protecti ~ 
twird pfaatlc canetta Which lealurn a write protect swtteh. 
The micro dr ive ritqull'n tha standtird Acom disc lntart.ce, but a 
new d itc: 11'1nQ 1v1tem rom . Acofn DFS m.y be axc:hanged lo, the 

:::;:z=::;..;::c.. 1 =~~f,}f~ new mcrodi9cllllng 1ys1em can rNd and 

Otsco1.mled price Thua If a Sl Inch and a micro floppy w•• connected on the ume 
JSYOI.Tt4 Voltmace Delta 148Joystds i~ VAT 1346 ctble files could be transle<red between them . 
JSVOLTAO Voltmac:e 14&11 Adaptor Bok... . . ............ 13.36 CIIPKitJ : 90.64 K bytH Tranefer R ... : 125k bit/1. 

JSVOLT38 Vol1mace Oel~ 38 Twm Joysticks ·18·09 f--Al-l_o_ff-.,.-,u-bj-.oct- ,-o-a-va-ila-bi-.1-lty------- - -

SIDEWISE SI DEWISE FITTED Prices subject lo variation wnhou1 prio, nolificaUon 

~~Jio:~~~~r:d ... a~~;~~~~~ch Carnage 46p 1 
Prices tor monitors & printers include B8C cable 

£33 .44 + VAT - B RANCHES 

Ui·i;Ht'dMI.Pi 
14" TV/Moni to r a £173.04 + VAT 

!ll'ACORN :r•~: 

MAIL ORDER : 36-38 WEST STREET ra FAREHAM , HANT S. (0329) 230670 
SHOP/TEC HNICAL : 59 WEST STREET 
FAREHAM , HANTS . (0329) 230671 
KINGS LYNN : 17 TENNYSON AVE . (0553) 3782 

0 
Electronequip BBC OOlAPUTER ~!rt.~ 

36 -38 Wes l Slree l. Fareham. Hani s (03291 230670 



·~::::::~--­...., .. ,r ... 
... Vlc20' .. _., ........ _., _ .. 
tl7..2S 
, .......... 33 -· J( Commodore doffn·t kill off 

the Vic, the pr ice of th i• book 
might well do the trick . It:11 a 

Fi~ti l:!~==~~i:~c:xhi:~-=n~ 
:!:1f::1i~ ~~~lr~k~at •• 

It begirui ralher oddly, liating 
aource1 A gl06&8ry follows the 
preface , but then wegetdown to 
the mtly -gnlty or explammg 

~:}{ho';:wh~: J~~;;r~~ 
Memory Map (the name , in 
typical American fashion, 11 
copyr tght.ed ) mto tw o section&: 
beginnen need only read the 
word3 set in bold type. while 

.... 

more adva nced programm ers 
can read t he lot. 

The book de.1eenda into 1K>me 
childish tact ie1 wit h characten 
such as ProfeuorVon Chip an d 
hia robot Prototype, but 1t i1 
comprehen1ively wntten and 
clea rly laid out, with plenty of 
cartoonJ. 

Once you have mnatered the 
differen t location&. the book 

:~~I~~ l~:~t:~:~=~~ 
etTect.anr oolour graph1C1. For 
thOM: too lazy to type in the 
li.&ting1 ffiven in the book, Mr 
Sherer wall even send you a d1.Jlr: 
or tape of the programs - for • 
pnce . LT 

Somewhere, po88ibly on Lhe 
other aide or the loolung-glU1 

:r:r~!:'bi~"~!:t~~!~r~fit 
die American town, there 
mu.st be the idea l romput.er 
reta il outlet . All pcwuble sys­
t.em11 are &tocked. Software it 
readily availab le on hot and 
cold runn ing disk unit. . 

.... 
'""' l'fUCl U t6 10$0 

Sales uei.atanUI or perfect 
impart 1aht y remain diacreetly 
in the ba<:kground until they 
art needed , at-which lime they 
will 1t.ep forward a.nd answer 
quest1on1 with omnisci ent 
clarity. 

