


A THRIFTY 
NEW PACKAGE 

FR FRANKb™: .. 
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The Frank.tin ACE from CK Computers . The Desk-top mi cro that 's 
CP/ M ANO Apple compatible ANO much , much more . 

Looking for• PltflQNI comp.1ter for vour bus,ness? You get mote for your money 
wnh the Franklin ACE. CP/M and Apple c:ompe11ble with greater a,q)llndi~ and lowef 
COSt. Our ••in pnce includes a h.iN pro4HSIONI peckage with• great many refinemen ts that 
count as utrM on • lot of other famous m.cms. 

For a base yet~ start. Frri.hnACE 1000. Compratlblewith the vast 
,angeof Apple II hardware and aoftware. All Jl'ICluded in 1he FrriltnACE 1 OOO pacbge jnot 
extra): 64K RAM mefflOf)' Joystick/pne .,.tdle connectOf 

12· k-V numeric pmd 50-watt power 
Alphll lock key Buitt·in fan & perpetu-' con~Of'I 
VisiCalc keys ACE Writer {word p,oc ... lOf) 
72·key typewwiter style ke'(boa,d, upper & low.r C.H 

If your need1JgrON IO programme Storag,e. add stand-a6one ftWlklinACE 10 ~ 
disk dnves. t'Mn or JUst 110Q1e. They eneble you to reld " wrne .. Apple II ~ t'**t 
diskettes. ,f'duding V~ ~ CP/M based prognwnmes. PIUQ-in oontrdler prtMdea: • 
compl,ete subsystem. 

OJ, upgrade .,.our ACE with more 11'1'e. S1mpty by rep&aang the top coYel" IMth the 
Frankkn ACE 1100 housing twin floppy disk doves and UOIQUt d1rect-d""'8 stepping mo1or. 
A vas t range of applca11ons tonware 11 8Y81\able. 

But yOU can ge111 all in one fully eQU!pped F ,-nklln ACE 1200, Apple II and CP/M 

competllbte: 
CP/M Card trebles $P88CI of nw,y competJtOrS 
Doubles RAM 10 128K 
Ooub6es displaycapebffrty 10 80 columns (2 4 knes). 
Franldin ACE 1200 has one bu11t-1n floppy disk dm,,e and conttollef IS standard. A second 
drlV9 .. uslly ktded. 

To find out more about the Franklin ACE from CK C,omp.nen, n!'lum the coupon 
NON or telephone us on (0934 ) 516246 . 

'Tim. ". uid S.njemin Frenklin , .. i, mon..,- ·. So cmll u, now . We 'll Hnd 
you de te il, by retum . DNle, enquiriH welcome . 

~He ttnd me Ml detl#ls ol the Frank/,n AC£ 

NAM~~~~~~~~~~~~~~~~ 

POSITION~~~~~~~~~~~~~~~~~~~~-

COMPANY~~~~~~~~~~~~~~~~~~~~~ ............. ~ 

ADDRESS~~~~~~~~~~~~~~~~~~~- 41111iiiii111iilllli~ ... .,.. 
re,ePHONe ___ __________ -=....., CK Computers Ltd . 
6 Oevoni• House, High Strfft. WCHle. Weston-tuper-Mare . Avon. Tel; (0934) 516246 . Also et ; (0752 ) 780311 . Telex: 45786 

F,..,WtnACl ••~vlNF ......... ~C.O.OC,.-. Alll* ••..,.-.i~d~~lnC. 
Vi..e.k " 1 ......., ino.-t,. ofV•Co,~ C:,/M "1 ,....-v-11 d Oog,$11 ~ 
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The price of quality 
Next week v.c' II be asking you to pay an extra Sp for PCN. Unfortuna tely v,c JUSt cannot 
continue to provide this magazine for under 50p . No other magazine c,.·cn a11cmp1s 10 produce 
something of this quality for so l11tlc, and ,,.,hen it came 10 a decision between lopping pages of 
PCN or upping lhe price by a few pence, the latter won lhc day. 

You won' t find anythmgof PCN' s quality(and quantity) for less. Bui then you "'-ouldn ' t be 
reading this 1fyou hadn 't already noticed this vital difference . And for this re ason I hope: )'Ou' II 
slick with us. 

PCN SPECIALS 
Pull-out and keep HX-20 unravelled 

Micro paedia Elizabeth Wald prese nts a machine code program disassembler 
Dragon: Part 3 which allows you to use the 630 1 mnemoni cs. 

!~.t!'111' r;f~ Tltransfonnations ~ 
BBC gets a,rw,vt soft'Aarc a,,. If you have the memory upgrade s, your 1 

-. - :-,..._ ~ 
::'"~· :};hc~pa;-a~~ TI 99/4A can be given the powerful facility · 
Cifcrpu 1sUniJ1on,uOub.pagc4; to overwrite programs. Step hen Shaw explains . 
the' Law cranks into acuon agam.st 
pir a tes. paac S: E lan due ,n sprina, 
page 7: and a look at ,r,hal' 1111 s1ore 
in tcmlCOl'lductOf1. page 8 

PCNCharts 10 
Latest nw and falls 111 gamn and 
machines 

Random Access 12 
M1cto1an (an wms {IO Star Letter 
a,nrd 

Routine Inquiries 15 
MuPhtlhpiainv.crs, ·our May D;iiy 
ca lls 

16 Dragon edited 
Bn ght Ideas from re11ooA--rcadcn Microplot's Editor package is more than just a program editor -it 
Microwaves 

Gamepl.,iy 46 offers WP and DB manageme nt too. David Owe n tests it in 
tr iplicate. 

Beeb tool-up 
Ted Ball ope ns the Too lkit from Logic Systems- a machine code 

55 
monitor/debugger for the Mode l B. 

Oriddcr and Gloopcn Of'I the 64. 
page 46: One roundup , page 49, 
B BC Bomb Alley and Spcctn.1m 
Spla t . page SO: Cahforma Gold 
Rush (64) and Genera l El«uon 
(Spectrum), J)llge S2. 

Readout 
We CO\·er the new books 

ProcramCanls 58 
A dump u11l11y for the BBC 8 and 
one 10 enlargc and mo\·e itrinp fOf 
bolh BBCs: •••ork oul ywr rcadmg 
aecon the Lynx;plusthc final hand 
in Knockout Whist. 

Clubnet 68 
What mach ine reigns 111 Ramh;iim' 

Databasics 
PCN's software sct«tion 

Billboard 
Quit/Dateline 

73 

81 

88 
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BBC airs its software 
The k>ng·awa,tcd BBC TelesoO · 
warC' IC'rvitt was dtH to l('t off 1hc 
around 1h1s wcclt 

Scheduled for an official launch 
on Tuesday . 1hc sys1cm 11oill bt1m 
iOft•arc KrOM 1hc ,,,...,a,·c, 10 be 
ptekcd up on C«fu: or ad.aptcd 
1clcv1s.onseuandloadcd1n 10 8 BC 
mw:ros 

lbe: BBChasa lkd111hc .... ·orkfs 
rint tdctoftwarc scrv.cc, but that 
wasbact 1n 1hc hc1dydaysofM1rch 
--.hcn1twasplanncdto1tanmM1y . 
Amornot,1t11anambttt0Usplanto 
~n 1hc honzoM of home 
compu1cr us,rn up and down the 
coun try by IJl\'lng thcm KttSS 101 he 
ltn\d of 1aflwarc that they may not 
OChocN tSt" hi\'(' u.s«i (PCN, lnu~ 
J) 

Flat racers 
S1nc:l.11r'soc"" Oat·scrC"ent«hnoto,. 
&Y, unn 1lcd 1n the form of a pocke1 
TVltitFnda y. ,sunhkdytobeUKd 
1n us upromu,1 ,mall business 
m~o 

Allhough Sir 01\ ·e Su1dair 
hinted tha t the flat SttC'Cn 1«bnoto,. 
&Y rould be used with a mKTo. the 
11mm1 of h is hmt sugnts 1h.1111 11 
could no1 powbty be used 1n the 
busmen machine planFIC'd for 
launch 1n early 1984 

If you already have a C«fax Kl 
t he 10fl'<JiilrC will be free - cocn1n1 
1n throuah the window, 1111 manner 
of spealun1 If you don 't, )'CM.I'll 
need a 1ck1c,o adaptor. planned 10 
sell fOf £22.S. and II has been the 
wppiy of these un,ts from Acor n 
1hal 1J thou&hl 10 h;,,c held up thc 
Krvtce . 

The bulk of the 50ft,farc -
probably ,.,.'0-thmk - will be 
educational and 1hc rest ..,-,II be 
',cneral interest', mainly utlht~ 
About ISOK's •'OM.h will be broad· 
cast 1n fortnigh lly cydcs. acaMd1n1 
10 the BBC'son11nal S:,,ansfor the 
scrv,ce. M1K:hof1twdlromcfrom 
the BBC's °"'"'' mterockc1ronics 
stnes and from a prot«f that 
involved 1hc BBC. the 18A .andlhe 

But 1he nat·Ktccn .,.,,111011 fl&urc 
1n S.ncla1r's computm1 pla ns. 'The 
0.11 KTttn tube IS very much 1n our 
pi ans for lhc computer markc1. • Sir 
C11,·e 1.111d 'Bui reahslteall) ,.,c·rc 
m·er a year .,,.ay from usen,: the Oat 
saccn ,n por-ttblc computers • 

And a su~l.11r spokesman oon· 
firmed 1ha1 the Z.X83 1''111 no1 use 
the n11 screen. But he did s.ay that 
the ZX8J ,.-111 use: the M1C'rodnvcs 
recently 1ntroduocd for the Spee· 
trum and that the buStncss machine 
,-.,11 use a non·51Hdard oper1111n,: 
1151cm of S1ndair '1 own dn1in 

He .dde d lhat Sinclair will be 
,·t:ry careful tbout the t1mm1 and 
nalure: of 1he: launch 1n rccoa.n11ion 
of the fact tha t unti l now it has not: 
bct n kOO'll'n for bu1ktin1 busencss 
mach1nn 

Sir c;:·1ivc's rommcn 1 on 1he 
appearance or a portable with a na1 
SCl'«n a year from now aho 
sua,csu that the ZX83 "-ill not be: a 
portable . 

SIM:Wr'I flal._,.. TY .... • lilille lllttcnte4 Cftlllt CW, ta ,...... tll,e 
.....,.., ................ flNldilM.Tlirtat .tst.TYlltllieflrlll......_ .......... ,....~.., ........ 

ckc1ronKS company Mullard fu1urcuthcstrvtetdc,·clopl . 
Some cduaitional M>flwarc 11 c.1· • Nc.1hnd;.,.,c·11hau•af ullrcpon 
pttlcd 10 be romm,u,oncd ,n 1ht on 1hc B BC"s propouls 

Big names in the late, late show 
The tclc!CII ad.lpiors arc JUSt lhc 
latest in a Ion& hnc of embl rra'™n& 
delays fOf Acom The 1.11p ol 1he 
s«ond pro«»on for the BBC. for 
eumpk:. IS still d1111ggin1 on But 
ACOJn IS far from being the only 
mtero company ha"'"' uoubk 
de hvcnnglhcaoo<h,. Here 1sa shor1 
round-u p : 
Ace,-. - Z80 tnd 650'2 second 
procnson for 1hc BBC arc now 
fflOl"e ttun , )'<"tlr m·erduc The las1 
detdhne they missed 1'as Augusl 
Acor n now sua,esu No,·cmber or 
the new )'Hr. bu1 •hethc r II means 

one or Olher or both of the 
procuson as no1 clear Acorn's 
cartndgc software 1'11S due 1n June 
c..,,.t,eni -A96 K Lyn.1,.·11hd1sk 
drives and CP/M should hive been 
launched lhis 'J)nn a Thc 96K 
model has aPJ)Cared recently, bu1 
no CP/M Of d1skt. 
Terdl - The Torch 700 v.'ts proc­
launed Wllh Un1.1 a,·a 1lablc on the 
86000 card m Ju ly. Unill IS proving 
difficult. 
MJ --. - Advance's 86 IBM· 
compatible pot"table system was 
d1.1t1nJunc/July 

CMITY- ........... ..._. ..... .._..._....._..._, ... 
e.-..,._.. .. _ ... ............................... . 
__... ................... W9"knfl: ............. _._ .. .. 
.............. . ............... 11rt. 1,t11e•PC.- .. . ,c.n.n.,.,....._.,...,.. .. ....._. ....... ., .. .,._.... ........ ........... _.....___._,.~ ...... ..... .... ...,....__._ .......... ,fNct.11.,. .............. .. ............. rac.,.... ..... uu_.......,.. .. ..,......_ • 
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TI threat to 99/4A cartridges ., .............. 
0..·FIC'rs ofTuas home computers 
arc about to 1a1n a second 1uppher 
or ,of1.,.,11rC' cannd,n for their 
machines . But from Texas lnst ru· 
menu' poenl of ,·iew. ther e may be 
doubt about how long Audiosenic 
of Rudm1 and us Amencan sup­
plier can continue stlbn1 car· 
tndgcs 

Texas ha, ltetnsed on ly one 
company other than 111e:lf 10 pn>· 
dYCC software" cartndgcs for the 
9914A computer - Funw .. ,e of 
Richar~. Te1n Funwa rC' wp­
plies cartndac, to 11.S Calif0fn1an 
parC'nt rompany. Crea11,·e: Soft· 
ware,andC reatn'C 1n turn 'lt.1ilk'nd 
cart ndge:s to Audqcnic '°' d1s-
1r1bu11on m Dnttm 

Ho,.,e, ·er , ne:uher Cru11,·c Sofl· 
W'IIIC nor AudK>&Cme IS a party 10 

the aa,tt mcnt with Tcus . H the 
cartridges are so&d urwkr any name 
01hcr than Funware, Texas may ... 

Tens ln51rumcnts has had • 
monopoly on wpphcs of canndats 
fOf the 99 4 smce 11 1ntroduocd the 
computu 1n 1980 But thcsemK'Or). 
due1or giant decided 10 make an 
e.1°'poon ... hen, Just a )'Car ago. ,1 

,:roupof1tscmploytti 1cr1 to set up 
the ir ooa11 sor1,.11re: company. Fun· 
ware 

DYnn1 the summe r th.11 aar«· 
men1 nn into complic-..ttons Crea· 
hvc: Softwa re bou1h1 a con1rolhn1 
interest 1n Fun...,are. and Tuas,.111 
rKC"d •--ith the ~bili 1y of• 1hud 
name on its cartridae:s, Thai would 
mk the brcac:h or an agreement so 
stnct that under one of its clauses 
Fun• 11re canno1 enn admit !he 

document e.11sts . 
Al the Consume r Elct'tron,a 

Show in Chica,o last JuFIC', Texas 
cave out veiled 1hrea1s 1hat ii woukt 
klC tny company pr oducma soft· 
'Ito-arc cartrKlac, ror 1he 99 4A and a 
mod1ri«1 ,·cfSfOn or 1hc 99 4A 
tPJ)Canon Tuas' s stand Accord-
1n1 to Texas. thC' compu1er on 
display included cm:uiuy for hold· 
in1 1r.1pl11a softwa re m a ip«ial 
mcmory51ore-a bu ffer - before 
it ii fed 1n10 the computer' s main 
memory. 'The rompu ter hu 10 do 
1h11 because cartridJC:$ can hold up 
10 40K or memory 1n the ir araphia 
read-only mc:moncs (GROM), 
'A-hik the user memory amounts 10 
jus116 K. 

A spokes man for Tuas·s con· 
sume.r d1viSK1n a t Lubbock Tuas, 
told PCN that u1r.1 arcu11ry for 

handlin& 1hc buUC"nna ope.nit.00 
WU included 1n lht oriJin.al desip 
ofthc99/4A . 

1'ha1 stC'ms to be no problem for 
Funware; 1he compa ny's head. 
MK:hacl Brothers, marched up to 
lhc Tciias si1nd . inserted one of his 
compan y's cart ridan, and nn 1hc 
pro,r.1msucccssfo lly. 

Fun,. ·are has bctn produan, and 
Kllin1 cart ndJCt for thc 99i4A 
since the beginnin1 of 1h11 )"U,r . A 
spokesman for the firm 1.11.d: 'lots 
of people were •'Ondcnn& ,.i,y 
Teus didn 't we Funv.",1.JC' after 1t.s 
announc:cmcnl (lhe threat to suc)at 
Ouca,o. We t re confident that 
they,,..ouldn 't 11.1t.' 

AudKJSCnlC 1.1)'1 it will drscribu1e 
cartndan unde r Funware·s label, 
'perhaps 'lt.1th a stldr:y label sayin& 
"Dts.1nbutC'd by Aud,oacnic" .' 
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Autumn crop 
from Tandy 
Afte r 1hc launch th 1ssummc r ofthc 

I I ' 

Osborne crash 
!:'1;1~~~~i:.i~ 1~~!.; ~.?:':: ~::;:crU~~ ~:~~ ~ ~~J =.,~::: _ ___,'-"--~~~ lfionty 
companywou.ldu,k.cthinpusyror wondcnng•hctherthcy'relcf th,gh ln1hcU KGrundy1nd Or.1,onhavc ~J::S.a;hc1v,c1~n;e.1c~:~~M

1
::. 

• while . In fact, it 'Niii iaunch four 1nd dry . Osborne U K says no, but already kit the tmnors of wl\at 1etves will COll'le round 10 haunt 
=h nc,w prnducu in the nexl thc~:~.;"~pa~;cdcdared could be an C~pt,on in the home them _ 11 whlC'h poinl •'f: don'I 

Not only will the rom1n1 weeks 1tsclf bankn,.pc. bul 1hcrc'1 '4111 como:;~c:~n ~~ computer ftdd ~ them 
10 

be uwnd iny 
sec the arrival of the MC- IOc:ok>ur hopt it may be u lvai«t because 11 have mixed reactions to Osborne's 
compu1u (previewed in PCN hu filed for JWOtcc11on under fa1c.8utu~blcdly 11'sf cl11h11 .......,..,.._...._ , .. ...... 
M <m1/<W, imw lJ), bul alto the cha pter 11 of the US Bankrupt cy Adam ()$bof"nc took 100 1on1 10 blilRc .._. ~ lill tMt JIIIJ 
rcluse or a new b:ntcry-powercd Code . Chapter 11 allowi 1hc com- announoc 1hc sua:cSSOf to the ...,.... . 
aroustlC" modem for the Model 100 pany 10 conu nuc opcrahn& vnl h Osborne I . 11,ina othe r rompanin ·Kaypro and Compaq portables 
portabk. a scvt.1'1-<0k>ur 1nk·JCI cou rt protechon from crtd ,ton. ac hance1os hp1n and1akcab hcof arcl'l()(rtad llyavaulabk) ·c1.· 

ri:~~e;;l~~~n:.:wo:;:hc PFS l ~!s . lnd 10 WOfk OUI IIS l~ ~:;t :1'~a1y, of Osborne UK. IC:~'!:t!':oo~~~~y=~: 
The cheapest of the ncwproducu This brcat h1n1 space •nll pvc u.td : ·Ov.ropcra 11ons ,n the UK arc the Bnt1ffl 0-ncn G roup fee ls less 

isthc PFS sortwa rcsu1lc.a1£7'9.~ O:wornc the chance 10 find a I s,cpa rate enu ty from 1hat 1n !he secure about the 51lult1on John 
J11sdosc'ty folkr,,,·cd by the MC- 10 pos.sibk buyer to ta ke ove r 1hc StatCI. We wlll "'11 oonl muc to An&Jts,ca of the iroup : 'Of coune 
pn ccd 11 • Spec1rum-bu hm 1 company • nd s trcn&thcn iu fi. trade u we have 1ttUrc Slods and v;c feel very ud . But now we sec 
t99 .9S ( thal's thc blk price for the nancn . Unul then, development 1hcrc'1 still a k>C of ckm and for the oursc lvcsau hconly 1upportf0fthc 
mac hine) . 1M modem wlll go for ohn lBM -compa 11bkmath1nc-. 1II 0:wornc I. Osborne 1. 
£279.~. IOfflC t200 lc55 than the continue . 'As far u we a re conttrncd the 'People thatarc .,·omcdand feel 
pncc of lhc pnntcr . wh.ch tops the The phgh t of <'.Abornc came 11 a Osborne I K the only porubk ,n that 1hcy"vc been kh 1n the lurch 
hst at £499 shock to the Amc n Clln 1ndus1ry .bu l lar&e supply . Kaypro and Compaq. can come to us. We w,11 be abk to 

Each of the new producu sec ms the ~utdov.n follows a liCvcrc wh.ch hnc hu 11ks of Osbo rne act as a sub!ititute for Osborne but 
10 have I good dea l lo r ttommcl'ld ckc hne ,n saks of Osborne's per · romputcrs ,n the S111e1. have no wccan 'I doany1h 1n1 abou11ua1an· ~~u:n:::;~-~=

1
o~ i-.c:""'cc'::.'"""=pu="...c"_· lc:b::.""'"=kl.:.bc=th<-'--""";;;'«t=h<::":;.·---=-== - === '"'=:== ==== = ,-, 

opc rateson n ickclcadm, um baller- .UJ.,,...-: -11111 trt. ... '-N 
tcS and allows 1hc Model 10 10 ...._...,. ....... ......,..,.. 
aalOIICfVICCSSUChasTclea:Nn ....... ,.... .......... . 
Gokl down the phone h nc. The ...,...,...._,,_..,.. 

=;=~d;:;,h:rt~ ==:.=..-: 
Modc-l lOOit Kcvcn morc at ract i~ ZIO-,aMIASCl ........... 1'-• 
as 1111ves you an cn llrcl y portabk lldlandslCD......, , -,11•11t 
phone computer 1cm11naJ. The CIIOl ... ., ..... .,D"M*. .. 
modcm•-cighsonly20ol11'1diJl()ln IDl_.twV24w.ttacia&....., 
lonJ . JY:inwtdcand2\.'ldccp . ,,..,.. ...... ....,.. ... ..._ 

Thci nk -jctpnnlcr abolootste l 11111 ....... CN ... ~ • 
1obrca k newgroul'ld . w,1hcapa,ct1y 11 .... 212 511444. 11111 ........ 
to ponl s,cven RG B comp.ati blc calW 1111 ~ • _.... • 
rok)ur,a tt hcra 1cof2.300dots pc r ...... llf • - ......,_. 
SCU>Od The tcchmquc: 11 acrom· .._. cm .......... 11111 • i-.. 
plishcd .,-11h three ~ r ink ,cu. J711.273Z. 27UA._. 27'4 ..,._ 
wtuchmixto ovidc 1hcothc r fou r. ...... I .. IIIIIC4 _... UIO. 

Santa and the sick micros 
As Chris1m11 nears. home comp.i· 
te r ma kers arc loolung fOl'Wlrd to a 
bumper K~ . But how many of 
the thousanck of mac:h,neslOld 1h11 
Chnstma1 .,-,II have to be rc1urncd 
b«avsc of faults? 

PCN ulr.cd 1hc manufact urer, of 
home romp.ii en how many of their 
machines (as a proporoon of cu r­
rent output) found 1hc1J way bac k 
d unn 1 the warn1n1y pcnod to be 
rep.aired, and whe1he r the y could 
put their finacnon a main IOurteol 
troubk . 

