




COVER STORY --~~~~~i!i~~'!,~ 
makes Acornt0f\ '• •Pllte od.Y9-
e,ey auch a brilliant game . Rift threatens MSX impact 

OUTPUT 

The impact of MSX microe in 
the UK maiy be fatally 
weakened following a rift. be­
tween Microeoft. UK and the 
Japaneae micro m.anul,c ­

:-=:e•::-='-,---=~--=~------,= 12 turen. 
!~~.J::~::,u~~?.t~:_rour BBC givHon«reen control of 'Buically , M1croeoft. hu 

.... ,,.,... 11 ~:n.::c:~1~:;.:1:~ 
Another powerful graph1a tutonal up la1nt how to make uae of 
di•play Im mterrupt.t. 

-- ll In part twoof PCN, utility program for the ArMt.rad we take you 
further down the road to creetan1 your own garnet 

-- 21 Make lenM of your hatinp with th1• pro,ram for Spectrum and 
Microdri Vff . 

one of the MSX companiet. 
Mic:roeoR. had not alw•yt 

turned up to meet.tnp at I.he 
MSX worlung group , tit.ndin.g 

iu;::te:=::k:.= 
nc«ied advke or information 
rrom M1c.roeof\, 1thu had togo 
to Aacu M1croeoR. in Japan, 
cauaana further delays. 

Sever.I of the MSX com-HARDWARE 
====== ===== == ======ac 1 ~n::t;ie:rr:=~r: 
;H':,:_:,•-,:;,=-- -~----,-,-----,-,-----,-,-,- -,? ll= I Micro110ft. in promoting the 
TheUSgianUteptint.otheportablearen.awitht.hutyliah 110 MSX ata.ndanl m the crucial 

PERIPHERALS 
run up to lhe all important 
Chnttmat NIH eeuon . 

For 11- part , M1croeof\ i• 
... .,......, 31 den_y1ng any aui,NllONI o( a 

'Microeoft. in the UK wu 
never intt:oded to play a m-,or 
pa.rt in the promotion ofMSX,' 
ea.id a M1croeoft. spokesman 

However, 1l 1• widely be­
lieved that M1croeofl'• lack of 
enthut1um 1n working w ith 

}:.;:·~.:mJ:~1~1rethe 
royaltaet and licence fees 10 
direct ly to Aacii M1croeof\.. 

A contri butory fact.or ll that 
Micro.oft spent a lot of money 
trying to ••gn up two UK ::r.nn:. to produce MSX 

One of theee wu Dra,ron 
DalA, whoM MSX pn>Jf!d. on 
behalfofGEC bit theduat when 
the company cruhed ear!Jer 
tha1 year. It may yet re-appear 
unde r GEC'• banner. 

Fil"lt out i, Toatuba with it. 
HX-10-featured laatweek in 
Cunys' adverts which 1a1d that 
the micro wu available tn 
tel«ud at.orN but rould be 
ordered from any branch . ll it 
priced at .£279.99. ~M::.:u.te:i::u=,=,o'-u-,fl-,oge- ru_po_w-ith_•_fu_ll_p_i•_no_k-ey-boanl--,-ha-,-.-,u-p-,-=nto nf\.. 

your Commodore. -Vic 43 
The,oodold Vic hun'lthe biggest memory m the world. Check out 
thia upanaion cartndge that 110lvtt that problem, and Olhen too. 

iiiiiiiiii!~~ 

SOFTWARE --A newd.t.abue1y1tem for ACT'1glamoroua m1croo«erta few new 
ideu on information managemenL _ .. 
Ult rakit ofJ'en the Buie programmer a hoet. of toola. 

-- 51 FrNh from the US- the ldeu Procea.or mak.N aome big claims . 

li::x. make you drool w1thenvy-but we've plent y of otrenn!! 
for othe r machines . 

REGULARS 

Upt end down. in the m1cro­
world u newcomen challenge 
your old favourii.e. . lt'a Bri · 
t.ain'• only weekly chart. 

-- 7 Your Jett.en - on any compu· 
U!r-releled 1ubjecL And there'• 
tll5inst.orefort.heweek'1be.t... 

- 10 
Hint.I and Lii» from the beat 
b~ in, an the countl')' -PCN, 
readen . 

PCN OCl'OBER1311M 
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All I.hi• and more in our weekly • fir att . n. s.cw., YiliNi Ql 
u.cunion into the adven ture ,,._ Dile DftdNc:y to442-eatSSJ, 
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There art more dangen than 

~:e~~!~~:ih-:~'!;~: 
Jung le. There are abo 1harkl, 
out or place maybe, not no leN 
VICIOUA for that 

Wit h the free form or t he 
Junj:le and Compunet'1 deci· 
1ion lo leave useni large ly m 
ch3:.1leof whatappeare, there•• 
noth1n,e lo slop a 1ub.cnbe r 
ma.king a few quid by 1nnply 

~:'d~J ~~:;grn:e: ot:~; 
tan80m for aettM. 

Unfortunately,1tL1notpo911· 
ble to examine the cont.eni.o f a 
page before you purch.ue: 1t. 
though 1t 11 poMible for m· 
format ion prov1den lo prod uce 
a free page t hat will tell you 
what you are about t.o buy 

Even though the system 11 m 
11- ea rly days and charge. 
aren't being made yel to u.en a 

~~~~ ~e:x':;:1:'.~~d~ 
r::•b l:ei: J!{:;; ~ee•~r:;~ 
a lot f:re for the amount 1tcosi.' 
and: 'I don't thmk much of the 
colour Kheme either'. 

A apokeaman ror Compunet 
aa1d that 1t wu reaimmend1n1 
t.hat usenorthe syste m ahou ld 

::i"::u~ln!w~tt ~:! !!!~ 
purc hasing, either through an 
information page or recom· 
mend.al.Ion by another use r He 
added tha t 1r anyone wu n pped 
off by another u.aer they should 
getmtouc b w1thCom pune t and 
action would be taken agamat 
the offender, who would have 
h11 number eraied and be left. 
wit h an unuaable modem 

CTA weeds out 
cowboy retailers 
By th1a t1me next year you 
1hould be able lo walk into a 
compute r shop certa in ID the 

=!~C~~~~.-t~1.% 
tallu ne about.. 

And 1f you decide to buy 
10meth1ng. you lhould be able 
to pay for 1t with aapec.1al c;red.1t 
card accepted 1D bu n~ or 
,im 1lar ahopt aroun d the 
count.ry. 

11u.s via,on, almOlt too good 
to be true. be.lonp to the 

~~tute 1~u1:i:t A= iatz:: 
K.hemee for computer dealen 
lut. v,·ee.k 

11\e finl ii a cert1ficat.1on 
echeme to IOrl out the cowboys 
rrom prore.1o nal relllilen 

Under th11 a dealer -
whet her a CT A member or noL 
- would have to .sal.lafy the 
er A that Ila staff have adequ­
ate k.nowledp and are able to 
ewe correct advice on the lype 
or equ,pme.nl 1t 1ell1 

If it puees the er A 's tetta 1l 
will be able to dncnbe 1tM!lr u 
a 'certified computer dealer' 

n.e crtd1t card, which will 
probably be. called simply "The 
Card' i• aimed at shop9 Lhat 
want lo nval the mult 1plet 

Hitachi machine 
comes down in price 
D1xona ha.a ha lved the pnce of 
the Hitachi MBE 16002 

Selling at £1,489 the IBM 
compatible machine COmN 
with 128K RAM, tv,·o disk 
dr ive. with 320K each, key. 
boan::I and eight colour monitor 

In add1t1on. you get £-900. 
worth or free aonware which 

=~~~u:C!8f:n~~~~!':i 
C.lcmaater With MSOOS u 
1t1operat1ng1yatemandM 1cro-
80ft. Bute it will alao run mme 

~ ~,:~nt to preu last 
week, Dixons had made a 
£ 182mb1dfortheC urryacha1n 

The Great Computer Shakeout 
ha.a: claimed anot her vlel1m 
Gavi lanComputenllthelatet:t 
US company t.o tee.k prot.ection 
from cred 1ton at the door by 
h1dmgbeh1odChapter 11 oflhe 
US'• bankn.iptcy laws 

Gav1lan bunt. on t.o the mar· 
ket lutyea r when it announced 
what wu t hen an mnova t tve 
lap-held micro. Det1gn and 
manufactu rmg problem, held 
up 1LI rtleue until March th1.s , .... 

By then teveral other manu· 
facturen had managed to get 
11mdar product.I on lo the mar· 
ket Accordms to one of Gavi­
lan'1 m11e&ton, lhe company 
owes about $10 milhon 

The Juki family o( dal..lywheel 
pnnten h• ue 101 hu been 
ext.ended with Lwo adcht1ona. 

The cheaper of t he two i• the 
Juki 2200 al £309 Running at 
10 q,9, lh1.s keyboan::l,pnn ter· 
terminal comet with an mte r · 
nal receive-only RS232C inter· 
race and work.e wi th ffl l Cl"OI 
U1Jng t he aame connect.ion. 

At £9 18, IBM PC. and look, 
alike. can hook up to the J uki 
6300. With a 3K buffer expand· 
able to 15K, the printer hu 

==~~er::t':Ji!:fy,rt1:rJ 
prmllng, ahadow pnnung and 
aut.o-centnng. }~or furthe r m· 
rorm11t1on contact Micro 
Pe:r1 phera 11 on 025,6 47232 

PUYON-W,-nwfMdNl,.,....,•llldJ 
W...__ flirt._.,,._ (TMSI.., rtalheJNf 
..__M£24.,S.ICMetNtwl.,._wllidllWII ... _....,.s.s:as..........,.,_.,_,... 

-.. --, ... -.... - ... ..... _ ..... __ _ 
Cf'NltN .............. .., ... ~ ...... 
TMS • .... .,......., • tw. c...tta ,_..,.. 

...,..._.. ................... n. Md ..... at[U.tsttra.18C. 
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QI. Microdrlve 2 
faces stem test 
Jua when Suldatr mua have 
t.Dou&bt ll WU tale to lhow 11-

=:,t~~u:~ 
failure rate.. 

With the machine ', rant 
·~ i.n thope be.in, IO 
recent it .. too ....ty to talk 
about relW'n ,... but With 
Ouutmu approechin.a: 11 can 
banllybeloo-. O...callerlO 
PCN l.ut wttlc wu on hia 
fourth QL &fur a aucceNion ot 

=~~~~~ 
tha ..... i... ..-Jed that llm 
.. an utn.mec:ue , but allot.bat 
problem, with M1crodnvm 
ll"tn't uncommon 

A S1ndair,pokMm&n admlt­
t.N. 'Problem, ..... quite often 
rtlatlld to the Macrodnve lftOM 
way or another ' MICr"Odrive 2 
-IObetha-1thnlr. , and 
ooe deale:r reported lo.d.Jnc 
dafficulu-. 

Dunn, the 1ummer Sane:· 
lolr'o N'C"I S...le pn,mlad 
that '11.gnifkant bup ' would be 
dN.lt wsth u they a,,ow. He 
dedtned at the 1.11ne to define a 
...,..r ..... t ..... . but ......i... 
\o UM IIM)k.man tome have 
been aueoded to On the M1e· 

=~~v~~: J.:ea:1'~ 
nve , hke a lot of other Uunp . 
hu hod • lot ol ..... lopmont 
a«.enUon..' 

lt '1ai..ohadaNdpre.and aa 
,een by many ..t\ware tup-

IEW FROM AMERICA 

PCN OCTOBE.II.ISIIM 

l!'l'nlmel .. concerned With 

~::i=::.,~; 
own. Thi111themottcombe.t.avt 
part of the year While the 
eoundof'youn, footblll playen 
bitlln1 each other reeoundt 
UUVUCh tha - and tha ... _ foll, l/8 ...... _ '"'p-
p&. for paul.Wm 1n the Chnat.­
mu ..iee~ . 

~~~r.:.:!·::::w 
between September 1 and 
November30 

Apple and IBM are l'Dil.lna 
-csr-ve moV99 and the U · 

~lJ~ ~:ve'::t1 
•pedal elect.ton .-ue of Ne-. 
week will h•ve 40 of iu 114 

~~c.edu:Ai':::!k 
pnerally NU. t.hrw mtlbon 
- orow,d tha -1c1. and Applewlllbet.heM>leedVfl'tdfl" 
ln that uiMM . 'fb19 uduuve 
deal ii rrput.ed to have coet 

plien u too unrellabl • to be a 
medium for t.hetr producte. 
With a pair oltbem bu.11t m to 
the, QL t.be.ir Nhab&hty becom-~=~n: =:~ ~t=o~::U;1~1lr~Qf 
dON Hll u well to unall 
bua1neNN u the Spe,rtnam dNI 
tohomemic:rouars. 

between $2 million and S3 
mllhon 

M..,antOilh tol\W&NI are pt,. 
lln., into the lhope at lut., with 
pmee,. commwuuttona pr.ek· 
.,.. and gnphlc:s ln lhe lead 

Pew nval.ato MacWnte have === :-:~ m:J :.~=tJ.t.~ r:::::i: 
pre,pe.nn, an 1n~ted Mac 
1preadAheeclword J>t'OCN90t ror 
nut year hu Qmpened the 
eoftware mdwilly'a compeU · tlv•-

Bul producu .ucb u 
DlbLh1wn PNll ·a PC-s.M.ac­
and·&ck ror oom.ma wiLb an 
lBM PC , and Winte.rha.lt.er'• 
0.ta Talker'Mat , which let.a a 
Mac emul•t.e an lBM 3270 
terminal , may be Nu.eel oa 
eqeriy byuea.it..1ve1w-howa.ol 
Mac but work •MN the t.w ia 
81fs~':;._ WO 1n lhe news tlua 
1ummer when il announced 

IN BRIEF 

Topnewfor$149 'Topvle'Wiaa 

~&;!~8:;': 
ol aoft.ware developnwnl at 
Boca R.ton . Exi,un, IOft.ware 
ror Lhe PC will run under 
Topvlew but won't ulr:e full 
advan&&p o/ the 1yate.rm ree­
turoo. 

NowlBM b.ubroqbtout31 
of 1i. own procra.m1 ror the PC, 

~~ ar:n:: iBM ~= 
M~menl Seri-, $695 
ap1eot , buacally olftnnc 
IICCOWlt.8 fund..ou., ud the 
IBM Pe.....i Doc ..... -
aimed at~ and 
snpha URn but with price 

~~!~.1:e=~ :.":~ 
compeuuon . movinc: analytta 
t.o IIOl.e that fll"IDI 1uch U Lob.I.I 
hovebundrodool-.....iool 
happy C\18t.omera wbo won't be 
budpd LOO eutly from what 
they al,-dy know and hke. --



to the Ti mex machine . 
1be Spectnim hu 1urvived 

fiercecompetJbon over the put 
two-and-a.half yean Perha pe 
it' , lime (or it to undergo .ome StN,ng evidence from Sinclai r 

quart.en indicat.ee that a ver-
1ion four of the Spectrum may 

be J~:i:.~ic~ hudenied 

c:o.,;:'"'ff;':a;~·abetter look· --------­

&ny plan, for a fourth, but on 
pui experience of it.a h.aodling 

t~~:-::m 1':e do~: 
28). 

When iNue three Spectrum, 
appe,nd tome toflware writ,. 
tenforear lierSpectrummode la 
wouldn 't run on the reviled 
venion . Th.11 wu due to a 
redesigned unoomm1tted logic 
array (ULA). 

One $1ncla1 r aonware 1up. 
plier adnu tted lut week that 
there'• a good chance or a 
venion four surfacing. But 1\.1 
hpe were 11ealed u theonginal 
informatJo n came fromS1nc lair .......... 

The m.a.nager or M,cromq-a, 

~~~n~~~~i~= 
'0 11tnbuton or the Timex 
TS2000mtheUShav eincluded 
• plug ·m module to reconfigure 
the Tune x machme - IO it 
loob hke a Spectrum . 

'Prutntly, tru, reconfigured 
m11chineui 1t.1 m abundance 1n 
the US - and 1t'1 on thil bu11 

~~ ~:.~~~:~11:~::r: 
hatvenion(ourcouldowealot 

ing machine and hu a s imilar 
1pec: to 1\.1 Engli.th counterpart 

48~ ~2:l:011t=~ 
1JM1,ce bar on the keyboard. 

m cures hitches 
on Hybrid for Orie 
The One 1/Atmoe uperade hu 
caUlled1c>me hea d -tcrat.chingat 
ITL Kathm1ll, maker of diek 
drivH and cabhna: 1y1tems for 
Orie machinee. 

ITL hu had to produce a new 
venion of 1ta Hybnd cable, 
onS(ina lly designed for the One 
1. The Hybrid (ent hug1ut1cally 
Pr. Tet1ted ID IMWI 52) comM 
complete with d11k interface 
and Buie enhancement&, and 
with a maate rd itk holding the 
One DOS, ut1l1ty Pf'OIT'8mland 
demonstratio n t0ft.ware. 

When the Atmo6 appeared 
earlier thi1 year, uaen of the re:"~etooor.rt prob-

'The d1fferenCM between the 
ROM1 in the One 1 and the 
Atmot cau.eeid the problem, 
whichlTLhucuredbyaltering 
the ciraJity of the Hybnd 'to a .,,.,.., ___ ,..._ 

=·~Y:i::~~~li:.~z: 
conversation maket ra.canat­
ang reading for anyone 1n· 
te~ in the computer black 
markeL 

Bill and Ben reckon they 
have about 200 gamea prog · 
nma at home . 'Mley were 
und en tandably hazy on the 
detail11but1eemedtoremtmber 

~ ==== ,...:...111.11 ~r::·aur::~ C:!~~ 
~' \ :;;: r , Be.naBBCM1croenthu· 

c:::::== ::::::, ID ~.:ethlO~!!: : ;.::~~~ ~~ 
Bill and Ben weed d<prived the ,ol\wa .. ;ndu.,try 

out piracy cash t'!:U~0~:~"tt 
from the industry ~=~d to th11 neranoua 

Ac.hanceencount.eratthePCW Bill't mum i1 a teache r and 
show revealed one r.aciet or through her 8111 and Ben met a 
piracy, the dark t ide o( the man known on ly u Tim (rea l 
compu t.erinduatry. name , for what1t'twort.h) . 1im 

On th e ACT ttand , we met proceeded to recruit our dyna ­
two 11-year-olda rrom the Mid· m1c duo in to the bw nnea or 

!:':8 .;:!;>: ~tbe ~ :! ~!;':H1t:°ttt~'· The 1y1km 
Bill and Ben. 11\eir pw"pOf)e Bill and Ben pau the word 
am id the Apri oott wu to bor- around their rnendl that they 
row from the company one or knowamanwhowant.aoriginal 
ACT', infra· ttd mice-cum- tapea. In retu rn for then tc>D• 
tnc.ke r ba l l&. Intrigued by th11 tnbut101U they get a rew copie, 

:i;!:~!lth!di!! :c,n:~~ ;v:~tr o~e:!.~11~:~': 

ACT program offers 
multi-dialling 
Act hal become the fim oom· 
pe.ny to let you d1al up viewdata 
tiervice1 like Pttste l u "·ell a1 
atandard 'tele type '1erv1cee like 
Te lecom Cold from a 1ingle 

Te~. called Com· 

.i. u the middl emen 
Thete two aof\ware w1zanb 

tint lry to copy the IJlufT the 

!:n1W::;ii,':,ad~~1u':r ~t::;: 
protecti ondeV1tt1. They reckon 
most tapea tucc:umb to their 

:~l!do~:~1;"~ _u1}= = i~:~~ :.,~~ 
~:e~~[,~':u:':;i~l:~-
tffy of the local education 
authonty, she borrow, a tape 
recorder rrom her tchool and 

~ =~nro~:':~~~ into 

,cw se.w-w.w...., ......,, • --Bill and Ben reckon th ere are 
others hke t..hem working for 
Tim ,andTim 1n tum 11juttone 
of'aevel"lll working ror the bc>N 
or the oper11t1on, a man they 
knowuThe Mute r . 

So tn return for a few blank 
tapes , The Muter h.u a nkely 
orpn1aed d1•tnbut1on net.-

mumq~. hu been pee~ 
with ACT'aon-board modem ror 
the Apncot (or an all mcluaive 
pnce or £395. 

Telephone numben, ~ 
wordund u.1erlOaeanbeaved 
to d11k al1ow1ng you to dial -up 
automat ically a nd log-on to the 
1ervic:e of your choice at the 
prHa or a aingle button . 
• ACT has bought 60 per cent 
or Swire Sy.tema, the Hong 

~:~{~s!~:~'!:rA1;n:: 
miao1 . ACT and Swire were 
una\lOON&ful ,om t bidden ea r­
her this year ror Victor Tech­
nologin. 

work, and a ready t upply 
Char let Dickenawroteabook 

abou t th1t man. Among .of\.. 
ware dealen at the thow, 
another interesting facet or 

~n:t t:t:~ aro;-esr-~ 
Ben 'a real name, a nd addre8i!M 
(we didn' t u k, they didn't tell 
us ) the dealen launched into a 
tirad e ag11n1t that ,o rtol acti v-
1ty. Aft.er 110me probin.c by 
PCN', neWl.hounda, to a man 
they adnutt.ed to muai c piracy 
- copyin & recordaontotapea . 

But then, u they a ll •a:reed, 
'that' 1 d1fferent , 11n't at?' 

Thelhow wu alto marked by 
another ,ort or underhand 
act ivity - th il time 1tn11ght,. 
forward thet\.. QuicU1l va re­
ported a couple of ,oy1t 1c.b 
milling , MnTonoft hada hiah· 
ercluaofcustome r whowa llr.ed 
a way w1lh two Spectrum M)C· 
rod.rives, but the mo1t auda­
cioua thef\ or the week hap­
pened a t the Virp n GamN 
tta.nd . Although all the 
machine, there were enc loeed 

~~~~~~.:~= 
IICJ"e"'ed a pane l and nicked a 
Commodore 64. U.f\ all the 
cable. thoug h - mu.st have 
been a Vic owne r on the up­
grade. ,.,W.W 
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~ As fubired in Radio I' s 

GiMEs 
TW LW mu 

11496 

s Avalon H...,... SP 
I s.in Wulf Oiumace SP 

1, e Ma1.ch Point Pilon SP 
1s J'ooi&II Manap Ad&tlve SP. cii. AC 
1i 18 rn t.inC:.- SP,cii,XC 

to zim s.ifi 81m Melbourne C&t £995 

iHUOil11,\ 
twmu -

MICROS 
1hllllil·!l!I - -Sp,<t,ua £911 

c..-. .. "" Et.d.ron "" 
lBM. PC t2.S90 
Aprat .tl,760 
Te.levtdeoTSl603 £2,MO 
Come-q £1.795 .._ £:1<9 

BBCB .... 
Vic20 tl40 

Apple Ill £2. 766 
Smu. £2..626 I - t299 

AtanllOOXL tl99 
wg~ ts.(171 1 
HP&& 11.911 8 
NCRDet .M.aceV 11.984 I - 1:199 

10 KaYpf! tl ,604 10 One £99 

PCN OC!'OBERIJltM 

BUYING A DISC? 
FIRST CONSIDER THE 

No DFS required 

loNLY 

D £119-95 
inc.VAT 

* Provides all the facilit ies of a disc 
at a frac tion of the cost. 

* Available for BBC,Dragon.&Nascom 
computer s. ..um 

U.UCM.All.,t 
CUM.Uniu. 

COfNJVTIII PMH>UC1t ::;,t!x 
Tel.Laugharne (09 9 421) 515 

-



UNBELIEVABLE 
SAVINGS 

.... --· •• ,n , ... ,.. •» 
, •• .. 50 , .... .. ,. 
•• 5,0 .. '" ..... 
•• •50 
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19'!1 529' 
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S90 2N , .... 
'"' 12!. •• 150 
•• •n .... 
•• l!IO , .... 
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tM Si!ID 
•• srs ,. • rs 
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Ito 1.!0 
tM •• 
UO JN 
UO lN ,. '"° ,. 150 
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Nice ideas - pity 
about the binders 
'""' 'new look' PCN 11 • at.ep 1n 
the n ghl direction More a nd 
more computer m.q11.1.1net 
eee:m to eithe r put their pri tt.a 
up or cut down the amount or 
pege9, but PCN m&llagM to CUL 
the pn ce u well u 1ncreue 
both the qua lity and quantity 
-amu.ing! 

Now the bad news . . . 
Buyin,r a PCN binde r by mail 
order 11, in a word, diabolica l. 
Ea rher th1a ~ar I decided to 

PCN OCTOBERISIN4 

MSX could be a 
white elephant 
I eee that with MSX cornea a 
whole ban-age of manufactur · 
en new to the home computer 
markd. - Sanyo, Sony, JVC , 
M1t.aub1th1, Toeh1bli. H1taclu 
etc. All a.re probably more Wied 
tomak1ngtel ev1.a1on..and0lher 
electrica l goods. 

So why oomput.en ? And why 

;:1 ~S'x.hrooTther under one 

f don 't know •bout any othe r 
PCN readen but it eee.r111 u if 
mmeone ii tryu\l to m11ke a 

~e {~ ~":i!J! uo(no;~::~~ 
mftware compe.ntet 

How many games now fe•· 
lure mU11c m undtr acka: npped 
off from mu,1c art11u? 

How many eoft.ware corn· 
pen1e. a re paying royaJt1e. to 
t.bo9e&rtltta? 
John Holl . 
Ba.,,ldon, ENf'X 

For tmot.Mr .Jani on tM &Uu", 
.« Hot?W Front 1tt thu u..w.t', 
Mom tor ttt twn - Ed 

Well. tbeN •• • boww.• Wt kqboard. &r 



Read all about your micro 
-with SAMS computing books 

SAMS books will tell you all you want to know about your micro 

IAPPLEl 
88 Apple LOGO Programs 
Wait•.Martinand Martin 
88 l:lullnlNlt. eduelltlc)nel and tun progra-ns IO help you IMtn 
tll\lClur9d progr.-mw,g rid LOGO syYUx - 1-l 
8oo11: 336 pegew1S8N O 672 223"3 O,'t: 14.50 
Book wtth program dlac 1$8N0672 26224 Xft28 .50+V AT 

Apple lle Programmer 's 
Reference Guide 

An OlbtMldtng guide wt'lctl eriooutlQN you to explore new 
prog,#TVTW'IQ 10N11 and pr~ by pr<Mdlng II h reAevanl: 
W"lbmlbon tit yOlK lngertips 
416 pegeaf1S8N O 672 22299 Xlt 17. t5 

Introducing the Apple Macintosh 
Connoly""" .___ 
E,q:,lor•llaspecttolthe Mac'sleetur•andc:apeblli(Jel.inducflng 
itt ott:)lay. keyboetd. mouN. dware, IOONIOnN and more 
192 ~ 0 872 2236 1 W'CI0 .50 

!ATARI~ 
Atari for Kids from 8 to 80 
Zabt"4kl and Scheck. 
A lungu,do whch ..-,. ond-oxpa,,w II ... .,..,..,..... 
prog,IJ'MWlg oonoeptS 

200 ~ 0 672 22294 9,'l:14 .50 

Programmer 's Reference Guide 
for the Atari 400/800 Computers 
Oo,nd-mon 
,.,.. ~ gt.ldecoveong .. espec:tsol p,og,.,-.nw-ig 
~ two largechlrpler1 on g,-..-:S 
496 pegeel1SBN O 672 22277 9.'t:11 .50 

!COMMODORE I 
Commodore 64 Programmer 's 
Reference Guide 
Commodo<e Ccn...-

The - book on 11,o 6' --- ... IO help you p,ogr.-n ~and CtflllbVely 

'86 pegNIIS8N O 672 22056 3/tl. 15 

Vic 20 Programmer 's Reference 
Gulde 
Commodo,e Ccmpul• 
An easy-10-use ffllnJIII on VW:: 20 hlfc:twar, and toftW9Je. to help 
you Oil the most h'om yo.i,- micro 
298 ~ 0 672 219'8 'ltt. 15 

PC DOS Companion 

A dNfty wnnen and well IIIAU81ed roodualon to PC DOS 
OOITVMndl end IBM PC hardwar~ t~ 

208 pag8IIISBN O 672 22039 31t 14.50 

Graphics for the IBM PC 

Shows you hOw to do etWNbOn, crNte bi.ill,... grllPhs. ~ 
YICMO giwnes. and OCherMse make pr8Cbeal ...- al graphics 
Book 192 peoNIISB N O 6 72 2219 1 8Jt 13 .50 
Book with program d lec ISSN 0 672 26 18981t2 1.50+Y AT 

----------Pitman----------



Should I link my 
Petto my 64? 

9: .... • C....... Pit 2001 .... c..-...... ....... ................. , ........ ,...CMl ...... mmect .. ,.. .............. .. 
tlleM'aMKMM..._......_., 
.. ,.., ...... ww ..... , .... .... , 
AMn, 
HtfKWll, loJKl.on NW4. 