It '• about u hkely aJ a duff 
boule orHirondelle , you might 
wellMy ln1t.sabienc:eyouooukl 
immerse younw: lr in th 111 book. 
which di vidct nea.ily 1nt.o two 
halv e,. The !led.ion dea ling 
with bu.111\ffi oomput in(I: in 
gene ral can' t. decide whether 
it '• a dict ionary or term.a or a 
plam man 's guide. The e«o nd 
11eet ion namet nam e. - 1t 
conat 1tut.ee a guide to hard· 
ware, 90f\wa re, and publica· 
UOI\I. 

But machanew come and go, 
pr1t'eia and specifications 
change, re lat ion1h1p1alt.er . It'• 
a good try , and the publisher 
hu allO attem pted to tum 
aro und 1t.aongin al USonenta· 
lion for UK readers. But it ta n 
hardly beof lutmg value. DC 

'l~arMllwidl .......... .............. 
-.Mc ...... , 
pi1Wis1Md"" .............. 
.. CS.OS, ,_ .. 
p,11nl • 

The microaeemeto be, particu­
lar victim orLhe Puri tan work 
ethic . lt can'tbegood unl eu1t'1 
being uaefo l. Thi.a book indi ­
cates how non-e•pertpar ent.1or 
teachers can ent ure children 
ha ve eome ulterior purpo8e to 
theirgame.play ingbes idesjust 
having run . 

Three adventu res - TM 
Hobbit, Valhalla,a ndSn ou:ball 
- •re cove red before a chapte r 
on writing your own. A fifth 
chapterd ealewit h TM Quill. 

The author, an English 
teacher, firat used TM Hobbll 
w1lh aclasa orJow .abili ty third 
year pupils and dJBCOvered -
surprise , surprise - that th ey 
showed unusual 1mt 1at1V"e and 
enth usi'4ffl. ln ract. they even 
wanted to take the book home 
with them . <Unh eard of.) No 
advice is offered on &etting up 
et.c. but lhe author managed 

~~;!:.~1r;err;::1i~~n ,i;~:«t 
taki ng advice from your 'low 
ab1h ty' pupils who may know 
more about computers than 
you 

le~~g c!18,f1~r r:U:~ :~ 
developed, a1well a1howleam­
mg obJectweswo rk edo ut in the 
cla181'00m. A mce touch i, Lhe 
reproduct.ion of pup1!11' report8 
on t headvent.ures and 1nippcll 
of their wntte n work. KA 

S~llCIAL OP'l"Ult 5H l A\.0C I0 40t. ME$ 
M.0...0TON!WILF 
OU(5EJ(M,t.CH,N4 
UNOEAWOl'llot 

5ts '15 
1500 ,o" 
IM IM 
Its IM 

COMMOOOfll 94 
.... .. oc, 

KN IOH TLOA[ 
OotJIIKSTAA 
SAltlllWULf 
TM(GA(AT&f'4C(AACIE 
OAU 'l'THOM PSONOECATHLON 
MACHU.0 
WHITIELIGHTN,NG 
HOHit" 
MU0.$'1' 
L0flll)$0, Ml0N IGHT 

"""°" COOf.NAMl! M4T 
Jff$(1W ILL'I' 
l'JU.N KN ST 

f 
HUAG 
MOHTYMOLE 

(V(L 

FVll THAOrTLIE 
MA1CH P01Nt 
OANG [ AMOIJSE 
FOAEST A1~0S[N0 
lllEA 
AVALON 

"'"" ZENJI 
AIV[AAA.10 

'""""° HAMPS TEAD 

l'CH4LUNG[ 

'" 516 Its 116 
i.,s lOM 
190 51S 
796 '" UIS 10 !iO 

u~ •• 
1«, 5!i0 
Its 11111 ,z 518 
I IS • N 
5 IS '!iC 

5" • "° 
!oM ''° 
596 ''° 1M !oN 
Ito!> !>25 
IM !>N 

'" ''° ,,r., •• 
IH !125 ,,r.. •• 
IM !,,O 
I H !>~ ,.., ,. 
6H ,99 
BO ltt 
!,!!,() lt9 
7t!o BO 
'" !,!IQ 1t!o BO 
1ts S!IO 
116 S!IO 
t M 616 
1M S!iO 

'" '" Its 4 '9 
l !ots 1119 

'" ' " 79!', 5!i0 
1ts S!iO '" .,, 
tts '" 
tts '" '" ,.., 
Sts •!IO 

MOtP,i,()((flGUIOl TO THE UNtVtAS( 1 !iO s n 
Q».SIMOOOS~II 6 to • to 
STAll'll'OK(A 1 ts S 99 
SOLC. FUOMT t t6 1 )5 
f15 STAIK((AGU tts 7)5 .. 

