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T.HEREaredo7.ens of quality printers from which to choosc.W,th 
quality price tags of around £250. 
The Broe.her M-1009, however, breaks all the rules.. 

Sia ys dcf1.:mt.ly be low ihc ~00 harrier. 
llloogh it has far more than its fairsharcoffca turcs, it maintains 

~ cxu-aordinarily low price of .£.199.95. 
'l'r.tvcl s al a s tead y f ifty. 

In the speed stakes, the M-1009 is certainly no slouch. being 
folly capable of up to SO charact ers per sec::ond. 

Pro\')ding bi.direction.al and logic sccking printing for normal 
characters and uni-dire<.1Kmal printing for super and sub suip t 
and graphics. 

Prints on an y paper . 
Being .lll imp.ad prin1cr, the M-1009 ""ill print on virtually 

any papcr, including letter headings. invokes and standard off1~ 
statio nery. 

It will even print two copies together with your original 
A supe rb character recommendation. 

In its price range. the M-1009 has a 1,orcat deal more character 
tha n many printers. 

96 no less. p lus intemational type an<l graphic charactf..TS , 

Rellab ilit \l c om es as s landard 
Built to the same cxa~1.ing st.mdards as Brother's elite ofTK.'e 

printers, the Brother M.1009 already has faultJcss credentials for 
reliability. 

Its 9 pin <lot matrix head, ror example, has an astonishing 20 
million character scnice life. 

One princcr that docsn ' I block out the light. 
Many home computen tend to be a litt1e on the l;uge side. 
In oontrn.st, the co mpact M-1009, at only 7 cm high, keeps a 

discreet pror1le. 
Wdl <lcsit,rncd. reliable - and coru.<:.i cntious. 
The Brothtt M-1009. 

C•!l•i! i!#t~ , 
The future at )OUr fingertips. 
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ENU 
Apologie$ to faithful followers 
of the Next Week pane l on the 
Quit page. In recent weeks we 
have con.stantly been over· 
taken by eventa - thi a issue is 
no exception . 

Thoee of you eager ly looking 
forward to our revie ws o(home 
robot ayatems will have to 
contain yourselves. We decided 
to hold that for a while in view of 
the momentous events in Las 
Vegu. Watch out for robot.a 
(and othe r miaaing features ) in 
coming issues. 

ES SHOW 
Magnificent seven 
lead out by Atari 
When the wre<:kage was From the bottom: the 65XE is 
cleared away and the bodiea an 800XL with a face-lift., but 
removed, the score at last the differences aren't all super­
week's Consu mer Electronic:& ficial. The XE ran ge has re­
Show in Lu Vegas was Atar i 5, ji gged circuitry, with the reault 
Commodore 2. that th ey are visibly faster than 

'Busine88 is War ,' says Atari the 800XL and reputedly more 
boss J ack Tnun iel, and his reliab le. Th e 65XE will cost 
new-look corpora tion went for about$120. 
every j ugular in sight, as its The 65XEM 11dds a music 21~!e sC=ui::~:~r!~~ ~:~~:r :r1tt! =~rdS~~ 

0
S1'£,...,..CT111J _ _ M_loolldl_--,--- -----,~------, - - -- --=l2 pa~~
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.:::. ~dtensh=~ ~:~~Es~~!~f:t~il~~i: 
Make programmingeaaier with th is collection of ut iliti es. nerve. The rest were nowhere . S.5in floppy drive and a 5in 

OUTPUT 

0Ql:c:m"llt=:c...,. ....,...----,---,--cc---,-- - -.,...,---~----, =-16 v:a'! w~~a:to!~org!ith!~t ~ MOO~hromemonitor, for about 
A handful of routines t hat will Mllve some of those min dbending Price'. When L'ie dust settles At the top of t he XE rang e is 
problems . an d the machi nes get the the 130XE, with 128K to the 

&4Spriles 18 ~ e1lkno1:at,~~ ~h;11;r::
1;b~i ~~%~~0H1S':h:t;i:;t~: 

:_:~:.=~t,turfin gertipe - machine oocte is the ke~ ~':,e~i~ has kilr:J":rr &: ,;~.wi~k: p;;.c: ~i:~~bW ! 

Macintoeh, the QL, and any drive n by a 6502 with a new 
number of mid.r ang e micros in versio n of Atar i DOS. Owners of 
one fell swoop. the 800XL are promised an 

The concluding part of thi a animated game for Commodore 
owners . 

88Cl.olldff 22 

Forget the Superbo wl - theae are the touchdowns that ma tt.er . 

HARDWARE 

That's on pape r. Coleco made upgra de from their DOS 3.0 to 
asp lash along the same linea at the new versi on, and Atar i is 
the same show two years ago, cla iming compatibil ity with all 
and in the end it couldn' t SOOXL soft.ware for the new 
deliver . Atari's mach ines look systems . 

CANOWscoateader far more ambit iowi, but with The XE range looked good 

'-A7lo""n""'g."-ha"'n1- 100-k,-a- ,-,h- .-1.-te-, -, .-,r-,h-e_M_S_X_m_ .... - .-.---::..:
24 

~:ld~~p~~olved anyth ing ~~l~bej ~sr::!P~t\~rtbefo~ 
.Att he'd prom ised before the main course - the 130ST 

Christmas , Atari had complete an d the 520Sf. Both machin ea 
famil ies on show at Lu Vegas. run a 68000 procesaor with a 

SPECTWUMtelltu 
30 

TheXE lineofS.b it 1ystemsare propri etary operati ng aystem 

"K,.cee:.:p.::;n"'to=u,=h=w=:;th:-=Oc=EccL,'""sco_ m_m-un"";-ca""'b'""on>- a7da_p_to_, __ _ __::: ~~L;~~grnt::br:!k n~: g;:;:~~~cs~l~:s~;.:.~ 

PERIPHERALS 

AconROMroutiMS 
33 

ground for Atari with Motorola who thought that this might be 

Two new ways to expand your BBC Micro. = P~;; !0

raf:'1 :: Uirn~por!!J ~~r::bj:i: : ~:= 

SOFTWARE n.--- 42 
Roll over Beethoven , Island Logie roll s out The Music System . 

IBM..-... 44 
How cl OM isSam na Ill to th e ultimate word processor ? We take a 
look . 

REGULARS - I ........ 10 
C- urr- ah-loo- t a-n-d~f.-u-nd-.-.. -g-e-3; 
Hewlett-P ackard put.A Unix on 
the hoof, page 4 ; Home Front 
assesses the Chri stmas sa les 
figures, page 5. 

Who's up, who's down in the 
computer busin eu . 

Get lette ra before your name­
an d a chance at £15 into the 

Handy hint.A a nd a batch of 
useful rout ines from our 
readers . 

28 
An adven ture that will have 
you climbing th e walls - Spid· 
er. Man from th e old mast.er, 
Scott Adams. 

38 

barg ain . Dozens or bargain buya an d 

~~"';t~.~w~:;,-~.~::-- .n- d~ans- w_ e_ra__;;~ J:i,.~w_a_pa~·---~--,--- 48~ 
your mOt:lt perplexing ques. Now tha t you've read the good 
Lions . buys, read our goodbyes . 

t'CN JANUARY191985 

periphe ra ls and some 1tartling vi.ae<I looks like being die· 
software. Memben of the Tra· appointed. Tramie l seems to be 
miel family were a lso in evi· maki ng a bid forimmortalit y in 
d_•_n_.,._. _______ ._more waya than one. 



.... 1 He~~·;G~t."~hat ~!~~! 
mice, windows, icons, han d· 
some graphics, the whole 
Macintosh kit and caboodle. 
Wags aro und Las Vegas were 
calling the machines Jackin­
toshea. With 128K and 512K 
they will cost $399 and $699 
respect ively. 

ha~~1t h~d::~~~v~i:;
1:tte!: 

th roats. IBM will refuse to 

comment, si nce it never ack ­
nowledges competition; i( it 
gets its head out of t he sand it 
may find that Ata r i has sto len 
its feathers. 

The crucial feature will be 
software. Atari de monstrated 
an impressive package called 
Infinity on t he XE rangC, but 
applications for the STh: will 
depend on how well software 
suppliers respond to TOS . Infin ­
ity is a combination of spread ­
sheet, word processor and re-

Tra miel also launched a di1:1k 
dr ive. Like everything else, its 
price is breathtaking - 500K 
on a 3.5 in dr ive for $100. It can 
be hooked up to any of the new 
systems, EX and SI' ali ke. A 
3.5in ha rd disk its due to follow 
shortly, offering IOMb. Shell ­
s.bocked indu.stry ana lysts 
wouldn't specula te on what the 

priA~~gd~':n~~~':a~~~t ~~ of 
printers in the $50 to $100 

range. There was a thermal 
colour prin ter, an impact dot· 
·mat rix un it, a nd a da isywheel. 
The company said t hat these 
device$ were compatible with 
current Apple and IBM 
machines, a nd you got the 
impression t hat Atari was on 
t he offensive even here. 

The oth er 1,399 or so exhibi· 
tors cou ld only Jook on in awe . 
Atari's new systems shoul d 
start ap pearing in the US in the 
spri ng. ButCom modorecla wed 

I I I/ II 
I I I It , 11

1
1 II I I I f 

I I It ( I I If f '<' I I / II II 1
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lat ional database with on -line 
help, windows, and a shared 
command structure, described 
by an observer as 'jazzy'. 

GEM (and CP/M-68K ) are 
imp lemented in ROM on the 
STs, but for old time's sake 

back some of the attent ion with 
a couple of releases of its own. 
At any norma l show it might 
have made the headlines 

The C l 28 (whose appearance 
was forecast in last week's 
PCN) proved to look completely 

ConlMOclort's 128 plus busln,ess additions- a Plm/4 killer? 
unlike any pre vious Commod· 'CP/.M-compatibil ity'. In any 
ore system, and the compan y othe r context this would look 
has broken with anot her tra di- very at.tract ive; but at CES, 
Lion by making it compatible with Atari runnin g amok, the 
with t he 64. But, e)egant as it Plus/4 looks ir relevant. 
was, it pa led beside t.he clum-'li· Commodore might ha\'C 
ly named Commodore LCD. stolen some of Atari'.sthunderif 

This is a portab le in the it could ha\"e demonstrated the 
tradi ti on of the Tandy Model Amiga machine - or it might 
100: it tips the scales at 3lba, have risked having the system 
carries 32K of RAM, and has submerged before it has a 
basic business soft.ware built - chance to make an impact. 
in . The LCD nam e refers, of In the world's moat famous 
course,toitssc reen,an80by32 gambling city Jack T-ramicl 
display . Power is from standard was in hi!! elemen t. The most 
ba tteries or , through an adap- awe-inspiringfeatureofAtari' s 
tor cord, from th e mains . It is performance at CES is that the 

ex~~~~~~~!f!ih a :::e1= i:d:r\:a:~:ar~r::hf: 
trim ha.If-height 360K disk - itwasfarfrombeingthe last 
drive , and t.he layout on Com· desperate throw of a cornered 
mod.ore's vast display area w8.8 ma n. There are more on the 
calculatedtoappealtobus iness way. 32-bit systems due to be 
users as well as home micro de monstrated in the spring. 
fans.Thesystemha st hedimen- According to Tramicl, he 
sions of an Apple Ilc, and a spent a lot of last year touring 
keyboard with clusters of keys Atari's manufact ur ing plants 
a ll over the place . and buildin g up capac it y. If th e 

WilltheCt28putpressureon market responds to his new 
the PlusJ4? Its price is likely to mach ines in the way you'd 
be about $250; its 128K can be expect , the company will nCW 
built upto512Kanditholdsout every last inch of product ion 
the rather vague promise of line to mee t demand. 

PCN JANUARY19198$ 



~MoneoytaNlks1!,n°R lfyouintendbuyingaCurrah w \-------- w- h-.... - ,h-.-1.-. -m_ed_th_ e_l_an_gu_ a_g---ie 
speech add-on you should keep she used, but MSX gained 

Curnh collapse ~11t:::YD1t,.:~i;ab;t!!: an.fi~~~";~/: ~~ ~:~~ed 
Currah Computer Compo- elusive rights to manufacture , wilh a game called Clapton. II 
nenta, well-known for it.a market, and sell Currah pro· (nothingtodowitbthecreamof 
speech 8ynthesil devices, hu ducis, WelwynElectroni caalso blues guitarists or the much 

bee~~.,a~lc~-e::: ~ii :m~~·~~~t:t!' ::::k~ ~ w!1!fr~1~:: :1t!r ~::0:! 
pany went into receivership on Currah products it has. thing should come between a 

~::,eb;°i::ddr:;;g :r re!:iv!ra8~~m=~~ar:: !~: ~~--=~;!:====='.., ~an:er::h:::p:ytead;;~ 
Barclays, MJ Moort and DM clarified:'Attheda teo freceiv- SeadlagtheMSX Japanese wife would rather 

~~d':1:~ 0~~~~ a~: ;r~ ~~!ra!!iforC:r!~.Mi~~ menace paddnc ~~~~{~:~~than put 
receivers to attempt to find rwpeech, Micl'08lot, and J apan over Ctuutmaa and the And naturally, 88 l'd ex-
waya of resolving the corn· Speech 64 . New Year shou ld be a home peeled, my seven-year-old &On 
pany's problem.a. 'Welwyn has Atock of the computer owner'1 dream: most takes great delight in embar· 

Then in stepped DK Troni cs , above produCU which it has compao..ie, shut down from ra.ssing me a.t a game called 
withexpertiseinthesamefi eld decided, as it. is entitled t.o, t.o noon on December 28, not. to P<W'-Pair,inwhichtheobject.i.11 
asCurrah, withabidt.orescueit. sell to the market direct.. The opeo.. a.gain unti l J anuary 4. to match hidden pa.ira of fruit, 

ti::o:ttJr!:~:~f~;t~~! j~!!t.~:~[:;n· ~i:;: a:aJ -:!U:i:t :JanC:~~tite:: ;::r2!!ebe~~: :~ibl:!r :;,h~; 
sa.id: 'The reason why DK Tro- Currah, snd ends when Wei- by providing an abundance of lit.tJe black things that wander 

~;:~a~h':ct~a~u~!ei~n~ ~s=i~ ispoeed ofout8tand- ~~;r:rift:~ lkeir.t~~ h~r::::~~:~~:r: 
reputation is maintained. 'The receivers feel that it's have gone to the offioe? front of his Criends, but on one 

'Currah 's produCUI are corn- important to stress that Wei- The reason is MSX, which occasion in front of mine. 

C!:~~~~u~ 8= ·h r: ;.;;~~i~fur~!~n":~d ,:~ ~reinav~~e:-co~p:i:~r~JiT;: o~: ~e::r:~i}~/ ~~=mto;:. 
vices for popular home miCl'08. up to the product.II that now and if my experience UI any- ionship and solace that old 

' ln addit ion togivingsupport belongs t.o OK Troni cs.' t.hingtogobythereshouldbea n friends are said to offer. Ha! A 

c'::!r~~ ~f!~u~~:! th~W!1~~:tN~a~~w~p~t.:: :tv:nn~~e:n!!!!~ ~~!!: ~~fl~g~:t~~~~~i:rn~ 
aregoingtofini shofTtbefinal own warra nty card with pro- computerintothehome. int.oanact.ofcontrition,wit.ha 
deve)opmentofaproductcalled ductasold - and therefore has lnJapanattherooment.t.here dozen or 80 letters aimed at 

~!~~:~~.whichCurrahwas : nd~rur::~i~i:p:::::. are two clasaes of citizen: the U\~;,:e .1:~i:~~~hea~~~~ 
,.;;,;;;;;;;;;;,,,=====,.;;==.;;;;..:e;;,:;;,;;,;;;;= ~r::~h~~~;:i~~ ~~~~ aide,I'dagainmanagedt.oavoid 

Spectrum/C64 top :;~f!!>1::!~::;1;it/:, ::.L~~J!:w~~i~n,~i:~: ~t.{:~:::;:~:;;~v~~ 
Xmas micro sales re-insp ire City confidence. An cornenavoidingtheladieswho meaningtoaet.upt.okeeptr ack 
SinclairwiththeSpect.ruman<i Acorn spokesman said that press white feat.hen into his ofmyfree-Jancework. 
Commodore with the 64 were sales of both the BBC and the clammy palnlll. Under these Notthat.lgettodotoomueh of 
the winner& in the last-minute Electron over the Christm aa circumstances I hardly had a that I'm the only writer at the 
Christmas sales rush. period were satisfactory. choice. office with a word processor at 

Between them they Youmay havereadthat.MSX horne, &ogueMwhogot.tobring 
accounted for around 65 per Uln'\ going down too well in it.a home an urgent project . Work· 
cent of all home micros sold nativeland,butlikeeverything ing at the omce with only the 
with the Spectrum (in both il.8 else you read in the papers telephone for interruptions is 
guisee) outselling th e 64. (well, al.moat everything - we one thing. but working at home 

For Acorn, the figures make still atrive for excellence in with t.hreechildren ,a wife, and 
depressing reading. Despite ita 1c>me quarters), you ought t.o an MSX computer with ear· 
expensiveTVadvertisingcam- take this with a pinch ofaalt. shattering 1c>und effects, each 
paign, the Electron accounted From all appearancee MSX is t rying to out.do the other, is a 
for only around nine per cent of gatheringst.nmgthaJI the time, situ ation no writer 11hould ha ve 
home micro sales, and the BBC and there is excited ta lk ofMSX 1.o endure. 
B around four per cent. In fact , ll, which is suppoaed to be just So I didn't. For all their 
the BBCBwasovertakenbyt.he around the corner. faulta, MSX systems are light.-
Amat.rad, which accounted for Meanwhile, u I reported in a weight and compact.. They 
around five per cent of all salea. previous column, the prices are pack easily into the trunk of a 
The Commodore 16 aerounted attractive and they're becom- car,andhookupjust.auasilyto 
for four per cent. ing more so all the lime. There grandparent' s television as 

Perhapsthebiggestloserwas ii an element. of the football theydocheiPowell. 
MSX, which taking aJI models pools about all thi.s, or, to Soit.wuwitbgreat. pleasure 
together barely made an im- borrow a slogan from the that I stood in the driveway 
pres&ion on the buying public. nat ional Australian lottery, wavinggoodbyetomywif eand 
This was predictab le, as few of 'You'vegottobein it t.owin it' . kida as they headed off in the 
the MSX manufactures showed There is a stand ing rul e here direction of the grandparent.I . I 

C1;!t;rm:: ~~f!!fy~ take t.hUI ~: r:r k: :~~u~rf::t; ~j;:t~:~e::i~r::cll~:::. i 
The figures come from RA.Ml ehoice every day. If my wife remembered t.bat the moet au-

C, the market research corn- wants to wakh something, dible irritant a.rnong the accom-

th~rt!~:e ;~~tr l!:~~ ~fe~;:!~::.1S:~~!.e0\!; S~!~!0:1J:~~rr:~~:i~ 
to Simon Trea.aure, RAM's ha ve worked out a schedule of grand.fat.her. 
managing director, Sinclair 'A II programs they've a ll agreed t.o Until I remembered that 
and Commodore's share of the watch, but when my daughter although it does many thing s 
marke t.isas ignificantincrease miYed her favourite ahow be- well, l'veyett.o figure outhowto 
on last year , and they now cau.ee her older brother bas the teach my trusty NEC to make a 
00

N;::te :Ci s:eart~s::°rhi t. ~ :!n~!:;Jl~~:: di~ er:~: th:i ~~ 1:sl:!0
:~ly ~ 

Acorn's share price with the en{a.nl terrible. I don't know wouldn't.you? S.,,.,,.,,.. 
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Unix on the move 
with H-P source 
Personal computin g took 
another ste p forward last week 
with Hewlett-Pac kard '& launch 
of the lntegral,a lug ga ble micro 
tha t runs Unix. 

Unix or one of it.$ clones is 
usua lly regarded as the operat­
ing system of the future, a 
mult i-ta sking envi ron ment 
that will tak e over from 
MSDOS as the standard in 
microcompu ting. So far it has 
been livi ng up to it, billing in 
dribsanddrabs. but t he appear­
ance o f the Int egral cou ld give it 
a shot in the arm . 

Hewlet t-Packard's machine 
weighs in at 251bs. BeJJides 
Unix Syste m Ill implemented 
under the name of HP UX , it 
offers 512K of RAM, 32K more 
to drive the 9in .imber clectro­
lum ineis«nt sc::reen, 256 K of 
ROM to accommodate th e oper· 

H-P lntecr•I: UniJ: on the .._.. _ 
a.t ing syste m, a built-in 710K 
floppy, and the H-P Thin)ve t 
printer - an impressive pack­
age for the price of £5,450 . 

m!!ine~:e11i~a?~lytot&sci~~~ 
tific and eng ineer ing users (the 
company 's traditio na l mar ket), 
but it has a lso put windows and 
it8 Personal Applications Man­
ager into the bundle . 

Vers ion 7 Unix, at the core of 
Syste m Ill , was developed in 
1977, but was't distributed un ­
til 1979. Estimate s of t he num­
ber of working Unix or Un ix· 
l ike syste ms in the UK last.yea r 
vary from 4,500 to 12,000 - a 
minute tot.al when you consider 
that there are now more th an 
200 hardw are vendors offering 
Unix or it! more common de· 
rivat ive, Xenix (75-80 per cent 
of Unix licences around t he 
world are, in fact. for Xeni x, 
Microsoft.'s versio n that recent· 
Jywon the s upport of IBM in it& 
PCAT ). 

Busm esssoft.warepublis hers 
are making sure that when 

Unix takes off they'll be in a 
positio n to supply the applica­
tions . Redwood, for exam ple, 
cla im& to have the lin.t inte ­
grated packag:es deve loped in 
Europe for Unix sys tems. 

But t he tuming point will 
probably come when users 
move in large numbe rs from 
stand -alone sing le user person­
al computers to commun ica~ 
ing, mult i-tas king syste ms. 

R&R and Abbex -
'85's first casualties 
Two software compani es, R&R 
Software a nd Abbex , saw in the 
New Year by going bust. 

Robert Brenchley, managing 
director of R&R, blamed large 
sums of money owed to it by a 
South African company, allied 
to a bleak Chr istmas period , for 
t he downfall of the business . 

He said: ' l t ·was a quie t 
summ er , but we were keeping 
our head above water. Then 
came Ch ri stmas and we 
thought we'd have good sales­
but it didn't happen .' 

R&R's best-known game for 

f~~ l~t~~:n~·:;\atJ~~~r:~~ 
pany was in the proce ss of 
maki ng a 64 version. Howeve r , 
on December 12 t-hings ground 
to a halt , trnd the receiver Mr 
David Lovett waa brought in on 
J an ua ry 8, 1985. 

The kit costs £30 and the 
upgrad eservice £50. lt may pay 
you in t he long run to make the 
ch ang e one way or the other -
Sinclair says that future soff... 
ware and add--ons will be de-­
signed with the Plus in mind. 

Sinclai r is ad\•ert ising the 
upgrade widely . 'Tha t must be 
why we're gett ing people' s 
machi nes in,' said a Sinclair 
livew ire as real isat ion dawned. 
See Quit (page 48) for a full 
explanat ion ofthe upgrade. 

Optical reader 
for mass market 
Optical character recognit ion is 
at last available for the mass 
mar ket with the la unch of the 
Omni- rea der from Oberon ln­
te rnt iona l. (Tel. 0442-3803 ). 

The Omn i-reader is a device 
that lets you read the printed 
word dr iectly into a computer 
via the RS232 port. Prev ious 
machines t hat could do this cost 
from £6,000 to £10,000 . The 
Omni -rea der is a breakthro ugh 
at a priceof £458 .85. although it 
is limited 

The four typefaces it is cap­
a ble of reading are cour ier 10, 
courier 12, letter gothi c 12. and 

~:t1:.~t~ l~~e~td~~ ~ioa~ 
new fonts from t he host comp u· 

"''-Omn i-reader is a manual 

system tha t uses a scun head 
moved across a line of text by 
hand, us ing a ruler as a guide. 
The data is output via a n RS232 
port as ASCII characters. and 
the accuracy depends on the 
qual ity of the text to be read 
Oberon claims t huto n aver age 
the re will be only one erro r per 
A4 sheet. 

At the moment there is soft... 
ware for the IBM PC only, but 
Obe ron will be bringi ng out 
software for CPIM systems, the 
Apple lie and llc , t he Mac, the 
Lisa, a nd the Sirius . The corn· 
plet.e packa ge also includes full 
detai ls on the RS232 connec· 
ti on. 

Mr Brenchley, who will find 1r-=--=======::::-,r, refuge in the industry doing 

frcelanccwork,had noimmcdi - :J•' , atep lansto~tartalloverag ain. i 
'l twouldbeunwiseto ju mpinto .L. 
a similar venture as a lot of ..... . 
mediu m-sized compa nies are 
having a hard t ime at the 
moment,' he said. 

Abbcx also h it the dust. The 
last game that t he company 
produ ced wa.!!Allor Nothingfor 
the Spect ru m. Num erous 

attempts to contac t t he corn- lr"lll!l!lllll!llllllll!l!llllll!IJl!!l!l,!11111'!!!'!~!IJ!I·,.- .... pany last week f11iled 
Furthe r signs of trQuble and 

st r ife in t he compute r games 
market come from K-t.el. It has 
withdrawn finan cial backing 
from it.s software subsidiary 
Front Runner 'for the time 
being' . 

A spokesma n for K-t.el said 
t hat Fron t Runn e r is con· 
t inu ing to trade and will con· 
tin ue to fi ll orders for exi sting 
produca; but it is not planning 
w br ing out a ny new tit les. 

Wayward path for 
Spectrum upgrade 
Sinclair ha s come up with an 
upgrade path for Spectrum 
owners, to the sur prise of some 
of i t& sta ff, But the cost of the 
upgra de is the differe nce be­
tween a new Spectrum and a 
new Spect rum P lus, unle 58 you 
fancy yoursel f with a soldering 
iron . 
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& ' OMEFRONT 
~~ micro, most. usera now want. to 

1 put it to work , u.sually as a 

=~h:~a1:f::!;o~~i:: and lil~~~l~!~II games machine. Hence the 

Christmas also confirmed 
thatthes hakeoutofthecompu ­
ter industry is well unde r way. 
Sincla ir an d Commodore i.n· 
creased their stranglehold of 

~l~~~~!!ru; ~I the market because qua lity software for these machines is 
so abundant. 

Thi s creates a vicious circ le. 
GAMES 

The reason for the a bun da nee of 

-::::::::;;.---- .::.::::,_I fu~ili:S~~r!:;~~ ~r~~ 
Dominant duo should Th e good new, ;, tha t these 

look to their laurels ;:t! 1:~hf0~
1~':.~~I::.tobe 

Behi nd the new, that Sincla ir The bad news is that use rs 
a ndCommodoredo min atedthe could find them&elve• locked 
Chri stmas sa les table (page 3), into a dependence on these 
there are signs that a more machines, both of which are 
sign ificant change is tak ing beginn ing to look dated . 
place in the home computer Commodore admi t tooly 
market. appears to be makin g the righ t 

For a start, home comput er mov ew iththeUSlaunchofth e 
sales this Christ.masi. were no Cl28 - amachin e tbatoffersa 
hi gher than in the prev ious h igher performance whil e 
year. This has led some maintaini ng compa t ibility 
prophet.a of doom to forecast wit.h the 64. 
that the great home comp uter An alternati ve strategy i11 to 
boom iso\·er . But as always, the divel"8ify into other area.a auch 
entra ils of Chris tmas require as the bu.sineSII mar ket . But 
care ful readin g. Sinclai r 's and Commodore's 

In te rms of actual machines, attempts to tap the low priced 
sa lea may have levell ed out. end of this mark et have not 
But sa les of softw are, perip her- been ma rkedly suocessful. 
als and upgrade s have sur- Both the QL and the Plu s{4 
prised 8Qme retailers . hav e flopped as volume sellers, 

TW LWfflU PUBLISHER MACHINE 
GhO!itBusters Activision SP,C64 
Airwolf Elite SP 
Match Dar Ocean SP 
30 Star Strike Real Time SP 

II D'r t Deca thlon Ocean SP,C64 
6 Elite Acom son AC 
4 Knight Lore Ultimate SP 

13 Skool Daie MicroSehere SP 
9 HunchBack JI Ocean SP,C64 

10 8 Select 1 Come Records SP,C64 
II 10 Doomdark·s Rev. Bero nd SP 
12 7 Staff or Kar nat h Ult imate C64 
13 14 Gifto ft heGoda i5cean SP 
14 20 Kons:Stri kcsBack Ocean SP.C64 
15 12 Underwur ld Ultima te SP 
16 19 CombatLlnx Martech SP,C64 
17 15 Raid over Moscow US Gold C64 
t8 16 Boot r t-'irebir\i SP,C64 
19 F15 Strike Eagle US Gold C64 
20 Sabre Wulf Ultima te SP.AC 

9,!di;J'I& B·l~1l1~M·l•hl 
TW mu PRICE TW 1TTU 

I Ghoe:tBustel"II £9.95 I Giioe:tBuater& 
2 Airwolf £7.95 2 Sta fTofKarnath 
3 MatciiDay £6.90 3 Hunch Back ll 

PR1CE 
£9.95 
£7.95 
£6.90 
£6.95 
£7.90 
£15.00 
£9.95 
£6.95 
£7.90 
£12.49 
£9.95 
£9.95 
£9.95 
£7.90 
£9.95 
£7.95 
£9.95 
£2.50 
£9.95 
£9.95 

PR\C[ 

£9.95 
£9.95 
£7.90 

'Overall , we probab ly sold probably because neither ha s 
about the same val ue as in appealed to the top end of the 
prev ious yean . bu t fewer corn- home market (no games 80ft.-. 
puters.' &aid Joh n Flat.man, ware ). Nor have they appealed 
merchandise controller for tot.he seriousbw;inesauser who 
Boots. 'The per iph era ls and is proba bly looking for 90me­
&0ftwa re businesi, was very t hing that has proper disk 
bouyant and disk drives sold drives and is compatib le with 

4 30St.arSt.rike £5.95 4 KongStri ke&Back £7.90 

part icularly well .' he added. exis ting office machine s. 
'Salee were really very good, Th e continued growth of 

well up on last year,' said games software suggestJ. that 
Richard Fr a ncis, retail opera- home micros 11re still seen by 
ti ons controlle r for Dixons th e buyi ng public ars a home 

'The principal reason for th is entertainment prod uct. 
wasour.specialpro motion s like Which is probab ly where 
theCommodore bUBinessoudit. MSX could come in. Sony has 
which bundled th e 64 with disk already demo nstrated a home 
dri vea ndp rinter,' he added . micro wit h a video interface 

On the software front games that can be used to gene ra te 
continuedtodomi nat.e thesa les t itle s on home videos. Yama ­
chart but a.s with the hardware, ha'a MSX machine ca n be used 
the winners were the big names to drive its electric orgaM . 