AWhat you deecnbe 11 poui­
ble- Just- but it'1 hardly 

worth the effort e.xcepl u an 
interetting excertite . 
~ aniw er to •ll of the 

qUHliol\l i1 to conne,ct. the two 
mach inea either V1a an RS232 
or IEEE inte rface. The problem 
here ii I.Nit •It.hough you could 
u.ee Lhe Pet '• ICl"ffn. the time 
lapee would ma.ke th e ,y1te m 

=oro~:li~~':..~~ : ~m 
You could uae the 64 to hold 

c~t4m1~;:!:1::~~ 
before the Pet could U8e iL Even 

~~~~~!:!,~.: 1d 
an'h,e ~'i!.,plett tolutio n t4 the 
Bui e iMue i1 to buy one orthe 
numeroUI Buie exten,ion 
packagea for the 64. 

Adding colour to 
my Melbourne Draw 

9::,..,.... ........ a 
.......... ? Dn,lte .... .. 

....... . ... ua,w 
............ . ... c:ielN,- .... 
........ ... Kr'NN-1....,.. ._ .. __ 

, .. u.,.tt.alllCCelllflll 
..... tut ............ . 
tc:mDI ... I .. ,,.... - -·--, ....... ----· .....- .... OK,W•tN .. 
,....,.. a.tl .. .... u.. IC:mlNl 
• 1C1'91 .................. , _ ........... .... 
KN orti>n, 
St.o&¥ly, CM1k,f~ld 

PCN OCTOBER UIN4 

and change the 1m1: and PAPl!ll 

coloun to the ODH of your 
choice. PaMtng the eurt0r over 
a character pot.it.Ion wdl t.M.n 
set the colour. you've 1pec11ied 
Obviou,;ly , if you don't want Lo 
change the attnbut.e• or a 
character poe1t1on then you 
switch to alup mode, and if you 
want a d1fTerent itel of INK and 
PAPD coloun you Juat change 
them. 

Your ecu:SHI problem at.emt 
f'rom I.he fact that the Spect.rum 
w1U refer to the lut pnnt 
po11t.&onuaed whenit'1goingt.o 
printtome t h1ngnew. Soal l you 
have to do JA arrange for the IMt 
print poeition to be ,ome where 
convenient: 
10 LOAD'",. 8CU-SN1 

llfiPl'llNTATX,Y; 
toLOAD""CODlt 

~1!i
1 a ebl!t1e a:~ ~r:o: 

ICN!en, ee l INK A in 13 to the 
PA.PU colour ofthi1 are•, then 
au1gn x and y IO 1t pnnt.l here . 
Your program name will 
appea r , but you won't aee it 
becauae of the colour the mK 11 
aet to. If you'N uaing Me l­
bourne Draw 1t would be u.ae(ul 
to uae the ecrttn grid to work 
out the coonhn.ata of x and Y 
before )'OU Nve IL 

Printing pictures 
on the Commodore 

!l:...-,-.sx .. ..,..___.•SW...CNO .,- ..... -­•tlletcr'lmel119'C.....,,. ... 
tlirlll~u.. ........... . ~. , ............. .. ...... ~~--t.l --.... 11u.. • ...,..,tut1c..•• __ .. _ .. _ 
u....,.... ....... Kr'lmf 
WHLowloeA, 
B"'Ylor 

£_ ou *" in luclr., haV1ng 

compe~ ~w~J:n~~r ~t::. 
The,.are a numberof uti f:ea 
that will allow you to du mp out 
the conte nt. of a ecreen on to a 

~j:r !~ii ~rir~°f: ~ 
(l.llue79), Alr t.hat11requ 1red i1 

~=~~:t!~en::;: 
do th1.111 by mun1 of a drawing 
package. You may lind that 
using a light pen will ma.lr.e it. 
eve n euier. 

Quite a number of 1uc.h ~ 

duct, have bttn reviewed by 
PCN in the put and we a.re 

~.:~~=kr~~~~~thct~~ 
933 6511) which iocludea the 
toflware to drive an Epeon 
pnnt.er 

Unfortunate ly th11 i1 1up­
phed on cauett.e and the SX64 
hu no caueu.e port, but Stack 
may be able to help you. 

Attaching disk drives 
to the Electron 

9£ .......... n.et,._ Pin 
.......,. CN u.411 ... 
.......... u....,. 

..... U..u.? 
JaTM, MtCallum, 
&i<>ffl4aA,G/aqow 

ANo ... the Plua 1 interface 
cannot. unf ortunately , 

ha.ndJe di1k d.nves. To attach 
disk dnvea to your Electron , 
you will need to get m touch 
with Pace or Acom. 

ing8oJ!1r~rr:-~1= t!':v::~ 
in the ne:1t couple of month•. 
The Acom version will , moet 
probeb ly, be Sony 3.5m dnvet 
w1tha1i mllaropenit.in,1ystem 
to the BBC. The Pace altem.a­
tive will be• little more It.an· 
dard with 5.251n d1Ab. it i1 

e.x~plug into the 1y1t.e.m 

crtc:~::~:~::~·~!~ 
gadget, to be lluck onto the 
back. 

Accessing Prestel 
with modems 

!l=,.._.,.._"' _ ... _ ... 
PrnW ,.._a me 11 I --... -.-.... ......... ~? ~-c.., ..... ....,. . 

....... 1 ................ . 
w.tut TY. t.e ..._ ...... II ..... 
100.c..,ax,t11eM1hnn1Nb -------Don~ MaTROlm, 
Solubury, Wdt.,. 

A There are• number of mod· 
lle m1t.hatcanconnect.d1rect­
ly with the BBC micro. Indeed, 
any modem with an RS232c 

~~rr:OC::~~lh~~~~ 
weight in to the RS432 port on 
thes..b 

>Ju,;ua l,you p,iyaye.rmoney 
and takes yer choice. Let's 
uamine the option, . 

The Acom Preite) Adaptor ii 
a little overpnced at .tll3.85 
(,ee l11ue 71), bu t v1ewdata 
toll.ware, connectJng lead a nd 
an auto-dia l capeb1hty ii 1n­
cl uded in the pnce 

On them1nu,11de, th ere ii no 
1200tt200 half dupl ex capabil­
ity - or the reqUlllte aof\ware 
- for uaer-to-w,er communica­
tion. Nor ii there a 300l300 full 
duplex rate for commu nica tion 
with many of the hobbyiat 
bulleun board,. F1nally, there 
~ no auto-&n1wer faci lity (use­
ful 1f you wa.nt to leave your 
micro on line IO thatfnendlican 
nng up whil e )'OU areoutoflhe 
howe.) 

A modem that can offer all 
t.htte fBCJ!it1N ta the Miracle 
Technology (0<78-5030<) 
WS2000 World Modem The 
bu 1c modem coetl f l 29.95 a.nd 
otren all the baud rate, men­
lloned above, t.oget.her with 
75rl200 (reverM viewdal.li). 

The cat.eh ta that the connect-

Rt=~ ~~:!1!~.: 
from t22.94 upwards 

In addition, auto-dia l and 
auto-answer f.cih t1eaeach co.t 
.£3.4.50 u:tra and have yet to 
obtain official BART approval 
(but th11 won't be long coming). 

At the cheape r end of lhe 
ecale 11 the Protek (0506-
415353) modem. lteo1t1£59.96 
plus fl.c .95 for the viewdaUII 
and w,er-to-uae.r 10ftware. Ila 
dtMdvant.age 1.1 that 1t'1 IICOUIU· 

: :!~r::.:'&.n~~fe ~,; 
ber CUP8 provided rat.her than 
plue 1t directly into the tele­
phone line) and 11 the~fore 

~:r!\:!!n ir:r!ita~f~~ 
noi.M. There 11 noab1l1tytoadd 
auto-diallauto-ana:wer capa· 
b1itaa. 

In the m1ddJe range 1.1 the 
BBC comm.1 pack from Prum 
(01-253 2277). Co.ting £89.95, 
you get a 1200f'15 modem, 

:n~~ft!:da~be'°u':t~ 
1200rl 200forwier-to-u.eroom· 
mumcataon. 

RqardJDg teleeoftware on 
Ceefu., you will need to buy a 

:;::~e~l{n'!:r:\h:~~~ 
Teletext Adapto r and CORtl an 
arm a nd a lq. For all the Cree 
mft.ware on Ctt(u it'1 not 
really worth wait ing your 
money on 1L 



Centre your 
text on the 64 

following example: 
10 At•"COMMOOOU ..... 
•CENA' .. .,,. 

The following i• a &hort ve r ­
•ion o(the Ii.sting in Buie 

Clocking on to "''°"""".-" ..... ... 
the Sinclair QL "" 0

~ mdv i ....... ..,. 

The QL procedure below 11 n1to8AVEmdvl progname 
UM.rul u at adds a line 1 bu 
c.ont.a1ninathedat.eand tune to :n1•n.001:nne,pJ'OI 

~~.or~~~d~ki:~: ::e.s::~u~~R~then: 
QL shou ld fine. have been set aprog (ENTER) 
with theaoAntc.ommand It~ euy, at a later date, to 

H~~·· a machine code routine 
lO produce • command for the 
Commodore 64 which locates 
iteelf •t the top of memory, 
SCOOO 1n hex or 49152 in 

decima l The program rep laoet 
the IZT command with the new 
command cf!..., (Thi.a i.s done by 
ua1ng a 1y1tem wedge) . 

10 At• "COMMOOORE M" 
• &•11','T(.O - I.LN(Al)Y2 

.IOll'Oftl • IT08 

.Ol'tUHTC"ttltMn); 

.Ol'tUHTAt te~~d:!
1ih::~~~~ ~~ntn: ~~/ar:~h:i°en o'?e::b 

C't:N ..,,,e text to be centred" 
plattt the text in the ttnt.re of 
theeereien ltcent.ttetextupto 
38 characten long. The corn· 
mand can alto be WM!d with 
1tn np u can be flffn wit h the 

ii:!.t 1ne1houldproveuseful ~;=:: 1i:t:np~~;;! ~~word,, 
in tidying up many of your ,•_uc_h_u_· ______ _.:..H_<Od;.;.;..•...;""c.wn.c._Q.:..•_•_"Y:..;•_o_;, fo,dc..._~ 

~=~~. 
Thorpe B<1y,Eua 

IQ Ill N Cl:NTllll COMM,\ND 
15 111:IN "011t THIE COMMCUIOIU!: 64 

C~YIUctHT 1•14 IY I.JOHAi 
25 IIIM TO USI TYl'I CIN °Tl)CT Ht"-1" 
10 1111111 
35 T•O:l'Ollll•OTOl6. 
40 IIIIAOA:P'OKI: <19152•1,A 
45 T•T•A:Nl)(T 
SO l"T· >2•55•4THl,..tUNT"C:Hl"C:V SUfll UtfU)fll" :UH) 
55 P'ltlNT" CINTlllll C°""4ND IC:Jt9•4 IY I.JOHA i " 
60 P'IUNT"TO USI: TTP'E CIN •c..« • cl4 1 °TUtT Hllltl"CMlt S (34) 
"'0 I Yl 49152:P'IIIINT"ClhTlll Ql'. 0 :INO 
100 DATii U,9 , 0, Ill, 251, U,9, 160, Ill, ZSZ 
110 DATA 160,0,177,ZSl,145,251,:Z00,201 
120 DATA 2••.:z:so,2,2,1,s,2s2,:zo 1 , 1•2 
l:SO DATA 2oe,2:S'P,l61',:Se,1•1,2,:s,1•• 
l•O DI\TA l'P:!,141,3,:S,16,116,l.4,16'P 
1'50 O,.,TA • "'· 141, l'P0, 160, 169,•'P, 141, l'PI 
160 DAT,., 160,16'P,206,141,l'P:Z,160,169,6'P 
110 114TA 141 1 2., 160, 16'P, 192, 1,1,29, .160 
,eo IIATA 169,:14,1:Sl,1,76,l:Sl,164,72,162 
190 Djt,Tjt, 0, 169,0, l:17, 1..,6, 192 , 2l2,20e 

:ZOO DATA :z•e.:S2,l~·.17l,l2,l.l 1 1.:Z,16' 
210 tlATA 13,20e,3,76,e,J"':l,l••,2, , l'P2 
220 DATA 39,J76,2•7,160,0,162,0,171,2' 
230 DAT.t, IS.,.,1.,.6,1•2 , 232,200,11',,2S , 144 
:z•o DATA 2,,,1:s2,2,1,1:s2,2s2,1••·•0.,, 
2SO DATA 229,2:il,133,2Sl,74,13l , :ZSl,16e 
26 0 D.t,TA 169, :S2, ISl,O, 193, ll•. 16, 24. 
270 DAT.t, 164,2:iJ, l•:Z,O, I••• 176 1 11'2 1 J:13 
2•0 CATA o.1•:s.:zoo,2:sz,22 •• 2,2,20.,244 
290 DATA 162,0,le'P,0,193,32,210,ZSS 
300 DATA :n2 201 0 :zo • 245 104 96 0 

MTX assembler 
code and the VDP 
The machine code program 
be Low hel~ to demonwate how 
to wnt.e to the VOP (Video 
Display ~r) from the 
raulent UfM!.mbler m the 
Memotech MTX eenet 

LDB,90 
LD H,90 
LDA,0 
OllTC21.A 
l.DA.28 
OUTl2>.A 
LOOPI LO A,32 
LOOP2.0trr Ill.A 
INCA 
OF.e ll 
JR?lo"ZLOOP2 
LDll.90 
DJNZLOOPI 
LOOP3;JR LOOP3 

to 

Th11 program fi ll• thetcrttn 
with t.hecharacter d1splay,and 
the code 11relocat.able ua1ngthe 
OUT(2) 1nttruct ion to attea the 
14-bit auto-incrementing 

~;r;rr 
Swindon, 
Wilt• 

Loed nnc. counte r 
l..oedNCOndcvunter 
LS8ol1C1Mnadd,... 
Send1ttoVDP 
MSB ollCrftn ad,d,­
Send 1t to VOP 
ASCII C'Ode l'or'PK" 
Send it to YR.AM 
lncfffflenl ASCll C'Ode by 1 
Decnment NCOrld cwnter 
lf H •Othenn.inloop2 
Lo.cl N!CORd coun ter qa,n 
lfBOlhenrunloop l 
~Krft n d.., 

t REMark 1984 Sep 13 19:22:46 
'J2000 OEl-1 ne PROCedure doleslomp , 
'32010 OPEN No.'#15.mdvt dotestomp temp 
'32020 PRINT#l'>." l REMark"!OATE$ 
'J20'JO CLOS L # 1 5: CLf'AM 
32040 MERGf mdvl d.ltest.c1mp temp 
'J2050 Ot:.:U•TE mdvt do.te,:i:u:amP te mp 
'32060 FNO DI Flnf' dnl~stnmp 

Comparing files 
on your Beeb 
The 88C'1 OFS conta ins a 
number ofuaerul command. for 
vcam mm g the file. on d18k. 
Perhas- the mo.t uaerul i• 
•ouMP <fsp:> 

du:. ~'to.!,::n <j~!u~f;:; 
file and uteto nlyone hafrofthe 
1trttn U11ng the windowing 
fac11it 1n of the Beeb, 1t i.a 
J>Ol81ble to display port1ona or 
two filet at lhe 1&me tame, 
thereby allowmg them to be 
compared 

Onrunningthepl'Oji[rllm,you 
will be uked fortwofi le name., 
one for the leR. and one for the 

fi~~!'!: i~tt,e~~g,a~~~i:~ 
the lt~hand 11de of the acreen. 

~ ~.:e it: ~~n~~ ~t!!~ 
the second 'f:tmc. preu eecape 
and again uae lhe apace bar to 
pawe the hsllng 

The pewie routi ne, a.11em­
bled with PROCA881:M i• a gener· 
aJ purpoee peuae, switched on 
with •rx1 4,4 and off with •,x 
1e14 Jt could be u.sed in othe r 

Commodore 64 
double helpings 

!~1 "''"tL.I RIGHT 

""'"' • J 14 . 4 
'*11 c CU- ."" • 
~211 . 4< , U,rJ,O 
ONl~or, 
OIIC\.lt·~ - . ... 

""" " .... 
""'"""""""' )f~ 1-0 TO 2 811P 7 ,.,..~ 
)tC.-1T 
....-,1•t•h1~.-,- , n ~ 

Sflltl l.N n • 1 
:i...11~ t :n.~ .. 

I• 1'.-D'l' C::-A .. 
)JM &.H f • 
X: PJC ~ 

Ml) l. lt<T 
>., I~ 

I I )P\ A1UW1f'\ A1T#U oF,. ,. ..... 
1 14 •:lfUS . " 1 1• ..... , 
I r'"' l'2090 

I 'l • t . . .... 
circum.Atance:t auc h u h.t ing 

~G~h. 
P~npMroh Editor. 

there', a notch on both 11des, 

then 1n&ert the d11lr. up,91de 
down mtoyour 1541 and formal 
IL Thia may IR tome caAel need 
to bedonetw 1ce bu t l have been 
able to do t.hittoall but a few or 
my diab. So now you ha ve 
double-aided daalr..a for haJr the ... ,. 
Chru Moody, 
BFP043, W G~rmany. 

PCN OCTOBERl31184 
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It ia generally a.greed that the BBC 
computer ofl'en e:r.celle.nt gra phica 
facilitiea, although they can eome­

times be d ifficult to u.ee. Eeeentially, a ll 
of'thegraphicacommandtare(o r canbe) 
vou oommandl and a sequence or VDtJ 

codea may be u9ed to draw any ahape, 
howeve r complu . Thi• look.I gre:at in 
liatinp, butitca.n be difficult to read and 
- more important, from our point of 
view- tediou, to write . 

Suppoee you want to draw a red 
rectan&:1e, of tome 1it.e, halfway down 
the right,..hand aide of the tcreen- what 
ahould you do? What ofte n happe.nt, 
mostly due to a lack of planning, i1 a 
time-co111uming procea of trial and 
erTOr . Rathe r t han get out the aquared 
pape r and the eight timatabla iteeem.a 
euie.r to draw any old rectangle, check 
it, draw it again (bit do.er that time), 
and q:ai n . . . by the third or fourth 
at tempt, the result may be pa.a,.able. 
Even if the figure ia de1,igned carefully 
beforehand, it i, often neceuary to .ee a 
1hape on the 1Crttn to know if it i.1 
correct, however it look.I on pape r. 
Again. not everyone ia expert on 1uch 
things u 'relative plotting', 'colour 
maalu ', ~ml with logical invenecolour', 
and eome mean1 of uperimenting with 
theN new ideu ahould be welcome. 

Thie routine i1 halfway between be.ins 
a utility and a fun program (by defini­
tion, utilitiet are not fun}. It ia a grea tl y 

" 

extend ed ven ion o( the 'etc h·•·tketch' 
type ol program that allows you to draw 
on the tcree n u,ing 1imple controla. ln 
thit routine we include a number of 
ueeJul (and tome quite advanced) plot.­
tin, techniq ue. and a ,tatUJ line that 
tell• you what you an do in, at any t ime. 
1n the e:ramp le of the red rectangle 
quoted earlie r, you would draw the 
ahape using the routi ne'1drawing facili­
tie1 and then read off the ooou and 
coord inatet that defined the shape . 
When you have finil bed the IC?ffn you 
would the n be able to .. ve it uaing the 
ecreen aave ut ility given elaewhe.re in 
thiaeect. ion, print it out. or 1imply ,t.and 
back and admire iL 

Having choeen a mode, the top line of 
the tcrffn it reeerved u a stalul li ne 
contai n ing useful information, while 
the rut i1 defined u graphica window 
where you can play around to your 
hea.rt'1content. Thebuicactionsooneist 
ol moving the cuno r (a amall dot ) and 
aeleeting varioUI options by pret1i.ng the 
function keya. Some of the facililie1 
provided on the function ke)'I are 
eMe.ntial, while ot.hen are really a 
matte r ofpenonalchoi.ce. Thoeewe have 
provided vary from the nec:eMary ))in 
twopointl'tothefrivoloua'Moir6mode' . 
All ten function keya an u.ted. 

Unleu you are using thi1 to doodle 
(yet, it'1grut for meuingabouto n too!) 
youmayneedtore fertothe1tatusU net.o 

,eewhat itgoin.gon. Thia laneoonsisLlof 
eeven fields and loolu like thie: 

80866Fl33 M 
Notice that thta ia only give n aa an 
example . The 1ignificanoe of each field 
(llarting with the one on the left.) ia u 
followa: 
• Cu.norhorizont.alpoa ition. Th11i,the 
horizontal displace ment or the dot­
cunor from the left hand edge of the 
screen. I ta range ia 0- 1278 . 
• Cu.no r vertical po1ition. Thi, it the 
vertical di1plaoement of the dot.cunor 
Crom the bottom edge of the 9Cl'ffn. lta 
range i1 0-982 (alichtly Jc. than the 
maximum 1023 u the top li ne of the 
tcreen ia reterved) . E.ch of theee 
C(H)rdinatet i• meuured tn suitab le 
unita for 1ubeequent nDT and DRAW 

commands . 
• Cu.nor speed. r tt.andl for 'fut' and a 
ttancb for 'elow'. The s poa1tion it very 
ueeful for fine movement and high 
definition, while r ia handy for zooming 
around the ecreenqu1cldy. 
• Numbe r ol fixed point.I. You are 
allowed to 'fi.x' up to two pomta and th11 
displa,ye the number rtxed at any time. 
• OCOL mode. The foreground colour 
(which ia u.sed for all your drawina) it 
indicated by the colour of th11 character, 
while the number indicatet which OCOL 
effect is being u.aed. For foreground 
plotting, the official range i1 0 to 4 - tee 
deteri pt ion in the u,e r guide. 
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• Palette chanp Thi.a fleld 11 uted 
dunnc a .,.J.ite ~ to indicate the 
'from ' and 'to' colours. At any bme 1t 
ahoW'I the NIIUJt of the lac..t. palelle 
chanp . 
• Mo1N mode An w 1n thil neld 
1nd1catet th•t the plottin1 i• buna dooe 
in a ,pee1al way , looeely related to moi1' 
pattema . Othel"WlM the field will be 
blank 

FNtures IHllallle 
The prosram ll in Buie and can be run. 
It 11 lhorte. nou,h to be able to operate on 
a dilc machine and in all modN. IO 1t 
ahould run on any C32K) system 

Onco you have aeleded lhe mode, the 
ruDCUon keys come mto e:ffect aAd we 
ohall looll: •• ~ obortly . The ooly 
non-(u.nct.1on ke11 that are relevant are 
the cu nor keyt, Q and osu:n . The 
cunor lr.eyt are Uled to move the cunor 
around - the move.ment CeetUNa ful1 
wrap-around and auto-repeet. oo...c,-a 
will delei.e the 1ut fixed point i( the.re 
WU one, othe.rwiN It wilJ do noth1n.s . 
Th-, it nec:etiNJ"y uce.rta.m f'unct101U1 tet 
tht:irown fixed pointlwhichyou m-.y not 
require . Finally, Q it used to quit th e 
procram. and to .-.et. the cunor and 
func:uon keys to then normal model; ol ............. 

You can preea a function key at 
(almoet) any time to aelect an t:fTect. u 
(ollowa,: 

.. - - ,,, .. key ...,1. lhe 
9peed NllU'I between rand a. 
n, n,,..... If you i.. .. - ....i both 
rind PolR'-. thia wiU rix one (or you. The 
point 11 le.ft. behind when you move the 
cureor aw-.y and will eppear in the 
curre nt fore,rou.nd colou.r. 
t2: ....._ JoU\S the previOUJ fu:ed point to 
the CUJ'ftnt cunor pNilton with a 
.traight hne. Not.ace that, 1f t.MN are 
tworts:ed po1nt1whe.n you do the,01n, the 
fint Wiii be I01t and the CWTt.nt cuno r 
po11t1on ia 1naert.ed at the top of the li1tor 
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fixed point.a. 
Ttut means that you can move around 

and 'Join• to crute a poly&'l)D without 
h.lVlftl'. to 'l)eCU,cally u.ve any ol the 
wrucN-that ttdone (or you. ltyou do 
not. want to remember the lut Point 
joined II. fixed point, UN DEL&"l"E to ,et 
rid o(1t. 
0 : T- Ora .. • Cfilled) tnancl• 
uatn, the Jut two r1.1:ed pcnnta a.nd the 
curftntcvnorpoaauonu~ Thit 
1mphea. of coune, that you mUll h.ne 
two PolDLI all"Mdy fixed before you can 
dr1w the triangl e. If not , the requeet 11 
i,no red. The cu.rre.nt cu.l'90r poailton ii 
u.ved u the lai.t fixed pcnnt and the 
one Nved befoN WI will abo ba 
remembffed.. Coniequently, alwr • 
'triaftl'. le' command, there will still be 
two fixed point.a (u there were before) , 
but they will be th e 1.ut two polntl 
vi11ted Thi a ICheme maket it euy to 
clrow -.ngl• and other ohapaa CODI• 
pOMCI of tnanc'- bocouae ii hu • 
dwn1na: effect an.alOIO',II to that of the 
'join' comm.and. 
M: Clrde. Drawaa (filled>c.1rclecent.red at 
the latat fixed point aothattheculTf.nt 
po11tion hee on the circumference. The 
centre i.t he.Id u the lut ru:ed point ao 
thataaen•oCconetntncardea._eu1ly 
d,.wn lt then are no rixed point.a the 
reqUNt I.I ignonid 
ts : ... . Selecu moi"' mode - the key 
aclluatogg:lebetweenmoirionandoff 
Aa the cu.nor mov•, atraia.ht hn• are 
eonunuallydrawn to the lut(LXed po1nL 
Becat1111 olthe relauvely low rNOluuon, 
even 1n NOOl:o, the ahsht 1mJ)f.rfC!ICUOn1 
in I.he hnH 11ve the appearance o( a 
moiri pattern. Strictly 1pea k1n, , a 
mo1,. pattern conaittt of two almoet 
ulental patteme overlayed to 11ve 
' interference ' effect,. but the rwultl 1n 
lhd mode are wry mmalar 

Anexampleoftbed11Playinth11mode 
11reproducedbelow lnth1 1diagram ,t he 
frame around the traphic:1 area wu 

drawn uaanc )Oin'; normally, no such 
boundary ia med unJ- you d,.w one 
younelf 
tl: TtllCt. AlloW1you to type i.n tut to label 
d,_and piano. Thocuroorpooitioo 
willbethetopleft.handcome r ofthefint 
textchar.cter and the colour of the print 
ii the l&.me U the CWTt.nl foreground 
eolour To Hit Crom Ou.a mode, pr11a11 
< return> . Nouce that DCl.&'T'E doea not 
work tn 1.hU mode, neither can you erue 
let.tel'I by ovenmb.n, them, u the 
printing 11 done ua1ng vou a, which 
mean, that characten will overlay 
othenrat.herthanwipelhemout. Thull 
actuaJly a l'Sithe.r uaef'ul (NtUN u 1t 
eruoblooyoulAlpn,d""'dtlr•ronUtyleool -.. f7:a...p.._, , Thecurftntooot.eolour 
can be chanpd by holdi na down eithe r 
the 'cunor up' or 'cunor down' key to 
111.ep t.hrou,b the nailable colOW"L To 
1ncbcat.ec.h.atyouare1 n th1.1mode,fiel d5 
11 repleced by a eohd block whoee colour 
tncbca'- the colour you Wiil eelect by 
prees1nc <retum> . All subeequent 
plot.a wall u11 t.hi1 colour. When 
< return> ii preued, the colour ii 
retained, but the ft•ld .. replaced by lhe 
current OCOL mode number 
II: Cllilillp-. 1'be cunor up.down keys 
,nU ltep Iha OCOL mode lhrouch lhe 
valuea 0,.4 Le.ave th.i, mode by pr'NSin, 
< return> . Initially t.hit field it Ml to O 
which mu.nt that all plottins will be 
done ln the colour 1pec:UJed, i e white 
ft: ......_ In rnodM other than 2, you 

ouch• bite • - from lhe "'""" drab colour echeme, and UM ol thi• ke7 
enable, you to chance the palette, 
thereby int.roducingn ewcoloul'I . Field6 
will di1pl*)f a loeical colour numbe r in 
the ranp 0- (m.u:1mum number ol 
<Oloura (or w, mode i.. I~ atep 
lhrouch lhe ronp ... ., cunoruplclcnm 
and pret11 <return> whe.n you rMCh the 
loeical eolour nu mber you wtah to 
amend . 'Curt0 r up' will now 1tep that 

.. 
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***NEW***lfiOM*** 
IOR SHCTRIJM8MIC/iODRNEOWNERS 

ALL PROGRAMS ARE NOW SINCLAIR MICRODRIVE'" COMPATIBLE AND, 
PLUS 80 VERSIONS WORK WITH 15 DIFFERENT CENTRONICSIRS232 

INTERFACES AND PRINTERS 

• 

* VAT MANAGER * 
* /JlUS 80' VAT MANAGER * £19.95 

* !.~~~~~~t:!~~~~~~~~/(MYJ~M ta~~~~~5 
pertormance Japanese Dot Matrix Printer -you will find our prices ve<y compet1t1Ye. 

£8.95 

VAT MANAGER is available in standard form which works with zx•• and Alphacom 32 column 
printers, and the Plus 80 version works in conju nction wit h most CentronicslRS32 Interfaces 
and printers which are menu selected from software . 

VAT MANAGER a 
welcome aid to the business 
faced with the completion of 
his VAT 100 return. Provides 
calculation and checki ng 
facilities for any 
combina t ion of Gross/Ne t 
values input. VAT can be 
analysed under defined 
classifications. 

************************** 

11111: __ .. ·. 
··- ~ ' -.. - -. -· 

*************************************** 
STOCK MANAGER - (Available In Plus 80 form only) - provides a controlled stock 
accounting environment for 
up to 600 diff erent product 
lines. Full facilities exist for 
the production of Invoices. 
Price Lists , with the facility 
to show Stock Status, Stock 
Adjustm ent and Re-order 
requirements 

Also available ADDRESS MANAGER and FI AN E in standard 32 col. 
versions £9.95 and 80 column PLUS 80 versions £19.95. 

**** **** UTILITIES £9.95 
TM 

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

b a,, ASttM#I? Hi·l•i•l·i'914•itl:t·111:ill 
(Existing users wanting latest versk>ns will receive a £3.00 

rebate on return of otd cassette) 

Until stocks reach WHSMITH and other retail oullets send cheque or telephone ~ details to 0753 889055. 
Replacement tapes only available from OCPdirect. ~ 
OXFORD COMPUTER PUBLISHING LTD., 4 High Street Chalfont St. Peter, Bucks. SL9 908 .~ 

SOFTWARE* * * * SIMPLY THE BEST 



fluTPUT: BBC 
<Ill 13 colour (th e logical colour numbe r will 

change colour) through the full range of 
coloun. Presa <rt!tum> when you find 
the one you want. 

Th i1 aound.s very comphcated but in 
pract ice t l iteaa:y to use. For example, 1f 
we were m MOOE 1, colour 2 would 
normall y appear yellow. To change th11 
to say, magenta, we would aelect the 
'pa let te' facility and hold down a cunor 
key until field 61howed the nu mber '2' 
Now press <ret urn>. Holding down 
'cunor up ' will 1wa p colour 2 for t he full 
pa int .box of coloun-at.opwhe n it tuma 
magenta and preu <ret urn >. Notice 
th at anything tha t appean m yellow 
w ill change colour in sympa t hy with t he 
swap ping colours. 

Theee faci1ille.t provide a good range of 
mate rial both for the expenme nte r and 
th e worlung programme r. Recently, I 
have used thia rout ine to de&1gn a 
backgammon board and the task waa 
greatly 111mphfied by the abili ty to 
cha nge palettes and to read off the X and 
Y co-ordmatet of key point, once t he 
board began to take shape. 

On the othe r hand , 1tcan provide 10me 
interesting information about the 
e ffect.I of d ifferent ocot. aeu mg and 
colour cha nges. 

The routine can easily be a mended to 
accommodate other gra phic effect.a, de­
pending on your own requ1reme nta . 

Howitworil s 
Once the im t ia liaa t aon has been com­
pleted, the program enten a large loop 
Oines 210-380 ) which checks for 1ny 
va lid key being pressed. Ad1on i1 taken 
depen ding on the key found a nd, with 
th e exception ofQ (quit. progTarnl this 
C8\l!eS a PROCEDURE to be called to 
ha nd le the proce88ing of that requeeL 
Oncompletingthe PftOCEDVKM,cont rol II 
ret u rned to the loop. 

Procedures 
The bulk ofl hi, program 11 made up of 
PROC1tOURF.S- fora1t.art,each key opt ion 
hu a n aMOCiated PROC'edure. These are: 
Key PllOCEDURE Name 
Ill 1peed 
n fix 
ri ,om 
f3 tnng 
f4 circl e 
f5 mo1rf 
f6 text 
f7 colour 
Ill goo) 
f9 palette 

The function of each of these PROCedure1 
ahou ld be obvio us- th e ael is com pleted 
by tome Iese obvious ones: 

PROCNEWCO L ia ca lled PROCCOLOUR to 
ste p the foregro und colour th rough a 
ra nge of values . Th e pa rameter ind i­
calel whet he rlh e1t.ep i1 up ( + l )or dow n 
( - 1). 

Simila rly, PROCNEWOCO perlonm th e 
same 1ervice for proced u re PROCOCOL. 
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Two such procedures are required by 
the pale t te-cha ngi ng procedure ; one to 
change the logica l colour numbe r a nd 
on e to change the actual colour once t he 
logical colour ha.a been &elected. Theee 
are denoted by PKOCCIICOL and PKOCV• 
DUCOL respectively. 

lfthere are fixed point.a, presamg th e 
Delete key will remove th e lates t one 
a nd call a PROC'OF.J.. todo 90 

One very importa n t routine ia PROC· 

MOVI! which it u8ed to move the cunor, 
upd ate the d isplay a nd draw a new line if 
'Mo1ri' mode is &el; th is procedure ia 
called each lime a cunor key 11 preued 
It taket t wo parameten , namely : 
amount of horizonta l and amount of 
vertical move me nt in t.hatorde r . 

Last and lea s t, J>ROCBEEP does JU.St 
what the name aay1 

Extensions 
The number of variations it buically 
hm1ted to the number of function, you 
can squeezeoutofyourf u nction key1 . Jn 
thiautil1ty , lhe keys are programmed to 
generateASCJlcodeafrom200upwan:ls. 
To get more from them, you can 
reprogram the CTRL, SJUPT' and CTtU1 
s 111.-r ven1oruo f the key (w ing •,x 221-
121) a nd ext.end the pn>gnm loop by 
mcludmg one or more of the relevant 
proced u res . 

At wntt.en , t he rou t ine fall, nea tl y 
between 'uee.ful' and 'eruoyable' - if you 
have more (or lesa) &enow use1 for it, 
then thit will be re flected an the 
mochlicat1on1you chooee to include. For 
example , if you want to use the program 
for draft ing out plaru or mathe matical 
figures a grid of squares wou ld be useful 
for guidance . One key cou ld be used to 
switch the gri d in or ou t . 

Anot her useful facility i.8 to melimes 
knownaa ' rubber -banding'w h 1chmean1 
tha t u you move a hne aroun d , the 
previouacopyofthe lin e ii deleted giving 
the il lua1on of a rubber band fixed ato ne 
poin t with the othe r being d ragged 
around the ecree n under your control. 
Thi t ii In ea.1y a mendment,aa the Moirf 
facili t y ia it.Bel! a simpli fied ver1 ion of 
th ia tech nique . To enable the Moire 
mode to become a ' rubber-band' mode 
you will need the following add1t 1ona to 
the routine : 

17651F moire% MOVE X~. Y'I-: 
GOTO I 780 

179SIFmo,re'l GCOL 3,col 'l: DRAW 
FX'l( nf'i) ,FY'li nf'il 
The effect of thi, i• to OOR the colou r of 
the line you hav e Jus t drawn with itaelf, 
produci ng black . (Probably -i t depends 
very muc h on how the colou rs gol onto 
the screen in the li nt place. 8ecaWM!thi1 
i, not a 'pure ' effect, and depe nd.a on 
othe r factors, it hat been omitted from 
the original list of faci lities. ) 

Un lea you use a monitor for you r 
dis play, you have 10me diffic u lty in 
reading MODE o aaee ns. At presen t , th e 
cu rsor i, only the size of the 1ma llett dot 
po811ble i n the choeen mode an d thi s wi ll 
not be visi ble on a televi a ion .e t . One 

wort hwhile improve ment wou ld be to 
enla rge the cuno r - perh ap11 to a 
'cro88hair sight ' - IO that it i1 easier to 
aee . You mightli keto dothi1fo r youraelf 
by amending lines 1770- 1810. 

We ha ve a lready obeerved that an y 
aeries of gra phics command.a ca n be 
thoughtofaaa 1tringofvou1tate ment.a. 
Jn many cuea, the ins t ruct.ion& that 
create a ecree n are rar more compact 
than the ecree n itaelf a nd tha t aet of 

Variables 

Va riabl ee abound in thi t progn.m - here 
it a hat of the important ones, tose lh er 
with theu· mea ninp . 
FX~ 2) Th e X co-onhnataofth e 

futed point.a . 
FYC'.1,(2) Th e Y co-ord.inalll ofth. 

fixed point, . 
mx'.l The width of th e IICN!en 

Ccontllint • 1280). 
my41, The height of the 9Cl'ftn 

(constant • 984). 
X% The current X co-ordina te of 

thecunor 
Y% The current Y co-ordinate of 

thecunor 
~ Displa cement of ea ch 1t.ep an a 

move. For '1low' o'\•1 and for 
'fast ' D"1•, .. 

nrl. The number of fixed poin t. •t 
any t1me 

pl 'lio The current OCOL mode 1n th e 
ra.nge0-4 

colll The current fortground 
(plott1ng )colour 

wu'li Th e colour of the point 
'und ern ea th ' th e curBOr 

ri.x, Set to} to 1nd1cate th a t the 
point bene a th the curBOr i1 to 
be replotted , in1tead of be.mg 
b18Jlked out . Ot.herwilM! fut '4 
i111tttoO . 

white , The number that ttpre11enta 
white m the current mode . 
With on e excepti on (wha t it 
it ?), th11 it one leu than the 
number of coloun availabl e 
in that mode 

n additi on, quite a few ' local' va riabl ee 
re u.ecd withtn PROCEDllR&S (but nol 
Cf'OII the pro,ram ) u temporary It.Or· 

. The UN of theee v1riablea i1 
nably obv1ou. when you look at 

w the y a re uMd. One variable may 
rve 11everal funcllona in the dtll'erenl 

ona in which itappeara. but becau.e 
flhe way it i1 ueed , thia will notcau.e 

y probl e1n1 

1nst.ructiont LI nothing more th an a h it 
ofvou codes . This auggesta the interest,. 
ing poAi b,lity of remembering sign ifi­
cant codes (ones that contri bute to the 
form of th e 1ereen, rather than lh08e 
a880Ciated with your wa ndenng arou nd 
it) an d saving th em for fut ure u1e . 

Atan example , the four bytes; 
12,17, 1,66 

are eu.i ly reme mbered and , when pre. 
ceded by vou, they will clear a MODE 2 l& ._ 

•• 



UTPUT:BBC 
..... 15 (aay)8Cf'eenandprin taredle tter11.inthe 

top corner. Thit may not teem very 
interesting, but if you wantto1t.ore that 
ecreen(in the normal way with •&AVt:), it 
will coet you 20,480 byt.eel The four 
,ingle byte codes, together with a ,mall 
overhead todo the voui ng are definitely 
a better bet. Even fairly complicated 
ec.reens can be broken down into a 
ahort.i1h lietofvou codes which could be 
stored and then 'dra wn' back onto the 
ecreen uaing vou commands(o r 08WRC II 
if you are writing in Auemble r). 

To implement thi1 feature in the 
utility will require10mecare. Buically, 
an area mUJt be setaaide to hold lhedata 
and important vou cod" (such u lhoee 
from PLOTOr oeot.comma ndt )ahould be 
1tored th ere aa th ey are eiecut.ed. When 
the 1Creen i,com plete, aaving th e table 
of data is tantamount to aaving the 
instruction& for drawing the Kreen and 

Program hsting 
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thole in,truct.ion1 can be implemented 
by a one-liner u simple aa this: 
MODE 2:X • OPENIN C"data "): 
REPEAT VDU BGET#X:UNT IL 
EOF#X 
Thi.a interesting technique would allow 
many '&ereen1' to be ttored in a much 
1maller ,pace than would normally be 
occupied by just one normal high· 
reeolution KTeen , Furth ermore, for oer· 
tain types of IICrffn, it would be much 
fast.er to 'draw' than it would be to •wAo 
it from tape (but probably not di1e); and 
IO, for once, we gain on the roundabouts 
and the 1wing1. 

Although thit feature it not included 
in our utilit y, the program wu written 
with the idea in mind and the amen d· 
menu thould not be too difficult. The 
belt approach would be to take one 
function at a time and to include in 1t.1 
PROCBOVRK the correct iruitructiont for 

generating the appropriate vou codet, 
Calling a new PROCEDURE would uecute 
tha.t liM of codes (thereby updating the 
11Creen) and alao ,tore them in the table. 
Before you quit the program , •SAVE the 
table to tape or diec. 

lf you go through with th1 1 modifica· 
tion you will need one further PROCE· 
DURE to read lhe data back into the 
program , ready for further proceNing , 
We have alrea dy.een that thia i1 a fa irly 
11mple,ob. 

Alternatively, the code could be 
merged into an enttrely different prog­
ram, for example a game. Thi• could 
then create the scree n from a small 
amount of data held either within the 
prognun(u DATA) oro n fileoutaide it. lf 
you decided on the latter approach, then 
the data would be evadable to any 
prorram that cared to uae it, provided it 
contained the 'drawing' procedure. ~ 



Hey Prestel. Anew dimension 
for the BBC Micro. 

Add th e new Prcstcl Adaptor to a 
BBC Micro and you can download all 
program s avai lablc on th e Prcstcl service. 

Which considering Prcstcl is fast 
becomin g a major so ftware source, is a 
VCI) attra ctive propo sition ind eed . 

You can , for exampl e, conn ect it Lo 
th e growing M icronct 800 dat abase. Thi s 

gives you an extensive choice o f edu ca­
tional and busines.5 progr:uns. Othcr 'closcd 
areas' for privat e compan y 
communi cations arc also 
available. 

And that 's in add­
ition Lo games that range 
from simpl e Lo sophi st i­
cated. Plus electroni c 
shoppin g and bankin g 
facilities, and an ex­
tremely usefu l perso nal 
'mailbo x" se rvice. 

But that 's only th e 
beginnin g. Th e Adaptor 

Tu:hni<al..St~ 