QAM ( 
SUICID[ ot PM:SS 
GHOSTIUSTtR:S 
ACTIVISION 4LL01H[A TllL(S 
JETS(TW ILL'I' 
Z1M SALAl!M 
STAoPPOfl[A 
lLACl{H4V.'K 
PSVTIIION&I 
4STlC 
4 Nl(H 
MA II0801 
H0991 f '• 
TALUO, AAA91AN "'IGMTS 
OAL('I' 11-,()MPS()N Ol:CATHLON 
BE.ACHHU.0 
DECATHLO.,. 
PITFALL I 
MONTY~OU 
SOlOHIGHt 
TIU$H M ,t.N$,I 
VALHALLA 
O(AIH SIAR Nf[fllC(,TOfl 
PITfAllll 
PIIYERRAO 

"'"" 04LLAS QUf:Sl,0.SCO"L YI 
M.JCC,cr 
NA1000MM4NO(PI 
5"1tf1REAC I! 
II' IS STRIKE lA<liE 
[()Olf KJOOJUMP CHALLllNG[ 
COMB.AIUNX 
StLWTIU([ 
MTCP1[S$11 
8A1ll EF ORM•OW A'I' ··= A '- CIPITAl 
QUAS,.MQOOSR [ Y(~( 
TOAHAOOLOWL(V(L 
J0 '- '1' ANO TH( J•MP'l'S 
11.()11.0K(INIV.LF 
ZAllON 
8U #( M4X 
FORT APO(;AL TPS( 
$t:Nf1Nfl 
SUM M ERQA M ES 

ou• 
PIUl'Ul 
716 l!IO 
116 1!!0 
tts 1!,0 
190 ,,, 

ttS '" ttS 1n 
7tS S!oO 

'" !,!,O 
'" rn 19!i 1n 
'" 125 l'W. tt9 
100 !o!IO 
,w. 6!IO 
ttS 715 
•• 7tS 
•• 1!11) 
79!, 6 !,0 

UIS 1100 
TM 6 50 

uw. ,ott 
t l6 ,,.., 
t l6 7!!0 
t tS 7!11) 
t '6 7!,0 ,.,s 1100 

ft'j ' """ '"' ,n 
'"' ,w. ,,,s 1100 
7115 !,!,O 
,., rn 
690 ,. 
• .., 725 
t tS 7!,0 
l tS 79!i 
7!11) ,so 
1,0 sto 
7to sto 
•to s25 
Ito SM ,w. ,n 
'" ,25 , .., 725 
,.., 125 

uts 10!IO 

SPlCTROM ol&K 11' t5 
SOHW4A[ l'ACl(AGl W()IIIIIH SI DO 
K[Ml'STONTTl'tlNl[R,AC( 1, t5 
OOICllis.HOt ~ JO'l'STICK 1111!1 

T01ALYALUE 1111!, 
OUPI~ (l'!,00 

(Tti,a ofler 1a no t 1nclucled 1n U,e 
10•,. d,~ntto,o,defaove,C~ 

IICOAMl.9 _ __ _ .... 
Ot.OF A IHEATIM( 
CU'f'OE fEN CE 
MUS,C$Y H1H( SISt:A 
TVll•N 1(1,.GOOM '-ALLEV 
HUl < 

CASTU 
81.JSt(A 

ILICT"ON OAMH ..... 
OAMI 111111' !'NC I: 
MCAOOI..YMl'ICS ! ts • 7' 
lWINKINGOO M V4LLE'I' t !iO 1 !iO 
l"IUll( 1 ts 6 SO 
AU•~liSQn 9 20 1 SO 
CHUCIO( ( GO 1 90 I SO 
Bl.AGGEA 1 t!o I SO 

l
; ALL PRICES INCLUDE PIP . 