Some of them swdcncd noc 10 
comme nt; Texas l~ 1rumcn ts 51td 
1ha1 it -as .. -c11 pkascd .,·nh the 
rcl 1abil11y or its system,. and A tan 
pointcdou.l that it had1 1ubstan11•J 
network of siippor1 ,f anyth in& dtd 
go wrong .,,th a new mac hine. The 
aiccomp.any,na tabk 11vcs 1he re­
wlls . 

There is oo 1ndtpcndc n1 .,·ay 10 
check thnc fi1ures, and ~oft he 
m1nuf ac1urcn sccmcd pleased 
Wllh their pcrfor ma l'ICt. But 1he 
view from the l-l1,gh S1rcc111'11Jhtly 

d1ffcrcnt1nscvcra lr cspcc1s 
Ian Wil hams. of Oixom . satd : 

'Our 1mpremon 1sthat 11 ( the r11cof 
re 1urns)rsn<>1acttpt ablcyc1,bu11t 
K 1mprov1n1 Some manufaclurers 
arc .. -one lhan otheD.' 

Baclun 1 up S.ndair·s pot nl he 
added : 1Mrc 1s also a problem of 
C011$Umcr undcDtandm1 . We car· 
ncd out a 1cst of our own and found 
that about IS per cent of lhc 
mach11'1C$ com mg back weren 't 
actually faulty .' 

He acknowledged 1hat 1hc retail · 
crs bocc some rcspomibih1y 1n 1has 
rcspc,ct,andsa.td that thcytoo., ·crc 
,mpro,, mg Bui u far as the manu · 
facturcD arc c:on«" f nNi , therc ~ no 
11mple ru.lc of thum b th at m,ght 
help you pK:k an 1mmcd 1atcly 
rchablc i )'Slcm: ' It ,snoc ncttss.a l'lly 
ckpc ndcn1 on the ace ol the 
mt1nufac1urcr Of the maturi ty of the 
machine .· u,,d M, W1lhams. 'Some· 
tames 11 vanes too0rd1ng IO web 
factors as whe re the y a rc bu)H\I 
the ir componcnu • 

Ononc pom t be wuu1epical : 

PCN SEPTEM BER ?2-.SEPTEMB[R 28, 198.J 

ManufK· l'et'cent.ll• Dominant fault 
turer Returns 

..... -· - ... ..... -- _ .... --· - -· -- • ,_ , .. 
°"' -,_ 
, __ 
'Pcopk have sot to get u§Cd to 
mK'fOI - mak1n1 them. s,cllin& 
them, and using1hem .· 

Some manufacturcn arc noc 
included m 1hc list . M aucl. for 

..... ~ .. trMII: --,..... .. ....,....~ 
.... UINSO,-- Clllllf .,.._,........ ...... ........ t..., 
s- ........... ..._ 

cn mpk , has on ly recen tly lau l'I· 
chcd lhc Aquarius, and wmilarly 
Sharp •·, th the M Z700 . Fu ture 
iuuc: s of PCN will update the 11blc 
to k)ok at the ir pcrfOJmanoc. 



VIEW FROM JAPAN 

Japan Inc 
tools up 
in Engtish 

11o1 ......... ....., _______ _ -............ ___ ..... _ .. T_, ___ _ 
Not........,, __ ,,...... ___ ..., _ .. -..------·-.. ___ ..... _ .... _ _...._ .. _ __ _ no.......,.., __ .._., ___ ,, .. ___ .... _ .. __ , 

•·•-- .M1or..,.. ___ ., _ .. ____ ... _ .. __ _ 
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Cifer's trump ., __ 
The race to impleme nt Unix on a 
British·buih micro bas been won by 
Ofer , The Wiluh irc-bated firm 
bcpn shippina UniJ:on6*JOOe11rds 
in J Illy to tdl Jita and sca red up for 
rommcrciaJ dclivcrics111he s1a nof 
thuwcd: . 

Ofer .nnounocd iuimplcmc nla· 
lion of Unix in May , a mont h afte r 
the l aunch of its flaphip Oub 
buMness mkro . The Oub - or for 
that mallcrCifcr' s 2.880serics ­
ca,n be upgraded 10 run Unix and 
Cifu has put 1oae1hcr a wpport 
packase 10 bad. up the opcnti ng 
1yi lem . 

'Wea revcryaware1h11youcan 't 
just offer a Uni.1 machine ,' s.akl 
Cifer' s Pece r Readman . He added 
that 40 per cent ol t he e ffort of 
prod~n a the Uni.1 sys&cm had 
gone into findin JIOftware (oompil · 
en . database mana,emcn1 sys. 
tcms . WOfd proocuon and M>mC 

apptica1ions)tona n oni1. "There's a 
k,i out there if you look in the rig.ht 
pla«.' he comme nted . 

h has also instituted a sof1w1rc 
ma1ntcftl.noc packa,e and Wpport 
in Che form of manuals and !raining 
OOUl'KI . 

The Un1.1 th at a rer is using is 
UndOff s Uniptus , a full syscem 3.0 
with some enhancements. The 
board is built around an 8MH z 
Mo1orola MC6tl(K) with 256 K of 
RAM and memory mana,emcol 
rou1incs. You can ricld-upgradc an 
8-bo S)'llem Of specify what hard · 

~ ·· 
-·-- -·-

Chr'aCWl-..._u.t..._ 
ware you want 1Jr"hcn you plact an 
orck r . 

A Cifer with an BOOK floppy . a 
IOMb hard disk , and 1he Unix/ 
6iKOOcard willcmc close 10£5,CXX>. 

If your req uireme n ts a rc more 
modes!. the implcmcnta1ion of 
CP/M Plus on a Cifc r sy51cm won'1 
C05I you any more 1han 1he oriJiftl. 1 
price of the machine. Cifer hasjml 
announced this as an advll'l(!C on 
C P/M 2.2. whk h ii has suppttcd as 
uanda rd on the Oub and olhe r 
sysicms. CP/M Plld comes wi1h 
additional u,cr memory, Cift'r u1ili· 
1,CS. and Digital Research's GSX-
81,raphics package. 

Nor is this the lau of Cifer's 
11ctivit,CS for 1hc time bci~ . 1bc 
comp.any intends 10 launch a new 
ma.chine at Compec later this year, 
and u d due 10 add Bou and the 
UCSD p-Sys;1em to 11s 0/Ss. 

Cifcr has a bread -and-butte r 
business in terminals . and is anti· 
clpatina a turnover of around £8.2 
mill.on for it s latw. financial 
yur. 

=.."":.·.:::;..-=.:...-::::...-:--:..-:=: Seven Stars G<o:::~':::!':O:::::;.... .. 
................. c. • ......., .... ,...... hiah $pCCd and returns errors in 

- .. --··--·---- ,·ogs Nascom codeinlerocti .. ly. (TheNurom·, • ..,...,.~ .. ,.,...,., ..... ._.,..,........ tiSCmbkr norma lly chews its way 

...................... ._._ .... ~ ftwu ~t~~s~os;o;:,:~~·= :~":~,:!;:1te;e 1~ 1hc~r;;~,!: 

....,.__ • ,._ ._. •,...,... ..... ....., t. .._ ra Nuoom computers nuiy be over. 1&tc1.) The full-screen editor in-
~ ........... ~ - tllilt CPJ111, .._. - SevcnS1arsPublishi n1olCamdc n , dudcd in the £9.9S pacbp in· 
Wr1' ......, ... Nt .... __. ff• ....,_.•,.,_,•IN London, has intr oduced • vcl'ltOfl dudes rom.mands for aeatina ::-=...~-::..~==--~ l-o1_,_,.,_,_ .. _,_,..,._•_•1e_d_we_m_bl_,_'·-'°"_=_•_•"'-'""- "-"-"'-•"-'"..:.•· _ _. -----to-twer/11_ .... ................................ ........,._...., ___ ... __ .. __ .... ,_ .. _______ . 
...... , • ..,.,,._ ,..., ..,.,., ~r. u. s.ia..n , w -.............. _ .. _ .......... __ _ ___ __ .,., ___ r.,,_ --... -··--------.... 
___ .. _____ _ 
-........ --.. --.. -· '---"'·------­-----..-,er---. ... __ .. _ .. __ , __ _ ----·-·----... -ssso ............... cr ....................... ,...... ----..... _...lit:_,._..__ .. _ __ Ill, ___ ... _ ..... _ _ .. ...-. ... ____ _ 
.... , .... -.---·-­--.. ·-.. --llt:-o-lolfT.,. .......... 12.zo-. 
-T..,..150. 

Gamesters put in plot mode 
As if fiJhtin& off rant.I of CO$l10C 
muggcn "'asn't enough. pmct 
had.en arc now faced by the 
prospect of hclpin1 WOfd·blind 
sci-fi authors 1hrouJ)I 1hc last few 
paacs of tht.ir novcb, or (even 
worw) t•kin, c,:crcisoc. 

M011.ic Publishin& of bl in11on, 
London, will bcJin publishina 
packa,cs of 1ame1 prosrams boob 
by the likn of td ·fi authot Harry 
Harrison in the nc:wycar . 

The games ""ill follow socncs 
from the boob and will sivc pla~n 
1he chance todttide the cndinaof • 
boot . There are no poin ts for 
addicts of the mot"c violent lpKe 

games who solve a mystery by 
killing off the whole cast of charao­
tcn. 

And whe n 1ha1 novel approach to 
llll'IC:$ software hat drained a 
player' s intclkccual stamina , there 

.,, .. ., ........ a~ 
is alwayt a nice relaxing joa throu gh 
the woods - an annch.air·bou nd 
jos. 1ha1 ii. Phipps Aslodatcs of 
E'lff-11, Surrey has launched 1k 
Foust , an uercise in ~nt«rina 
(• form of Scandinavian 1onure) for 
player and Spcctnam. The p me 
leads the playu • Ion& tcenic pa1hs 
and otfcn hazards such u falhn& in 
the lake . II sivcs a new mcanin& to 
the comm and RUN . 

Phipps it on 01-193 0283. 
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Crackdown on piracy 
Arc you thu ortofpcnon.,, ·hobuys oomm111ecohhc BrmshComputcr prcss.ion1ofahtc rarywork . Weare 10 bttak mto t he dcfcndan!' 1 pre· 
a software paclcaac, then 1end:I a Soactyw,llsc1 inmotl0ftana ttcmpt hopin1111·ccancc1 an MP'ssuppon m1sei and 11.kc o-ay .ny pouiblc 
copy -..histhn1 through a modem to to mtrodua: 1 pnva1c membe r 's 8111 to put f°"'11rd that type of amend· 1ncnm1na1,ng cvtdcnce 
you r mate's mkro? Well watch it. 10 amend 1hc current laws o( mcnt.' The impetus fo, the BCS's "'°"·c 
Thccombmcd m1gh1of Wc11m,ns- copyristu . The oommittce d pre· The Copyri&,ht Ac1 of 1956, came from a mcct,n,of the World 
tcr and 8 N!.S(IS111an11n1uptopu1 scn11n, a draft 8111 to the 10CXly'1 Britain's own intcrprctadon or the Intellectual Property Or1an1sa1ion 
151optoyourlittlepmcandcvcry technkalboard . Berne Con\'CRIKMI, IS already I andthcUnitcdNattOMEd\tC.lhon· 
copy of the pme you try to lf thcdocumcn t (andancxplana· pa1chworkofamcndmcn1s. ButttM: al, Scttnuf.c and Cuhunil Orga· 
produce. tory memo) tttt:ivu the board's BCSc:kartybdtt~ ·a: 111s1unc IOfflC n.iu tlOn 1n Geneva last June. Tbr: 

In shon , 1he pa.rliafflC'ntJ of approval. 1t will then pus to the formal legislation covered IOCt· even tual findm1 of !he fflC'elmg SCI 
Britain and the European Econo-- Parliamentary In formation Ttdl · ware Mrl lartadmitstha11hercarc up 10 const<kr software copynght 
m.C Commu nity are lurning their nofOIY Commmcc (P ITCOM), 50fflC very fine ar1umcnts to be wu that the problem should be 
lcpsla11,'Cm1ndstO'Wardsannioon under the IUJ)Cl'VISK>n of Lord made 1n comparin1 proa.rams to couchedmex ii hngcopynghtlaw 
ofcopyri1h1 lawco1,enn1c:ompu1cr Lloyd of K1l1amn An MP may l1tcraturc. and many par liamentary Some of the lcaal and tcchn,cal 
so€twarc . Ahhou1h Pfcccdcn1 1n then take up the 8ill-1netrect ,an lawycn,,.'OUld hke toscethe whok cxpcns look1n1111he problem for 
Bntish oouru • ·c,aM hcavdy amcndmt nl - for inu oduclton 10 Act redrawn . the Europe.an Comm1sioion 1n 8rus-
apinst commtraal bodies sus- Parliamcn1, perhaps 1n the next Nonetheless, the H11h Court schthinkth1111a1 1r.ngea111tude . 
pccted of IOftwarc piracy. the ICSSIOtl. tcncb tom.akcdcas,onsinfavourof One qucs11on aridna might be : 
ma,o rityof COJ)ICn may ··ell ha, ·e a Bob Hart,dn ,1rman oft he BCS's 1he i,,a,ntiffs 1n casn of soflware docs u ansla11n1 • proaram from. 
few ycan' pact w1i11n1 for a copyri&ht comm1ttcc . to4d PCN piracy. Butnoactu&IJI.M:lg.mcnthas say.Fofllan10Cobolcons111utcthe 
common poltcy on soflwarc copy· 'We would hke 10 amend the )'Cl been made. lns1ud, accordini same problem as producin&a pirate 
riJht in the EEC. Thne ttunp do airrc n1Acttocnsurctha t copyri&h1 to the Computer Rcta 1lcn' A.uo- Sp. mdl cd1t10n of 1n En,.ltSh 
noc happc n 0vtm11h1 . would ex1end 10 sor1warc proa· Ntion. an 'An ion Pillar dccis1<>n' l'IOYel? 

But thlS week, the cop)Tia)lt rtms, ma k1n11hem a hernahvc ex· hascnabkdapaa1nuff 1nthrttcascs Al the momcn1. 11 docs noc. 

Rair Basic Mattel drops 
price of RAM Diaital Research' s answer to Basic· 

86. Personal BUM:, has found its 
way on to a UK·Pfoducedmterob)' 
oouncsyof Rair . Aquam1suscrswhooouldn'1 afford 

Ran , the IOUrteO( ICL's Person· lo buy the 16K RAM expansion unit 
al Compute r , •i ll impkmcn l Per· cannowpte koneup fromM attdfor 
sonal Basic under CP/M86 and l29.9S . 
MP/M:86onils Businc:ssComputcr. OnJinall y the RAMpack •'H 
Thc software 11 •mllcn 1n BCPL sclhn& 11 £A9.9S but oonstdcr1ng 
and nccd:uough ly43K of memory . that lhc Aquanu1 cmts f79.9S the 

Rair's 8 us11\CSf Compute r will add-on 1ttmcd a bit cxpcnSl\'C, 
have no 1rouble aocommoda lln& ii , M.c:hacl LI.Inch of Mane I satd : ' We 
with 1tJ maximum IMb of memory dtd a test market and found lhat 
a nd concurrcnl S-blt and 16-btt compared lo othe r expa nsion uni IS 
proccuors . The company says that ourS was expcnSlvc - to •·c 1ook 
this choic:e will SUII the Personal Cl()off ." 
Baskpackagc.•-ith 1ucmphl1don Withonly4Kof RAMi n thebn,c: cou,.. - TWlllllllll...._c..4,,-.,..._.._ .. -... 
PfO&rtM dcvtlopmt:nl . machme the sys1em can be ell· ,_. ......... ,,... .,. M tse.15 tllt _. ........ .....,_,, 

OncofthcUK'sbcst-es11bl1shcd pandcd to a poss.ible S2K to wnte ........, .. ...,.~ .. ....,._ .. a• ............... • 
micro makers, Ra1rhasbcc:npnJ bigcrJ)fog111ms. .._.. ............. ...., ......... _........,...,...,... 
1hrou.ghchanse,s recently thll have The RAMpack IS ava,lablc from .. a,...._ fll ,....._. dral C.-.. ...... .....,. ..... ~ 
brou&h1a(rcsh1n,ect10nofcapttal, High Street stores and th rou.&h ....._._.... ................ _,_......_..,........,._,. 
a scrcnat hcninJ of its deale r net · sorne ma1lordcrcatak>t:ucs. ,........,. ............. ae.N.e..a.ct......_. ... Ma-4 11114. 

=i~a~:S~:S.~ivin& off of its f..--- -------'------------------~ 

@~&~J§'tif~§ Compushack trio in UK 
nics , Qumc, IBM, Tuu Im.IN· Anochc r th ree IBM compatibles 2 COits !SI) or from 0.111111 Re · Ava1labih 1y of all th ree 1yitcms is 
menu and Hazeltine The com- havemadei1 tothcU KJ11it1ntimc sc:arch(CP/M861s(42).ltlooksas1f not expected for the nc111 two 
pany's rna.nq;n, director Robert to cat<:h the bandwqon . 1hcdramaucpncekadsc111pby1he months . Compushadt can be ron-
Mou n1a1n said that RTS intends The 11\kh.1ncs are produced by ,·et-to-be--dclivcrcd Adv ance 86 ,s tactcd on 01-93!10480. 
e, ·en11111Jy1oscllc:ompk 1e1)'1ttms . the Tava Corpora tion, which owns already eroded • P1pcrtog,c took the opportu nity 
no1neccs.sanlybuiltb)'R air . the American m a ll chain Com· 1bc Tava portable 11 a less at iu JBM<0mpahble launch to 

pushack . En&hdl 1ys1ems house drama1icpropcMo1tion-pn:,duc1100 announce a range of k>w--cost dh.k 
Papcrk>Jic has bcome the Euro- models W"ill •·cia)I around 32lbs and drives for the BBC micro. Tbr: 
pcan end of the Compuihact cost £2.199. Bui )'OU get a ZS6K drives come in a very complete 
franchise and ha1 broughl !he new system •ith tWln 320K flopptes, packa,e -.i1h cabh n&, cas.in1, d1U 
mach1ne1 •ith it. IBM pphics and a IOin screen. in1crface and Kenda Software's 

'The T1va (k5k1op PC looks like Compulhlck • ·all supply the 1ystcm DMFS. plus a free d11k IS 1tandard . 
an IBM andcos t1 like anAppk . lt 11 with CP/M86 and a Bas.c. thou&h The <hsk 1ntcrfact is da11ncd 10 be 
PC-compatible and comes without Concurre nt CP/M86 may be sup- rcaJly easy 10 fit, 1hc I I chips 
d1skdrivcs,butwilh~K.apn n1cr patcd by lhc 1,mc the S)"lcm 1s necaury coming 1n a plUJ·in 
port and ,.,.-o 1oerial poru for £999. actual ly availabk. module r11her than as sc:p1ra1e 
Compushack estimates that a twin The third and as ycl unseen chip1. 
J20 K disk syste m could be pul system is a twin processor machine Pnocs. indl.M:lma VAT .a rc: IOOK 
lOfCthcrforaroundll.SOO,thou&h dcwgncd for ncl'fo'Ork1n1, It 11 - £2l9.9S, 400K - £389.9S and 
you would 11111 have to b\lyopcral· claimed tobc IBM-compat ibkand twin400 K- £649.9S, Papcrk>aieis 
in110ftwarcei1herfromlB M( DOS lhc prict has yet to be freed. on01-935<W80. 
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Flythe 
Learning Curve with 

condor · 
database 

see costs take a dive. 
Get your database up and running fast with Condor the Integrated 
system you can upgrade when you need Increased manipulative 

power - IBM PC and Sirius versions Immediately available. 
Condor Is compatible with all micros with CP/M, 

MSDOS, CP/M·86 MP/M, PCDOS . 

FAST TO IMPLEJIIIENT EASY TO CHANGE SIMPLE TO USE 

LEVELi 
Single Flies 

Simple Reports 

Computations 

Full ~ Formatting 

.-only£95 

LEVELU LEVEL DI 
Multiple Flies Fully Relational 

Relate Datasets Database Manager 

Statistics Indexing 

Change Datasets Report Generator 

£195 £295 

~ 

Selected Software from M.O.M. SYSTEMS Lm ! 
21 Bon Accord Street Aberdeen 
Tel: 0224 571825 Telex: 739740 

~ M.O.M. I 
~ the information engineers 
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Spring-loaded Elan 
Elan Compu1cn has launched itJ quahtymonitorand tu·fi.Thcscnal rolloppyd1skdriveiandanyfu1urc andlu~propams. Elan·svcmon 
£200 wondt r micro in the bnt intcrfaoc abo prO\'ldcl a network add-ons 1ha11rc produced. In the l\asfulhupport fora l11hchard• ·arc 
British trad1hon. The machine capability which will be based on a words of Elan , the system 1s1\'t goodic:s. The machine aho has a 
beats all home comp,.itcrs (a nd simple three-wi re 1ystc m . 'futu re proof' , 11 has 'ob5olesccnce ' word processor' 1n ,u. ROM. 
manybusinea machines) on paper Thcmactunccanbcupandtdup buil1 out' . In ihon. the Elan appears to be 
butwoo'tbcauil abk:untilApn l. 1ol 28K1ntcmallyandallowl RO M But hard,,.-a,c 11 only half the 1hc soptusltailcd yet affordabk: 

ThcElanEntcrprisutaruoff au canridia of up 10 64K 10 be scory. Elan 11 a new company produa thal people have been 
64K, 2.80-bascd mlCTO 1n a U) hsh plugcd 1n. Beyond that. you'll foc~d as an ofbhoot of UK wa,11111 for. As a m!CfO. 1\$ spcc 1s 
case w,th a full keyboard and nttd a speal,I expansion S)'Stcm sol1warc house: ln1cll1,cnt Soft· miles ahead of ron1c mporary sys.­
bwlt·injoystick . Ascricsofcustom n,cknamed11'cStack ". Thisalk>-'A'S ware. The Elanisthcfim madunc 1cms. Bui then. to 1s 1u delivery 
chips providcsdramllic abihllcs . you to expand RAM and ROM to lo be •nnounced ._.,.,ha new ANSI d.11e. Elan tJ confident that ther e 

Graphics can be up to a rcsolu· 3.9 Mb (shades of lhc Nc•brt1n) uanda rd Basic. will be noth1n1 to match it by Apnl 
1,onof672XSl2w11h2S6coloun . lbc Stack abo allows you 10 1lu s 11 a full Baste with many -18 months ha,·c already bun 
Text can be displayed in vanou s conncc11he Elan '1 1-.,,·1n Sony mic· addi1ions to allow for structured 1ptntonde,'Clopmcn1 
fo,m ats up 10 84 oolumns by S6 
Imes. Thfrc a rc obv10US Pfactkal 
limits imposed by memory we but 
the Elan will kt you fr«ly mix 
'modes' on the screen. II is, in 
theory. J)OWble to emulate the 
scr«M ol all popular micros , 
althou&,h the Elan has BO hardwa re 
spri1c abihty u Jtandard. 

Sound is Pro\'Kkd w11h four 
vok:a over eight octa, ·cs 1n stereo . 
II is rcJ)foduced either throuah the 
TV Of Walkman-St)1c headphones. 
Full control of cnvc.lopcs •nd 
volumn ii, ofcoun,c, 1v11labk. 