For u-.(' Ylith an) RllC \1iero ·B0 Y1ith 1.2 \IOS 
or latt •r i~ m·. 
Pn · ... tr l l .an~u~ r HO\I ~uppli('(!. 
Dt·a lt·r \,;ill in!lta ll HO \I t~ (·th{·r "i1h \I OS upd.ttt-~ f 
rt-qu irrd in th( • BBC \l icro . 
lnH·d ac('" IO an, Irr ro nm'<'t ion attadwd to 1200/i5 
baud dial up ") . .'1em ((~ . Prt' .. t{'I, \l icrorH't. Tt·l{'('om Cold). 
\ Irr l-Ot'lt•I outlt•t of tlw lal l' t,l l ) p•· Ylill be rN1uittd . 

r.o nn ect ion , ia HS.l23 t-erial port. 
11,·i~ht 70mm. \\ idth 210111m. l)ep1h 350mm. 
Colour: BBC C.Ornput(·r Cn·am. 
PoY1rr i n 2 Uh. 50117- 15YI. 
0 1)(·ratin~Tt·mpcraturt> H>°- 35°C. 

also enabl es you to access Prestcl infor­
mation on am TV or monitor . \nd stor e 
the data so th;,L it can bl' di spla)c d or 
manipulat ed how and when ) OU requir e it. 

What's more, th e Prestcl Adaptor 
turn s )Our BBC \1icro int o a terminal 
that can link with other dial-up comput ers 
with 1200/75 baud interface. 

So ) ou can, for 
exampl e, have access to 
the British 'folccom Cold 
d cctroni c mail and 
telex service. 

In fact, the enor­
mous potc·ntial of 
our Prcstcl Adapt or, 
coupled with a 
su~pri ngly mod est 

pri ce o f £99 + V,\1: m e it a most 
exciting not lo men · n economical \\ll ) 

t .,,et more f rorn ) our 
\ licro. 

The BBC Prestel 
\daptor is currenll ) 

onl ) available via mail 
ord er. 

You can order it 
on) our credit card b) 
ringing 01-200 0200 at 
an) Lime.or09 33-79300 
durin g o ffice hours. 

Alwrnati, cly, send 
o ff the c-oupon belo" . 

' fo: BBC \ licroro mputf'l'I. c/ o \ ecto r \l arL.clin.,!:. 
D1•nin ti:ton r ~tatt>. " " llin,fboroUf!h. \ onhan u \ \8 2RI~ 
1-'ll'bf' ~·nd rnr DHC Prt"&tt'I \ dapt or al .£113.85 
t'ach. int' , \ \T ami dt"lh t"l), I t'ndow PO /chfiJUC pa)• blt' to 
Hr.tdrr, \/C. \ to rn Compu1er1 Ltd. or chal)?f' fflJ crf'dit card. f!~~:~~~r. _ _ __________ _ 
\ amt'----------------
\ddrt"- --------------
----------- PO&toodt>--- -

Si~nalUrt:''------~ ._- _.- ... - ,~ .. -- - .. ~,~ ... -,~.,"'...,"' ,." 

The BBC Microcomputer System. 
I )r..•1wd. prod111 ,-d 1111\d d1-.tnbu1rd b, \t 'Offl ( ,tHIIJkll!.,.. I 11m1NL 



SCREEN ANTICS 
l
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T:
e Atari Computer ii noted (o r the numbe r ofhorizontallin et,eachaathick gra phics O line. To aeperate the text 

out.at.anding gnphict faeilit iee u a graphics mode 8 horizontal line . eome blank lines have been in.ert.ed, 
wh ich it poe.ee;aaes. However, their Theeeareecanlinet . ThU1,agraphicaO thi1 i1 not neceuary but can give a 

full potential is, more often than not. lineil81c:a.nlinethigh and a graphi e12 neate r moreeaailyreaddi splay . 
unrealised . line i1 l 6eca n Jinn . The display listju.st 

Thi1i1oft.e n t hecuewhe n it comet to involveete ll ing Antic which mode lines 
th e disp lay list a nd it• ap pl icat ion&. For to display to build up a graphi e1 ICJ'ftn . 
example , the Atari Bu ie Reference There are two way, of utili sing the 
Manual aent out with the 400 and 800 featuretofdis playli.st.e,eithe r writeone 
computen list.I only 9 out of the 15 from acratchorcuato miaeanOpera t ing 
gra phiCI mod.n pouible and does not Syatem dil.play li1L 
up lain how to mix modes . The fint conaideration when writing a 

Fint , it is necessary to know what the display li1t from ICl'atch is the number of 
display list ii. Inside the Atari computer ac&n Hnee; thi1 should not be many more 
therei1a microchipca.lledAnticw hichi 1 than 192 aa this could cauae the picture 
used to cont rol the graphi ca. The prog- torol l.LHe lh an 192i1allright,infactit 
ram that Antic rwu i, the dRplay Hat. It will increaee the speed of the program u 
govem1which grap hica mode(a}a.retobe leas time ii 1penton drawing t he tcreen . 
displayed an d any special instructiona Figure 1 ahowaaty pical display list . It 
that are to be carried out. hu a gra phie1 2 heading , graphica 1 

Toundentan dth edi1playli1ti t i1betJt 1ubheading, two graphics O lines , 10me 
to consider th e Ata ri', acreen u a graphie1 8 lines and finall y anothe r 

A!ff lC OS HOIIB HORIZ. SCAIIS B"tT&S BO. or 

HOIB HOIIB TYPE R()IS PER LIJIE PER LIK E OOLOU1IS 

TEX'r 40 40 

TEX'r 40 10 40 

TEXT 40 40 

TEX'r 40 16 40 

TEXT 20 20 

TEXT 20 16 20 

CR, 40 10 

CR, 90 10 

10 CR, 90 20 

11 CR, 160 20 

12 CR, 160 20 

1, CR. 160 40 

14 CR, 160 40 

15 CR. , 20 40 

To enable Dbplay- Uet. Int..rupt ad.4 128 t.o inet.ni ouon. 

1'o enable Load ..-017 eoaa. add W io inat.NOUon. 

h enable nrUC&l .croll &44 }2 t.o inat.ruoUon. 

lfo enable borhcmt.&l acroll &44 16 t.o 1-inicUon . 

(• - 1) .. 16 1 Blank ll ec.n Un.ea , where °"""' 
1 I J~ OYer 11 boW'\d..a.l'J. 

65 1 J\91p t.o at.art ot d.hpla,y lbi . 

Before writing the display list the 
numberohca n lines mull be worked out 
wsing Figure 1. 'Ille text a t the top will 
UMJ the following number of ecan lines: 
16 (for graphic& 2) + 2 (blank lines )+ B 
(for graphie1 1) + 2 (blank linet ) + B 
(graphi cs 0) + 2 (blank linet } + B 
(graphica 0) + 2 (bla nk linet) • 48. The 
text at the bottom of the BC:reen U.8el 2 
(blank lines)+ B (gra phics 0) • 10 eca.n 
lines . The text modes will , therefore , 
takeup48 + 10 • 68ecan lines , leaving 
192 - 68 • 134ecan lin et forgra phie18. 
It it now poaible to atart writing the 
display li1t. 
112 The vas t majority of display li tt.a 
112 at.art off with three blank B lines 
112 instru ction.a, giving a total of 24 

blank lin es. Thi1 i1 to prevent 
ovenca n . 

71 Thi 1 iamore euilytho ught ofu64 
+ 7. The 7 means di.splay Anti c 
mode 7 (gra ph.ica 2) and the 64 i1 a 
load memory acan inatru cllon , 
which tell , Antic that th e next two 
numbers are where the tcreen 
RAM atart.a . 

a Theaddreai u toredl owthenhigh . 
40 So the ecreen RAM atartl at 

40 • 256 + 8 • 10248. 
15 Leave two blank linet . 
5 Display Ant ic mode 6 (Buie mode 

1). 
11 Leave two blank. line. . 
2 Di.splay Antic mode 2 (graphica 0 ). 

11 1'wo blank lines . 
22 Ant ic mode 2. 
11 Two blank lines. 
Then for the graphie1 8 part of the 

ec:ree.n the next instruct1onJ11 should be 
134 Iota or 15, right ? Wrong! A load 
memory Kan instructio n is needed when 
the 1Creen RAM pauee over a 4K 
bounda ry. Therefore , the number of 
bytes uted IO far neecb to be calcu lated . 
Thi1i120 (for Anlic7 ) + 20 (for Antic6 ) 
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+ 2 • 40 (fortwo lines or Antic 2) • 120 
byt.et, Note - no memory i1 WH!d up 
when blank lines are displayed). 

Aa ecreen RAM start.a at 
40 • 256 + 8 • 10248, the first 4K 
boundary will be a t 48 • 56 • 12288 (~ 
on page 48, I K i1 4 pages, the.re.fore, 4K 
boundary at page multipl e or 16). Aa 

Line 20 calcu latet where the display of al l changing the diaplay list . From 
li1t 1t.arui by peek.mg locations 560 and Figure l, each mode line that requires 
561.Lines30a nd40iruiertthedafferent fine vertical eerolling must have 32 
modes . It it important to remember added to it.a display list inatruction . The 
when poking into the display list t hat numbe ror acan linet to be1CtOlled up 11 

the first 6 numben are blank Imes and then poked into location 54277 . This 
load memory 11ean instruct.ion,. Care should be a number between O and 7 for 
mUJt be taken when PRJN'Ting to the Antic modes 2, 4 and 6; a number 

- 0001WIII • 1' 
II--+--+--+-~ 

• 01 00 0 1 tO' • 'PO 11---1--..__...____. 
. ,..o,oc,o, . 14S 

1--'----if----if----1 
-n ,00100 • nl ,__..__._____,.__--1 
- win.o o, . ,., ,__..__._____,.__--1 

,__..__._____,.__--1 • ll.011Wl •O O 

Figure4 

1--'-I--J-'---,J-'---, · 00 01 t0 H • ff 
- 0 1000, 10 . N _,.. . )tJTJ,,u••--•,.11. 

screen RAM starts at 10248 then 
12288 - 10248 • 2040bytesofmemory 
can be used before cn>Baing a 4K 
boundary . Because 120 byte1 have 
alrea dy been used, 2040 - 120 • 1920 
bytes are availab le for graph1ca 8 before 
crouing the 4K boundary , this i1 
1920 140 • 48 lineaofgraphics8 {Antic 
15). 

Therefore, th e next numbers 1n the 
display hat are48 lotaof 15, after which 
follows an Anti c 15 line with a load 
memory acan, ,e 15 + 64 • 79. The next 
two numbers are where the rest of the 
ac:reen RAM ,tart.a from, low then high . 
M t his is page 48 (add ress 12288), the 
next t wo numbers are O and 48. 134 
Ant ic 15 linet are required 10 there 
rollowsl34 - 49 • 851otaort5.Fi nally : 

16 Blank two lines. 
2 Display Antic mode 2 . 

65 Ju mp to 1tartof display list wh ich, 
O Startl at page 6, tt 6 • 256 • 1536 

' The d isplay list is poked mto RAM-
program l , page6is used . The computer 
i1 told where to find the new display list 
by poking the address of the display lilt, 
low then high, into 560 and 561 - line 
110. 

The difficulty arise:1 when rKJNTing or 
PLOTing to a new d11play list. However, 
th is ia overcome by cormde rmg each 
eect ion of different modea as 1eparate 
'grap hicawindowt '. Theto p leftcomerof 

screen because or differe nt byte lengthl 
per line. Experimentatio n is probably 
th e best idea with dusplay hat.a to get the 
display required. 

Characters in Ant ic modes 2, 3, 6, and 
7 aredelined in th e usual way, but Antic 
modes 4 and 5 offer multicoloured 
characters and they are defined differ ­
ently . In these modeteachcharatter 1a in 
fact fou r piul s wide, but each pixel ca n 
be one of four coloun, therefore, unlik e 
Antic modes6and 7, the colour is defined 
by thecharatte r and notbythecharacter 
number . 

The beet way to define the charactet'1 
forAn t icmodet4 and 5 istodrawa4 by8 
grid u sho wn in Figure 2. Then for each 
ofthefourcoloursuaigna nu mbe r0to3, 
an d in each box write the number or the 
colour aa shown in Figure 3. Each or the 
numbers hu a bit pair u1ociated with it 
a.a shown in Figure 5, with the colou r 
register u.sed. 

'11,e characte r can then be work ed out 
in binary and th i1 is then converted u 
shown in Figure 3. 

The use of display hat.a make, Kroll· 
ing easier, u by changing th e values 
an.er the load memory acan the diaplay 
can easi ly be scrolled up or down -
Program 3 illuatratet this, thejoyatick 
being used to acroll th e acreen up or 
down. Thedisplayh st iuet upin linea30 
to 80, and consists of a whole IC?'een of 
Antic mode 6. 

each windowiscoord1nateO ,O. The Buie 

1111111111111 mode number of the wmdow is poked • 
into locat ion 87, and the addreu of the 
startoft heecreenRAMfo r thewi ndow .._ •.- ==-~ !':.,~ I 
poked in to location188 and 89, low then • • • • 
h igh. Thi s i& shown in program I linea 1 •1 • • 
120to 180. : !! ! : 

Cuatomising an Operating System 
diaplay list i1 probably easie r than 
writing one from acratch u it just 
involves calling a graphics mode , find. 
mg the display list start and then a few 
simple pokea. For example , progra m 2 
ahowa a graphica O du1play list cu.sto­
mieed wit.ha line of graphics l (Antic 6) 
and a line of graphics 2 (Antic 7). 
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As can be eeen by running the 
program, the acrolling is very je rky . To 
oven:ome th11 problem there ia a line 
9Cl'Olling capability built into the Atari . 
Thi.a meana that a character can be 
acrolled a acan line a t a ti me in.stead of a 
characte r a t a ti me u before . Fine 
vertical1Crollingi 1 implement.ed byfin t 

betweenOa nd 15for modes5and 7;anda 
num ber betwee n O and 9 for mode 3. 

Fine ecroll ingcan be linked to couree 
acrolling aa shown in J."igure 4, this ia to 
acroll up - the reverse can be applied to 
BC.roll down. By adding the !met in 
Progra m 3a to Program 3, this will show 
the di.splay being fine acrollcd. The 
di1play listiachanged in line40 to accept 
fineacrolling . Note the lut line is not set 
for fine ecrollingaa itact.aaaa 'bu ffer'eo 
itdoee notju mpu pa nd down (see later ). 

The acrolling appears to be a bit 
flickery . Thisisbecausethechanging or 
the acreen parameters occu rs whilst the 
screen is being drawn by the telev ision . 
The way to overeome the problem is to 
change th e parameten between draw­
ing ecreeru . Thi1 can be done by usi ng 
the Vertical Blank Interrupt (VBI) 
which occurs when the televi1 ion's 
elect ron beam 11 leaving the bottom of 
the tcreen to retu rn to th e top. 

The VBI should only be a short 
machine code routin e ended with a JMP 

~instruction . Thevectorapointingto 
the VBI are set up by loading the X 
regi1terofthe6502w1th the high byt.eof 
the VBI address, the Y regi1ter with the 
low byte, the accumulator with a 7 and 
then a JSR MHIO. 

Progra m4 uses a VBJ to smooth Kro ll 
the dis play down. The disp lay list i11et 
up in linet20 to 90. Each mode line being 
Antic mode 2 with a load memory acan 
instruction and smooth vertical acroll­
ing eel, ie &4 + 32 + 2 • 98. The ma· 
chine code ii entered In lin es 110 to 140. 

When the program i1 ru n t he ,c:rolling 
should appear smooth and flicker free . 
Looking at the bottom line 1how1 why 
the buffer wu u&ed before. Changing th e 
lut number 98 in line 40 to Just Antic 
mode2 line with a load memorylC8n will 
in1ert th e buffer, th erefore the 98 ahould 
go to a 66 (64 + 2). The 1Ct011ing now 
should be smooth with no u.naightly 
effect.a. 

The game TirM Trial illustrates how 
display lists can be applied to progTanu . 
Linee 70 to 120 of the program cuat.o- 20 lile .. 



.... mi&e1 a graphit1 18 (16 + 2) di.splay Lo 
have• line or Antic mode 2, thi s screen 
being uted for the title page. Th e di splay 
list u&ed for the game ecreen is set up in 
lines 440 Lo 620, thi s coMista or a line of 
Anti c mode 2 with a load memory ecan 
1et , with the rest of the line.Antic mode 
4 with a load memory ecan and a smooth 
vertical ecrolling instruction 
(4 + 64 + 32 • 100), apa rt.from the last 
line which act.I a.a a buffer eo does not 
have• ICl'Oll instructio n . 

The program alao 1hows that by 
pokingdi8playlist.10Cllti on• into560a.nd 
561 it ia po8Sible to switch from one 
ecree n to anothe r stored in RAM. Th e 

Program hsting 

1• Ill(., ................... uuu, 
HMfl t I 
,. Mn . rt n [ T" I Iii L • 
.. lt'[n t I 

5e 1t£n nn•••n tt•• 11t1 .1u,,u 
00 CUI 
,e~CS!S 
• jlQ,(£ ss,,e 
9e l"OSl UOH 5,1:? • O; ~ l"OSlllO 
M5 1 3•? •0, ~ 
IN l"OSITJ0'-1 1,6,? • O; !tu t ,u•• ~ 
·,ros 1uOH 1,1,1 • e i .• , , u••• e;::m · 
I le Glltl .... f'( Ut (~I) 1~1 .. ..f'C( ICtSOll) 
118 ,o,([ GllfllMl~•Olf!a.•15,2:~lUCJ<I I 
, le•? IOI ~S$ TltIGIClt TO "-."Y 

IJa M:" VII ltQ.lflM( lM STlttlCJ VII • 
141 lt£STQlt£ 1'9:011'1 VIJ 1 (3'1),,-CIR J•I TO 

n1 •l!lf'IIO "'1.e1 1cJ,JJ<H1t 1 c111,,"t(>eT J 
I~ PIIITIII 17:J,IJI0,6,191,5l,2te,13',0,2111, 
4J, IOS,W, 141, 1n,e,2119.~.1.e, 1n,-,;,,9,19 
1.19.~.1::1.1:>e,:N1,1es.r. 
11!18 CMT111 141,,,.e,199,,e,e,~.1::>e, 15, In 
,,0,9,191, 10,2111,1, IISS, I, 141, IJe,9,~, 1' 
9,5,1n.1, 1 .8.2111,,.,e.• 
li'e l:Ml1' 2n,:lel,1,2tl,14,19S,2,29e,133, 
9, 2~.,.1e2.1.142, 11,,9, 2N,2l"'l, 1M, 1Je, 
2M, 1n.e.192,e, r..<1, 111 
IN c,,u" 9,1n.11 e ,9,n1.20.2111,,,1e,,19 
, 157, 111,0 ,292 ,24, 144,2l1, ll9,2",22', 17 
3,1:J2,9,48,l5,141,S,212 
1,ie tlfllllt11 1n.1:>1,9,241,1,1.1es.•,141,1::14 
.e. 24• ,n,24, 1e,,f, 141, ll2,9, 141,5, 212, I 
.,,, 1. 141, 1'4,9, 17:J,'9 •• 
2IN PflllT" 14 1,tl,e,1n,:,,e,9,1 41 ,N,e,1n, 
;,4,,ei,141,,,,9,1;,1,,1,9,141,,..,9,102 , ee,1 
n,5,9,1s,.1.e.11?.1n.s 
211 PflTIII e,15;,,1,9,2e2,21t2,2t11,2l!l,1n.• 
1,e,141,,,8,1n,N,&,141,,,e,:,e,911,22e,1 
,,,:,,e,9, 11::1,a;,, 1;,,,~.e 
228 PflllTIII l:J'l,299, IM,:n, 199,IH, 145,19J, I 
1e, 18,n1 .1n.1»,8,N•,e2, 1t1,:J8, 2919.121 
,e, 1n, 1•,21•, 41 , 12,1n 
231 PflTIII 1n,9,21tl,2,248,5,JU,711,V,IJO 
,te, 18,,e.1 4 1, 1»,e, 1e,, ;,1,5e, 17&,::>e,2:N 
,12,,8,1.11,1•,21•,41,12 
7411 PflllTIII 1n,1n,e,n1.20,241,5,181,91,s 
9, J,e,~, 191,111, 141, 1»,9, le,,ee, w, 1;,,e,• 
0, 11l,ll,218,181,N,1 •4 
2511 P111T1111 5, 1e,,9s.~.17&,>4,1<1, l44,1.1, 1;, 
,.1n.e,ze1,2,24•,241, 10,,n,, 141, 1::.,9, 
1e,,9,,,e, 1,e, 14, 1n.1n 
7M PflTIIII 9,291,19,2411,274,18',l,141,1:Je, 
e. 10,.ee.1n, 1n,e, 145, 187,7<1, lfl,J, 1;,e, 
152,74,lll"i,11,1911,1::.,145 
27' PIIITIII 217, IJe, 192,'!I, 19'!1,., 145,18], tl9 
, 197,2911, Z58, 1Jl, ll,1!1t, 192,l,74, 1,e, 211, 
nl,2'9,2"',41,15,241,1) 
lN Dl'IITIII 2'1,lf,l]e,1,24 1 18',17',B,IM,I 
11'!1, 7' , 145,29], J&,11, 22' 
n1 n:n CUM P'"'1 Mt.Iii 1, l'Ul CHMIIICTC• 
~ ,en SI. I JN 1tM I. IN'illtT 1,,91 
31• Jl:{n COO( lM STltlMI) S(T • 
)18 l'[S TClllt( »e•Oln S(T I ,e1 cfO. JaJ TO 
:,e ,ll:(f'II01'.~T 1(J,Jl°"'i« t lllll,-iE>CT J 
3::,e Dl'IIT" ..... u,,,,,1:n,n1.1n,285,1n.2 
44 1 '2 1 1D,294,1t1S,IM,'!!,6,2:>1,24,13l,IN,1 

:J:J,289, 162,1, ••••• 177,2e3, 1•5 
,.... Dl'IITIII :te5,ZM,2N,24'!1,23',294 1 139,1N 
,"7,2N, N2,2:Je,216,231,2'19,2W,2N, 192 
,5, 18'!1,e, 1ee,1.14,,~.?N 
158 [lflllllil 291,2'1,139,2N,291,2N,2offl, IN 
,,,,e2,1,1u,,,;,e,n,22t1 
:Nie ... lo.f!Dl(Ulf l ):-..... tHf( ... l,?$6),\&'"V 

t1erolling or th e road i1 handled by the 
VBl ,1e t upin lines 140to 280, which isa 
longer version or th e VBJ uted 1n 
Program 4 . Thi s one a l&O produces a 
random road . 

All und erlined characters should be 
typed in 1nvene . After typing in the 
program it should be saved without 
running a.a a mistake could cause it to 
crash. If the data check routi ne i1 then 
typed at th e end of the program a.nd run 
by typing in ooro uooo, any data errors 
should then be di splayed . When the y 
have been corrected the data check 
rou t.me should be deleted (imponanton 
16K model s) and th e new ve rsio n saved. 

11-~ , ne UT u el,831-C:oi'!l!VkJ•KT • 9S 
,9s~ · t~1 
l,.f"O<[ 1•n,1,,....,,l(oflrOl(U:T • J 

* C,oflfl"11.e1 """"'' r...&,r PC·r · ~ · si2i 
ltUTCIRC n9.Jl)II' J-OC TO Ol.•111 ST[II" ],~ 
IIIC)tll.,Cl((,1,lilel"C)([J•l,lil"li>eT,1 
3'!19 D"'Tlil '5,15,~,ri,~,,e,,e,,e,ll!l, .. ,1 
&,'9,N,N,'6,12'1,'9,'9,N,l:19, 2'1,'6,'6 
,,i&,12'1,'8,N,N 
""' D"'fll~ ,e,111,N,ee,v.1,,3,,,,,1.,.1,. 
3.1,2,,.1,.1 .. ,,J,,3',l7,14',l49,J1,)1.JJ, 
141,3.1,,,2,Jl,U,9,2 
4111tt:,1ott 429 f'Olt J•OC•l2'1 TO oc,121,• 
[f'IIOlll.ll"Q([J,4'11:Hf"'TJ 
429 D"'•.., 12.e,.~2.i,2,ns,n,,ce,e 
Of ltf" SET.., DJV'\.111"1' UST 
441 lt(Slc«f 4~;f'CJII J• 5:Je fO 1541:l((f'IIO 
Jll.,O,Cf: J,JII.H(llf ,I 

45e [lflllTIII l1l, l)l,ll2,16,"4,9 
4158 ~~ " ' IN)•JIS•OL•I 
4,e f'Olt J•\~2 TO J~ 51[11" J:f"Cll(t l,IN 
•f"("l<f .J • l,CI. ll"()Kf J•2,0M;GDSi,.8 4N-"lf:lCT 
,i.o,o 5N 

4N Ol.·C..•411•1f Cl.>~ 1141."' Ol.·tl. r,e,ow ..... , 
4" lt£TUltM 
,.. P'l'll<( ieN,fll:GOSl,.9 4N.l'Q([ • .,.,,Ol. 
fOQ(( !l!UI,~ 
s1• roKt. 1e11.es,P'Ol<r 1812.,,l"Ol(t 1e13,9 
~NI QOSIA 4N-ll"OC£ 1814,P,. .~[ 191~,CIM 
~Jll l'O([ )12,91,,....( .,..,22•l"OI([ ,.,,12,,. 
r-<E1J1t,I 
)4.t litt.Sf()I([_ 5~.o:., ltOIC,.t (NJ.r(lt J•I TO 

N~flll0t11.~ 1(J,Jl•C.._,,111),-i£J1TJ 
~ OIIITlll l ... ,19',IN,2 ... lri,;9,l'n,lll,I 
e,,,, 1::11.112. 1e2.~.1e.1,,,, t9'!1,&4, 141,21 
l,1'9,19,nl,181,14,Ul1 
~ CMTIII 65, 145,212,.llN, 199,e, 145,212,29 
•• 1,2,l4,144,l41,181,J2,l4"1,212,]12,24•, 
1l 199,48,24,1•1.212,1n 
,,. ()lllf4'11 212,1••.215,2:Jl,21l,:l'",lll,'6 
~ll'[STOII( ")9II.Olno,.,,r 1 1"4J.rOII' J• T 
0174-!l!(IIIOIII:~ , "Mlt•[lll)"l[IITJ 
,,_ OIIITIII 1 ... , 19~, IN, 14 ~. 2, 199,1, 141 

Je,&,P3,lle,6,24e,t,'9, )l,12'1,2,11•, 
1:Jl,9,Z41,1,2'1e,1ll,8,J4 
eel CMTIII "4, 24, 144, le, 74, 1?8, !9, 174, !ll, 
9.n•.~.z•a,,,2lll.1J1,e,1,•,14),9,142,n 
1.e,,4,1:,e, 14,1,-.,\l1.e 
618 OfllTIII l411,9,2118,\)l,8,1)4, 141,9,142,1 
•,9, 1, ... 1::11.e,141,n,,4,l:,e, 1,, 1ez.~!>. 
J42,14.t,B,t74,ll},8,224 
928 CMTJII 4J, 1••,J,2N, ll.1,6,74,IJ8, 1!>, 19 
2,l,14Z 1 14.,0,!?4,ll],l,l24, l,e,1.:>e,1,23 
•,1:J.;,,e,109.~.1,.1,1 .. ,,e 
oJII 01111111 1,,.1n,e.241t,,,,211&,1l'!l,e,1es. 
•1t,14t,t"'·9,24,l44,Z,1• ... l4,1n.11.1.e, 
lft,1411,9,141,IJ}.9, 199 
649 Olilllll 9,24,1•4,2, 18',l,141.l,lll,1}4, 
111,e,1n,141,o,L41,•,2ie.1,4,1J1,9,142, 
•,2N. t4"l!,2,281,232, 142 
9,e °"''.,. 1.2 ... 1n.~;,,9,n1,21,l'N,5,11S1 
a, i .. 2,1,2N.1n.131,8,1'!111. 1<11,9, 1,eie,4e, 

l34,ll9,2tll,;l5;2,292,21111 
Mi8 PIIITIII Z4.1, 1'3,4,2811, 1],9,lN,?4, 17'11,2 
4 ,7-4, 1}'9,21, 192, 1, 142, L5",9, ?4, 144, l&e, I 
9,, 111.141, I 1',9, 169,., 141 
97'11 PIIITIII ll,29f,24, 1•4,1Sl, IJ•, l!i4,e,2 ... 
,l,,19"l!,1,142,IJl.9,lfl8,2911,~,1Jcll,2N, 
n2,NZ.lN,247,142,IS4 
IIN PIIITIII 9,14Z,IJ'!l,0,142,Jclt,2111,Zl2,l•l, 
n1,9,192,.n,1•1, 1ll,O,l4, 144,191 
9'!19 "'9f"[[IC(IMl • l=P'OI([ so;:,,,,,..,,~2 

Th e object of the game is Lo driv e the 
buggy as far as possible in 60 seconds 
usingthejo ystic k in port 1. Driving over 
an oil • lick will cau.ae th e buggy to 1kid . 
Moving the joy1tic k forward increuet 
the Bpeed and movmg 1t back decreues 
the speed. 

When the game &ereen first appears 
there ia a red light at the top of the 
acreen, thi s wtll change to green aft.er a 
rando m amount of time a.nd only when 
the joy1tick ia in a central poeit1on. 
When thi s cha.ng e1 to green, the time 
immediately 1lart1 tJcking down and 
lo and be.hold', !your Tim e Trial has 
begun . r 

'511•PII <f ~12'1,3 
:1'11111 l"Q(f 9ZJ, 
'lit ll'UTD'([ ;,nrO!t •I TO 14 lftf'IIO 1':ll"OI( 
(l'T'•IIJ:i•i,111."llCIJ 
7i8 0,,,1111 211,ll},J4.1,Zl),11S,",'1,n,21;, 
.~.~.247,)2},92 
1101tlSTOlt£/41trOI' •IT01<1,lt(IIIC)1',~ 
ll'l'"ll'!ll•J,4'11:"1.)CJJ 
.,.. 0,,,11111,e.:.1.1.,.,.1.1.1,:.1,e,• 
r:A "1:1,T(<t:t ,.._,.Ck ,1•1 TO 14 l!{l'CI 111.ll"OI( 
( "1•L&O•i,111 °'..,T' 
.1e4 Dl'IITIII a,,,1.,.e,11,n.n,n.•,•·•·•·• 
1 I !l!(ST!"'l 1N iro,: J•I TO 0-lltllO lillf'C" L 

•_,.,•,1)5,111:l\l(llfJ 
.... Plilllll,7.,,,,7,2 
7"' ,cv l'~.14 ll"(ll,'( ""1,14-~f '915.~ 

.... DI" L"1i.U s, .• su 5) :9(S1 • -
119 N• 559,02 GOTO 9611 
1211 fl"t"II ,..,,,. 
tlll ~S.TCRE ... fClf J~ll!IZII TO Jr.M,lll'fllO 
A:f"f.1'{( J,111: .. ,U ' 
.... .,., ................. ~2,41,4'!.,)7 •• ,2,. 
10,e,e,.,e,e, J&,41,51,!>2, JJ,46, :J!l,V,a, I 
O, lO, If>, 10, 19,.,1,e,l,.,II 
SV Plil'III 8,e 
N8 lt(.$1CIR( ,711,FCIR J•l&eS TO IM'l:llf"O 

lill"UofKI,-'·""-"' I 
171 PIIITIII 14,e,l,e,l,e,l,1,ll.,\,l,e,;,., 

2'1,IN,!ll,el,7',e,2,LM,1-48,Ll9,1811, .. 
.... ·~lol(llll(IIQAl: • )l SIJUo<O ········~l 

~.1&1,lN'~( ':.Jl'Nt,I~ fl"A'.t 'll 62,e 
l!Nf""t ~.•l"C«l"°l,1.,.._t 5l2 I.I .. 

PI t(l 53241,lll "C...,,( 'l'.1249, 21,,,,...1 Wi12 

1,121 
Wi foP J•I to l1NJ.li(,q J 
,11 ,r.l .. ~t'""° ll • 2H•1NJ•r01t J• ro .,.."' 
ft(J J·!f S,tf(t<lllOl'I h<(H 911 
'!lli,r.l,.ll~(l • .,...•!NJlfOlt,1• 
ft(fJ 
918~(~~ · 1) 
~af.O(J•l 1051&.lil'\t • J,Jl-<•• o 181•1'££ 
lf(J•JM}JJ.'4.~T J.Jf llilST0.'1 • Tl4M N; 
u 1 ,1111Su ,:i• l"OSITI~ 1),11? 11 LMUJf'OSITIOM ll 
9,? • fl;.St • 

,.,,_ f"Clo'l '!t3'8!.l,,C...-o Sl)OJ,e,101t J•I TO 
•iiM,Ol(t(T JIIOlt Jae TO J111"('11(( ,•~l24,,. .... , 

.,711,,.....l'IJl,e,e 

.. "1><l :.&1.W1"1-.,ll"()l(r~.wua. 
'l'!lle Ir SlltIGCIIJ•I ftt(H 9911 
'""' f'OCl ,., •• 
1818 GlllO •21 
J:2NI lt(n PflTIII CMIE!"K ltO.JT JtC. f'Ollt 
3'1tel lt(n fir€ Tltl.._ 
32N2 lt(STOlt( 1,e,r .. ,rOllt J•l TO '91,lt[#II 
0 111:l•T•lil:14(;,ct J •JJ 1042354 T'4:M OIIIT 
1111 [~-Lltt( I '!.I TO nil 
.J211l lt(STOlt( 3:Je:f ... f'Ollt J•I TO 'l.lt(JlilO 
4'11:t•T•1'c"l[)CJ J•If' 101""3 TH(M 1 04'1114'11 
[ltltOtlt>t.ltC. J:Je TO :r.:.11 

J2111-4 R(SIOltt ttt,T .. rQR J•I TO,,_. lt[#IIO 
111:1•1• 4'11:tC.>eT J llf TO'I,,.] 114:M? PIIITIII 

[ltflOl!t·-t..Ii« 3'!111 TO 4,e 
.f2N5 lt(ST(lllt[ sse,T•l;f'Oft J•I lO (1,,1. 11[#1() 

4'11:f•T• lil:M()CJ J'IJ roelN 114:lol? PIIITIII 
lltlltOlt i.. IN£ '!tst TO 57e 
3ZIN lt(SIQltt 5,e.r .. fOft J•I TO 21<1 llt[lil 
0 111:T•T•lil.M()CJ J If T03e,;,t IH[ ... ? Dll'T 
Ill [~Olt-LlM( 5'!11 TO !IN 
ntl] lt(SfOlt( 718:f .. •fOft J•I TO 114:lt(III 
0 111:T•T•lll.lol(>CT J,Jf' T045ll TMIE"'? 

UftCJlll·Lltt( 5,e tO ... 
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EXPANDING 
I •• part two of his article , Keltlo Hook ,.,...., , how rou c.. odd - new COIIIRUN!ds to your Amstnd sawn . I 

E
xpanding on the 1prite controller, 
and adding two more comman&, 
will allow uato PEt:K at the Am.slra d 

screen, create up to eight peeudo -
apritea, and move them about the 11ereen. 

at 11 nOl meant to be an elite piece of 
programming. 

Marker ) & oo (F1rat time rout ine 
entered 1'1ag), in the 1pnle table. 

You must the n re-create the 1prit.e 
before you can display it on the IICf'ttn. 
That is helpful when a collision with 
another object i1 detected and you wiah 
to blank the sprite and leave the screen 
ubefore. 

Driver program notes 

For those people who like to get their 
hands dirt y, Listing One 1a the &0urce 
proble m for the Basic driv er . 

Th e method of using th e program i1 u 
before. The Bas ic loader program and a 
demonstra t ion program will be pub­
hahed 1n nut weelr.'1 iuue . Type it in , 

uve it and run the program The 
demonstrati on module will show you 
what 11pouible with these routin es. But 

The Pln' routine has now been extended 
to includ e one more paramete r. The 
correct syntax for this command is: 
:PUT, <Sprite Number>,<Direct1on> 
The sprite number can be l to 8, and the 
direction can be l to 8 with the 1prite 
moving in exactly the tame d1re(:llon as 
ahownin part one. Butifazeroi s placed 
in the <Direct ion> it will cause the 
aprite to be cleared from the Kreen and 
then place £Fr (Spnte Not Created 

To create a sprite you must use the 
command, :CRSP1t. The routine then 
stores the mformatio n into the correct 
entry point of the sprite table. The 
ayntax for thus command is: 
:Clt8PR,<8 PRJTE so>,< PATT so>,<x 
P080N SCREEN>,<Y POS>,<COLOUll> 

Program listing 

;mr•• .. • . ... 
I -..11.-,,. . ..... 1 ... ,..- '"' .... ;_.. c•W•c•r •.-i t1& 

I .. ... 11.- ot .W. u A,llh tO IQfd 11'1 ~I II • ltt t.t t • 

,«> 1.w 1,a 1114. " .. • 11,t lP 1111111•• •i tt NI N,...., Nfl ...... . 
u ,ft I f( II 11'1 it W, fllll W Ml 

• - u m• >,• , . .,..., ........... 
m I '"' - 1i1al•11 ,wl t1 w1h1 1 1,..,.. ..... . 

u ...... au ..., ;f 1N nrr 11t1• 

u ... u CDl.11+• JMtt ll, 

w .... llt'l• IM 1.-..lltl lt . u "°'""' 1"'• •• w .... 1C... tt11 • 

..... .,. .... 
• .. "' • ;ltt c• ,-ill •"" · • .... 1-., ....... , .... • •11n 
• .. ,.,.,,.., ... <..., . .,, u A,1114 1 !C.. ll ht INI 1111 11 .I ll ... 

w - 1M 1lkd• tu..._ 
u ... :lf .... Mt .... 11 ... ..... ... .,.. w - ;S..1 1. ... ·r·• I. l t lll .-t rN .. IH llll OU - 1C.rllt 1III ... -- 11.ittt 1, , .... _ u c• u,, ,.....,,, ... .... 1ltwh llllll & u 1.,UlotlJ Jllr ... ,, • • 1h1••·· .. ..,. OU .... 1W1w1 ww 1tt11 1t • ... T ... "' • lhrflllll l •r•h tt , 

1111 • 1W tft _,, .. ._ . u A,lntf2 ) ;lmcll•a,t t ... "' ~-· " "' UUUutmtutUUIJI.Umuut 
r,. ..... -. , .... ,~ 

"'' u A,Uloffl 1t,11h ... I mwuunuunuuu11ueicu 
u 

, __ 
I 

au ,,.., JftN *tf l« .... t"'• ••tt t• lt , ..... u •• 11tt1,. 
;t.1• .. •UilT,ul 111tth u t ..., . " • 1111, ,.. 

u " m •tu 11.,- ,u .. • t,lll t t2 ;•1 f ltff ta. 

" .. lff\lflll htllll ,.t u Hhf, " " rlnl lttttl 

•• I 1kllt11M cll l9l t1Ht.._ • c.•t•U ;, , , , .. ,. tMI 

u A,111 ... 1 1l'll t11tcl1-. u "' l ..... ._,_,ft'S. 
" .. , .......... 11, -...11 • " .. • , ... • ~•m 1 

" ... 1TNl 1f )I " • 
1(1 c ,,.., wwc11,.... • 11.•1• 1 
u m..n,• 1UwWJt11 ... 11tt• h, u m ... u 1SM ... 1,.. 
au - 1Wnm1 l ltuf c•,... u Ulttll,1 ;s... ... ,,. 
u 
,_ ... 

,s...u. •11111 u 1.,m ... , ;w . ... ,...,11• 
u l.m• 1 .... OU - 1"" cwl11t 
u li,U!ttU .... w ... ;• .. ,. ,.-cw •• , ... 
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SPRITES 
This command must. be u&ed to create 
your spnte before invoking the :PUT 
command. The 1pnte can now be dis­
played on the tcreen at the location 
apecified m :CRSPR by issuing a 
:PUT,<S PRJTE so>,1 command 

The :8CIL~ command peek s the a,creen 
and places the rewult in location .£ton. 
Amstrad Basic i• suppose to allow Lhe 
pua1ngofparamete nbac ktoBa.aicfrom 
en external command. However, aft.er 
checking with Amsoft , I am st ill no 
wiser, and therefore, I have used th11aa • 
temporary way around Lhe problem . Ute 
the (olloWlngsyntax when invoking th11 
comm•nd: 
:.8CRN,< X P081TION>,<Y P08fflON> 

A typical Buie line may look like thi •: 
10 :8CRN, J,&: LET PK • P E.EK (6.9 0'3 ) 
Vui•blee can be used with •II com· 
mands, auch at: 
:SCRH,X,Y or :CRSPR, ,,:ut,X, v,, 

Thia section of code can be detached , 
and wed H a acreen peek utility with 
any other Basic prognm. 

The aprite table atarta at location 
0083. The methodoffindingthecorrect 
displacement into the table is u follows: 
8PKff'E TABL.E+(SPRITE NUMBER -1•9); 

If you wished to check which direction 
apri te 3 is moving you would use 
£8eo:1 + b- 1 • 1 + 2) to find the correct entry 
point . 

The 1prite table entries are u 

u illot11,1 i-, t.fff II 1, lft' lh h.h • ..,,, u LUI .. ) I 
tl1 ... DI, u 
u ,-m•1 ;5tl ... ,.CU"., ... u 
tl1 ... 1•1lt1l lttc1 .. u 
u .. , .. , ;5tlt.Mt'Ji,tWh• LI 
tl1 ..,, ; ... n, lt1l u 
u •• Jf'I .. Mt-..., ..... a 
tl1 ... :lttlft1<'- 11t•1-•1II ...... . •• u .t.11•11 ;IKac'Jut. • w .... ;S..11. • • •• II Md lf Nllfl'• • u 

a 
I II 

r1•1~ u "- ;&tt .. lt t a 

"' . ,.,.. no:• rc1 •• 
Ra '" OU 
IW ;H tl1 

•• ,. u 
LI c, •• 
ll .... 
LI U,l'tTI. ' .. It.It ;11 ...... .. , .... ,tl'ttti,, . - m .. Ill.I; m 
I .. "" ' - ... ..... J ..,u ... llfl'lhN lftrll : ... 
a .. :k l ill .... ""' 1111 .. • :lk ..... 1,1,11 ... ' u (1'1911,1 ;ww 11 Mtl llll• ... "" OU ne1• ;11•11 .1 .. 1 .. ,1 Jw lilllffllt ..... . u 
ll 1,llllft l ;I,- u 
u u, .. ,., , .... 1,.1.1,. tl1 
u A,Ultfill ;,,. ll 
u u, .. i,,, 
u .. 11141 ;(tfw 
u 11!-GM "' u ,.,,u,.1 ;,,u.,, u 
u 111 .. J,1 u 
u .. ( ... , • u m .. 11., u 
u ... '""" ll 
u mtt11,, 

"" ., :•141• 14 .. 1, ..... ., .. 
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follows; Byte l Y Pc>11tion, Byte 2 X 
Poeition, Byte 3 Direction, Byte 4 lnk , 
Byte S Flag, Byte 6 Basic Character, 
Byte 7 Sprite Pattern, Byte 8 Sprite 
Number . 

One point to note ia that when two 
sprites coll ide, you 1hould erue the lut 
1prite first by using the :Pllr command 
followed by the sprite with which the 
colli1ion occurred . 

The DEMO-PROO. BAS eaten for most 
sit uation, that could arite in your 
programming . Type it in, and th en study 
how it works , if you want a workmg 
in,.ight on how to use these commands. 
The aource listing can be uaed u a 
matnx to create your own routine.. ~ 

t.,ill ... 1 ..... ,., I 
&.111-CI ,, ... ... .. :..-, ... 
II 

' . , ;•· .. ~, ..... thJhl•t . 

• 
" " ' • • 
""' :ftN1t:w ... ;tl'M kOtt c,m.,,, j M¥tlllll1t C•ff'" II. 

:TMit'11•lt.1l1. 

-• .. 
• 
~ 

• ... ;c .. ,. 
tl&N,J,11,. :1-11 
a,111 ... 1 ;111r,.1t1• ..,, 1S...11 
A,,1Jof$1 ;IKJ<'ltu'MIH 

- ;5-illtklttl 

""' ;1,l'lltMI ,to l~ II .. 
m .. ,., !hi tl II ••h I••• . ;if"t il .. 
1i. ... , •• ,,1,. ... , ..... 
'"" ;Mt "'''" hrl It UI: ·, 

.. 



Before you compare 
ournewcoml)Uter 
systemwitli any other, 
double the price. 

--
£249 
Computer cornpl'-'IC" ith 
~rct!ONCrct."O \'Dl ' (GT6 t) 

£359 
Computer complC'k "ith 
colour monitor (CT)16101 



Other computer systems that get 
anywhere near the newCPC464 on spe­
cification cost around twice as much. 

\\'hichotherhomecomputer. forin· 
stance, gives you64 K of RAM (42K 
availab le). 32 K of RO~ ! and a colour 
monitor or VDL'? 

Which other home compute r , gives 
you a built- in cassette data recorder, 
typewriter style keyboard. numeric 
keypad and a very fas t extended 
BASIC' 

And which other home computer 
offers it all for £359 with colour monitor 
or £249 "ith green screen VDU? 

What's more. the CPC464 comes 
completeandready·to-go.Justplugit in. cPt.:tfi.' ~Kl'f'ffl vm '1<;TM1 

64 K RAM . 

Pound for!l()und, othermic roscan 't 
match theC P C464 ·s memo r y. Over 
42K isavailabletouscrs, thankstothe 
implementation of ROM overlay tech­
niques. 

So the re's plenty of room forsoph· 
isticated and complex programs. 

High resolution graphi cs . 
Stereo sound. 

Themonitordrivcseachcolouronthe 
~creen di rectly from the computer. 
There's no unnecessary circuitry to 
distort your view. i\o tuning p roblems. 
And noargumen tsabou t who's using 
the computer and who's watching TV. 

Sounds good. doesn't it' 
Sodoes thcC PC464 with its3-voicc, 

7-octavc stcrro output fed through 
a hi·fi amplifier and speak<.•rs. 

Amsoft. High qualit y softwar e. 

A rapidly expanding range of pro· 
gramsisalreadyavailablc. l l ighquality 
software that takes full advantage of the 
CPC464'shighspecificationands~: 
l<>ading capability. 

Which means even complex pro­
grams can be loaded quickly. 

Arcade games. educational pro· 
grams and business applications arc 
all designed to utilise the C PC464 's 
impressive graphics. sound and pr<r 
cessiOK abilit ies. 

Gree n sc reen VDU. 

Text and numerica l data are bright. 
sharpandeasilyreadataglance. \\'hich 
is invaluable for wo rd processing. 
accounting, budgeting and developing 
prog rams. And thi s pu rpose desis-ned 
\'isualdi spla ysys temha san80column 
text display 

Green screen versions of theCPC464 
canbeused,,ithacolourT\'byconnect· 
rng the optional power supp ly and 
moduk1tor ~IP-I. 

t\ m~trad . l ' sc r Club . 

The CPC464 l 'se r Club is run by 
Amsoft,oursoftwarediv ision, which 
provides software. peripherals and 
publications for membe rs. 

Asamember,you'llenjo yimmediat l' 
benefits liket he privilege card. Club 
binder. regular magazine. competition8 
forvaluablcpr izcsa nd contact with 

other Amstrad users. 
Whether you're interested in corn· 

mercial applications or you· re a games 
fanatic, you' ll want to join the Club. 

CPCl &I. 
Unlimited scope for ex pan sion . 

AtAm strad. wetrytoanticipateyour 
future r equirements. That's why 
there's a built-in parall el prinwr inter ­
face~ A low cost optional disk drive 
system includingCP/M • and LOGO. 
A joystick Jl()rt. And th~ vir tu a lly 
unlimited Jl()tential of the 280\!ata bus 
with sideways ROM support. 

---. -
Opf1on,1J 1,.tl ,olumn iot ma1r1, pnnlN 1)\ 11' I 
(>tlt,....~pt"rf<,nnan.'t""tYfflJlUft"n.~lt:'l((Pf< .. ~ 
f.,rinJ\:U~4.·, 