OUtCKSHOT II ONLY {899 
PLEASE NOTE IF YOUR OADEA 

EXCEEDS {~ YOU GET 
10' FURTHER DISCOUNT 
SE ND C H EOUESIP O TO 

G0008YTE 
4 LEA.THEA LANE, LONDON EC1 
PLEASE STATE WHICH M ICRO 
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IV4 Billboard 

-------------------Billboard Buy & Sell Form 
f'" tor..... - from now on you can advertise your 
second-hand equi pment and (almost) anythin g el&e you 
want forfreeinPCN . To place your 81llboardad .fill in th e 
form on the left with a maximu m of 24 words. Send the 

~~------!- - ----+----~- ~ completed form to: lliAoont , ,.,...,,..C-pot..--,62-.tS<l'Nl,l.oft'°"WlA 

~~- --- -- 1--------1---- - -- 2IIC. Notetha t wecanno t guaranteethatyou r ada ppeaninany 
J;~- --- -- 1--- - ----1------- specific iMue, and that we cannot accept ads from 

commercial organ 1sa t1onsofany sort. 

-~- -- --- 1------- -1------~ Vourn ame 
Addreu 

;;~·1~Ph~~~· ....................................................................... .. --------------------.. PCN NOVEMBER241984 



HERE'S WHAT YOU'VE 
SAID ..... 

"The standard of the programme is far, far better than 
we were expecting" ALAN DAIRE. 

"Eureka! is superb. It's marvellous to have computer 
software of such high standard from Ian Livingstone" 

CAROLl!: SKAIFE. 

"It's taken over my life - I only have three hours sleep a 
night. I hated adventure games before this but Eureka! 
is brilliant!" ANONYMOUS CALLER. 

"Congratulations on producing such an entertaining and 
stimulating package" J . GOODENOUGH. 

"I would like to thank all involved for making such an 
interesting game, especially the riddles" 

NORMAN SCOTTER. 

"Please, give me a clue to the £25,000" 
CHARLES COOPER. 

(Sorry, Charles) 

"I hate this game. I seem to be missing all my favourite 
TV shows" ADAM BOWLES. (Poor old Adam) 

TELL US WHAT YOU THINK. 



lbta : £12 pe r ii~glccol umn cm. Min imum size .k m. Series discount ava ilable. Also spot colo ur availa ble. Mec:Nftical o.te : 
Col umn width , I co lumn S7mm. 2 column l 18mm. 3 co lumn-s 179mm. C.,,-0... : 10 da ys prio r to p ubHca tion. 

c.tact : Andy Flin t o r Anit a Stokes. 

AMSTRAD CPC464 
MM«l.DIUCt:NOCIO-AIM.NTUMA~ 

TltE TRIAL Of ARNOLD BLACKWOOD 
A....,.-14•.\oif-..,._loOllw A"--·,.......,. 
Cl'C'6,IUSl!R On'IU 

.. 

ARNOLD GOES TO SOMEWIIERE ELSE! 
Al-lJV- .ftlw~ Pi-t,fl{fw, l'C!J .... 
hdl~CSW• "1fi11Ma,_ CO..?Ot• 

NEMES IS 
IOCAKLOW ROAD, RlNGSTEAI>. 

Kt.Tn:.tuN G. NOKTH.Alff'81'{:,114 ,o,r. 

MIC RO A RT S 
MAGAZINE & SOFTWA RE 
A new forum for Computer Arte -ttr.~~~.-_,_,...,...,..!!'.• 

~!i;;'---- .A~of-ir ; 
NCModtl6 MAJ...,._11'7~M,,,ottt .... ~,....,_ u.• 

FIIIU ,-ay11t n1prlfll wtlll 10 H11w1re. .....,_..,.,._.90p IMP&P......., 

PO Bo~:~.'t~ ~' IPH 
T et.phone 01 .720 4'5t 

TOUCH-TYPE 
fOR TffE 481( ~ Sc,ednn 

DO TOU TEARN TO DO SDMETltlNG 
USEFUL ON TOUR SPfCTRUM? ==-==~==::..T-",.r~~ 
u.ffl•IMfl•.,...,Mm.......,..-.•~ ..... ..,...._,_ 
• h!IIM:lllylll'ltl•..,. ...... ~~-lll'lt -.~ ...... --....-k'WII..., ....... .,......,....--..... 
• ft,t .. .,.....llludl"""" .. wrnalllnfillll•..., -.......... ~ .................. .. 
~ ............... ..._.. . ,... ...... 11....-- ,.. .... -.--. - .. ........ .,.. 