5 Knip:htl..ore £9.95 
6 DT's Decath lon £7.90 
7 SkoolDaze £6.95 
8 Selectl £ 12.49 
9 Doomdark 'sRev. £9.95 

10 HunchBack II £7.90 

with t.op selling titles. In the not too distant future 
Simon Treasure , m8inaging weare likelytoseehomemicro s 1W MACHINE PRtC£ 

directo r of market research that can inte rface with video "1~.c.Spe<~ t-,u~m--~ ,~12~5-

:ft!8~ ~d~~;;~ !~:~ =n~W{;~( i~:; ~~fv:~i~ c•- ~C=B~~1~64~--~'~199~ 
Christmas . The big dozen soft- games. c3-=E~ lec~tro=n -- ~'~199~ 
ware houses did particula rl y Which ever wayyou lookatit, 04_~A"'m~" ~"~d _ _ ~£3~•~•-
well butaf\.erthatsalesstarted nohomec:omputer ma nuf actur- 5 CBM 16 £140 
to fall away very rapidly .' er - leas t of all Briti sh manu · =s-""s"'sca"n.c'-- - ---'o,.cc99=-

rn t he peripherals sect.or, facturen-canaffordto ret1t on Atari 800XL £125 
equ ipment related to games its laurels. MSX (11eries) £250 

TW 

5 DT'i Decath\on f.7.90 
6 Raido,·crM08Cow (9 .95 
7 Selectl £12.49 

£2.50 

MACHINE PRICE 
IBMPCIXT £2,390 
ACT Apricot £1.760 
Com~9 £1,795 
Olivett iM24 £1.595 
Televideo TS160 3 £2.640 
Dec Rambow £2.359 
NCR DecMa te V £1.984 
Aeele lU £2,755 
ACT Siriu s £2,525 ,~r~f~1lu ch as joyst icks , did ket ~~~cf~i:'~sndc!~n;~~ Einstein £500 

So why the tren d away rrom have effective ly seen off t he 10 Shar p MZ700 £2SO 10 Macintosh £1.795 
hardware to so ftware and opposition . Anyone wanting to 1be8e cha rt.a are compiled from both 1nde~ nden t a nd multip )e 11<1u~1 aero. 
perip hera ls? Firs t . most people stay in th e volume compu ter the nat ion . They reflect whaf1 happening ,n h igh uree" dunnA: the week up 

who are likely to buy a home bU4inesa would do best to con- :~ro~~:~!t~ ~f!::~~:~::ri f~r;;r:.~.!n ~t~~~ur1~:!: 

:r i~~~~~et!l:ht~o~tll!~.One ~n::~f:~h~:t\Ji~nb:;~~; ~~~ni•e ... ~;edn=t,fro,~;reoPCn"ONlt~~~,96~e,•.el~~:ired~~!:1~:~:r'~:1R'.tMfC. 
Second, having acquired a publi c willw a nt. "*~ ,.,r'no.... ...... """ ..,.,.,"" 
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ATARI 
400/800/600XL/800XL 

OWNERS 
Are you envious of the support other machines receive? 

Would you like to learn a lot mor e about your machine and find out what 
software and support Is available In the UK? 

It's easy - subs cribe ta PAGE 6 • THE Magazine for Atari® Users 

You can double the pleasur e you get f rom your machin e and get mo re support and informat ion about 
your ATARI than you euer thought was possible - quite simply. H ow? By joining tho usands of fellow 
users in subscribing to PAGE 6 - THE Magazine for Atari Users. For just £7 .00 per annum you will 
receiue a highly prof essiona4 top-qual ity m agazine six times a year packed with euerything you want 
to kno w about your Atar i com put er. Without PA GE 6 you ha ue a great computer. With PAGE 6 you 
will beg in to und ersta nd just how great your Atar i really is! 

WHAT ELSE? 
As a subscriber you will have 

* regular special offers 

* access to a disk based library of hundreds of public domain programs 

* a CONTACT column for you to get In touch with other users. ..... 

What you hav e missed so far .... 
PROGRAMS- Secret Cod e. Vultures til e Four In A row• Plov Your Cords • GT1A T exl WindotH l)jsk Dwttlo,y • nnv T ul • Calendor• Crk:h1 Motllie Charocter 
Gene,ollon U1/llt11• ChorCKler DtsigMT• Mollff Oire<:tOl}'eLunor VeMer lln's MQgk Squo,e • Grob an Apple • Dfsk Sort e To,gcet• Squarn e Colour 
&1tt1or • Scromble• Dod9e, eHypnosii • Sl1>U• ~wn s Gree 1ingie Gntbs • 8ugs • ~prlnl e WildWe.5!• 0emo 2 l • Sonor ~ch eH.,ng,y Homs • Another 
Brick from the Wolfe HOl,.IH of SecretJ • Oiomorw:ls• Spinner • Scrun C.:,lor• Grld • Londwi~ • F1og$• Textdrow •M inldos e Vorson 1 e WM n An E&.t Foils 
ARTICLES • Aduotnlure Americo •M ore Grophin Modes. Atari Allrocts.Jo l/StickH GTIA Tworiol • Gening Stortt>d• ChorOdt-r Rt>dlfinlllon• Keyboo rd 
TKhniqun eMem~ Mopped & reenH &sic nming • Across The Ptmd e Vcrticol Ploy,t,-Moo,emen1eMemorin • TeleComm11nlco1e e n~ For Mwic e 8it1 & 
A«n • Automoti< Orive• Turn of the Yeor • Going for o Driuee Y011r Own Bulle tin Board • Ploytr Missile GrophlcuRenome Yo ur Vorlobles• Grophia 8 
Teicr• Retum KeyMode • Using XIO Fill • The Hord wore FOds•M oke Yoor410 Worh Ftne &,-ollinge Und~onding Stringu Plover MiWk Grophics2 e Scott 
Adams (ntervie w• A tori Adventures • You Reatly Should e Cok,urfJow • PloYff Mis5ile Grophics3 eWhot fs US!P eReu:t RoutlM$ 
REvtEWS - De,./uxe lnuodm • lloUJf'ls & Ba/loonse &}o Buggie. • Chopllftff • Frogge,• Astro O,au: eStroto3 e Preppie• Seo O,ogon • Shomus • f'lovd of the 
J11119le• Choppe,- Rucu e • Rojdus • Helkot Acee Leglonnoirn ZQJCJ[on • Quc• Stone of Sisyphuu Triod e The &.:irch• Shcft Rokl er• Up.Up & Awov•M lna 
20 4 9a eACE e Doodlebiig e Mogic W/ndowe Venus Vovagf' •• Cvtron Mostm • Kroiv Kopler e Ffre/ket e Dlomondse Donkey Kong • Pharoohs 
CuJ"l'e • Grldrunner e Caucrrn:• Souoge Pond e Stttple}oc:k e Shool Em Up• Nighl Miulon •H ozord Ru,i e Worlok eThe G,;Jden Boton eJumpmon • Torot 
Cord e Airsaike 2 eHyperblo$te.Jet Boot Joc:lt.•Cop1oin Stk kJ.'• Gold• Bomboitk e Botty & lfdm e CoutrunMr e ShotobWt • Gionr SJolom• Spoc:e 
TropeCrailtock • ~ogroqulz.UK eGrogroquii·USA eUS19,tt• 747 Flight Si"1ulotoreAtoriwritt-re HQmt' Filing Mono9,rr-• Fo mf/y Ffnor1ee • Chlrnoft Pt1nta 
Drluer•M onkeymoth e Story Moc:hlne e Rolly Spet'dwo ye F,099,rr-e fncO(lnlen Colouof Aduenlun!e Sonds of Egypt • Tht" Sorcero,- of CJoymorgue Castle• The 
Hulk e £mpire OJ Th1t Ouermind •M oslt. of the Sun eOomb(.5fernCou,u Droculae Block,laclt.ePlcture Pl,.uk e A ttock Of The Mutont Come.!i• Gwendo,\m • Blue 
Thvndh eDo,i Sui kh &c k • Vltomt'lry • M11slc Co"slrucfion Ser e Duellin Drold 

For information on avaUability of back issues 
p/u5 a rt"gular ADV£NTUR£ columrL doie n1 of hints ond tips. demo.s. club news and morie. telephone 0785 41153 

Don't delay- s tart getting more from your ATARI NOW by sending your cheque/P.O. for 
£:1 .00 made payabl e to PAGE 6 to 

PAGE 6, P.O.BOX 54, STAFFORD, STI6 1 DR 

Overseas rate s ar e.£10 .50 for Alr Ma ll to Europe or Surface Mall outsid e Europe and£16.00 for Alr Mail 
elsewher e In the world . 

If you have any doubt s about th e value of PAGE 6 Just send £1.00 for a sample cop y. 
You'll wish you had subscribedl 
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Anti·MSX stand 
leads to dead end 
I looked at myself in the mirror 
this morning and as far asl can 
SOO my sk in isn't yellow and my 
eyesdon'ts lant. That'srea.ss ur · 
ing when you're psyching your­
self up to write a pro-MSX letter 
wPCN. 

To judge from recent letter,, 
you're preaching to the con­
verted with your anti-MSX 
stance. Sir Clive of the Black 
Watch has an obviou s axe to 
grind, I suppose , but Anlhony 
Cleal! on last week's page 
misses the p0int by such a long 
way that he ends up almogt 
arguing against himself. 

You don' t have to be a Spec­
trum owner to know that it'sout 
of the quest ion to buy a new 
computer every time a better 
one is produced. It 's possible 
that Spect rum owners actua Hy 
have an advantage in t his 
retipeci.- the chances are that 
they paid so l ittle for their 
machi nes that they can consid­
er buying another more easily 
than those ofus who forked out 
£200 or more. But that's beside 
the point. Producing newer and 
bette r machines isn't th e way to 
beat the Japanese. 

Acorn has the right idea with 
t he BBC 8; here 's a machine 
t hat can serve as the engine­
room of a system that can be 
expa nded in any number of 
ways . Sir Clive can't do that 
with the Spectrum because the 
Spectrum isn't.suitable for any · 
thing that needs more tha n two 
or three key 1>trokes. But the 
BBC B is expensive. What we 
need is a half -way house - a 
syatem that can be expanded 
withoutcostingyouanarmand 
a leg in the process . 

b.n't that what MSX will 
offer? I don't know whether 
they've got disk drives sorted 
out yet, an d I don't know what 
the impactofMSX Mark 2 will 
be, but it. seems to me that a 
group of big compa nies that set 
out 00 promote a standard ca n 
be relied on to mainta in com­
pati bility as t he standard and 
the systems develop . 

The prospect of a Spectrum 
with extra ROM and perhaps a 
music synthesiser is enough to 
make a cat laugh . It wouldn't be 
a Spectrum any more, so why 

;!:!'~~!~:!h~1~i~~~t; 
ahea d with a system that will 
let you expand in those kinds of 
ways . 
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lt needn't be MSX, strict ly 
speaking. An Electron, an Am­
strad , maybe even an Orie will 
give you t he same scope even­
tually. But you're still out on a 
limb with the m. Wit h an MSX 
machine you'll have first call on 
all the little extras that people 
put out.for all the systems in th e 
group. 

At the moment that could 
mean anyoneo fa dozen micl"Q8. 
Isn't anything else a dead-end 
street by compar i50n? 

t~~:O?t~>:· 
'Doomdark' map 
dig unfair? 
In your review of air game 
Doomdark (issue 93) you say we 
arecashinginwithourlcemark 
chart; actually we are not. 

To obtain a map of the 
lcemark , Mike had to write a 
special program. That. took 
time and he couldn't do it until 
the game was fin ished. As he 
didn't.finish the game until the 
day before we went to duplica­
tion we were obliged 00 put a 
pretty picture on the back oft he 

:~C:n;!7~~y~~~~~~f.i!: 
8 

W:p~=i:~; illustration 
and had the map printed and 
produced in one week Oat (deli ­
vercd on December 21), and 
kept the pr ice to£ 1.95. JfI gave 
it to our mail order fulfilment 
house, t hey would charge me £1 
handling per item, so we would 
end up making not hing at all . 

To hold costa further 1 spent 

Chris tm as Eve, and the two 
days after Christmas st.uffing 
mapaintoenvelopes. We've sold 
over 1,000 to date, and people 
are now aski ng us for Midnight 
maps. So there. 

We are going to be producing 
more add-ons like the map. I 

~~iin1ret:~:;;/1idn ight map 

Clive Baihy, 
Beyond So{lware. 

User group 
member moans 

}~te:~J::t I sr~:1!i~O tou!~ 
Group (189 Rosehill Road, 
Burnley, Lan es) as my first 
annual membe rship fee. With­
in a few days I received the first 
newsletter. Since then, despite 
writing several letters, I hav e 
received nothing further. 
Neither have I had a reply to my 
letters . 

The Independent Sinclair 
User Group is reputedly run by 
a man called Vic Webber. If Mr 
Webber is read ing t.his letter I 
invite him tojust.ify his lack of 
actio n while holding money 
belonging to othe r people. 

If any of your reade rs have 
had the same problem, or in­
deed if they have had successful 
dealings with this group, I 
shou ld be obliged if they would 
write to me as soon e.s possib le, 
so that. I can get.a clearer idea of 
what's going on 
John Schofield, 
Lanes. 

Over to yo u, Mr Webber-Ed. 

~ -

Compatibility 
claim misleads 
McGraw Hill publishes a busi-

~;illJ~:;,C~r.~~~~~ 
for disp laying data in the form 
of gra phs; however , potential 
users should be wa rned that, 
although it is described on th e 
cover as 'Microdrive Compat­
ible', they should not imag ine 
that the pro~am can be put on 
Microd.rive . It take& five min­
utes to load the program from 
cassette. Only the data can be 
stored on M.icrodrive. 

I think this te rm 'M.icrodrive 
Compatible ' should be used 
only where the progr am itself 
can be loaded from Microdrive. 
Thi3 is especi ally true of busi ­
ness program s . Who wanta to 
hav e to load an import.ant 
presentation from cassette, 
waiting five or more minutes? 

Other import.ant pract ical 
programs for the Spectru m -
Tasword and Masterfi le - can 
be loaded from Microdrive, and 
I regard these as genuinely 
compatible. 
EGMatt hews, 
Dorset. 

Virtues of 
Sanyo extolled 
I certai nly agree (Routin e En­
quirie s, issue 90 ) that the Sanyo 
MBC is a worthy alternativ e to 
the QL. Indeed , I bought my 
Sa nyo inJuneal'\.ercance ll ing a 
QL order, and have been 
pleased with the decision. But I 
really must take up the in­
sinuation that the Sanyo only 
runs bundled software. 

I have up and running Fri­
day, dBase // , Cardbor. 
Ea.sywriter. Wordstar Profe s­
si-Onal with Correct.star and 
Star index, Multiplan, Super­
calc 3 (with exce llent gra.))h 
making ability dumpable to a 
wide variety of printers), Pa.s­
eal, Fortr an 77, a pa.inting 
programme called Graffi ti , not 
to mention aome arcade ge.mes 
that would put the 'populars' to 
shame. 

Any Sanyo owners out t here 
who would like to know how to 

ro : .~~52r,JcNc :i;t~~ik: 
to cont.act us at the Sanyo User 
Group before publishi ng ras h 
comment.A about the machine. 
Keith Teen, 
SOAirmeadH ouu, 
Kengsmead Way, 
WndonE9. 



THE ~I EXTERNAL ROM 
~~ BOARDS 

An Epson in Commod ore clothing 

A,...,.~ ............ 
".IUNCTIOll*IAO 
AlllttiWAY 
LOMMNlll 1tSAO 
TU l1·113MW 

THE HOME COMPUTER SPECIALISTS 

BBC 'B' + DFS £575 
with 1 OOK disk drive 

BBC'S' 
with cassette recorder 
Plus 5 software packs 
SINCLAIRQL 
COMMODORE 64 
with cassette recorder 

ACORN ELECTRON 
with 5 software packs 

ACORN ELECTRON 
with joystick and interface 

QL 14 "MONITOR 
SINCLAIRQL 
with monitor 

£399 

£369 
£234 

£199 

£209 

£175 
£525 

FRIENDLY ADVICE&S ERVICEA T EVERY BRANCH 
230TOLWORTHRISESOUTH,SURBITON 01-33743 17 
30STATIONROAD,8ELMONT, SUTTON 01-6422534 
114G UNNERSBURYAV E, EAUN G 01·99 25855 
26STANLEYROAD,NEWBURY (0635)30047 
1 MANORROAD,CADDINGTON,LUTON (0582)C58575 

~ £1000 Instan t cre<fit :IC 

QB "COMPUCAB" 
HOME COMPUTERISTS STOWAWAY CABINET/DESK 

FROM ONLY £57 .50 + carr 

I l j !I 

-* DESK TOP SLIDES SHUT WHEN NOT IN USE 
* PROTECTS YOUR EQUIPMENT FROM DUST 
* NO NEED TO UNPLUG 
* 3 COLOURS- WHITE/LIGHT OAK/RUSTIC OAK 

I ENCLOSE CHEQUE FOR£ . ... .... + £5.00CARRIAGE. 
PLEASE FORWARD MY COMPUCAB IN (TICK COLOUR) 

I :;:.: j oor:.:K I RU=-~AK j 
Name 
Address ......................................................................... . 
Post to: 

Ttl: -""' 

QU EENBUCKL T D 
BENTA.lLS, PIPPS Hill 

BASIL.DON, ESSEX 
TRADE ......... -· 
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Q, .. t....._.,...,.... 
COM,ultr Md I'• toni betwttfl 

IMl8CMicnllOdtM-. 
r• • u.. B1C NCaat ., ., 
.t...11.t ............... 
-~•NltilN:IM"• --11 .. tile r.t.,... NCIIUN Fve 
i.e.d ~ afttr lM,Jfnc. celMfllf' 
v.. can loaid SMc:Wr MCI B8C 
,..... ... 11.ts untrw? 

ru,!~=·· 
A You're c1ught in the clauic 
"-ma g or computer buying -
although for the wrong reaaon . 
So far no-one haa produced a 
mach ine emulator for any of 
the popular oomputen and the ::r:. it the leaat likely 

ab~::'~~· :r~rtt!S~: 
or BBC programs on t.he Enter­
prise. 

In deciding on the compuUcr 

!°tu~1beiwee: 11! ~.:{• a!: 
t.ruAted 1y1tem tha t h8.$ a lot of 
aof\.ware and perip he rals, and 
a red hot, new design with 
very little a vailable for it. 

In decidin, which machine 
to go for , you should look back 
1t numerou1 iuuea of PCN 
where we have answered aimi· 
Jar questiona. Last week', re· 
view of the Enleri>rise, and our 
retrospectiv e on the BBC in 
December ahould help you de­
cide . 

Can my typewriter 
double as a printer? 
nc,. .. ,...,..... ... _ .. .. '( _ .. _..,._ 
••.,.it~ I MMa4U ---­.. ~ . -alNaSilftf' 
... D4JN wlttl W/40 illttmce , ............ -....1w--

···--... ---,-- .. -tloio ? 

t~fo~~'if W6. 

AWe're not aware of any wa.y 
this oould be done ; how­

ever, we reckon th.al the beat 
way of achieving 90mething 
along theee lines would in· 
volve connecting th e typewri­
ter to the Spectrum through 
an RS232 interface, and using 
the lypewriter u a terminal. 
But in order to do this you 
need a typewrit.t.r with a full 

:hfch =-~t:. :c~~~i~ 
circuitry built in to 8C&n for 
keypresaea and send them to 

~e.';;t ~ L}1.'::i~~~er 
1be Brother EP44 ia an 

example of a printer/typewri · 
te r that will all ow you to do 
thia, and there are a few othera 
arou nd , but in this case you 
eeem to be out of luck. 

How to increase the 
Dragon's text screen 

!EUftaDnp. l2NIIII...W .. 
IIICfUM U.. tat ICf'NII te 
30 x 60 clllnden. I ...W 

.... ... ..,,... - '°'"" ea.. 
-....A1o ........ -
t1t..t•tllis.•C..Wlt,yteCNNrt a 
..... ,,.....,INdlliN ? 
CJ onn. 
Br~rlyHill, W Mid/a/KU. 

A ~~~pre ww:nt!~~~~ 
any advice that we can give you. 

The only pt'Odl.lrt we know of 
that will 90Jve tome of the 
difficult.ies i1theOS9operating 
1y1tem which gives you a dis­
play of 16x tH characters. Thi1 
wa. marketed by Dragon Data 
before it& derniee and may at.ill 
be nailabl e from 80me deale:ra. 
It WU pri ced at 8J'OU.nd £AO. 

You could al,o try Premier 
Mitr01yst.en1.1 which produce1 a 

(~~~Ol~~1i3 ~/ he Dragon. 

JANUARY 
OFFER 

I want Personal Computer News delivered to my door 

every week 

O I yeor(~l 1u~s) . . ~ (10.00 

O I year Europe.. . ~ / (25 .00 

0 1 yeota1rma1I .. ... .. . .......... . ..... ~ /(55 .00 

O I encloM my cheque made payable ta ~sonol Campu1et' ~ 

D PleoM chorg,e my Ac.ceu/Vi'°'1),n,et".Jl4.rrtffic:on EAptHi cord (de&.~ wflie.re not 

-' icoblo) 
Ac.caun tN o , ______ _ ,E11.puydote , _ ____ _ _ 

Get Penoul computer News delivered he 
to your door ewe,y well for a year in our 
special Jan,,.ry haH·price subscription 

offer. 

What type of con,pul«doyek.1 use? •••• .•.••••••••••••• • ••••••..••••••••.•.•. 
0o )'OU UM i1 for home/wonu'educo tM)n? ________ __ _ 

~I I I I I I I I I I I ll llill 11 

All In the fonn below and be sure of rettlng 
your copy of action-packed Penoul 

Computer News for less than half the shop 
price ... just £10 for a whole year instead of 

the nonnal price of £20. 
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Send to, Subscriptions Depl, 53-55 Frilh Street, London W1 



Flashy intem1pt 
for the Atari 
This machine code routine uses 
a vertica l blank interrupt to 
flash the cursor on an y Atari. In 
the routi ne it decreases mem. 
ory location 71. When thi s 
rea.cheiJ zero it turn s th e cursor 
off (usi ng l'O Kt: 1ss ,o), then 
repeats th is but turns the cur -

:-::kt: o~j ~si~fS<> Mt:~;~~~ 
inverse characte r&, this routin e 
also flashes any t hin g printed or 
typed in inve rse. 

Af\errunningthisprogramit 

;;~I t:~~~::/~~I !~\=P~~ :!~ ~Z>t~E: 4~!=~~ l~~ERL~;M PVT UP OVERLAY 

~r:=t~!%:t:e ).VSH (I~) ~~ ~~~ r:~"::~ . 0 RFI" SL-r !=!TATVS AS HIRES 
Tochangethe s peed a twhich '5VI FI Ll. 13~. 4 0,b' + Rl:M Cl fAR SCRE'FN OVE RLAY 

t~-~~~~ht~~:·m~:~;~: ~: ~~=S~\ 1~~·~:·~TEP 5 
speedyouwan t. Theh ighcrthe 80 CIRCLE N. 1 : REM Jll~jf A OEM(• 
numbe r is,theslowerthecunK1r q 0 NE.XT N 
willflash.Afterdo ingthiSRU N 100 (.IIR3[T b.0,0 
it and NEW it.. If you wish to 110 FILL 1'3~ .1.5 REN INK Cl~ANM~ 
change the speed type POKE 1 ..:0 t; N J} 
16 :38 , speed, (speed be ing the ~ - --- - --- - - - - --- - ~ 

~yu;~!u~!ci
6
°:, >~pee<1) then Orie overlay 

Ja,on GosUng, delusions 
Notta. 

cursor is out of sight , t hen type 
Return a few times to brin g 
back the cursor. Next , type 

5 RE'1 F L ASH I NG CURSOR IIY JAS ON GOS L I NG 
10 FO R N•l53b TO 1592 : READ I : POKE N. 1 
~0 A-VSR<153b) 

You can usefu lly del ude your 1"QK1: <1eooo ,:n and you will find 
Orie 1 or Atmos by exploitin g your text screen with all you 

~~r::i~tfTi:e:~~~':.8~°! pr;;::ur~il!= listing is a 
30 EN D 
100 DATA 10 't , IO'il 
I~ DATA 16 
1 10 Df'IITA 133, 70 , 105 , 70 , 133 , 7 1, 100 , !'ii , 102 , b , 109 , 7 . 32 , 

<i1.2.2.::e, qo 
l 15 DATA 198 , 7 1, 2 40 , 3 . 76 , 98, 228 
12 0 OATA lb'J , 2 , 20:":I. 24.J • .2, 24!0 , 12 , t 6'il , 2 , 14 I , 24 3 , 2 , 165 , 

70 . 133 , 7 1, 1b , 'JB, 2Z B 
130 DAl A U, 'il, 0, 141 , 24:J, 2, 105 . 70. IJ J , 71 . 76, 98 , 228 

program above overlays the demons tr ation. Remember 
Text screen wit h the Hires that the Orie th inks it is in 
scree n by poking 48000, 156. It Hires , so TEXT or POKE 7CM,2: 

lhe n overo:imeiJ the restrict.ion POKE <18000, 82 retu rns thi ngs to 
of not be ing able to draw on t his normal. 
psuedo window when in Text Do not try to use a y·axis 
mode by convincing lhe Orie va lue greater lhan 135 and 
thatitisactua llyi nHi rcsmode remembe r which mode you 
with a POKE 10<1,s. have poked 704 with 88 PRJNT AT 

Spectrum half· and ente, " " " .. All the 
progrtlm lines aft.er number 1 

way measure shoul d vanish. Now any sub ­
If you want to aave a program rout ines or other li nes can be 
still under development and entered to be tested and even 
clearthecomputer' s memoryto RO N, to get them righ t. 

If you have Just switched on, etc will not work in Hires (ie, 
pokmg locat1on 48000 with 156 704 conta ins3 ). Fi nally when in 
reveal s the Hires screen filled Text , POKE 1CM,1 providea a 
with vertical lines . You can now I safeguard against select ing 
move your cursor around the H ires if you wish to preserve 
screen a nd it disappears under this area of memory , 

test a subroutine or program To ret urn to the original 
lines before incorporatin g program, it is essent ial to delete 

the overlay and re-eme rges. K Heptinstall , 
Try typing some text when the Blacltpool, Lones . 

:~~:ruray find thi13 proce- :: Ji~ke~a~ 1i~e~8~~1 ~~ 
1 Let a • PEt:K 29637 + :zM• Pl!.f:K after which , enter RUN' I (to 
23638 : PRlNT PEEK a : PRINT PEEK reset Var a ) , and ente r as a 
(a + l ): STOP direct command : 

Enter RUN I and note down "POK& a, ( the first number 
th e two Peeked numbers given. no~): tiOKK {a + I) , (the 8eCOnd 
Now chan ge the line to: number)", 
I Let a -= PEl!:K 23631 + '256 • PE t:K and it will re-appear. 
2363 8: POKE a,64: POKE (a + 1),0: R Luxton, 
S1'0 P I Solihull , West Midlands . 

Error-free 
BBC programs 
~~:t:re~mt~:: a;~:r~~; 
into a BBC micro. It gives a 
short bleep when lower case 
letters are ente red. 

It d iffers from olher prog ­
rams of th is type 88 it uses the 

keyboard vector OSRDCH 
leaving the 'events' vector free. 

Wit h OS 1.2, •FX 214,l 
shortens the bleep, whi le •Fx 
212,216 or 212,232 soften s it . 
The rest of the listing works 
with a ll versions of the OS. 
•FX210, l tums all sounds off. 

E,~t,.~;: 
16Krandom 
access files 

que to create files on di.sk 
shorte r than the default l6K. 

UZI •K. 1111?&2 10 - 01 ? &211 • 91 •FX 2 14 , 111"1 

BBC owners can create random 
access file& on disk using less 
than th e 16K of disk space 
claimed by the OS. 

The ma nual s menti on t hat 
since a nyfilecan be accessed by 
the random access commands 
(O l'MN IN , Ol'KNUP , PRINT£ , etc), 
you can reserve disk space for 
files longer than l 6Ksi mply by 
us ing • SAv E "filenam e" 
ssss+ u.u. to &ave an y block of 
code of the requ ired len gt h from 
anywh ere in memory ( i~. any 
garbag e at a ll). You can then 
write to and read from the file 
using OPE NUP ("filenam e") and 
OPE N IN ("filename "). 

You can use the &a.me techn i-

10 

x s ....u.our(u..,._,, l :cuaa.. This 
2 0 VE C• ! &:210 AND &FFFF1 IFVEC • &900 END 
3 1!1 FOR P• l!l TO 2 STEP 2 

createsafileonthed isk , while 40 PX• &900: [ OPTP 
the opera ti ng sy.s~m reserves :50 Cl'1P# ( ASC .. ,a .. ) z BCC E 
the defau lt64sectors ,orl6K. 60 CHP#(ASCHz " -+-1) 1BCS E :~~a .. ~:;::l;:::Js1:: : 70 LDA#7aJSRlcFFEE 
which can be accessed by OPE· 80 w E Jt1P VEC 
N UP and OP£.NlN' in the usual 9e l I NEXTP 
way . 100 RE1'1_ RUN th•n pr••• BREAK :~=~::;::k::; ~5 '===~~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;:;;;;;:;;;;;:;;;;;:;;;;;:::;;;; 
bytes long , wh ich can a lso be Golden tip for ~= a~d ~:E~~~~1

Thflisb! Memotech silence 
very handy techn ique for &tor - Having tr ied lhe savelload 
ing &mall data filea, without ecreen routines for the 
uslng large amounts of disk Memotech in th e Novembe r 17 
space. issue, I have discovered that the 
ArchibaldMcD onald , computer carries on mak ing 
Glasgow. noises even after all the data 

has been transferred to tape . 
To stop lhis try inaerti ng the 

following lines of code aft.er the 
c:•u..£A AE instructions: 
LD A, £9F 
Olrr (&),A 
INA ,(3) 
Julian Barleway, 
Chandlers Ford, Han l.$. 

PCN JANUARY l91985 



Now BASIC can do more . . 

it on ly has to 

fast data handling 
key record access 
efficient file use 

CALLMUL TIKEY 
MUL TIKEY works with Comp.led and lntefP{eled &sic 

MUL T IKEY accesses reool'ds by full, pania l oroombinedkeys. 

MUL TIKEY can handle multiple index files and jotrl data files. 

MUL TIKEV uses "B' -tree indexing for power with flexibility . 

MUL TIKEY is easily main1ained, robusl and adap!abw. 

CAIRN 

PAM 
COMPUTERS 

FOR YOUR FIRST COMPUTER SYSTEM 
when you buy a system from PAM COMPUTERS that is 
not all you get, with each system comes advlee. training 

:~~~gf~~neo~~p~s~ne~: ~~.~l:t~ ~: 
your needs are 

APRJCOf PC- IIIJIIREllfflTEMll- + ftl 

llllffOMJIC IIIS-IIUIDIEISfflTEM 
WITH SAGE tntegraled accounts 

Utll + ftl 

Included ,n these prices is the BROTHER HR-15 
daisywheel printer a box of disks. printer cable . free 
software and on-site training PHONE for details . 