Standard intc-rfKCS arc twin cu­
scttc pons, ,._.;n )O)'Sllck ports, a 
printer pon and Krial pon The 
mlchinc can dnvc eithe r a TV or 

Failing funds 
force club to 
close doors 

sm1.]ti:n;ui~~~=-~ Business soft at Sharp end 
makina c-nough fflOnC'Y to pay off 8"5lncu uscn -.,,ho °"',, a Sharp cqu,p the retailer • ·uh everythi ng 
thein1c rcstonfundsloancdt0K t1t 3.5-41 1nd feel bogged ~,, by he needs to know aboul his bu51· 
up. 6prcs could loot at a package ncu, CO\cnng such 11cms as im· 

To act the dub bxk on its r«t caJled Kumacoont I mediate 11ock valucsand 11od.tak· 
woukt ha,·c needed £\I, milllOO. A Pnmanlypitched at retail s.1orct. ina . 1nd1vtdual 1tcm I-lies data, and 

A software club s,ct up to se ll spo\cs'lll·oman for the club said : the program has three main sec· help with mark-up . TIM:: purchase: 
an·pncc commercia l packages to ' Mcmbcn who've sent money 10 uom. The Ylc5 scchon can be used part of the pr<>s,ram coven s1ock 
its mcmbcn has run mto financi•J the dub to buy toftware will be by s.aks staff for Kllmg. rctt1v1n1 purthast:s and expenses . 
difficulty and dosed 111 doors. Jiven • rdund. Al the moment the uoct. rc<:ord,ng tak,np and check· 'The package oosti; £4.5-4.25 and 1S 

The MKf'OCOfflputcr So(t,..·arc proc:cgbllow . in1undt1ltcd.edncm1 . ava1labfc from Kuma Cotnputcn. 
Oub, • ·hk:h has been in opcradon · As far as we can s,c-e 1h11 side of 1lic: managcmcnt 5cetion a1ms to 0628 71n8 
forei&,htmonths.has32.000mcm· ou r opcrationswillbedoscddo,t,11 1------- ----- ---- ---l 

1-~-"-bi';_,_~_~_own_''_·_::,._'_"._""_'_""'_-·_=_r;_~:_'.~_,,_-_ .. _·_-_· .. _·_•·_·_,,-i WH Smith 
takes plunge 
into hardware Sirius maker 

hits problems 
Severe tulbKks II Victor Tech· ful 1t hu developed 100 many 
no1opcs 1n the US •·ill not affttt ovcrhcadstooqukkly.' 
Britrsh supplies of the S.rius. lkcauscofprootcmsansinafrom 
ICOOfding to ACT , the rompu1er' s Vktor's un"'lCldy dis1ributKln net· 
sole distnbutOt' in Britain . But •"Ofk,ACT' mil,ht k>okchcw hcre' 
Victor's staff rcductk>ns of O\"cr «) 10 handk some of the business for 
pcrcu1willprobablyforccACT10 Apricot . the Binrungham firm's 
5pr'tad ilS chot« of America n portable 16-bit computc r . 
distributin& c:ompanks for ilS own 11lc American launch of Apricot 
Apriool computer early ncx1 yur . will take place al the end of 

In 1he past mont h. VM:tor has November al the Comdex show in 
5hcd about 1,200 jobs, followinJ Las Veps. SuppltCS to the Amer· 
heavyk>uclcarhcri n 1heycar.1lic: ican market will not be in rullswin& 
Ame rican1 blame slack businu.s in un til Jlnuary . 
EuropcdurinathewmmerfortMir Mr Foste r told PCN that by that 
rtten t performance . Accordina to lime ACT could well be handlina 
Roacr fotter. ACTs man1gin1 many of its s.alcs thrw&h kachna 
dircctor. ·v.ctor has expanded so 1ystrrnshou.scs in the US. 
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WH Smith has JOlncd the rankJ of 
the manuf1e1urcn with ,u 0*11 
computer-compatible c•ssclle re· 
a.de, . 

Scllmg at 09 .95 the tcCOt"dcr. 
called the CP0-8:JOO, wo,k1 with 
a.ny a,mpu1cr that kJrd and save, 
proa.rams u~na standard mic,, 
rophonc •nd earphone sockets . It 
c1n alto be used for normal rccord­
ina and pby-bllck of pre-recorded 
CHSCIIC tapes. 

1lic: CPD-8300 IS bi•r than 
convc-nuona l QSSCtlc recorders 
and isn't battery operated. Ho- ·cv­
cr. it offers huk cx1r11s ""'hich the 
company s.ays arc fflOf'C useful . 

The Save and Load k,·cls on the 
maichinc a rc adju.sttblc and stabd· 
iscd. and can both be controlled by 
the kvc l s,ct control to climin a1e 
probkms often cxpcricnccd when 

Saving on casscnr r('('()f'dt-rs with 
only automaoc cledronic k,-d 
ronuol 

A 1ptakc r functlOO s ,,.:uch alk>-'A·s 
speaker control 1n offlmon11orl 
sound Amp modes. and 1u1oma· 
t ic 1-M>lat!OI\ of Save and Load 
sockelS 10 prcvcnl hum loopl . 

Tbc CPD-8300 comes: with a 
year's 1uar11n1ce and • ·ill be avail· 
ab6c 1n WH Smi1h shops from 
September 27. 



Chips to shrink Software 
prop for ZX81 
The l...X81 ... y br oa its IHI kp • 
the lh&fl Strm but Si.oclai.r II PCN confidently prcdlcu that the" cap1a1y (• 2S6K RAM) Howt"YCr. IICJft& m1cnal tU op th,ouch the C10ntifiwnc10pu1ou1 IOftwa,efor11 ch~otthcncarfuturc•"tUbtwnall IQOfflf)am<lftbtlwccnapro«>t)"JIC iahro n , k•"'n& behind a trail of 'The la!Cil batch . for the Spcc-,q..arcs or Ml.con, p,Kb,ed 1n ch1p anchproductt0ndt\1CC:1Snot c1«1ncalcharantha t arccomp1111· trum u well. 1nd1Kks arcade obk>fl& poccct ot p111.~11c Butman rcai ly fair IBM W1)'11l has not yc1 b&e w,1h the ksi11m11c, prOlflim · pmts. progrtmm1n1 atek , a los,c 1ndu.u,yw11hnoocrta1nt icsvc a1c:r started 10 ICalc down ,u new med chata,e, 1h11 dacnbc bttJ of puukHd - ptrhapu•gatNtby 

ttml that . IBM rdcasa a steady technolosY computttdata Sir Clive hu:nKlf, n pra.cknl of t1oworupc:n11itnt-..t~~ Tu~ K cakd "putc The rautt can bra f<Mlkd-up M<:,u - a.__.lOlal 
o( whtch -,tK ,-t 11w a due: 10 pmftms' lllld a<b utf of tb ~ ~ Su1cb1r'1 ftWl.ll'"I dutttor h1tu.rcdacll111thcK~ lroM06CoflbtbM.c(OfflflOM.ftU ol Sc<Oftd. a Yf.,Y Sffl.llN C'hatp N1fitlkarkhndac:nbedi0ftware: buMIIC:II a memory c.cll rq,rcs,rnunc I bi! m1pt umpfy fad development n a hitfl pnonly at One bnunc tukl from IBM'• C.Ch btt 1n I memory n hdd ,n 1 10 rc1111cr •hen a computer '• Sinclair : but IWO of the new pro,-'P''""''"I rac: atth ccn u es th.11 Ii 'unc-dcvtec ' cell In fKI, JUSI 10 proce:uors,ca~1 fOf data ducu MOUid nuke a better prot · uusioiastu(and , by1helawo( confuK m.attcB, therc • re 1wo The1lh"olthedulrae1nuonae rwnmuolyou MoAIICM'&O.S-•~<ra,es. -.pt J-' lead 10 • dc\<...at11•a:U •tr-anu:s&oflO cclhhas&obchlpnou&h10111Uc UKmbkr1ramb1es~codc eoant.nul pro®« ) Ii • 512K amphfyucltttnclllMpal .•ndthc the -..oft cmn· ol alpha parttdcs WHONkMbly.....,...9MlNC110e$ RAM llut n , • WQtdc -mory c~uoo.c:eqwvakntol acapac:t1CM', ....,..r1Cain1 18M' t t ft&Jn«f1haw 10kt}'CNcummc1hc8MIC'ROM , dup loaded •llh fflOft lhM half a 8 "°'er o( daarae doflc: lffl by recdana 8 ' boouc r ' 8nd Zeus Assembkf d daapcd 10 mdll()ftcdbfo,.ior1n11hc l n ndO A 11mpk ,1pac:11or compmcs ' dui rtc 10 eadl memory cell . In wmpMy m.actunc: rode procram -ofmach1nc:codc - 1hefinalfounof two wrfacc -1. ur ·p1.;1cs' , o( oon- dfe<1 , thcbooM11ttt1hea~10f m1n1 
ywrdforu1n&s.ic,bu.pal1011ni-a dl.lCt•nt materwl , Kpar.ted by a pt.a1ts•11ei:1,-pvs.11 - a1.,,hat<0iit 1bc: I01ts1rsa llcdCa11ell ,1nd11 Motem1e,a1.1ncthan1heS10fifC po.Mcunduct<'N \.lw"fCbu.iadlYp .. ,crnaolu.1npowcrconswnp- rvr11 on the 48.K Sptttrvm The CIPICII)' o( lhe •• chip II thc U110ftC'pb1Cwttil11111Macc-&h uo• l 8M11k»thctoM 7 lope pu.uk • Fbppl . and !be dew,- kdwq« thM cCNld pKl lO J'*P lllic ~ pp But lllic AmcncaM NI)' IAII thc pma arc Chtqwrrd Rae and ffl(Wc bill utto lcw. wl.oo. - o.t Wbt• a c.apaatot 1n a rncmoryaH 1QC:ol1hcchar,rrc-p.1cnn,•hl1at MothcrStup - raana and 11mc­(.'l()M:lan1ly rettdin& 1oudtstiJnc of diw::tw-,a . 11 hH lobe rdrcshccho the cvrrcn1 ,comr1rol l1m1ts of warpina rcsp«t1V<"I)' 
1n1ean1cd arcv11 <k:MlflCD t hat • clu.rp: (tocktcnbc 11binary I, memory design II doubled 1n plalc · The caswne-baSfif 50f1warc On 1hc race of 11, IBM '1 half · ,ay)ismorcorac .. 1IWi)'lprnen1 pu,;h1n,dcvtee1 Thatihoukla,w cuts from !A.95 10 !129S and 

:!:!:~~'';!?1~ =:.: or:'~":":!:~~·~: ~'rW:,~:; 1::!t~ .=-=cc".:c"'cc'";c.'c:.""cc""""='-''°""= ----1 

1M·i···"'•'•"'"'• "i".!""'; ""• ""'• ..... 111-i i....,.....I":'.'"""==' '""'1·,· ..... ~-II-El; ... ;';.;-;;;;;- Finger on II Epson moves the Triga 
in printer ~w=...,0 :.=-:-.::a:,fom· 

• Oa.pcd•1th•pntoll'lp . 1lhas pnce war :,,::::r~ ":.. ·;~ .... .: 
11'cpn«wv~tohaw:caupt a,mpany :wiys won 't biMlp: ,n the 
up wtlh penphcnb - 1( )"(N'rc hcatolthcmonwn t 
~ na around for • dot main~ W11h 1he finna bunon placed on 
dcYKC, EpM,n has knocked 10 per the front lldc of the anp handle, 
ttntolf1uranp TnpCommandoffcrslftltlyoflhc 

Thc CXJmpUty MY' 11 hal been 11udard fatwn ol otkr ~ 
abk IO .a.kc lbat ~ llC:b 
bcau,c of ~ production 'Ille dn,,ce C01Mt Wllh U UIICI • WTIUlt-n........_.._.n,_. ...... ,.........._,11_.. 1cdinlq\lcs YouQnnow~upan (ace and COIU 01 49 (or the 

1- a - ~ 9 ............. C.- ... • ...... a ..... t1 MX· 100for!S46 25, an RX-8'.ITat SpcctrumandLl4 49for 1heVic20, ......_.,..,..,..............._.. .... ....,_,IIICII,_.__.. 0208.5, an FX-*>a1£50370, 1n Commodorc.64 . Atan<I00'8CX>and a ,....._....,._.~ltt'•C...-. ......... .....,_ IOUIO FT at 0668S , and an VCS Coen.a O.tcl [.le(tN)NCI .._. • ..._. ............ . ........ a ... tl......- ... a..tl 1-"X-100at!M4J 5 07SZ173815 ............ ,... ............................................ ~ ---- - - ---'----- - ----! 
t- .. _ -__ T'_:-_-_·_._·-_-_·_=_:.. __ .:_=..._:--_r .. __ ·_~_ ... _-_ .... --1 M20 quad disk 
Mobile micro from Sharp :.v:::;::~e:::;:11~ :::;d1~!::,~ndon11

~~
11
~ 

ThcncwSharpportablcoompukT for about tl:,00 and wt.II be _.,..,..,dltbc-sd:ltlOClolq\lad- t)'SIC.tM IOld &mm now Oii . An'/ - tlllePOOOO- .. bcmahQIMI avaibbkcarlyl984 And111addi · •••ydnb. soft•-.n .-n11n for the unalk, fintplhllcappc:aruceatllliclnttr · oo. IO ,u bM.c futures Olbct EarbcrwB10MofthcM10and •YMC• will rv,a w.ndct 11. the nalloftal8Y11na1Show1n Bmmn1 · optJOIIS Uldudc a 128K bubbk 160K and l20K tloppic:s and the co.npMY ta)'S , and 1evcn,j ci:tn ham not month mcmory , apnn tcrandamodcmor opoon ol an IIMb hard dii.k. lbc fu1u resromew1 th 11 The 16-blt ma<:h1nc has an~ arou~tic ClNpk r *h!Ch cnabk, the new quad-dcrw1y un1b offer 640K Thes,c include • araphia dump prOttaOr , IZ8K of RAM expand· '*' 10 pin IIQ..C:II 10 cbta ~ olunform.aucdth>IIIJC IOUIUIC for lhe Ol1ve11i PR2300 •bk:ton6K . bquKl~display . 1111,-...·herc , renew propams and Obvc:111 (Ot-m 6666) • ioco, . '6k •,ctpnntcrandutn(aaliocu1 
a qucny kc)'boatd and MS-DOS ubwn uun• f~ ..re.- porM1J1Cthc11CWdt1W:t11tJ)ICb&,cd 111hllty pcopMm . p6ut • ~ opcno.n,f)"lC:9 tioa coafipnoom A t)-pcal 1e1-.. di:lpbi)olc:ontroldwaacn10lilclp 

" c:iplDIIIO:Zb1hcPOCXX>11 Another new -,,chinc to be: c:dcdthcM20-0 , •1ll1nchtdetbc )'1Ndcvdopeommun.c1i11 0111 pitchcd• t bvwna.VKD•hotra, ·d lhuti11 at the lhow.,, the Ml.3541 mach,nc and 1wo quad«nsoy If )"(N already rvn an M20 • 11h 1k;)l,u ncanbcUM:donapbnc, bukncstoompu1cr . • hic:h huf 111l dmu , aiapnccof0 .2 14 W11h 1hc 1mallc, flopptts 11 won·, be: 1r111norcarpo"11o·c1~db)' 11rcdu11c · cok>urpapruci , bu1lt·1nlloppydts.k oncb40 K un11and1hchardd1skthc J)()Mlblc 10 uJ)llidc to the quad· 11blcbii11cry Nutuol y can,1bc11M:d dmnandanRSll2 1n1crfaa: 111,c MlO-I IOdod.Jinatl.5 .28,a cknMI)' urulli, bul •n Olin10 .. asund ·UOMMXlunc ,11C10.._, 1,,umpucr •lM be lul .. rd IO thc new A new Ideate of Ohvc1u·, Pro- lpl)lomansaid111rM&MbcfXl861bk be ~NI k.1 a lKIM comp,ICI )C\ C-Dc:iobll lAI. J(I prNIIICf and •111 fCliWOUI Comp,1c, Opc-rat191 s,... wpcfwadc )'INldcakr IOolfa you 
~ Ml)1' dw lftlCf U ~ a,cU W111C •1 UI Pucbtm IOll•--.rc tc• PC0S hat btt• b6UCd IO I U-.de · • deal 

P'OI SLn l "itU It 22..S[PTt:MHEJt 11, 198..l 



50 AMAZING GAMES 
FOR YOUR 

16/48K SPECTRUM 
ANDZX81 

Due to the success of this amazing games tape, 
we can now offer It direct to you at an equally 

amazing saving of £2.00. 

Now only £6.99 each 

This tape cannot be purchased anywhere else 
and must not be confused with Inferior games 

from any other source. 

1 O games for 16/48K Spectrum ................ only £3.00 
Defender for 48K Spectrum ...................... only £2 .50 
KongforSpectrum ........................................ only£5 .00 

All prices include post and packing. 

We require arcade quality games for the 
Spectrum, and can offer up to 50% royalties for 
the right games. Please send your game at once 

for immediate attention. 

All orders sent within 3 working days . 

Post your cheque or postal order quickly to 
avoid disappointment to: 

~ ANCO SOFTWARE ~;:; 
25 CORSEWALL STREET, COATBRIDGE ML51PX 

POi SEPTEM8E Rll-S EPTEM8E R 28, 1983 
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ELIMINATE 
FAULTY 

CASSETTES 

Dat.tClone is the first com­
p.1ny in lhc UK established 
specific.ally for the duplication of 
data cassettes. 

All olher dup licating houses 
arc audio oriented - only Data. 
Clone h.as a dup licating S)'Slem 

designed from scr.1tch purely to 
handle computer information. 

TI1c result? 

Greatly improved reliability 
in data transfer rates from 300 to 
beyond 2400 baud - prc,·1ously 
unattainab le. 

All formats catered for. Qua n­
tities from 200 to infinity. 

Contact us now for brochure. 

DataClone - the t first 
specialist service for compute r 
cassettes. 

DATACLONE HAS 
EXPANDED, PRODUCING 

AN EVE FASTER 
TURNAROUND. 'CYl'E 

NEW ADDRESS. 

DATACLONE 
UNIT! 

ROSLIN SQUARE 
ROSLIN ROAD 

ACTO , LONDON W3 
TEL 01-993 2134 

TELEX: 21879 

PCN Charts 
Thii lop JO gamtS lisl h compHed from both indt~n<knl and multiple soul"tff across 
the 1111Uon. It rt:n«t.s "'·hat' s ha ppt:nln 1 ln hl&h st rttu In tM t wo wttks up to ~ptnnbt:r 
I and, llkt tht micro <"harts, d<M$ not takt attOUnl of mall order salts . The mkro charts 
thh wttk show tbt num ber ot m at h l.M:S sold ln the hm·• ·ffk pe:r kMI endi ng one • ·ttk 
btf'ort pubUntion date , .so lht y lt ll tht scory In tht high strttl b(,t,. ·ttn St-pltmbt r I and 
September 15. 

GAMES 

Top Thirty 
GAMETll'U PVILISHER MACHINE PRICE 

.. I (4) 

__ ... 
...... s,....... 15.95 

Splden .. 2 ( 11) -.. ... -- s,....... IU5 

" I (I) -- .... ,. s,.m- IUI 

" 4 (2) J.c-1"9dl ~ s,..tnn. 15.51 .. 5 (6) 3DT- DKT.- s,.m- 15.51 

" • (Jl tllpt ...... s..-- 15.'5 ... 7 (7) A.- ·-- VJcJI 15.51 .. I (Ill TlleK.,. Mlrrodeol ~ a.• .. • (10 G- ~ Vlc2' a.SI .. 11 (14) Koes ~ s..-- 15.!lt .. II (17) -""'ATC - Spednm 15.51 .. U (l9)FOOINl~"'1dl<tl .. s,.m- 15.'5 ... U (13) Mell Mor11111 ~ s,.ctn. ,.._. .. 14 (2') Tlllle G-. Q,,lcbl .. s,.ctn. 16.,S .. 11 <- > s,.-.n .. DKT.- s..-- u .se .. 11 1- 1 woc1i1w-. .... ,. s,.ctn. .. .. .. 17 (2') lbnler Attocll Mortedi Orie 15.'5 

" II (5) AH._ ....... s,.ctn. 15.st .. II (31) Nlpdllpl - s,....... IS.JI .. a (27)-efllrtlolllM..,_ Spectnm IS.JI .. 21 (2') - ....... s,.ctn. 15.st .. 22 (21) -
.__ Vlc2' II.JI .. 21 (- ) .... CDS s..-- 15.51 .. 24 (- )- DK T.- s,oc.... U.51 

" B(13)-.•-- s,oc.... 16.'5 .. a 1-1 1.1pz. ....... s,oc.... 15.51 

" ff (12) ,_...Id ....... s,oc.... U .!lt 

" a (15) Tenw.,..40 -- s,.ctn. 15.'5 .. a 1-130~ Ardc: s,oc.... U .'5 .. •1 - 1,..- ....... VlrJI IS.JI 

LLAMASOFT!! 
awesome games software 

11 VIC20 CBM64 

( · ATARI SPECTRUM 

IIOW •IOOTI. WK EYI I IIAIIY MTAUIU. ClllJ RfOIII 

.ff ln . "1AINlr, TADUY, HAKTI 

TIL OnM4478 

PCN SEPTEM8ER 22-SEPTEMHER 1.8, 19113 



PCN Charts 
Nd t btr maU ordt r nor dtpMlt-only orders are Included In thdt- Usllnas. Tht prk:a 

quoted are for t he no-rrllls modffl and lndudt VAT . l nlormatkMI ror the top-sd.lln& 
micros Is (' u))ed from retalJers and dttkrs throughout lM country a nd, llkt the camn, 
lt upcbted nff)' altnnatt week. 

PCN Charts ut tomplkd ud usll't ly for wi by MRI B (Computtn ), London , (01) 408 
0230 . 

HARDWARE 

Top TMlllly up to £1,000 
MOiia. ftlCII: Dllnllll1'0a 
.. l (I) .,...._ 

"' (II) 

• Z (4) Vlr» ••• (C:01 
9 I (21 NCI .., (AC) 

• •m CIMM aa, (CO) 

• I (t) T-11"9 ••• (TI) 
... ('I Orie "' (Oil) 

9 1 (51 ZXII .. (81) 

.. • (ll -- ... (AT) 
•• (31 ~32 1174 (Dill 
• tt (II) ~«.- , ... (LO) 

9 ll (141 -.MZIM IM7 (Ill) 
.. U (12) -- 114' (AT) 
• ll (16) Lyu• 1225 (CA ) 
9 l4 (II) TIM)' ~ - (TAI 
.. ll (15) Aflllolle ffl2 (Al') 
• ll (17) '-IIXJI un (l!P) 

•n (Ill ~ ffl ,'5 CMAI 
• tt (-) CGLMJ 1151 tlO l 
• t• (- ) -3 "' (W) 

•• (ltl -.PCl511 ••• (Ill) 

Top T• OYel' £1,000 
• l (2) IBM PC Q,392 (IBM) 
T 2 (I) Sbwl I C,525 (ACT) 
• S (7) l!plall QXJO 11,ffl (EP) 
.. 4 (4) DEC Rullow C,714 (DEC) 
• 1 (3) Apple m a,,.. <AP> 
T I (5) Commodore 8096 11,374 (CO) 
• 1 (- ) BrkllllMlcroMlml3 11,491 (BM) 
• I(') PwtlcoMlnde 11,7'5 (PO) 
• I (-) IIPl6A 11,541 (HP) 
T 11 (6) TelmdeoTSIU 11,MI (Ml) 

=":'.::. 'l =F ~-.- ~ .:':~~~~­=-a--~~~~i"i....m.r-- ..... i;...*1~~...:r~ . 
-"'111 a -T...,. W-T-...._... 