~~~:: ~:.~~-~·~r:~: AISTRAD 
r:- · · ' ONE GREAT IDEA AFTER ANOTHER l I rdlik•·tukoo\11 mort;1bou11h1·Qll 1!1;""t"lld:1111un, lll't 11>-llomp ,·u·romputn I 
I "ntt"m l'lt'il'<('""·OOhtt-r;1turenJ,1:hl;1lfli1\ - ,. _ • I 

I I 
I \1• ,1n,~ I 
I I 
I I 
) T, \m,tr..idCun unwrEW trnn ~pl, Hrc-r11v.,w,c'lllou-.t". \ri<tl\1 'l.i,: Ro• I 

- ------------- L l~nlW•11•! F'-<.t"'I(.. \fl i IEF Ti· Un·ritw<111d!0?7"il2:.'.-(.I(~ __ PCM) _______ _ _J 



EGIBLE LISTINGS 
1-Coollouolocbt11oMCfflofhowto1a:=!:i:.':.==: wtt11111o11o1po1 .. 1- aco 1. • 1 

Getting a Haling from a Spectrum 
Ba.aic program is not the easieat 
thi ng to do. OK, ao you can buy 

your1elf a Centronict interface whi ch 
waU allow you to use a high quality 
printer with your Spectrum - 10me of 
them even print out itahc characten to 
represent the Spectrum u&er defined 
graphict . 

Of coune. 1f you have a Sinclair ZX 
pnnteryoucanactua1lygetthegraphiCI 
themaelv es but the listing is not u good. 

Even though you can print out 
graphics to some prmten , there are st ill 
a number of problems. With the Spec­
trum it is pouible to put embedded 
control codes within a hating. These 
codes could be used to change the colour 
of the ink or paper, flashing characten 
on and ofl',and even alt.e.rthe brightneu . 
Of coune, noneoftheeeco nt rol codeacan 
be sent.out to your printer, which mean, 
that when you ne.xt type th e program in, 
it won' t look the same. 

Thi s i1 where th e Sinclair Interfa ce I 
and Microdrive can help out. It ia now 
poeeib1e for a program to interrogate 
another file that ia held on a Microdrive 
cartridge and tend modified data out to 
the specified printer . It makes sense to 
Ute the RS232 port for t he printer if you 
have an Interface I. 

Jt 11 quite a simple matter to develop a 
program todothisbutfintyou will need .. 

to know what all of the character codes 
are that you will be looking at. 

Normally if you wish to use graphics 
within a Spectrum listing you will use 
graphics characlen. Most printer inte r· 
facee, includingth e Interfa ce 1 if you are 
using the text channel , will ignore any 
graphia characten. Therefore you need 
aome way of being able to figure out at a 
glance what graphie1 characten are 
uAed. A very aimpleaoluuon would be to 
aubetitute the graphi ct character with 
aomething like {gA} for graphict char ­
.cte.r a or {gB} for graph1ctcharacter b. 