Sample of our PUlffEllftlCEI + vat 

Epeon RJUICJT=/£382 Oki IIICtllll3A £1121£311 
c.nonPW 1080A £274 BROTHERHR-15 £:NII 

3 TENNYSON ROAD, ASHFORD, MIDDX 
(07842) 48972 

Get more out of your BBC Micro with the 
New Marconi RB2 Traclter Ball 

PCN JANUARY19 1986 

It's perfect. whether your micro is your 
ho bby, an educational too l or a source o f low 
cost CA D/CAM app lications.It's ideal for 

word processing and games too.an d unlike 
a mouse needs no regul ar cleaning. 

If you're a Commodore or 
Spect rum user don't despair. There 
will be a Marconi Tracker Ball for 

you coming out in the Spring . 
For full details please 

comp lete th~ coupon . 

ONLY£59.50 
To:CentalTradeM arketingLtd. , I 

Ashton Lodge, Ashton Road, I 
~~;~e6= ~-LU61NP. I 
~:~:!~~::e~sa~~the new I 
Name: ___ __ __ I 

_ _ __ __ I 
I 

-- --- - --- --- 1 
L-- --- Thi.No., _ _____ c.J 

11 



BASIC TOOLKIT 
Imp""" your procra mmlng skills with thete toolk~ listings from Stuart Nicholls. 

11is program is inte nded to help both Renumber the range o to 9999 with a default value 
Basic an d mach ine language prog- of 10. 
ra mmers to develop and produce This option , as its name implies, will e stepbetWNnlirtH-Thismustbe int he 

their working programs. It has five renu mbe raBasic programfromanyline ran ge 1 to9999andhasadefaultvalueof 
roulinestoach ievethisa im. number to t he end of the list i ng, a nd 10. 

includes all the usual keywords, GOTO, Aft.er all three inputs have been 
cosus, RESTORE:, LIST , U,IST and ltUN. entered, a check is made on the validity 

It statU by asking you three ques- ofeach. l fanentry isnotacce ptablcthen 
t ions: one of the following error messages will 

1. Renumbe r 
2. Delete line s 
3 . Delete ltE MS 
4. Create line OREM 

5. Keep line O RE!.t only • fl'Offl o'4I line ne. - Thi s can be any be printed: 
numberfrom0to9999but defaultsto 10 Old line no. too large - the old line 

To call the program enter as a direct if Enter is pressed without entering a number exceeds the last line number of 
command: number. As with all input so nly numeric the Basic progra m. 
RAN[)()!.'I IZE USK63o400 

but note tha t there must be a Basic 
program in memory before the utility is 
used. An error report 'Sorry . .. no Basic' 
will be prin ted if an at tempt is made to 
use it without a Basic program being 
present . 

key presses arc ente red and after the New no. not valid- thE" new numbe r is 
entr yoffourfigu resonlyDeleteorEntcr less than the old number and will 
is accepted. Numbers can be entered overwrite an unchanged line. 
with or without leadin g zeros. The Start/step size will overrange - a 
normal Brea k can be used at any time to combination of start and step will cause 
return to the menu. t he last line to exceed the maximum 
e Newlinestlrtno. -Thi sagai n can bein allowed of 9999. 

Zero steps not al lowed - a zero step size 
was entered. 

Once all three values are accepted the 
program will be ren umbered. You may 
see som(!thing similar to morsc code on 
the screen, t his is part of the program 
andsho uldbeigno red. The .s,creenisuscd 
as a buffer to hold keyword addresses 
and va lues cate ri ng for approximately 
I OOO alteratio ns to COTO, cosue etc. 

After renumber in g. the rout ine re· 
tu rnl! to Basic and automatica lly lists 
your program. 

There are several poin ts to note with 
th is routine. lf a GOTO, GOSue etc is 



calculated the rou ti ne cannot recalcu­
late for you but will highlight that 
part icula r keyv,ord by making it flaah . 
This will indica te that it should be 
amended. EcHt the line and delet.e the 
t wo hidden characte rs before and after 
th e keyword , 

lfa ooro, oosu e etc refe rred to a line 
numbert.hatdid not exist but. was within 
theprogrnm , thi s will be corrected by the 
routine and in ren umbering will refer to 
t he next li ne. If a OOTO, oosun ctc 
reforred to a li ne number above the 
largest in the program then , because 
when renumbering it may refor to a 
renu mbered line, this will be highlight.­
ed by removing the number and replac­
ing it with a flashing crrr. 

The program will ignore keywordJ in 
the after RF.M statement. and alto in 
PRINT stete mcnt.s. 

Once you have used the renumber 
routine, scan t he list ing for any of the 
above point.t and amend as nece&Jary 
before run ning your program. Re­
numbe ri ng from a 1pecified line allows 

Listing 1 
19 DEP' l"N • fl •J N t l y/ 161 
28 Del' FN bl)• y- FN -.c l t l6 

39 Dflf FN cCJ • INT C• / 256 ) 

•• D(F FN ,IC> • • · FN cfl f ~ 

::,e ot:P' f"N e ll•INT It / ~ ) 

6 e DIIF f"N fll•l · FN •Cl f 2:l6 

78 DElf FN 9l••,b l•C0 1>£ ••lbt - • 

· -7• CCODI! • • f b) , s n 
ee Dlf" FN h C• • l•l6 11FN 9C•e, t l • 

FN <Jl• e ,'21 
.,. DIEP' l"N cell•C ... I FN •• , .... 

• ? tl .. N .o ,• 11•CHft e fFN b0•• 8 • 7 

.. IF N bll >• >1 
18 11 ,.APER 7: INK 8: CLS 

11e LET r • • "8" 
1ze P'ft1NT Al ll, 7 1 ,-L ASH 11-R£N 

SET CUS l.OCl(•1AT 13,31•HAvt: YO 

U CL l'.AHD NEl'IOR:V ? " 

138 INPUT "6 t•rt •ddr••• IDl:C IM 

ALI " l • d" 

' 

1•8 P~t:111 ?: I HI( 8: CL S 

1:ie CL• : LET • ••d r 
... l.lT y• FN co: .... U NT FN c e u 

17 . LE T y• FN ,IC): "" I NT FN e e l) 

18 8 I N,.UT ' 9 b )l l•• • CHI<. "lb e 

198 IF b • • • • THUi 00 TO 18 8 

288 I I" b • •·zz· THl[M GO TO .,.. 

21e L&T •t••<lr-
'22e l.lf le .. • LEN b • : IF I INT 11• 

"/2)1 f 2() 1e " THl!:N l"'"INT •0,1,1 ftO 

. o f c ~,. •• • 1 : 00 TO •1• 
238 IF len • 18 THl:M 00 TO ZS8 

2-48 11' b e ll•" - 1 TO l( )"Zl" THI N 

PR I N T ·No ·zz· ••rk•r ·1 : 00 T 

0 •19 
2':S9 F(M ••l TO le,.-21 IF b• f • I C 

•9• OR b• lel)'F• T .. N P'ttlNT "I " 
v•lld c hP', "J : GO TO <lt e 

26 111 If' beCe>< " A' A ND b • I•) )' 'P' 

THEN P IUMT ' l"v el d chr. 

TO <lt e 

27 9 ... T • 

299 L •f x•e 
29e Jl'C)II! ... , TO 9 

3 1111 LET • • •b•I TO 21: 

318 II" b••·zz · THl&N Lt:T k • 'P: L 

ET r • •b • : LET b• • •• : 00 TO 3 • • 

329 ..... INT • • 1" 'f 

33e LCT p•FM h t • • I 

3-4e Ll!T 11•• •P 
3S8 ,.()1(£ •dr , p: LET edr• ed r-+ I 

368 Hll< T le 
378 LIT )l• F N ,I ll: PRINT " • " l l" M 
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you to open holes in your listing for 
insert.ion of extra lines. 

Delete lines 
Should an area of a Basic listing requ ire 
deletin g, and ifit is of such a s ize thnt it 
would be tedious to remove one lin e at a 
time, th it option should be used . The 
input requirements are: 
Delete from line no. 
to line no. (inclusive ). 
You need a start and a fini sh line 
number,a ndth e defaul t is 10. l tdocsnot 
matt.er which nu mber is entered finl as 
the program sorts th i.e out. However, an 
error meuage may be printed if Lhe 
higher numbe r excei!ds the last Ba.sic 
line numbe r . 

The lines deleted are inclu1i ve, but 
note thal ifa linenumbcri tspeci fieda.s 
the lower and that line does nol exist 
then the nextlinew ill beta ken , whereas 
a high er line number tha t does not exist 
will betaken as the previous line. So, for 
example , taking a program with a 
listing in ttepsof l Ofrom lOOto l OOOand 

c•111 · 1 °1 b• 
398 L.T • • • b• 
3 'P9 II' y•F N ~ 1• • 1 HEN 00 TO <I 

•9e "111:I NT "Check•"• 'J 
<118 l"fll l MT "el"f'D P' . ,. . •11ter•: 1£ 

EP . 2~ .5: •E E P -~.2: LET •d r••t 

•2e 00 TO 188 
439 Ml!,. .1,H 
-44e 11' r e <> 'Z Z" T.CN 00 TO IS. 

-4S9 PtUNT ·~ AA TEltJIII NATID• ... 
1899 PAP1ER 7: INK e: CLS. : Ll: T p .. 
1919 l,.._.T " f81cr- _ ,. Ollt ,,.,rll'lt• 
,. .,.,._. 
192e IF qe • "P" OR ~ · ·p• THE N L 

ET p • I: 00 TO 1e4• 
1113111 II" qe <> ' S' AND q9 ()'•• THIEM 

a.Elf' . 5,2: 00 TO 1•1e 

1••• 1..-UT " Fr- • ddr ••• I M CJMA 

l.) "l•t 
1ese INP"UT 'To . .. ....... ( D£ CU IALI 

.,.11• 
1868 PA,.(:ft 7 : INK 9 : CLS 

11178 FOR ••• t. TO •l'l<I &TEP 9 

11118e LI T )' • FM c C I: IP' p THEM 

R INT '"" c•o I! 00 TO , ••• 
IMS '11ttNT FM c e c, I 
199e Ui:T )'• FN <Il l: I F p THIEM LI"' 

R INT "" c• o l GO TO 11ee 
19 95 ,.fll l NT FH cell 

1 1e9 LIT t •e 
1119 l'cwt i•• TO 7 
11 2.9 1111' ••t>el'ld THI N LET r•e: 0 

O TO 1159 
1138 LIIT y •PE.£1( 111• .. 1: LE T t•t• y 

11 • e 111 p THE M l,.R I NT FH c:• 11 1• 
0 1: 00 TO ltS 9 

t l •5 ,.ftlNT FN c 9 CI I' ' I 
1 19,. l<T r 
1 155 LIT y-F N I U 
1168 If' jl THl:M LPtU NT "• "tl"N c 
S f l J: OG TO lt7e 
11 65 "IIII NT •• • • ,. .... c e 111 

117e IF •• ._, .,,d THIN 00 TO 1219 

I t 9 e IF p THEN L'11tl HT : 00 TO I 

2H 

12 H NIXT ll 

121• I f' p THEN LP'RINt ·zz·: I TO 

p 
122• ,.,u Hr · zz · 

requiri ng deletion lines input ae 875 to 
359willdeletelines360to870inclus ive. 

This program is inst.ant.aneoUJ and 
will liat your remaining program on 
completion. 

DeleteREMs 
Once this option is accepted it will 
au tomat ically search your program and 
delete all REli statements wheth er in a 
mul ti sta tement line or on thei r own. 
RP.M S are helpful when producing prog­
ramsbutdoslowdownexecutio nofBasic 
so it can sometimes be a benefit to 
remove them once a progTam it fully 
tes;ted and work ing . 

Create line O REM 
This routine is of moet use to machine 
code programmen who use an asse mb­
ler which ente rs code directly into first 
line Ret.1 statem ent, (the McGraw- Hill 
Assembler for exam ple). If your code is 
severa.l hu ndred bytes long it can take 
severa l minutestosetu pth eini t.ial REM 

state ment even UJing multi 1tateme nt. 
techn iques. 

Using this facility, all th at is neces­
sary ia to enter t he number of bytes 
requi red (0 to 9999 ) and, providi ng t here 
is 1ufficient. memory avail able, you will 
get an instant line OREM statement set. 
up and litt ed.. 

Keep line O REM only 
Should you ha ve an assembler of the 
Mc:Graw· Hill type , or even a simple 
hexloader progra m, thi s routine can be 
used to remove all the Basic listing 
except the first line which, ifit is a REM 

statem ent, will be ren umbered lin e 0. 

The machine code 
ToenterthehexdumpintotheSpect.rum 
a Basic hexloader must be used, IO first 
enter th e dual purpose Basic progro m as 
in Litti ng I. 

GOTO 100 al low, the input or hex 

num bers in bloc.kl of eight , with a 
check&um number which is the sum of 
the previous eight numbers modulo 256, 
and will detect moat erro rs in input.a and 
allow that line to be re-<:ntered . To end 
the input ofhei.: numbers ente r zz afte r 
the last checksum number. 

ooro 1000 will print, eith er to th e 
screen or the printer, a hex dum p with 
checkaums of any block of memory. It 
can be used to check memory locations 
should t.he program fail to function as 
described in th e instructions. 

Once thi a Basic progra m has been 
typed In we are able to enter th e mach ine 
code. Firs t enter u a direct command 
euw1: 13)99 to enaure that the code will 
be safe ly poked in above RA.Mtop, th en 
enter the hex numbers as in the hex 
dump . These numbe rs shou ld be ente red 
in blocks of 18 characters, U eight 
t'o\o·o-t.haracter numbe.n and the check­
sum characters. 

Remember the re must be no spaces 
betwee n characters IO the first.block will 
be entered a.s: 
CS ACF'9Q00000000069 ENTER 151111-

13 





F7A8 C3 AC Pi' ee 0 0 0 0 "" "" "' 68 
F7B0 U 011 1'7 :53 6F n: 72 79 • 47 
F788 2E 2E 2£ 2£ 2E 6E 6F 28 • E3 
F7C9 42 <11 :53 <19 43 16 01 911 • 8<1 
F7C8 1<1 91 <ID 4:5 4E '!l'!I l<I 8 8 • '!IE 
'F7D9 16 8 <1 06 31 2E 29 '!12 4:5 • 36 
'F7D8 4£ :5:5 4D 42 4:5 '!12 16 06 • E:5 
F7E 9 96 32 2£ 29 44 4'!1 4C 4'!1 • A8 
'F7E 8 '!14 4'!1 211111 4 C 49 4£ 4'!1 '!13 • 34 
F7F9 16 ea 06 33 2E 211111 44 4:5 • 2E 
F7F8 4C 4:5 :54 <1'!1 28 :52 4 '!1 4D • 2E 
Fees '!13 16 l!JA e6 3 4 2E 2.e <13 • 3£ 
F888 :52 4:5 41 :54 4:5 29 4C 49 • 26 
F819 4E 4:5 211111 30 29 '!12 4:5 4D • £7 
Fe1e 16 8C 06 3:5 2£ 20 48 4:5 • 311 
F828 4:5 '!19 28 28 28 4C 49 4£ • DB 
F828 4'!1 2fJ 38 20 '!12 4:5 4D 28 • 119 
F838 4F 4E 4C :59 16 S E Qll6 36 • A2 
F838 2£ 28 :52 4'!1 :54 :5:5 :52 4E • 2E 
1"849 29 '!1<1 4F 2.0 42 <II :53 49 • 92 
F8 4 8 4 3 16 88 87 <16 6 9 72 73 • FF 
F8'!19 74 2" 6C 69 6E 6:5 28 6£ • CA 
F8'!18 6 F 74 28 '!12 4'!1 4 D 16 8.8 • FD 
F (l 68 BJ 4E 6F 2E 28 4F 4 6 28 • Cl 
F868 14 8 1 42 :59 '!14 <1:5 :53 14 • 88 
F87 8 111119 29 39 39 39 39 28 <ID • 71 
F878 4 1 se 2e 16 11 8 9 14 a, • 0c 
FB88 '!19 14 ee 28 '!14 4F 2.8 41 • 9 1 
F888 <13 43 4:5 '!10 :54 16 13 111119 • A l 
F898 14 81 4£ 14 98 28 :5<1 4 F • 3A 
F898 28 43 <II 4£ 43 4:5 <IC 81 • C7 
F8A.8 64 88 76 88 78 81 28 Fiii • 28 
F8A8 C9 23 23 :5E 23 '!16 23 19 • 22 
FBBB C9 78 B I 08 C8 76 I A 13 • 68 
FBBB D7 18 F6 CD 89 F9 11 711 • 37 
F8 C8 F8 91 2 4 88 CD 111 FS 8 1 • 9 4 
F8C 8 FE DF ED 78 Cl d.7 28 82 • 96 
FeDe 37 C9 81 F E 7F ED 78 CB • AE 
F 8 D8 :5F 28 EC AF C9 2A :53 :5C • BC 
FSES ED :58 411 :5C A7 E'!I ED '!12 • BA 
F8E8 El C9 3E 8 2 CD BI 16 CD • 98 
F8F8 68 BD 3E 82 CD 81 16 C9 • d.:5 
F8FB 3E 16 D7 7 8 D7 79 D7 C9 • 93 
F98 8 CD F8 F8 3e l<I D7 :SE 8 1 '"' 2:5 
F998 D7 3£ 3£ D7 3E 14 tl7 AF • 82 
F918 D7 C9 CD .88 F 9 C:5 21 A8 • 117 
1"'1 18 F7 E:5 86 .8'!1 36 28 23 18 • 78 
F928 FI El Cl ec CD AD FB FD • 18 
F928 CB 91 6E 28 FA FD CB 81 '"' 2:5 
F938 AE CD C2 FB CD '!I. I F D8 • <18 
F93 8 3A 88 5C FE 9C 2 11 18 7 9 • :51 
F9 <19 FI: 18 28 E9 81) 28 36 2.8 • AC 
F948 CD FB FS 7£ D7 18 D5 FE • FD 
F9:58 Stl 2 .8 85 Ctl 78 F9 3:, C9 • 73 
F958 FE 38 38 ea FE 3A 38 C4 • :5A 
F96B ':SF :,9 FE IC 28 BE 7:::S CD • 18 
F ,.68 F8 F8 lE 13 D7 3E 81 D7 • 2£ 
F978 7E D7 3E 13 D7 AF D7 ec • 8F 
F'178 23 18 A9 79 FE 18 28 tF • BA 
F998 EF A9 38 21 AB F7 7£ FE • "6 
F988 29 28 19 E5 Dd. 38 CD 28 • 38 

F99" 21) EF ru A4 .84 SF' le El • ED 
F998 23 18 EB CD A2 2D C9 3E • C9 
F9A8 88 D7 3E 31 07 3£ 30 1)7 • 6A 
F9 A 8 01 0 A 89 C9 3E 97 CD 98 • 81 
F9B8 22 FD 36 :53 38 CD DD FS • e2 
F988 28 8E Ctl EA F8 1 1 "' F 7 • 9S 
F 9Cl!l 81 1:5 89 Ctl Bl F8 AF C9 • 84 
F9C8 CD EA FB 11 CS F7 Ill ! 8• • 111 
F 9 Dl!l 89 CO B l F8 91 FE EF ED • :51 
F9D8 7 8 CB 67 c e 81 FE F7 &:D • 5 '!1 
F9E8 78 Cl 47 CA DE FB CB 4 F • 4:, 
FVE 8 CA 18 FB CB :57 CA 8D F A • •e 
F 9F8 e a SF 28 4.8 ea 6 7 28 DC • C8 
F '1F8 81 84 e c CD 88 F8 38 ea • (19 
FA.88 CD EA F8 2111 :53 :5C 23 23 • CE 
FA.08 23 23 7 E FE EA 28 SE 1 l • F3 
FA 18 49 F8 81 1:5 88 CD 81 F8 • CD 
FA 18 CD 9F F8 18 Al 2A :53 5C • 88 
FA28 AF 7:, 2 3 77 28 CD 118 19 • 89 
FA28 2A 41 :5C CD E'!I 19 CD EA • :53 
F11138 F8 C3 F 9 17 81 94 9A CD • A:, 
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I 
Then check that the code functions I the Basic program (ooro 1000) to com· 
correct ly as per the instructions . Enter pare hex dumps (the quickest way is to 
RAN001'f!ZEUSR63400tmdcheek itout.. lf a look at the cheeksum numbe rs) and 
command does not work as described use correct any mistakes. ~ 

FA38 88 FS 3fil SC CD EA F8 11 • 2F 
FA<19 51! 118 Il l lD .88 Ctl 111 F 8 • EA 
FA 4 8 81 17 118 CD 12 F9 D2 C8 • SA 
FA:58 F9 2A :53 :5C C:5 .91 9 6 8 111 • 9E 
FA:58 CD :5:5 16 23 AF 77 23 77 • 18 
FA68 Cl C:5 C'!I 83 lil:::S 23 71 23 • 88 
F A68 78 23 36 EA 23 36 8D Cl • DA 
FA78 78 81 2.0 87 Cl CD EA F B • ea 
FA78 CJ F9 17 CO :5:5 16 Cl 23 • EF 
FA8 8 36 38 88 78 81 28 F8 CD • 7F 
FA88 EA F8 C3 F9 17 81 84 8 8 • C2 
FA98 CD 111 F8 1)2 C8 F'1 2A 53 • 9 8 
FA98 '!IC CD E.8 F8 CA D6 FA 23 • IE 
FAA.e 23 :5E 23 :56 E5 19 El Et • C4 
FAAS tl:5 ED :58 '!ID ~ D:5 ll EA • A6 
F A Hi FF CD (II 19 DI ED :53 5D • DE 
l"AB8 :5C D I 3 8 8 3 23 18 DA 28 • A8 
FAC8 7E FE 3A 28 8A 211 28 28 • 69 
FAC8 13 E 8 CD E:5 19 18 CA EB • 96 
F A DS CD E:5 19 23 18 C3 CD EA • 88 
FAD8 F8 2A :53 SC CD E9 FB CA • 411111 
l'AE8 F9 17 23 23 f:'!I 23 :5<1 '!II) • 8F 
FAE& 23 7E CD 86 18 l"E 8 D 28 • 67 
FAF 8 F7 A7 ED :52 EB El 73 23 • 3F 
FAF8 72 23 19 18 DF 2A '!13 SC • 7& 
FB.88 CD E.8 F8 28 82 37 C9 CD • 9<1 
F B 88 811111 19 D8 CD A 9 F & 18 F8 • tlF 
FIUJ 81 841 8<!. CD 88 F 8 D2 ce • 2:5 
F81 8 F9 CD EA F8 11 BA F11 8 1 • 3F 
FB2 e 23 88 CD 81 F8 81 17 8 8 • 11 
FB28 CD 12 F9 D2 ea F 9 ED <13 • 98 
F839 8 6 F8 81 17 81 CD 12 F 9 • 72 
F838 D2 ce F9 ED <13 88 F9 2A • 79 
FB49 88 FI ED '!II $6 F8 CD E• • FD 
Fl48 F8 38 Be £11 ED :53 a, FB • DC 
F B:50 22 88 FI 4 4 4D Ctl F D FA • FA 
FB'!IB 38 0:5 2A 48 :5C 18 8:5 2 8 • 43 
FB60 B 3 CD A9 F8 22 88 FB IED • lil'J 
F B6 8 48 86 F I Ctl FD FA 38 83 • C3 
F B70 2 A 4 8 :5C :54 :5D 2A 88 FB • 2 F 

F1178 Ctl E4 F8 28 83 CD E'!I 19 • 9F 
F888 CD EA F8 C3 F9 17 88 88 • 82 
FB 88 88 08 44 4 :5 4 C <IS 54 4 '!1 • 83 
FB9 9 2e 4C 49 <IE <1:5 '!13 28 14 • CF 
FB98 8 1 416 S2 <IF <ID llilD 16 81 • '!19 
FBA8 87 28 69 6E 63 2E 29 28 • ES 
F11A8 28 :54 4F 141 88 CD F8 F8 • 94 
FBB8 E:5 2 1 D6 FA 22 3 6 '!IC El • 68 
FB B8 3E 12 D7 :SE 81 D7 3E 2ff • 98 
F'lce D7 C9 E:5 21 llil0 3C 22 36 • 3A 
FBC8 :5C El CD F8 F8 3£ 12 D7 ., 21 
FBD 8 AF D7 3E 28 117 C9 FF FF • 8 2 
F BD8 C3 C3 C3 C3 FF FF C3 9A • 67 
FBEe FC "" 9 9 88 "" B8 89 98 • FC 
FBES 81/J 88 SB 88 Slil 98 14 8 1 • IS 
F8F 8 '!12 4:5 4E :5:5 41) <12 41'!1 '!12 • 68 
FBFS 14 98 8D <IF 41(; 41<1 28 •c • 6C 
FC09 49 4E 45 2.8 <IE d.F 2 E 14 • FB 
FC8 8 81 '!13 :54 <11 :52 S4 14 8 8 • A:::S 
FCl8 80 4E 4:5 :57 28 4C 49 4E • FA 
FCI & 4 :5 28 4E OF 2E 14 8 1 :53 • 88 
Fc 2.e !!14 41 52 54 16 "3 " c a .. a.e 
FC28 S3 :54 4S 58 l<I 88 16 88 • 71 
FCl8 90 4E 4S :57 28 53 :54 41 • F2 
F C38 :52 :54 29 <IE 6F 2E 28 6£ • 3F 
FC<18 d.F 74 28 76 61 6C 69 64 • 13 
FC48 Id. 88 8 8 :53 S4 41 52 :54 • AF 
FC:58 2F :53 :5<1 41:5 :59 2 8 73 d,9 • 67 
FC:58 7A 6:5 28 7 7 69 6C 6C 28 • D7 
FC6 8 4 F' '!16 4:5 :S2 52 41 <1E 4 7 • 64 
FC<!.8 4 S 16 8B e e 4F 4 C .... 28 • d,:5 
FC 7 8 S:S :54 41 52 '!14 29 4£ 6 F • d.B 
FC 7 8 2E 28 74 .SF 6F 28 6C 6 1 • 8tl 
FCB.9 72 67 6:5 16 88 88 :5A 4:5 • FE 
FC88 :52 4F 29 5::S 54 4:5 '!18 :53 • S.8 
FC 9 8 28 6E d.F 741 29 7 d. 61 d.C • 04 
FC98 69 64 81 8 4 84 Ctl BB F8 • '!16 
l"CA8 D2 ce F9 CD EA FB 11 EE • 41 
FCA8 FB 81 418 file CD BI F8 8 1 • 93 
FCB 8 17 81 CD 12 F9 38 E9 ED • Fd, 
FC118 43 El FI 81 17 82 CD 12 • 18 
FCC8 F9 38 DD ED <13 E3 FB 8 1 • 1:5 

FC C8 17 83 CD 12 F9 38 DI 7(1 • 61 
l"CD8 8 1 28 88 11 83 FC 81 1 7 • 8 1 
FC0 8 88 18 lF ED 43 E:5 FB Etl • 34 
FC&:8 4 8 E3 FB CD FD FA 38 I A • lF 
FCE8 :5.S 23 5E 2A El FB EB A7 • d.F 
FCF8 IED '!12 311111 0E 11 2E FC Bl • 89 
FCF8 IA 89 Ctl 81 F8 CD 9F F8 • F4 
FtlS B 18 A l ED 418 E l F B CD FD • 9 7 
FD88 FA 39 88 11 69 FC 81 IA • C3 
FD19 0B 18 E:, 81 FF FF 83 Ctl • CE 
Ftll 8 1119 F8 CD EB F8 2 8 F7 78 • DS 
FD28 BI 28 11) 2A E3 FB ED :58 • 416 
FD28 E:5 FB 19 011 78 81 29 FA • 47 
FD:::Se II 18 27 A7 ED 52 38 88 • d.E 
FD38 11 48 FC 91 21 88 18 BA • 49 
FD48 CD EA F8 21 8'S 48 22 E11 • ID 
FD48 F8 21 80 88 22 E7 FB 2A • 4A 
l"D:58 '!13 :5C CD E8 F8 CA '!IA F E • 7<!. 
F D:58 3A E8 FB A7 28 ec ED 41 • 28 

FD69 El FB Ctl 88 19 38 93 22 • 9F 
FD68 £7 FB 23 23 23 23 7E FE • EA 
FD78 EA 28 lllC 23 7E CD 86 18 • 52 
FD78 F E 9D 28 F7 23 18 1)3 CD • FD 
FD80 Bd, 18 FE Stl 28 F6 FE :SA • 2F 
FD88 28 E3 Ff: 22 28 ea 23 7£ • F4 
FD9e FE 22 28 FA 18 D7 FE El • 88 
FD98 38 D3 22 E9 FB 23 FE EC • lE 
FDA9 28 ID FE £1) 28 19 F£ E!!I • :54 
FDA8 28 ec FE F7 28 88 FE F8 • 4:, 
FD89 28 8 4 Ff: E l 28 88 7E FE • :5F 
FD88 BD 28 Cl l"E 3A 28 AE 86 • S A 
FDC.B a :, 71£ 23 FE 9E 28 e9 CD • 88 
FDC8 18 2D 38 16 18 F:::S 18 12 • C3 
FDD8 8:5 78 32 ED FB 1 1 9:5 8 8 • AO 
FDD8 19 7E FE 8D 28 32 FE :SA • 34 
FDE .8 28 2E 2A E9 F8 8 1 82 89 • 67 
FDE8 CD :55 16 23 36 12 23 36 • FC 
FDF8 8 1 23 23 .01 92 119 CD :5:5 • 6 C 
F DFB Id. 23 36 12 23 36 .08 23 • FD 
F E88 7E CD 86 1 8 FE 8D CA 7C • 6A 
FE88 FD FIE 3A CA 6D FD 18 EF • :,9 
FE 18 211 28 :56 211 '!IE E5 2A El • 2:5 
FE 18 F I El A7 ED :52 E l 38 8<1 • El 
F &:28 2::S 23 18 DB :SA £0 FI 2 A • as 
FE28 E9 FB 86 8 8 4F A7 28 84 • 9C 
FE3 8 23 CD '!l '!I 16 8 6 8<1 23 36 • I E 
FE38 31!1 19 FB E'!I ED :511 E'i' F11 • 4C 
FE48 2A EB F 8 73 23 72 El 8 1 • 8 <1 
FE48 99 8 8 1!19 EB 23 IA :,7 18 • CC 
FE'!l e IA 2'3 77 23 22 ee FB El • C8 
FE:58 18 AS 2A EB F B 23 23 36 • 49 
FE6 8 FF 2A E 7 FB CD E8 F8 CA • 7A 
FE 68 DF FE II El FI 81 82 88 • CD 
F£ 78 ED 88 2A E7 FB 3A E4 FI • C2 
FE78 77 ::SA E3 FB 23 :,7 21 112 • <IC 
FE 8 8 49 7E 3C 2 8 3A CD 2E FF • :56 
FE88 38 2F E:5 36 8 8 28 46 28 • 9 E 
FE:98 4£ 113 2 A lli:3 FB 11 EB 8::S • :5:5 
F E98 CD 3C F F II 64 B8 CD 3C • 86 
FEA8 FF 11 9 A lil8 CD 3C FF 7D • 9F 
FEA 8 C6 38 82 21 8<1 98 89 3A • 68 
~11.H E3 ~II 17 3A 1.4 ~II 23 n • 98 
FE98 El 23 2 3 23 23 18 C2 2A • 71 
FEC8 El FI ED '!IB E:5 FB 19 22 • 41 
FEC8 E3 F'I 2111 E7 FB 23 23 23 • S:S 
FED8 23 71E CD 96 18 FE 8D 28 • d.7 
FEDS F7 23 22 E 7 FB 18 8:5 2A • E:5 
FE ES EB FB 7C 8:5 FE <18 CA 06 • C'!I 
FE£8 FA 28 28 7&: 28 :56 28 '!IE • D8 
FEF9 22 E8 FI FE 88 28 21 EB • BA 
FEF8 23 3 <!. 12 23 3 6 8 1 2 3 36 • lE 
FF99 4 F 23 36 2E 23 36 S <I 23 • A6 
FF88 36 2 E 23 36 :54 23 36 2E • 98 
FF18 23 36 1 2 23 36 SB 18 C7 • A3 
FF I B 62 68 81 FF FF 93 13 lA • FC 
FF2 8 FE 3 9 28 1"9 23 78 Il l 28 • C3 
FF28 Bd. CD Ee 19 18 81 E:5 ED • I F 
FF38 48 El FB :,9 BE 28 83 23 • A 4 
FF38 7 8 BE El C9 3E 2F A7 3C • 38 
FF48 Etl S2 3fil FA 19 92 83 C9 • '!18 
zz 

" 
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MOOTH OPERATOR 
.IUonTumbul oulllnes100MmachlM codl utl- .. lch help mokt moreof QOOS--• 

11eflowof infonnat ionabo ut QDOS, 
he QL operating system, has been 
nly a trickle. As well as being 

hand y utilities, the mach ine code 
routine s given here show how to make 
the best useoft he QDOS manual , which 
has done something to spread the 
know ledge. 