HOME COMPUTERS AT BARGAIN PRICES 
COMMODORE64 ............. ... ...................... £199.95 
DRAGON 32 .................. .... ........................ £164 .95 
VIC20 .. ......... .............. .. ...................... ..... £133 .95 
PLUS IOO's OF GAMES, BOOKS & ACCESSORIES FOR ALL 

POPULAR HOME COMPUTERS. 
VIDEO GALAXY 

293 CHIIWICK HIGH RD 
LONDONW4 

Tel: 01 ·H4 4947 

POi SEP'JB,.18E R 22·SEPTEMBE R 28. 1983 

PPDGRAMMERS 
If you hW9 hi dynwn k ~ ,.quiNd 

to be• '-tl Progrsnmw rud on ,­

SohN is continuint its ••di to the 
funhelt outpOltl of the IMUv t« 

$uJ*1tM of Machine Codt Propwnmint 
to uplnd hs force of Gan. M.8nert . 
(perticule,ry for Spec1n1m & CBM 141 

In Ntum '#I wiH ott. formklabfe outright 
s-yrMnts or 1M pottntim of «::h9fflflt 

No 1 saot In 1ht Ch.-U & pouibae 
roy.tty s-yments of the ptKtk: 

p,oportjons of £50.000 • v-- or more . 

Wtti.&lwou~phont,~Wyo, 
wri• to _. 

SOFTO< IHTEI\HATIOWJ. LTD • 
12/13 Heorie<to 51reet 

CowntGorden l.ondon WC28l H 
Tel, 01240 7677 

Ttll : 051-'709 7011 

II 



Printers' destiny 
in hands of Coleman 

Please inform Mr J Ni.xon of 
Pinner , Middlesex that 1he 
price or prin ters is entirel y in my 
hands. The pr ice will drop 
sha rply 48 hours afte r I have 
bough1 one. 
DS Colcma11 
Dcvius, Wilts 

Keeping Microtan 
alive and kicking 

Up 1dl now I have resisted the 
temptat ion 10 wri 1c 10 any 
magat irte on my ra,,ou nt c sub­
ject of computing bu1 I'm afraid 
you r article this week Raising 
Microtan (PCN issue 16). has 
spurred me in10 actio n! 

I 'd like to take issue with GE 
Chkiantz. by saying 1ha1 the 
Microta n is no1 dead and isn't 
likely tobc when there a rcJ.IXXJ 
users and enthusiasts out there 
already and arc all keen and 
sta unch support ers of the 
Tangerine Users Group 
(TUG) . Being an active rncm~ 
bcr myself, and recipi ent of the 
cxceUcnt monthl y newsletter 
(which seems to get better every 
month ), I'd like to send a little 
praise in 1hc direc::tion of the 
leader of our merry band of 
men, namel y Mr Bob Green, 
wilhout whose help, the Mic.ro­
tan 65 system Vl'ould have died 
long ago. 

PCN £10 Star Letter 

I hate to disillusion 1he 
obviously sincere efforts of 
Micro tanic but I'm afraid they 
seem to be ba rk ing up the 
wrong tr ee. OurGr oop( TUG ) 
has had a n 80 column card for 
the ~nan for gellin g on for a 
yea r now, in the shape of the 
VDU 80'82 card and cons ider ­
ing its power (independent 
processor dnven) is excellent 
value for money, and can be 
bought in kit form, which keeps 
the orig inal spirit o f this type of 
system going . I use my sys1em 
for Vl'Ork and play and have yet 
to find anot hercompul er which 
can offer me the same facilities 
in so flexible a pack age and at so 
flexible a price. That' s the 
beauty of ii . It can COSI as much 
o r as linle as you like. 

The reason that I praise TUG 
and iu efforts is quite simple. 

" 

Don 't carry a LOAD on your shoulder s, 
unburden yourself on PCN' s letters page . 

Whilst Mr Green docs get 
involved in commerci al pro-. 
ducts - we buy them - he has 
always tr ied his harde st to give 
the members value for money . 

Probabl y the best example of 
lhis was our firs1 s,crioos hard­
ware project. 1he Progra ma ble 
GraphtcS Modul e (PGM) , Th is 
ca rd 10 me epi 1omises all that is 
good about user gro up type 
pro,cC1s where everyone gets 
invoh cd a nd c,·eryone e ven· 
tually benefits. It pro vided us 
with all 1he things that TCS's 
high dcfini lion ca rd cou ld and 
with added bonus of user de· 
fined grap hics. On topofth a 1 it 
only used up one K of memory 
and w11h ifs associa1ed Toolkit 
(wntt en by a group member) 
eas ily 001performs anything 
else I ha,·e seen on 1h1s system. 
PWd lon, 
Margatt, Kt nl 

Anxious Newbrain 
newcomer 

I very much hope thal, in spit e 
of the appare nt collapse of 
Grundy Business Systems, 
which makes Newb rain home 
computers, you will continue to 
provide arl teles and support for 
lhis machine in your excellen t 
magazine . I have come 10 
depend upon your informa tion 
for a n unders tand mgo f how the 
Newbrain works - and I have 
sllll some way to go! 
David Dawson Taylor 
Fartham, Hants 

Our news ream ha.s lc.tpt you up 
todatewithth eG rundysagaand 
t.·11/, of coune, continue to do 
so. Meanwhile we'll carry on 
/tau.r ing the Newbrain in our 
pogts tohtlp ull ofyou make the 
most of your micro- Ed. 

All's fair at 
computer fairs 

I refer 10 your aniclc in PCN 
Issue 25 o n your reporte r's visil 
to the last ZX Microfair held at 
Alexand ra Pa lace on August 
20. and hisobserva1ion thal the 
ex hibitors are there 10 make 
mone y. 

Money ? What money? Did 
your reporter sec Imagine, Bug 
Byte. P!.tOn. An ic or S,lvcr­
sof t? I ca nnot believe that if real 
mone ywas involved thtywould 
pass up such an oppo rtuni ty to 
compc:1e for a share. 

PDQ Software has exhibi1cd 
at the las1 five Microfai rs and 
yes, it has grown from a collec­
tion of disor ganised enthu siasts 
to an almost fully blown exhibi­
t ion - as indee d has the home 
compu te r business. However, 
thi s new sophistka1ion has not 
a ffcetcd the a uitu dcs of the 
e xhibitors or lhe expcctalions 
of 1he visitors . Ad vice of ten 
soug ht is free ly a nd (somc1imes 
at lengt h) cou rteously given, 
e1o·cn !hough it may be quite 
unconnected with the products 
on display. Aft er all. we all 
share the same interest. 

Yes. adcgrceof' roll up , roll 
up· docs exiit , bul it has 10 be 
remembered that stands. 
spaoc, staff. display ma 1c rial e1c 
all ha, ·e to be paid foran dmus1 . 
ifwe are 1oex hibit in fu1ure, be 
eamed and paid for by the 
show. 

To date , no altema1i 1o·e facil· 
ity exists for inter es ted Sinclair 
owne rs to sec. try. discuss and 
- dar e I say-purc hase suc h a 
mixed and varied range of 
products and ideas for their 
computer all under one roof. 

Such a facil ity users of othe r 
micros would dearly love to 
have , 

How about PCN arld PCW 
sponso ring a number of stands 
at 1hc next ZX Microfai r for 
schools, clubs and non­
commc rcial organisa1ions? 
John WWu ton 
PDQ So/ttt·art, Kt nl 

Now thtrt's an idta . , , why 
not a roll-up, roll-up, gtt your 
PCNs and free advice hert! 
Good plan - &I. 

BBC lacks the 
educational packs 

I haveownedmyB BC Model 8 
compul er for jus l over one year 
and ha ve recently upgraded to 
OS 1.2 and Wordwisc (such I 

usef ul tool) . 
There is one rhing, tho ugh . 

that really puzzles me abo ut 1he 
BBC comput er . For a machine 
almost perfectly sui1ed to cd u­
cart<>nal use, v..hy oh why, is 
the re suc h a shonage of good 
educaltO nal software? 

I have seen quilc a few 
programs in magazines which 
purport to be educati ona l, bu1 
on fun hcr in\ •cstigation most 
arc very poo r quality indeed. I 
have two sons agcs8an d IOand 
be twee n us we have gat hered a 
collect ion of prog rams based 
directly on work they arc doing 
at school. 

Could you please tell me, for 
instance , why the progra ms tha t 
a re made available lo schools by 
MEP , CET 1nd Muse ctc, are 
nol rea dily 1vailablc for sale. so 
1hat inter ested paren ts like 
myself could purchase lhem . 

I ask mystlf . 1hough,could it 
have somc1hing 10 do with 
profit margins? By thal I mean 
progra ms that educa1ion a u­
thorities arc being charged a lot 
o f money forwould qu ilc sim~ 
ly se ll for such prices on the 
open market . 

I find myself wonderin g if Sir 
Oivc Sinclair's larcst idea of 
releasing 1hcm to the market 
place is going lo ca lch on . I for 
one ocnai nly hope so. 
MrRH ugha 
Dagtnham, Essex 

--dloupqinthc 
UK's livellesl micro wectly 
lencn columns. Funny, feiscy 
or fanaful. your letter could 
win youflOif1t'sohtar ....... 
- Ra.-.A=,s. 
Ptrsono/ComputtrNtws, 
VNU,l;vclynHOUM,62 
OxfordStrtt t . Lpndon WIA 
2HG. 
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Buy the BEST 
BRITISH 
COMPUTER 

ACOIIIISOFTs.n... llrlll B 
Business Games Rocket Raid 
T""' of Knowledge Meteors 
Peeko-Computer Pack Arcadians 
Algebraic Manipulation Pack Sliding Block Puzzles 

Creative Graphics cassette Cube Master 
Graphs & Charts cassette Chess £1.15 EACH 
Desk Diary 
Philosopher's Quest llllb 111'1111 BBC: 
Sphinx Adventure Creative Graphics 
Monsters Graphs & Charts 
Snapper LISP on the BBC 
Planetoid FORTH on the BBC £7.50 EACH 

Plus software, peril)herals. games. books .n1 llllCll nue at.vays availalE film: 

Twickenham Computer Centre 
72 Hal Rd Twlcknlllln MilluTWI 4BW (Tel: 01·1914991) 

" 



SPECT ROIO STORM: A fut act.ion .,-. ph1c apace 
same . Youdodgeut.eroidsa~upalienainthi1 
('Ot.mic blUJe for lhe tu.rt . There are bonu, po1n1' 
lo be aoored for the aha rp 1hooter wit h the apeedy 
ah1p. The wholeofhyperaJM1C1! heaw a 1t1n1for you 
when you pile on the1upe r thru1t,, 

FORTH: A foll 1mplemenuition 1llow1n1 the full Spertrum £ 14 96 
ra nae ol&ound and colour The only Spectrum 
paclr.ageendor'8ed by lhe Porth lnt.erestGroupand 
the one u&ed bySmda1r Uaer 1n the1rae rieao n 
Fon.h . 
' ... well worth thepnce. for a lpffd ier $pectrum ' 

. Prnona/Compukr 

T HE WIZARD'S WARRIORS:A fast mov1n11a me $pectru m £4 9S 
featu rin1 cont 1nuou180und eff'ecta and arcade 
qu ality gnph ict. 
'a well writte n r,1 ph ica1dventure!' 

... JlorMComput1ng Wttlly 

ADVENTU RE ONE: With uvegame (acil1ty Spertrum £.6 95 
'a rema r kab ly good venio n ... well worth t he ZX81 .£5.96 
money.' ... Smdo,rU«r 

MAZEMAN: ... NOW AVAILABLEJo'ORT HE LYNX £4 96 
A faat. action mach ine code game . Spectrum £4 95 
' ... la very ac:curatea nd fu t.' ZX81 £4 4S 

... WhrchM rcror. 

CHESS:Ten leve l1of p lay. Good rr1 ph1cdisplay 
· ... inacl'*'olil'1ow n.· 

" 

.. . YourComputrr ... 

fNVADER$; Very fut rn..e attion. I Mludet 
mya;t.eryahipand inc:re uin1ly d ifficultecreen1 . 

ZXSIU .95 

ZX81£44~ 
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Lost in a maze of bits and bytes, t rappe d in a forest of errors. or bugged by Basic? 
Whatever your pro blem. access o ur HELP function ... be tter known as Max Phillips. 

Wrtte ID: Mu PhilLips, Routine 
Inquiri es, PtnoMl Computt r 
New,, VNU, Evelyn Hou se, 
62 Oxford Street, London 
W IA 2HG. 

AKsof 
morememotY 
~ could you &h"c: me 
'(tome information on thf: 
Sp«tnt m as I am thinking o( 

buyin& one . CouJd you tt ll me 
what tM dlff~nce Is l)d,,.·ttn a 
16K .nd a 48K Spttcrum ? 
L Willi.r, 
Plymouth, lkvon 

A Most magazines include lou 
11:,f info abo ut the Spectrum 
-eit her articles or in Sincla ir"s 
own ads. You'll get a good 
overview if you get hold of 1hc 
Spect rum Micropacdia (PCN 
issua / 4, 15 and 16). The othe r 
thing to do is to get some 
hands-on experience for your· 
self - ci1hc r at your local 
Smiths or prefe rably local club. 

The difference between t he 
16K and 48K models is. of 
cou rse . 32K. Se riously though. 
these numbers refer to the 
amou nt of memory in the 
computer - a bit like the 
di fference betwe en a 1300 and 
two litre car. The 48K version 
gjves you space for bigger and 
beu er progra ms and is defi nite· 
ly wort h 1he extra if you have it. 
The 16K is an econo my version 
though you can get it upgraded 
to a 48K machine as soo n as 
funds allow. 

Programmers 
chase the Ace 
ftt ttt ntly, I ~n scnding in 
'IM:w Ideas for cartrid ges lo 

the people who makr my TV 
PJ'M , Atttronlt . I WH dis­
appoln tr.d to receln a leuu­
whkh ,a id that the y toold not 
PSt my un.solkllr.d klefl. 

I thought my Ideas " ·ere~ 
lnltrt:Sllng than those avai lable . 
They hu t no 30 pma . Can't 
lht y bt ptts:uadtd to &:tl a mo,·e 
on wlthnt wgama ? Sbould IStll 
the pmt altott thtr ? 
Mr R E Harris, 
Lttds, Yor/cshirc 

ll l' m afraid Acctroniccan do 
"-'t. at it likes with its pro­

duct s. Obvious ly, the company 
is qu ite happy with t he games it 
mar kets. ll cert ainly isn't 
obliged to conside r ideas if it 
does n't wan t to. 

Sot hcre's liu lc you can do. I f 

the games a rc as bad as you s.ay 
they arc and Acctro nk wants to 
kee p selling the game, it will 
come up with the goods. So )·ou 
could wait in hope . 

Alte rnat ively, you could oon· 
side r a home micro such as a 
48K Spect rum. You'll find a 
massive range of some incredi· 
blc games - most ly at very 
reasonable prices. And if you 
do think of some original and 
cxcitingga mcs,you'llfinds mall 
so ftware hou ses a rc usually 
happy to handle new ideas . 

Lock-tight 
super clues 
ft ha, ·e bttn tryin1 to write a 
'6,tt urit y n>uUnt: on my 48K 
Sptd nim alo«tg the lines that 
only the rl&.ht ~t " ·ord will 
allow acttSS to the progr a m ......... 

TM only probwm Is that the 
pro&nm ai n bt listed and tht 
~e " ·ord dlsconttd. So ca n 
you t ht mt tht POKE that 
disabJH the Bttak key? 
Andrew Coo k. 
Oadby, LLicatershire. 

A Thc standard POK E ror 
"' isabling Break on a Spee· 
tru m is widely publis hed- t ry 
your bac k issues or PCN for 
starters! The problem is that 
peop le also freque ntly know 
ways round it. So. by a ll mea ns 
make it your first line of defence 
but if you need more secu rity, 
you should be more devious . 

Th ere's no reaso n why the 
code word should be visible in 
the listing. Conve rt it to its 
ASCII codc:sand hideit. PO KE 
it into a REM statement. NOT 
all its bits and write it out 
backwards in a DATA state­
ment. Encode it! The more 

'dclc rmined and skilled you a rc. 
the more people you'll beat. 

Of course, people can spot 
what'sgoingo n ifyour program 
then pulls out the coded pass­
"1r'Ord and converts back into an 
ASCII string. So go the othe r 
way. Input the uscr 'sattc mptat 
the password and encode that 
and compare it with the coded 
vc rsion of the passwo rd. 

The re arc two ot her things 
that need to be done to get this 
method to work. O nce you've 
got t he user's passwo rd. keep it 
and periodically check it 
against the real password 
throughou t the progra m. Th at 
way. if the y jus t GOTO over 
the original passwo rd entry 
sectio n , the progra m will catch 
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them at the next ch«k. 
Lastly, checksum your code 

regular ly by PEE K.ing back 
from the Basic program a rea . 
Don't add up too long blocks­
you·u slow the program down . 
But add ing together a rew bytes 
here and there should tell you if 
anyone has fiddled with the 
program and tried to remove or 
bypass the protoe1ion. 

Th is method may seem a 101 
of ef fort . But the e ffort of 
brea king it is a bigger put off 
than beat ing a simple LISTing 
disable . But if you arc using 
seriously perso nal a nd sensitive 
da ta, do remember that any 
protection scheme can be 
beate n. 

Ifs best not to let them get 
near the prog ram for starters. 
Try keeping the cassettes under 
your pi llow! 

ConsuHthe 
Oricle 
n am ~annlng to upg.radem y 
'6. X81 (han RAMpack -
will wobb~ ) and hne around 
£130tospend . Mynutmtchlnt: 
must bt able to ~ Pr tst t l 
and simi lar dat.abasa: . 

r, -e had the Orie I Kl In my 
sight$. Ho11t·e,·er the last rt YleMS 
I read wtrt slx or ,e:,-en months 
qo and ,,rert mosUy conducted 
on pre.production modelt . The 
ROM was shown to han almost 
dlsastrous buc,. Hnt these 
btt n cleared up ytt ? f or exam· 
pk ,doaiMCll~ , dataa nd sc:rttn 
ftla: sntJIK'tt5Sl'u lly? 

Lastly, ls there a Prtsttl 
compatible mod~m availa ble for 
the Sptttru m ytt ? 
Ian Mitchell, 
Soulh Shields. Tyne and Wear 

A Thc good news is t hat )'OU 

l'\a n get a Prcstcl compati ble 
modem ror the Spectrum . It's a 
Prism system designed for use 
with M icrone t and you can read 
a full Pro- test in next week's 
PCN(issuc 30). The system is a 
direct connect modem and sells 
for £7S. With the ~iblc 
exception of the Microd rivc 
and ZXnet, it's the single most 
impo rt ant piece or ha rdware 
yet to eme rge fort he Spect rum . 

Th e Orie has yet to be blc$$Cd 
with its mode m , though this 
sudden out burst in popularity 
will encou rage either Orie or 
ot he,s to provide one soon. As 
for the Oric' s RO M, lhc world 
is still awaiting a revised ,·er· 
sion. The last word Orie is that it 
pla nned one. Howeve r. rcplac-

ing existing RO Ms will pro,c a 
hurdle. Remember that the 
Oric's case 1s supposed ly 
scaled! 

However, most of 1hc prob­
lems with existing machines 
have been documented by now 
and relevant patches arc a vail­
able. The lack of cassette filing 
can be compe nsated for using 
rou tines published by One: m its 
Orie Owne r magazine. Even 
so, a micro with Prcstc l ability 
has to be a Spect rum. 

Stuck in the 
Dragon's maze 
ft am writing a proc.ram fot' 
'6Jte Dragon 32 whkh ln­
,·ohts a litt le man movln1 about 
ahigh~ulk>nm au. ll owcan 
I stop the man mo"ing through 
the walk o( the rnax ! 

The maze l:s dra11t·n wfth 
ORA Wand the man mo"ed ,dt h 
GET and PUf . 
Gavin Parnell, 
King's Lynn , Norfolk . 

A rm afraid that this is some· 
r, hing you should have 
thought of before you coded the 
program. I hope )'OU ha ,·cn't 
got too far befo re you disco-­
,·cred this problem. 

There arc lots of possible 
ways to do it. As you've prob+ 
ably realised using PPO INT to 
check individual points on 1he 
screen is jus1 going to be plain 
slow. The most popu lar method 
is probab ly to keep a version of 
the maze in an a rray scpara1c 10 
that which appears on the 
ierccn. 

Each ckmcnt of the ar ray 
contains a number which indi­
cates whe re t he walls a rc for 
that square on the maze. And of 
course. you would keep a note 
of the man·s pos it ion m the 
array as well as on the scree n. 

This system sounds horribly 
comp licated, but if your prog· 
ram gene rates its own mazes. 
you may alr eady be using a 
similar array. Lcfs t rya simple 
coding system. Each square on 
lhc maze gnd can have any of 
four exits blocke d with a wall. 
Suppose the top wall has a Yalue 
of 1, thel cft wall a valucof2, thc 
right wall is 4 a nd the bottom 
wall is8. 

So, to sec if your man can 
mo, ·cdown. you could use a 1cst 
like IF A(X .Y)>• 1ll EN 
PRINT "YOU CANT GO 
11-IAT WAY", where A is the 
arr ay and X and Yarc thc man's 
posittOn in the maze. 

" 



Scaled a new PEEK in microcom putin g? If printed your tip will earn you a fiver. 

If you've got MHMlh in1 lo crow 
a boul , , , • bit of maik that ' ll 
mah the world • bdtu pla« 
ror mkro usen, then scnd ii to 
PCN Mkrownt:t--our ~ 
l"t'aciers' hints and lips Plllt' · 
Wt' II pay you t5 lt wt prin l II. 
Wt' U pay younenm0ttlfyo ur 
llttlf: et:m &ds our ,·Olt M 
mkrowan of lhe monl .h. Thi nk 
on • , • and wrllt to Mk ro­
wtns, PCN, 61 Chford Scrttt, 
London W IA l HG. 

Secret dossier 
on the BBC 
Wh en using 1hc DFS on the 
BBC ii maybe ncccssa ry1054ve 
a file secretly -so sca ctly I ha t 
even when you •CA T the disk. 
the file docs not show up. The 
way 10 do this is to type 1he 
following : 
SA VE "pras shift and any 
/W1ctiQn lcry" (Return) 
'CA T 
NEW 
LOAD ''prass ltiftondthe ,ame 
fun ction key " (Return ) 

You will sec Chat the program 
that you saved did not §how up 
onth e 'CAT but did reload . It 
will only work . howeve r , on OS 
1.2. 
J Blatd1, 
Newton Abbot , S<>uth Devon 

Get your Lynx 
Into shape 
The Lyme has t remendous 
graphic potenti al, but it lacks 
graphic com mand s to draw 
shapes . The procedure gi\' en in 
figure I is fa ily compact and 
allows you to draw circ~. 
oct agons . pentagon s and 
tria ngles. 

Aci rcles houldbedr awnwit h 
S• l . but this isver ys k)w. S• 20 
does ju st as we II and is quit e a bit 
faster . An alternat ive way of 
speeding the procedure up , is to 
use the TEXT command . 
• A is t he horizo nta l posi t ion of 
the centre of the shape . 
• Bis the vert ical size . 
• S is 360 divided by the 
number of desi red sides . 