All you have todo iaget the code of the 
graphict character to be pnnted , send 
the characters (g to the pnnter , th en 
1ubtract 4 7 from the code ofthe graph1c:s 
character changing it to th e relevant 
aJphabetic character , then send thi s 
characte r to the printerfol lowed by the } 
symbol and your new easily readable 
graphic is complete . 

Of coune, user definable graphic 
characte.n are not theonlyon es used on 
the Spectrum . There are a number of 
block graphic charactenon the keys 1 to 
8 which can be uJed, and again the 
printer will ignore theee symbol.a. fol ­
lowing the same procedure you 11mply 
examine the character code and if the 
code it between 129 and 143 you know 
il'aone ofth ese c.haracten. 

Probably t he ea11est way to make 

these characten readable is to insert 
codet similar to the ones explained 
before. For example , {gl } would mean 
use the graphic:s character on key I and 
{gsl } would mean use the sh ifted 
graph1e1 character on key 1. 

Now for the control codes. As men· 
tioned , it ia possible to put embedded 
control codes withi n a program, tg going 
into extended mode by pressing the two 
ahift key, and then preuing the 2 key 
which will cause all futu re text to be 
pnnted with red ink . Altemat1v ely, 
preai ngextended mode and shift 3 will 
cause the rest of the listmg to have 
magenta paper . 

All that has to be done is to inte rrogate 
the Ii.sting and change any occurrences of 
thecodet to the new format ; {et} would 
mean extended mode and 1 while (et l } 
would mean extended mode and shift 1. 

Program interrogation 
Jt i1 not easy to examine all of the 
characten of a progam and the n send at 
out to a printe r on a normal Spectrum. 
However, once an Interface 1 and 
Microdriv e have been added, it is poe&ible 
to list your program to a file. Every 
characte r will then be stored in sequen­
tial format using ill ASCU repreeent.a· 
tion . 

Now you can use anothe r program to 
open thit sequential file , read it into 
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memory u requ ired, change t he charac­
ter u neceNAry and then aend it to the 
prin te r. 

Saving a progam in aequential format 
i1 ext remely euy. Have t he program in 
memory and th en type in the following: 
OPEN#&; .. m";l;'"filename" 

then cloee the file : 
CL08E@I 

Now t he program is stored on the 
Microdrive in 1eque nt 1al form at an dean 
be read back in by ,imply opening the 
file: 
OP&.'l#&;"m'";l ;'"filent1me" 

above procedures to print out a readt1ble 
listi ng on the IC!"efn, a ZX pri nter, or an 
RS232 pri nter . If you have a Cen t ronict 
printer tha t will work on the Spectrum 
lll1d it C&I.Ulel any u>Rll'ff to be aent, you 
could a lto UM th11 by 1pec::irying ZX 
printe r . 

then LIST the program out to the 
Miaodri ve by typing: 
U8T# 6 

and each character can now be read back 
into memory u1ing the oET# comman d . 

The following program use, all of th e 

The program below is fully 
documented and 1t shou ld be easy to 
undentand how 1t works. ,,. 

1• 11'£"' •peClU'II 1 l•te,.. •78 ~"INT ••111•1 
2• 11'1!'." ,..CN l "84 489: 
:n, •o•ou, l! ,.. .. ,..£" 1: INK "7: CL S 4 •• 00 TO ~7· 

48 "EIWI 111•11• • • , ,.. •1 l ft I•• '58e "£"',-•place'-'••,. 1efln•d 
~• "E"' •r-• cloeed. ~llfl' ll'EM 9r-•p,..lc cha..-•cte r-• 
de' CL£Allt • i,2e: 
., ... 111'0 ... il'T • t '" I 1299: "Ef'I b•u.d r at• .,~,, L•T 11•·· ' o•+ Cf-lR• C ••c t1 -4?> + • > • 
"• "E"" 9•t f I I• na1•• and 548: 
,,. Re,. •t c,.od,. t v• r , .. b •r ~~• "1!'.T U"M 

1•• ,..,UNT .T " · ~I ·•l.£• sc T Y ,.E IN THE FILE 54•: 
'57e •£fll r•plar-• •P•Ct" Ull!I 

119 ,.,uNT AT • , 'll "'T'"IAT YOU WISH TO USE."' see "FM ., .... phlc -:h•"'•cl• r-•. 
12• •PtNT .T 4 .• , .. ,.,... dont fOl"'IJ•t that 5••= 

the ftl•" 119e I ... ••ct t •t :?• TH£N •FT 1• .. '"! 0 9 )" 
1,1111 ""INT AT .,,e:" 

v•d"' 
..,,.19t h.:tve been•• 4111" I,.. •• r ll•t•, T'"l!;M Lt:• l-9 • " ( 011 ! " 

149 ••r"'IT AT e •• ,. ... 
l~fl ,...IHT 4T •.e r " 
l6fJ IN,..UT •MA,,.E!• J .. • 

Ol"lta • tc r ad. • l 1,,·e • 

S£ O•J[. •IT!A~ .f i le" 

••• IN•UT •NtJ .. 81!": " ln u JPt:»Or 
zee "E,. ~·t 0 •1tp •. • de v l c • 
2te CL• 
2 2 e •PINT A T • , e1 " •RF £5 LE '!' - i. F F OR 0 U ""'L9UT 
DEVJC'F" 

?38 "I!" , I e•h co"• • <'"' ~ot • c• 
7•e 11111;"' 11.,• f'!' the r.c-r••., 
7!'11 PttTP''T IJ,T 6 ,81 " '."''( Pll':N- '!!:" ,R S :::?J 2, ,. ,u .... •c 

",~r'lt£f:"'1" 
='"'• ••t,..T .,., r" LA .;1,,1 11 •: •1 ""L A SH e , ·x p .~1 

nt•"'" I Fl.~ ~'-1 ll 4T 1. 111 ••• J F L A ~ H e1 "S 232 
Dl"t "' t•,..• : F L A<=:'"I JIAT 1 1:'!"1'" ~ "1 FLA S "f •1·C ~ 
l:E°"" 

T 
6 ? 9 u• • • t' t 1 -.-11• .. ..,, ••c l J ' •l:J~ THEN LE 

l,,• •'" (0"• ('.'MP. l 1t•r-:\ 1- S C"I •" )" ,:,. t• ,~r-t 1•14 :.? 

••• " ••et 1•141 -~· t• •• e t 1•14• 

••• .. ••ct t •l~• .,. tF ••e t l•J:" P ... ,. ••c:11•1:;!7 

••• .. ••et f• li6 
"'99: 
719 .-:FTLl,.. N 
"'28" 

THEN L ET 1c:••" ( GS 1 :" 
TMEN LET "-•• "'<G!:2>" 
THU., '-E T "-••" (0 3 3 )" 
T ... rN LET 1c:••·< o • .:w>· 
Tt-4£N LET L:e• • ( G!i :; : • 
TI-IE.., LET lo'.•·· ,o s•> " 
Tl-4~ ... l. f!T J,•• "{ 0£-.>" 

.,3fl' ~Ff'! pJt•r if'k ch• "' •ct •f' 

...,4'! •!!:M re 1t ch•r- • cte .- It l ~• 

.,~'!!! •ir"" coln 1.,,. co1e ' "' ' "''• 
"'6• REl't • '-'•• ""• 1 "r'I ' • 
?7e: 
79fl' LET 1 •·T~Y jl'V ··~ 
'"l' I f' T r-t,• - ~C,">"' •• 

"171' t.P'T , . ... p,ol'E Ye ~,.,. 
21.1te t~ "••"It" 0- ..... ,.. Tl-tEN 0 ,..EN •41 •• • .. .,. •f'TU•M 
2"8 Ill' 1te•• &• OP ...... .. .. THEN OPEN •4, •1 · 
3N 111' k•·· z · ('P ........ '%. THE N O,..E "il t141 ·r · 
3JIJ 111' k•• • • THE.., 3 1) TO 2"'3 
379 "I:"" noh .... • ,.. ...,,~ y t n r-e •d 
338 •EM •t-• ' 11'"' aotd P "'ln t . t 
'.'•CJ 0-""f,J 111•1 •111•1"\U"ll t: .,.. l "I. 
3'!Jl9 11'1:""' 9 •' or,• c-f'.a,-a c .,e "' •t 
"611 lt[III ai • ! r;,• f r n.., .fi le 
J-,11 I . ET l·••Jl',fWl! Ve•., 
3'1. 1 £T • t11'" 1 I •~00'." l·· 

., .. 
••fl' lltF"' •I'•" r:-aoe r c"t•r• c t et 
• .,,, •IE'" r,• 1 t ch•,.• r. ter l• the 
,-si, "I!"' pape,. colo ., • 
e?e: 
'999 LET t-e•I..,l<E"'••., 
99IIJI LET c•.-•CO!>E L• 
941f' t FT t.11•"(~ 9 -·•r•• e t • ") " ,,,.: 

"•• I~ ••cll ) •l4• .... ,:, •• c l { .. l ~ -1 THE~! oc •::!ei 
f'"J" ~'91': ., .. • h•" ' ~ a •-d') ,,4. lltf: .. ,. .. ~., ,..., b .- I ')t,• IIP 1 f 1 •11.I' 

•ff JII' ••'"11 ' •1~1111 .l\..,t'I • •= 1~ ~ -J~:!' Tt-lC t l :, ,: ·~•: 

r-,..ar-•r-tflr .... lliT ' > l•C't"t'E 1• 
41t, t• A•.-:1••!"' T'"l!:N G': SL'II ;"'=.3: PE"' 16 ••• lf"T t••t• .. • P • v r,.• 

•• .. ~•,te• ,.. t Ch l' rec••,. is 1 ..-1,, cola ., ,. ••• I 'F., ,· •r'•c•3••·•1 
47f' tll' 11•cl1• 1~ TMf' f'I n~ ! L'B 5 413: '-CM 1"' Jflfl4' •,: 1'19C" t l r lP TIJE,.. tfl.- 1 ••" ' £ S" •~T;.,• , 

•19.,1'1•• ... ... l r-._•r•!:~tt,. le• p•i:• cc:o ... r •••• .. •••• 
4.,. JI" ••cH•IO !",It • •c !l•:! l)-'(N :o IUE 1fJl9 IIE' ••r-ll•le THEN .. -T ····c:····~· : .. 

•••: '""" H••• • •"' • t:r-1 ~ .,t •rd fl.a t. t 
449: 

t t•r • • ~ • 

•~ft 9'f'p,1 ,.a ,.. r"'1"'• o t th• r1- ir ~acte-.- ar •t d•n•"''" 
.. 1... 19!'fl: 
"l"~ J ,. ... ~T l lP'"' 
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First, a question. 
Who do you think are the 

world 's most avid consumers of 
microcomputers? 

The ingenious Japanese? 
The fashionable French? 
The acquisitive Americans? 

Believe it or not , it's we 
British who own more micros 
per person than any other nation 
on earth . 

Yet, despite its amazing 
impact, the microcomputer has 
only just begun to scratch at the 
surface of our lives. Without 
doubt, the best is yet to come . 

Use and Abuse. 
In several recent surveys , 

some astonishing facts about 
micro use and abuse were 
revealed . 

It was discovered that the 
micro is hopelessly under­
utilised. If you're already a micro 
owner, your own experience may 
well confirm this unhappy state 
of affairs . 
Brainpower. A source 

of knowledge. 
For thousands of years, 

the key to self improvement has No:w AT you and ~ been m the hands of the wntten , V V 
word. Now, thanks to 
the Brampower range, it's very b • t th b 
much ~;~~eh::i~!e~ rrucro ring OU e E 
range demonstrates, this does not 
require prior knowledge of micros, or 
how they work. 

The Brainpower concept has 
been devised as integrated applications 
and educational software . And its aim 

.. 
Each Br11111sx--ti.~ provdm • un,que Uw• pe,1t ~ an •ppllml.JO'I' 
program •~progiamand•nllNIO•t4dm.nY&lflf'ldll'I .... ~ 
tl.lll)(IAl•llli.g?&tlld~LIOM·ndecfuclitJOnall90ftwN• 

is to stretch both your mind and your 
imagination . 

It offers a unique way to realise 
your own full potential and that of your 
micro. In a way you could never hope to 
achieve from the printed word alone. 

In this respect , the Brainpower 
range stands on its own . 

A unique concept. 
All the Brainpower titles share 

one thing in common , apart from their 
stimulating subject matter, that makes 
them unique . 

You will find each title comprises 
three distinctive elements : A teaching 
program that helps you to get to grips 
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STAR WATCHER 
'lbe MC:ret.1 of the heavens me yours laolate all Lhe 
oonstellatJOrw as well as mam start for easy 
ldenU !x:atJOn Even tur n ttar, and oonatellatM>N on 
and off at w1J.1 Saeen by 8Cl'een you will llN exactly 
how the 1.500 bl,ghtect stall move thi ough ume and 
space And all from any polll t on the Earth"• turlace at 
any ume of the yeai 

Star Watcher 11 without doubt the deflruuve home 
oblervator y 

DECISION MAJCER 
Should you buy a new 
house? Change )Ohs? 
Have ctuldren? Statt yow 
own busmea? Such 
decialOnll lhou)d noc. be 
taken bghtly Armed 
with Deda:1on Maker, you 
ce.n be qwte sure of 
exam1n1ng every avenue. 
and arr1vmg at a ratJOn.al, 
st.ructwed anawer 

If you value the way 
you run yow life. you 
need OecisKln Maker 

NUMBERS AT WORK 
Tackle all the number probktm, you're hkety to race m 
dally and busmea life From stnughUorwa1d 
mult1phcat1on and divwon ot fracuon,. through 
decunals. pe1centages, raUO.. matk·UJ)I and margins 
to compound lllterest. depreoauo n. VAT and PAYE 

Nwnbers at Work gi.vee you a dlBUnetedge, since 
you wLI.I be able to both understand and marupulate 
number• at wil l 

PROJECT PLANNER 
Pt0)9Cl Planner teeches you how to d.mde even 
\he most complex pro)8Ct. down mto meerungfuJ 
oomponent.1 Lea.m how to determine the length 
and unporwx:. of every single \8.Sk, and t.hc»e 
elemenui aitical to the tulhJ.ment of yow plan Even 
anUopete problems you hadn"t enVlU(Jed 

You have the measure ol any 11wat,on becall88 
you have the fullMt poulble grasp of all the factors 
Wtuch affect It 

• FORECASTER Our Dllclio Can Forecastert.akeethegu8NW()lkoutotforecastino.by 
ao::eptlllQ \hat tomorrow·, evenui w ill be best 
pu,d>Cled on the buls of IOdey'1 facta Amied w,th 

st in each othei S§~~~~::: 
Nith the subject at your own pace. An 
'lpplications program to put what you 
earn into action . And finally, with each 
Jackage, you get an expertly written 
JOOk and inte ractive tutorial . 

., .. , 'M .. .. "" . "" •. 
Tt<ltY,,::JI ,. (14 .. £19 '" °' ' £19,. [24 ' 

>. u•~lflM.•k• NA 

NlifflhM••tWofl, NA NA 
SWWlt"'I NA NA NA 
El\ll"'l)l~"\lf NA NA 
Pro,o"'.\Pl-1•\1)11,1 NA 

'°'"' imtPI 
NA 

""- h(td c I "" lo, P*,i1Ge and I*~ Ilg 
0 19ndm9•c:hequo-orpo1i.., orl, r,, .. d ·idm.dep,oy i.-10Trir,ty, 

Publaahmgltdlorl.-- - -------- ---

·~~:;~- c .. , I I I I 11111111 I 
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ENTREPRENEUR 
Entrepreneur teachell you ell the steJ)I r8QUlfed to plan and star t 
your own buameet It will forecast your first 18 momhai' cash flow s. 
generate yow Profit and Loa Account and Balance Sheet Help 
you m dJacusslonl with yow be.nk manager and partners Explain 
the nooorui of ueet.s, bab1hU81. overheads. worklng C8pital. cash 
flow and break even polllt 

Invaluabkl to anyone who 11 pwuung a buallllNI ventu re 

TELEPHOSR. ~ONA'TlJRE 

.W1d to" T11plyd1 Publ.atung wl (llf. Bau6I S..vx:. Ltd) F'R!:EfOST 
CAMISERLEY SUR~ OU1!1 lllft Al., good9 luJ)y i.ted 11nd rMWnabiie rl III l.nf 
W,Y~ec'\I .... Allc,w28day1b0.1 ..... y ' DilkUIMa~ 

BRAINPOWER 
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B
ad new• for Dragon users who are 
adventure fans . . . there is now eo 
much good 90f\.ware around tha t 

it'1go1ng tocoetyou • fortu ne to keep up 
wit h 1t. Hot on the gree n heels of TM 
btcrtd,blt Hu/It from Advent ure Inter· 
national al £7.95 comet Rdurn of IM 
R,n,g, Wintel"IOft.' 1follow-upto TMRi1111 
of Darltntu, which will set you back 
.£9.95. The ta me applies for each of the 
titles m the 1eriet of My,Unous A.d~n­
tutY1curre. ntly being releued by Chan ­
nel 8 Software m text-o n ly veraion, for 
the Dragon 32 and grap h ics venioOJ for 
the 64, bot h on the aame tape . 

Questprobe 
Hard to know where to begm, except 
maybe with a reques t to the bank 
manager ( PRAY, BRIBE MANAGER and 
GROVEL might be useful comm ands 
here), There are 90me unusual com­
mand& needed in theadve nt urett.arring 
Bruce Banne r as The Incredib le Hulk , 
which is actually cal led Qu.t1tprobt . The 
first ia t.heone needed to tu m Bruce into 
The Hulk . .. the accompa nying leaflet 
give1 you a clue, but if you don't get it, 
you're told in coded sty le at the back or 
the leanet, tho ugh tha t' • about the only 
hi nt you'll pick u p. 

The Scott Ada m• 1t yle i1 to make 'em 
tough. J u1t tou ncovera newlocationca n 
aeem like a majo r achievement. No frills 
in the opening deecnption where you're 
raced with : "'I' m Bru ce Ban ner, tied hand 
andfoottoachair ... Whatahall Jdo'r' A 
pretty desperate sit uation, but m ract 
there'• more th an one way out . Once 
you're rree, you're then raced with the 
w k of eacapi ng from th e Dome 1n which 
you were impri 10ned. Al Bruce Banne r, 
you're killed by the rockfal l 1n lhe t unn el 
lead ing out, but u The Hulk, you're 
tough enough to get th rough . But., alas, 
you cannot stay u The Hulk foreve r, 
becauae in certai n locat ion• poi10noua 
gQ8e8 eecape, and theee turn you back 
into Bruce Bann e r. An eumple or 
Adams' deviouaneM is that in one or the 
spots where thia ha ppeiu, th ere'• a ring 
&et in the floor . Aa Bruce Banne r you 
can' t move it, 90 you're ju.It itc h ing to 
tum into The Hulk and t ug it like a 
ring-pull, but unfortunately the minute 
you doeo,thegusesco mea longan d tum 

RAGON 
ELIGHTS 

you straight mto Bruce Banner again . 
The aim or the adventure 11 buically 

to collect u many gems as you c•n find 
and return th em to a set location which 
you can find by reading the many sign s 
the.t are he lpfolly scattered around. A 
constant running acore lets you know 
how well you' re doing , and if you raney 
your tale nu as an adventure-10lver 
then th1111definit.ely one game that will 
test.Just how good you th ink you are . 

The one thing I didn't like about 
Ques t probe though , u with 90 many 
adve nt ures , 11 simply the bulky and 
unattractive Dragon text layout . 

For its seriea, Cha nnel &Soft.ware hu 
redetigned t he character 11et to come up 
with a neat little text that look1 very 
attractiv e on the &ereen. The whole 
&er1et rollowa the aame pattern , and if 
you're not too bothered about th e ra1rly 
1imple grap h ics, you can either play the 
32 veraion or toggle them on and off tn 

the 64 veraion by presaing ENTER . 

Jt'1 rather odd that many 90f\.ware 
hoU.le8 1treu t hat adventures shou ld 
have graphics, and then give uaet with 
the facility for ignoring the graph1ca -
wh ich i• what I ausped. moat adventure 
players do a.nyway . 

Waxworils 
Al for My1tenoua Adventures , I looked 
atthelatestinthe1ene1 , Wa.rworh,but 
u the accompa nying leaflet on ly give& 
outli nes or the first ten m the range, I 
can't te ll you what the pu rpose of this 
one, Numbe r 11, is . 

You begin in the le11ure lounge of a 
delerted waxworks decorated wit h a 
wooden beam, a public tele phone , a alot 
machi ne and 90me eeatm g. One thi ng 
you mus:t do in this seriet i1 LOOK in 
every location, which occattonally un­
covert new obJed,8, and you mu st aleo 
EXAMINE everything you come acroN . 
Go UP rrom t he leisure lounge and you're 
in part of the waxworks display-there 
really can't be that many advent u re& 
tha t le t you EXAM JN& J ACQU£8 Cous­
TEAU. 

I like the ideaofthe maze in the Hall or 
Mirrors, where you can't aee which way 
ia out , and thia leada to one or two new 
locations, 1uch as an airlock to a large 
aquarium tanlr.: "I can eeeJ aw1 JV- oh! 

oh!". How can we getJacque.1 Cousteau 
tohelputoutorthisone?Somepeopledo 
find thta series rathe r simple , and it i1 
certainly not for thoee who like the ir 
location de&c.npt1on1 to be more tha n 
jua t "Tm m le11ure lounge ... bu t they e.ll 
have brain-teu,ng and have aold very 
well on other machines . 

One or the best-selling adventure, 
t hat originated on the Drago n , and wa1 
aubaequently converted for the Spec­
trum and Orie , wu the Ring of Oark­
nes.a, with Rtturnof t~ Rm.gtaki ngover 
where the forme r Jen. off - a lmoat 
literally . Atm the finstlocation ,you find 
Shed1r, the ring that you were searc h ing 
for in the origmal game . Thi s tame, 
though , you' re on a my1teriou1 planet 
and charged with retu m mg the ring to 
th e Mal!lt.ert or Ringwo rld, with whom 
you have aomehow I01t contact . You 
don't know why you're on the pla.net , 
though you can seiue t he prese nce of the 
Evil Sage ... but no Evil Parsley that I 
could find. 

Return begin, ms1mi lar raah ion to the 
earlier adventure , req u inng you to te l 
up your character, name sind resitures, 
d1atrib uting point.I betwee n Re.genera· 
tiona, Intelligence , St rength and Char­
isma . 

Then it '• on with lhe game, which i1 
d ivided up into various gra phic.a.I areas . 
You begin in acityon a decaying plane t , 
wung the arrow key• to move about the 
mate or 1treel8. You encou nter varioua 
muta nts, tofighlortradew1th, and there 
are a lso several tra nsporters which can 
ACTIVATE(ifyou have fou nd thevariou. 
puaea that .ome or them need ) to take 
you top lace11uch u human town or the 
Krell village . You explore t hese in tum, 
findi ng tuka and obJed,8 and alowly 
try mg to build up your Experience 
points, u well aa finding food to rep lace 
your diminishing supply. 

The game 1, different enough from 
Winten,oft.'t ee.rlier effort to be Nti~ 
fying, prese nting the same cha llenge of 
1trategy and adventunng mixed . Ir you 
liked The R1ngorDarknesa, which many 
evidently did, then you'll enjoy this, but 
ff you didn't sample that game you can 
still plu nge atraigh t into Ret urn of t he 
Rrng . So have a good plu nge, whichever 
adve nt ure you plum p for. ~ 
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A CHALLENGE 
NOT TO BE MISSED 

FROM A NEW 
COMPANY 

with the first four 
action charged games 

at your finger tips ........ 

for dealer 
enquiries 

phone now 

/. ~~ 

~ 
TONY KNIGHT 

:t ' SUITE 1, 391 PADDINGTON ST. LONDON W1 01 • 486-52&8 



.HP'SSAUCY 
PORTABLE 

Many advances have been made in 
the area or portable m1crot over 
the lut rew yeara, the m08t 

obviou.of wh ich 11th at Lhemach inesare 
JUBt that - portabl e. Ot he r advanCff, an 
the field.a of hquid crystal dit playt 
(LCD), aem1condu ctor tech nology in­
cludi ng CMOS low power m icrop­
nxes,ors, larger memory devices and 
uncommitted logic a rr ay, (ULA) have 
meant that the desktop 1ytte m of three 
yean ago w,11 now fit i nto a brie.feue. 

Th e HP I 10, incorporau ng MS-DOS, 
the LotuJ 123 package and two other 

packaget within the 1yatem'1 ROM 
memory, ia auch a 1y1tem. A built-in 
Ramdisk ensures fut, reliable data 
tranafer between disk and ma in mem­
ory. Externa l micro Ooppy ditk drive. 
can be added along with printers, 
plotters a nd to top it all the machine 
containa a bu ilt,.in modem. 

First impressions 
The basic 1y1tem con1i8UI of th e HP 110, 
carrying cue, a main1 adapter'rechar­
ger and two boxed 8etaof document.I, one 
t)'llem manual and a Lot ua 123 user 

guide. Once on a desk the whole t hing 
looks very impreuive, tomething that 
we have come to expect from Hewlett. 
Packard . 

The first proble m I encountered wu 
moving th e syste m around when out of 
it.aearryingcue;thoughqu1te1m,.ll,lhe 
system ia 1urpri1i ngly heavy 1.nd needs 
both hand. to carry it around aafely u 
there are no handles or hand hold a. 

Cloaed, the system give, away ~ 
thing u to itaconten ta. Externally, the 
only things vis ible are the thumbcl ipe to 
open the Jid and variouu trange looking 
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connecton on the back . Flicking the 
thumb clipe and lif\:ing the lid reveal.I 
all ; keyboard fixed to the main unit and 
LCD coni.ined within the lid . The lid 
italf holds perfectly in poeilion al any 
angle , which it moet importa nt for 
comfortable viewing . 

I made a futile attempt at finding the 
on/ofTaw1t.ch before real111ing that preta­
ing any key on the keyboard powera up 
the ,yatem . Anothe r knob noticeable by 
it.a ablence i1 the cont rutcontro l for the 
LCD. One key on the keyboard it etched 
with the aame lo,o u that on a TV 
contraatco ntro l and by U1ing thi1and it.a 
thin.eel counterpart, the contrast of the 
di1play vari et up and down . For thoee 
notfamili a rwith LCO. , an LCD can only 
be viewed f-rom one quite narrow angle, 
IO iftheecreen i i tilt.ed1lightly then the 
charac:teristica of the LCD mUlt be 
altered to compenaat.e for thi.1 move­
ment. Ba.siea.lly it allows theacreen to be 
viewed from any angle . 

The diaplay it.eelfi.f not one of the best 
I've eeen - 1t wu very difficult to 1et a 
clear , reOec:tion-free display . I had to 
angle thedi t playvery aharply indeed to 
gel an adequate view and even then the 
U_ghtJdark contrast wu poor . 

Thi.a is not the norm with LCDt u I 
have teen much better di.1play1. On the 
other hand it i1 tomething that Hewle t t 
Packard thould look into, u it man 
whatotherwi&e llffmta moet impreuive 
ayst.em. 

The keyboard hu a tota l of 76 key• 

PCN OCTOBt."JUSIIIM 

including the u.ual alphanumeric keys, 
eight function keys, curaor key t and 1ix 
special function keys , among them key1 
for printini, a bruk key for the modem , 
a key which toalea the on 11CNJendi 1play 
of the eight normal function keya and a 
key which toggle:1 between Uler and 
1yatem defined function keys . Thou.gh 
there are only eight function key1, they 
can alto be UM!d shifted, giving a total of 
16 uniq ue definitions . 

Overall the keys are good qualit y , 
but, u 1 have found pre viou11y, 
it i1 the space bar that let.I the 
1yate.m down. When touch typing on 
thi1 1y1te.m the space bar needa to be 
preued slightly harder than the other 
keyt, and it alto hu a tendency to print 
double . The key1 work on the single key 
lockout pnnciple Thi1 ti mply mea ns 
that ifone key is depreeeed then aJ I other 
keys are disabled, which agai n mallet 
touch typ ing difficuJt. 

Thedocumentationavailab lewiththe 
1ystem it comprehens ive - two boxed, 
ring bound volumes, one for the 1y1te.m 
and one for Lotu. 123. The 1y1tem tuer 
guide exp1aint two of the buil t,.in 
packages. Memom.aJc.er, the word pro­
ceuor, and Terminal , the communi· 
cations package. Both theee NCtionaand 
the section on MSDOS are covered in 
detail . 

In use 
The tyatem conta ins two memory diaU 
configured u MSDOS drives A and B. • 

JJ 



Philips Portable Personal computer P2000 c 

Double-fit with 16 bit. 
Now runs 

both 8 bit and 
16 bit software. 

8 brt or 16 b1P 
Wrth the Philips 
P2000 C you can 
now have the best of 
both worlds by Simply 
adding the 16 bit 
8008 "Co-Power" 
board. The extended 
version can then run 8 bit 
CP/ M" and p.System· software as 
well as MS-DOS" 16 bit applications The 
16 bit board also makes the P2000C IBM· 
PC compatible 

The 8 b1Vl6 bit system provides 
the Ph1hps P2000 C with more memory. 
power and speed And the user has 
access to a vast range of readily available 
8 bit and 16 bit software This puts the 
Ph1l1ps P2000 C even further ahead in its 
field 

c:, ~ •• , ........ . '10-c~..._..­
,,._ .. ,r, idfou,•otSdl..;!> "' .,,........_ 
~ .. , ......... ~ ... ~-
"' ICSl, .. Jc.idh, ,. r,~ ·· .. .. ...... "" Carp 

for the authorized dealer near you contact : 

It's Just plain common sense. 

F; .. ~ .. :-. .. 
'"'~ ~"'l'C~f'lrQflcilJll<td9dl ,r.i .... 1(-
, f1W)6M1Drdu,1~ .... -.etn1-,......,...1111M -

. I '0:-I I I I . I. I I 

~·JJ I II 
fr"'1 £995 ~lusVAT 

lncl. CPIM, Won!Slar, C1lcSlor 1nd SAGE 
"try·belore-you-buy" 1ccounts pack1g11. 

Kincsway Data Systems, Ji Gu ld1·:>fd Strt {. :n rt5f'Y $1.,rrey r. 0 93 28 b8 Yll Tele• 24667 
Philips Business Systems. 2 Be,~c.11. Road ~h 1er Esse• Tel 02 C1> 57 51 15 Te • 9&73 
Vistec Midlectron, 2 Ch 1ut1$ R~ Y...·~t Mectd,,,,.,,, ,d~tr.al E 1 '· Oe,roy Te 03 !2 H 15 50 40 Ne ... 
Br<II"' S,,o,t ,ndoo EC4V SAL T, 01 248-0416 



... Drive A it a RAM disk and drive B a 
ROM disk . Though th e concept or ROM 
disk wu quit.e new to me I eoon reali.lled 
that it i1 analagout to a fixed , read-only 
hard diak and can be acceseed m th e 
normal way using B for ill commands. 
The di1k itaelf contain.a al l the operating 
1y1tem aof\ware and all the buHt-in 
packaget such u Lotua 123. The RAM 
disk, on the other hand , it a rndlwrit.e 

lS 

disk wit h battery backu p to prevent the 
IOM of data . 