• An interrupt serve r which scans the 
QL ke yboard 50160 t imes per socond and 
tesUJ if Function key F3 is pressed. Ifso, 
it call s the SWITCH routine to change 
the screen mode. When the routi ne is 
loaded, the key F3 acts in a similar 
manner to CAPS LOCK. 

an MRUN, so make sure any program 
currentl y in the memory is either 
deleted by NEW before BOOT is called or 
is effective ly deleted by the overlay ing 
file 'mvdl. boot'. 

RES£T 
The utilities fall into four categories: 

For full details, consult your QDOS 
manua l. 

This fairly simple rou tine took some 
t ime to work out . It is no usejus t calling 
t he initia li satio n routine from Basic 
with someth ing lik e CA.W.. 360 (or CALL 

PEEK-L(.,), fort hepedantic). Whenyoudo 
this , the Motorola MC68 008 is run ning 
in user mode. To do the reset correctly, 
the MC68008 must be in supervisor 
mode. 

BOOT 
• A new SuperBasic procedure ci lled 
BOOT which, when called like other 
Super Ba.sic procedures , attempts to 
'bootstrap' the QL from Microdriv e 1 as 
normall y happens upon power·up or 
reset . This procedure may be used in 
applications programs or as an abbrevi· 
ated form of the direct command LHUN 

mdv l boot. 
• A new SuperBasic procedure called 
RESET which, used in applications 
progra ms, provides the facility to simu · 
late pre ssing the reset button (as used in 
the Psion software suite). 

This procedure test!J whethe r the QL it's 
run ning on is an 'AH ' or 'JM' versio n by 
reading the QDOS release number: 1.02 
for 'AH '; 1.03 for lucky 'JM' owners. 
(Act ually, there are only minor differ ­
ences betw een re leases 1.02 and 1.03 of 
QDOS, and they will not affect the 
execut ion of appl ications software ). 

The routine loads the releva nt 'boot,. 
ing' address and jumps to the ROM 
rout ine . While the QL sean::hes Micro-­
drive 1 for th e file 'mdvl boot' , the QL 
screen is clear ed down and the message 
"Atte mpt ing to boot offMicrodrive I" is 
displayed. 

This can be arranged bydoinga TRAP 
11'0, which disca rds th e special QDOS 
return address, and then load the 
MC68008 Processor Stat us Word with 
the correct bit.patte rn . 

• A procedure SWITCH wh ich allows 
the user to toggle between modes 4 and 8 
and the QL screen from within a 
Super Basic program. Note that what BOOT actual ly does is 

This Processor Stat us Word lll 

arra nged a.s two bytes: the user byte and 
the system byte. The user byte holds the 
usual , application program·related 
flags such as zero, overflow, carry, etc. 
The system byte, however, holds flags 

Listing 1 
00100 LEA PROC_DEF1PC> ,Al point to proc•dur• t•bl• 
00110 MOVE. W $11 0 ,A2 QOOS v•c tor to l i nk -1 n proc•dur•• 
00120 JSR (A2 > call link- in rout in• 
00 130 BSR INTS •• t up 50/60 Hz int • rrupt 
00140 RTS r•turn to SUperBASIC 
00150 PROC_ DEF1 oc.w 3 nulftb er o f proc•dur•• 
00160 oc.w BOOT-• o ffs•t of boot routin e 
00 170 OC.B 4 1 ' BOOT' ,O n afflft of procltdur• 
00180 oc.w RESET - • off••t of ,.. • •• t rout in• 
00190 OC.B :S, ' RESET ' n•m • of procedur e 
00200 oc.w SW_NODE- • off••t of switch routin• 
00210 OC. B 6 1 ' SWITCH' ,O n• m• of s witch proc 4tdur• 
00220 DC.W 0 IKld of procttdur• declaration • 
00230 oc.w 0 numb11tr of function• 
00240 oc.w 0 IKld of function declaration• 
002=50 BOOT t HOYEQ 10 , 00 s ionala get QDOS •Y•t- 1 nfo 
00260 TRAP •1 ·-..nager · call 
00270 NOVE.L 11 939 2,Al ••t up boot a ddr ess for YER• ' JM ' 
00280 CMPI. L · · 1.0 3· ,0 2 QDOS ver•ion 1.03 (Qt. VER• ' JM ') ? 
00290 BEQ DO_BOOT Y••• so do th • boot 
00300 HOYE. L •19328,Al se t up boot addr • •• for \/ER$ "AH' 
00310 DO_BOOT1 MOVE.L .131072,A2 clear s cr..n down 
00320 MOVE. L •Bt92,DO 
00330 FILL1 HOYE . L •o, <A2>+ 
0034 0 DBRA DO,FILL 
003'50 HOYE, L A1, - (A7 > save boot addr••• 
00360 SUB. L AO,AO • ignalt u •• cOMo11tand c hann•l 
0037 0 LE A f'ESSG <PC> ,A l point to • ••••g • 
00380 HOYE.W • DO, A2 QOOS v•ctor for ,... ... ge M"itinQ 
00390 JSR <A2> c all -••age printing rout i n e 
00400 MOVE.L (A7> + ,Al retr i • v• boot a ddr•• s 
00410 JSR (Al> do the b oot! 
00420 11ESSG1 oc. w 36 •••••9• f or booting 
00430 OC.B ' Atte111pting to b oo t oH Mi croc tr 1 va 1 · , 10 
00-440 RESET I TRAP 00 I go i nto s u p ervisor .od• 
004'50 HOYE •$2700,SR ••t up proc e ssor s tatu • word 
00460 HOYE .L •4,AO ODOS sys t .. r• •• t vector 
00470 JSR <AO> do rasa t ! 
00480 SW_NODEt NOIIEQ ••1 0,00 QOOS vector for •e r.en .ode 
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Listing 1 cont 
00490 NOVE.B • -1,0 1 re•d 4/8 aod• fl•Q 

oo= NOVE.B • - 1, 02 re•d RGB/UHF fl •G 
00:510 TRAP ., do th• read 
00:520 EOR.B 1 0,0 1 tOQgl• 4/8 .ode fl•g 
00!530 NOVE.B •-1,02 le•ve RGB/u-F flag 
00:540 l'tO\IEQ ••10,00 ... • er.en .ode 
oosso TRAP •• c•1l QOOS routine 
00"60 RTS r•turn to c•l ler 
00!570 INTS1 NOVEQ lflC,00 ••t up :50/60 Hz int serv..r vector-
00590 LEA LIM<<PCI ,AO • •t up link 
00!590 LEA INT(PC) ,At point to • .,..v.,. 

00600 NOVE. L Al,4(AOI ••v• point.,.. In second lDl"IQ wcrd 

00620 TRAP •• link in •erv.,. 
00630 RTS return to c•J l .,-
00640 INT1 NOVEQ 1s1 1 1 DO Send cOtMt•nd to 1 8049 
006!50 LEA IPC_CNDCPC) ,A3 ••t up poi nt•r to ca.m•nd 
00660 TRAP ., do it ! 
00670 CNPJ.8 116,01 i• F3 pressed ? 
00680 BEQ sw_NODE y• ss chang• scr .. n inod• 

00690 RTS 
00700 IPC_C1'1D1 DC.8 9 
00710 DC.B 1 
00720 DC.L 0 
00730 DC.B 0 
00740 DC.B 2 
007:50 LINK1 DS.L 2 

for trace mode, supervisor/user mode 
and the interrupt mask s. 

In fact , the whole Processor Sta tus 
Word is arranged as follows: 
Utet-byte llud ...,.lflcontJ 
Bit 0: Carry; 
Bit 1: Overflow; 
Bit 2: Zero; 
Bit 3: Negative; 
Bit 4: Extend ; 
Bit5·7: not used. 
s,st"" byte lmosl slpificontl 
Bits 0-2: Inte rrupt mask; 
Bits 3-4: not used; 
Bit 5: Superv isor/user mode select ; 
Bit 6: not used; 
Bit 7: Tra ce mode select . 

Forapropersystemrese t theuserbyte 
should be set to zero and the system byte 
to 00 100111 (binary) in order to signal 
supervisor mode and enable all inter­
rupts. 

Listing 2 

othen ,d •• no action 
COftlllll•nd nuinb• r I read k•yboard row 
nuaber of p•ra11et.,.s for c~and 
a1110unt of ••eh byt• •iQnificant 
key ro w nullllb.,-
SiQnal one byt• rep l y 

I res.,-v• i nt.,-rupt link space 

This means that the 16-bit value 
placed in SR, the Processor Status Word, 
should be 0010011 100000000 (binary) 
or 2700 (hex ). 

SWITCH 
This rout ine si mply reads the curre nt 
screen mode (4- or 8- colour - stored as 
code O or 8) and toggles it by 'Exclusive­
OR'ing the value read with 8. This new 
Yalue is then sent back to set the new 
screen mode. The whole operation is 
carried out by using the same QDOS 
TRAP . 

Interrupt Server 
The addition of the 50 /60 H3 interrupt­
serve r rou tine to th e QL's operating 
system provides a screen mode toggle 
switch, similar in funct ion to CAPS 
LOCK. 

The interrupt server simply examines 

the Functi on key 1'"'3 every time a screen 
frame is displaye d to see if it is 
depressed. This is done by communica­
tion with th e QL's secondary processor 
chip(!PC )- thel nre l i8049. TheQDOS 
Manua l should be stu died for the lPC 
communicat ion command format. 

Adding the new features 
You have a choice of what to do. You 
could assemble the Motorola format 
assembly list ing in Listing 1, save th e 
code generated (position independant) 
toa Microdrivefile,say , 'mdv2 listingl ', 
reset the QL, and ty pe in: · 
LET re served addre ss• RESPR(256 ) 
LBYTES rridv2 listing l , reserved 
addre ss - -
CALL reserved addre ss 

On the other band you could type in, 
save t.o Microdrive, reset the QL, and 
LRUN the program in List ing 2. I!".'] 

100 RE,...rk SuperBAS JC prOQr•• to add useful utiliti .. to th• Bin cla t,. QL 
110 RENark COPYRIGHT (c) D•c..t>...- 1-nf4, Alan Turnbull 
120 • 
130 LET r •s.,. ved_addre ss• RESPR(~l 
140 LET offaet•O 
1~ REP••t r••d _d•t• 
160 IF EOF THEN EXIT r•ad_data 
170 READ d•ta_byte 
180 POKE res.,.ved_addreaa+offaet ,dat•_byte 
190 LET off•et•off•et+1 
200 END REP••t read d•ta 
210 CAL L rea...-ved_address 
220 I 

230 DATA 67 ,~ 1 0, 14,:5 2 , 120 , 1, 10 , 78, 146,9 7 ,o,o, 17 8, 78, 117 1 0 , 3 ,0,32,4,6 6 , 79, 79,84 
, o , o , 126 , :5, 82,69,83,69 ,84,0, 130 , 6,83 , 87 , 73 , 84 , 0 1 , 12 , 0,0,0 , o , o , o ,o, 112,0, 78 , 0:5 , 34 
, 124,0,0, 7:5 , 192, 12, 130 , 49 , 46,48,:51, 10 3, 6,34, 124, 0,0, 75, 128 , 36, 124 , 0 , 2,0 , 0,32 , 60, 
o,0,32,0 , 36,252 , o,o , o,o , 01 , 200,25s 1 249 , 47 ,9, 14:5 1 200,67 ,250 , o, 12 , 52, 120,0,200 , 78, 
146, 34 , 9:5, 78 , 14:5,0,36 , 65, 116, 1 16, 10 1, 109, 112, 116, 105, 110, 103, 32 , 116 , 111, 32 ,98, 11 
1 , 111, 116,32 1 111, 102 1 102 ,3 2 1 77, 105 , 99, 114, 111 1 100, 114, 10:5 1 119 , 101 , 32 1 49, 10,78,64 
, 10 ,:z:s2, 39 ,o, 32 , 120,0, 4, 10 , 144 1 112, 16, 1e,60, o , 2:55,20,60,0 1 2:5:5, 78,o:5 1 10, 1,0,8 , 20 , 
00 ,0 ,2:5:5 1 112 , 16, 78,65, 1e, 117, 112, 20 ,o:5 , :z:so,o,39 , 6 7 ,2so,o, 10,33, 73 , 0,4 , 78,6:5, 78 , 1 
17, 112, 17 , 1 1,250 ,0, 12, 78 ,65, 12 ,1, 0 , 10, 10:s , 198, 78, 117,9, 1 , o,o , o,o,0, 2 , 0 , o ,o,o,o,o 
,o , o 
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PRITE 
GYMNASTICS 
J 1'111 M extro lllNin, llllotho -.t olyoar64's sprites 
. -this opr1le handling"""'""'- Ila!!): Thomu. 

18 

Tie Comm odore 64 is famous for iU> 
prites and although Commodore 

Bas ic has no commands to give you 
direct contro l over them, they are fairly 
simp le to i,et up and use. Ju st make a 
design on a 24x2 1 grid, convert the 
binary pattern s to decima l numbe rs, 
and they can be poked into position at a 
sui table place in memory, ready for use . 
So far, so fine and dandy, but these 
spr ites can appear a little pedestrian if 
alltheycanbemadetodoisacuttletoand 
fro across the screen. What' s needed is a 
little more athle t icism . 

Theprogramshownhere suppliest hat 
extra something. It enables you to: 
change sprite colours at the drop of a ha t ; 
toggle any of them on orofT with a simp le 
command; t um any spr ite upside down 
or reverse it or even get a whole new 
block of data fora new sprite . 

The bulk of the program comprises 
five Basic loaders, which poke machine 
code instructions into a 4K block of 
memory high up in memory where they 
will be safe from Basic . Once there, they 
can be caJJed by the svs command 
whenever needed. 

So, the large subrout ine between line s 
1000 and 1610 contains these five 
loaders, a ll clearly labelled. If your 
particula r application just needs sprites 
that can t um upside down, you can 
hijack the re levant section from that 
subroutine, the sprite inverter at lines 
1360-1470. The subrout ine f-rom line 
2000 onwards simply sets up a sprite to 
contain pictures of Glob and Blob. 

Listing 
10 PRI NT"tCLEARl" 

This data is stored at addresses 832 to 
894, block 13 in the memory map. (That 
is, 13 bloek.sof64 bytes up from address 
0, because 13x64 = 832). As this area of 
memory is used by the system only when 
loading from or savi ng to cassette, it's 
usually quite safe. However, if you are 
using the datasette dur ing your prog­
ram you mu.at put your data somewhere 
else. 

The rest of the program, between line .a 
lOand 150.setsupa menu on the screen 
and prompts you to select from six 
courses of action. These are t he five 
machine code routines and the opt ion to 
quit the program. All the routines run 
indepe ndently. 

Using each routine 
Choice 1 on the menu enables you to 
chan ge the colour of a sprite. Firs t , 
specify the sprite number, and th e colour 
number . The sprite number in this 
program isa lwaysOs inceon lyonesprite 
is set up for action . The colours are from 
the usual Commodore selection where 
O=Black , 1- Whiteandsoon. To use this 
machine code rout ine, we must type , or 
includ e in a program, the instruct ion: 
SYS 602M,SN ,CN 
where SN is the Sprite Number (from 
0-7),and CN is the Colour Number (from 
0-15). 

The instruction may be typed in with 
real numbers for the SN and CN, or as 
above with variables. The commas must 
be included or the routine jumps to the 
error message table in ROM. The 

working of the rout ine is quite simple: it. 
looks for the first comma, then checks 
that the sprite number is not greate r 
than seve n. This being so, the next 
comma is checked for. The colour 
number must be in the appro priate 
range, and provided all is in orde r, with 
the operands supplied along with the 
SYS addre ss, the Colour Number is 
placed in the appropriate place in the 
registers of th e VlC U ch ip. 

Choice 2 on the menu is to reverse the 
sprite. This processjust turns the data in 
the sprite about-face, so if your sprite 
contained, eg a train facing right, it 
would be facing left. after the sprite had 
been reversed. Simple , innit? 

The workings of this routine are a 
little more complex tha n the first. No 
sprite number is specified when you use 
the routine - instead, the address of the 
start of the data for the sprite to be 
reversed must be poked into two addres­
ses in page O memory. Thesewillactasa 
pointer which the routine can refer to . 

So, in thi s program , the data for sprite 
O is located in addresses 832 onwards, 
and the low and high bytes of this 
numbe r mustbepokedintolocations253 
and 254 respec ti vely. In hexadecimal, 
832 is $0340. The low byte, $40, converts 
into decimal 64 and can be poked into 
location 253. The high byte is $03 which, 
of course, remains the same in decimal 
and can be poked into location 254. This 
occurs in the main program on line 110. 
Once this is done, the SYS instr uction 
can be used thus: $Y$ 49770 

211 POKE ~3249 1 170:POKE ~3277,25~ :POKE -:53 
271,25-:51POKE 53248,2551POKE 2040 1 13 

9MI ENO 
1000 REt'I 
1010 REt'I-----NEW DATA L DADER-----
1020 REl'1 ~ GOSUB 1000tGOSUB 2"001POKE 5 3269,25-:5 

30 PRINT 1PRI NT'" THIS IS GLOB AND BLOB •• 

4 0 PRINT" THESE ARE THE CHOICES'" 
541 PRINT:PRINT '" I .CHOOSE A NEW COLOUR" 
1PRINT " 2 .REVERSE THE SPR IT E" 1 
60 PRINT" 3. INVERT THE SPRITE'" 1PRINTM 

4. TOGGLE THE SPRITE ON OR OFF'" 
7 0 PRI NT" 5 - GET NEW SPRIT E DATA '" :PRINT 
" 6- QUI T " 
80 PRINT I JNPUT " WHJCH OPERATION" 1C 
90 IF C<1 OR C>6 THEN GOTO 80 
100 lF C• l THEN lNPUT" COLOUR NUMBER" ;C N = 
SYS 5026'!5,0,CNtPRINT"[CLEARl":GOTO 40 
110 IF C•2 THEN POKE 2'!53 ,64 i POKE 2-:54 ,3 :S 
YS 49770 iPRINT "[C L EARJ'" i GOTO 40 
120 tF C•3 THEN PO<E 253,64;POKE 2-:54,3 1S 
YS 498401PRINT"[CLEARl " : GOTO 40 
13 0 IF C•4 THEN SYS 50215,01PRINT"(CLEAR 
l'" 1GOTO 40 
140 IF C• -:5 THEN INPUTMSTART AOORESS'"1SA : 
SYS 5 0 3t5 1SA 101PRINT"CCLEARl"1GOTO 40 
15 0 PRI NT" t CLEARl" 1END 

1030 FOR X•5031 5 TO 50380 
1040 READ A1POKE X,A1NEXT X 
10-:50 DATA 32,253,174 , 32 , 138,173,32 1 247 
1060 DATA 183,132 1251 1 13J,252,32,253 
1070 DATA 17 4, 32 ,1 38 ,1 73,32,247,1 83,20 1 
1080 DATA 0,208,3 4 ,133 1253,133,2-:54,192 
1090 DATA 8,176,26,IB!i,248, 7 ,240,24, 133 
1100 DATA 253, 162 16,6,2!1J,39 1254,202 
1110 DATA 208 1249, 160,63,177 , 2'!51 ,145 
1120 DATA 253 ,136 , 16,249,96, 7 6, 7 2,1 78 
1130 DATA 76 ,69,179 
114 0 REH 
1 150 REl'I-----COLOUR SETTER L DADER--- --
1160 REH 
1170 FOR X•54126::5 TO ::50310 
1180 READ A1POKE X,A1NEXT X 
1190 DATA 32 1 2':53,1 74,32,138,1 73 ,32,247 
120 0 DATA 183,201,0,208 ,3 0,192,8,176,26 
1210 DATA 132,2':51,32,2-:53,1 7 4,32,138, 173 
1220 DATA 32,247, 183,2 01,0 1208,11,192 
1230 DATA 16 1 176,7, 152,164,251, 153,39 
1240 DATA 208,96,76,72,179 
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Thespritesare,ofcourse, three bytes 
wide , and the routine works by ta king 
the first byte on a row and reversing it. 
Thi s byte is then put into temporary 
storage on the stack in page 1 memory. 
The second byte on the row is then 
reversed in the same way, and put back 
just where it came from in the middle 
position in the row. Next, the third byte 
is reversed and placed in the positio n 
where the first byte was ta ken from. This 
leavesjust t he original byte 1 to be taken 
from the stack and put in the right most 
position on the row. 

In fact , this isn't as complex as it 
sounds. Try it out with a pictorial view of 
three bytes in a row on a piece of paper. 
That's how each row of three bytes is 
treated, but th ere are 21 rows, and each 
mustbedone inturn.Ifthatsoundslikea 
lengthy numbe r crunch, the routine 
does, in fact, work so fast it all seems to 
happen at once. Pretty effective it is too. 

Number three on the menu is the 
matching pair to the last routine be­
cause it turns the contents of the sprite 
upside down. This one works by tak ing 
the top row of three bytes, putting them 
into storage, and rep lacing them with 
the three bytes that form the bottom row 
of the sprite. This done, the original 
three bytes can be put into posit ion on 
the bottom row. The next step is to take 
the second row down and the second row 
up and swap them around in exactly the 
same way, and so on. When the middle 
row is reached, row 11, itis left.exactly as 
itis. 

1250 REN 

The syntax for using the routine i.s 
simply SYS •BMO, 

As with th e last routine, the address of 
the start of the sprite data must be put 
into addresses 253 and 254 in page Oto 
act a& a pointer. Both routines use that 
pointer in a non-destructive way, ie 
when the routine has done its job, the 
pointer is still where you put it , so the 
rout ine can be used again without 
having to put the two numbers in 
position agai n. 

The only problem is that since page O 
memory is at such a premium, due to the 
syste m using almost all of it, th e other 
routines use the same two bytes as 
pointers too. So, if you put your pointer 
into page 0, use the reverser routine and 
then the colour change routine on a 
different sprite . Don't expect your poin· 
ter to be safe and sound late r on - it 
won't. 

The third item on our menu is t he 
sprite toggler. This lets you switch a 
sprite on or off, without even knowing 
which state it is in when you start. If the 
sprite is off, it will be turned on, and vice 
versa. It operates on th e sprite switch 
location in th e VIC Il chip in exact ly the 
same way as can be done from Basic. The 
difference is that you must remember 
one address, that is the start of the 
routin e.a nd knowwh ichspriteyou want 
to toggle. To use the routine.just type: 
SYS 0021s, SN. As usual , the comma must 
be present , and SN is either a rea l 
number or a variable designating the 
number of the sprite to be toggled. 

Last on the list is a routine to grab 63 
bytes of data from anywhere in memory 
and put them into the space allotted for 
any particula r sprite. This comes in 
handy when your particu lar applica tion 
means using several different sprites. 
As t he VIC II chip can only 'see' 16K of 
memory at once, all eight spr ites in use 

!~~n?;:~:~:':e~:~~~ ~ !~J;8~i~~r 
Finding room for all these sprites can 

be a problem . It makes sense to put the 
sprite data out of th e way in high 
memory, andjustgrabthe data for a new 
sprite aaand when it's needed. The sprite 
data can be stored safely in the 4K block 
of memory where I have put these five 
routines . (Between $COOO and $CFFF) 
That' s enough storage space for another 
64 sprites . The rou t ine is accessed with 
the instruc t ion: SYS 50015,SA,,SN where 
SA is aga in a rea l number or a va riab le 
for the start address of the new data, 
wherever you have chosen to store it. SN 
is of course the sprite number. 

As usual, the commas are checked for, 
and all the routine does is transfer a 
block of 63 byte s, one by one, from the 
address specified to the address allo­
cated to conta in the data for the selected 
sprite. Hence, a gra nd tota l of 271 bytes 
of machine code can give that extra bit of 
pizzazz to ordinary sprites. I!'.) 
Theee routi ne, rema in the copyri ght of 
Ban')' Thon,.u 1984. All, and more, Cea tun! 

in Barry'• new bookS llfN:rch.arg~ Your 
Commodore 64 publimed at £6.95 by 
Melbourne Howie. 

1:510 READ A1POKE X,A; NEXT X 
1260 REl"I--- --SP RITE TOGGLER LOADER-----
1270 REl"I 

1520 DATA 160,Ql,177,2'!53 ,32,143,194,72 
1530 DATA 200,177,2:53 1 32,143,194,145 
154 0 DATA 253,200,177,2'!53 , 136,136 132 
1550 DATA 143, 19-1 ,1 45 12 53 , 200,200,104 
l~I DATA t45 1253 1200 1 192 163 1 208 12 22 19 6 
1570 DATA 162,0,134,251,232,134 12 :52 1 162 
t~e DATA S,24,10, 144 19,72 , 24,165,2'!52 
1:5i90 DATA 69,2'!51 ,1 33,251, 10 4 1 6 , 252,202 
1600 DATA 200,238,H,5,251,96 

1280 FOR X•~2 15 TO ~257 
1290 READ A:POKE X,AtNEXT X 
1300 DATA 32 1 253 1 17-1 1 32 1 138 1 173 1 32 1 247 
1310 DATA 183,201,0,208,27,192,7 , 176,23 
1320 DATA 162,1,134,7'2,192 1 0,240 16,6 
1330 DATA 252,13.b , 2-1, 144 1246,173,2 1 ,208 
1340 DATA 69 ,2:52,141,21,208,96,76,72,178 
1J!S0 REl"I 
1360 REH- ---- SPRITE INVERTER LOADER----
1370 REH 
1380 FOR X• 49840 TO 49891 
1390 READ A1Pat(E X,A1NEXT X 
1400 DATA 162,29,134, 251,160,35,132 , 2:52 
1-110 DATA 169,3,133,2,16-4,25 1 ,177,253 
142'!1 DATA 72, 16-1,252, 177,253 ,164, 25 1,14 :5 
143e DATA 253,104,16-1,252,1-15,253,198 
1440 DATA 2:51,198,252,198,2,208,230,16:5 
14 :50 DATA ~ 1,-48, 9,16:5,2:52,24,1'~:5,6,133 
14b0 DATA 252 ,208 ,2 13, 96 
1470 REM 
1480 REH--- --S PRITE REVERSER LOADER----
1-190 REl"I 
1:500 FOR X•4~770 TO 49836 

PCN JANUARY19 1985 

1610 RETURN 
2000 REH 
2010 REN----- - - SPRJTE SETUP-------
2020 REN 
2030 FOR X•832 TO 89-1 
2040 READ D1POKE X,D1NEXT X 
20~ DATA 3 , 224 ,0,31,248 ,0 163 12!1-1 ,e 163 
2060 DATA 2:5:5 , 128,115,231,128, 1 15 , 231 
2070 DATA 192,2'!55,2!15, 192,255,255,128 
2080 DATA 2'!52,159 , 128 , 11 2 ,134 156, 12-1,30 
2090 DATA 124 1 127,252,124,31,2!12,254,31 
2100 DATA 24 8, 214 , 7 , 24 0 ,214 , :J , 97 12 15 1 :J 
2 110 DATA 97 12~~ 13,97,255,3,97,25:5i,7,tl3 
2120 DATA 147,15, 121,1 4 7 :RE TURN 
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BRUCE 

IS 
BACK 
Listing (cont) 