An octag aon whould be pro­
du~ by S• 5. 
WCJayburri. 
M iddluu 

This is the BBC 
light program 
Having got over my hysteri cs in 
the letter (PCN issu~ 27) about 
people having troubl e with 
green screens, it occured to me 
tha t this program (figur e 2) 
might be of some use . 

The progra m is for the BBC 
micro . and displays all 64 corn· 
bination s of foreground and 
background colours . 

For the benefit o f those 
confined to monoch rome moni · 
tors, each pairing or cok>un 
iden tifies itself . Incide ntall y. 
the da1a lines are almost exact 
repetit ions, and are therefore 
Cllil y en1ered using the Bttb "s 
copy facility . 
Marrin Mila, 
Manch~Jt~r 

All clear 
on the Lynx 
The Lynx doe$ no t ha ve a 
CL EAR command to clear the 
variable s and arrays. The fol­
lowi ng machine code program 
perform s thi s command . It 
should be entered with the 
monito r and can be located 
anywtH:re. 
The code is: 
CD CA2 5 CD 8E IF 2A FCOI 
2322 IF 02C9 
Or in assemb ler : 
CD CA 25 CA Lu25CA 
CD8EIF CALLIF8E 
2A FCOI LD H L.(OIFq 
23 INC HL 
22 1F02 LD (621F) . H L 
C9 RET 
Simon Rushton. 
N Yorks 

Lovely 
listings 
Adding colour to listings can be 
useful for highl i&htin g special 
paru of a prog ram . a nd can 
easily be achieved by following 
these steps . 

Before the block to be col · 
ou red , type the followi ng line 
(the commas should be 
omrnited ) . 

100 OEF PROC C I RCL E< X, V , A . 8 , 5) 
11 0 MOVE X, Y+ B 
120 DRAW X+A • SJN(R AD<Pll , Y+ B• COS(R AO<Pl) 
130 NE XT P 
14 0 ENOPROC -· .. 

"· 
w ,-1 01 

.... -··--· ~ --.. ,_1211101» 
,. --.1 ..... 1 

~ ~· "O -•"•t•I- • •" ,u,~ 
100 -1 .. 1c.1 ..... ,, ,·-· 
110 .. . " .. '' 
1l0 IIOIO"" 
I~ 0,,1" kllD. a...:;t. OlllCI, -Pi. Vltl-l-1)11 ........ , -.,, .. , (;V- ... IT( 1-oo,,, ... ,.-.,c,, ... ,.-1101.-...."°"'.-. ... -""•·c•-·•11, 
1:,0 ""'" ~. kollO ... ,. _.. ... YaUIOI. kUI. _ .. , •• CV-. •1r1: 
1.0 °"'" ~CIOI. ~ ... D, -.,, -.CU.O.. II..UI, _.., •• c, ...... •ITC 
IN ... , ......... "-IID, .... _...,, >~1,,0-, ....... _ .. , .. , C•-· •1fl: 
IM ... , .. _,., .. . "-"°'· 111:1. ~. VD.J..Ooo. R.W. _,., ... c, ..... .. ITI: 
l"O ... T•t" ..... lll..ollO.MD.-...., ·l(U.()Ol.kUl,_,..I •• CIMt ,-.1n: 

200 ... ,. -11(, IUIC>, IIICI. ~. va..ua,, -. ... _, ... (;, ..... -II( -· Line num e r . R . E. M . shift 
and 2. shift and 2. INST DEL , 
CfR.L a nd 9, T .s hift andM . T. 
one of the specia l colour sym· 
bots listed be low. Return . 

'The special symbo ls for each 
colou r are: 

Shift and P: Blac k 
E: White 
': Red 

CBM key and •; Cya n 
CBMke ya nd -: Purpl e 

": Green 
: Blue 

Shift and A : Or ange 
Shift and U: Brown 
Shif1 a nd V: Light Red 

Shift and W: Gr e y I 
Shifl and X : Gr ey 2 
Shift and Y: Light Gr ee n 
Shift and Z: Light Blue 
Shift and ": Yellow 
Shift and+ : Gre y 3 

David GTUtwood, 
Tynea11d Wear 

Bug spotting 
on the Beeb 
There seem s 10 be a bug 1n t he 
BBC micro 's 0 , I ROM . 

If the fol lowing is ent ered: 
558PRI NT .. PCN"" 
OLD 
558PRI NT"'PCN"" 
OLD 

"558PRI N'T'" PCN2'" 
Then enter LIST , t he follow· 

ing lines have a ppeared . 
46P RINT""PCN"' 
558PR1t.l '" PCN2'" 
£ Radcliff~and R Kini, 
Jsl~o{Man 

This alsohap/H,u in OS I .2 and 
with the BB C's nt'w BOJic ROM 
.. . Ed. 

Just the thing 
forsbings 
I la ve you ever want ed lo print a 
picceo fa , 1ring1n Basic? You' ll 
probabl y have used the MID S 
(STR INGNAME S. START . 
LENGTH ) function . whkh will 
ex1rac1 a ptecc of a s1nng fro m 
the middl e. 

But you can also u§C this to 
dccideno t only howmuc:hofthe 
string you want 10 prin t. but 
whet her i1 is to be printed or 
no1. 

1lu s is ach ie,,cd by taking a 
ptece. star t ing wher ever )'OU 

want , for a gi,-en lenglh . If you 
mult ip ly the exp ress io n for the 
length by a logical exp ressio n 
(le one which eva luates 10 I or 
0). which contains 1he decisio n 
you .,.,,jsh 10 make. 1hcn if the 
expr ession is rrut the length will 
be lef t as set. 

Bui if 1he expr ession is not 
lru~. then because the length is 
mult1phed by0. 1t al(,O beco mes 
0. The res ult is a stnn g of no 
le ngth . II .,.,o n't make a kll of 
difference to the output . e ven 
though 11 is pnntcd . 

Try typin g in this liule prog· 
ra ma ndrunnin g 1t. You1111'1ll see 
the ' II ELLO !" appear a nd dis· 
appe ar. even tho ugh bo lh 
PRINT state ments a re exact ly 
the same. 
10 WO RDS • 'H ELLO!" 
20 MESSAGES • 'H ERE I 
AM !' 
JO FLAG • 0 
40 PRINT MIDS( WORD S. I . 
LEN( WORDS ) ' FLAG ): 
MESSAGES 
50 FLAG • I 
60 PRINT MIDS( WORD S. I , 
LEN( WORD S)' FLA G): 
MESSAG ES 
70GOTO JO 

LIST laughs 
at locks 
From t ime to 11me it' s useful 10 
be able to take a look al Ba.sic 
programs you have bought , but 
gener ally the manufactur ers 
put a loc k onto 1hc code to 
prcven1 you from do ing so, and 
perhaps copying 11. 

Instead of giving the com­
ma nd LIST , 1,1rhieh will try to list 
the program from line Oand fail, 
since line Ois locked , command 
it to LIST I. Then !heli stmgwill 
beg in at line I . wh.ch is fre· 
quenll y not locked. 
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De lve into the depth s of Epson 's HX-20with a machine code disassembler - Elizabeth Wald explains. 

The HX unravelled 
TI Epson HX·20 has a powerful 6301 machine code is based o n 6800 

onitor which enables 1hc user easily machine code with the addi tion of several 
o enter machine code programs. new instructions (sec table). Most of these 

HO\\·c,·cr, listing such programs can be addittOnal instructions a rc the direct r«ult 
laborio us and slow , and requires you ofthcab ilitytocombi ncrcgis1ersAa nd B 
tobcfami lia rwith thchexadccima lcodes . to form a 16 bit registe r, known as 0. 
lt isthc rdorcuseful1oh avead isassemblcr Within register D lhc upper 8·bits arc 
program lo allow listings to be made using formed by A , and 8 forms the lower S.bits. 
the standard 6301 machine code mncmo- Any alteration to the contents of A or B 
nics. will affect register D, and vice versa. - - •er 
ADDO Cl D3 
ASI.O 05 
u» cc DC 
LSIIO 04 - 30 
l'SIIX JC 
l'f/U 31 
SU' IA 
STD DO 
sueo 13 93 
Xt:OJl 11 

.. 

-D 

[C 

ED 
A3 

mmo 
F3 

FC 

fD 
13 

.... uu-•m ... ,,twi .,97.,. ... ==~~--.,.34 ...... 

.,., ... #0• de 
.,91 Cl u-• t2t 
FIJ40TST• 
.,,..2 , .. .,.,u 
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..,. • • CJII>. tk 
••211H .,.,u 
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"'1011 ~--IFY211P .,., 
.,.,111C1U.•a11 
•iUl1 TNI ....... .,. .... 
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• M l2"'1.• 
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#a IC CJl)C -- · •ClnlMI #Cl: 

.,.c,,cu. o -· • Cl OIIIDO o c-,n 
~tlllr* •ccw:,,. _, 
iwtt•Lll'l•n9 ~-J'II: ... 
.ol .. u,tl. ('Ill 
IRIISIOJsa _. ~N:-.,.. 
IJWBU.•>99 
#IIONlleC 
"°'"IT'ii Wt 
.n:1,7tt•• - · lf't t u CU• 
.-n50 t1t• 
Wl:6 2111-,. 
lnt 4" DU• 
tn:t.7Sla• W t 
•tt IIICIIC 
"10'3111DOO .... '"I 11 ICIIC 
... I tOJM .., 
,,,.,4f'tUIIC W4 
.-nalM #to 
.,..,, •• NCI' 
,,,., ... a 
IFTI II ICP 
.-,,c11t0 

""""'°" .-n:IIIO' 
lfTJ' II NCI' 

«- 4( .. " NCI' 
KG 4C Sl S2 Ullt 
IICll41Sl4C­..,,.. .. ,., ... 
.. ,.. ,. 41""' 
ICW4t<ll(,tUlt 

The instrue1ions using registe r D arc u 
follows: ' LDD' and ·sro· will load a nd 
sto re regislc r O rcspcctively. Addition a nd 
subtraction arc done by' ADD D' and 'SUB 
O' placing 1hc result in D. All four 
inslruct ionscan be used o n 1hc immcdialc , 
dircct, indexed or extended modes. with 
the obvious exceptio n of 'STD' which 
cannolbc used in thcimmedialcmodc . l tis 
poss.iblc 10 perform an ari1hmc1ic shift lcf1 
('ASL D') and a logical shift righl ('I.S R 
D') . 'The oon1enu of D can be exchange d 
with 1he conten ts of X using 1hc ·xoox· 
instruction. 

Further inslructions provided a rc a 
multiply instr uciK>n (MU L), which mulli · 
plies regislc r A by regislcr 8 , and places 
the l"CSull in register D. instructions to push 
or pull register X ('PS H X' and 'PUL X') 
and a 's leep ' instructi on ('S LP') , which 
sends the processor in10 a low power 
'slttp'modc. 

The final gro up of additional ins1ruc-
1tons on the 6301 a rc the so-called 

ICD' 4C +t SlLN 
9CCll" S4Sl 9n 
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'immediate mode' instructtOns. of which 
there are fou r: 'AlM' (And l mmedia 1e 
Mode) . 'E JM' (Exclusive or), 'O IM' (Or) 
and'TIM' (Test). Each instruction re­
quires one byte of immediate dala, and a 
direct or indexed mode memory address. 
These inslructions perform the appropri­
ate k>gical operation on the immedia te 
dat a and the con tents of 1he specified 
k>c:ation. The fil'Jt 1hree instruclions place 
the rcsull in the memory loca 1ion, bu1 
'TI M ' me rely sets the N a nd Z (ncgati,·e 
and zero} flags, and discards the result. 
Note 1hat the 11M ' in.structtOn is similar 10 
the 'A IM' instruction , and not 10 the 6800 
instruction 'TST' . The mach ine code 
requires that the immediate da1a is the first 
byte following the op-code, and the 
address the se«>nd byte. 

The eas.c program provided stores the 
machinccodc,he ld indatastatement s. and 
t raru.fers control to the machine code 
prog ram a t &HOBOO . The program 
opera tes as follo"WS: 
1000 Prints 'wai t' message . 
1010 Sto res machine code program. 
10:20& 1030 Define func1ioo.s to obtain the 
upper and lower bytes of an address 
entered as a st ring . 
1040 Sclcctslhc language,scts topaddress 
fo r machine code stack and start address of 

"" 1•nto11C1:i.,, 
11!:MOVTIN:o u1>--.<·11H 
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mach ine code program . 
1050&105$ Input & sto re the start address 
for disassemb ly. 
lOIO & 1065 Input a nd store the end 
address for disassembly . 
1070 Execu tes machine code until a 
character needs 10 be printed, or disasse m­
bly is finished . 
lOIO Loops back to line 1040. 
!Oil Checks whether the user wishes to 
terminate the program following a null 
input in lines 10.SOor 1060. 
lOIO ta lllO Machine code data. 

Machine code program 
The machine code prog ram set up by Bask 
operat es as follo"WS: 
OIIOCMll18 Save lhc Basic stack pointer. 

~d lhc machine code stack pointer 
and trans fer cont rol to the ma in 
body of mach ine code at OFOO 
onwards. 

Subroutines : 
Ol20-0l2I Saves machine code stack 

pointer. loads basic stack poin ter , 
and retu rns to Basic . 

Ol:J0.0838 Characte r input routine from 
the keyboa rd . 

....,.. 0,aracte r outp ut routine 1othc 
di.splay. 

CJl54.0ll5C Routine 10 term inate 1he 

mac hine code program . 
0810,0NA lnpulS one hezadecima l digit. 
.,..._.7 1 Input s two hexadecim al digits. 
OBIO-OSICinputsfour hexadecima l digits. 
OIIO-Oe9I Prints o ne hexadecimal digit . 
OBM-GU.I Prints two hexadecimal digits . 
OUS-41112 Prints four hexadeci ma l digits . 
Ol9I-OIIIE Pr ints a spaoc. 
08CO,OIC3 Sets OU I put mode to LCD. 
08C4-G8C8 Sets output mode 10 in1erna l 

prin ter. 
Main program: 
OFOCMlf'2I Start of main body o f d is· 

assembler. initialization, etc. 
OF27.()f'2( Prints carriage re turn and line 

feed. 
Ofll-C)f'40 Prints addr ess of inslruction 

and op-code. · 
Of~ Prin ts mnemo nic. 
Ofl7-0R7 Prints register, if any . 
OfM.OfM Prints mode characte r , if any. ie 

'I', ' S'o r 'X' . 
OIA1¥MJ Jumps to OFDB if branc h 

rcla t ivc/BS R. 
Of'AF-ona Outputs one or two bytes of 

either address or data , 
Of'ID..OfC3 Branc hes 10 OFCE 10 termin· 

ate the progra m if disassembly is 
com pleted. 

OfC5.0fCC 8 ranches back to OF27. 
OfV8..0fF7 Calcula1e s a nd prin1s 1he abso­

Ju1e add ress, for a re lative branch or 
'BSR', from t he rc laiive offset , and 
branches to OFBO. 

Locations OCOO-OEFF hold two tables : 
OOX).OCFS con tains a list of mnemon ics, 
and ODOO-OEFF contains two bytes per 
op-code , the first byte representing the 
mnemonic numbe r . and the se«>nd byte 
the relevant de tails. 

Using the program 
On typing ' RUN' the program di.splays 
' PLEASE WA IT: LOADING'toindica1e 
that the machine code is being se t up . This 
is followed by prompts for the star t and end 
add resses of lhe memory are a to be 
disassembled . The addresses arc cnlcrcd 
in hexadecimal but t hC prefix '& H' is not 
required . The prog ram may be terminated 
at this poin t by pressing ' RETU RN', a nd 
1hc user confirms that the pr ogram is to be 
terminated by entering ·v·. or 'N' to 
continue. 

Th e prog ram prints the disassemb led 
program, one inst ruct.ion per line, in five 
colum ns. Column one con1ains the inst roe · 
t ion's add ress as a four digit hexadeci mal 
number . The second column contains two 

" hexadecimal digits represe nting the op­
oodc , and third column gh·es the corrcs· 
ponding mnemon ic. The fourth colum n 
gives the registe r . if applicable . and the 
fifth column contai ns the address or da ta 
field. in eithe r immediate ('#'), di rect 
(' S'), indexed ('X') or extended mode . 

All branches and branch to subrou1ine 
instructions are followed by an abso lute 
address. 

Illega l op-codes arc pri n1ed as·•••', and 
the fo llowing mnemon ics have been 
changed: ' INX ', ' DEX ', 'LDD' and 'ST D ' 
arc printed as ' INC X', 'DEC X', 'L OA D ' 
and 'STA D' respectively, a nd 'XGDX' 
has been changed to 'X DX'. 

" 



The incredible Prism VTX 5000 Modem 

NOW, YOUR ZX SPECTRUM 
IS YOUR KEY TO THE WORLD 

• Versatile modem for 
ZX Spectrum 
16K or 48K vers ions 

• Slim des ign fits easi ly, 
matches your micro 

• Instant access to Preste i· 
and Micronet 800 
information services 

• Instant co mmunication with 
othe r ZX Spectrum users 

• Use the Prism VTX 5000 
with a Sinclair printer - and 
print Prestel frames 

"' 

If y0u own a Slnclelr ZX Spectrum, we 've got some grHt news tor you . Ptog in 
the sli m device above, and your mic ro lnstanUy becomes• hlghty lntelllgent 
fnte,.ctlve termlnal , accessing a maHlve dat1baN that Includes the enti re 
PrHtel'" lnfor ma!lon service, and the spectacular new Mk:ronet 800 mlcro­
uHra ' databank• . 

The Prism VTX 5000 modem fit s neatly under yOUr ZX Spec trum (It works with 
t 6K and 48K verak>na) and talks to the wortd via your tele phone . 

Besktes the familiar · and growing· Preste l service (Spectrum UK haa tts own 
micro u1ert ' update oo Prester), the Micronet 800 service puts a vast array of 
downloadable games , education and buslnaH packages, and micro Infor­
mation at yoor fingertips. 

You can talk to other ZX Spectrum uHra , too· ei ther dlrectty, for thecos 1 of 
a ' phone call, or vta the M lcronet 800 codMt 'M1llbo1t ' •ystem wMc h hokja 
messages un til you 're ready to •ccess t hem. 

The Prism VTX 5000 comes com~ete with connecting leads and lnat ruc­
tion1: pfus a full Mlcronet 800 Information I appllcatlo n pack • Plua l a 
vouch•r worth up to £21 for a FREE Jack Plug lnatallatlon (if required) by 
British Telecom • Ask your local SPECTRUM dea ler tor full detail s.. 

SPECTRUM LOW PRICE 
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Self-writing TI 
The tdca of a program which tan change 
itself is not par1icularlyn cw ... in fact. it 
ii o ne of lhe oldest concept s around , 

However , it hu never been exploi ted 
to any major extent , largely because the 
received wisdom in the indum y is that 
self-modifying programs area bad thing , 
Lest this should sound au1ocra1ic, we 
should add that 1htre ·s a ... c ry &OOO 
reason. 

O rdinary common -or-garden non­
modifyina proaraffl$arc hardc,·cn for the 
oriainal author to follow or modify . 
l maaine tryina to follow one whk:h 
changes every lime )'OU look at it ! 