Total memory it split between 
dislr. and uaer memory and i1 con· 
figured with th e PAM option (.ee 
below). The total 272K memory can be 
splitu follows: the RAM disk , any value 
between 16K and 176K in-4K interva lt, 
leaving mai n memory takin&' up the 
remaini ng RAM between 96K and 

256K. The default valuet (or th eee 
aettinp give 96K user memory and 
176K u drive A. 

On power up an auto boot me called 
PAM (penonal'a ppl1cationa manager) 
run.a. This re.move. all the mundane 
typin1 in of file name. when running 
packaget . Four opt1on1ared i•played on 
ecreen,ofTenng Memomak er, Lotus 123. 
Terminal and OOScommandt. Th e finit 
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three are the packaget on B wh ile the 
DOS command s opti on merely j um ps to 
the MSDOS command input level. It i1 
pou1ble to type in th e normal MSDOS 
command , with in P~~t . to normally 
th it option i1 not neceuary. All four 
option , are acceued by moving the 
cuno r to th e required option and hilling 
the aclect key. 

While a t the PAM command level it i1 
pouib le to configure t he vanou.1 parUor 
the 1y.1tem. 

Thi• includes th e clock, which can alto 
be done from w1thm MSOOS u.1mg the 
time comman d, th e data communica­
ti ons port and th e syste m itaelf which 
includ es the printerchara ctenatica. The 
eeri al port ia configu red along with the 
modem with the dataco m option. 

A help facility ia ava ilable on 
running PAM from the function 
keya. Thia goet into aome depth 
and eve n giv es help on how to use th e 
help facilit y itaelf Various item .1 or 
system informa t ion are displayed while 
PAM i1 running, including the number 
of bytee on drive A, the remaining 
battA?rychargeasapercentage, th etime, 
the date and th e row an d column positi on 
ofth ecurao r. 

An intA?reat mg feature offered 
by PAM 11 th e use of alarm,. Th11 
i1 achieved by eett1ng up a file called 
PAM .ALM, m wh ich iuto red a date and 
tame and a message, 1f required. PAM 
reads thia file and sounds the internal 
beepe r at the give n time and ou tp uts th e 
me888ge. It i1 poui ble to run a program 
mlitead of outputting the message , 
mak ing this a very useful facility about 
th e hom e or office. 

Normally t he sys tem would be used on 
it.a 1ntemal battene1 a lone and, because 
of Lh11, two methodJ of pre&ervmg the 
charge withi n th ese ba tt.eriea is utilised . 
The first simply tuma off the d111play 
af\er a given llmeout period . This period 
is 1et withi n th e 1ywtem configurati on 
mode and can have a va lue ranging 
between 30 minulel and hair a 
minu te or can be di.1,4bled. The eecond 
and m<NJl imp re531ve method actuall y 
halu th e proceseor when an applicatio n 
progr am waits for inpu t: aga in . th is 
facility can be disabled . 

U1ing these methods, the time be­
tween charge, can be prolonged con-
1iderably . On the oth er hand, it ia 
adv isab le to use the battery cha rger 
wheneverpoe.&ible. Thi , notonl y inauree 
against Oat batteries and the Jfl ulting 
data IOM but act ual ly prolonp the l ife of 
the batteriet. 

Th ough the ayatem i• quite eelr­
con ta med it i• obvious that external 
devioet such &8pr1nte r1 will be required 
at eome poin t if only to pnnt a file. The 
expansion options available include up 
to eight exte rnal micro floppy di1k 
driv es plut variOUI prmtert and plot-

""· All these devicet are conn ected via 
the in ·built HP -IL port . Th i1 i1 more on 
the Ii net of a mini netw ork whereacable .. 

m•keaupa loop with the varioutd evices 
linked into it . Th ere are two ronnectol"fl 
used with thi1 port . marked in and out ; 
the link goes from the out port on one 
device to the in port on thenext andao on 
round th e loop and fina lly back to th e 
romputer. Using thi1 arrangeme nt it is 
po11ible for one machine to acceN the 
memory driv et of another machine th ut 
indirectly expanding the disk ,pace of 
the host machine . For thi s purpose a 
utllity called HPLlNK i1 included with 
th e1y1te.m. 

Th e tw o remaining options deal 
with serial sy1tema. The tint ia a 
standard RS232 port impl eme nted via a 
nine pin 'O' type eocketon the rear of the 
machine: t his opens a ga teway to a va.ll 
array of d ifferent devices . The othe r 
option also deal• with a serial syste m, 
though one which is often neglected by 
compu te r manufacturen - seri a l rom· 
munication with the nat ion al and inter · 
national teleph one network by mearuof 
a modem . It ia pouib le to connect a 
modem to a 1tandard serial port but thi1 
would entail carryi ng a round another 
bo,. 

The HP 110 hu a buil t ·in 300 baud 
modem which conn ect.tdirectly into t he 
1tand ard telephone 80Cket : 1t is able to 
dia l a number, pre&ent log-on stn ng and 
fin a lly hang up after data tra nsfer. The 
big problem wi th thi1 particul a r modem 
it th at it is an American 1tanda rd and 
not 8riti1h Telecom approved . Jtmu st.be 
sa id , though, that th i1 is not a Britis h 
produ ction model and when the machin e 
i1 released 1n Bn ta in no doubt a Brit ish 
Telecom approved modem will be in­
sta lled , 

Software 
Th e 1y.1tem includ es a very useful rang e 
of soft.ware packages and utilities ret1i· 
dent in ita internal ROM di11k. The 
MSOOS opera t ing 1yatem i, alao built 
in , making the syste m aJmoet wholly 
ae.lf-contained : it need s only external 
devicee for hard copy out put and ext ra 
disk apace. PAM handl et most of the 
houaekeeping tasks, eo th is sectio n will 
deal with only the internal toftware 
packag es. 

There are three packages within the 
aystem - Memoma ker, Terminal and 
Lotus 123. Memomak er i1 a word 
prooeMOr edito r a imed at t he use r who 
occuionally needt to write let ters, 
documents or memoe: it is not designed 

\Pl(lfl( Hm,...., 

88 a word processor to be used for ve ry 
large document.I . There i1 norea1t0n why 
it ca n't be, but HP rea liaea th e problerna 
with using LCD di11play1 for very long 
period s and thi 1 include, the ,mall 
&ereen . Withi n 1ta lim 1tat1ons the pack­
age ia good, with reaaonable help 
fac1litiet and wide useof,ingle functi on 
key entry of command ,. The one th ing 
tha t stan d• out with Memomaker is 1ta 
ea.seofu.se. It took me latera lly minu tes 
to learn enough lo write. a letter . 

It mu st be said that the mai n att ra c­
tion of the mach ine i1 tha t Lotut 123 is 
in .bu ilt . This package, now famous 
throughout th e computer world, ron­
tauu graphica output of m format1 on 
stored in th e database and a spread­
sheet. Unlike Memom ake r thi1 package 
ia very complex and I found 1t impo6S1ble 
to uae without first looking at th e 
manual 1fonly to find out how to use the 
excellent help facili ty. Space prevent.I 
an in-de pth look in to Lotus 123 but thi• 
would only be re-inv enting the wheel ­
there is an abund anceof11te rature . Here 
I sha ll content myself with the way in 
wh ich the package i1 implemented on 
thia sys tem 

The size of the work ahee tdcpends on 
thesetttnpofuser disk memory within 
the sy,tem but with the defau lto f96 K. 
The work sheet empt y is 256 by 2048 : 
am ple space for al l but the mo&tcomplex 
of problem.&. 

Verdict 
A& it becomea easie r to impleme nt 
hardwa.re In sma ller and ~alle r boxes , 
the m<NJt important cn terio n for a 
1ucceeaful ,ystem it going lo be the 
amou nt of work one is ab le to do without 
the use or oth er boxet , So 1t will be 
sy1te m1 1uch 81 thi t, with built-in 
memory drives and eoft.ware, that will 
win in the race toward th e1dea l portable 
micro . 

With th is 1y1tem 1t is the display 
which is the m06t obvious drawback . 
Wheth e r or not this is rect.1fied in late r 
models it aomething to be seen. Di1-
count 1ng the di.splay, th e 1y1tem ia a joy 
towo rk w1th. 

There are big adva ntagee to be gained 
by the use of RAM d isk&. in particular the 
1pced of data transfe r. So it will be the 
use-integrated 90ft.ware and hardware 
thatwin1 on the day. Thi t 1y1tcm h&1 a 
good measu re of both, which will , I am 
aure ,lea dto aucceN. ~ 

.,_ - HP 110 Porta ble -----._.._ ---
8086 
274K u d1U.B 
176K u ditkA: 96Ku.ter 
80 x 14 LCD plut lla t ua line 
76 keys., CW"IOI', contrut, 8 function 
HP-IL, Sena!, Modom 
MS-DOS in ROM 
Terminal, Hpl ink, Memomaker, Lotuo 123 
HewlettPacbrd (UKl 
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12~~~~.....-
PLUG IN THE IVORIES 

y;e Commodore 64 has what it 
pouibly the moet advanced aound 
chip on any homecomputer . Howev­

er, if you simply wanted to use the 64 for 
muaical purpoees you would find it 
diffi cult to get even a quiet beep from 
you r computer . 

Thi• it where th e Mic:roeound 64 i11 
designed to help . A four-octave keyboard 
pl ugs into your computer , then load th e 
eoftware and you' re away. Watch out 
Mike Oldfield. 

Presentation 
The Microeound keyboard has a black 
plutic caaewith a robust.appearance . It 
would look quite at home on the it.age, 
but l doubt whether it would atand up to 
the batteri ng. 

Setting up 
Connecting the keyboard to the compu­
ter couldn't beaimpler. All you need todo 
is plug the two joystick-type plugs into 
the connector at the side of the machine. 

Boththeseplugsareclearlymarkedao 
you k.now which eocketa they go into . 
And no other connectors are needed to 
the keyboard H any power it needs is 
taken from the Commodore via the 
joystick portl . 

PCN 0Cf08ER 13 1984 

Th e manual clearly explai111 in a 
1tep-by .. tep fashion how to load the 
ton.ware aupplied. And withi n minutes 
you ahould be able to let up and play the 
aynthesiser. 

Unfortunately, other eect.iona of the 
manual aren' t up to ICT"atch.. For inst­
ance it explairui whal a ll the key 
functiorui a re but fail, to te ll you exactly 
what effect they have on the eound 
produced . So you wute time constantly 
refening to the Commodore manual for 
more information. 

(t would a lto have been u,eful if the 
manual gave 10meexampleaofeound-
11uch u a piano , harpeicord etc . lnatead, 
you're left. toyourowndevieet to produce 
eounds by trial and error . 

In use 
The eoft.ware proved to be very 1impl e 
and ea..sy to und erstand. Moet of the 
change, are made by 1ingle keypreases, 
although it doet become a little difficult 
to re.member which key does what . Thi, 
becomet more evident when the keys 
choee:n bear no re.emblance to the 
function you're altering. For u:a mp le 
th e 5,6,7, and 8 key1 aelect triangular, 
sawtooth, pul se and noiae wave forma 
respectively . 

Alt changes are quickly displayed on 
the ecrffn which ahowa you all of the 
aettinga but thi a c.an be replaced by a 
help ICJ'ffn when you preu the? key. 

Any changet to the volcet have to be 
made to each voice independently . A 
amall pointer it uted to aelecc. which 
voice you are uaing and ia moved by 
using the cunor keys . 

As the 64 haa three voicet it ia poesible 
to aet up each individually. Preuing 
between one and three keyaon th e piano 
keyboard will eou nd the relevent voicet. 
lf you preu more than three keya it will 
only IOund the lower three of the notee , 
(thi s it1 only to be expected and i1 not a 
real problem once you become u.eed to it) . 
ln fact. it iaqu ite unusu•I for a keyboard 
in the Microeound price range to offer 
more than one voice. 

As we11 uthecontrol panel, uaedtoeet 
up the filten and wave forms, there i1 
•leoa patching pane l . At the bottom left. 
of the mu&ic keyboard there are a couple 
of alider controlJ: of the type yo u 
eometimes find on a hi-fi. 

Not only can you control the type of 
eound that i1 produced , but the 10ftwaN 
also contain• a eim ple eequencer, accee,. 
aed by th e '.£' key . Once you have entered 
the 1equencer you c.an aet up a Nquence 
of not.ea that you .r 64 will happily play 
until you te11 it to atop . 

A very good editor will aHow you to 
enter the aequence of notes, hear them 
played back and change any of them. 

Verdict 
The Microeound 64 keyboard i, both fun 
to U&e and suitable for professional use . 
There are a few bad pointa in the 
10ftware and there are better packaget 
around, but unfortu nate ly these do not 
allow you tou.aea proper muaic keyboard 
with them. 

It would be very difficult to find a 
keyboard that offen the facilit if!I that 
the Microeound 64 keyboard together 
with the Commodore 64 give1you . That 
alonemu1t make it a good buy . 

--v ..... ..,_, 

Mee TBA ......... Aut.otcTaph1c. Ltd 
•0491157S469 ........ Tomom,..,'1World 
Today, 27 0.ford Strttt, London WI 
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VIC GAINS 
ADDED RAM 
One problem with the Vic 20 , apart 

from the fact that Commodore 11 
abandoning it, is iu lack of mem­

ory. A nu mber of memory expan.sion 
pacb are avai lable but generally these 
come in aet1iz.ea-1uch as3 K,8K, and 
16K-maki ngltnecessarytoeitherbuy 
two different expandert , or ignore some 
oftheaoftware. 

The Expand-0-Ra m geu round these 
problems by supplying an extra 16K of 
RAM in two banks of 8K with a aet of 
aelecto r 1witcheato poeition the RAM in 
the memory map. 

Presentation 
On removing the device from the box, it 
i1 immediate ly apparent tha t eithe r 
Tymac forgot to put a cue on the thing , 
or they think one i1 unnecessary. The 
Expa.nd-0-Ram comes packaged in a 
tough oellophane wrapping which was 
difficult to remove. 

One the boardi 1 l 6KofRAMaetoutas 
eig ht.chi ps. Ac l0&er look at these reveals 

II.art cartridge . Alao included is a reset 
switch, allowing you to re.et the Vic 
without having to switch it off', and the 
dip 1witche1 to select where the memory 
expansion 1ita in memory . 

Documentation 
Following the int roduction , the fir&t 
thi ngtheguidetel l1youi1 howto backup 
your cartridges to cassette or disk. 
U.eful information, but rather confua. 
ing - until you realise that th e reload 
instruction, mean that the cartridge 
eoftware it being reloaded into RAM. 

The style is concise and all the 
explanations on how to &et up the dip 
switchet are undentandable . One use­
ful section, covering the rt'8el switch, 
describe, indetail howtoretrieveNr:wed 
program,andexp lain,howthe program 
lines are 1eto ut in the memory. 

Overall, the documentation covers 
everythi ng you will need to know to 
operatetheexpander. ltaltooffena few 
points that, perhape, you should not 

n.t U..Ylc'111c1&tf.....,,.,Wlt'1ai,lbt 
ONM .. aMlt. 