2936 PRINT• CHDl'IE) [ DOWN JC DOWN le DOWNJCIK*N 
)UUGHT l [RIGHT l [fUliH TJ [R I BHTlCRI GHT l CCYA 
N JAHOTI-ER OCJ?• 
2938 PRI NT .HHGHT J [RIGHT l [RIGHT)( RIGHT Jt 
Rl 6HTlF11:ESS Cc 3l'l'IRE'C CTAN] FOR tc 3 lY ... 
28-411 ~ltH"CRIOHTJCRIGHTJCRIGHT lCRIGHT J C 
Rl&HTHCTANJPRESS Cc, :ll'N' [CTANJFOA Cc 
3JNO" 
20<12 GEHil.t,IFf'E0:C~321>•239T!-E'*'OKEV•21 
,l 1Cl.R rRESTORE1PflJNT" (CLEAR)" 1RUN8 
2044 IFA S () " N"Tl-£N'29•2 
2946 PRINT"CQ..EMl" 1P'OKEV•JJ , 61POKEV•3l, 
14,END 
2<i'W ENO 
2'008111 AE,u , •SONG • I ll I • • I 
?MUI DAT~ . 6 . 9,7. <, .11,9,9 . 111,- 1 
~ AENUUt BRIJCE RtOHT I 
:ieee1 DATAe,e,e,e,a ... e,e 
3011192 DATABB,!l,8,UM,e,e, 1 24 
30N3 DATAlll,2l,4B,e, 2S ,lo8,e 
3008,4 0AT~ 0 1B4,ll,~,IB4,16 , 2S 
:J0N5 DATA127 , 2411,2S,85,M , 2 1, IIHI 
~ OAT1W1,•,1c,e,e,21,e4,e 
3elM7 DATAe,1'"8 , 111,9,1"8,111, 1 
3eM8 DATA1oe,e,e,12e,e,e,e• 
3eee'9 DATAe,fl , 64,e , e,ee. • 
:Melfi 111£11nU t flRUCE RlCIHT 2 
:Je811 DATAll,e , e,e,a4,e , e 
:1ee12 DATAB8,e,e,1e 4 1e,e,1 24 
JeetJ OATACl,21 ,48,11, 7' ,168 ,e 
381U4 DATA2S,194,8 , 2S,194,16,~ 
Jeet:i DATAl27 , 24e,2S,~ ,e e ,21 ,168 
:,e,e16 DATAe,4 , 168,11,21,84,e 
Jeel7 OATAe, 1"8 , e,e,16•,•,2 
Jeel 8 OATAl28,e,22 . 12&,e,16, lil =~ :!~;:i~~ ·~E:T I 
:tN21 DATA11,111,e, e,e4,e , e 
38922 DATAl4B ,e, e , 164 ,e , e,244 
3M2J OATAll,8,49,811,11,169 0 144 
JN24 OATAll,19::5,144 ,1 6, 1~,144,&3 
3N2:S DATA24'9,144,21 , B::5,144,e,169 
30926 DATABe,e,168,6 4 ,e , lr.5,ae 
Je927 DATAlll,168 1 1110 0 1 168,81,e 
Je1112e DATA4e,e,e,e,111,111,4 
3eQl?t DATAlll,e,•,e,e,ze,e 
Jee:Je R£11U U UlftUC:£ LEFT 2 
3eQl;Jt DATAe,e,e, 111,B4,lil, 8 
:»e:12 DAtA14e , e ,e.1 • •·•·e,2•• 
::iee3:J DAtAGl,9,•9,&e,111,169,144 
39934 OATAlll,185,1 4 4,16 , lr.l, 144 ,6 3 
3Ulllll:t:s OATA2•9,144,21,9:l,l••,e,169 
::MM:W. OATABlil,11,168 , 64,8 ,B:s,ee 
:,ea37 DATAe,168,e.e,4e , e .a 
~ DATA1e,e,e,1e,ae,e,e 
3ell3'9 DATAl6 ,e , e , e ,e , e,e 
JN4e Ft£11u n • SR1.CE Uf' 
3el841 DATAe,e , e, e,84 , e,e 
38e42 DATAB4,e,e,e•,•,•,220 
30e4J DATM,e,116,e,1,r.s, a 
Jee.44 DATAIJ 0 181,1'12,77,U 19 1 196,~ 3 
3'N4:I DATAl (III ,7'2,~.e:s.e 4 ,e,e• 
3e&46 DATAe ,e, 1:s2,e,e,e•,e 
:le847 DATAe,168,e,e,168,11,e 
Je848 DATA16e,e,e,136, e,e, oe 
3ee49 DATAe,a,68,a,t,69,a 
~Ml11 t l l l~OONN 
~1 DATM ,e,e,e, e 4 0 e,e 
309':i2 DATAIM,8,11 , 168,e , e.~2 
31Ml:s3 DATM,e,116,e,:J,171,0 
~ DATAJ,171,e,67,171,4,25:1 
3eM:I DATAl7 1 ,2S2,BS, 16'9 ,84,8,168 
38e:i6 DATM , e,168 , e,e,u , e 
~7 DATM,168,e,e,168,111,e 
399:s& DATAt68,a,e, t 36,a,e,68 
:iea:19 DATM,e,68,e,1,69,e 
3lile6e RE" tl U I FUEL HANGING 
JN6 1 DATA2,fl,12B,2,a,12e,2 
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:JNo2 DATAe,128,2,l:Je,128,9,1311 
3Me.3 DATAe,t1,1Jt1, e ,e,1?e,e 
JeQM,4 DATA2,179,128,19,178,l6.e,42 
380o5 DATAl 7tl,I68,249,1SS,23e , 233, 155 
311161,e DATAto6 , 24 9 ,1 5:l,239 ,233 , 1:l:l,t66 
3111967 DATA2'33 , 91 ,229,17tl ,17 9 ,178 , 42 
311168 DATAt78,168,IQl,17t,160,2,170 
:t00e9 DAT•12e,e, 179,e,e . a,e 
39178 REl'IU •U FUEL STANDING 
301171 DATA,6.J,~,252 , 5!5,~5,229,87 
39972 DATA235,2tl ,2'3,1711 , 212,5 , 17lfl 
31187:J OAT AN ,1 ,1711,64 0 1 ,178,6,<t 
311874 DATAe:l,1711,B:l, IIMo,178,169,11116 
3911:1 DATA17., 169, 186,179,169,9e,17e 
:)111176 OATA165,22,17'8,148,22,1711,148 
381177 DAfA5,17tl,811,,,17tl,6'8,I 
:Je078 OATAl79 , 64,1 , lt:l,6'4,5,2t 
Jee19 DATA&e,:2t1,:2t1,:2t1 ,84,2'81,21 
3eeee REl'I UI BmJCE NArlE •1t 1u 
31N181 DATAe,e,e, 1 ,ee,e,1:, 
:>Ml82 DATA244 , e ,4 2, 17J,9,42,1 69 
30083 DATA64,47,251 , 64,45,91,64 
Jee9 4 DATA4:1, 1 1,dt-4,45,17J,ll,42 
Jee85 DATA1ae,e,42,1ee, 111,47,173 
3fl086 DATAlll,45,251, 64 1 45,91,64 
:NM1 DATA45,ll , 6,<l,4 5,ll ,64,42 
Je088 DATIU71,6 4, 42,173,e, 15,244 
Jeltl89 DAT"8,1,ee,e,e , e,11 
:Jlle9tlREl'1 Ut llflUCE~2 
:Jee91 DAtAe,a,e , e, a ,, . • 
311a92 DATM,e,11,e,e,21,11 
3999:J DATAe , 178,64,1311,178,67,142 
:Jee94 OATAl~,147 1 142,145,147,142,145 
3919:1 OATAl4 7 ,142,IS. , 147, 142, 1'111, 147 
Jieef6 DATAl 42,178,67, t 42,169,3,142 
~7 DATAl54,67,t42,l:i.4,67,142,15e 
3'N98 OATAo7, 142, 146,67 ,254, 146,67 
3999'9 DATAr.54,fl,64,178,•,11,11 
3111H RE"t U ~ NANE 3 
:J&1e1 DATAe, • ,e . •.•·•·• 
3111112 OAtAe,a,e . ,.a,63 , e 
31111113 DATAS:s,,8'5,194,1 69,8:1,1 14 , 169 
:Jlilllt4 DATAl~,114,89,115,114,6:l , 112 
:Mle'S DATAt 94, 64 ,112,2,84, 112,2 
311186 DATAl.4 0 112 ,2 , 16 4 , 1 12,242,8 .. 
30197 l)IIITAll:1,114,6:1,1~,ll",89,8:I 
31111.S l)IIITA11 4,t 6 9,8:l,194,169,ll,8 
3019' DATAe , . , 11, 1 ,•,e,• 
301111 REM1t* A1...IEN SHIP 
:Nill DATM,.,e,11,e,111,, 
311112 DATAe , 8,128 , 8 , 8,32,e 
:HIIIJ OATAJ2,8,e,128,1,8:5,III 
:Ml I .. DATA7 , r.55,6-4 ,J I ,~5,2119,8:1 
:Mll'S DATA85,8 4 ,1112,1112,1N,8:l , 8:I 
31 116 DATA84 ,3 1 ,7':i,2ee, 7 . ~ ,6.4 
Jt1117 DATA! ,95,e,e , e , e,e 
3811 8 DAtAe,e,e,e,11,111,11 
31119 DAtA0,e,e,e,a,e,e 
:Mll21i1ROO U GIRL. I 
311121 OATi:rie, e , e , 2,u,• , a , 2 
39122 DAtAt70,e,2,24e,11,1e,2•e 
3el2J DATAe,42, 192 ,e, 1 ,91 ,e 
39124 DATAl,144,e,1,171,e,1 
::i.1 25 DATABe , e,1,ee,111,2,1oe 
311126 DAtAlll,1,ee,e,1,ee,e 
3111127 DATA5,84 ,a,21,a:i,e ,21 
3111128 DATAe::1,8,:J,48,11, :J,:12 
31"129 DATAe,2,411,fl,2,128,111 
3013 11 RE" t l t SWORD 
38131 DATAlll,:J2,0,2,178,a,,e 
31U:J2 [WHA::)4,128,2, 178 ,a, e, 32 
:ie13a DATAe,2,1711,e,a,ie,.e 
311134 DATAGl,16,fl,8,u,,e,11 
Jel:r.l DATAl6,e,11,16,e,e,16 
311136 DAtAfl,a,16,e,11,1 • , • 
Jel37 DATAQl016,lfl,8,16,9,lil 
311138 DATA16, e , e ,1 6,11 ,e, 10 
3111:,,, DATM , 11,u,,e ,e ,16 , e 
31114& RE" tflt STAKE ANO ~S 

........................ 

3111141 DATAt68,e,e,u,e , 11,e , 168 
Jel42 OATA0,0,168, ll ,111 168,8 
311143 DATAe,toa,e , e,lir.5,o4,• 
31111 .. 4 DATAt68,fl,fl,lt:l,88,e,t68 
31111145 DATAe,e,&:1,ae,111,168,e 
311146 DATAe,8:5 0 811, 9,168,9,e 
311147 DATAB:l,64,e , 168,e,e,8:5 
3111148 DAlAe . e,168 , e,a,e:i .• 
Jel49 DATM,168,e,11,u,a,e,• 
31111:19 AEPIUU OROID • I 
Jt11s1 DATM , e ,a.e, e ,11,3 
311152 DATA~ 1 1'12,15,7':l,64,l:l,255 
3111:s3 OATAl28,15,2:l:l,64,3,2S5,192 
311154 DATM,4B,e,a,4e,e,e 
3111~ DATA48,fl,8,48,lfl,8,252 
3111156 DATM,e,252,•,•.2:12,e 
311157 DATAe,~2.e,e,~2,e,• 
3111:,e DAT~2. 111,•,4a,11,11,•e 
3111:19 OATM , e.~2.e,:1,n:,,e 
!MU,. REl1U U OROID •2 
311161 DATAe , e , e,0,e,m,1 
311162 DATA85,a,1 ,U,9,e, t ,16 9 
:NI~ OATAe,1,169,8 1 1,r.l,9 
:wi, .. DATM,48,e , e .• a., . • 
:Hll65 DATMS,e,e,48,e,fl , 2S2 
311to6 DATAe , e . ~2 ,e,111,2:12,e 
311167 DATAe,~2.e,e , :r-12,e,• 
:M1168 DATA2S2,e,e.•e,e,a,4e 
30169 DATM,e,r.12 , ,,J,2'5:1,e 
:Mll?e RE:" 1 0, DROID • J 
39111 OATi:rie,e,e,e,e,11,15 
38172 DATA2:15,0,7,~ 5,192 ,1 1,~5 
:Hll73 DATAl 92,7,~.192,l:l,255,fl 
3fll74 DATAf,49,e,e,•e,e, e 
311175 DATA4&,e,e,4e , e,e. ~2 
311176 OATAe,e,2S2,e,e.~2.e 
:Jet77 OATAe,252,111,e,2S2,e,a 
:M1178 DATA:l:12,e,e,4&,e,a,•e 
311179 DATM,8, '252,8 ,:J,255,11 
31118il Rt"• U• Al..lEN SHIP 2 
3111e 1 OATAe, e ,e,1,e,a ,e 
a01a2 DATM,e , e,e,e,::n,e 
311183 DATA32,a,e,1211,2,z,e 
3111184 OATIIH,S:S,e, 5 , 8'!5,.- ,21 

~f~ ~t~~~1~~~M;T;:;;l1 
•
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311187 DATAe,111,e,e,e,e,e 
a0188 DATi:rie,e,a,e,e,a,e 
3111" DATA.e. e.a.e , e.a,e 
:Ml9tl REt1UUAI...IEH SHIP 3 
:Hll9 1 DATM,e,111,•,•,11,e 
311192 DATM,e,11,e,e,e,e 
381"3 DATAe,8,Gl,128 1 2 0 2,9 
311194 DATA.e, 136,11,1,95,11,5 
3019'!1 DAT~,b.,!,25~,4.4,!,BS 
30196 DATA64,1,r.1,e,e,e,• 
31197 DATA.e, e,e,e,e,e,e 
:M198 DATM , 11,e, e ,11,a,e 
38199 DATAe,e,e,e,e,e,e 
Ji9299 RE"UU AI..IE N SHIP 4 
:N2e1 DATAe,e,e,e,e,e,e 
392e2 DATAe,•, e ,e,e,a,• 
:,r;,2e3 DATAe , e,e,e , 2 , 2,111 
Jie:2tl4 DATAe,136,t1,e,:i2,e,e 
:Je203 DATAB4,e,1,117,a,e,e• 
38296 OATAe,e,e,e,e,e,e 
:Jt12e1 DATAe,a,e,e,a,e,e 
382118 DATAe,11,e,e,a,e,a 
38299 DATAe,e,e,e,e,e,• 
3e218 RENUU AI...IEN SHI P 5 
:,e211 DATAlll,a,11,e,e,e,a 
:,a212 DAtAe,11,e,e,e,e,e 
39213 DATA111,e,e,•,•,11,a 
3fl21 • MTAe,e , e,e,1:1o ,a,e 
38215 DATAJ2,e,e,&4,e,a,e 
39216 DATAe,e , e , e,e , e, a 
Je211 DATAe,e,e,a,e,e,e 
311218 DATAlll,e,e,e,e,e,a 
30219 DATAe,e,e.11 ,e . a,a 
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our expert skill s as a docking pilot 
will certainly stand you in good 
stead, whe n you carefuJly guide 

your space shuttle on to the rugged 
te rrain ofan unknown p]anet . 

This almos t foolhardy mi!3$ion is 
entirely in the interests of science. Two 
boflins have decided tha t they must 
a light and examine the area , Wary of 
dangerous chemical substan ces that 
may cover the plan et 's surface you 
inte nd to land on one of the two landing 
pads. This is easier said than done, 
especia lly as one is at the bottom of a 
very deep crevasse. If you choose to land 
on this pad instea d of the one al 
gro und-l evel you are awarded a bigger 
bonus. The ri sk is optional ! 

You cannot land at a speed greater 
th an -5 or your sh ip disintegrate s, so 
whi le aligning yourself with the base 
you must use your thrust to brake your 
descent , which uses up fuel. The con· 
tents of your fuel tan k are therefore 
displayed all the time , as is your speed. 

It seems that your arrival is not 
welcome and you a re set upon by a serie s 
of missiles which are on course around 
the planet 's surface. You are also 
bombed from above. 

There are four levels of di fficulty: 
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CANON'SSHOT AT 
MSX Tile_ of •nolher MSX mochine is no lon(er •ews. 8"1-does 

C-' 1Nlllwl lolothis.,..ofthenwht -re u ?isMSXthe•nwerto 
tloe c:ompuler lndumy'1 drums? Konn Gonoch -pies. 

T1tt ¥·20 ~ ..,... CO!dofwto .._ MSX......,.., 

neMSXrevolution istryinghardto supposed to have 64K of RAM, this .is a 
appen. Thi a ver8ion from Canon litt le meagre. 

a another pf t he surprisi ngly old- On perus ing the memory maps in the 

more. I also thi nk they are relat ively 
JX)Orly posit ioned, th ough they do come 
preprogra mmed with a selection of 
useful functions such as RUN and LIST. 
They can, of course, be reprogram med 

fashioned (new) machines. manua l, I discovered that 32K of the 

First impressions 
Thefirstt hingthatstrikesyouaboutt he 
Canon V-20 is, naturally enough , its 
close resemblance to the other MSX 
machin es. It sports a similar keyboard, 
an identical Basic, the same interfaces, 
and the same good old Jap anese en­
gineering inside and out. 

For £280 you get the Canon Jtself 
with internal power supply, a cassette 
lead with motor control, an aerial lead, 
and two manuals. It' s all packed into a 
cardboard boxjus t the right size for you 
to carry iteasilyoutofthe shop- more 
good Japane se engineering. 

All that remains to be done is attach a 
mains plug, plug into the TV and mains, 
and off you go. 

In use 
Switch on and the Canon sits and 
thinks for three seconds or so as if in 
shock. Then up comes a message that 
thi s is MSX Basic and there are just over 
28K bytes free. For a machine that is 

RAM is not in fact available to Basic. 
Curiouser and curiouser. This memory using the KEY command but accept only 
is hidden beneath the Basic ROM, and 16 bytes of data. 
appears to be used for the video RAM. The other eight large keys are split 
l"artofthi sisused tostoreth es prite data into two groups. Four are used ascurflOr 
and witha maximumof2568 x 8s prites, control keys allowing full on-screen 
this comes to 2K. The rest must be used edit ing as with the Commodore 64. 
for th e video display itself, although Again, thesearetoo1arg e tobecomfort­
from the resolutions available, there able. The other four are the stop key, 
must be quite a lot spare. The Spectru m insert , delete, and home/cls. The stop 

f~':e: !:rtb~~/l~~ eJ~h~f~~~ ;~~ 1-"ke"'y"'-'-'w;.ch::;e:.:.n_,p:.:.ressed==· .:.••c:l,_y_,pa=u""'=-='h:.c•:.._ _ _ 

V -20 and presumabl y all other MSX 
maehineshave256x 192 with 15colours 
and one attribute. · 

What , we ask ourselves, happened to 
th e other 23K ofv)deo RAM? Perhaps it 

. will be used at a later date , runn ing the 
mythical CP/M system, to give an 
SO-column screen and higher dens ity 
graph ics, although why they didn't do 
thi s as sta ndard beats me. 

The V-20 keyboard is of the standard 
defined by Microsoft, ie the same layout 
as the rest . The resemblance ends here 
as the function keys are larger and rattle 



program; control stop actua lly breaks 
you out of Basic. 

On the rea.r are iheconnection s for the 
cassette, audio, video and RF output.8, 
and the printer port. The latter uses a 
biiarre plugthat is apparent ly a 14-way 
Ampheno l . This could cause some people 
problems with interfacing to printe rs 
but pre sumably , ifMSX takes off to a ny 
extent , they will become more common. 

On the front are th e two joystick port s. 
These are the sta ndard Atari/Commod ­
ore connections. 

The cartridge slots are on the top and 
the side. The V-20 differs from some of 
the other machines in this respect as 
both these slots are cartr idge connectors 
and not edge connectors. This is handy as 
the peripherals are deMigned to connect 
into the cartridge slot and this system 
should allow you to have both a cartridge 
a nd a peripheral connected at the same 
t ime without needing a SJ)C(ial connec­
tor for one or the other. 

In general, the mach ine is solidly 
bu ilt, alth ough it would hav e been nice 
to be able to detach the power cable in 
trans it. 

The Basic 
Most MSX mach ine reviews have co­
vered the hardware in detail, so let's 
take a closer look at the Basic. 

As its name implies, th is is based on 
the good old standard as used by Dragon, 
Commodore, IBM, and CP/M MBasic. 
The extensions are a whole host of 
addit ional commands to allow control 
over the fancy bits of hardware , such as 
the spl'lte and screen controllers plus a 
few commands th at appear to have been 
added because it seemed like a good idea 
at the time. 

Altogethe r 150 commands and func­
tions are available , covering everything 
from Binary, Hex, and Octal conversions 
to error handli ng, sprite, and UO con­
trols. Unfortunately, this vast array of 
commands is poorly documented in the 
Basic reference manual. One particular 
moan here is lack of details on the spr ite 
handling. Simp le things such as how to 
define them are demonst rated in th e 
explanation of the DATA stateme nt 
which means that you are sent rooting 
about all over the man ual before you get 
anything done . 

Overall, these extra commands 
appea r to be handy and innovative -
particularly th e interrupt facilities 
which were previous ly available only on 
the Amstrad. The trouble is, they are not 
implemented nearly as well as the 
Amst rad, though interrupt.a can be 
made to occur on a numbe r of different 
events such as sprite collision, the 
joystick fire button being pressed , the 
timer hittin g zero, or a function key 
being pressed. The commands for con­
trolling them are ON eventGOSUB line 
No., where an event can bcanyoneofthe 
above, and event can be ON/OFF or 
STOP. 

When the event occurs, the program 
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jumps to the subrouti ne and begins 
executing it . When it finishes, the main 
program resumes from where it left. off. 
The only thing to watch is that variable 
names do not become confused. 

The problem with the inte rrupts is 
thi ngs are not as simple as init ially 
appears . For instance , if you set up an 
interrupt to occur when a funct ion key is 
pressed , holding the key down gives 
repeated interrup ts. If , however, you 
then press anot her function key, the 
repeat stops working. This is downright 
annoying if it is one of the movement 
controlsinagame .lsuspectthatthisisa 
bug (oh, dreaded word) that will be 
corrected in a later version. 

The questio n here is why not allow an 
interrupt for any key on the keyboard 
instea d of one of the ten function keys, 
five of which need the shift key to access 
them and all of which are badly placed 
for game controls? 

St ill on the subject of the interru pts, 
when two sprites collide, an interru pt 
occurs. This sounds great until you 
rea lise that the machine will not auto­
maticall y tell you which sprites collided. 
You must work it out for yourse lf. What 
this boils down to is that ifthe re are more 
than about four sprites on the screen at 
once, it's faster to detect collisions by 
keep ing trac k of them in the program 
than use the inte rrupt , since you're 
going to have to do it anyway. 

On the whole, these interrupts are a 
marve llous idea. It's j ust unfortunate 
that they are not better implemented . 

One of the better feat ures of t he V-20 
{or any MSX) is its sprite handling 
capab ili t ies from Basic. 

Sprites are constructed from a ser ies 
of character code numben,; stored in the 
psuedo array SPRITE$. The numbers 
themselves are stored in part of t he 
unused sect ion of the video RAM. They 
can be in either of four sizes depending 

on the SCREEN mode selected, SxS or 
16X 16,normalo r doublesize (enlarged). 
Since a limited amount of storage space 
is available , you get 256 in 8x8 and 
(obviously} 64 in 16X 16 mode. Once 
defined, it is possible to select any 32 to 
beon the screen at once. This is a handy 
way of doing th ings as it allows easy 
animation effects to be created. 

Unfortunately , there can be only four 
sprites on any hor izonta l line at once. If 
an extra one is put there , it rubs out the 
right-most one. This causes a problem 
when writing a space invaders-type 
game as only the launcher and the 
rocket can be sprite s otherwise there are 
only three invaders per line which looks 
pretty silly. 

Defining the spriU?& i& simply a matter 
of setting up eight DATA state ment s, 
each with an 8-bit binary number in it, 
using the 1UN commands. A short routine 
reads these, converts them into decimal 
and puts the CHR$ numbers into a 
str ingarray . Theresultingeightc harac­
ter string is then placed into 
SPRITE$(n) where n is the sprite to be 
defined. Placing the sprite on the screen 
is fairly st raightforw ard, using the PVT 
$P RIT E command , specifying the spr ite 
number, whether the next posit ion is 
rela t ive or absolute , position, colour , 
and sprite image to use number. 
Obviously th is sequence shows that the 
sprite handling is flexible. 

The only real problem is in changing 
screen modes, as thiB deletes all pre­
viously stored sprite information. You 
can 't have everything , it seems. 

Where th e MSX machines do score is 
in t heir weal th of high -resolutio n 
grap hics commands including C IRCLE, 
PA INT and a neat line command. This 
allows either point -to-point lines, rela­
tive to the last position or using absolute 
screen coordinate s. An additional fea­
ture is obtained by using th e B or BF 27~ 
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suffixes. The first draws an outline box, 
the second does the same but fills it in~ 
an implied PAINT command. 

Even better is the DRA w comman d 
which allows drawing macf"08. This 
function allows a select ion of commands 
to be placed with in a str ing, such as U for 
up, D for down, rotate (A ), scale($) and 
colour (C).This gives you a simple t urtle 
graphics system. Once t he string is set 
up it is executed with DRA w st ring. 

The screen size is a nice large, logical 
-32768 to 32767 of which points Oto 191, 
vertically, and O to 255 horizontally, 
actual ly appear on the screen. So, points 
can be plotted off the screen without 
erro rsoccurring (unless the logical limit 
is exceeded). 

macro facility again comes into iu; own 
with P LAY. This resembles the DRAW 
macros but instead of movement corn· 
mands,you have the notes ABCOEFGA 
and t he .£ characte r for sharps . Once a 
t une is set up, the speed, volume and 
waveform shape can be changed. The 
sound normally comes from the TV 
speaker, but.if you use a monitor, there is 

a clue to some of its possibilities. 
The standard access commands are 

there including FORMA T (none of those 
tricks t hat Acom plays), DEL, COP Y, and 
OIR. With the MSX DOS system disk you 
will get a separate disk Basic giving far 
more flexible filing with random access 
and field contro l . The DOS appears to be 
quite similar to the Basic A system on 

A total 15ooloursareava ilablep lusa 
transparent option. These are obta ined 
mainly with the COL.OR command 
although what colours are avai lab le 
depends on the screen mode you're in . 
There are four of these, the first giving Tllejo,stldl,ortsan.tth e fr'Olltofthe.ec lllkM,cMlc: • atYK CflS. 
40X24 characters, no graph ics or a direct sound output socket . I machines but details in this sect ion give 
sprites, no border, and only one colour. MSX machines will, in future, allow the IB M, and it remains to be seen 
The second is the default, ~ boot-up anupgradefromcassettesystemst.o disk whethe r the commands given in t he 
screen giving 32X24 charac ters with and possible CPIM. The file handling is Canon manua l are the rea l thing or not. 
every eight pixels having the ir own standard Basic for the casi,ette system . While the Basic is a flexible program· 
colour, spr ites are also allowed but no There are two save and load commands . ming tool,oneortwodrawbacks make it 
graphics. CSAVE saves files in inte rnal , token ised tricky. The lack of a good manua l 

The nextmodea llowsgraph icsbutno fonnatands AvEdoesthesame inASC ll contributes to t his, but it's likely that 
.----~- - --------------------- ~ any number of helpful books will soon 

appear. 

text and again only every eighth pixel 
may have its own colour. This mode 
gives the highest 255x 192 resolution. 
For gra phics where each pixel has its 
own colour, SCREEN 3 is used. Unfort u. 
nately, t his only gives a medium resolu· 
tion of64x48. 

Also defined by the SCREEN command 
are the sprite size, the key click (onloffl, 
the tape speed, 1200/2400 baud, and 
prin ter type. The la.st specifies whether 
the printer can produce the MSX 
character set . If it can't, the printer 
produces spaces. 

As for getti ng into the insides, MSX 
Basic is well-equipped. PE EK, POKE, and 
usR are available as well as lNP, OUT, 
TI ME and WAIT, Access to the video RAM 
is via the VDP command which allows 
you to go straight in to the contro ller 
registers. vPEEK and VPOKE are also 
there giving even more direct access. 

Easy sound output is via th e RF.F.P 

command. More complex features are 
ava ilable with SOUND giving access to 
the programmab le sound generator . The 

PCN JANUARYI919U 

Anothe r problem is execut ion speed. 
It's slow compared with other machines 
that offer even more facilities . The 
interrupts should get round this speed 
problem a little, but as they have not 
been that well thought out, they arc 
more trouble than it's worth. 

Verdict 

format. eLOAD and DSA v..: allow sections 
of memory to be directly saved - all 
prett y standa rd stuff . 

The Canon V-20 doesn't stand out in 
the MSX crowd. It just conforms to t he 
standard in most senses . Initially, the 
Basic appears excellen t , but closer 
acquaintancea ndpo ringoverthemanu­
als took off some of its lustre. 

If the Japanese push hard enough, 
they may sname part of the British 
market. However, if th is is their best 
home micro, Sinclair, Commodore and 
Acom , to name but a few, arc st ill 
winning hands down. 

At the back of the MSX Basic 
reference manual is a brief summary of 
MSX DOS commands. No disk systems 
are currently available for MSX 

SPECIFICATIONS 

s.­-----~ ~ -..,_.. -°""'""".,.. ---

Canon V-20 MSX 
£280 
ZSOA running at 3.58Mtu 
32K 
64K, only 28K for B&sic 
4-0x25charaotenMode 0, 32x24 Mode I 
8x 8 or 16xl6 normal or enlarged 
256X 192 Mode 2 64X'8 Mode 3 
15 plus transpare nt , lets depending on screen mode 
74 key• including ten fun ction keys 
Two cartri dge ports, casse tte port, two joyst ick ports, 
centro nits printe r. audio output , video output, RF output 
MSX Basic 
None 
Most high st reet stores 



Tired of trudging through damp 
eavea ttnd endlc sa forest.a? Do 
you find it dimcult to stine a 

SPINNING A 
WACKY WEB 

your umpteenth Ore? Are you jaw-aackingyawnQyo u ha.ah f ili~"~,.r3~~~~::~~~=r=~n 
just th at teensiest bit jaded 
with the same old stock charac· 
ten, and aituations being trot­
ted out in adventures? 

difficulty level as moderate - a 
(air 888e88ment. I foolishly be· 
lieved I waa doing brilliantly by 
finding eight o(the gems (you 
shouldn 't have too much 

:,i:h!Ce~),finb~~g :yh~: 

Well, jul!t hurry on down to 
your nearest software sto re and 
take a long hard look up at th e 
shelves: see the garish masked 
figure on the package? Is it a 
bird?lsitaplane?lsitsometw it 
who'1 got lost on his way to a 
fancy dress ball? That last 
guese was nearly right, for that 
lithe slab of muscle in the 
gorblimey garb is none othe r 
than Marvel Comics Super­
hero, Spider-Man, taking the 
starring role in Adven t ure In­
temational's follow up to t he 
successful Hull, . adventure , 
being the second by Scott 
Adams in the Que atprobe 
seriea. Al with Hulk, Spider. 
Man combine.a text with attrac­
tive and instantaneous hi -res 
graphics or every location. 

SpideydeliversaswiO.s liceof 
knuckle pie to any idea you 
might have about meeting the 

fI!:,d~':d ~ th':r w~~~ffr!>; 
foes. The wackiness of the 
adven,aries in this adventure 
make your average troll seem 
as norma l as J ulie Andrews. 

Sandbagged 
Tak e Sandman for insta nce-a 
neat variation on thoee old 
Charles Atla s ads if ever I aaw 
one. Sandman ha s the mildly 
di5concerting property of being 
a ble to transform himself from 
a small portion of beach into a 
sand.stone strongman. And 
there' s more where those weir ­
dos came from. Hydro -Man is a 
big drip- literally : he's made 
of water . Electro is not the beat 
of people to greet with a hand­
s.hake, as his body contains 
100,000 volts of grade A elec­
tric ity. 

Ringmaater look! and acts 
like he's just escaped from the 
big top and now cravea a bit of 
pr ivacy - he throws you out of 
hia computer lab every tim e you 
enter. The Lizard is Doc Con· 
ne rs in one of hiB reptillian 
moods. 