So. en joy the tdea , use it 10 do some 
clever tncks , but take care not to include 

~~~i=~"o:7fu~°:~:::::c.teh:. 
wish to be endlessly modifying. 

When eit her the Mini Memory 
Module or the Extended Basic 
Mod ule plus 32K Extended Mem­

ory arc used, it is possible for TI 99/4A 
owners to examine the storage of thei r 
progra ms in the computer's memory. 

The Tl99 /4A stores progra m linn on a 
stack principle. As each line is eruered. 
regardless of its line numbe r. it is placed at 
the top of the stack. When a progra m line 1s 
edired. the old lincisremo,·ed, thes tack is 
adju sted . and the new line added to rhe 
rop, hence rhe delay before t he cursor 
reappears . The computer is changing rhe 
memo ry locations of every line above rhc 
edited line , and changing the line index 
which it uses to point tot he lines, and which 
is stored at 1he very lop of the program 
stack in line number o rder . 

If no disk con1roller is auachcd . users 
may find their T I Baste programs in VDP 
RAM . The first line en tered will end at 
address 16383. and each subseque nt line 
entered will end at a lower add ress. 

With Extended Basic and 32K RA M. 
programs are s1ored from CPU RAM 
address -2S. each subseq uent line having a 
more negative add ress. A ha ndful of 
Extended Basic Versio n IOOmodulesha,·e 
been sold in 1he UK. Wi1h 1hese.p rograms 
start from CPU add ress O (zero). 

Progra ms are sio red in coded format. 
with single byte codes for 1he comman d 
words, using ASCII codes 129to 2S4. This 
is why users may not define 255 characters. 
Interna lly an offset is used to ma ke ASCII 
32 (space) appea r 10 be a code 0, a nd 
ASCII 159 appea r to be a code 127. for 
screen prin1ing purposes. 

In progra m storage the offset is not used 
and characters appear as ha ving their 
proper coding. 
Enter this program. in this order: 
IIJOREM PCN 
110A• B+2 
120 CS- DS&"E" 

" 

In EJr.1cndcd Basic. in command mode, 
ente r the following line (NB: no line 
number!) : 
FOR T- -25 TO-SI STEP -I:: CALL 

PEE K(T.A):: 
PRINTT;A:C HRS(A) :: NEXTT 

When you press ENTE R the computer 
will display the Wlort 1hree line program by 
showing the memory locat ion, the value in 
that location. and 1he equivalen1 character 
(if a ppropriate). 

Wi1hout 32K RA M the program is 
sto red in VD P RA M and Extended Ba.sic 
does not allow you aCCCS$ to this a rea of 
memory . 

With mini memory , the command mode 
section must be added to the program, 
using locations from 16383 to 16356. Note 
tha1 in TI Basic the s1orage format is 
slightly differe nt, ah hough the same codes 
arc used . cg in TI Basic a space is inscned 
on both sides of the REM PCN. For mini 
memory . use PEEKV inslead of PEEK. 

A list of !he comma nd codes is given in 

~:::~ ';h~!/r; ~~r~ ~::!f~~~u:a;~~ J 
s1ored. NUMB ERS and UNQUOTED } 
STRINGS arc identified by code 200. This ! 
is followed by the numbe r of digits or 
characters invoh•ed, and then the number 
or the charact ers them .selves. 

An example of an unqu o1cd srring is the 
name given to a subprogram. CALL 
COLO R for instance uses one byte for 
CAL L but COLOR takes up 1 bytes- 5 
for the word and one each to identify the 
unquoted string and 10 indicate its length. 
This is why you cannot USC CALL sues: 
SUBS is a quoted siring. Quoted strings arc 
idenrificdbycodc 199, and follow the same 
format-one byre is used for 1he length of 
the string . 

LINE NUMBE RS when 1hey appear in 
a program (cg GO TO 123) arc tdcn lificd 
by code 201. and t he aaual line number 
then lakes up just two bytes, wha1ever 
number it is. If the first byte is A and the 
second byte is B. the line number is: 25 ... 
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ADDISON-WESLEY 
PUBLISHERS 

Whatever your inter est, what eve r your micro . 
we're sure to have a book for you. 

If you're in the trade. come and talk 
to us about special discount schemes a.nd 

point-of-sale material. 

And if you think you could write the ultimate 
book on any aspect of personal computing. 

we 'd like to hear from you too. 

So come and see us on 

Stand 456 
yo u co uld be kicking you rse lf If you do n't! 

At last ••• Ajoystick that works! 
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It won't. 
Imitation is 

the sincerest form of flattery . 
But there's only one Epson. 

I ~-! 4'T I ] ~ I Extrao~dinary pr~duct . 
•--~--'!£>11..•,._.i.:.....,_~--Exceptional quality . 

Epson (UK) L1m1ted. 
Freepo1t, Wembley, Middle sex HA9 6BR 

Sales Enqu1nes Freeione 2730 
General Enquanes 01-902 8892 

Teln 8814169 

PCN SEPTEMBER ZMEl'TEMBER 28, 198:.l 



""22 LINE NUMBER - A limes 255 plus B 
By1e 8 has a maximum ,·a luc or 127. and 
by1e A a maximum value of 255, g1Hng a 
maximum hnc number of 32767. 

11 is possible by entering shor t programs 
such as the above lo ob tain a good 
unders tand ing or how the compu1er stores 
its programs. 

As you ha\.e t he capacity to change the 
conlcnts of CPU RAM with Extended 
BaSjc(CALL LOAD)or VDP RAM with 
Mim Memory (POKEV). 11 becomes 
possible for a progra m 1oalmost com~ete· 
ly rewri te 11.sclf. 

Jn fu1ended Basic, add 10 !he shor1 
progr a m abo, ·e lhe following lmc: 
l'.lOCALL INIT" CALL 

LOAD (-28.77.65.71) 
Before )Ou RUN 1he a mended pr ogram. 
LIST 11. Now ENTER R UN and LIST 
aga in . Notice any change? 

When chan ging a line in a program m 1h1s 
manner, lhe rc arc two 1mportan1 pre cau· 
lions: 
1. 1bc line, and any Imes below 11 1n the 
program stack. must 001 be edited. Other · 
wise when you change lhe con tents of 
memory locations . you "' on't be changing 
the line you thought you were! II is poss ible 
10 look up the line's memory loca1ion in the 
line index before 1he program rewrites the 
line, but i1 is much easier to ensu re tha t !he 
line(s) 10 be rewriuen are at the bouom of 
1he slack. If on ly o ne line is to be edited, 
ente r ii first with a middle value line 
number : 
l(J(XX)R EMPCN 
Now you may enl er lines on either sKie, and 
edit lhem . and the location of that line will 
not allcr . You may also RESEQ UEN CE 
wit hout causing any problems . 
2 . The lengt h of the line is the first byte in 
the line. and it is probably not possible to 
rewrit e a hne with a differenl length. 

In Exte nded Basic 1hisisnot too much of 
a prob lem: the init ial line can termma te 
wit h a tail REM(!) a nd a long false REM. 
When rewritten you merely ensu re 1ha1 the 
overwriting 1ermin a1es with a ta il REM 
(code 131) and a space (code 32). the n the 
rcsl or the hne remains as a dummy REM . 

In TI BaSjcit isusua llyncttssaryto keep 
the line length the same. bu1 some 
commands do per mit dummy endings. 
This 1s a man er for experimentation. 

What use is 1his facility? I have programs 
in T I Basic and Extended Basic which 
permit pse udo high resolutio n pictures to 
be drawn by redefin ing char acten. When 
comp leted the compu ter scans 1he screen 
a nd rewrites lhe program by dumping the 
definitions and posi t ions of the charae1e rs 
to defining lines. Whc.o the ove rwritten 
program is r e-run, the sketch appearsquite 
qukkly. 

Anothe r use is tocrealecommands TI do 
not give you. A popular use is to enable a 
generalised disk directory to be added to 
each disk. When Extended Bas ic is 
selected, the automaik directory. on the 
disk as LOAD. is loaded and RUN 
au tomatically. 

It then reads the disk index and presents 
you with a menu. The menu selee11on is 
then automatically run. Extende d Basic 
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will permit the progra m hne: 
100 RUN "DSK I. GA ME " 
bul not: 
IOORUN "DS Kl. "&AS 
There seems to be no reason for 1h1s not to 
be acce pt ed. exccp1 1ha1 it gives an error 
message SYNTAX ERROR . 

Th erefore the rewrite facility is used 10 
CAL L LOA D the required lme into 
memory , one b)'1e at a t ime. so 1hat the 
computer scc:s lhe line as RUN 
.. OSK I .GAME~. exactly as 11 wants to see 
it. In this case, because the disk file names 
arc nol of fixed length, a value of zero was 
placed in the unused dummy line pos1t1ons. 
Zero marks end of line and pre,·cn ts 
crashes. 

It is possible with this facility 10 insen 
your own (if limit ed) VAL func1ion, to 
permit for example the INPUT of a 
fraction in the form 3/4. Firs1 you need a 
dummy line : 
ICOX> A-AAAAAAAAAA+AAAAA 

AAAAA+AAAAAAAAAA 
If this is 1he first line inpu t 11 is fa1rlysim~e 
1ofin d lhe locat ionsof each cha rad er in the 
line. as 1hey are stored in memor y. 

Your input wdl be to a stri ng variable : 
INPUT "FRACTION ",A$ 
then yo u must spli t th is up into its three 
parts and place them into the OEF line . 

Use a loop and SEGS to deter mine the 
loca tion of the obl ique ·r. This will enab le 
you 1odc1erminc each pan of the siring. 

Fo llowing the eq ual sign in the DEF 
state ment you will need code 200. then a 
value eq ual to the number of digits in the 
first number (use LEN and SEGS). Then 

fi gure 1 

12tWt: 
1)0 :: 
13l l rTM.-I 
1321' 
1:1300 
13400,0 ........ 
1:10..,,.. 
137DCF 
131-
lltDII 
140FOO 
141 LET 
142 ..... 
143-.UC 
144TIOIC( 
145U11111AC( 
14'"'"1T 
l47DUA 
141-
14IIWIDOMIZE 
15011EXT 
151-.U 
152 ..... 
lSlllllCII 
154 .. 
155111 
1 ...... 
157CAll 
lM­...... ..,. 
IIOCUISL 

ll lSl.9 
11:ZDISIU't' 
l ll -
114ACUP1 
1os.­
lMWUNING 
111 st.mllT 
111..-
111 ..... 
170LN"IIT 
171 NI( 
172NI( 
17]NI( 
174NI( 
17SNK 
17fTIO 
lnTO 
171 SY[P 
171 , (COMllW 
I IO ; 151111 COlONI 
11 1 : ICOUINI 
1121 
1131 
114 & 
llSNI( ..... 
117 AND 
lUXOlt 
INNOT 
IN • 
111 < 
lt2 > 

place 1he number using the ASCII codes 
for each digit. Then follows code 196 (/). 
code 200. and the length of 1he second 
number, then the digits m ASC II code. 
Finally. so that the excessAAA's have no 
effed, in Extended Basic load the codes 
131 and32.o rinTI Basack>adlhecodcs 193 
( +) and two 6S's (A). Provided you r 
program doci no1 use, anables made up of 
seve ral AAA 's, thcse ha,c azerova lue and 
nocffccl. Toquic kly seea final result.clear 
your computer and enter: 
100) A - 451788+AA+AAAAAA+ 

AA AAA 
Now sec how tha t is stored, using t he 
methods desc r ibed abo,·e. 

After you have entered yo ur fraction. 
andCA L LLOADed(orPO KEV' d)itint o 
memory, you may refer 10 1hc frae11on in 

your program by GOSUBin g 10 l(XX) 10 set 
the value of A. 

If the line is tobe used more than once. at 
sho uld be restored lo its original state 
be tween eac h use. by CA LL LOAD1ng the 
original values. 

The abi lity to change a progr a m 1n this 
way opens a powerful and useful doo r for 
T199/4A owners. who are no longer quite 
as limiled as they may have thoug ht. 

11 is possible fora IJK program 101lmost 
comple telyoverwn1e i1self-only the last 
line needs to be un altere d . co prevent a 
cras h duri ng ovcrwnling. 

Nole the use of CALL LOAD abo ,·e. 
You may load a line fully w11h only one 
command, a nd in the correct orde r . When 
using Mini Memory CALL INIT 1s not 
used. 

113 + 
tM - (MINUSI 
115 · 
111/ 
117· 
lNNI( 
1N mtlNG 1MMEt 

200 UNQUOTDI -2011..N: NUMIO 
211HOf ,., ... .... ,. 
205 C05 
20l[I(. 
2071ff ...... ...... 
2105'N 
2USQII 
212TAN 
213 LCN 
214ClltS 
215-
211SR$ 
217,0S 
211YAL 
211STWS 
22 .. sc 
221 .. 
22211(: 
u, ... 
224-

usms 
UfNI( 

227 111 
UINO 
UINI( 

230111 
211 NI( 

2J2-
2J3Da1' 
2J411WMA 
2l551ZE 
DOW. 
2l7U51NG 
DIEP ... ..... 
240AT 
241 IAS( ,., .. 
24lYMIUU 
2441tD.AlM 
245lfllJINAl ... .._ 
2470UTPUT 
241 UP'DAT[ . ......... 
250fWD 
2'1-
252TU 
25 ) I IWffll FUSI 
2$4Y~Tt 
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Aft e r having pla yed with Porti co's po rtabl e Z80computer , Max Phillip s seems to believe in miracl es. 

An immaculate 
conception? 
n Portico Miracl e may see m a little 

kc a hopeful latecomer. Port.CO is a 
w Briti sh co mpan y and the Mira cle 

seems 10 be a ra t her old-fashioned 
Osborne- like machine. But this particular 
7..80, C P/ M plus free software in a portab le 
bo,i: offering is a linlc bit special. 

1be Mir acle is a comfort able machine 10 
work with. A 10 inch scree n and 368K 
floppies make it more luxurious (and 
heavy!) than a n Osborne. A 64K disk 
cache memory provides a dramatic per· 
fonnanoe. And a price tag of £1.79S tsll't 
ridiculous . 

Presentation 
The Miracle presents itself a litt le better 
than its advertisements . It arrived in a 
smart black shoulder bag plus the usual 
plasttC bag of manuals. 

A simple but welcome touch is a freebie 
Supe r dc- luAc disk library. These fol den 
provide a safe way to transport and 
organ ise up 10 16 disks each. 

Thc Miracle's looks have been well 
though ! ouc. It's aimed at e"ecut ives and . 
though not a toy . is defin itely designed to 
grace their desks. 

When in use it sits flat on the desk . The 
user looks down o n its slightly angled 
screen so conversations across the desk 
are not impa ired by the machine. And a 
sliding hatch ove r the interf aces keeps the 
back of the machine as tidy as pos.siblc. 

Documentation 
This seems to be a typical British let down 
althoug h the British ha bit is to gradually 
improvetheslanda rdsofmanual s. You get 
a systems manual and a softwa re manual , 
both daisywhc elcd A4 spiral bound books. 

Thc fi,st deals with the Miracle and iu 
system softwa re. There's a hopelessly brief 
introdlXiion to CP/M and a short look at 
the 'Guide ' front end package. The 
transfer utility, disk cache software and 
built-in monitor are also described . 

Finally, there's a wealth of ext remely 
welcome tcchntCal information - pin 
outs. termin al .sequences. memory maps. 
cha racter sets, conversion tables and so on . 
Unfortuna tel y. chey won't do much for 
your average business u.scr who will be 
looking in vain for a ·getting started ' 
section. 

The seco nd manual deals with three of 
the five supplied applic ations prog rams. 
the Chang labs suite Memoplan. Flleplan 
and Profitpla n . The IANKEYtypin g 1u1or 

does n' t seem to qualif y for a man ual and 
Micromodeller comes as a complece pac k­
age with its own manual . 

The documentation is a slightly con­
densed version of Chang"s own manuals. 
them.selves not renowned for their help­
fulness. Llke the syste ms manual. the 
information tends to be plain reference. 
I f s up to the user to have the sense and 
courage (a nd preferably c:i1:pcricnce) to try 
and work the thins. In my own case . I 
n«:ded to borrow a copy of a full Chang 
manual simply to find out how to print 
hcadinp at the top of each Memoplan 
page . Worrying to say the leas1 . 

The Miracle tS very much a dealer 
machine , one that is designed to be 

'A system which 
outperfonns 

a great many of 
its rivals' 

demon str ated toc ustornen. ha, •e its users 
trained and. of course. problems can 
always be cured with a phon e call. TI\cre 's 
nothing wrong with that, business 
machines shou ld have this level of support. 
The Miracle is actua lly a lot easier to use 
than many of its rivals. However, a liule 
more effort on chc manu als will save users 
a nd dealers a lot of wasted time . 

Construction 
The Miracle is a very solid 281bs of 
computers . In anyone's ter ms it's heavy, 
more so than a ny numbe r of desktops . 
Port ico may in time reduce the weigh I but 
cur rent polky is 10 keep the machine as 
solid as possible . 

With a system like this, port ability is a 
sidel ine . It is a one box syslem that can be 
moved with a car at weekends or between 
offices a t lunchtime . Th e shoulder bag 
doe$ make it possible to carry a nd it is no 
harder than shifting an Osborne . 

One last poin t on portability . Osborne 
esta bUshcd a joke about a compute r that 
could fit unde r an airline scat . II may be a 
while be fore I get to test that with a 
Miracle. But it is really difficult to fit it 
between the seats on the bus home . 

Thc Miracle is coole d by a fan - not 

obtrusive but loud enou gh to let you know 
it's the re. Inside, the com puter is based on 
the Rada r I.50 board, Pro-Te sted in PCN 
issue 20. 

The syslem is a Z80wi th64 K RAM plus 
an ut ra 64K RAM for the disk cache 
memory. Current options include a 192K 
cache memory and there arc five slots 
a vailable for futur e hardw are. Portico is 
al ready co nsiderin g a 16 bit upgrade . This 
upgr ade will be an 8086co rd and is planned 
for Octobe r. 

The structual foam case is square a nd 
cumbersome though it doc s give the 
machine a so rt of cla"ical look . The 
keyboard hook s on to the ma in unit 
covering the screen and disk dri ves. 

Thc lack of any handles isa real surprise . 
Thc machine may ha ve desktop presenla· 
tions but you do need to be able to move it 
around. Even two ha nd -holds knocked in 
the side ...,1ould have done. 

Keyboard 
The keyboa rd is a separate 86 key unit with 
a pleasant feel. I t has a full comp lemen t of 
keys-n umcrk pad. cursor cluste r and ten 
function keys. The qwerty s.ce1ion has an 
'origi nal' layout, the mos t disturbing 
featur e being the posit ion ing of <i:!,I. :- and 
< > betwee n the home keys and RE­
TURN . 

From an ergonomic point of view, the 
kcyboari:t a ppears ,o be far 100 nat. Portico 
may be trying to enco ur age the strange 
habit of typing with a keyboa rd on your 
knee . 

Vision s of non·typi ng executives, feet 
on desk , one finger anxiously searc h­
ing for the key marked RW. For most 
people, I suspect 1hc classic Mfraclcstance 
to involve t'NO pape rback books. or 
perhaps a rolled up PCN. shove d under the 
keyboa rd. 

A Reset key is provide d and this sensibly 
needs the combinat ion SHI FT-RESET ­
RESET to ae1ually reset the machi ne. The 
functio n keys can be simply prog,ammcd 
using the SETKE YS utility. 

It's a shame lhat the whole keyboa rd 
isn' t so easily reprog rammed . For a start, 
the left ar row docs a backspace a nd delete 
in CP/M . The DEL key docs the: ra ther 
more useless delete and echo. Again. 
inconsis tent with the applicatio ns prog· 
rams . 

The other wonderful trick is that 
pressing the Escape key siJr: timC$ o n the 
trot lands you in the Miracle's mon itor 
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progra m. The mom1or I k),·e. bu1 the .... ay 
of gen ing 1hc re seems 10 be ou1 or the 
Wizard of Oz - you know.click your heels 
toget her and twirl round three 11mcs . 

I discovered 1hisby acciden t. J .,.,.as in 1he 
user f ricndly G uide and 1t had told me on at 
leas1 one occasion 10 press Escape 10 go 
backtol hc main menu . I d,d and 11 didn't . I 
pr~ Escape aaa ,n . No luck. On the 
5ixlh 1ry. magic! Back 1n the momlor . 

II had 10 be a bug. It look a ..,.,h1lc to 
convince mysclr chat six presses of 
Escape really did drop )O U ou1 of any 
a pplication program. It 1sc razy togi,esuch 
a common interr upt key such dras 11c 
powe rs. 

Screen 
The Miracle has a bu1l1-1n IU-1nch green 
monitor making it perfectly pos51blc tousc 
the system for long per10ds of time. Your 
only control is a brighmcs s knob on the 
front left or lhe case The quaht) ' ..,.,3.,, 
pcrfCC1ly adequate though focus ma) ha,e 
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been a touch soft a nd 1he screen has no 
a n11-glare coa ting. 

It is a standard 80 column b, 25 lme 
display with ,.,.,o possible 1ct1 ai1nbu1es. 
1n,·erse and dim so )Ou·,e go t a standard 
and adeq ua1cd 1spla). Bui 1he i\·llracle has 
only 128 block graphic cha racters. fa e n 
deadl) s,:nous busme~ U"'C'r~ ;1rc begin· 

Storage 
The Miracle comes w11h t.,.,.o 386K byte 
nopp,es (PortKO quo tes 400K a nd SOOK 
etsc .... hcrc - 386K 1.s " hat )OU ac1ua lly get 
lo use) . Thedm es .,.,o,k perfectly and hue 
a couple of ,el) special features -
1n1elhgencc and a 6-IK cache me mory. 
Neithe r is umque but both arc , cl) meet) 
implcmenlrd . 

The dri,·cs nn sense ..,.,hen a disk has 
been changed a nd automa 11ca lly log m new 
disks. To c;c.pcnenccd CP M hacks. that 
mea nsne\'c r ha , ing 1otypc:Con 1rol·C. To 
more usua l users. 1t makes 11 less easy to 
ma ke dange rous mistakes. The mtclli · 
gen« is very v.clco me . espcaally smcc 11 
coup!n .,.,.Jth 1hc di.Sit naming and logging 
provide d by "Th e Guide· . 

The other fca1ure is 1hc cache memory 
con trolled b) a program called CAC HE 
.COM. Thi s is auto-run as standa rd "' hen 
you boot 1hc Miracle. 

The extra 6-IK memory 1s used asa buffer 
bcl"ccn t he rcal memof) and thc d1sk. The 
Cache-stores darn that is frequcnll ) being 
req uested b) the computer . such as 
direC101) 1nforma11on When the rompu· 
ter nut asks for the mforma11on. 11 ,s 
a, adablc almost mstan1h rat her 1han 
ha, mg 10 come off the disk·. 

The system is surpnsmgl~ mtel hgcnt , JO• 



WE HAVE MORE FOR 64! 
For the serious user •.• 
BUSICALC £39 , BUSIWRITER £39 (disk) £49 (cartridge ), VIZAWRITE £69 , VIZASPELL £59 , SPP 
STATISTICS£175 , 1541 BACKUP£10 

Programs of gen eral Interest 
ARROW (makes tape faster than disk!) £39 , PRINTLINK £26, PETLINK £32, MUSIC 64 £6 

For the programmer ... 
VICTREE (Basic 4, toolkit functions etc) £49 , GRAPHIX 64 £10 , COMPACTOR £8, TAG SORT £10 , 
SUPERSORT £22 , ZOOM (super monitor) £10 , MIKRO ASSEMBLER £50 , RENUMBER £7 , TAPE 
MERGE/APPEND £7 

Arcade games (all £8 each) 
STIX, CRAZY KONG , 3-D GLOOPER . TANK ATAK , KAKTUS , MANGROVE 

Adventure games (all £12 each) new low prices - phone for details 
COSMIC CAPERS , CRACKS OF FIRE , GOBLIN TOWERS , FORESTLAND , STREETS OF 
LONDON 

Fantasy games 
LORD OF THE BALROGS £6, HALLS OF DEATH £8 
Add £2 for programs on disk * Prices exclude VAT * Post free 

SUPERSOFf Winchester House , Canning Road , Wealdstone , 
Harrow , Middlesex HA3 7SJ 
Telephone : 01-86 1 1166 

Phone today for your FREE catalogue! 

e.:::.... da'ty power is !he most 
lbly cai..lM of lhe IXlllxptalned 
tmn and QrQ.1111 malfuictlons 
which Clf'I upNI .. micro bM«S 
produCtS and ,_. users. 

-rt. P\,g with its own bull In fillef­
and lranSient aippre$SOf reduoel 
Che efteci of electlical noise end 
spi(es and increases the relability 
of both hardware and IOftwaf9 ---­unnec:eua,y powet' p,rob,Mffll, 
NY 'No' to dirty powtr , 

TIN Pfug Is •vailable lrom dealers or dnct lrom the mat'tUfac.turer 

FOA f\llmtEA N'ONMTIOH CONTACT 

Power lnterNtlonal Limited 2A lsambard Brunel Road , 
Ponsmou1h , Hampshi,e . PQ1 2DU . Tet (0705) 756715 
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YOU WILL NMR AGAIN 
HAVE TO WASTE TIME 

WAfflNG FOR YOUR PRINTER. 
MICIIOIUFflJt Al10WS YOU 

10 PRlfT All> PllOCISS 
SIMUIDJBUSI.Y. 

Microbuffer will instantly Increase 
your efficiency - and eliminate 
the frustration of waiting for your 
slowpoke printer. 

Now you can simply dump your 
printing data directly to Microbuffer 
and continue processing. 
Microbuffer accepts the data as 
fast as your computer can send. It 
stores the data in its own memory 
b\Jffer, then takes control of your 
printer. 

TIIEIII IS A MICllOIUFFER 
FOR ANY COMPUTIII/ PIIITII 

COMIIIATIOIL 
Whatever your system, there is a 
specific Microbuffer designed to 
accommodate it. 

FOR APPLE II COMPUTERS, 
Microbutfer II features on-board 
firmware for text formatting and 