tha t they are CMOS 2K by eight bita 
each. Thetie are very low power and give 

~~~::::~ b~Pieo~1:~riback-up In use 
The rett of th e board contains two Connecting the expande r up to the Vic 

expansion , Iott with a &elector switch wautra.igh tforwanlmatterofahovingit 
which defines which sloe. it the auto- into the expansion port.. once the dip 
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switches have been set up correctly. Two 
, mall lep at the back of the board prop it 
up when ita connected. 

Once connected, the expande r makea 
anextra 16KofRAMav ailable,ove rthe 
3.5K in the main machine . If you already 
have the 3, or l 6K expanders, then these 
can be placed into one of the expansion 
IOCketa and switched into the memory of 
27 .5K. Not a lot compared with modem· 
day machines, but a darn 1ight better 
th•nthemeu)yamountthatcome1with 
the Vic a, 1tandanl . 

Don't touch the connections on th e 
undenid e of the board if you have 
wa.lked acrou nylon carpet.I, It will give 
you a na.aty ahock. 

Oneofthecapabilitiet ofthe expander 
i1 it.I ability to position the expansion in 
different memory area,. These are: 
S2000-31'Ff 819 I· 16383 
S40Q0.5FFF 16384-24575 
$6000-7FFF 24576-32767 
SAOQO.BFFF 40960-49152 

The first three areas are normally 
u.sed to expand the memory used by 
Buie programa; the lut area is t hat 
u.sed for cartridge toftware. The 16K of 
memory on the Expand ·O.Ram is split 
into two 8K blocks. Using the dip 
switches, th ese can be separately 
auigned to different sections of the 
memory. 

A nice tnck is the ability to change the 
dip switches while the machme is 
,witched on, allowing blockJ: of memory 
to be protected, effectively making the 
RAM inlO ROM. 

You can alAO make your own toftware 
appear to be an aut.o-atart cartri dge by 
setti ng it.a memory po.ition to the 
cargridge section, and including the 
nine byte boot routine at the beginning, 
So you'd have this: 
$AOOO-A001 Cold sta rt pointer 
SA002·A003 Wann start pointer 
SA004-A008 S4130C3C2C D 

Thelutfiv ebyte11 ignal tothe1y1tem 
that the software i1 to be acceued aa an 
aut.o-sta.rt program . To aut.o-atart the 
program ,j mt pre&1 the reset ,wi tch . 

Verdict 
The Expand·O·R.am ia quite a nice 
add-on for your Vic if you keep running 
out of memory. It& major drawback it the 
lack of a cue. Apart from this , the 
documentatio n is clea r and ahould 
enable you to turn your Vic into a much 
more Oexible 1y1t.em. ~ 

REPORT CARD 

-
- Exp&ncl.Q.Ram .... 
C-modonVic211 - £1 19.96 
- 'lymacUK ,-N.., 
-. Binn1nct, am, Woot Midland, 

.. 
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Crodmaa mac-
h1necodeapread ­
sheet which al­
low1 up to 52 col­
umn, by 2M 
rowa. ea n read 
and wnte mes for 
Bute and For­

tran, and comet w1th a conver ­
a,on ut.1l1tyford8ue I I rile. . 18(~: ~I~ ~t~:~· .~'::'r 
compa ny to Island Reoorda. The 
program will be a va ilable from 
mid-Ott.ober and comes with a 
IOI\I and IOtmd library . The 
claim i, that the au1t.e aa the 
mo8t adva nced m1cro-mu11c 
baaed progr a m on the market. . 

M ~rogo l •• a computer 
vere.1on oftheJ apaneae 'nat 1on­
al' game Go. Verw.aon, for Com-

::OOu':!4; ~p~:~. M~ 
rulet of the same are fairly 
11mple , but it'1one of the moat 
abeo rb1ng and demanding 

~bfe':ii1~!:~n~:: 
mode a nd rule demonatrat1on. 

P~n<la o" tM Run test.I your 

~=:1J:. vO:bur.;,:~:::! 
:ti=w~~~!~fo':~1

~: 
way through the four different 
rout.et (though you'll have lO 
call S1lveraon. for the code for 
the fourth ), The 1eenario ~ 
war-Lime France and 1n your 

:
1
~ ~ !o~;~.';~ct~ 

Blighty, an contact with 
French-only 1peaken. 

....... tit.Mi fgqD,mN2J.17-7 

Till S..,,, £Lt5 DIUMM NII Nl-451 IJIJ 

lfii IWiW Dl-H7 ill4 
t7.ts Oll."22-111215 
U.M T 01t7·"3Ml 

Vic20 
Mtgo Vault ahowa whal made 
lmagine great . and LI the best 
game for the uneipa.nded Vic 
aanceCllarwtRaa . Theg ame1• 
pretty t imple but quite amaz­
mgg1ven 1t nta mJu1t3 .5K . You 
have to negotiate a maze oon· 
taming comdon down which 
hurtl e dead ly be1ng1- 1t'1all a 
malt.er or uming and LI in-

fu~:~1~f1~:rJJ~~ llN! both 
from Pal ace Soft.ware , the pub-

11.shen of EvJ DMd for the 
Commodore 64 a nd BBC. 
Neither of them are easy, far 
from at.. but they lack the direct 
impact of Mega Vault.. 

In Bnclu you have to avoid 
fa lhng muonry , but once 1t'1 
landed you can a.hunt block• 
a round to make 1ta1n to climb 
l n Squu.lt youahuntgreenblobe 
llJ"Ound trying to trap beut.1 
and avo1d1ng their deadly .,... .... -· ... a.so flroeWN Ol·lS7 3114 

a.51 fhllW Ol..J57 3114 
ts.50 .....,.. •• • 5171710 
tut hllps.ftwwe Ol-2710751 
ts.11 ..... wt... 01-2710751 

SPECTRUM 
-.... ts.50 ......._07l4-St1171 Pou.ably the belt 
.,c,1,,_..,.,,,.,._ _____ .,0c,,.lt,._,...._"""'"'...._""'""'-"'""'":17"'1"'1"'7"'51._ , ,.._ ...__ releue-a thaa 

Chr1.at.mu prt&enta a nd II re­
leued 11muh.a.neou.aly on the 
Spectrum, Commodore 64 and 
Atari 32. Do~r Mou« in 
Doubk Trouble hu an UIIOCI· 
ated, 1f amall, competitio n -
spot the acreen change afu.r a 
few auccel!l8!ul world aav1ng1 
a nd you could win a nde m a 
Roll•Royce and fre,e aoftware 
for your Spectrum 

= ....... == ' ----- --"""'.IS"'--'...,"'"""' ......... ==~1734-t515~=~52~~ 1 •l!lio;a;;c-week.,..·ereBott/.e-
llrT IIUM..,...,. ..,. tu5 0.,, 01.4J'l7l44 con and D-
llr T's,... St.w tl .tS o.,y Ol.4J'l 7l44 Day from the 
9'-T ...... -.. tl.tS 0.,.11-4lt7144 OlmelWorkahop. 

=M,,_,fc,.._,,,,,.,_,,,,,,,_ ___ ..,ae,.05"--!°"'7"""c,O,:l-4Jt""'.!J7IC!4<'---- I llr.ii<a .. ll!:~"~': II t:; 
•r,....,..s.. tl.t5 DwJ:Ol..ut1l 44 payers - you Ont have to 

COMMODORE 64 

, ..c ~~icv e~n,gnmu""ch u8ed t.o build up a picture in 17 
... ., • J coloun , then aaved to tape or 
an VCJIUe al pree,- d1ak. 
ent-. Supenioft'1 The aoftware bandwagon 
Mu.lac MtUtu re- rollton - thelat.est fad 11BMX 
qu1ree no pnor gamet . Hy~r Baku a llow• up 
mu.aical know· to four pla yen to tum their 

aof\ claim tha~~:tl!u~-~r;r hand, to th e hand.Jeban o( 

an expenenced mua1c1an 1l will ~:.,.,t:fi!:":~O:·,~~:! 
fv~;j~"re!~~7;;~:~~ ~~~!,. ~ ... ~b

1dre':: 
1n the neit fewweekund it'll be up lhea namH? ) and ramp,, . 
1nterHt1ng to compare 1t with The Ma,g&e Sword it de-
the bnlhantM 11.11COk. 1Cnbedu 'a tot.allynewupen-

Ro/f HtJn1.1' P,ctu~ Bu,lckr ence for the very young'. but i1 
11 more a younger uaer 'fun ' really a IOrt of watered-down 
pack.age than a graphics des •&· adventure . There are magic 
ner . It olfen teta o( pre-de- objecui to collect and the t.eJi;t is 
signed chanctert which ca n be double- height-. 

.. Hanil'ftdwt....., tl .N ~Ol-tJOl7ll 
s,.cw o.a..i [7.t5 CrNithlll s,.,t&s OZS2·54ll33 
...,..._ t7.t5 PSS020Ml7SSI 
n. Swn ta..ts 0.-.. Nil 0'1-4511313 
-...C.&C-.,. tll.t5 ~ ........... 
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build your can , wlect a .et-

~1::J 1t~ba:~1r;u~t J:; d~~· 
The excellent graph1e1 feature 

~;~~~ ::.~::r::~f: 
atrattgy game bated in Nor­
mandy 1944. Review• o( both 
are on their way . 

With le. lhan 12 wee.Ila to 
Chn •tmu. Creative SparU, 
I.he game. aonware a rm of 
Thorn-EMI. hu launched 
Sp,«KU Ikli~ry. The game 
1nvolvn help1n, Santa deliver 

Uraderworlde and K,uglit 
l,oreare oontinu allon ofSabre­
man '• advent ul'M. Ult1ma~ 
claim that the latter'repreeenta 
the very pinnacle or eoft.ware 
developm ent on the Spectrum ' 

Tiny Code i i a 'teach your.elf 
the rud1menta of auembly lan­
gua4e ' program lt '1 • aort or 
ID.lnHlMembler, but the lack or 
uaeful ump le h1Jtmp ra lher 
detracu from 1ta potenu a l 
v1lue 

tl .ts ............ 1141$ 

............. .,.....,,..... , .... 
""'-

-

tt .N ....... 1SJM1Hes 

£1.95 Tmr!etfree 0717·2:ZJMl CS.SO _ .. __ _ 

... -. 
ts.ts Elle 0922-111215 
t7.tS a--w......,01-1153713 
[7.tS C....---01-tl5J71J 

tz .50 nr.Mr,01..)$7 3114 
tz.50 fhlllnll 01-357 3114 .. 



111 COULDN'T BELIEVE THE SPEED .... 
YOU'RE THE BEST BY FAR" 

(Paul Singleton, CbNbin) 

We ltltted SOPIWARE SUPERMARKET two )W'IIUO Vfflb tw0 ample dell; C. . to plly II tbe prorpm1 we au:1 bJt Nl«lt thl..., bell. And t'#O, le ... ..a lllil 
,......._..._. ................ , wereceM!ldtbellcrdll Fcs2~CUIIIOIDlrl11~«>1X1UOiz.hlwwnumtotel1.11thlylR)IIClltebotbtbe ..,...,...,..,_mprogr .... 
w,..._........_ .......... ectuly ..... . a-... Free~Wltbffll'lcrder. rlewt11 llrJlOClline:i.ldtYAT. expxtpnc,11 .. tbeamt {lb 
tS~ Ncblrgl ...... us to~cxder1 loJDU ¥91 illll mdeed) CAU.01·'189 8646, ANYTtME TOORDt:R BY VlSA ~ Acx:ESS CARD. icm any t'OI.ID&rf wbse JCU own 
.. wstlowthJI Omusauy We°ftMldlit...,.._1.t .. ~W••"'* ....... _. .. ...,. ..... .._. 

48K SPECTRUM COMMODORE 64 

SOFTWARE SUPERMARKET VISA/ACCESS CALL 01-789 8546 (24hrs) ,--------------------------------------. 
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Standby for blast off' (or the 
moet amazing and addictive 

f:C.r::r}o~8:,~=p~~~ 
game IO impN!IMive t.htit it 
moved PCN'a moe:t hard-bitten 
Commodore 64 loyalist to com­
ment ... 11.'1 even worth buying a 
BBC jufl to play it.' 

Eht.e wu written by two 
Cambridge undtrgraduatee., 
Ian Bell and David Braben, who 
have cxt.racted every ounce of 
performance from the Bffb . 

The rault i1 a unique 30 
epe.oe advent.UN with real-time 
action . It'• a game ot altne»t 

bj!7~e~!J~~1:~~.: 
night 1imulato r , &reade-lty le 
apace btittJe and m.indatretch· 

in,~r!~=:~~roe-
rffl in the pine you' ll Deed a 
rull ranae of Oying, combat, 

~~J':i\~~1 and entttpreneu· 
You command a Cobra space 

ahip and your wk i1 to fight 
and whoel-and-dt1I your way 
acrou eighLplu:i" with over 
250 recogniRd planet.a 1n each. 

Buying and 1e.lhng IJoodl and 
commod1t.aee generat.H profit.a 

~: ~th ~1't':1.!:J ~i: 
armament&,defena1ve1y1tem9, 
computen and cargo apace . 

by~~i:;,cl'~i:i;: 
which credit.I tre I natantly paid 
byt.heGalCopBankFederation 
Monitonn,: Authority . 

You can trade with world, 
that vary (rom corporate at.at.ea 
to anarch1~ . Corporate at.ta 
are aa.fe and offer only modeect 
profit.a. Anarch1et can provide 
nch picking, but carry the 
highest ri sk or attack Crom 
p1rat.H. 

Your combative 11k1llacan be 
Wied to 1ncttue your rating 
from hannlNI through compe­
tent and dangerous to deadly . 

Onlythemoi,takil(ulach1eve 
the pnted ratingof'ehte' .,......the 
ob,ect.1ve ohhe game . 

To do that you have to arm 
youraelr to the t.ttth which ia 
expeMive He~ the need to 
~me a canny trader and an 
ace 11pace duelh.sl 

Your proble:mt atarl U IOOn 
u you launch younelfCrom the 

~:~ 1:,~~ilo~cet.o :j~n~ 
any planet', ,wface . The only 
place you can land LI a apace 

:~t.e=i:i~=a 
Space ttationa ,pin to create 

: .;::r.ce'::!te~ne~·! 
twface. So you mutt. ,et your 
a pproach right and then match 
t.he,pinol'yourCobra tot.ht.tof 
th ellat.ioo. . 

By aheer fluke my lint 

=~~~r~:~I~~ 
,k~:r:::~e:1/i 
found thait ua:io.g J: keyboard 
rathe r thanjoyaticklprovideda 
better delicacy of touch. 

Oockin&procedw-eperfe:ct.ed, 
I byperwpaced off to my target 
planeL A couple or..,cejwnpt 
and I wu almo.i within rao.ge 
ol the protective cover of the 
apecestatioa (any 1pac:ecombe.t 
in thia ..one .ou.nda the alert to 
the dudly Viper craft or Gal­
Cop (the police) which come 
9Cf'Hmin&outofthett.atio n a ll 
gunl bla.z.inc OD 8 ' ahoot fint, 
uk quNlionl later' buia) . 

Suddenly, with little warn­
ing • pirate craft. came •woot> 

~:f ~~thnohiabe:p~l!e'4::!: 

~:\T:1 orr!;;r.11~ 11tt1e to 
With the three,dime:naional 
~ at the bottom or the 
tcreen I could tee where he wu . 
Butt.ryulmig htitwuniahoo. 

!igC'~f !:y 1.!:. him in the 

to ~-~r:r:i:.Je:t:~1!~~~ 
But to target and fire tee:-med to 
require four handA, three eyea 

and two braint . I waa blut.ed 
out or e:1.iltence. 

To date my moat ,ucceufu l 
mi.Nion INt.ed N far a, a fif\h 
planeL Before being vapour­
wed I wu 1howio.g an in,igni· 
fK:ant profit ol 100 credits and 
had not even been able to equip 
my.elf with an utra later, let 

~J:e:::=c·o~~(~ 
other armament& thait could 
have entu.red •u.rvival. 

By then a queue of people had 
lined up behind mein the.office, 

~~:tti,~r the chance to 

El,u haa to be ~la ed to be 
believed. 'The gra 1ca are 
dramatic. You are eredv1ew• 
throuah forward, an_ and 11de 
ICl"'eeal ,bow ing the actton m 

!.?iit!:~~~~·th,:t;: 
with only the minimum of 
Ricker. 

At tht bottomoftheacnan i, 
a multi<aloured dt.aplay giving 
informationontheatate:ofyour 
thielda, mlailN, laser and 
cabin temperatwe, altitude, 
forward 1pe,ed a nd energy 
banb. 

Navigationa l a1d11 include a 

~~=d~r:·:;:~=i~:.! 
indicaton. 

The IOUnd II tomething of A 

~: do::J'v;~~ ':~~ ~ 
thought that hu gone into the 
Lhi, came one would have 
expected a bit more unal(lna· 
tionhere . 

- ,.,'l_:t<"1 

:Yi .. ~·-

Without hNJt.ation I give 
Elite a maximum rating. It.ii a 
whole new generation of game 
thatwill leaveyour nerveallhot 
to pi«N, your brain ceU.t 
bla,t.ed, and your whole body in 
a llate of complete conlmion­
and that'• after only the ftr1t 
battle tequence . 

It. will take you liWcrally 
monlhl before you have U· 
plored the depths and ,u blet.iea 
orElit.eandyouwillbethaillul 
that Acom80f\ hu provided a 
Nve l'O\ltine to et.on, you cur­
rent game 1talua. 

Sua:euful pilots can ente r 
Acornaoft.'a month ly competJ. 
t1on for the mo1t aki lfu l playen 
Tho.e.play1ngata more le1aure­
ly pace can draw 1nap1ratJon 
from the encloeed 'novella' 
be.Md on the game and wntun 
by 1e1ence fiction autho r Robert 
Holdatock. 

All playen, whatev er their 
1kill, will benel'it from careful 
1tudy or the encloted Space 
Tnde~ Flight Training Manu · 
al-awo rk ofa rt <andhumour !) 
1n1t.elf. 

lt' a the moet add1ct1ve game l 
have eve r come acrou and the 
nm t hat could truly claim the 
title of'mega-game· --._,, .... 
Prb £14 96 1£17 65 on disk. 
£12.96 for Electron) ,....._ 
Acoffl80ft. Ltd. BetJeman 
Hou.e, 104 H1l11 Road, Cam­
bndgeehire CB2 l LQ 

An open letter to Acomsoft .... _., ___ _.. .... ,_ ___ .. --.--.--........ _._., __ .... _ .. ..., __ .,_ 
................................ 
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~AMEPLAY 

TILER 

SPECTRUM ---· The trouble with being in the 
building Lrade i• the way your 
ew1tomen tend to r\181 around 
you while you're workhtg. Nor­
mally thil 1aju,t 11nnoyin1, but 
in Tikr , where your pi is to 
tile Rob Rubber', roor, it'1 
downright dangeroua . 

Rob, you tee, ia a man with a 
problem . It may have just 

=~~ ~8:t~! =d~~ 
ia auch that he juat can't It.Op 
bouncing and, u he'a alto 
1wollen up to Mic.hehn man 

c:r~o=-~p~r;-:~tail~~ 
C:WU.iM. 

Unfortunately, the game 
doean't 1ttm to have a (ac1hty 

,~~~ui:r~~~.i:.~~ ~i!; 
hjm u a 1peitehopper . The only 

:~~.:rr:h~!:!r~ 
roof and the atack of t1lea, 

k~n~!~:r:!!:i. o( ~ 
ICl'ttM, each one being a cut-

~:~:=~~:n:!. Vo~ ,:'!rtt~ 
on the ground Door of the main 
buildi ng, and to get to the ll lM 
you mu.ttgothrougb the garage 
into the garde n, up to the tree 
howie, then beck onto the gar­
age roof to collect a tile. 

You then have to t.llke your 
t.ile back the way you came , 
then up to lhe UtJc where you 
apparently stick 11 onto the 

r -;:-;~ I~·•. ~ •1 
J_Jl ~ -. 

inaide of the roof, and go *k 
for the next one. 

1.et=~~1::lJ°~~':ti'::h 
you can only paN by u, ing one 
of the ke)'I 1pri nkled around 
the 1hop. And thinp a.re made 
more difficult by the 1t.ai.rway1 
being one-way for you. Rob 
however, cartwheel• up and 
down th em with eue . 

Visua lly, the aame 11 a hool, 

~n~1~ ~~=m~·n:u~ 
bouncing around. But the game 
ian't all that cha llenging 

Al.eo the continuing trudge 
from aU.1c t.o garage and bade 
can get prett y tedioua. The 
review copy alto had a couple of 
odd flaw, in it. 

Auuming they are cured 
Tile r 11n't at all a bad little 
game, but 1t could really have 
bee.na b1tmored1fficult . _......_ 
- 6110 
Mee £5.60 ,.......... lntereeptor 
Micro10 7356-71145 

SPECTRUM 

AIR TlWf1C COHTROl 
Thia night ti mulat.or it • cut 
above 80me oft.he othera but it 
hu to be Mid that A IT T'raff-.c 
Control it not for your retrup­
and·ao g8JDHt.en. 

You mutt monitor and con· 
trol air t.raflic over a given ai r 
1pace. In thit cue you'ni look­
ing aft.er the a ir lanN around 
Bournemouth and South­ampton. The airway, here are 
bu.ltli"' with planea bound for 
oraniv 1ngfromEurope an d t.he 
State. . Keepin.gt.ablonall th ia 
lot ia note.My. 

When ulted you whet.her or 
not you want printed detail• of 
planN coming into your area , 

crw'::n ~:e 1e!: a n8t!~ I~~ 
packagecomea with a keyboard 
overl ay and a detail ed and 
euy-t.o-follow manual. The 
KrM n display it a bit drab, 
DM:lCly black and white , but 
J00Uj1.&a1.uitlhou.ld -linetall 
over the plt1ee ahowi, nig ht 

:~ 1!'i,~\ta~ ilt-Jt 
curttntly monitored i1 avail· 
able at the touch of a key. .. 

At the higher 1Jdll leve.11 
there are a ll eortt:ofdifficult ies. 
For eu rgele you mutt keep 

Miliu.':; c~ !..w:J./:r:1. 
craft. croui ng t.he airwa)'I are 
out of your jurild iction. Redio 
orpre1111uriMt.ion fai lure , which 

~n.'fif J!!::J::;iriy~t: 
high est.We level , will have you 
hll ir leu ina.ni n,ta.nt. 

Air Traffic Contro l i1 very 

C ·::p=e1v:.:: .lf.!:ij 
worth t.hepriee. O..WLNw 

- 8110 
Pricl £9 .95 ,...._. Mikro--Oen 
03«-<273 17 

SPECTRUM 
BOOTY 

Booty ii another of Firebi rd '• 
£2 .50Spect rumgamn: ,a ndlike 
the ot.Mra it ii rood value for 
money. 

mt~~~::nc~r.:~=.°: 
collect. u much t.rtature u 
pou.1ble from the holds of t he 
pinte veeeel. Jim hi mte lf 11n't 

:?. ~ :r::i~1~::.i:;; 
handled. J im i1 drawn on a 
rect&ngle which t.endl to over-

:!:. a;~ichha~:_ra pa~; 
ladden , cuea and IIO on t.end to 
vaniah whe n J im paMH them. 
Hard ly clever 1prilff. but then 
the charm ot the game out­
we1ghtany 1uc:h minor niga:le. . 

You At.art off with a well 
executed picture of the Black 
Galleon , anoa t on a , himmer · 
ing.ea . Define your own keyt 1f 
wdng the keyboard,ort.ake the 
joyttick option, and ,t'• anchon 
a-weigh . 

Booty i1 buica lly a 'levell 
and ladder. ' galm', but with 
,eve n! twi1ta. The Black Gal­
leon haa 20 holds, each hat four 
level, a nd patrolling, cuUau­
waving ghost pint« . Each 
level ii divided by numbered 
bulkhe.ada, and you paN 
through theee by picking up a 
key . 

~~-· 
~--· .. ~--~ .. 
I ___,,........_ - ~ -~ 
.!..:L...... •.•.. 

Treuure and key, ani col­
lected by 11mply moving over 
them, but only one key can be 
carried at a tun e. Once you've 
deanedoutahold,orfoundth.at 
youaimplycannot.gett.othelut. 
few 1t.em.1, there'• alwaya col­
oured doon t.o pus t.hroqh 
Theee lead into othe r holds, or 
in eome cuee m1d,a1r- nat ty. 

Someofthetl'fflureLB~y· 
trapped, there', a 1h1p'a rat to 
beware or, trap-doon and 
va m1hmg noon to keep an eye 

onc
1
;:~:llect.edallthe 

item1 from all 20 holds, you 
hav e 45,econda to find a bronze 
key. 

The game ~ unWJual, n1oely 
executed , adchct.tve and at 
£2.50 ,1t'aa1t.eal. l,ya.SW. ... 

- 8110 
Prb £2.50 ,..._. F1.rebird 
Ol-37976M 

SPECTRUM 

STRANGELOOP 
Virgin Gamet i1 having 

:i~t: c:~g:! .~iuCbe~ 
t.er packaging and , yN, belt.er 
gamfll. 

St ra~ loop ii in the 'mega­
game' league. There are 240 
Kr'Mnl. each depict.td in very 

~ .'v~·~:ril ~ :~~o:: 
&~~:.=!:::,~:~i 
factory. The robota ha ve been 

=rtalid!':irc.'1~F.:~ 
Earth . 

The hero, a apaoeman , ii 
1uperbly detailed a nd well ani · 
mated. but allhough keyboard 
andjoyi,tick optiona are ava il ­
able, I found them bot.h unre-

:C~.!:~n!.~qufi:~!:!."f 
lenge in iteelt. Your luer pi• 
tol'1currentchargeilahown ,u 
ii your pocket atalu.1, st' whal 
you're carryinr. At au time1 
there'• a compue,, indicating 
the direct.ion to the Control 
Room. 

Once, or perhapt 1f, you 
muter control oft.he hero you 
ha ve to move from room t.o 
room,tryi ngtoworkoutwhlltt.o 
do nut. The 8Clftn display 

i 

' ' I -- - ·-; . 

=~i~n~J=~:::~ i'i"..;!! 
of1tatua 1nd1cat.on. 

Naturally, there ', a n oxygen 
level t.o be carefully monitored, 
uwel lua1uit1ta t uaindicato r 
and a pat.che. lt.atua report -
you11 need theee for repairing 
damage to your hte-1upport 
•yst.em, 

You 11.art with eight hvea, 
and a nice touch 11 that each 
time you la.ea lifeyou canttart 

~~ J::~ilY~•=:} 
thi1 type. there'• a save game 
facility. 

Suan.geloop ii very well 
done, nioely pttAent.ed and 
hard. _ ...._ 

- 8110 
Pricl £7.96 ,....._. Virgin 
G8.IDN01-221 763.5 
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ROLAND IN TIME 
If you've looked through 
Amaof\'a li1t.1 recently ,you may 
have wondered how 1my tot\.. 
ware houaecou ld churn out lhe 
whole.e ri e.ol'Roland R&mff 1n 
1u.ch a lhort time . 

ArnNf\.hiton the clever idea 
or mar keti ng a lot or different 
ga~ featunng 1mall human 
cha racten (or in one cue a neal 
und..-theone howle~ . 

1lu .1 lat.Nt pme ii wntten by 
Gem Soft.ware, aut.hon of OM 
Mumm y and SponMrman . 

The titluuggtttu time Lrip, 
a.nd in fact. the.re are ten tune 
zones, each of which may be 
enten,d independently , '° you 

don't have lo complete one 
,cree n before ,tarting the neat . 
Each tcreen ahowt a well· 
deta iled acene depict.tng .ome 
peeudo-h11torkal charact.e.ra 
and enough c:rytctala in vanoua 
awkward locatJona to I.eel the 
bNtofarcadeadventuren . The 
eole purpoee o( I.be game ii to 
coiled. theH , and If the cry,t.al 

=te~:v~~s by, 
When you at.art playu\g the 

game it i , probably a good idea 
to via1t u many of the locatlont 
u poM1ble, before working out 
a ,Lrategy for collecting gerM. 
Each of the ten mun tctten.a 
hN eevenil ,ube1d1ary Onff . 

I've come a<:l'ON 3-4 1n the 
coune or play a nd haven't got 
neartovi,itingthe m all. There 
are only three cont.roll to the 

f:e~~~:~;Zf~!1i~qtu:i~~} 
liming , anyway. The:re are 
.ome c:rytctab that cain only be 
reached from one direction and 
0~ra:."!~1 °!~:t:!e~r:~t~ 
bizarre temtory . A lmoltheten 
ltart in1utln mayK)vea feel or 
the imagin ation ueed: Dow,iAt 
Dollu Broolt , TM Roman Fort, 
NJOr-r, Dro.gon-boat, 5tt,. My 

'l,°;;,~,:~7/a"~~~t;,."rt 
Hoioccuut, Htlt ,Himkr Sta, 
t,011, w,,to{Do1M9 , TM EMO{ 
T11M. 

:.>. BBC 
COPTER CAPERS 

A & F Software built up 10me· 
thine o( a cul t following for two 
of it. previOWI game:a. Cylon 
.AttoeA and Claud .~ Egg, eo • 
MW releue from 1l ahould be 
ve.ry ent.ertainin1 . 

One of the fir1t thing1 you 
notice on load.mg th1.1 game LI 
the at tent ion pa id to the prM­
entatio n of the program. 

Although the initial header 
tcrttn 11 a fairly 1t.n11ghtfor· 
ward t.elet.ei:t oompo11it ion, Lhe 
N me can't be ... d oflhe inter­
rupt.driven mut .c which 
accompani es the loading of the 
game. l t'1a well-arranged piece 
of baroque-inapired Muu k 
which nicely while. away the 
mlnuta before you start. 

The inatruction ,heec.., con· 
Lrol display and at.art or each 
pmetc:ree:nmvolve.omeclever 
manipul atio n or tcree n con­
t.roller rqiaten to prod~ the 
effect or unrolling the tcree n 
from left. lo righL Should you 
reac h the high-acore Lable at 

~.=:.~t~n;..:~ 
'nMI a:ame i, a lot leuorig1nal 

than eithe r ol A & F", recent 
hita, a nd in volvff picking up 
little men from the tea, while 
avoiding balHatic miuilN 

!::n~ :U1re1:it;:N:: ~ 
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ped f rom pau1ng Zeppe.lintand 
anenemyM l1copt.er which,ha­
doW1 your movN. 

Landm1 your copter on t.M 
pad on the lel\.-hand .. deotthe 
tcreen take. a bit o( getting 
uaed lo, 11nce at will regi,ter a 
landing only when 1et down 
from a certain he,g:hL Should 
you be unfortunate enough to let anythin g t.ouc.h you, the 

~
1~t~-<!,~:»:.t ~ 

cruhine in certain part.I oft.he 
1ereen ca\l.lN perohar ,pnt.a 
anomaliH. 

Every two tcreerui • uOON9-

f::!ry c::~1::~e:~t!rc: 
can earn you a lot of point.a. A 
well-executed ga me, but with ­
out the add ictive quahty o( 
aome or A & r, othe r off'er­
inp . s..wma.. 
- 7110 
Price £7.96 ........_ A & F 
Soft.waNJ0706-34 l lll 

The a.beer vanety o( ,pntet 
t.ak.e.eome beaun.g; e\ erylhane 
Crom e:xpreu train, to aan:. 
pha.gi, ptetod.actyla to port­
culliaee.. 

Th .ii i• a U'\le arcade adven· 
t ure, m that yw are oft.en 
caug ht U.RaWIU"N by eecliOM or 
cnunbhng ground and limited 
in where you may go by un,een 
bamen . ln one or two placM 
you have toovent.ep any v1•1ble 
aupport 1n order lo make a 

~:: r:,:nnr1.~::Sio°:!! 
it. I felt Ju.stdiably cheated tn 
losingoneo fmyten live. . When 
entenng a new tcree n, be pre­
pared for eome mea ny at t..ck­
mg you 1mmed1ately ; only on 
the •tarting ICreeNI caD )'OU 
ueumeyourentrypo1nti•eafe . 

The aound ef'rect. are adequ-

:C~l&::f; ,:;:ei:::i:~ 
got. nither irri tated by the 
repeated rendi tio n o( : 'I Love To 
Oo Awandering' , which pro­
videt an unstoppab le back· 
,round to the gamt. 

Overa ll, though , t.hll, i.,: an 
u:oellent game, varied and ,m. 
aginaLive with excellent. u.ae or 
gra phlc:t and at tut ahowi::.1" 

=~::.~~!~i'l~::!:i 
people (apart from tho8e who 
wnte mto 1ame1 map to bout 
of completing Sabre. Wu.If in 
under 30 teeonda ) entertamed 
for manyhoun.. S--W.... ._ ,Mo 
r.tce £8.95 .......... Ameoft. 
0277-230222 

~~ SPECTRUM 
PYJAMARAMA 

Pyjomoroma ll one o( l.hoee 
garnet that you can play for 
houn on end and still not 
manage to pt. anywhere at all . 

r;:!!:t~iJ ':~t1~-, ii 1u1Tmoa 
~~o::eta~~~:J~~ 
Ing from a vilitation by t.hla 
notturnal beu t , but every· 
thing m the bouae teema to 
have expanded m 11ze and i• 
running not around the place . 

Our hero 1111mply J&ven the 
I.Uk ofwakin, him.telfup from 
t.hi1 night.ma.re 80 he can go 

~~ J~e:r~~oc~'t :{!s1ft 
up and Wally will wake up. 
Well perhapt it '• not quit.a 10 
11mple, firtt. Wa lly baa to find 
the a larm clock and Juat. about 
every ob;ect 10 the houte ll out 
to,tophim 

Pyjama.ram.a hu what. ii 
pr'OOlibly the IDOi&. etunrung 
gra phics you are likely toaeeon 
a Spectrum . All the room.11n the 

::ioo~~ic:!:{t!ry~= 
animatio n la, needed 1t ll done 
u: tn mely well . The re 11 no­
thing more fngh teruna than 
beina at.tadr.ed by an extremely 
larxe rout chick en while 
payhta a viti t. t.o the kitchen . 

Oh, by the way moving 

. ~ . . ' 
I., •• ,"l• - • ' 

-----~~-·-
around I.be houae Wally dON 
loee energy, e1pecially 1f he 
touche. one or t.he badd1ea. 

~~ :: .:: ::r:= 
re~=~=the pmeilp'Hlt 
fun t.o play, you .:,on begin t.o 
rear t.hatyou are1u1Tering from 
a ni1htmare younelf. Af\er 
about three hounofplay J at ill 
found m,-elf going around in 
ardM . MuMi you i.he il\lUUC­
tionadouythatt.hep.mebePI 

:rr~p:::~ i'::~~ 
are a nu.mber of object.a tcat.­
t.eredaround thebuildin,ma.ny 
ofwtuch will help Wally in hit 
tra velt, however you attn 't told 
what they do. 

Pyjama.ram.a i• probebly one 
of the beat ever gamN releNed 
fo,theSpectnun . -C.. 
- 9110 
Price £6.00 ........,. Automa ta 
0706-7362'2 .. 



FACTS ON FILE 
llllool•t11o-1o1·,11n1-111o1:=:::;: r-. . .. -- ........ --. • ...., 

Most of the progTams for ACT', 
Apricot eith er come with the 
micro or are versions of PC 

IOnware. Files an d Folden belongs 1n 
the unUJual category of 90ftware written 
in the first instance for AC"ra juicy 
micro, with PC 11nd Sirius convenions 
coming later . 

-· ..... ------............ ~. 
----------- ·------· 

-------
Files and Folden i, one of tho&e 

packages you'd normally label 'data· 
bale' , but the manual deteribes the 
pack.age a.a 'An interactive filing and 
reportina ,y,tem'. 

Starmm Corporation bill1 Fi let and 
Folden u the world', fint electronic 
filing cabinet. So where i1 the justifica­
tion for lh ete clairna, and jUlt how far 
doea the prognm itaelf live up to the 
'inte ractive' angle? 

To begin with, all fileure represented 
on-acreen u folders which you can tai lor 
u various types ofbmineu fomu, such 
u u.lea ledgen , invoices , cheques re. 
ceivedandtoo n. Animportantfeatureof 
th e progr am ;. that it uses command.I 
that are very English in style and i1 
geared round the use of function key, for 
eaaeofWle. 

Presentation 
The package comes replete with manu­
al,ringbinderandth.reedi .sU. There are 
two veniom of the program , the st.a.n­
dard version being for Apricot.a with 
256K RAM, the extended veraion re­
quires a minimum of 484K . ACT will 
upgrade your ltanda rd version ahoul d 
you decide you need the extra 1pace. 

Documentation 
The manual is an A5 ring binder with 
plenty of acreen 1hots and a good index . 
lt'a quite well designed, but with the full 
on -tcreenmeaageundtheF8 Helpkey, 
documentation i1 rather redundant -.. 

most of the aui,t.a.nce you'll ever need 
can be displ ayed on the .screen. 

Getting started 
The various .ection1 load in at overlay& 
when required, eo the master program 
di1k must be left in the default drive at 
all times. The firat atep 11 to enter 
OPENP1U:, then apeeify whether a colour 
or monochrom e monitor it being used . 
After that you may have to enter a 
pasaword , ifyou'vedecidedearliertouiie 
this hand y facility. 

The main menu appean &CJ'OM the 
bottom of the display, with each option 
accessed by one of the Apricot 's function 
key,. The main menu option, include : 
mak e a folder, filecabinel ,and help. The 
complete list i1 1hown in Figure I . 

After &electing F6 (filing cabinet), 
you're presented with a sub.menu, in 
which you can alter the data drive 
uaagnatio n ifneceuary. 

To create a document you select F3 
which then ahow, yet another sub. 
menu . Selecting F3, 'Work on Folder', 
allows you to name a folder and create 
the first part of the folder'1 detail. This is 
where the boxes which will hold the 
information are designed . The cunor 
cont.rot keys are used to move around 
and make t he frame for the information. 

Once th e boxes have been designed, 
the type of information in each one can 
be defined . There are facilities for 
apeeifying text. figures , dates , times, 
yea/no and eo on, again u sing the 
function keys . 

Data entry to the folder is activated by 
the 'Make Entries ' option, and once 
information haa been typed in , validated 
etc , the data i• stored on di1k and the 
Search menu can be invoked. Again 
eight option • are available, 1uch as: F2 
Search for, F3 previOWI entry , F4 next 
entry , F7 delete current card , 81 well aa 
Help and Exit. 

Files and Folden hu an automatic 
report write r. This compri ses two sec­
tion, - Li1l and Sort . Information can 
be sorted by 1pecified columm and there 

Figure 1: Main Menu options 

F•ltdliolibr 
n 
F2 
F3 
F4 
rs r, 
n 
F1 

Foodlon 
Get Folder 
Revise Folder 
Make Folder 
Make Report 
Other Functions 
File Cabinet 
Muter Exit 
Help 

are fac1ht1es for using mathematical 
operation , . 

ln the second 8ection, page format, 
1iz.e and output device can be designated 
at will . There are aleo facilities for cut 
and paste u well as the abihly to 
produce mailing label s, 

In use 
Rather than wade through the manual , I 
used the tutonal d11lu to acquaint 
myaelf with the system Given the 
copiouA on-acreen messages 1t didn 't 
take long to gel to grip1 with 1L 

The standard version of Files and 
folders can hav e up to 125 fields on each 
card. Each field huan upperl1m1tof78 
characters. Up to 125 eort keys are 
po881ble and the maximum number of 
entriesis65535.Sevendafferentnumber 
formau and three for dates and times 
are catered for 

----... ~~ ·--
I 

--------
Verdict 

Files and Folders is an extremely 
easy-to-u se database 1y1tem with a 
large degree of 90Phist1ution that 
doesn't gel in th e way of iU 11mphcty of 
operation. It can be learned extremely 
quickly - highly recommended. ,,. 

REPORT CARD 

--
- Fii.and Folden ...,.._ Datab&N -A- - &anom Corpontion ......, ACT Pvlar Ltd, 
ACT HOUN, 111 Hq:tey Roe,d, 
Bimunpalll , Bl68LB 021464 8686 ,._. 
Oaak ._,.._ IBM PC/Sanu. ...... 
0.1 ... 
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TAILORED BUSINESS SYSTEMS LTD 
11/15 Bush House, Bush Fair, 

Harlow , Essex 

Complete Bus iness Systems Tailored To Your Needs 
hmd on Ap1ito1, IBM I. S,nyo 

Hard Disk + Free Printer + 
Free Integrated Account s 
SoHware Inclu ding Payroll 

Training & Installation 

• Sgifem 2 • 
APRICOT 

PORTABLE 
+ Free Modem 

& Printer 
includmg Free M,c,oma1/ 

& Telex Fac,ft(y 

£1995 + VAT 

• Sgifem 6 • 
IBM XT 

Hard D isk + 
Full Integrated 

Account s Package 
Including Payroll 

+ Free Printer 

• Sgifem 4 • 

SANYO 
MBC 
555 

• Sgifem 8 • £4890 + vAT 

APRICOT POINT 32 

with up to 6 
Terminals wit h Free 
Multi User Integrated 

Accounts Package 
from 

£3995 + VAT 

with up to 32 
Terminals Includi ng 

Full Multi User 
Accounting Software 

frOIT' £3995 + 
Dependmg on number 

of Termmals 

VAT 

Depending 011 number 

ot Te,mmals 

• AUTHORISED A.C. T. DEALERS • 
Training given 

with each 
System supplied 

Full M,lnfmnee mlf,bt, 
Leasing Fae/I/ties arranged 

~ 
~~ ... ~~~ 



BOOTY 
Wei shivef me timbers and splice the 
mainbrace and pass the grog, me 
hearties. Here be the greatest pfrate 
actvencure of them al. aboard that 
3COUf119oltheSew!o Seas- the dreaded 
Bloci< Galleon. Feasc ye, eyes on the 
BC)()TY-ful treuure stored kl 20 holds. 
There be pirates. parrots and tun gaJore. 
K )'OIJ _, like II, ma .... we'N hang )'OIJ 

bi' the hlgheSI yord-ormlll 

THE WIW BUNCH 
Blamed lo< a murder you did not 
commit. your only hope is to identity 
and capture the real killer - a 
member of the notorious gang , The 
Wild Bunch. But can you also survive 
life on the run in this adventure set 
in the Wild West ... 

BIRD STRIKE 
Wing a plane to release a carrier 
pigeon ... shoot the carrier pigeon 
and add a note to the stave at the top 
of the screen ... shoot enough 
pigeons to complele the tune (witllout 
getting wiped out by the relentless, 
pursuing planes} ... next ww,.,e. 

Look out for these games in the FIREBIRO silver range at selected high street stores. 
SPECTRUM TI-IE W1..D et.NCH BOOTY MR. FREEZE TERRA FORCE Vl<JNG ~ MENACE BYTE Sf1TEN EXOOUS RUN BABY~ 
cotM.4000RE g,t · BOOTY MR. FREEZE· EXODUS HEACW::HE ZU.U 
VIC 20· SNAKE 8ITE MICKEY TliE 9FICKY 
89C MICRO It' BIRO STJW<E GOlO OOGER 11:X) OAOPS OUCK! 



SOFTWARE 

The new range from British Telecom.© You'd better belie¥e ltlll 
AREBIRD SOFTWARE. WEWNGTON HOUSE. UPPER ST. MARTIN'S LANE. LONDON~ 9DL TEL: 01-379 6755/5626 

Firebird and the Fireblrd logo are trademarks of British Telecommunk:aUons pk: . 



T'S ULTRAKIT 
lw SpoctlN ----

If micro manufact u ren ever wondered 
what they could do to make th eir 
)at.eat toy more attractive to hacken, 

they couldn't do wone than include a 
suite of progTamming tool a. 

The importance of programming aid• 
i1 eno rmous. Give a craflarnan a good eel 
of tools an d he'll be able todoagoodjob , 
Give him only a rew t.oolaa nd he'll do the 
job a lot slower and not u well. 

H i10ft., who produce the well known 
Puca.I (iu ue 4) hu come up with a 
Buie toolk.it that i1 one hell of a piece of 
90l\:ware. lnterruptd ri ven, th i1aoftware 
providet the prognunmer with 35 com­
mand.I, ten functio n key. , Microdrive 
compatibilityandtoolkitC1Utomiu.tio n . 

Features 
The 7K Ultrakit can be loaded before or 
aft.er program develo pment. and give. 
the pro,ra mmer t wo typee of command. 
Finl there are 23 kit-command.I which 
requ ire paramete.n such u numbers or 
1trinp , and there are 12 pre-defined 
commands which uec: ute immediatel y 
and require no parameteni . 

Ten fu nction key 1 can be set up with a 
1tringo f 255 characten each . The string 

Table I Ultmlut commands 
labbr ~viatedl 

-
Line gene rator. 
Error det.eetion. 
Duplicate progr am Jines. 
Program lines. 
Program 1ine. 
St ri ng. 
Di.sablee part.a o(t.oolkit 
(or uee by Buie . 
Temporarily disables 
Ult.-akit. 
Display default 
paramete.n . 

JOIN Program lines. 
NEY Function key. 
LOS( KIT Deactivate Ultrakit 
M0¥[ Program lines . 
NUIIID Renumber . 
ON DtllOlt Error detectio n . 
1'UT String buffer. 
QS(PIJtATOlt De.fine separato r. 
-. Move RAMTOP. 
stmTnVTE String. 
1"MCE Program executi on. 
IWMTt Clock. 
YAIIIAIUS Displa y. 
W~ Clock. 

Pre-defined commands; 

"-1'11111Tt11S, CIIUNCIU, CIMICla , 
~ l'ACIU, IW , lOWot CASE, 
Wftlt CASE, CI.OCII Y-, AU1111 Y-, 
AUIIII SWITCII. .. 

can include Ultrakit comman d1 u well 
u normal Basic keywords . 

Atrro ,NU MBER,COPY end MOVE 
are used to generate line nu mbers, 
ren umber and manipulate partl of th e 
progra m being worked on . A flexible 
FIND and SUBSrITUTE will work in 
ai ngle-ahoto r globally, and in bot h cues 
line numben are reporud . 

A very powerfu l comm.and ia TRACE 
which can be u&ed to di1play program 
li ne and atate.ment numben u the 
progr am is ru nning. Part.a of th e prog · 
ram can be &elected, and a single 1tep 
option i1 allowed . lf single ste pping , you 
havethe fwther optionstoliatvariablee. 
list C'UlT'ent line, list next line, cle&r 
tcreen and retta rt tr.ce at one of t.en 
apeede. 

The pre-defined comman ds inc lud e 
four typee of program compacto r, clock 
and alarm, u well a, a command to 
display the Spectrum's memory map to 
ecreen or print.er (Figure 1 ). Many of the 
comman ds can be dumped to the pri nte r , 
and in all there iaa lot (Table 1). 

In use 
The tint thing I did wu to tra nsfer 
Ult raki t to Microdriveafte ratrippingofT 
the Ba.sic loader . Thia enabl ea the kit to 
be loaded when a program i1 al read y in 
memory and it's worth lhe effort. 

or all lhe commands available, 
TRACE is lhe one I us,ed the moat. The 
SYMBOL SHIPI' key is used to aingle 
st.epan d thi s i.aa wise choice becau&e it's 
igno red by lNK.EYS. The only di• 
appoi ntment with TRACE is that it 'a not 
pouible to make a dump of the line 
numbers to the printer . Hitofl uaurn 
me this will be included in a later 
veraion. 

Verdict 
Thi a isby fa r the beat Buict.oolkit I have 
Wied on th e Spectrum. Eaay to ute 
(which ia importan t in progra m devel op. 
ment) , it enables the Baaic programme r 
togetonwitht.hejob . ~ 

Figure 1 Screen dump of MAP 
command - --CHANNEL INFO .. ,., CHANS 

PROORAM START ..... PROO 
PROORAME.NO - VARS 
VARIABLES END ..... LUN• 
1 PREE.BYTE ..... STKEND 
TOPOPBASIC 68137 SP 
RAM'IOP 6817tl RAM'IOP 
Kn'STAHTS 68178 KITRAM+-1 
USER GRAPHICS ..... UDO 
TOP OP M.BMORY ..... P-RANT 

PROGRAM SlZ£ 277 VARs.PROG 
PROGRAN+-VARS ... E...J.JNE-PROO 
SPACB!BASICJ ..... SP-STKEND 
SPAC'I (CODE) KTRAM-RAMTOP 

INTERRUPTS AND 
CUSTOMISING 
Ult rakit UJet int.errupll to ecan the 
Spectrum keyboard 60 timet a second, 
thus slowi ng Basic by about 5 per cent. 
The reuon for ecanning is the nec:eu­
ity to interce pt and inte rp ret key · 
strokes tha t would normally do 10me­
thi ng else. 

The effect of thi s acanning ia to 
s lightly change the characteristicai o 
some keys. Finl, preuing REM in 
d irectmodewil l displayo n theeditline 
the H iaoft copyright and wai t for the 
Uler to input one of the 23 k it 
commanda . 

Th e SPACE an d ENTER keys act a.a 
extra 1h ift keys whe n Ultrakit is 
active. The effect or this is that 
au~repeat on them is disabled and 
they respond AFTER they hav e been 
releued . An example of this i1 when 
accea&ing one of th e pre-defined com· 
manda. The required action is to preN 
the ENTER key, then the key conu­
ponding to the command, release 
ENTER followed by the letter key. 
Acceaaingthefunction keya is done in a 
1im ila r fashion with the SPACE lr.ey 
being preMed followed by one of the 
digit keys . 

Ultralcit can be customised in aev· 
e ral ways. This i1 achieved by poking 
t.oolltit va riablea with parameters and 
then savi ng an image of t he toolkit to 
tape or Microdrive. The clock, alarm 
and tr ace displays can be directed to 
any part.o (th escree n, an d in the cue of 
the trace t hi1 facility will allow th e 
output to be d irected to the report I ines, 
thus avoiding any clashes with the 
mai n program . 

Th e toolkitcan becwi:tomiM!d eo that 
the clock and trace are displayed in 
normal video. The copy routin e to the 
printer can be re-directed thus a llow· 
ing for many type1 or printer interface 
to be uAed. 

Finally, saving the Ultraltit to tape 
or Microd ri ve will a l90 aave any 
functio n key definitiona . 
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On"WARE PRO-TEST-IBM 

MOAcomput.e r 10ft.wa111canbealOl* 
into definite cat.egorie.. 11\ere are 
word proa!!mOnl, dat.abuH, 

epttad&heet&, account.in, pac:kqa and 
Pf'Ol1'&DY for vertical markets . Here we 
have a product which claim, to crute 
another eate,ory entire ly - an Idea 
ProceMor which loeically proceue9 ideu 
jufl like a word proceNing pack.age work.a 
with word.a. 

There it even a bolt-on p,ickq e, called 
Graphis. Idea , that let.I you create draw · 
inp, titl es, graphs and picturet . 

Getting started 
The Idea Proc:e.o r LI onl y available for the 
IBM Ptteon.al Computer or XT and cornea 
complete with three dialu and a manual . 
Two o(t.hMe diab are eelf-tuch modu lem. 
Oneh.Na1e.l(-runningdemonatntionand 
theothe r l~n1andaamp lelila Theldea 
Proceeeor requil"N a mlnlmum or l 92K of 
RAM ror operation, 10 tome UNn ruy 
need an extra .RAM card . 

Diak one contain1 the Idea i>rocffeor 
program , the Muter Menu for DOS 1.1 or 
2.0 . The HelplCl'ff:IU and Printe r confip 
rat.ioo, are alto on thit cliu.. The INlONld 
diak ia a •lr-running demo with eight 
NCtiona. Hello - the int.roductio11,,Ent.er 
-howtoente rtMt, IMtrtio n and deletion, 
Seuthin, , Block mov-, CardlUe, Formal. 
and Run the demonatntion. On the thud 
ditk there'• an intenct.iwe tut.or,al, the 
program to let up the ......... m,anu and 
detail, for eonfi,urin.,-etbe rprinten. 

The (U'fl. ttep ia to mak e a •lf- bootin, 
"°'kin, copy of lho ldN - by 
adding the l)'ll t.lD tracb a.ml ~ 
onto • new di.tit. Nat th e SA V'£SCJlN 
program wbichca 11 Nwapaph .....,...ted 
by Lotwo l-2-3and amlw.....,.... iuet 
to either DOS I .I or 2.G.-7iaally conligure 
the prinLer and the p,oeram ii ready . 

In use 
The Idea ~r certainly doeen't fit 
in\o any 1ingletoft: wue eat.elO')' . lt'1 bNt. 
dMCribed in ou tline. lffla8ine informatio n 
.. ail.able in the form o( not.et. ,pread­
lheeta. ucerpUI from boob or magax.inet. .. 

report.a, contra& and boiler plating and 
even 1ub-routinee all Dffded in tome way 
for UN with the procram . Then the vilu.al 
aide in the thape or drawinp. diqrama, 
line chart.I, bar eh.art, a nd titles. 

Now imagine them be.in, combined u 
needed through a third aru and you have 
the Idea Proceeeor in operaLion. The t.ut 
mwuca.n be any 1tandardASC ll file1a nd 
the INphics Crom any pphie1 procra.m, 

So the.re', a Lert editor and cardfiling 
l)'ltem all in one. lnllead ol u.eing t.ht 
manual , I decided to wie the .ell-running 
dtmo and leuon.a to undentand the Idea 
ProcieNor. Aft.er loadln, the working copy 
ol the program the ma.in me.nu appean 
ahowing just (our optiona: Cardfi le, Direc ­
tory, F.ditor and Quit. 

Aft.er taking the ()ardf\le opboll. the ten 
choieff are ahown at the bot\o m of lhe ..... ., 
1 Info, 2 Help, 3 FtSet, "4 TabSet. 6 Refrm, 
6 FtCode, 7 Bold, 8 Ulin , 9 Wrdwn,p , 
10 +Lina 

At tbt1 et.age any information t, entered. 
Then The Idea Proc:eator Lrantfers th il 
info rma l.ion on\.o electronic 'card, ' whkh 
lft i.n turn ll&or'ed in 'drawen' ju.at. like a 
conventional filing cabineL Each o(theee 
.. ..,.. ca.n be atored in • •b1net.-which 
bM a capadt y ol eight clrawen . 

Arr, eard*1'ed. ll iiwlued by one or more 
key worda. When a reporti1 produced and 
90IDe atra infonu.tlon ii needed , you 
,w,kh to thi1 Ca.rdfile, UN the Fetch card 
iutruclion and enter \he keyword. 

The tut can euily be moved Crom the 
"'F.ditor to Card file tor ,torage . Any card can 

be revued ,t any time and key wordt can 
eaaily be changed . 

Twoolt.hefeatureamo. tappe11Jinawhe.n 
compued to other i>rocramt are the 
facility to replace anythina accidentally 
erued and the ability to ,tore image1 or 
Kl'ftnl produced with other toft.ware 
pacug:Nlike Lotwi 1·2-3,a ndatorethem 
on an elec:tronic ' card' , 

To make the proeram even euie r to 
operate it'1 po19ible to create keyboard 
m.acroa tha t can be up to 100 k.ey1troke. in 
len,th, operated by a 1ingle key . 

In purely technical t.ermt. Tbe Idea 
ProcieNor can have up to 1,500 wordt on 
anycard,andmanqeupto64,000cardain 
a d.alabue . The Editor and Card.file an!l 
lntepated and operate 1imulta.neou.tly. 
Filetcan be edited uptoa maximum lizeof 
160K. Graph.I and 1preadlheeta can be 
incl uded In the printed text. 

Documentation 
>.. a manual the documentation 1upplied 
with The Idea Proceeeor i• quite clear and 
divided into 1is eection.t. Overview, N arra · 
tive RefereftCII, Expert, Tutori al and 
Appendix. I didll\ aet. u far u the Expert 
teetion , but worked through the Overview, 
Narrative and Tutorial. 

However working on-ecreen wu better 
than re ading t.bt manual. ln (act with the 
aidoltheOncreen Help facility , 1t tend«! 
to make the manual redundant . 

Verdict 
If you write rep>IU, article1 , documenta 
and want. 10met..hlng rnore than a word 
proa!MOI° wit.bout havina a comphcat.ed 
dat.&bue 1y1t.em t.o UN, then the Idea 
Proceetor could be the anawer. Priced in 
the mid·ranaefo r lBM PC word proceeeors. 
you have WP and tomethin, more . The 
facilit yfo ru,ingfile1(romotherprogram1 
and inaerung gnpbics and 15>rud.thetta 
makee it particularl y valuable. 

Maybe Idea P'roc:-eNor i.tn't ltrict.ly a 
proce:MOr or ideal u 1ucb, but a combin· 
ation el«t.ronic card filing 1y.tem and 
word prooeeeina pack.ace wl lh other pro­
aram competibility 11 quite a combination 
in a tingle procram . ~ 

I 
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Onepat.lel--downoftheCom· 
modore 64 dill archaic version 
oC Bui<:. l t'1 not 1urprilina 
the.re.lore thal m..ch,ne code i., a 
IU~ that fflOIJt Commodore 
64 ownersdecidetodelve antoat 
.ome1t.age. 

For th11 rea,on machine code 
bootu keep appearing on the 
booklhelves,. and th it title LI 
jutt one more t.o add t.o the 
thron« , 

However, thia book doe, 
it.and oulfrorna lotoltheothers 
that are ava ilable, a, u.cen.a1n· 

~kad~t.a~t"~tru::rih~ 
buic, or machine code it ii rar 
too technical and a ~nner 
would probably find il t.ouah 
goin1. 

I got the diltinct impN!lllion 

~~!!; w:tt':{o~efr:~ 
oft.he Litle. Thitmean1thatth e 
fintaectionolthebookbecomH 
no more than a refreehercourN 
1n machine code and a rew 
people will find thal they can 
0

::fr!:~~u
8 .~~°Iii~ ,etint.othe 

book you will IOOD find il 
becomin.g an extremely ueerul 
rererence ,uideu well u being 
anexcellenllutorial m the way 
thatyour64 wortu. 

Sectlona cover .art routine&, 
hiah reeolution ,raphica, and 
inpul oulpul t.echmquet with a 
(ew1impl ecircuit1 l0build Uae 
o( aprilQ in machine code and 
the ,ound chip are mentioned 
only brieOy and (or a book 
claiming t.o be tor the 64 theM 

!::~ .co; ~ hau:re ~nfo=~~ 
live way. 

All in all, thi1 i1 a handy book tohavearound. SC 

A IJ)lendid book with one traaic 
naw. Prentice-Hall halahipped 
it. in from the US and done a 

PCN OCTOBER131N4 

-­,~,-· .. _.., -­.. -.. -l,,b £7.75). 

For a boolr. with ~ ~gee, th i• 
volume has little onginal con· .... 
The nrtt leci.lon. or the book 
rehuhM the content.I o( the 
Acom diU manual, with lot.1of 
nieewaffiet.ofill it.out.11lt.rei1 
no ment.ionoltomeorthe more 
advanced reatures available t.o ~::-::c:n.~e 08WORD 

Tbereilal.10verylitlle in the 

:tirits~p~:::.dr:;=! 
from a book that purport.I to be 
aboul clilk progn.mmina Lech· 

niA~~e detail. are really only 
relevant lO the Acorn 1yat.em, 
althouah there it a chapte r on 
alternative OF&. Amoom and 
Watford only (two pap, each). 

Eventually, the book sew 
around t.o tpvina ,ome exam­
plea, called cue 1tudies. Theee 
are : a telephone directory Ji.,t... 
in&, a file-~t.ching program , a 

r=:u~the~:,=rure:,~ 
pie data but, a cliak IOU tat, 
and a fairlyaimple lile recovery _...m. 

The bfft thing 1n the book 
wa, the way in which theee 
examplet are documented. The 
1lyle l, very Pucal·1Jh with all 
the varia ble. lltat.ed at. the 
beainnin.g, and the rMt or the 
program wrilt.en in procedure 
and(u.nct.ionbloctu. Each one of 

LbeaiadMcribedindeta iland ldetaill the condition codM, 
the whole pro,ram ia litted al bnncha, and arith.melic. Thit 
the end toallowitt.o belyped in doetnotcover bu1lt,.in mulliply 
- ifyoucanworkupthalmuch ln.,t.ructioftl. 
enthutiu.m . From I.Ju. point, lhi np go a 

Overall, the layoul ol lhfl Ullledownhill .Thereialemor 

~~ ~no:~~art!!::C~ ~ e~':.';1::~ri-!riliJ,r,':: 

~~:1er ~ha ~ todain:;'e~ ~~:lbri:ta=Ptfo°: o~eJ.: 
~k!:~':':fu':i!':: coTh~~~ai=~n II very 
,C:y, gueu. ~ rew illutlrli· w1efultoanyonewhoha, hada 
lion, are aenera Uy very a1mple httle expenerw:e or program-

~:f~ .~_:nd1~:U or ::t.:e~;re=~~~ 
tr you have bought. a di,k the 68008 

drive ror the BBC then the The tut part or the book 
manual that will come with it. contllt.l mainlyora liAingola 
and LM abundance or aruclM 68008 cliaa11e.mbler. It would 
on the 1ubject.. will be more have bet.n nicer to have an 
u.eerul and infonn,,tive than a.uembler but you can't win 
thi1amU1ngpieceoflnpe. NG =n!l~~~n!t~~t~: 

,......., ing il in, ll appeara t.o be pretly 
........ ceve n thouahili.twrit.tenin =.~., ufu=ic~way In the Jut a.............. chapter i., mullltuking. Thi• ia 
......... ., an a,eemb ler Idling and hope,-
S.... 14,ekut fully, ir you have undentood 
0 .95 (,...,.,.,_, the reato(the book, it. will make 
161,...... .omekindorarae .Tberecould 

~T t!~~~~S~,~~ 
(or (God help them), i1 t.o leam 

~cu1-:.:~~~~!ri~ 
would like lhei r 1tudent1 and 
pupil• t.o leam a IS.bit. mkro · 
~r language , 

Since the QL finally came 
out., there have been quite a 
numbtr or boob for it.: t.h.ia 
would appear lO be one or the 
firstthateoable1you t.olryout 
the ...-.mbly code iteelf. 

The book at.artl out with a 
chapte r ent itled bita and byt.ea. 
1'hit inlrOducea you lO the 
term.a u.aed; RAM being Ran· 
dom AoteN Memory, ROM I.I 
Read-Only Memory, and to on. 
YH. it'1 u 11mple u t.hal. 
Unfortunately, the nexl chap­
ter m.ake1 a quantum leap 
(,orry) and throWI you in al the 

:~~onW:,tite ~•!f I:nciae 
If you have had no experience 

o( other nticropn>CMIOrll then 

!!:e. w;:1~=de~~':C c::ti: 
the memory map and proc:u­
..,... and arehiUCture. 

Aft.er t.hi• we are introduced 
lO the bNk move command, . 

~:;pt fur~et;~ l~:~ e~e~ 
very lit.lie explanation about. 
word and byt.e1ize1and i.nat.nac­
t.ion lonN.ta . 

TbMe are buically implied 
but iryou have had any experi­
ence oC other IS.bit. proceaeor 
codinc languqel 1udl u MAC 
11 thenyou11 have no trouble at 
all understanding any o(thia. It 
youhave.n't.thendo n.'lworry!A 
little practice will ahow you 
what'• happeniq . 

The next chapter or the book 

have been a lot. more on thi• 
subject1incethe68008 and the 
QLare ,theoretically,goodalit. 

The ract. that many QL own· 
ers could be lint-time buyen 
will probably make thi.t book a 
lit.t.lehardgoingforthem . KC 

-. .. . .- .. .... --i., I 
.... _ 
--,110.ts ·-­-,. 

A bit o( a cheal on two count.I, 
thi1. First., it.containa litt le - i( 
any - new material . The bu.lk 
o( il l, culled Crom previou. 
Oran.ad.a lillM on the 64. 

Tbeeeeond naughtya,pect LI 
in thel1lle . Allhouah ilmak eaa 
reuooa ble effort. lO be 'com· 
pl et.e' DO book on the 64 can 
make thal claim without. a 