You are not complete ly wit h­
out friends . Madame Web, 
though blind, is able to &ean 
othe r people'a though ta and can 
sometimes predict the future. 
The Chief Examine r (remem ­
ber him from Hu llt? All the 
evidence points to the conclu ­
sion that the CE is none other 
than Scott Adams himselO may 
offer advice and a way of escape. 

The buic plot is pretty much 
the same as in Hulk: find and 
store all the gems. Since you can 
bet your suction -padded boota 
that aome of the jewels are 
being protected by the oddballa 
above, the job is not going to be 
easy . 

Doubletake 
I began in a hall, way up in a 
high-ri se building . Thinking to 
explore aome of the othe r floors, 

I made my way to the very 
obvious lift and pressed the 
even more obvious call butt.on. 
You're right, that was too ob­
vious. Think again, Spidey. At 
one point in my perambula ­
tions, I began to t hink that 
eithermycom puterhadgoneon 
the blink or I wassufferingfrom 
double vis ion. 

Turned out thatl had encoun· 
teredanother fien dish foe, Mys­
terio . His speciality is hypnot­
i.smandspee ial effecta . Goodjob 
I didn't ri ng the TV repair man 
or optician. 

It helpe if you have read the 
comic that comes with the 
game, eapecially the potted 
biographies of t he characters. 
The puzzles range on a scale 
from candy-from-a -baby to 

~ ·-=~~~n~uf:~: ~wthe 

showed that I st ill had a long 
way to go. 

co!:!~dis a~afy!~. i~fo'!r~ 
you to move away from the 
normal verblnoun input . Now 
you can ente r compound orders 
and use a more English-like 
st ructure. I still found myself 

ha~ra d~:h:~t b~:r~f~~~ 
larly liked being able to '"TAKE 
ALL' objects in a room, instead 
of picking them up (or droppin g 
them) one by one. Response to 
your input is, as ever, im­
mediate. 

an,:::i-::::ai!ri::~it~t~~ ~ 
of character$ as you could wish 
to meet, together with theuaual 
te as ingpuzz.lesofScottAdams, 

!~a:t!k~na\e:"a ct:ngC:~~~ 
battli ng with dragons. 

Cloak doom 
I do declare, an adventure for 
the Atari and a welcome rari ty 
it is too. CloaJtofDeath (by Mind 
G11mes) is a text a.nd graphica 
romp through a haunted hoUM 
where you've wagered to spend 
the night. I haven't mad e much 
progreas yet, but what I've aeen 
I've liked. 

The game has a comprehen· 
sive vocabulary (67 verb$ and 
94 nouns ), decent graphics for 
each location (you can tum 
them offi, and a reasonable 
8880rtment of puzzles. It also 
displays a dry aenae of humour 
(when I typed 'SCORE', I was 
told to give myself ten out often 
ifl got outa live). 

An enjoyable adventure -
versions are alao ava ilable for 
the Spectrum a nd Commodore 
64. 

Dungeonade 
Returning to Questp robe, 

some Hulk fans cannot find 
anything in the dome by the 
small holes . J ust DA.MT KG. ·If 
anta are your problem , why not 
san ESOL c. (Dungeon Master 
at your service.) ~ 
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TUNE 
INTO 
TTX 
Thewvrtd olteletext hn been ,...m,1 

for BBC users-thot ls untll this OEI. 
odaptorforthe Spednim onfved, 

11e company which brought Spec ­
tru m users the VTX 5000 Prestel 

daptor has just released the TTX 
2000 Teletext adaptor, also for the 
Spectrum. OEL's newest little gizmo 
allows Spectru m users to join the 
wonderful world of telesoftware and 
in sta nt inform ation, a place in the sun so 
far rese rved for those with BBC micros 
and teletext TVs. 

Teletext is the technology behind the 
Ceefax and Oracle services provided by 
the BBC and ITV respectiv ely. You've 
probably already seen 'tease r' teletext 
page s going through a few predeter­
mined accesses. Youmayevenhaveseen 
a TV set with a telete xt adaptor which 
enables teletext signals to be decoded 
and displayed at will. (See the box for 
more on teletext). 

The TTX 2000 is supposed to sit under 
the Spectrum. Connection is simple -
the TV aerial goes into the teletext unit 
and the resu lts are output from the 
Spectru m in the conventional way. The 
2000 attaches via a ribbon cable from t he 
edge connector and the cable has a male 
appendage for the further connection of 
printers and other peripher als . 

The unit ha s its own 18-volt adaptor 
which, unfort unately, has the same 
busi ness end as th e Spectrum power 
jack. A few fried Spectrums could be in 
the offing . Another minor quibb le is th e 
docum entation. Teletext may be simple, 
but seven pages of meagre instructio n is 
a little tight-fisted. 

In use 
Setting up is simpl icity itself. Just tune 
in the decoder to the four channels and 

30 

l r 1x:woo -oe~ 

l•t EE ~-·+-•I 
1'1nx2000 ill all lbllofJ, TUIMftC knoltt,....W toe:kttand power 111M 11'1 _.lH~ 

settle down to use it . No need for receptionjust right. Teletext is pedantic 
pa sswords, baud rates, user ID numbeni aboutperfectrecept ionandyou may find 
etc . you get either a ful l page of informa tion 

The only problem is getti ng t he or noth ing. Be prepared to mount an 

Teletext technology 
Being digital . teletext seems an ideal 
technology forcomputerenth us iast. to 
hook into. But micro users in 1985need 
to answer certain questio ns. Does 
teletext shape up as a useful service? 
Would a VTX 5000 or a multi-purpose 
hardwire modem be a better invest­
ment ? Indeed, is it worth worrying 
about communications it all? The 
answer to the last que st ion is probab ly 
'yes', but the first? ... well, I'm not 
sure. 

Unlike a service such as Prestel, 
teletext is non-intera ctiv e. You are a 
passive receiver of information so 
while you can be selective about the 
limited infonnat ion avai lable, you 
can't send information back to the 
service. 

Teletext is broadcast on what is most 
easily described as spare bit.a of the 
bandwaves reserved for television 
tran&mission . UnUke TV it's not sent 
asanan alogpicturescan,butasdigital 
information. The data is interce pted 
and decoded by th e adaptor and th e 
resulting text is modulated into 
videotextand put up on the TV screen. 

The teletext service broadcasts its 
information as a series of pages in a 
loop. Pag e 300, say, is fo1lowed by page 
lOOthen 102then 103rig ht ont hrough 
to page 300 again. The key is speed. 
Several pages are broadcast every 
second and all the user has to do i.a 
select a page number . The system 
waits tilJ that page arrives, derodes it 
and sticks it on the screen. 

When the information has been 
perused by the user, he selects another 
page number and the process repeats 
itse lf. Obviously, the more pages on the 
system, the greater the ave rage wait­
ing time between pages. 

This limitation is evident on Ceefax 
andOracle,e1peciallyonceyou'veused 
a service like PresteJ. So the big 
limitation is the lack of information 
bulk, and th e lack of intera ction-yo u 
can't talk back, 

externa l TV aerial if you don't already 
have one. 

There are only eight commands to 
remembe r plwfewENTER.Swhereneeded. 
Accessing a page involves pressing 'P' 
followed by a three-figure number-the 
pages sta rt at 100 (depend ing on which 
syste m you use) and seem to go up to 
about 900 or so. You can change 
channels with a single command , save 
display s to Microdrive or send them to 
the ZX printer. 

Teletext a lso has a 'wheels within 
whee ls' function where information ata 
particular page num ber is rotated on 
each cycle, so by the t ime you've finished 
reading one page the next arri ves. You 
suppress this feature with a Hold com­
mand . 

R reveals a concealed line ( where the 
page is concerned with a quiz for 
instance). You can also exit to Basic and 
use the Spectru m normall y. 

Nothing in computing is as simple to 
use as Teletext. 

Its second big plw is that it doesn't cost 
you anything. Once you've bought the 
adaptor there are no uptime or user fees or 
telephone charges to feel guilty about. 

Verdict 
The prospect of acces.s to Ceefax and 
Oracle via your computer is attractive, 
hut there are some drawbacks. For 
insta nce, a lim ited amount of informa­
tion is available , and it takes some time 
to access it. 

If you can't afford Prestcl but would 
like to take part in the information 
revolution , however, the 'ITX2000 , even 
considering the limited amounts of in­
format ion available may still be for you. 

~ 

-.. ..... 
,,_ OEL TTX2000 l'l1co £143.75 
......,_OE Limited 0768-66748 
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SUMMERFIELD 
SOFTWARE 

RETURN FROM PARIS 
Fly, drive or hitc h -Can 003.5 get t he secrets home? 
Use your skills to choose appropriate tra nsport on 
each stage of the journey. 
BBC Disk only £11.95 

TREASURE HUNT 
Work your way around the map and find the two keys 
to th e treasure. Bewa re, main roads are dange rous. 

:~ ~1~
1~r:~; ~~~~~:~lri~:~e~r;~re5r:~~:7i~~ng 

compass d1rect1ons. 
BBC£12.00 Disk£ 14.00 

TANK TRACKS 
Progr am a tank to reach its base. Beware of min is and 
the 'Edge o f the Wo rld' . Ideal as an introduction to 
problem solving. Programs consist of t hree 
commands- F -= forward , l • turn left and A .., turn 

~2~1£9.95 Ojsk£11.95 

* All THREE ON DISK £26 .00 * 
EQUATIONS OF LINES : Demo nstra tes the graphs 
produced by eq uat ions - ty pe in your ow n equation 
and see the grap h appear. 
ED 1 - includ es: Th ink of a Word. Counting On, Pye 
Charts, Simple Divis ion. Each £6.95 Disk £9.00. 

~l~i~~ee:~h~os;:iJua::t~sne:i ~~~irns~~~ '.- All were 

Prices inclusive of po stage 1nd peeking . VAT no1,nelu*- 1dd 15%. 
DISCOUNT - 5% Schools . 15% Spec i1I Schools . 

Summ erfield School , 141 Wor cester Road, 
M alvern. Worcs. WR14 1 ET. 

"!eaclt rowself 

IAIDCC 
PROC:RAMMINC: 

011VJdeo 

r - - - wtout oiOll1here - - - ., 
Send away for this unique video that teaches you 

I how to ptoffOm In 8ASIC. In just J easy lessons. I 
Learn how to program wlthovt ploughing throufh 

I complex a,mputer manuals. I 
Only !2 -4.95 me. VAT. Avoiloble only by post. 

I Plt:asesendme ___ c.op~s)o(BAS/Cprngrommmgvideo I 
oo VHSO or Btto O (please tKk oppropnote) 

I Jenclosec.heque/P.O.for{ ___ p1uslf p+p0t I 
(£2 p + p for overseas orders) c.Mque poyobk to:· 

I 
Crabtree Teoc.hmg Systems lrm1ted, at 13. St.Johns Rood. I 
Horrow,M idd~ Clt.HAI 20f-. Tel: 01·8610863. 

I Please ollow28doysf0tdf!/1very. I 
Nam<~ ------ ------~ 

•• Ad<lms ~ 
~------ l'CMOO Post Code-- - - ~ 

• (U MATICvers1011(0tp,o(emonol t~oc~rs.p,Keduponre<"~t) .I 

-----------BUY, BUILD AND CONTROL 6 ROBOTS £112 

BUU> 'W>tJR OWN ROBOTS WfTH, 
T1E RSCHERTECHNI< ROBOT 

COMPUTING CON511lUCT10N KIT 

CONTIIOl THEM WITH T1E NEW 
MICRO II080TIC SYSTEMS INTERFACE 

SEE USOM PRIESTl!L PAGl!S 800U7U- 7 
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ROMSAWAY 
Simon Wiiiams loob II two ROMs for the Beeb !hit get om the problem ol 1cceui blllly. 

Until recently, if you wanted to plug 
more t han th ree extra ROMs into 
your BBC micro you had to buy a 

ROM expansion board. The tro uble with 
these is tha t you usually have to wield a 
screwd r iver and take the top off to get at 
theROMs. 

Systems from Viglen and Micro Pul se 
get around the problem of accessibility 
and have the added advantage that they 
draw no extra power from the computer's 
supply. 

Setting up 
In the Viglen syi,tem the extra RO Ms are 
contained in cartridges, which are 
plugged into a socket attached to the 
BBC in the hole next to the keyboard . 
This hole, popularly known as the 
'ashtray', was left by Acorn to house the 

,ROM cart ridges for its speec h synthe sis 
system . 

The socket is connected to the BBC by · 
a ribbon cable to one of the sideways 
ROM sockets. Your expansion RO Ms fit 
into carriers that plug into the ashtray 
socket. 

The sys tem comes in kit form consist,. 
ing of socket with 28-way ribbon cable 
a t tached; one cartridge; cover for the 
socket ; cover for the ROM carrier when 
not in use; and blanking plate to restore 
the Beeb if you want to take th e system 
out. 

The cartridge has two plastic mould­
ings which screw toget her to sa ndwi ch a 
small circuit board that contain s the 
ROM of your choice. A notable omiss ion 
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from thisotherwisecomprehensive kit is 
a set oflabels to stic k in the cartr idges to 
identify the ir components. 

Th eedge-eo nnect.or thatpl ugsi nto the 
socket on the Beeb has one foreshortened 
contact to ensure that a ll connection s 
are made before the power is applied to 
the ROM. Because of thi s, cart.r idges can 
be exchanged freely with the micro 
switched on. Once in, ROMsare called by 
press ing Break and then addressed in 
the normal way. 

The Micro Pu lse ROM box can hold up 
to eigh t integrated circuits (including 
one in a zero insertio n force socket) 
housed in a metal case with a h inged 
perspex lid. The box is manufa ctured toa 
high stand ard and uses good-quality 
components throughout . 

Connect ion to the micro is via a 
length of ribbon cable with a OIL plug on 
one end that goes into one of th e spare 
sideway s ROM sockets on the Becb's 
main board. Opera tin g instructions 
come on two photocopied sheets and 
advise insert ing the plug into the DDC 
with the cab le facing left. and the 
indexin g red st ripe to the rear -
physicall y imposs ible . The cab le actua l­
ly run s out to the right of the machine 
andconnectstotheROMboxviaasocket 
in its side. 

Clampi ng the cable to the BBC is 
achieved by the Heath Robinsonish 
method of trap ping it betw~ n the two 
halves of the case. 

Once eve rything is set up, apply ing 
power to the BBC will illum inate one of 

th e eight LEDs. These are used to 
ind icate which of the ROMs is chosen : 
select ion is made by turning th e swi tch 
fitted to th e box. As with the Viglen, the 
appro pr iate ROM is enabled by pre.ssing 
Break , although the in structions on the 
box suggeat the rather more rad ical 
CTRL Break sequence . 

In use 
Each approach to usin g RO Ms external 
to the Beeb has its pros and cons. Both 
suffer from the disadvantage th at the 
selected ROM cannot be called without 
usi ng the Break key first. Using tool kit 
RO Ms in this way could prove awkward, 
and from Ba sic you will have to remem­
ber to OL.O the program under develop­
ment. 

Any software that uses more than one 
ROM (Dau:iGem, Logo and ISO Pa.seal, 
for example ) is unusabl e with both 
syste ms since only one ROM is accessi· 
ble at a time. 

Verdict 
Th e Viglen syste m is more elegant as 
there are no trailin g leads hanging from 
the side of the micro when it is not in use. 
The price quoted for the syste m include1:1 
only one cartr idge and you wil l need one 
for each ROM. 

The Micro Pu lse ROM box holds a 
maximum of e ight RO Ms, all ava ilable 
at the twist of a switch. Because of its 
nyinglea d itis not as neat as the Viglen, 
and thi s could cause trouble ff the micro 
is to be moved around . A beUermethod of 
fixing the lead to the BBC shoul d not be 
beyond the wit of Micro Pu lse's desig· 
ners. Otherw ise, the box seems to be 
good value . 

I will seriously consider get tin g a 
Viglen syste m for ROM software that 
gets used less frequentl y. I!!'.:! 



Ju st when you superiortoKuma' s Zen,o ut per· 
thought the forming it but costing £8 less. 
Amstrad was n't We'll be comparing the asse mb-
getting any· le r$ in the near future . 
where , Amsoft Amsoft continues to release 
bring out Pas- games for ita mac hine, and it 
cal, Kuma pro- looks 88 if sup port from third 
duces a version party sort.ware houses is grow­

of Logo, and Am or and Kuma ing rapidly. Better still , soft. 
relea se assemble rs. The Pascal ware sta ndard s seem to be 
looks very good on paper at rising as well, 88 witnessed by 
least,butthe st.ate oft heLogois Manic Mirier from Software 
Jess sure. Amor' s assembler is Projects. 

Fnt1:Mac•NN £8.95 A....nOZ77·230222 
PltaMTyplnrTwtor £9.95 Amoft0277·230222 
Scn.Dnlpw £14,95 Amoft0277·230222 
llllrWOll&"s t.oo,yUllltdry £8.95 a....ft0277·230222 

Mank; MiMr ta.95 Amott 0277 -230222 
l..ep £19,95 K.uma 0735-UlS 

£11.60 AmorPOBo•169,loMNSE25 
£6.50 ....,._ 0933-623967 
£7 .99 WiccaMft 0&25-72911 

SPECTRUM 

li
Gi~ From The 
Gods is Ocean's 
latest and it's 
rat her bette r 
than the dis· 
appointing fol . 
low-ups toH un­
chbac k and 

Kong. You're in the role of 
Oristes, and if you th ink tha t's 
an odd nam e your mother's 
called Clyta emnestra . 

But seriou sly, th is gra phi c 
ad venture is based on the Gree k 
tra gedy in which Orestes, 
aided by th e Gods, must regain 
the Mycenae kin gdom from hia 
evil mother . Todo this he has to 
find his sister Elect ra whom his 
mother has imprisoned in the 
cataco mbs below th e palace. 

The action boils down to the 
last bit . It 'e large ly a maze-type 
game , the graphi cs a re quite 
well done and the act ion tricky . 

m!:1~d~r::~~e:a~~~ i~:; , 
the BBC used a counte r M> you 
could tell how long a game 
would tak e to load. Then man y 
&Oft.ware houses wrote fas t load· 
ers for the Commodore 64, or 
licensed Nova.load or Pavloda . 

New Gener ation' s Techni­
cian Ted adds to the range with 
an animated loading display . 
Ten coloured figures march t.o 
a nd fro and a counter indicates 
"I' minus ' units . 

The game is a difficult plat­
form affair and a full review 
will be published soon. 

Gii from 11N Cods tl.95 Oceu 061-132 6633 ._,_, tl.95 T......_.061-7614321 -- £7,99 ActtriNonOGZS-75171 ...... tl.99 ActiriMOn 062$-75171 ,,,,.._ ts .95 RNll:lme OS32-458948 

llMJewelof ........ tl.50 S.U-0634-811834 _ ...... 
£5.95 AcWisN Waler 0734-794000 

TKINlk::iNTIIII £7.95 Ntw '--'atiolt 0273-t93640 

--•n: £7.95 llewsoR 0273-693640 -· £&,95 Ocean OU-.832 6633 _...._ .... 
tl.95 ac... 061-132 &113 ......... £7.95 ac... 061-112 6633 ._ ..... £5.95 Firdlr1I 01·375 6755 -- tT.99 AdMliN 0621-75171 

" 

I 
Some of Acom- soon,andit 's intere st ingtonote 
sol\ 's recent re· tha t neither \•ersion uses the 
leases look full 19x 19board. 
promi sing, Sound synt hesisers for the 
there are a cou- Beebha veenjoyedconsider abl e 
pie of decent attenti on recently, the lates t is 
games like Fsoft's MusicMaker.Thi so ffers 
laby rinth, and some 16 presct tones, tone 

A clu!ton could eas ily become a env elope editin g, keyboard 
very popular adventure despite mode, colour display and much 
it.a price . We'll be compa ring more. Given the price it's an 
Acomsoft's GO wit h anoth er interest ing product. 

-- t:9.00 Fsoft 0273-736042 

r- £9,00 hoft 0273-736042 ............. [6.99 ROMik 0753-71535 

Tllec..,a.t1CoddMIMalltf t9.95 A.comsoft:0223-316039 r.- t9.95 Acomsoft 0223-316039 ..... £9.95 Acomloft 0223-316039 ......... £9.95 Acomsoft0223-316039 

BladlBnlc.-llil. t9.95 Acomsolt022J...316039 ......_ 
Go 
.,... __ 
-w--~ 

[9.95 Acomtoft:0223-316039 

t9.95 A.comsoft0223-316039 
t9.95 Aconlsoft:0223·316039 
£9.95 Acoruoft:0223-316039 
£9.95 Aconlsaft:0223·31&039 

£17.65 Aconlsoft0223·316039 

COMMODORE 64 
If you need a release it till just beforeChrist­
spread.sheet for mas . It' s an illustrated adven­
your 64, you ture which features a nimated 
mig ht take a charactt:rt but this isn't ex· 
lea fout ofma ny pla ited as much as it could an d 
a n App le user's should have been . 
,book .and invest. Leisu re Geniu s continue s to 
in a copy of dominate the field of board 

you get a ir~~us! ~dd: s~~ f~i:te:i;~:~;~ micros. 
product . ShOOI the Rapids isano rigin· 

Melbourn e House showed a l and addictive g.ime. lt ta kes 

;.:~1/l~:;;;r,:r~~utthi~J:fn~ ~~! uJ; ~{!:~y theme of canoe 

PncUc.acll £69.95 Prac:ticM',0473-462721 

- 112.95 lelsureGeftkls01·935917440 
ts.50 Wr• VaUey 05446-202 
[7.00 lld:eru,tor073S&-37 11 
£9.95 Task s.t 0262.C73798 
tl.95 CRl 01-533 2918 - £9.95 Adveld:u,. lfltl 021·359 0801 -- £9.99 ~ 0621-75171 
[6 .99 ltomik 0753-71535 -- t6.99 RGlllik 0753-71535 
[6.99 ao... 0753-71535 
[7.95 NnGIMratloa027J.693640 
tl.95 USCoW021·3593020 

...,.r.,.. t7.50 lld:era,to,Micn. 0715-71145 ........... t7.95 Anlror0322·92513 
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TOUCH-TYPE 
FOR THE 48K Sinclair Spectrum 

DO YOU YEARN TO DO SOMETHING 
USEFVLONYOUR SPECTRUM? 

LIGHT TO 
THE POINT 

Are you fed "JI wilh sWy games? Mlle this the moment you W:e a 
step forwud using your SpectrUm in10 the world of '"'l'he Office of 
tile Fa.tan !"' 
~ to touch rype on any QWERTY keyboard using the Spec.UWn 
&S the teaching machine. 
* run touch IYJ)ing (no eyes down to the keyboard) from the first ....... * Cu-efully d esigned lessons pr ogress from key learning to speed 

p~ at each st~ . 
• Full te~ finger touch tYJ)in,g with correc, left and right shift key n 

ope ration. 
* lieuning ~ built in 10 the proqrun 10 keep you 

mocint ed and interested in progressirn;1. m
SPECTRUM41t'COMMODORE W 

£17.25 
DRAGON/TANDY 

£11.50 
lnclualve 

NO INTERFACE REQUIRED 

* Full feedback of performance - you know it is worklnQ - you 
are INminQ to type . 

• Leun at your own pac e Hither hurried nor restricted by other 
pupil, . 

* Com p rehensive instJUction manual included wrth every CU · ..... 
In this age or computer11 isn'1 it time YOU learned to type! 

£8.95 Inc p + p and VAT. 

PCN JAN 'l6 

TOUCH-TYPE TOUCH-TYPE TOUCH· 
TYPE TOUCH-TYPE for th e Spectrum 48K . 

Ol:scoYer the exciting world of Cf88.ting your own 
graphics on screen. 

The Trojan Ug,t Pon will d<aw boxes, c;.-, lines, 
freehand pictures, save and load pictures with fuN erase 
facility . 

All in Hi-Res screen in any of 4 oolow> lo<lhe O<agon/ 
Tandy. 8colours forthe Spectrum, and 18ooloor, for 
the Commodore 64 . 

For educational or leisure use. 
DEALER ENOUIRIES WfL()')ME 

LYm@)D{tjU\J ml 
Micro Computer Software & Acceaaor lea 

Sendcheque/P.O . to. 
TROJAN PROOUCTS 

166, Detfwyn, Ounvant, Swanse• SA2 7PF 
Tei: (0792) 205091. 

UNBELIEVABLE 
SAVINGS 

* * COMPUTERS • • 
APRICOT 
,t,PRICOT 
A PfUCOT 
... PAICOT 
APRICOT 
APRICOT 

EXYAT 
tTT !UIO 

mso.oo 
t 1tt5. 00 
r1m.oo 
t1MS.OO 
r21K .OO 

!320.00 ........ 
t1U.OO ...... 
£116.00 
t 15f.S I 
r1u. :21 

tS t.S O 

'"-" t11ts.OO 
n1ts.oo 

.S% PHc»,IE 
2x320l<80rl Yfft 1ffl.OO 
2xill50K80ri1'fl t151S.OO 
10MBHtrdOiMl. f 2ttS.OO ... 

s tnS.00 ........ ........ 
12$1(1 11145.00 
Me ll'IOf}lbpar,l,!Otlt;f1ot!'I 1'222.00 
Ei1• rN1IHNdOIIIIDr 1vn ,OA 

••SOFTWARE•• 
All MAJOR SOFTWARE PAOORA MS SUPPl lEO AT 

LOW COST 
[3'0 .00 
[11$.00 ,_,. 
""" !420.00 

MULTIM ATE t240.00 
OBASEII rno.oo 
DMSDEUA U M.00 
FRIDAY £135.00 
FRAMEWOAK 1345.00 
Nol onty 00 W1I on., IOP Q""lify P'001JCl1 flt low 
?fk: ... W••lao1 1,1ppo,l and~1Qc1Sol1w1r, w11hl!W 
u.,,.ianc, 01 our long nt•bl••h«I '°""'"' 0.0 1. 
NEW RELEASE ~ UNIX MULTI USE R ACCOUNTS 
SOFTWARE . 
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•• MATRI X PRINTERS• • 
,OIAOEX 
ANA.DEX 
8AOTHER 
&ROTHER 
BAOTHER 
CANON 

HONEYWELL 
MANNESMANN 
MANNE SMANN 
NEC 
N EW8VRY 
NEW8URY 

""' "'" ""' Ot.tVETI I 
PANASONIC 
StitNWA 
STAR 
STAR 
STAR 
STAR 
STA R 
STAR 
TOSHIBA 
TREND 

MAYFAIR 
MICROS 
8L EN HEIM 1-+0uSE, "°OMC>f'IE AOAD, 
LONDON SW18 tAJ 

EXYAT 
t2234 .00 
tlN 1.00 ... ... 
r1s,.oo ....... 
"7:oO: ... 
"°' ,O A 
,OA 

f:375 .00 
t l71.00 
t571.00 
t53S.OO :=:: 
H2 S.OO 
l ll0.00 

tlUS.00 
£520.00 
t24U IO 
l 16UJO 
t:itt.00 
UN .00 
tl tt.00 
t2M .OO 
u,,.oo 
,~:~= 
t1»o.OO 

TEL: 01-870 3255 / 871 2555 
w, .e«PI ollicitl orw, 1,orn UM. O.O-nm.en1 tll<I 
EducilllonalEll.t.blllhl'l'IMll , MallO«l.,tnd bpo,t 
Enql.JIIIH w&leome . C.,1.,, Dy 'PP() ln l-1 , 

• • DAISYW HEEL * * 
• • PRINTERS • • "'"' 

NEC 
NEC 
NEC 
NEC 
NEC 
NEC 
OLI Vffi l 
OUME 
OUME 

°""' """"' ""'"" """"' R1COH 

CIFE R 
HAZELTI N E 
OUME 
TELEVIOEO 

"" HFIIS 
HR1SKey~td 
HR1SShNtl..O., 

AST, HERCULES , OUAORA M, SIMONS 

... 
POA 
POA 

"°' ... 
t21t.OO 

[121S .OO 
[ 4110.00 
f 7tS .OO 
£325 .00 
fSU .00 
[54$.00 

t11)4UIO 
£111'1.00 
[1440. 00 
£1440.00 

[ M0.00 
[11'5.00 tmu: 
Uts.00 

fl175.00 
[124 1.00 

neo.oo ~::= 
t41UO 

ALL AT 81G SAVI NGS POA 





llllllll ll\111111 1111• 
ORIC JOYSTICK 
Top fire button and side fire button for liSe with Commodore 64, Vic 20 ond Atari 

£9.95 
Orie UK JoystK:k interface fo r use wi th Orid Atmos 
Joystick interface fo r use with Spectrum/ZX81 

TRACKBALL 

£11. 50 
£7.95 

Improve your scores and skills with the Computek T rockboll suitable for use with 
Commodore 64, Vic20ondAtori £17 .95 
T rock ball interface for Orid Atmos £ 11.SO 
T rockboll ;nterfoce lor Spectrum/ZX81 £7 . 95 

COMPUTEK JOYSTICKS 
For use wi t h t he BBC Co mputer . Me fal shaft, 2 fire buttons £12 .95 

PM C16 CASSETTE DATA UNIT 
Desig ne d for use with Commodore +4, Commodore 64 and Vic 20. 
This casse tt e un it is o dev ice for storing and reca ll ing computer 
programs on o rd inary cassette ta p es. It con be used for sa ving 
programs you hove written and won t to reca ll for later use. It co n also 
be used to read pre -reco rded programs that you hove purchased. 

£24.95 

DUST COVER ~ 
Oips onto the bock of the Commodore 64 . Pivots up to allow use of keyboord, fully 
moulded, deor plastic dust cover. 
TRADE ENQUIRIES WELCOME 

ORICA TMOS ... .. .. £125 .95 

ORIC DISC DRIVE .. .. ..... £225.00 

ORIC PRINTER ...... .. .. .... .. .. .. £ 129 .9 5 

ORIC MODEM AND 
INTERFACE 
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£99 .95 

£7 .95 

r,:;eo,e~ ollow;ng .................................. ............ ........ .... . 
: I enclose my che qu e/ P.0. mode payable to: 

I MI CRO PRIOE LTD for(.. 

I NAME 

I I ADDRESS .. 

I 
I 
• All PRlaS INClUOE POSTAGE & PAO::ING • 

MIG0"9.IN LTD . 
I UNn , . . .. ,~Ya.•• •••usnt1AL 1sTan . 

NleNTLING .. A , I S HJl C07 e&8 . 
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SPECTRUM 
THE IIACKPACICERS 

GUID£TOTHE 
UNMRSE,Ptl 

Navigate caverru, avoid free. 
float ing obetaclea, collect 
itema, dttipher clue,, and re­
tum triumphant to safe t y. It' s a 
familiar recipe, but you may not 
have seen ihervedupaswell as 
this for the Spectrum before . 

fa~eno~;~c:i:rvei:ae ~~~fy 
the superbly designed Caverns 
of Exile. Ring wraiths pat rol 
the cavenu,, where exotic crea­
turei,, are exiled among th e 
irrideacent sta lagmites and 

JET BOAT 
lf there's any j ustice in the 
world this game will find it.a 
way into many Christmas 
stockings. It is excellent, from 
its redefinab le cont rol keys to 
its deta iled graphics, from its 
smoothly scrolling landscapes 
to it.a - icon-inspired 'ti me-up' 
alarm clock at the end of the 
game. 