advanced graphics dump routines. 
Both serial and parallel versions 

have a power-efficient low­
consumption design. Special 
functions Include Basic listing 
fomiatter , self-test , buffer zap, and 
transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299 . 

ALL OTHER COMPUTER/PAINTER 
COMBINATIONS are served by the 
stand-alone Microbuffer In-line. 

The serial stand-atone will 
support different Input and output 
baud rates and different hand· 
shake protocol. Both serial and 
parallel versions are available in I 
32K model at $299 or 64K for 
$349. Either can be user.upgraded 
to a total of 256K with 64K --ons 
- jus t $179 each. 

SIMPU 10 IISW.L 

Microbuffer II Is slot-Independent. 
It slips directly Inside the Apple II 
in any slot except zero. 

Microbutfer/E mounts easily 
FOR EPSON PRINTERS, Microbuffer/ E inside the existing auxiliary slot 
comes In two serial versions - directly Inside the Epson printer. 
SK or 16K (upgradable to 32K) - The stand-alone Microbuffer Is 
and two parallel versions - 16K installed in·llne between virtually 
or 32K (upgradable to 64K). The any computer and any printer. 
serial buffer supports both hard-
ware handshaking and XON-XOFF 
software handshaking at baud 
rates up to 19,200. Both Interlaces 
are compatible with standard Epson 
commands, including GRAFTRAX.SO So what are you waiting for? Write 
and GRAFTAAX-80+. Prices range to us for more information or ask 
from $159 to $279. your dealer for a demonstration. 

When you see how much 
freedom Microbuffer will allow , 
you'll understand why it's so silly 
to be without one . 

• lf!!lPRACTICAL 
lif!PCRIPHCRALS 

31245 La Baya Df1ve 
Westlake Village, CA 91362 USA 
(213) 991-8200 • TWX 910-336-5431 
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• 27 Sectors of the disk tha1 have n 't been asked 
for for a while arc c~cttd from 1hccachc to 
make room for ner 1nformat1on. All disk 
wri1es go immcdiatly to the actual d isk for 
security reason s. though on ly those sectors 
tha t ha ve been changed are actuall y 
wriuen. 

All th1sis invisible to the user . All he gets 
10 sec is a system wh.ch 1s outperforming a 
grea t man y of its nva ls. The system 
part icula rly succteds w11h pro grams that 
use a k>t of overlays (such as Word star ) 
where the frequent swopping into memory 
of bits of program happens so much 
quicke r . 

For those that understand lhc cache 
system , two ut1lit1cs LOCK and UNLOC K 
add 10 11s usefulnes s. These fix ct nain files 
into the cache mcn\Ory , cffcc11"cly lem ng 
you use ii as a pnm 111ve RAM disk . 

Jus t like '1ntcll1~ n1· d1s kdm cs. a cache 
memor y isn't a uniqu e idea. Bu1 n 1.sdone 
well on the Miracle and certa inly cnhallCC'S 

JO 

its performance . When hard disk Miracles 
emerge (p robab ly with 3~ inch Rod1mes). 
the cache ca n beex1 e nded10 192K to cope . 
The suettSs of 1he cache sys1em as 
dcmon s1ra1ed he-re ,s yet anolh<'r good 
example of wh y it sllould become standard 
issu<' on new machines. 

Interfaces 
'The Miracle has 1hc standard ra nge of 
inlc rfacmg you'd expect on a business 
machmc - two RS232 ports and a 
Centromcs por t. The se h"·e in the hatch at 
the back of the machin e along w11h 11.s 
mains cable. 

The por1s arc de lightfully s11ed on the 
end o( ribbon cab les. Pon .co ketps 11s 
clean machirtC look yet you can stt ll reach 
O\'er and plug something in w1thou1 ha\ mg 
101urn thcmachmc round . l1's a grca1 ide a 
but an extra couple of , nchc s of cable "'ou Id 
ha"e helped . 

There 's plen 1y of room for fur1her 

op11ons 10 be added. An RS422 m1erfacc. 
fo r a nct"' ·ork system. ,s alr eady on the 
cards . And all manne r of things could 
easi ly be added. 

Software 
The Portico puts itself firmly in the 
Osborne class by coming wn h a heap of 
free software. 'There's CPtM with its 
standa rd uulitie s including lhe assembler 
system - ASM. DDT . ED ~, ul. The 
no rmal user can a \·01d CP'M in total by 
using Dcc1s1on System 's ·Toe Guide ', a 
user friendl y fron t end . The Chang labs' 
suite is Memoplan (a "'Ord processor) . 
Filcplan (a file handler) a nd Profitplan (a 
sp readsheet) . la nsysfs IANKEYprov1dc s 
a lrPtng tutor . 

Finally . you get a copy of the 1op 
financial planning package M1cro­
modcller . Th1ssce ms tobea cunmngbt1 of 
vcr11cal markel thinkin g. As a M1cro­
modcll e r machin e, the Miracle is goi ng to 



have special appeal to a large number of ils 
intended customers. 

A word about the Miracle's machine 
code monitor . It's a pleasure to sec such a 
program in a new business machine . The 
monitor is a dead simple af fai r. It lets you 
dum p and alter memory. reset the 
machine .o r start the Z80offat a particu lar 
location. 

It won't be of much use as a program· 
ming tool (you've got DDT for that) but it 
hu a number of uses on a standard CP/M 
system . 

Thcmostobviousisrcstartingaprogram 
is memory. Many CP/M progra ms arc 
loaded from di.sic. a.5 they arc needed. The 
moment the command finishe s, it is left 

, lying around in memory . Trythcoommand 
and again and CP/M loads it agai n . 

'The software 
incorporates some 
pretty advanced 
and clever ideas' 

Now it doesn' t really mallcr on the 
Miracle because the command will just be 
copied straight out of the cache memory. 
But on a normal system, it would take ages. 
On the Miracle. press Escape six 1imes and 
GIOO from the mo nito r to restart lhe 
progr am wher e it lies. 

All sorts of crashes and patc hes can be 
made and rcrovcrcd using the monito r and 
there's never any problem gell ing stuck in 
it . G RETURN will warm slart CP/M and 
put you straight back in the syste m. 

Mean while back in 1he land of the na1\C 
user , the Mir acle puts on a brave face using 
'The Guide' from DecaslOn Systems. This 1s 
a com plete front-end syste m tha1 hide s 
C PIM away and proV1dcs a sample step-by­
step way to run you r machine . The Guide is 
a very impr essive program. It looks after 
yourdisb. giving them na mes. telling ) 'OU 
when you need to make new copies and 
even where you can buy new disks . 

I t keeps t rack.o f everyt hing . Ask for the 
typing tutor and it tell s you to pop your 
JANKE Y disk in to lhe left hand disk dri\ ·c 
a nd so on . It provides copious disk 
infor mation and managemen t facilities 
and can be upanded and mainlaincd to 
look after new programs as you buy them. 
However. it wo rks in a slow but sure way . 
There arc no shortcu is. 

The Guide rapid ly becomes too long 
winded and cumbe rsome. Everything, 
is ve rified . What do you want 10 do? You 
key a nu mber . Do you want 10 do such and 
such? You answcrycsorno. Such and such 
-p ress RETURN to continue. And soon. 
It isn·1 even consis tent~ the RETURN key 
is somet imes ncccs.sary. others not . The 
Escape occasio nally rclurns you to a main 
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The big joke occurs towa rds the end of 
the eight odd que st t0ns needed to pr oduce 
a list of files on the disk. You have 10 use a 
CP/M amb11uous file spcc to select the files 
you wan t to look at. The idea is to U'Oid 

~ar';:cfc~,~:: eight qucsttOns is a lot to go 
through to loo k at a disk. ln CP/M )'OU ha, ·c 
to learn to type the command OIR (for 
directory) . It's even funnier on the Mir a. 
clc. Boot itsslandard CP/M ma.slerand you 
can look a1 a list of disk files by pre ssing the 
key marked FI. 

You could. of course. add facihttCs to 
look at the disk directory ma Mmplc way 
straight from'TheGuid c's main menu. It 1s 
a very versatile program. You could do all 
sorls of things. But you wou ld need 10 
know C P/M first. 

Again , reactions arc mixed on Mcmo­
plan, Filcplan and Profitplan . The prog· 
rams have some cleve r and unique features 
- the wo rd proccssor (Memoplan) for 
example can handle upto seven documen ts 
at once. You can skip between them at will . 
ll is useful for preparing memos a nd 
reports . 

Mcmoplan is also one of the safest word 
proccsson about. Pa use for a momen1 and 
it stores all your work on disk . It is hke a 
joucr. you r writing stays on it until you 
exp licitly wntc it to a CP/M file and wipe it 
from the pad , Even pullingthcplugu.sually 
..i.·on·t damage the text . So the sofiware 
incorpora tes some pretty advanced and 
dcvcr ide as. 

Filcplan isn't reall y a database . It is a 
clc\·cr linlc indexing system - great for 
hand lina lists and I suspec t more use on 1hc 
a\·eragc desk than some grca1 monoh1h1c 
relational database . 

Th e trouble wilh these Chang labs 
programs is that the good ideas Just don 't 
goallthewaythr oug h. Thcdocumcntauon 
has bee n me ntioned and the user interface,; 
arc 10 a similar state . They a ren' t even 
consistent across 1hc three package. 

Program s which could be easy to operate 
involve long seq uences of contro l codes . 
And simple t hings like pnnt1ng page 
head ings on Memo plan tum out 10 in\ 'Olvc 
long and comp lex CP/M lc,·cl commands . 
And the programs seem toha\cs1 lly hm 1ts. 
Try double sp.acin1 on Mcmop la n. Ma)'be 
it can be done but there doesn' t seem to be 
a simple way. As for t he erro r messages. 
my favourite was 'Field oul of ra nge; Call 
you r dealer· . I hope that's somebody's 
private joke that will be removed from the 

SflClnCATION --- £1.795 
Z80.4MMz 

next release . 
In short , ii will lake some effort to ge t 

used to the Chang labs softw are . And when 
you do. you may find yourse lf moving on 10 
more well know n packages such as Word· 
star and Mulli plan. 

Both lankcyand Mkromodeller arc less 
important . lankcy beca use 11 1.s a 'throw· 
away' extra, albeit a valuable and dfect1\ 'C 
package. Micromodclle r because it 
appea ls 10 1he more specialtst user who will 
know the package and be looking at the 
Miracle only as a vchK"lc 10 run 11. 

TbeMiracle 'sso r1v..are1smo recomplc1c 
than many . It docs lack .a high level 
language included 10 the price . or course. 
you don·, need one on a business system 
but. it. still seems to be somet hing of an 
OfTIISSIOn . 

The Guide provides a far better intro­
duction lo compu ting tha n 1hc raw 'A>' 
tha t faces a newcome r who get s landed 
with learn ing CPIM . The Chang labs 
software makes the Mir acle a good general 
purpose tool, though I suspect man y will 
move onto more popu lar packages. 

Conclusion 
The Mir acle is something or a pleasant 
surpri se. It seems a sens ible system wit h a 
clever hardwa re design and enough free 
so ftwar e to put ii into lhc ,·aluc-fo r.money 
stakes . 

It isn•t the most ad\'anccd business 
sys1cm. but nonetheless 1.s capable of a 
great deal or useful v.ork around lhc office. 
Being 'ffld fashioned ' also means having a 
well known and reliable design . Probably 
lhc most 1mportan1 aspect of 1hc syMcm 1s 
1hc lc, ·el of support which Portico and its 
dealers intend to offer . 

You might v.ell consider the Miracle 
a longside system) hkc the Osborne . and 
Epson OXIO. The choice 1s ,,ery much a 
personal one, a nd the Miracle\ 'touc h of 
class· maywe1gh hea ... ,ly in 1bfavour . 

'H is capable 
of a great 

deal of useful 
office work' 

---- 64K + 64K cache memory 
4K 

Tat--------
80X25 
86 keys. numeric pad , cursorclu.s1er . 10 functio n keys 
2x.386 K floppi es 
CPIM 
Port ico Technology, Ot-735 8171 
The Guide, Memop lan, Filcplan. Profitplan . Transfer. 
lank ey, M1cromodcller 
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Twillstar Computers Limited 
Microcomputers . Peripheral s, Softwar e, Service Contract s . 

BBC M~rocomput« 
BBCModelB .. 
BBCModelB + disk Interlace .. , . 
BBC Model B + Eoonet 
BBCModelB + Ec:one! + diskinlerlace eac-s-eec Disk lnlerlace Kit 
Eoornec Interface 

£39900 
(46900 
£.4.4600 
£516.00 

t5'400 
£10900 

.... t70.00 
BBCAIOBUpgr.O.Kit ........... . ............. t,0 .00 
t·20peratingSystem ... . 
BBC View Word Processor 
Word Wise Word Processor 
Beebclle ROM Based 

BBC Compatible Diak OrMs 

IOOI(. 
200K . 
.-o<>K .... 

s.,gle 
L17SOO 

..... £245.00 

..... £29900 

Dual 
.... ..• £37900 

. .... (499 .00 
... £599.00 

(11.50 
£5900 
(45.00 
£3900 

--··· 40'80Trackswnch ... 
. £:40.00 perdrtve 

c,o.00 perdnve 

~ Contracts IO Education AuthonUes 81 dlsoounl. 

W•wetcome-~ ande.,c1a,..,•eic 
M prion i'dusrve ol' VAT 

PtNN 9dd c.rlllge - £8.00 lor larQe items 
£2.50 for smaller items 

NB- no ct.ttvety chM'ge on large ordet'al 

=o;~ f12Char,lelTV .... ~ .C:259.00 

GrMn IO Column MonltOf'S 
GreenSc:reenZeoith12" .. ~ 
B8COfficial12" ~ 

.. £8900 
t9500 

Co4our Monitors 
Mictovitec:14~,43, 
High Res 1,1• JVC Montlor 

t287 00 
t22800 

• C.1Mtte Recorder, • 
OtficialBBCCassetteRecorder... . .. C29 oo\ S1MM.l'f I 
DatexCompulerCasseueAeoofdef .. £2900 Sl~M 

. 5S?.:~::!~~ .... 1::-;; :·:~ :~ ' "~"", 
~rc~~802ci··· ......... ~~~ --~: 
ParallelPrincerlead £1300 
2000ShN&aol'FenfoldPaper £1500 

* =~~ with2t<Bufftr.~ .. £425.00 I Sl: llllJY j 
SitYer RNd Prinlel'fT)'pe'Wriler inc, RS232 
krterf909 (just plugs -*:I your BBC) ........ ........ £, 15.00 

We have many more Items In stock , ao why nol give 
ua • call on 01~574 5271 for further Information . 

Twollstar Computers Ltd . 17 Regina Road. 
Southall. Moddx Tel 01-574 5271 
Open SIX DAYS A WEEK - 10am Sam 

• A<YcXerC.dtmnwoedl9econneaa01.Clets,onebADS1t111WldUltOthera 
-N:.EIM ..... RAMIW)(S& Usilt~===Lnw~~~ 

Slld*ZX ~.:;:;eoc:.~1':~ 
• TWOWll"SMSOflliednrrterJdtwMel'OOOIO 

- OrewilMon~ACE.11,.wilnoc 
1---- oeaiwittl11acncs«uscrdelined1Jap11CS. 

- Tlle«lletwilnnonexpa,ldedACE 
ntdeallWltt'lalcta-x:&ers 

PERIPHERAL INTERFACE 4 
Adaipltt"farBBCModllB 

«wriCebdeUil:s ....,,...., ... 
........ m=~t~~~-~"" 

PERWHERM. INTERfACE 5 
See cu Uwe ifMltisemeru lol 

OlllalesliletrdlOberelelsed. -----------~ Please sens me lhe •ems as tlCked 
I n:bse c:nec,;e/«der b l<UI 

(rdJOe C 1 00 b OOS1 Wld pacUgrlg ) 
Cl-.,a 1W1r.de•M¥n:ec1°'91,iSJSlelll$u11 

c.oi.cs ~~ - -~Soll~ --~=:se~=-~ 
"""'T .. "::"':i'8 

SelldonJel' 110 AIMHCEDDIGITAL SYSTEMS LTD 
i8onc:fudlFlolCIPortsffloutfl~P048RY 
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Drive your Dragon 
Six months la1cr. Dra gon 'sofficial disk 

drh1es have finally arri"cd. As prom· 
iscd. thc cos1 is £275 for a single sided . 

doublcdcnsi1ydri\' C and con t rolle r . This is 
about £25 cheaper than the norm. but s1ill 
£100 more t han lhc Drag on 32 itself . 

The review dri\C arri\Cd w11h disk 
controller. connccting lead. po,..c, lead 
and prc hminar y manual, but no di sks, 
Sct11ngit all up is easy. The power supply is 
buill-in. explaining ~hy 1hc case is somc­
whal long a l 14in. but this ~sn·1 seem to 
cause a ny se rious ovcrhcati ng, C\ en during 
prolonged use. as the coated steel case is 
well ventilated. 

The disk controller and DOS (Disk 
Operaling System) arc in the form of an 
elo ngate d car t ridge con nect ed co !he drl\ c 
by •n 18in ribbon cable. The whole sc1-up 
looks very neat. cxttpt the controller 
cartridge, which pro1rudcs 4in out of the 
side of the Dragon - pre\•enting the drive 
from fitting snuggly next to the computer. 

Th e.dis k drive itself measures 14 x 6 x 
4.5in and has room for two drives. The top 
half has a plastic shield co.,·eri ng 1hc gap for 
a second drive uniL Ifs a fairlystandardsct 
up -51/, in, 401racks. IS sectors per irack. 
c.ach sector holding 256 bytes. This gives 
180K when formaned. bu1 only 171K is 
ava ilable after the DOS has set up its 
directory tracks. A small red LED shows 
when a disk 1s in use , but there is nothing lo 
warn )'OU tha1 you must not inscn or 
remo..,e a disk while this is Iii . 

With 1he dri1.·e connec ted and 1he po.,i,er 
tu rned o n. the most noticeable point was 
that the di splay quality on 1hc 1V had 
de terio rated even further - fiddling wi1h 
the ae rial cable and movmg lhc drive 
further away reduced 1he inter ference. but 
it was still no1iceable. 11\c. usual sign.o n 
mess.age appears. then the screen clears 
and it an nounce s DRAOONDOS 1.0. 

New functions 
11\c. cartridge program is not a comple te ly 
new Basic; it simply adds commands to the 
existing one by alter ing the system vari­
ab les at powe r up. In addition to the 26disk 
ope rating com mands, nine new Microsoft 
functions have been added to en hance the 
Basic . (Sa 1abJ~ I , pagt! J4). 

Typi ng AlifO L. I produces line num· 
hers au toma tically, starting at line L in 
incremenl sof I. This is an extremely useful 
function whe n typing long programs in, 
and speeds up entry by 20 per ce nt . Error 
handling has been improved by ER RO R 
GOTO n, which causes t he program to 
jump to line n if an erro r occurs. 

ERR will give the number of the last 
error code. and ERL will gi1.·c the line at 
which ii occur red. Many new error mes­
sages are added by t he di sk syste m, but 
they still $lick 10 the SJlly two leuer code 
method which is difficult to remember 
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because there arc so man y. Some codes are 
eve n repealed - m ea n mean Faulty Data 
or Directory Full! 

Every error code from Oto 166islistedat 
thecndoflhcmanual . Thisist hconlyplacc 
I can really fault it - the messages arc not 
explained, for example. CC means Cyclic 
Redun dancy Error. but it is not mentioned 
anywhere else in the book, and could cause 
real headaches to people try ing lo work out 
what it means. Some codes. ~g UF. have 
absolutlynocxplana tion. UFErroriscrro r 
34, but what docs it mean ? In fact it mean s 
Undefined Function. but you .... on· t find it 
in the manua l. 

To be fair . this is only a preliminary 
,.·ersiono fth e manual . wi1h the usual errata 
sheet included . 

BEEP is a new command .,.,.hich 1hc 
manual describes as giving· An acceptable· 
sounding Beep'. It is cenainly d1rfcrcnt 
from that gi1.·cn by the sound com mand. 
but whe 1her it warrants a whole new 
command is doubful. WAIT n will pa use 
the program forn milliseconds .a nd SWAP 
x,y if anothe r \'Cry use ful function which 
swaps the values of x and y, without going 
all thr ough A • X:X • Y: • A . 

Disk commands 
Moving onto the disk comma nds. these arc 
generally well docume nted. altho ugh a 
quick-refer ence card hk e the one for Baste. 
or eve n a n index to the manual would ha ve 
been nice. The disk controlle r can handle 
up to four driv es. si nglc or double sided . 80 
or 40 track:1, which means JUSt about any 
51Aindriv ccan be configured with it. If you 

want the cont rolle r cartridge on its ow n to 
set up with your own dnves. thi s will ~t 
you £50. 

11\c. formatting command is DSKINIT . 
Typing just this assumes a smglc Dragon 
dri.,·e, and you can type DSKI NIT dri1.·e, 
sides. tr acks forsctt1ng up you r ow n type of 
drive . A disk must be formatted first m 
order to set up the track s a nd directory. 
This only needs to be done once 10 a disk 
unless you want to erase the whole thing. 

BACKUP is a useful com mand .,.,.hich 
backs up a complete disk toanothcronc. If 
you only have one dri1.•c. the Dragon tells 
you when to insert the source disk and 
when to insen the destina tion disk. Many 
swaps arc necessary, dependmg on how 
full the disk is. and ii takes some time to 
oomple1e - sore fingers re sult. This 
oommand seems 10 ha .. ·e no pro1ect 1on to 
lock. so presumably it will be possible to 
copy any disk . including profcs§.ional 
software. This is inviting people to pir ate 
software, but companies will no doubt 
quickly find a solution to this. 

Basic and machine code pr ograms can 
be saved as they can on the tape recorder. 
using SA VE instead of CSA VE. The 
cassette system can still be used. e\en with 
the drive connected . 

Progr ams can be reloaded with LOAD 
or R UN ~PROO '', which will load and 
then autorun a Basic program. orCI IAIN 
.. PROG ". n. which will load and run the 
program from hnc n wit h all vanablcs 
intact. MERGE has also been added and 
allows a program on disk to be merged w11h 
the progra m already in the memory . 34 .., 



<111133 ~re arc also facilities 10 copy one file 
to another disk or the same disk. and to 
rename a file. Filesa rccra sed fromthcd1.sk 
with the KI LL command. To pre\-·cnt 
accidentally KIL.Ling a valuable progra m 
you can PROTECT it - an ln\'erse ·p· 
appears in the directory h.sting next to the 
program name. a nd 1he file canno t be 
erased. You can remo\'e this with PR O­
TECT OFF. 

As well as a n eight characte r filename . a 
file type speafie r o r three characters 
appears in 1hcdirce1ory . This1se ithcrBAS 
for Basic programs. BIN for machine code. 
DAT fo r data files. or BAK for a backu p 
copy . They appear as PR OGNAME BAS 
320. this being the number or bytes on che 
disk used . At theendof thed 1rce1ory, the 
number of free bytes available on 1hc disk 
is shown 1h1s can al.so be called Wlth the 
FREEfunccion . 

You can also assign your own system of 
file speci fier ,f you wish . 

The file handling l"l one of lhc OOS's 
best features Up to ten files ca n be open at 
once, eac h one simultaneously for mpul 
and ou tpul. and 1hey may be ac«sscd as 
scnal or random aettSS files using 
FREAO, FWRITE and CREATE . I 
found I could easily lransfe r a database 
program from c.as.scne to disk a her on ly a 
few hours of use. reading 1n the casscue 
and restoring it o n disk. I then used the 
random access file as memory . whlC'h 
effectively gives you ove r IOOK o f dat a 
'memory' .As~sstimei.ssoquick- this 
is one of the fastest Slf-41n drhes I ha\ 'C seen 
- you hardly notice the difference from 
ordinary memory . With a dual disk sys1cm. 
the Dragon is now more than suited to a 
small business. 

TABL£ ON£ -LJst of new commimds: 

-· SllldsM,Hlt-41 --.......... - ,............,.., ... 

You can also create your own file 
hand ling. with 1hc ability 10 write to 
specific sectors on the disk and read back 
from them . for lrue r andom acceu. 
Howeve r . )'OU will need a separate disk for 
the data to a\'Oid the possib ility of 
ove rwriti ng programs already stored on 
thediu: itself . 

.. s- ...... iudtiN_......,_ 
1119 .................. _......,_ 
........ t.......i,-,1auc....,_ 
- ....... ,.... ............. , ...... Wad ... ~-................... .. - .__ .. 
ml l.n,Ns•fllfl-MttteM - ...... ,,_ ...... _ ..... 
............ - ...... IOI..I.Jiis 
......... ~ceff' ........ ... 
...,.. r .... .,.,,...._._~ 
... ... ....... .,ftNll,taN4i* ................... .,... ..... w,... .......... 
.... ._.•NCWII"'-•• 
ftllll ._.•NCWll"-••n.AeLKN'UTI 
181111 ............ "1N't ..... 
LIC GhtN,.......,,.....,....... 
Cl.Im a.. ........ ..... 
mllll w ...... NCWII ........ ..... - ........... ,,_ . .,.. ....... - ....................... .., ... ... Gl,N_....,_....,.,.. 
......... c.......,.. .................. ~ - Gl,N~ ...... ..... 
- "'- .............. ..... .uwn4 ................ ~ ...... ,_ ... ....... 
...... , s..,. ................ , .. ,,..... ........... ....... ............... .,..... .... .. 

The manu al CO\'ert almost all file 
handling brieny but concisely, except for 
random access files , which arc missed ou t 