• LMM•'l""own,.ctMlll.-,._IIOl.__.liJ.._ 

• ~---- ..... ~--r -.................. 1 • .,..YOO ........ 
Cl .95inc p&p•ndVAT , - -- - -- ----~=='=-=-=i;::..-:.: =..,.-•.U ...... lft!OIRIUM 0....--

TOUCIHYPE TOUCH-TT PE TOUCH· TTPE 
TOUCH·TYPE fOJ nt Sptdnnn 41K.,c,i 98 

WANTED 
Freelance proc,ammer to hNd an exc,11na 
softwa,e development proJe(t bas.ed 1n I nd11. 
Must be f1m1har with ACT Apncot Of other 
8086 based machines NCN. i.neuap and 
8086 assemblet. Tetms negotiable appty 
1mmed11tety. 

Robsonia UK Ltd 
191 WtstbowMGrovs. London Wl 12$1 

01·2291701 

CHRISTMAS PER/00 OFFER 
& sr:;r-~~1:::!:~;\1 .~"t :!,":; 
pack~c 1round t6.9S each, 112.50 tk 1111·0, 
Amscnd CPC464 M9Htro . Full feat ure 
cchtor 'asw:mbkr . Only t6.9S. 

Mlcrohollcs Anonymous ---~ ......... .,_ 
~ TttUI W 

0642-717319 ...... 
0642-785125 --

SNOW QUEEN 
FOR DRAGON 32/64 

Hetp Kay spel the WOfds, set '?)' tht Snow' 
Queen. A panem recog,vtionl~ 

game. tor aoes 6 and upwarcts. 

::a::v-ar1=.=~ ;~ 
Kay wil never be free unlll he can spell 

ETERNITY. 
Send cheQoe/PO for CS.95 IO. 

Cambrian Computer Software 
1S~a.t .P'mllt,II.OwyfU1tffl 

T .. : (07&56) 7121 ---
LOW EST PRIC ES IN K 

MICIIOI ~-N I 
$11dwi* thllllilil0.,._t t1N .a ~-"""·---1 t11t •• ~ .. nN-a 
c........ .. °"*'"9 .~ ..... atl(ltia911'1"=· 
C......1l(lrlttllMIIP'lr*t~) t1k..N 
NCI!"-~.,_..._.., on• ., .. ors c•:• 
SIIIICI.AIROl cat .N ,,.,,,.,sx "" 
wtCTM'o'IOlOM$1 au 

m.• 
en.• a, .• 
m.• 
U .ll .... c .. .. ...... 

tl tf •• 
(7'.N 

COMM ODOR E MU SIC MA KER 
A ... 1il'Olll'l'OURCa.lOOOM M ftm~ :5r::::::..~-=----

: :::'.":"*".:=..--..... ----
ALL THISf'~CN. Y at.• OKN INO Off ER 

INQ..l,IIIHHIUIXTM ICJt,i(l90C)( 

MMlftllt .. lll'U-..ffl •tc1 l -'ll'Ollrotlllllf IIIXUI• ----M. K, MUIIC & COMPUTIIIS 
11,-lTMET . I.DGilff°"IUU.UIIO._. 

Tol ..... :JJ'Mlt--~ . 
IMt ptn denl AMSTRAD Micro Usert Cl•~ 

,~... 41,. N: ......... 

JUPITER ACE Usert Club 
'l:no·~ncr •f onh l,;,c-r·, liOft,."»,c 

KTDCERA Usort Club 
f.or Tandy I ID NEC PCKZOIA Ot1Vcili MIO 

J!Oll:ables Ne-1k'uc r 'K)'Otl:"r•l15cr' 

MSX Usert Club 
F«madmtn MSX or MSX -lil l" Nt",.·*1 1l"r , 

IOf'lwm:planned 
For...,~of.,., t>ftlt#~,rl,Jn, ~•SA t. 

,u1..,. ... 1Mc:hdllb,,o 
J4ltNI '\o)tt . PO Kcn .&5t, Briahleti l ' I 

""" ·R1tndildim1J"fo,All'i.ui,aa· 

WAN TED 
PERSON AL COMPUT ERS all--· to< cash Morgan Camera Company 

1eC>TotwnhomCour1Rood, 
London W1. Tel: 01·388 2562 

PROGRAMMERS 
Th e Black Kni ght wanta yo u ! 