The concept of Jet Boat i1 
nothing new - controllin g can 
around t racks hu been the 
staple diet of a lot of games 
wri tel'8 since time immemorial 
(well , 1980 anyway ). The nc.it 
twist of usinll: a boat is well 

COMMODORE 64 

KAMl·KAZE 
It's fair ly saf e to say that this 
game is origin.al - I'm sure I'd 
have remembered if I'd seen 
anot her se t in a public conveni ­
ence in Cleet horpea ; well ,not 
actually in the conven ien ce (it's 
not t hat original) , but the ac· 
tion tak es place in and around 
this loo with a view ha lf -way 
a long Cleethorpes Pier . 

In fact it' s not a loo at all , 
could our huma n eyes but te ll , 
it's the flag -ship Argon of the 
Xenon bat.tie fleet ; but the men 
and dogs of Cleet horpes in.a1't 

EWGEEBEZ 
A maze by any other name . .. 
Bu t, when Spectrum and 64 
games are expanding into 
thousands of acreens, it should 
at least be interesting to play 
one on the Beeb wit h 80. But 
with the limited memory avail · 
able, what are the chances of an 
effective maze game? If 
Ewgttbu is t he be.at at tempt, 
not very high 

You play t he parto fZelob the 
Melkon (whateve r happe ned to 
John the Journ ali st or Roy the 

corals. The scrolling is smooth 
and Ziggy'a progreaa, whether 
on foot or throug h the air by 
je~pack, iAa t reat to watch. His 
name-thrower flickers like a 
lizard's tongu e. 

The game come& with more 
information than you can take 
in immediately. Coast thro ugh 
it a few times , rattJing around 
the caverns like a pin-bait 
ltema go into Ziggy's backpack. 
Symbol Shift. gives you a prog­
reu report on their statua, but 
don't be dismayed by the news 
that the Googly Bird hill! died of 
a nervoUA breakdown. It' s qu ite 
happy decay ing slowly in the 
backpack. Later the status re· 
port will add Flook to news of 
the Googly Bird's dem ise, sug· 

matched by the idea of holdin g 
it steady in the centre of th e 
screen and scrolling the 
shore line around it. The boat is 

a good chunky spr ite wit h at 
least 16 or ientatio ns and the 
archipelago around which you 
race against t he clock (70 
seconds a lap) is we ll populated 
wit h castles, villages, 
graveyards and 90 on . 

on treating it as a conveni ence 
and so are using lip th e ship 's 
vita l bat tle plans in a most 
undignified manner. 

The crafts that you contro l 
are much more conventi onal in 
de8ign, move about at th e touch 
of joyst ick or keyboard, and can 
rapid -fire in eightdi rections ­
even with a keyboard contro l, 
though th at 's rather more 
tricky . The loo i, , naturally 
enough , at lhe bottom-cent re of 
the acreen, and men and beas ts 
walk towards it from eit her 
side. You fly round a bove a nd 
must pop themoflbeforethey go 
about their buain eas, otherwise 
each t ime one of them reache s 
the loo th e paper -counter at 

Dynorod Man?) who has 
foolishly got himself st uck in 
the space sta tion of t he title. As 

is the way with s:uch artefacts, 
the station consi st& of a maze of 
litt le passages inh abited by 
varioUA stat ionary nasties , as 
well as aliens from the neigh -

ru:~inc~a~~~ ;:J: t u~a~ 
neurotic specimen. 

Many of the game 's best 

fea turee turn up throug h trial 
and error. Shortr<:ut3, barrier· 
breaching combinat.ions of 
backpacked items, and ha nd­
like rock formations a ll help 
you on your way. The time 
allowanoe 1' generoua enough 

Firs t time out you'll have to 
get used to the contro ls. There 
are only three of the m - lef\, 
right and acceler ate. Unplug 
•nyth ing you might hav e in the 
ana logue port, otherwise the 
keyboard controls may go 
crazy. Youshouldt ry to remem· 
ber the beet route t hrough the 
maze of isl ands, since t he clear 

~;!a~:~~~1i ~r;r;~ f?~s~! 
to 15 in volve negot iati ng a n 
increas ing numbe r of obstacles, 
from boat8 to crocodiles, and 
duck, to sea monsters. A colli ­
sion with anyo ftheee,or a bank, 

:f!s~ : u :-:into fl8a:~~~ . and 
Reward! are small. Complete 

bottom right ofth e scree n starts 
count ing down . 

Once th ey're in.aide the re' s 
nothing you can do, though you 

can still shoot them when they 
emerge agai n . You have to 
shoot the dogs, ofcourae , a.s t he 
counter ticks away like mad 
when the y're running off with 
the paper , but t he dra wback to 

bouring planet, who beam in on 
the chance of a good bUAt up. 

The re is one ray of hope (sic) 
however. lfyou can retr ieve the 
twelve power crystals and find 
th e teleport before being split 
into your COI1$tituent atoms, 
you can escape. ' 

Th e who le epic is shot in 
Mode 1, meaning that it'11 a 
littles hortofcolour , but Matth · 
ew Newman has made the m08t 
of what' s there by mixing them 

to 11,n:;ce ;:n::!8t!:. of 
aliens - the bent VH:J.' aerial , 
the Software Project.$ logo and 
the gna shing teeth - and they 

for you to take your time. The 
main point of frus t ration is that 
the name-thrower doesn't se~ 
tJe the ring wraiths ' huh for 
very long- next time you visit 
one of their screens, they're 
back on patro l intent on causing 
you even more trouble . 

Keys and a tali.sman are the 
ultimate object& of the game, 
and the talisman is du e to come 
in handy when Part II is pub+ 
lillhed. Part I shou ld keep you 
entertai ned until t hen. --
r71=~e ~ 0242-583661 

a lap and you are greeted with I 
the first bar of the Sailor'A 
Hornpi~ and the cha nce to go 
round again. The game soon 
becomes compuls ive , though . It 
has a very responsive 'feel' -
the boat decelerates smoothly 
as eoon as you take your finger 
o!Tth eacceler ate key, and turns 
comers promptly . 

Jet Boot shou ld acqu ire the 
kind of following that A&F", 
ChuckieEggat.tr acted. -Wll-
111 = tware I In vas ion, 50 

Elborough Street 
London SWtS 5DN 

this is that the local RSPCA 

~: l~c;~~;o~~Yo~tse ~)! ~ I 
watch out for low-flying air- I 
craft and clouds - not to 

::r;=.n Yo~ e al~hot::· roi: I 
smart -bombs to aid you. I 

Kami.Kou is a graphic de­
light, such as the way the dogs 
must jump up to reach the catch 
oft~ e loo door , and the way the ! 
bod1es topple over and splash j 
intot he seabene a th. · 

=~~GeffMO• 
PllblisllerSupersoft 
0 1-8611166 

appear in increasing numbers 
a nd are letha l to the touch . 
They don't-shoot at you thoug h , 
uni ike the larger hostile& which 
send bolt.e bouncing around the 
corr idors or extend long beams 
from their ext remities . 

The concept is not new, and 
altho ugh everything happens 
a t a rea&0nable speed , t here is 
neit her the variety nor the 
cha llenge to keep C~L... 

- 6110 
P'rb-£7.95 
,....._ Software 
Project& 
05 1-428 7990 

, .. :\ .1,\ .\:l \10 1•11•1-. 



HENRY'S HOUSE 
Anot-hcr platform and ladders 
game this may be, but i t fea· 
lures some of the best graphics 
an d animation e\•er seen on the 
Commodore 64. The differe nt 
high-resol ution scree ns a re a 
feast for the eyes. 

Little Henry is about to take 
you on a romp through his 
amaz ing home. First stop is the 
clothes cupboard which con· 

~~~:S~"ha~~~d~~~iie~f~ 
order to progreSs to the next 
screen, Henry mustcollect.all of 
these plu s a key which appears 
only after he has grabbed a 

FIREBUG 
Not ,mother platform game, 
running up ladders and along 
ledges! Well, not rea lly. 
Alt hough those element.a are 
present, the idea is original and 
iU neat execution provi des one 
of the most ha ir-tea ring, frus­
t rat ing game s r ... e played in a 
long while. 

You act the part of a firem an 
who is despe rately trying to 
dea l with the cha0$ caused by a 
fireb ug. The young arsonist is 
doing his best to burn down the 
warehouse where the game is 
set . 

He ha s 11n. extended tape r 
wit h which he lights fires on t.he 

SPECTRUM 
30 STARSTRIKE 

The titl e tells you a lot about 
this game-you're going to be 
eithe r hurtling th rough spa ce 
fir ing at missi les or h urtli ng 
along corridors. In fact you get 
to do both, th ough neit her is a 

=i r: ~:h~se~~i~ ~ I=~ 
space pilot . 

The inte nt ion is to get a direct 
hit on an a lien ba se's reactor 
syslema; butfirstyouhavetofly 
thro ugh space to get the re. 
Having set your controls for the 

~:c~:~jo~::t~~~~~::1t~: 
keyboa rd (a sensibly wide 
range of choices), you choose 
from the four skill levels. 

M1A3riiii1h~M 
BLACK TOWER 

If on ly Black Tower had been as 
good as the cassette in lay said 
- I'd have had a great treat . 
Boredom, however was the 
main outcome. 

Let me translate some of the 
inlay's hyperbole for you . Take 
'exciting'. If a n excrutia t ingly 
s low response coupled with the 
th e most mundane text seen 
thi s side of a te lephone direc-
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ce:~~ ~b)~~ \~~~ ~";i iaced 
in really tricky positions and 
you have to plan the best way to 
get at them . Amongthc hazards 
in th is biiarre closet are lhree 
gian t boots that clump up and 
down and a whirling st ring of 
batty buttons. 

Once Henry's gathered all 
the nece$Sa:ry object.a, the 
screen changes to show him 
marching across an impressive 
hallway to the next room. One 
feature J po.rticularly like was 
lhat on start ing a new game 
you can opt to skip any pre· 
viously conquered rooms. 

The bathroom is really bar ­
my and conta ins a huge grin­
ning sponge, a squeezed tooth -

ledges. These gradually creep 
o.long the beams unt il they 
reach a wall. 

Against this wall may be an 
ext inguisher or , worse, a can of 
petrol. Either wi ll explode on 
contact . Youmust ta ke t hecans 

to the safety of the cold wate r 
tank in the roof, and put the 
fires out with the exting ­
uishers. 

Your sights are at the centre 
of your view t hrough your 
cockpit, an d sure enoug h 
strange objects start to come out 
of the screen t-Oward.syou H you 
hurtle along. The pane l at the 
bottom shows your shi eld 
strengt h, laser strength, skill 
level,score an d status, this last 
moving from green through 
yellow to red. 

The 30 effect is achieved by 
simple wire-graphics techni ­
que, which never seems 
altogeth er convincing to me, 
but atleas t itmeansyoucange t 
a bit more in. You rush head ­
long thro ugh space for about 
half a minu te or AO, and pro­
vided you survive (not too 
difficult) you then rush head· 
long jWJt above the planet's 
surface, firing at more enemy 

tory isexciti ng, t his isa thr iller . 

~ 
a large forest, a h uge forest , a 
pub and a hut are magical land& 
then welcome to Oz. 

- 1, - - -
• - -• - - I :-"!1:=i-- -
-00130<> ........ oz -~ 

the sink, the water gurg les 
away and an enormous tooth­
brush starts scrubbing away at 
a nearby set of false gn asheN!I. 
ObjecUi to collect include rub­
be r ducks and plastic scissors . 

The k itchen i.s even kinkier. 

Unfort unately, you can on ly 
car ry one vessel at a time . And 
touchin g either the firebug or 
anyofh isfires knocks you to the 
ground floor. You can begin to 
see the difficulties invo lved in 
the game . 

Eac h petrol explosion adds 

~nd ~~if~ ~~!h~kbu~i~r~ 
goes up . There are three dif­
ferent screens. Screen three fea­
tures t wo lirebugs, while the 
fourth starts with a higher 
temperature . 

The game is well animated, 
with the large figures moving 
convincin gly around the 
screen. Sound effects are rea lis­
tic rathe r than exciting, but 
s ince-t hey're mainly bangs and 
squirts , this is reaso nable . 

craft an d a !AO trying to shoot 
what appear at firs t sight to be 
goa l-posts, but which turn out 
to be shoe-box type building.s­
hit 15 ort hose for a bonus score . 

Next comesthecorrido r sequ­
en~. with the same nasties to 
fire at , but with the addit ion of 
barr iers across the corri dor to 
fly under or over. Then comes a 
irtrange little ~ uence where 
your a.ight.s are apparently lock· 
ed on to the reactor pods you're 

Take 'exciting people'. I met 
one, a characte r called Josh 
about whom I was told absolute ­
ly not hing. Any attempt to 
examine an item was stone­
wa lled with 'Curiosi ty kil­
led t he cat .' Ta ke 'interesting 
places '. If location gra phics that 
would shame a thr ee-yea r-old 
are e xciti ng, my doodles should 
ha ng in the Tate. The 'difficult 
problems' part , t urned out to be 
true - the problems ofkeepi ng 
awake. 

What can you say about an 

It inclu des a fearsome food 
mixer, a powerful pop-up toas­
ter and a twist ing tin-opener. If 
you'recleverenough to conquer 
the kitchen, there's Henry's 
lounge, playroom ( wit h a mar· 
vellously impressive teddy 
bear ), nursery, dining room and 
finally the deadl y dungeon . 

The graphics and an imat ion 
areabsolut.elysuperb . There's a 
wide varie ty of exce llent sound 
effects and the different chal­
lenges mak e this a game not t-0 
be missed. BobChappel 

Rotin19/IO 
Pri« £8 .95 
hblisher English 
Software061 -835 
1358 

There are a couple of minor 
problems wit.h the game, 
however, which make it les.s 
eajoyable . On occasions, parti­
cularly at the higher levels, the 

~~f~:~:~::.~i~r:~~~e;o;r 
This can be very frust rat ing 
when time is tigh t . Also the 
placing of the j ump key is 
awkwa rd. With up and down 
being • and ?, and ext inguish 
being Return , why on earth 
choose Shift for jumping? 

A good game , despite these 
littlefoibles . SimoflWiSiams 

btini 8110. 
Price £9.95 
Pllblisher Acornsoft 
0223-316039 . 

after , so you fire furious ly for a 
few seconds before it 's back to 
the corrido r t:o make your way 
out (which is much like mak ing 
your way in). 

Aft.er that I'm not sure as th is 
was usually where my shields 
gaveou t and t heg ameabruptly 
stops , showing you your score 
and giving you a chance to start 
again . There's no h igh score 
tabl e , but that'11 no great 1088 as 

!: t~ ~~e i: ah~~r:
1:::r~~: 

graphically lim ited game with 
pooreoundand fe wthri lls. 

Ml<eGenanl 

...... 4110 
Prioe£5.95 
Pllblishtr Rcaltime 
Software 
0532-458948 

adventure that , when fed with 
the verb ZQX (or any real word 
it doesn't recognise), responds 
'Youcan 'tdo th at .. . yet'. Yet? 

I placed Blaclt Tower in the 
slot of my magica l one-armed 
bandit and hit the jackpot -
three raspbe rr ies . 

btini 21l0 
Pn« £6.50 
Publisher Oollarsoft 
0742-363246 
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DO MORE WITH YOUR 

COMMODORE 
MAKE THE MOST OF YOUR COMMODORE COMPUTER WITH THESE 

BOOKS AND SOFTWARE - THERE'S SOMETHING HERE FOR EVERYONE. 

COMMODORE 16 Golden Flutes .. d Grut EK•pe• for the Commodore 64 
Giteway toComputlngwttb the Commodore 16. Boob 1 omd 2 Createyourowngamesforthe64withthisstratghtforwardguide- all younetd 
'I.nterthegateWa'f and discover ii new fun approach to computing and the 16, ls a smaDamoontof BASICprogramming know~ . Fourcomplttegame 
when you encounter a rast of colourful characters. prob~ pwzles and prcgr.um art included. ready to run Oil di.Sk - Golden Flutes. Great 
pro;ects. Start fromsaatch with Book I then de\'tlop)()Urprogrammingand Escape$. Man. andTreasurt Hunt- with fuDexpLmat1onsof how~ 
OOlef skills with Book 2. Ideal for the ~ -and young at heart! works. Check them out -then use the book to start progranuning your own 
£4.9Stachf SblvaBookJ/LlnStewuttloblnJon es adventurefantasieS! 
(Boot. USBN J85014txJ9X:!Jooi.2:JSBN 185014010J) £13.,S dllithJumPren / Book + otsk (ISB.Y08&)56204'SJ 

Elly Programming: Commodore 16 
Ideal for newcomers to computi11,. thiS book IS a thorOJgh and entertlining 
introductiontoprogra~onthenewC 16 
£5.95 Shin Book/Lin Stewart i Robin Jones (1S8N J 85014~ J) 

Commodore 16 M.-.cbJne Code 
(()\.'ffSe'\'ef}' aspect of rNChinecodeprogrammingon thee 16. &an SCJcen 
control and graphk:s toa.s.sl!mbly langwge and debuggi~ 1echniqutt 
£6.95 SbtnBooklLlnStewut a Robin}oM l (!SBN J850J4011XJ 

COMMODORE PLUS/4 
Commodore Plus/4 Machine Code 
EVff}'thlng you need to know about rnachinecodeJ)(Cir~ for the new 
Commodore Plus/4 - screen and keyboard control movinggraphies and colour -
plusdescriptlonso{ all the facilmesof TEDMON. theCPlusf4's built-in machi~ 
code monitor. Packtd with simple pq.rams and ad\'ke to help )'OU develop your 
CPIW4~code . 
£6.95 ShivaBook/WlS tewart I RoblnJo~a (!SBNJ"50140J46J 

The Plus/4 Progr.ammer 
£6.95 Shlv.1 Bookl4n Stew.lift a Robin Jones (ISBN I 85014077 41 

COMMODORE 64 + VIC 20 
Commodore Peripherals: A Use(, Guide 
W!nt to add co your bask:64or VIC system? Find )OOf WJythrough the 
penphe<als J•wilh thlsw,yguidel 
£7 .95 Compute18ook/JulieloottAD.1vid.Procbnow (JS8N0942"6S66 J 

Computers Commodore Collection Volume 2: Programs for the 
vic .. d64 
£10.95 Compute lBook (ISBNO~i'l?IJ 

Computers Third Book of Commodore 64 
Outsta~ga.Ine$ . applie.atiOns. tutoriakand utilittes from Computers 
magazint .md Gazrtte - plus srveral never·befort-published programs. 
£10.95 Computet 8ook (JS8N09CJ86 718) 

Gatewi y toComputlngwtt bth e Commodore .Books 1 ind 2 
£4,95e.iich' SbJHBookllla Stcw1n 
(llool. lc/S8N J 85014017Q &:d l ISBN I 85014015 9) 

Commodore 64 Programmer's Notebook 
First-~mersandaperiencedpr<wammers-cutdownerrorsandease 
frustratloo with this programmer's answer guide. which fills tht gap lt:ft 
beN.'ttn theOwnet's M.mualand the Programmer's Reference Guide and shows 
you how to master BAS!C on the 64. 
£14.95 BRW Booil/ Earl Sava,e {ISBNOOJOOJZ94 5) 

Mind Moves: Stuteglc Brain Ga.mes for the Commodore 64 
Tu<d of playing ,...de g,mesl Looklng for smtegy games that will challenge 
andmttttaln you and your fanulyl Looi< oofunherl The<tght lntrjtulnggam,s 
In Mind Movesft.ature strategy. words. i<h.~ . rcsowce management. and 
mllCbroorc. 
£1.&.49 dWthfum Presti Book+ Disk (JS!N08SQ56Z150) 

Colour .ind Gripbia for the Commodore 64 
£13.95 HRW Book/ Andrew Veronls (JSBNOOJOCW52 I) 

Computer, Reference Gulde to CP/M on the Commodore 64 
Volumel 
E\~younttdtogrtthemostoutclCommodore:'sCPIM~and 
customise it to suit your own nttds . 
£1l95 Compute!Book/Jame10oody{JS8N0941J86655J 

A.,;J,,blefromlug</xancmofl!oors.M<nne< W H.Smithandbcckshcps. 
computer shops ond dep.utmt:nt stores: or dife(t from thedistrtbucor by ffJJJ.ng 
Jn thecoup,n below and smding Jt wtrh your~yment to HOLT SAUNDERS 
LTD. ACCOUNTS DEPT~ 1 Sf ANNE'S ROAD. EASTBOURNE BN21 JUN 
Pkasie makechtqrM!sp.1yobktoHolt Saunders Ltdmdallow 2Bdaysfot 
d,IJ,ery. 
• Free postage a ~eking on all UK orders• 

ORDER FORM 
Please send me 

ISSN 

I enclo,e payment of~--··-·--····-·-········-·- ......... bycheque0 
ordcbttmycrtditc.ard: 

Amex0DmetSO,b0Vts.0Access01ple,setickl 
Credit card number 

I I I I I I I I I I I I I I I 
Namc(plt.astprtnt) ___ ________ _::PCN=W,e;• 

Add,e,, _____ ________ __ _ 

"'°"' Telephono aedit <ml saks ...icome- just dlal 100 IUK only) and ask 
~ theoperotorforFREE:PHONE2568 

(G~ ) COMPUTE! ffl ~=m ~===~ HOLT SAUNDERS 



Every once in a while a game 
quietly appean which pushea 
the standards of excellence a 
little higher. lmpouible MU­
sion from Epyx (ma rketed in 
Britain by CBS ) is one of these . 

On the face of it, t here 's little 
remarkable about th e game -
j ust another platform out ing in 
the mould of dozel\8 of others. 

::,:trre-:::~ ~~::t iBMJ:~ 
imagination, execut ion and 
atten t ion to deta il. Things like 
the brilliant animation and the 
supe rb use of soft.ware·gener· 
ated speech. 

The scenario is familiar -
mad scientist threateru. to des­
troy the world. The seeretagent 
(guess who?) hu to penetrate 
his underground complex, 
evading the security robots and 

MAZE 
I must admit that from the 
cover of the box, Mau looked to 
be aboutaa inspiring aa its title: 
the old 30 chase forma t where 
iou run a long corridon wh ich 

r:!!~hi~~:~:a::!:~~ 
red meanies, blue mean ies, or 
whatever colour is left over 
from the micro's palette . But 
while Maze is in fact little more 
thantha t,itd~gotoshowthat 
a simple idea that is well­
implemented can keep you en­
thralled. 

The game begins wit h lift.. 
doors opening and you stepping 
out into the first maze in a 
multi-level securit y system, 
each level being patrolled by 
robot guarda. Press ing the V 
key gives you a bird 'seye viewof 
the maze, but only the portions 

SPECTRUM 
MATCH DAY 

No-one has yet managed to 
produce a piece of Spectrum 
eoft.ware to rival Commodore' a 
l nttrnaticmal Som: r cartridge, 
but here's Ocean' s attem pt at 
blistering3DactionwithMa1Ch 
Doy. 

There is a bewilderi ng array 
of options ava ilab le, making 
you wonder how the re's room 
left for the program itsel f, eo 
let's deal with thoee first . It 
support.a a Kempston joyatick, 
and you can support. any team 
you like by changing the ei ght 
ava ilable names . For keyboard 
control you can select your own 
keys, thi s being done bya lovely 
routine displaying the Spee· 
tru m keyboard on screen, and 
you can have each half of your 
chosen match last ing five. 15 or 
45 minu l.e$. 
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~~~l6=Y~~ ::er:i,s:! 
pieces you must assemble the 
code and save civilisation as we 
know it. 

The game begiM with your 
agent in a lift.. The bot.tom of the 
screen shows the display of your 
porta ble computer which 
automa t ically maps the com­
plex as you explore it. Pass­
words are hidden in items of 
furniture which are searched 

t;;,~}tiUi~::i~ ~~ha~r ; ~ ii: 
related to size, so a book.shelf 
takes longer to sean:h tha n a 
table lamp 

Occasionally you will find 
parts of the master puzzle, or 
utility pa.s.swords. The latter 
a llow you to tum offthe robots 
for a while, orto reset the lift ing 
platfonns . 

But there's more. The puzzle 
pieces are like graphic jigsaws. 
The maste r password is made 

ofi t that you'vevisited, so right 
at the start all you 'd see would 
be the symbol for the elevator 
doors,oneo r twowalls,acouple 
of robota buz.zing about, and a 

~d~~~ reJ~~:~ in:0 ~~ 

[)D 
Your lives are indicated by 

three green arrows a t top right 
of acreen, and these also serve 
aa a compass, movi ng round as 
youmoveyour view-pointtoleft 
or right. 

Aayoutrave l andre-viewthe 
maze, it slowly gets filled in, 
and what you're looki ng for are 

There are three skill levels, 
you can have a one-player or 
two-player game, or even an 
eight-player knock~ ut touma· 
ment {though if the result here 
isadrawthe n awinn er i11picked 

~~~::te ~~!!Y@fo~.ca~ 
well aa the backgrou nd, by 
running through the Spec­
trum's palette. Short of an 
action rep lay and J immy Hill' s 
pontifications,there's notmuch 
missing from th is extensi ve list 
of options . 

On the whole, t hough, I'd 
rat her have seen fewer options 
and better action. 

The opening's a littl e tedioua 
- do you really want to sit 
throug h the sight of all 22 
players running out every time 
you start the game, to an 
inaccur ate rendering of the 
Match of the Day theme? 

In the top righ t-ha nd comer a 
clock ticks away, while across 

up of nine smaller puzzles , the 

;=!C:act~~=~~b~ 
computer you can lit the pieces 
together, rotati ng and flipping 
them or chang ing t heir colour 
until they match. 

~ 

_ _ ,_· ·_._· _ L.'.:_ 

II 
To help you, the portable 

computer has built-in com· 
munications with the master 
computeratyourbase. You can 
call it up to detenn ine whether 
a soluti on for any given puzzle 
exista,ortoflipt.he pieees to the 
correct orientation . When you 
complete the password you 
go to the main conlrol room. 

three coloured squares, repre-
sent ing identityt.ags. These are 
on th efloor,and theTkeytakers 
one when you come acl'088 it. 
With aU three in your posses· 
1ion,you must find th e irri dium 
box(orm akeyour waybackto it 

~;u~h~a~;~=~~~~ 
~:~~t~:th::r;v

8
~ ~;~ ~ 

ascend to the next floor .. . 
which is naturally even worse 
than the one you just left. 

Thi s would all be fairly 
stra ightforward, were it not for 
the robots. They're not supe r­
inte lligent , but you have to 
keep a constant wat:ch on the ir 
movements otherwise they can 
sneak up and blast you from 
behind. You also have to keep 
an eye on the number of bullets 
you have -you 11tart with three 
and must replenish your stocks 
by passing over a power-point, 
represented bv pent.angles on 

the back bob the heads of the 
crowd in the stand. Control is 
always with the player nearest 
the ball, t.ftis: switching auto­
matically as the ball moves 
about. 

• • • r f • 

'' .. ' ~· . \ _ __:_ 

If you have 20/20v iaion and a 
very quick eye you might be 
able to spot the player you're 
controlling as his socks change 
colour to match the rett of his 
outfit . However, by the time 
you've spotted the change of 
hue he's probably lost the ball 
anyway. 

A grea t numbe r of features 
aretakencareofautomat.ica lly, 

The outstanding feature of 
Jmpo1sible. Mission is the 
speech 110ftware. On entering 
the room, Atombender com­
mands, 'Destroy him, my 
robots ,' in a voice th at sounds 
remark ab ly like Boris Kar1off . 
lf you fall to your doom, your 
demise is greeted by fiendish 
laughte r, but succe.sa bringg a 
messag e of congratulations in a 
woman's voice. This iB easily 
the beat arti ficia l speech yet 
hear d on a micro . 

Impossible. Mission is 
perhaps the best game released 
in 1984 for the Commodore 64. 
Other software houses will 
have to work to match it for 
sound, graphics and feature$ . 

PeterWor1ock 

-9 /10 
Price£8.95(£11.95 
on disk) 
P.blilNf' CBSOl-
7388181 

the Ooor orthe-maze ·..:. agairi, 
they're not shown on the plan 
until you've located the m. 
· The keyboard contro ls are a 

littl e clumsy, all being grouped 
togeth er in a huddle - many a 
time I wasted a bullet when I 
merely wanted to check the 
map. You can usea j oystick too, 
but the game is made by th e 

:~gh ~ ~ ;~~
0!a~f~: 

noise you get for a robot's 
approach, and the a ll-round 
convinci ng nature of the excel­
lent act ion. 

Like a mini-adventure in 
graphics , Mou had the old 
heart pounding nearly as much 
aathefingers. WhoneedsElit e.? .... -.... 

flJ ...... 9/10 
Price£9 .95 
,_......., Acornsoft. 
0223-316039 

such u kick-offs, comen, and 
goal-kick!. 

lf t.akinga throw-in, th erein 
good deal of control you can 
exercise over the player you've 
selected to make it (or the 
goal-kick , etc). 

There are three strengths of 
shot or throw, and three direc­
tions to choose from. 

The action is a litt le slow, the 
choices almoat overwh elming, 
and while this probably j ust has 
the edge on Artie's World Cup, I 
can only end where I began: 
no-one has yet managed to 
produce a piece of Spectrum 
eoccer eoftware that is a serioUB 
rival to Commodore's l rit.ema­
tional Soccer. --[8] :::CJ'ig.._ 

Ocean Software 
061-832 6633 



Tie 1984 prize for software package 
esign goes to The Mu.sic System 

TMS by my reckoning. Not only ia. it 
th e most comprehensive synthesise r 
softwa re for a home computer, but it 
beats most of the competition with its 
inte lligent use of graphic symbols 
(icons) and the way it groups and 
sub,.divides its functions. 

TMS is available eit her on two 
casse t tes, or on a 40180 track disk, with a 
further library disk of jolly tunes. It 
comes with an excellent 76.pagemanual 
and a function key strip. 

In use 
I used the disk version of TMS but 
differenc.es bet ween the two systems will 
be pointed out where appropriate. On 
booting up the main disk, the 'control 
screen' appears. Th is is you r first look at 
the sty le of d isplay adopted throug hout. 
It consists of five large icons indicating 
the var ious modules of the system , a 
str ip showing the title and a piece of 
music manuscri pt across which notes 
scroll smoothly from right to left, 
echoing the disp lay used by the Editor 
module. The five icons represe nt the 
Editor, the Keyboard, the Linker, the 
Printer and the Synthesiser. The space 
bar h ighlights each icon in turn in 
reverse video and the Return key will 
make the se lect ion. This technique is 
repeated within each module for selec ­
ti on of items from a given menu. 