~~~ch'o!~on~t.=11ine 
'nx,re ii a tertion on Neemb­

ler but ililnothi111 more than a 
CUrlOI')' look al the 1ubjed. and 
you11 find no menlion oflh1np 
l ike int.e.m.ipt,,driven ,raphics. 

Some or it i1 very aood, 
particularly Steve Money'• ,ec. tion on graphica and ,ound . 

1'0 round tlunp orr there'• a 
collect.ion or program, but the 
emphu.i., LI on p.met. A better 
betwouldhavtbeenacollect.ion 
or utilillea like 1Prit.e and 
graphic delignen, and a 
machine code monitor. 

At the price, the boolr. ia aood 
value, bul t.here'1 lllill room (or 
a real 'complete' pide lO t.hil 
powerful machine . PW 

" 
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tlZJ .• .... 
(0 •• m• .., .. 

WANTED 
PERSONALCDMPUTERI .. ..--.. -. 

Morg811 Camera Company 
110T-Cou rt Ro,,d , 

~W1. Tel: 01-3112512 

DISCOUNT SOFTWARE 
PCNTOP30ALL 10%0FF. .......... -. 

UTILITIES AND BUSINESS PROG· 
RAMS FOR ALL POPULAR HOME 
MICROS. "PHONE FOR OUR SPECIAL 
PRICES. 

l'\.EAM!OIO..OIJl!~.0 WITMQROOl 

IOfTomoNI 170lDIIO.ID, 
TEL:IIZ713ffl3. IWILOW,EISEX. 

c..t.c:t: Tony O'Really 

TO GET MORE OUT OF 

101IB MICRO! 
The WHAT! WHEI£! WHEN? .. 

HOW MUClr ol<he 

PA.11'/PEUONAL COMPVTD IIEWI 
Lma.An .,,....._ .. ,_ ..... , 

SPECTRUM 48K SOFTWARE 1-:...,~..=:.::-1 
• 9VIC IOll(XWJl)QUN • 

~~ [ ._. ..... ,....~ ...... 
..,ci-.. Mldilf'lf o.ll lftlmwi be ....... .,,,.,, -
--- -t7t5(111di*'c PU ,,,,,.Vo\0 ,c w..M,SelllM"Z..,,,,,.,_.._ .._..,....... ......... ._,,.._ .... _.. .. 
o..i.o.. r.oc-...-.111ct..11ct.lNISMI ,_.. "' 
- 1ap11- l1 !0~ ,&,,nclV o\O. T-CM MII 
M"'Tloe~..._•lor'lllollltllllCIJIOPl"'l." S...~•OOIIUl"'""""-• S,.,...,.,lti 

MFM Data Services Lid, 
DeptPCN, 141Aca.dt 1 ROH, 
TN&aridt:eWtll1, KIMTN1 2U 
....... ci..c...i .... .u.uu-.. 

~TIIIICOi.llllH ... ==-~Ml ........ -.~ 
........ CIOdit ... _...._...._..°"' :::..c::::.e:c;:.--_~=~ ,. ........................ 

111t.1W:':::J.~ 
f*- flZlfJnll17 

Diskettes at Bargain Prices ..... ~...,.,.... 
'" lflCII ........ ...... ,o ... .., ... w ~tlD 
.W.. 1071 11~ 1l~ 
IA$F' 11«1 1·UO 17.50 
c.o.c 111IO 11.70 =- ~ g1: 
...... 1ta 211.70 
....,,_ 1UO ZUO 
T.0.1( 11.11 21M 
~ 1ltl0 ~-

=:=.~"!'*~C-.. &CIMfwe_.._ .......... 
~-=::.i.:o"==:.=::::;:-.. 

MonN OWrMN UK Ud 

...,,.. .... 
"" .... ,,. 
'"' .... .... 

Unll JC. CWlnon Wc:.uhopa, C.nnon D,tv,t, W• .... Ooc:k 
l.Otldotll14tSU 
T• : 01.-TUIJ ---

""'°""' 17.tlO ,,.., ... 
'"" ... ,. ..... ... ..... ..... 



Clllll'VTEIIS 
SAIIYOMBCSSS 
SAIIYOMBCS50 
BBCB 
treereco«ltr&software 
A.CORN Electron 
COMMOOORE6' 
su,a.AJRSooc;1nlm 
lreesoftw1f'lworth CS6 

-TORS 
SANYOOM2112 
SANYOOM8112CX hi ra 
SANYO COJ 125 col 
SANYOC03117Mcol medres 
SANY0a>31 $Hcolhlrts 
COMMOOORE1701col 
Del"°'Y 
ProPIICll 
Vlu&IM 
OtMrnema 

m 
750 
311 

'" "' ,,. 

75 

" 117 
325 
455 

'" 

l'MITDIS 
EPSONRXBO m 
EPSONIWOFII 251 
EPSONFXIO m 
EPSONFXIOO '" CANNON PW10580A 291 
CANNONPW1156A ffl 
CANNON PJ1080A , 21 
COMMODORE MPS IOI '" SINClAIR..,.._.:U 

DAIS~ 
115 

EPSON OX100(S)Of (PJ 4311 
JUKl6100 3IO 
OAISYSTEP2000 251 

DIIIYES & CASSETTES 
OOMMOOORE1S41 

WZAITMCIITAMM _ ... -­ttl 

Benari Computers 
92 WARGRAVE AVENUE LONDON N1~ 

01 800) 191TllL8PM 

<,Rf/ I I\ 
( () 11/' If I I /{ \ 

Acorntof"t (C) 
Micro po""c r (C) 
Mi cro pc,wer (D) 
Word wise (R) 
Cuphics (R) 
Disc d oc 1or (R) 
C.arcuhr( R) 
Prin1m.utcr (R) 

SOFTWARE 

HARDWARE 

L7 10 

l 6.~0 
'1tofC r1ng 

lJ6 00 

I17 so 
l17 so 
l.17 lO 
LI] so 

BBC 8 "'",,, ""I fo, 
lcitcJ1offu, 

Acorn f'ltt tr on £191 00 
Di~k drhcs 1001' I99 oo 
A fu ll r.angc of~r ip hculs b .a, .1il,1;blc, pria- s on o1ppli · 
c.at ion . Pr in t" rt-- C,71.00. Moni tors-l ,99.00. Oi lCI 
from on ly I,1.00. 

All the above pricu include V.A.T. (a •s-% 
(C}-<:as1<1t• (D)- o;,k (R)- ROM 

I SOFTBOX 
WORDSTAR PROFESSIONAL PACKAGE 

HUGE REDUCTIONS 
Word star 

Mall merge 
Spell star 

Star Index 

£295 
£145 
£145 
£116 + 

Wo rdstar Professional - J;:Jer 
£395 inclusive 

• Now available for the IBM PC and compatibles 
Woil<s on nearly all CPIM 80 machines 

SOFTBOX 
48 u ahlord un e 
Dry Sandford 
Ablngdon 
Oxon 
OX13 6DZ 

n tn doubt about your m.chlne . phorM 

0885 735280 



In amolr.e-fi.lled rooma and 

f~~Y:e.~~1r.00:1~ 
:z:·r:c to i:ra: ~!C::.: 
cle•n·living es.ecullvf!I are 
aign ing an alJ'ft-ment Cneeding 
juat. a httle gentle penuuion ) 
todnt.nbute Ram J am lallee . Or 

atleut, tht1t'1 what PalattNyl 
ii happe ning . What do you 
th1nlt 11 be1nc u 1d? 

Sendu1your1uggeet1on1and 
we'll awAJ"d four lad1e11 (£20) t.o 
the winner of th11 Uughline 
compet.1llon. The addree, to 
note ii PCN, Evelyn Houae, 62 
Oxford Street, London WlA 
2HO. The win ner will be 
announctd in iMue 85. 

Nowhere'npuuler .Amember 
of the PCN alaJT wu recently 

!~ 1:b~~u~~n:r~~i::: 
20 hit lint dart flew into the 
~Jell . 

The NCOnd he •lao aimed •t 
the treble 20. It followed •n 
1denti e11l an:and-with 1urgic· 
• I preen ion - pierced the dead 
centre oft.he fi.ntdart'1 flight.I 

And there they hung . 
An animated converutlOn 

en11ued Wh•t are the odda 
aga ins t th11 happening? 

Euy, Aid one comput-er­
literate obetrvt.r A dart board 
can be divided 1ntoS60degreH , 
10 1t1360 timf!l 360 to one 

But hang on a minute What 
• bout the d11tantt from the 
cent.re or lhe bo.rd? 

Matten started to aet out of 
handand~ ·ewantyout.ohelpu, 

:1!;,fv~ntt:"~Je:tlgorilhm 

SYNTAX ERROR 
TI>ere are noSyntu Erron thit 
weelr. Eithe r we kept • clean 
aheet or you' re OOl readJn.i the 
maguine ucloeely u you uaed 

"'· 

-F-11 Plua 4 t.heoddett name of the 

~~:e°r?$:.!:C~ ~~: 
OU1put 
Treat yDW11f!l(to a Tony Crow­
ther onginal m our butterfly 

f!ck!rt!kC:~~::: ,; 
Spectn.tm, Amat.rad and Orie 
ownen. BBC!Elec:t.ron uaen 
can alao take advantage of our memory monitor . ........,... 
Raven, have an eye (or bnght 
ob.,ect.,.: we check onethata1m.1 
t.o •ve memory on the BBC'• 

In the flesh bu:an-e fea t ure o( the cue wu BT not SO OK ~!~:--.:r~:; o;:n~ 

Curioua goinp-on in the Mid- ~~!!t1::e a o(ho!!:h mi:: ~:c~:~~de '!..uo~~r ~ Cheetah keybowd. 
la.ndalutweek,withLheBinn· MOre before being re-united expecc.t.obemostof\enfreefrom Software 
~~h~~y~-o"fcf°wt, n~ he.c;rn with ii.owner . intm'emv=e that g:iVf:9 )'OU the Vi.aual databue rnanqement? 

by Sm p1eceoffleeh .ewn beck re!':e~':u::1d11~=~ ~~li~I~= ~t"~ie~~-~:~:o;I: 
on. should tJlke care wMn v1Jl1tang oC.econdt ? You gueued it . The we niv,ew Mua:1calc for the 

M1cro1urgery 1,1n' t too un· thell' local dealers - 1l toundt BnuahTelecomt«hni cal preet Commodore 64. 
common thete d.ayt but the u If Pac:man't runn1ng amok er>qume. numbe r ~:::::::;::;-;:::;::::;:~:======:;--=---:=:::::::=--===------1 ~ o..hi1the1ameo fthe 

.. 

-Oct.obf,r l0-12 
Oct.obtr 16-18 

LJ -

0 
0 

week, but look out for the 
low-down on the lat.ett &Amff 
~~ ~m , Commodore 64, 

Roeulon 
Thelat.HtnewtinMonitor , food 
for thought m Random AcceN, 
gu..idanoe from Rout ine In­
quinea. 1urf1 up tn M1cro­
wavee., and a ll our uaual da1n · 
tiet . 

.., .., 
0 .., " "" " .., u 

PCN DATELINES -San Otgo, USA 
M•nc~ -Onhne Conff'l'f'~ 01-868 4466 

Parado11:CroupLtd 01-2412364 
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Unique technology: British made g,.e;·:~.i:r.~~'<~~ig•\~<J:.~:"o,ing 
I 

• d I h • 11 d your Access Card number . For other ammate g ass, asp er1ca y curve ~~~r:e;rt:'fo::t.~ral~~~uldbe 
Contrast Enhancement Antiglare Filler. :!·~~·t~;e,z.;~;r•111v• ;r,here 

Up to now. contras t-enh ancing filters computer displays unprotected screen s r,r0 fREEPOST R°oo1AG. ciAF0e;;:-rCN. 
have always been flat and so has thei r can cause blurred Vision, watery and Ola>·don on Tyne T)·ne& w ear NE215SG 
performance , because the screen or your itchy eyes, headaches and (accordin g to I Telephone: (091) 4t4 M24 · 
TV. monitor or VDU is curved , such authorities as the Instit ute of 

Up to now . most filters have been Ophthalmology ) even permanent I My TV Monilor VDU Is _ _ (make) 

f~~~~.O:::~J1
0~:1~~"a~~ndtng cha=.~~.;!s1~~ah~l. durabl e and easuy I __ (moc1eo <stze> 

1amJ~a
1
~~!~~iters have cleaned withou~:ex~~;~~~;p~~~s1:~d I My Computer ls: _____ (make model) 

been expen s ive awk ward CEAFS are available from I Plea.sesend me _ _ 9 _cEAF(s) 
prod uction tec hniqu es leading retailers at onl y __ 12 CEAF(s) 
have meant price £19.95includingVAT. I __ 1,rCEAF' (s) 
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