.,,.,..,..~ .• .,.1,,.t1Nft•, .. 
a'ir,n.,u.arr.uuro 

BLACK KNIG HTCOltPtn'ERS LTD 
PO Boa: 13Z.Chhtc hurst. Kent BR TILJ 

NtWGltAIE FOR THE ltM STRAD 
TIME BOMB 

V..Mlndud.in,VA T • PAP 

BLANK DI SKS 
SPECIAL OFFERS 

M IW ... _ _.....,lfl..,.._.,•._,.....,,. _eno_...,...._.,.. ... 
\'VIUTW ..... ~ ........ --, t21.M 
900TCH JM ... NIO--~ Ua.N 

O'f'INI....,~ ---· °'·" 
• mso()Urf1'Wffl411..U( Off;)EAS • 

• OEALEflll £NOURESWELC:Ot,E • 
SPEctA L CHRISTMAS OFFERS 

ATAlll..xl.CIM.Y t1IOM 
ATAIII ICIIOOISKDNV"IONlY --- "­

M ,,,... """'*VAf 
flllfll(lf,t,ITOWft.RT -,.... ............ 11: 

.... DIIIIC IUflftJU fDUT IS) 
110.....o.w...........-.NOe11N 

T .. ; IOIOIJJffllO 
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RECRUITMENT 

COMMERCIAL 
PROGRAMMING 
OPPORTUNITY 
We have a vacancy for a trainee programmer in our 
software development section based m central London. 
If you are a keen amateur or profess ional programmer 
and would welcome the opportunity to be a part of a 
team deve loping systems on Hewlett Packard 3000 
minicomputers, then wnte to the box number below 
with details about yourself. 
Directly re levant experience is not necessary as full 
training will be given in the compu ter system and the 
languages used, incl uding Pascal. 

PlHM write to IOX NUMBER 88 Pea,onal CompatH News. 
16 S.n'oll: StrH I, LondoaSWlY 4B0 T,t Ol ·t30 9131 TeMXt UOIO 

TEXAS EXTENDED BASIC! O,,,,_r....,_.,.__....,.. 
•• s o • vop,og,•m • o• 

Mc,molech • nd Aqu•r1u1 
._IIIIIISA[*""'*"NClil 

SOLWAY === 
SOFTWARE TU'.'mo 
L ~=~T , 112579 ~ 

ZOOMSOFT 
llt1st Softw1r1 lof CIM 64 & ATARI 

CBM c.u °"' 
lorll 1 NIA £11.95 
Zorll2 N/A £11.95 
Zorll3 NIA £11.95 
Stamoss NIA £11.95 
Deadline NIA £11.95 
Boulder £8.95 £10.95 
Bristles £8.95 £10.95 
ATARl400,800,XL c.u ~" 
Olis Well NIA £21.55 
Flight Simulate, NIA £37.95 
S.A.M. (Talkie) NIA £41.95 
Sorcerer of 
ClaymorgueCaslle £9.95 £17.95 ~mew--~ SMwJSAEibrhe 
~o,Tfll:Ot-12305Q{1Qam-1pnt),,_,... 

.,.fN/t.,d~ 
...,a..-,, .o.1111z---. ... ,.,..,..,.. 

--. ~ltWl,CW. 

THOUGHTS & CROSSES 
37 MARKET STREET, HECKMONDWIKE , WEST YORKS 
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·- .... 
Pen with Computer Nove.mber24 

lub Exhibitio n 
Com~uter China Nov25-Dec I 
Intl Eirpo1ition for Technoloe Nov27-30 
Tran&fer 
Electro n & BBC U.ers' Show Oec6-9 

DEXPO WEST December 11-J.4 
CAOCAM Int l Show Jan8-10 
WhlchComl?!:!t.er? Ja n 1~ 18 

~!.~::nolOfD' & Compuun J an 23-26 

PC Trade Show Februa!I 2&28 
OEXPO Eurol!! 198.~ March 6-8 
Info'M MIUd>26-28 
Solloon March3 1-April 3 

.. 