The Edito r is essentially used for 
ente ri ng music note by note on a 
convent iona l pair of treble and bass 
staves. The initial menu covers syste m 
parameters such as the name of the 
curre n t music file , key signature, tempo 
and number of ba.rs entered in each 
voice. There are four voices, correspond ­
ing to the Beeb's sound chan nels, with 
the fourth being used for percussive 
sounds (not available on cassette). A 
composition previously entered, or any 
of the library pieces (of which there are 
many) may be played in up to four parts 
f-rom th is men u. Once the main editor 

within different sectio ns to see how their 
varying combination affects the overa ll 
sound. The th ird level of display shows 
the actual frequency and amplitude 
gra phs. The parameters may be altered 
from t his screen too. 

The Keyboard module allows you to 
use the QWERTY keys on the BBC to 
play and record music ' from the source'. 
To this exten t it is a bette r executed 
vers ion of prev ious music processor 
programs. Here, though, there is an 
on-screen ani mated metronome, a 
keyboard display which shows you the 

Cofflpltxsettinp oftheS,srthesiser. notes as you hit them and a full digita l 
has been entered only the selected voice recorde r which copies you r magnum 
is heard on playback . opus as it all flows out . The current 

An interesting feature which can be I volume and envelope are displayed, as 
called from this menu allows you to are bar graphs of the number of notes 
tranposea pieceofmusicauto matica lly. played in each voice. 
This can be done from any key to any ThePr inter modu lere producesmanu ­
other, assum ing none of the transposed script on an Epson compatible printer. It 
notes falls outside the pitch range of the produces draft or manuscript quality 
syste m. The manusc rip t display is up- printoutatdifTeren t speeds. 
date d accordingly . The main Editor The Linker module at tem pts to over­
allow s entry of individual notes by come the only shortcoming ofTMS, the 
posit ioning an arrow cursor, and using rapid use of avai lable space. By switch­
the up and down cursor keys to shift the i~g ~o a Mode 7 d isplay and loading and 
note's pitch and the Q and W keys to lmkm g several files, long pieces can be 
change its duration. This proved very 
easy , since it is possib le to play the music 
back at any stage. The volume and 
envelope of each note and the time 
signatu re and tempo ma y be altered as 
you wish . 

The Synthesiser is the mostcomplexof 
the five modules as it deals with the 
enveloping system of the BBC micro. 
TMS struggles bravely to sort it all out 
and provides th ree levels of d isplay. The 
first level, liket hat on the Editor, allows 
system parameters to be altered . Two 
sets of 15 envelope s may be maintained 
in thesystemata ny t imeand individual 
enve lopes may be copied or swapped 
between the two sets, which allows grea t 
flexibility. Fi les of envelopes may be 
saved in either 'mus ic' or 'BBC' format. 
The former is for use wit hin the syste m, 
but the latter a llows the envelopes to be 
saved in a form that may be accesse d 
straight from Basic - usefu l if you want 
to use TMS envelope s in your own 
programs. 

The second screen display shows all 
the envelope parameters divided into 
the appropriate frequency, amplitude 
and timi ng sect ions. Any parameter 
may be altered by se lectin g it and using 
the Q and W key s (good to see consistent 
use of the same keys thro ughout the 
system) . Switchin g from one secti on to 
the next (space bar again ) puts the 
cursor onto the parameter with in the 
sect ion that was last altered . This allows 
easy alteration of a pair of parameters 

.._ ...... d_ . 
played from their component parts . 
Indeed, the library file named 'Longest' 
lasted well over five minutes and wasn't 
a protracted funeral march. 

Verdict 
I haven't yet explored the whole syste m. 
Although the possibilit ies of obtaining 
music from the BBC may have been 
' limited only by your imag inat ion' , the 
advent of TMS bri ngs t his compute r 
cliche much closer to the truth. ,. I 
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WORD-PERFECT 
The~ processortholclalmoto 

I 
Wit h all the Wordstars, Microsoft 

WORDs and Easywriters in the 
world, you might wonde r if any· 

thing else could be added to the elcctro­
nicwo rdsmith's toolbox. However,a US 
company has done ju st tha t . 

Rather than taking the popular route 
of developing a minimalist word pro-

could bo found - they woul d be hel pful 
to the novice. Much more help was the 
'visual' guide, which uses a combination 
ofscreenshot.sand.symbolstoprovi dean 
alternat ive to the stan dard tab le of 
contents or inde x. 

The other plus was the existe nce of 
'how-to' boxes, which step you key­
stroke.by-keystroke through what you 
must do. This doesn't make much differ. 
enceo n simple commands readily acces · 
sed with a keystroke or two - bu t on 
something like mail merging, it isa boon·. 

in itially disconcert ing, (Most IBM pack· 
ages put Help on Ft and Undo or Cancel 
on the Escape key). Once sett led in, 
however, Samna Word III started to 
impress. For a sta rt it is incredibly 
qu ick. 

Experime nting with some of the 
unique features proved equally satis · 
fying . To make boxes and enclosures on 
screen, for example, you only need hold 
down the Cont rol key and one of the 
cursor keys . Carriage re t urns are moved 
about as needed to make the boxes 

~i:s~:~ :~1~,~~~t ~~:~~!,f:1a8dpd~~~~ lr- - ----- -- ----- - - ---- - ----, 
lions in the form of an integrate d suite, 
Samna has tried to put every conceivable 
word processing feature in 
one package. Samoa Word Ill. 

Features 
Features include full footnote and index­
ing facilities , multiple documents dis· 
played on screen, print spooling, soft... 
ware selectable internationa l characte r 
sets, keyboard-ge nerated box and line 
draw ing, newspaper- style pr intout in 
parallel columns, a built-in 'calculator ', 
un limited horizontal scroll display, 
spell-ehecking from a n abr idged version 
of Webster's New Colhgiate Dictionary 
and a d irect typ ing mode . 

The inclusion of several internatio na1 
keyboard configurations indicates a 
cultural apprec iat ion often lacking in 
American packages - although a few of 
the configurations look doubtful to me. 
The Fre nch, Span ish, German and 
Greekkeyboard sal 1seemedstra ight for - l'-:c-c::--:-:::--: :---,-,- ---,-,- ,-----:-.,.-:,-,----,-:-:--,-::-:-;--::---:-- --' 
ward - but t he inclusion of English s..uwnN l - bla ~-.d"9CNMIC-W, NNtsoutt. doMttarU...HMrest. 
(UK ), English (American) and Cana­
dia nk eyboardsi sanexampl eofover k ill. 
(The Canadian keyboard allows you to 
generate all the characters needed in 
both French and English ). 

Not everyone needs all Samna Word 
lll' s featurcs-orwants to pay the who le 
£465. So. the company is offering t wo 
other versions; Somno l at £260 and 
Som no rJ at £395- each of which strips 
some of the features off the Somno Ill 
configuration . 

Documentation 
The documentation is thi ck and compre­
hensive . It comes in the sta ndard ring 
binder and divides into seven sections ; a 
'road map', visual guide , introduction, 
alphabetic function desc ription , appen· 
dices, index and 'tips and tr icks' sect.ion. 
The size is a bit inti midati ng, but 
assimilatingthedocumentationiseased 
by the use of the unique ' road map ' and 
visual guide . 

Although I didn 't make much of the 
'road map ' - a series of sample texts 
showing ordinary printer's edit ing 
mark s and where information on them 

PCN JANUARVl9Jffl 

In use 
The first th ing you notice is tha t it ta kes 
a min imum of256 K RAM and two disks 
to get started. The first hints that a 
meaty package is at han d. 

Not only do you need two disks to get 
started, but the prinU!r drive rs, diction· 
ary and tutoria l also have disks to 
the mselves. 

Once booted up, the program presents 
itse lf as a blan k screen with column, 
page, lefl. and right margi n and tab bing 
details along th e top and somet hing 
resembling wal1paper on either side. 
Th is entry-mode is known as th e 
'scratch-pad' area, which means you're 
work ing in memory and don't have to 
immediate ly give a file name to you r 
work. Once you start to type enough te xt 
to approach t he limit.s of that memory­
or you request to save the file-you are 
prompted for a file name and come out of 
'scratch- pad ' mode. 

Operat ion is much the same as on most 
IBM word processors , although I found 
t he placementof Helpon the Escape key 
and Cancel on t he PRTSC • key to be 

'whole' withou t disturbing any text 
inside the m. 

The other notable plus was the 
extensivedic ti onary - butthatpluswa.s 
marred by the fact that it requires lots of 
memory to use (more than the 256K in 
my little machine) and res ides on a 
separate disk from the progra m. It's one 
of t hose trade-offs between power and 
accessibility. 

Verdict 
Samna Word III is impressive , with 
many more feature s t han there' s room to 
mention. [t lacks a word·count facilit y, 
but then consi dering how much else 
is In the package, I won't quibble . ~ 



LIFEBOAT 
Menu-dri•~n~ i. t,,,,~oll,ft boalu alions andthc ir 
OOIIQ.Sckc 1ionby &tation,coun 1y,boallypc .bcn 1 
details . Ako simula tion of 5C~ icc call 001. A ll 

r0)'1'lt1e,;1otheRN LI. 

=·::t~..:~~~~ 
JRM COMPUTING SERVICES 
104 S.tMtt Str Mt, LeicestM' LE2 3FA 

INTERFACE PROBLEMS? 
SOLUTION 4: 

SERIAl ·2 WAY CENTRONICS £7•.ts 
For Owl'llofSol~w.tllAS2320lllpllCSwl'li>lll'ISl'l l,;i 

=n~.!:J:==r..::.~cmillll!Sllld 
fPSONHX20. PX&.H£WBRAIN.SIIICVJA.INTUU'ACf1.0I. 
11CfotQli',erlOIIIIIOM, ~WalCl hS ~ .OI OOl'oel l'Slt: 

Tye pro 
T!::~~t~~;·o~:mb~~ra3~~~NJ!:e 

COMMODORE MUS IC MAKER ....... ,--~ .. 
==-~.,:~'Co ........ ·s.----.,,_,...,.... __ .....,.,.. .... _,..........,. ._., __ _ 

AU. THIS F~ CH. Y UU!I OPENIHGCFFER 
NCUJOU ~RUU'IAA~ 

WEl/ll. lMNS l'fCIAUSTSali0 1 A.!fOltStCOQ.111 . .l(XDS& 
IMQAYCM~'llt\()(111( 

M. K. IIUSIC & COMPUTDS 
17,IIMlGlllTMl'f, I.UQlolTOIIIIIJZVJIO, llml 

f .. . ,..~ - ,-...,. 

WANTED 
PERSONAL COMPUTERS 

all models bought'°' cash 

Morgan Camera Company 
160 Tottenha m Court Road , 

Lond onW1. Tel: 01-3882562 

""-lot'lo_ &_.....,. _ _ _ ....,_ .... .,.,.,LIIOI 

==:-...:=ri..":~~==-= = =~=.=i.~-==-IIZ(. -~ ... -- ... ---MTll - C., ... 0..11'111--

=::s::r..:::i~-.::"'jC~...:::.-=-= 
~..1:.':..111.Jl.=::":fr:.=:::==.-: ..... ---, ... ---
-~~, . .... -- - tl4'5111CVAl~II - .... ....._. et_...,_ ..... _ . =--:::.':':".':''-""" .,(loll _.._ ..... __ _ 
~£49'1W•"""'-'-...-.ir • 

n .w 
10 • 
nu• 

~f'Ol- --- l?. t.,ti~ ,...., . .,....l'031!1U• 
I-- DDIJ8Cll!>! laf--

::'111':.:--:".i..-::-::-:r,.=.:-=.:1~ 

rTll[J~IJ-SE~lJ 
Ththome~utef rtP,alr speaalistin Sco6and 

BBC, SPECTRUM, VIC 20 ANO ALL 
PERIPHERALS. 3 MONTH WARRANTY 

ON ALL REPAIRS. 
UNfT4.Dennyr :=c~ l'KIIOW. 

SPECIAL OFFER 
FOR ATARI 

400 16001800 OWNERS 

Hire your fir st 2 games FREE from 
our ext ensive range of softwa re. Up 
to the mi nute releases ava ilable. 
Apply Now ! We no w have Atar i 
hardw are fo r sale at d isco unt 
pr ices. Modems suitab le for Atari 
Comp ut ers now for sale. Fo r further 
details send s.a.e. to: 

CHARNWOOD GAMES 
27 WARWJCK AVENUE 

QUORN. LOUGHBOROUGH 
LEICESTERSHIRE 
TEL: 0509 4 12604 

SPECIAL 
OPENING OFFERS 

Most Home Computers 
Peripherals & Software 

1 .. ,.~-ea:r .. ,1rways) 

ATARI 
400 /600 /800 XL 

SOFTWARE 
Wt h&wll'IIIIOlftlNlecliono/Oislo.t,~ .. .nd 

c:::55.£:=~ 
~ 7pm-10pmOt~­

• LOW~C- Al,.,.MAMIWMI A\IAIUlk& • 

ksl~rty&sb,~ol 10 
~~ t~ OoutilatlMl.t,Cllskst11.N.Anlic 

GAMES & SOFTWARE CLUB 

o;~rw1'::n!s,filb4Pl~~t·(=,~·:· 

LYNX COMPUTE RS 
48KRAM£ 90 
96KRAM£1 40 

BRAND NEW S TI LL BOXED 
RING : HARLOW 36898 

DISCOUNT PRICES 
ON DISKS & CASSETIES 

C 15 Blank Cassettes 
padtof10 ......... .................. .............. £3. 50 
3M40TSSIDD51/.Jndisks 
Box~10 ..... . .......................... t1 5.00 

**RAMTOPS** 
o.,..u. , ~ -. ._..11. 11111m. 

Recruitment 

**PROGRAMMERS** 
WANTED URGE NTL YI! 

OrigiM,I high qu aJity softwar e lor any popular 

"""""°· PROGRAMMERS! 
Thia ls yc,urchaooe! Weare a new~ · W• 
\Jfill rl'Yieweverytt,ingwhlch ls sen1tous . Wewlllon 
~retumerr,programstha twe• .._unati1e10 

Send copy and inslf\lCCiol'ls 
Apromp10Nerol royalliesoroutrig htpurchf.Mwill 

:si=~i:;>ur:r~~nd suitable tor 

Brutek Computer Software 
--~~(N. 

......... 11-HlMn 

SEVERN 
SOFTWARE 

As a rapidly growin~ tocJ:lnical unit . we 
supply our own original tlt)es to certain 
other companies to market on a wor1d­
wide scale; we also take on conversion 

~:;ro~ ~ 1:n~~:; 
require:· 
FREE·LANCE PROGRAMMERS fo< 
contract work of all types . 
ORIGINALSOFTWARE forsubmissioo 
to our marketing companies. 
WRITE TO US AT:-

15, HIGH ST, 
LYDNEY 
GLOS GL15 5DP 

giving us details of your progress to date 
plus w0!1< samples, from CBM 64, 
SPECTRUM. AMSTRAD, ATARI , 
CBM 16 MACHINES 

Experienced machine code 
programmer wanted for 
immediate project. 
Translation of Commodore 64 
6502. Code to Speclnlm Z80 • 
This is a pennanent position. 
Salary commensurate with ® 

~ 
Pleue contact: Jon llaldachin 
LESURE GENIUS 
3 Mont1Cu Row, London WlH lAB 
Telephone: 01·935 4622 
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Amstrad 
Mltr.t - eeod for list of local 
Amltrad UIMlra to m eet 11nd 1w 11p 
programs . ~ (p&p). Tel: 092 684 
2981 . Or wnte to Tile Paddocks, 
Lowt0nford, $t)lihull, W. Midl11nd&. 

Commodore 

~:-!J:~~~i~ f,:,-~o~~ 
Andy Moore, , The K:".:1ey, H uyt.on, 
Llverpool365 XJ . 

PCN Billboard 

Orie 
411CCMo--l s.n..... for .ale. Allo rigin· 

t·tt:.~~~~~-h~~i~o!.~ 
Will mell tl ea ch or tu the lot. Tel: 
(021)426'398 . 
......,,.... Orie MCP-40 Prin t.er (un· 
used) £8.'i ono . Orie software , Tanaoft 
CAD (£7), Author (£10). Va riou. 

I 

~~.fror~-::e~~l!1P~~ 
hav e told my One . P lellMI ri ng! Tel 
01- 485 8393 .. 
Orie 4111,. 7 gamea, cauette recorder, 
joyJt/ck &1nte rf11ce,2bo'llkiii,exc.illent 
condi tion . Total value£200+. Ba~in 

~~tJ!!10~~l,ti14fs~4~i:um, el: 

Spectrum 
~ MfhAn flOOI worth indud­
iJ\8 Sa bre Wu1', Beaty, Gamea Dnlg ­
Mr. Scrabble, Kemp,ston oonveraion 
tapu.A11original s£49 lhe lotono.Tel : 
Pl!te r 01-422 768.3 evenings. 
~ 4NI DK 'Trooia keyboard 
Mkrodrive In terface I, Zxprinte r ln-

:ui\C:~ ~t £~~~rt:!~~ :: 
s!i:ch(~)t ll.~~ £Z80. Tel: 

s,.n,-Nftwln AticA tac.Penetrator 
P imania Groueho, a nd many more -
all origina ls £3 ~ h. Tel: 06 1-775 
3213. 
s,.ctr.. Nflware all Ultimate 1ncl. 
Sabre Wu)f . K!)kotoni W itf, P)'jam a r­
ama, Man ic Miner. St.onker1 + others 
Corigin11l1).Se llor1w a p.Allhalfprioe . 
Tel: (027979) 2227. 

~l: c~r;~::."J!g~~I~:; 
ALM', Pttd, £'2.50 e.ch. Tel: Nigel on 
01-6438226. 
s..etr-48'(.plu 1 £200.,.·orthorigi1M1! 
80ftw1re, other ext ru , £165, or the 

;e:{ :::::. on~/OORoc~! 

:~ ~2:°0:'.ti:'~~!:: 
8?318.5e venmporwee kendl anduk 
forMs.rk . 

S.-ctr- 4lel good u new over £80 
worthohoftware, Kempeton lnterf ace 
wi th Qukksho t I joyttit k 1.nd da1.1. 
recorder . Price £140 ono. Tel: Lan· 
re.t h (0503) 20398. 

~rf= i:~it::tJ! t:c! 
over £600 worth o( aoftware + map . 
£190 ono or 1w1.p for Commodore 6:4 
with C2N CUl!le tt e recorder . Tel: 111.h· 
fax 67827 . 

Mm· 

f~!:_w~-~ii!~ :w~ T:i:utL~ 
, 112evenin1t1,. 
$,,edr..411(, ingoodcon dittOn, oom-

~~u:ii~~ :ff~!~'.e::. 
Muat collect. Tel: 01-994 ,112 eve n· 
ing.s. 
4IK s,.ctr-. lnt.erface I, microoriv e, 
manuab.. boob, magu:iTle:9, e.r-

~~11~ tf~ ,::',~!11es'.u;: 
Bill on Stamford Bridge on9 72006 
evening&. 
.s,.ctn.....,.for saletooono .£186 
worth o( 90ftware . 27 title. includnj 
'l'ruhman , J agper , JSW , A.tie Atae, ~n: o":~ ;f: ·. Tel: {evenin11) Che· 

~ s.n.- hfilfpnQe incl ud ing 



Acorn 

80 trb dialr. 
and manua l 
01·43'9 0192 
30pm and 

-:..~ienuineWatfordlkebfu ntt25 
eomplete. GCC ROM e:1pe.nalon board 
£25, Tel : 0604-84-4130 or write with 
1.a.e., Emmenion , 71 F1kutt w..,, 
Northampton, NN2 SPH . 

~!!r+!fwitJi:~1.u:i 
+ 2 extra boob + m&ny map, £220 . 
Tel: 0642 551049 alttt 4pm, Hk for 
Peter. 
• ...,..__ All oricinai l. Snowb.11, 

:.~~t·!t~=~G4~:~~~ 
1idew aya ROM •)"'tem . Tel: e .. 1ng· 
at.oke 61623. 

Atari 

.. 

PCN Billboard 

fhrarefon.ale 
8*~Jy . Tel: 

Atait dia a ca.ettemollware(orMle 

t1iddj!t,~~~2~8*n)y. Tel: 
At.t IOOXl Q new a nd atill under 
guanntM. BYR5000 OM. Tel: Brus­
eela 236,.3:lZS (office), 12 ()pem&tnoat 
83, 1980-Tervuren . 
Atari 40Gll0t 10n.ware Coe u. le, all new 
(inehtding Pole Poeition et.c). t5 e.ch 
or .US for 10or£.80fOl'20. Tel:0217'9 .... 
Fw a '*" Mle. Atari VCS, 12 car· 

~~~~'!l1e!';:!~~c~ 
rond it100, £130 ono. Tel: Paignton 
0803 524«8. Buyer mUII. ooll«t. 

~tr.!:n:~~ A~E.•&?:::: 
Mutant Camei., Dimen.k>o X, Ze~ 

c -~~=!~~:w~viarr:tcos, 
Jo'ilem&napr 800+ £25, Macro 
AM,e,mbkr tl2, Time Wiee £9. Plmi 
gamN. Tel: Slough 7139'1, al\er 8pm, 
(anyt ime weelr.enda). 
C.-C It -. and eell. Dudline, 
Duna:eon, Adventure, Stu Raidera , 

:.t;!~t ~1~327 ~:~ E: 
~ = MM'tlOSGdiakdriv e. Tel: Not t.I 
0602818977 . 
MM ... Mfe ........ Any JN.ke but = ~~7

7
~ry good oondition . Te l: 

Aurt ,.._._ diab, :Z.Uon , 
Cavern&. MiNion lmpoaib la, Strip 
Poker , £10each, the lot £30 .Snoolr.er , 

~~~,~~~~f 5e ach 

M.t._ .... .,..._ , P ayuptotl20. 
Tel : 0207 503771. 
W ...... Sur w- for the Atari 800XL. ~~r.~ ·.Io:,~~e:,: 
Aliata ir 
M.t 400 with Buie and Manual 1till 
guaranteed . MO. Al,o tapte lo 1wap , 

Jlort ApotalypM etc. Tel : Wre:1:ham 
753238 
Mart Ill ... ..,,. for aak!. With home 
l'ilin& m..naeer diall., !170 on.o. PIIMI 

==e'; (!~!!::r,r_earold. Tel: 

Commodore 

Orie 
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Apple PCN Billboard 
=.!:;o~ic~':rio"w'!~~ 
of 10f\ware , 1wap for Atari 600XL or 
800XL and rewnier with garnet1 joy· 
stic k .Tel:061-881114 4 . 
~41N twomonlh1old compl@tl! 
with it. own guarantee and many 

f100t.!e~t~r~lfJf~t; ~ Hobbit, 
41K S..W- . interface I. Mkrodrive 
and 2 e.rt rid pt , Printer, CUJTah 
1'r: h , lnurf*"' 11, .io)r.tick , 2 rom., 

~~~W:!t!:!r~~!ri~i 
~ llil63 worth £600 + w ll £360. i;mo . 

Q.L S.., (lateat "'!'l ion plua 12 
canridgea. IMdl!, manual, Pakln 
cl:-) , wap fOT 8.8.C. Model B and 
d!ak d rive - C. Richanbon 32 ~~ot-le Oval , Leeds. Tel: (0632) 

IKM\wne Val~II • £4, 
4D T @rror-Da..k.tyll .£2 

The lot for 

_,,. 



IT 
Sinclair deli very promises hav e 
a lways been good for a laugh (as 
long as you aren't on the 
receiving end), and the official 
Spectrum upgr ade is no excep­
t ion. There are two possibili · 
t-ies: either you perform t he 
upgrade younielf from a kit , or 
you send your Spectrum to 
Sinclair and let theexperta deal 
with it. If you do the job yourself 
you're asked toa l1ow 28day a for 
delivery; but if you opt for the 
full upgrad e service you'll get 
the machine back in 10 day s . 

This i.11, almost inexplicab le ­
why shou ld it take 2.8 times as 
long to put a box of componenUI 
into the post as it does to put 
them togethe r in an upgrllded 
machine? PCN's team of ex· 
perts hu the answer. To get 
your kit of parts Sinclair's 

-What is artificial intelligence? 

~i;~~Ji;u~~f~h~w 
High Technology & Compute M!I 
Education 
Intl Microoomput.er Fair 
Apricot & Sirius Computer Show 
ZXMicrofair 
InU trade show for home oompa, 
sonware et.c LET 
Intl Computer Graphicd User 

M.EXCOM 
PC Trade Show 

experts have to disman tle a 

co~~~~v~rctrum C:!':!~ore 
avoids this kind of trouble by 

cr:t~i~ ~~p;~~ttei~c:;r::~ 
but that's on the home side. 

The compan y is a lit tle over­
excited about its new PC-corn· 
patible machine. This , it 
lUlnounce s, is 'the first stage in 
ilsdeclaredoffen siveon the UK 
busin ess syatems market'. 
Tak en literally , this is non­
sense, of course; but is it po11Si­
ble that th e 'declared' re fers to 
some thi ng else? Our Cricket 
Correspondent Christopher 
Mart.in·Bormann report.a: 

'On a day full of early promise 
tmd a wicket a.s even u an 
execut ive desktop, the Com­
modoreinningsopenedsmooth· 

ly with the 4032 and 4096 
sccing olT the new balls. Aft.er 
steady but unspectac ular prog· 
ress,duringwhichthe4032was 

~r:,1itsc;:;a~; ;:c:i ~ !~! 
crease by the 8000 series. 

'But disaBterstruck th e Com­
modore middle order . The fiM!lt 
8000 wu dismissed after many 
deliveri es but few runs, the 500 
broke down during the drinks 
interval, and the 700 retired 
hurt a ft.er blow upon blow to its 
Porsche -style box. 

'The incoming 8096 stopped 
the rot, and the 700 pluckil y 
came back, but had to retire 

:r:;:i:~de~re;icT~: 1~u;: 
modoreca ptai n fina lly declared 
t he innings closed, to spare the 
gritty 700 further pun ishment .' 

LJ -

0 
0 

""- o o-"'~"'e"a";, 
/~ 

PCN DATELINES ·-

SYNTAX ERRORS 
Sometim es it tak es a while to 
get the hang of the yearly 
change-ove r , 80 we hope you11 
excu&e our lapse in last week's 
View from the US. Where we 
said tha t there should be 1.5 
mill ion compute r-related jobe 
by 1955, it shou ld have read 
1995-

Anyone who tried the BBC 
double size charactef'fl routine 
in Microwaves , issue 93, will 
have come a.croes th e problem 
that the ma.chine tends to tum 
thed iaplayoffin line 20. Thi a is 
due to th e two-colour limita lion 
of Mode 0. Change the line to; 
PRocdoub le (23, 1,1,"ooui:n..1: 
HEl(llt T lN MOOE o") and you 
should be in the pink . 

Memotec.h owneM!I will have 
noticed that our Output article 
(Ul8ue 87)promisedmorethani t 
could deliver. Due to circumst­
ances beyond our conlro l, the 
list ing to produce the logo 
mentioned in the text was not 
printed. Normal service will be 
resumed ina future issue , when 
we faithfully undertake to pul). 
lish the miss ing listi ng . 

Two weeka ago, we printed · 
the wrong telepho ne number 
for Thumall Electronics. The 
correct. number is 06 1-775 
7922,oraltem at ivelyyoucould 
try061 -775446L 

NEXT WEEK --Can Sharp mak e the bn=ak· 
throug h into British bu.sineuea with it.a MZ5600? We find out 
how much of an edge it hu. _ ..... 
TranaformyourKoalagni.phi ca 
table t into a ha ndy extra func­
tions unit. 

}"romJa n 15 City University, London B Zanditon, 01·253 4399 ext 326819 

Jan 15·18 
Jan 23·26 

Jan 29-Feb3 
Feb5·7 
Feb9 
Feb 17-19 

Feb 19-21 

Feb25-28 
Feb26-28 
Matth4- 7 

NEC Birmingham 
Ba.rbica n, London 

Frankfurt, Gennany 
Kenaingt.on Town Ha.II, LohdOI\ 
Alexa ndra Palace London 
Olympia, London 

Barbica n, London 

Mexico Cit Mexico 
Barbiean London 
Atlanta , USA 

Ch1.pp & Poliak 01·891505 1 
Computer Mark etplace Exhibitiona, 01-930 
1612 
Collins& Endrea,01·734 0643 
Paradox Group,Ol.2412354 
Mike Johnat.on 01·8019172 
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You'd expect one of the best-selling 
home computers in Japan to have a 
specification list as big as Its memory. 

But the Toshiba HX10 doesn't ju st 
limlt ltseff to that 

It was developed along with other 
Japanese home computers to operate 

on one language: MSX.You can swap prog­
ram s,games, cassette s.even peripherals 
like disk drives, prin ters, and joystick s: 
the y're all compatible with every other 
MSX computer. 

All of which mak es MSX the system 
of the future. 

So if you want a computer that woni 
be obsolete in a few years, buy an MSX. 
If you want one of the best-selling MSX 
computers in Japan, buy a Toshiba HX10. 

TOSHIBA MSX... 
fOfl: MORE INFORMATION ON TH[ TOSHIBA HX10COHlACT T0SHl8A {UM) LTD.. TOSHl8A l+QUS{, f RtMltY ROAO. FRIML£Y. SURREY <lU18 ~J. Tf.l ; (0276 ) 681691. 



W hen you're up against all theevi! in the universe,you 
need the finest joystick Weak, sticky. slow controls 

can only lead )'OU to your doom. 
You need a \Vico.11' The controls in more than 500 

modem arcade games are actually made~ Wico.• Th<.')' set the 
indust,ystandard for durability and perfonnance.And lh 
arcade quality goes into the Wico .. )Q U take home. 

Wico" joysticks ·work directly with the 
Commodore 6'1,1"" Vic 20,1"' all Atari· Home 
Computers and Atari' Video Games. 

Add an interface,and}Qucanconnectint o 
a Sinclair Spectrum or Apple II' and lie.' II you 
have a new MSX computer there's the just 
released MSX Grip Handle for you. 

What do )Ou get' A rnar>sized handle 
011 a virtually unbreakable shaft. Tough, 
ultra-sensitive Wico • switchgear. A heavy­
weight base.A year's guarantee. And more shee 

dodging, chasing and blasting power lhan ever before. 
The \Vico" range includes the famous Red Ba.11,rwstraight 

out of the arcades. The Three Way Deluxe wilh inlerchangeable 
handles. The light but rugged Boss.And check out the state-of­
the·art Trackball: manyownerS use it for serious programming. 

where it gi\es them effortless cursor control. 
Ask your dealer to let you handle a Wico.,& Quality 

(you'll find) costs money 
But if you want to ha\ie less trouble fighting your 

controls, and more JX)\ver for fighting the 
forces of darkness ... only Wico• is worthy 
of your hand. 

WICO ' 
THE FINEST HAND CONTROLS 

IN T HE KNOWN UNIVERSE 

(Cl CGt. r rouSE. GOU)INGSfllU.. LOUGt rror-E:SSEX 1G10 2RR.Ot-5(1!5600. LOOK 