PCN DATELINES 

·-St Paul• Old School, Penianoe 

Xiamen 1 China 
Metropole Hoc.el, Bright.on 

New Horticulu.i~I Hill , 
Wett.min,u r London SWI 
Anahei m USA 
NE!:.: Birm1naham 
NEC Birmin~am 
Barbican, London 

Barbi(:an London 
OifrDP:i• London 
012:meia London 
Georgia World eonc,... Cent.re, 
Atlanta USA 

-

SYNTAX ERROR 
The phone number (or Adapt 
El«ironica, manufac t urer or 
t he RGB adaptor for the Spee· 
t ru m (iMUe 86), wa& inoorttct . 
Adapt en be oontacted a t 20 
Starling Cloee, Buckh ursL Hill , 
Euex . Telephone 01-604 2840 
orO l -309 1175. 

Sorey, our news story about 
Opu. di1k drh ·es and d isk 
ope.ratingaystem (iss ue86) was 
just a liule conrui, ng:. To put 
the record right, th e £119.95 
d11k drive .va ilab le throug h 
Boot.8 Is a 5.251n drive wilh a 
IOOK capacity. The dnv e in­
cluded in the £299.95 disk 
interfaceanddrivepackagehu 
a capacity of 800K w1t.h ,oft,. 
ware aclectable 40/80 track 
operation, and 1tQ081..I £199.95. 

NEXT WEEK 

Jeremy Hewitt, 0736- 787169 

Beta Exhibitiona 01-405 6233 
Concorde Service., 01· 749 6171 

Oalabue Publkationt, 061-t 56 8383 

CGP Ol·b82 9256 
EMAP Intl Exhibiliont 01-837 3699 
Cl•l!I! & Poliak 01-891 6061 
Computer Marketplace Ex.bib1t.ion,, 01·930 
1612 
EMAP Intl Exh1b1t1ont.O l-837 3699 
!,G P Ol-0829256 
BED1 Mkhael Hewitt 09328-6M25 
Northeut Exhibitiorui 617-739 2000 
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Here's • sneak look al thfM: ol the NEW games 

TERRA FORCE 
Terra Man defends the earth against 
Ygothulu and his marauding hordes 
of Demon Bombers and Solar Pods. 

c:: 
SOFlWARE 

MR.FREEZE 
Six freezer compartments to de·ice. 
each packed with chilling obs tacles. 
and each tougher than the last. 

I 
?~!r-r:,sf, 11\ ,,,.~ 

I 1'\• :::(['" u ..J 
, .J t {'\ ""l;;r.1:i ... 
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H1 .. r ,o,,., 

..... ,,, 
HEADACHE 
Nervous Ned versus Head Banger in 
a furious quest to carry messages 
to the brain. 

Look out for lhese games 1n the FIRE8'RO silver range at setected high Slfeet stores. 
SP£CTlllll.lM. M WU>IIJNCH BOOTY MA ~EZE TEMAFOACC W<INGAACIERS WIOUrC[ DDOUS !UtBASVfU,I CSV,ZVC.111,'(RNS VIC 20: SNN(f &ffE M()(E't' THEl!AICt<V 

COMMOOOfllll! .. BOON MA f REE.ZE EXCXIUS HEAO<HE Zt.LU NC..aK>B ·BR> ST~ GCA..DOIGGER .U,000f$ OUCl(i 

The new range from British Telecom. (J) You'd better believe it!II 
FJlEBIRD SOf'TWARE. WEWNGTON HOUSE. UPPER ST MARTIN'S LANE. LONDON I\C2H 9DL TEL 01-379 675515626 

Fweblrd and the Fireblrd logo are tradema rks ol Brlbsh Teleconvnunlcill bOna pk;. 



Send JM (t idt as rcqu,r('(J) 

O OMINDOllBl..ETROUllE TM:C2211SP£CTRu\.1 
O OMINDOUIU:TROU1U ll\CE22J!C64 
O OMINTHEllACKFORE STCKATUU TI\CC231 I SPECTRIJM 
0 0MINTHE81.ACKFOMSTCKATUU TI\CE23J :C64 
O My local stoc lusf s aodress 
O Your h_.1151. of gamtt 
Game/s at £.6.95 / £.7.95each 
t smgle P&Psum 
Total to send 
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