until the erra ta shee t . As it is unlikely that a 
newcome r to Bask would have a disk drive 
anyway, au1hor Alan Maye r has made a 
fair altempt for a preliminary S8 page 
manual. 

The DOS uses some work.space memory 
- l ~ K . to be exact . Th i"l has rathe r 
stupt dly been put between locat ion 1536 
and 3071, i~ grap hics page one. The Basic 
graphics are not affce1ed - page two is 
now page one. a nd soon, but you may have 
troub le with machine code progra ms. 
especially any 1hat load inlo this area Crom 
casse tt e. These would include all of J 
Mor rison'sgamcs (Bon ka, Droidsc tc)and 
the latest batch from Microdc a l (Cuthbert, 
Morocco Grand Prix ctc). 

On power up, you have 23.JJS bytes 
free. MOit programs will run without 
changing . but some. especia lly long adven­
tu re games. will no longe r fit sirai&ht in. 

Verdict 
Dragon seems 1ohave got it just about right 
with 1his disk drive , a lbe it rathe r late. The 
metal case and built in po•-cr supply are a 
grcal improvement ove r the Dragon 
computer itself . The ca rtridge connec tion 
is a linlc dubious . But I encounte red no 
hardware problems, and there arc no 
obvious bugs in lhe Basic, and the manual 
is a fair auem pt for a preliminary one . 

Just whethe r you need a disk drive is 
a nocher mat ter - £275 is a lot of money if 
you jus t want to load ga mes in a cou ple of 
sca>nds. On the othe r hand . if you have 
need for mass storage then the cost is 
cer tainly worth it. for thisi.s the best of !he 
dri ves a vailable for the Dr agon J2. 
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Can a light -pe n sys tem fulfil! your dream? Rich ard Kin g reckons it' s qu ite o n th e ca rds. 

Apple lit up 
If ever ther e was an item which shows 

that the really great invent.Ons never 
seem to make the headlines. the Gibson 

LPS II must be it . Ifs bet:n availa ble for 
some time now, but surprisingl y little 
exci tement has been generated by it . 

LPSstands for Ll&},t Pen System. The II 
is because there was a I . but thafs wher e 
the similari ties end . Both arc light-pens. 
but the newer version is vastly more 
capable. 

Presentation 
The Gibson LPS II comes packed in an 
eight-inch disk box. providing maximum 
protection for the conte nt s. Inside there 'sa 
lump of foam. carved out to fit the pen and 
the card, disk and documcn1a1 ion. 

The system-programs ar c open ly de­
clared to be preli minary, as is the docu­
mentation . From repor ts, it appears that 
Gibson Labs has issued severa l updates 
already, wi1h many more to come. The 
syste m is expected to be 1ugmc:nted 
continuously, 1nd 1he fina l documentation 
is to be in the form of a ring-binder. so that 
new chapters ca n be added. A very good 
idea, whk:h it wou ld be good to see used 
more widely. 

Gibson also plans to produce lhc Pcn ­
master Ne'NSlcttcr to keep users in touch 
and up to dale with developmen ts. With 
promi ses like 1his, the support should be 
excellent. 

As reviewed. the docume ntation con· 
sists of two AS pamphlc1s and a couple or 
notes, which clarify and conect cer1ain 
points of the ins1alla1ion. par t icularly for 
Apple ll e owners. It should be me:n1ioned 
that the LPS 11 is supposed to work with the 
ll e, and in view o r 1hc smoot hnes.s of the 
system , I can well believe it. However. it 
was not actually checked . and there's no 
mcntM'>nin thc:docu mcntlli ono f using 111n 
the ll c Extended Migh Resolution mode . 

In gener al . I he system is well described. 
a nd apa rt from ~ntioni ng some unnecc s· 
sary chip Juggling. and a dangerously 
confll5ing reference lo a jumper on the 
card. it is adequa te. You arc told to cut 1hc 
j umper if you arc:n "t pulling the card in Slot 

7. DONT DO IT .... lhc ncv.·cr cards 
don 't need it. 

As supp lied. the sys1cm is only usable 
from Applcso ft . The& -hookisu scdtoca ll 
the Pent rak driver. and so all che expla na­
tion refers 10 1his langu age . A minor 
problem occurs her e if you have an Integer 
Basic mach ine. since the boot-proced ure 
will not be the ' PR£6 . . . off you go·. but 
then if you have a machine thal old , you' ll 
know all about that. 

Constru ction 
The hardware consists of a ca rd which 
plup into an Apple expansion connector , 
10 which is wired a thing tha t looks like a 
Biro wi1hou1 a refill . on the end of a long 
wire. This is the lightpcn it.self . The car d 
carries some essen tial (a nd highlyoriginal) 
clcctronM::S. 

Gibson Labs has taken the unusual 
step of encapsu la ting the entire thing in 
black resin, 1hu!i pr eventing anyone from 
copying the des ign. 

Installation 
According to the instructions. the LPS II is 
gene rally mean I 10 reside in Slot 7, which 1s 
provided with video signals on 1hc Apple . 
For owners or Il es, which don· , have these 
signals on Slot 7. and Apple II owners in 
Brit ain, who1end to havccolou r<a rdsin 7, 
it is ncccssary to link up a wire , whteh is 
thou ghtfu lly provided with a test·probcon 
the end. l fth1s is done, the LPS II ca rd can 
then be put in any slot , 

After plugging in the ca rd , the pen cable 
is led forward so that when 1he hd is 
replaced it comes out of the front. I didn't 
like lhis since it mean s 1hat the lid has to 
bend 10 accom modate the cable. but ii docs 
provide a very adequate method of ho lding 
the cable. 

Getting started 
Getting the system runnin g isso simple and 
reliable that in contrast pradically all ocher 
periphe rals seem positively heavy handed . 
All 1hat is ncccss.ary is to make sure 
Applcso ft is up . and bool the disk . Th<' 
drive, softwa re (called Pentrak) loads 

...................................... .............................. .., _ ... __ ... __ ... 

.... -tor .......... _., _.,.. ___ .,.. 

.................... ...t ..... 
__ ... ___ tor ... _.,.. .. _..,. ___ _ ... _, ____ . __ __ ... _ ... ___ _ _ ... ___ _ 

itself into 1hc top of RAM . and the n 
rebuilds the DOS buffe rs below . 

This neat trick. also used by PLE and a 
few other programs . re sults in a utility so 
firml y embedded in the syste m that almost 
no1hing can 1ouch it. not even hittin g 
RESET. changi ng language from Apple · 
sof t 10 Inte ger Bask and back again. or 
runnin& any number o(u§Cr·progra ms. 

Of course. powering-down and re­
booting DOS will destroy ii , but the system 
ca n eas ily be restarted by running the 
HELL O program . 

On boo ling Che Pent rak drive r . the 
& ·vector is set . and a whole extr a SCI of 
commands become valid (sec table page 
38). Ano t her clever nottOn in the software 
is tha1 any previously loaded &· utilities arc 
unaffected, and will run quit e normally. 
eve n after the Pcntrai: loader is run . 

That' s what the manual said.anyway . In 
practice I found this to be almost true. 
GPLE seemed 10 need a CT RL · Y rcs lar1 
before it wou ld work reliably. but I can't 
deny that i1 was !here . 

Thc systemoomcs upw1tha menuv.hi ch 
uses 1he pen to select from 12 programs . 

1bc first thm g to do is to cali brate the 
system. so that the pen is t racked accurate:· 
ly . This is bec:ausc the position value 
ret urned by the pen will depend upon the 
mon ito r being u§Cd. 

Calling up the Calibrate program puts 
up a series of test-grids. and the perfor m­
ance of the syscc:m ca n be altered un1il the 
desired accuracy is reached. Th e Pentrak 
driver is saved at t he end. prov iding a final , 
fast -loa ding1,•trsion. If you have more 1han 
one monitor, wilh noticeably differen t 
charancri stics. you can sa1,·c SC:\'tral 
copies . 

The man ual says that if you find 1ha1 you 
have to turn the scree n contras t up to an ll • 
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T une your BBC micro to a huge data- comparisons, reviews, prices, dealership 
base of information, hundreds of and 'best-buy' information-24-hours a 

software programs, and communication day, 7-days a week. 
with other users. You can also access the full range of 

The BBC micro. The first to connect Prestef " services. These include a com-
to the fast expanding Micronet 800 prehensive information service offering 
service. Now you can choose from a you up-to-date news, weather and many 
range of modems and software packs- other topics of immediate interest. You 
including the easy and convenient soft- can join Homelink, the world's first 
ware on ROM-to connect your BBC home banking service, from the 
Model B, via the telephone line, to a Nottingham Building Society and the 
system that will give you more than you Bank of Scotland. If you are an investor, 
ever dreamed possible. Prestel CitiService gives a full financial 

Micronet 800 is fun, friendly and information service including the latest 
inexpensive to run. Choose from share and commodity price movements. 
hundreds offree games, download and Prestel also has a travel information and 
use them on your BBC whenever you booking service which is widely used 
like, play on-screen =~....,::F'I throughout the travel 
games (as easy-and industry. Prestel is expanding 
inexpensive-as a fast, and new, improved 
local phone call), and services are constantly being 
compete in Big Prize developed. 
games and quizzes. Keep in touch-you can 
There's also a range send electronic mail to any 
of downloadable other Micronet 800 or Prestel 
games you can buy user. 
for less than over-the- All this-and even more 
counter prices. as the service grows-is 

Learn through up-to-date available to you through Micronet 800. 
education packages, and help run the And, if you join the service before 
household with simple business pack- October 31, we are offering special 
ages. And if you need fast facts about the discounts on the cost of modems and 
world of computers, Micronet 800 software packs. So don't delay-send the 
provides constantly up-dated product coupon today. 

Micronet 800 
lo a new channel 



•135 uncomfortab le le\'el. you can remove 1he 
end of the pen . I tried every1hi ng shor t of 
ttremonial decapitatio n with a scalpel. but 
I oould n 't do it. A tight posh- fitti ng ·snoot' 
would be a good idea here. since it ~sn '1 
look like the pen is replaceable . This de tail 
should be made reversible , 

In use 
A ftc r the calibrated driver has bee n saved, 
the main menu reappears aga in . and )'OU 

can start to usc the pe n. Several of the 
op tions available arc simple dcmos. which 
do n ' c rea lly have much todo with the pen. 
but demonstrate feat ures of the Pcnt rak 
drive r . There arc also some usdul prog -

P,IJ;t" st>ttm;;comm,mds 
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rams. which give a tanta lising glimpse of 
Che system's capabilicics . 

lllcsc arc Pcnpaintcr. Pattern Editor, 
Boxes, Circles. Grid Draw. Gcomed. and 
Easyed it . Although chcy"rc a bic roug h· 
edged and noc te rribly reliable. they"re 
qui ce us.able. Wi1h them ifs quite possible 
to pul out finished work, as you can sec 
fr om the pict ures. 

1ltc main problem with these is incon­
sistency in com mand s1ructurcs and mis­
sing facilities. For example, it doesn't have 
a SAV E option. 

It is a pleasure to usc the pen . I-laving 
used light pens befo re. and having read the 
rcspcc1ivcdocu ments. I was only too ready 
to be disa ppoin ted. I was n't at all. and 
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found myself gri nning wilh idiottCplcasure 
whe n my one line programs not on ly 
worked. but did quite amuing th ings. 

The Pcntrak driver was actually doi ng 
the really hard bits, but even so. a doze n or 
so &-calls in a modcra tclyrompltca ted line 
doesn't look like it can do much . 'There 
aren' t enough bytes the re. arc the re? 

You bet the y ca n! Look at the (un lock­
ed) progr a ms on the disk. The k>n~t is 
only 7K. and 1hat docs mos t ofche jobs that 
manymulti-tho usand(IOUndC A Dsys terns 
do. and with littk loss in resolution. 

Apart from the sophistication of the 
driver. the a~ications which use it show 
signs of some very creative minds at work . 
One result is the lnfo-Aow(tm) mc nu­
systcm whkh is used in Pen·paintcr, 
Patte rn Editor and An ima tor . 

Th is shows grap hically the available 
options and t he associated data·stn.tcturcs 
so that the valtd ope rat ions can be clearly 
understood by the user . By using the 
lightpen to poin t at the chosen ope ration. 
a ,·cry clean. neat and oompr ehe nsiblc 
contro l system has been produced. 

Though this system has not as yc l been 
used outside the graphics programs on the 
disk, I feel that the ideas shou ld be 
conside red byothen as useful tcchniq uC$, 

II seems that so many people a rc so 
imprC$Scd with the Gibson LPS 11 that 
many software writers arc including the 
ncccM.ary prngramming to handle it in 
thei r systems. 

The Addend um says tha t Woz liked it 
and bought one on sight. that Apple 
Computer haueve ral and may well use ii in 
its OOA'll .softwarc and that Stoneware's GPS 
Graphics Processing System will soon 
support it. 

Verdict 
Ovc raJl . th is would sum to be one oh hose 
items for which the even tual uses will be so 
wide that we <:an't begin to gues.s them . 
Cert a inly the LPS 11 is so dose 10 being a 
•finished artifact' !hat it must be a wo rt h· 
while addi1t0n to a lmos1 any system . 

When lhe final release software becom­
es available. the LPS II will be recognised 
as a classic device, which will open up yel 
more a pplications for the Apple . 
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This Microplot package for the Dragon cuts three ways. David Owen tests it in triplicate . 

Three-headed editor 
TI Draaon32 ~begin ning to look a bi t 

more convincing as a business partner 
cse dats (pages 220-221 in last 

wee k's Micropacdi a summ arise the word 
processing. da tabase and accou nts and 
filc-handli nasoftwarc now available) . The 
Editor package from Mkr oplot integrates 
some of these opcratt<>ns, for as well as 
being the editor that its name indica tes. it 
also offers limited WOl"d processi ng and 
database management . 

Its £9.95 price-lag makes it seem an 
economic and con,·cnicnt proposition. I 
tested it on a Dragon 32 linked to a Radio 
Shack D MP200printc r . 

Features 
Procrams or files of up to J(J() rceords or 

• 'THE REPLACE ~ 
FACILITY ALLOWS 

• ANY VARIABLE • 
TO BE CHANGED 

• IN A PROGRAM' e-
22K can be edited - that 's about six pages 
of A4 on the 32K machine . II means that 
most programs wriltcn in Basic can be 
edited using the q uite powerfu l facilities . 

As a word processo r it has dist inct 
limitation s, all hough for the home user it is 
probably adeq uate . Many of the limita· 
tions can be auributed directly to the 
machine itself-for in stance. the Dragon's 
small screen format makes a good word 
processor difficult unlcs.s one spend$ a fair 
amoun t on the program. and the keyboard 
' jump' inherent in the Dr agon causes 
problems with touch-ty ping. Used as a 
dat a base:, the Editor provides a good 
search facility with impressive speed. 

Presentation 
On first uamination I was uni mpressed 
with the documentation. It comes in the 
fonn of a lypcwriuen AS book let of six 
pages . The first page describes the func ­
tio ns of the progra m and instruction s to 
load . Pages two to five set out subroutines 
and access codes, and ther e's an abb revi­
ated list of keyboard functions. 

I would, however, like to have seen some 
exa mp les in the manuaJ. 

I mus1 adm it , tho ugh. that after an 
a wkward start I got to know the program 
from the documen tation. Although 
sparse, I found ii to be better than others 
J\ ·c seen. And I found the man ufaclurer 
willing to help and advi~. 

Getting started 
Loading the program caused no prob lem , 
There 1re two copies o n the cassette and it 
loaded and ran first time . After the 
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copyrigh t statement the screen goes blank 
and a line of figures appears 11 the bot tom 
o f lhe scree n w11h a flashing ycUow cursor 
in t he middle . h took me a while to work 
out what the figures mu nt : 
LINE I POS I : 255 EO F O 

I was posit ioned at Line 1, Positio n 
(char acte r ) I. 255 characters per line and 
File 0. Here at first the documen tat ion let 
me down; I do like to have a user friendly 
program which is menu-driven . But the 
abscnoc of a me nu was soon overcome as 
the progr a m runs from simple Mngle·let ter 
co mmands . 

In use 
~ The progr am will accept any file or 
Basic progra m as Iona as it is writt en in 
ASC II format . So befo re loading Edito r 
you have to convert any pr ogram into the 
format assuming that it is origi nally saved 
in the more nonna l compreMc:d form . 

Once con~rtcd. it is easy to load it into 
the Editor program following the screen 
prompts . 

The searc h facility of this part or the 
pr ogram enables yoy to make a fast chec k 
to sec, for exam~e . what string variables 
you may have u§Cd in your origin a l 
program . The REPLA CE facility allows 
any variable to be changed. This is 
parttcUlarl y useful if you wa nt to use the 
Editor to merge two se parate programs. 

WonlPf'9CtlMf° Fo r simple unsophistic a ted 
document s the Ed ito r functtOns well. You 
can preset Che line-length you wish to work 
to. say 64 characters. and then by using the 
JUSTIFY function you can type away a nd 
the machine will a utomati cally form a l 
your text . 

There's no automa tic wordwrap . but 
when you get to thru characte rs be' re the 
end of a hnc there's a beep warning. 
Pressing the RETURN key w,11 automati· 
cally add spaces to the end of the hne. 

Most normal ed iting feature$ arc m· 
corpora tcd , so if you wish 1osearc h for and 
replace a partK:Ular word it can be done 
with one function- useful for add ressing 
lett ers or cor rect ing a recurrin g mista ke . 

Th ere's an automatic centring com­
mand. so a heading on a document will be 
positioned by the co mpute r . 

Ofooursc.therehavctobcoompromiscs 
on a program of thi s sort . For the scrtOus 
use r the progra m docs not allow any 
software-contro lled oommands to be sent 
to the printe r. If you use a dot matrix 
printer such as an Epson you can't instruct 
the prin ter to underlin e. change pri nt style 
or alte r the spacing during printin g. 

Wh ile ope rating the program I did try to 
cras h it but. apart from the ma chine 
appearing to hang up when I typed 
ENTER in error at one point . pressing the 
BRE AK key a nd then typing GOT01 
fou nd a ll my text safely stored in me mory . 

Verdict 
Q\ierall I found the program docs what it 
claims . You can spend a lot more money 
and get less value, but I would like to have 

When loading two programs into the 
machine there ·s no danger of lines being 
overwritte n since Editor does not need line 
numbers , but whe n ifs be ing used to merge 
two progr a ms, activa1ing the VALUE 
function will sort the lines into numerica l 
order and dupl icate line-n umbers will 
appe ar consccuti~l y. • 'ANY SINGLE 

LINE LENGTH • Files can be save d onto casse tte in the 
new form - but it will be saved in ASC II 
and therefore you will have to reload it into 
the machine la ter and resave in oomprcs.s· 
ed Basic. The load a nd save functions arc 
also used in the same way when operating 
the progra m as a word processor or 
database . 
W..... Thi s requires a bit of thought on 
the pa rt of the user . The man ual fails to 
show exam~es of this function. I tried 
typing in a shon record collectio n database 
and it worked , but withou t screen prompts 
the program leaves it up to you to 
remember the form a t you've evolved . 

A useful funct ion of the proeram is that 
yo u can nominate any sing.le line -length of 
up to 255 characters- unlike many of the 
dcdicaled dat abase progra ms which limit 
you co about 30. Th is allows you to build 
up , say. a database of famous qumattOns . 

The ORGANISE or VA L UE function 
makes for efficient use of a database . 
O RGAN ISE will sort a series of file 
records into alph abe tical order and 
VA L UE will OOthis nu!flerically. 

It UPT0255 • 
CHARACTERS CAN 

tJJ BE NOMINATED' • 
see n more informative documenta t ion, 
both in the manu al a nd on scree n. 
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Logic Systems has produced a Too lkil for use with 1he BBC. Ted Ball 1ools up and repo rts. 

BBC uses Logic 
In the di m and distant past (well not quite 

so distant) when computers were in­
crediblycxpc ns1vc, many hobbyists had 

to be content wi1hamachinewith I K or less 
of RA M whteh could be programmed o nly 
in hexadecimal machine code . 

TilC RO M softv.arc in t hese machines 
was known as a mac:hinccodc monitor. It 
allO"A·eJ you to look at the contents of the 
comp ulc r's memory, type in and run 
machine code programs. and it usually had 
a (cw extra features to help with debug· 
ging. 

I-lobby computers have grown since 
those days. The BBC Micro has a very 
powerful Basic and Asse mbler in ROM . 
The Basic and Assembler have been 
designed to work toge thcr, so BBC Basic 
includes many fca1ures that were found in 
t he t rad itional machine code monitor and 
allov.s you to wrile equ ivalents of some 
other monitor features in just a few lines . 
Bccauseofth1sa machinecodcmonitor for 
the BBC Micro does not need to include 
the simpler fcat urC!l usually found in a 
monitor. but should include some very 
powerful feat ures to justify its existence. 

The Logic Systems Too lkit for the BBC 
Model B is a machine code monitor / 
debugging aid thal has. to some extent. 
been designed on 1his princip le. but does 
not go quite far enough. 

Features 
n.t Toolk 1tgivesyou llcom mandswhic h 
you <:an type in Basic immediate mode or 
include in Basic progra ms. The commands 
have a similar form to opera ling syste m 
commands. begin ning with an asterisk . 
then a mnemonic for the comm a nd and the 
pa rame ters for the command. 

Several of the commands c.tn be easily 
dupl icated in Baste. for example •Cl IECK 
XXXX YYYYw h1ch prints a hexadecimal 
checksu m of lhe contents of memory 
betwee n the hex addresses XX.XX and 
YYYY . All you need to do this in Basic is: 
S\11, • O: FOR I • &XXXX TO& YYYY . 
S% - S% + ?I : 
NEXT I: PRIITTS\11, 
The Basic docs take longe r and involve 
more typing but is sti ll sufficiently simple to 
make the • CI-IEC K command appea r 
red undant. 

Othe r Tool kit commands that give little 
impro\·cment O\·er v.,hat you can do easi ly 
in Basic are • FIN D . which searches for a 
text string or a str ing of hex nu mbers. 
• HEX. which prints a hex and ASCII 
dumpo f mcmory, •MOVE whlCh moves a 
block of memory. • ME M which allows you 
10 store hex values in memory. • XEOT 
which calls a machine code program. and 
• BR EA K which SClS a breakpoi nt. 

Provided you a rc work ing on your own 
assem bly language source code you can get 
a simple breakpoint facili1y in BBC Basic 

.. 

by inserting an RTS instruction where you 
want the brea kJX>int and running the 
machine code wilh the instruction PR INT 
USR (&XXXX) where &XXXX 1s the 
address of the machine code. Thi.swill gwe 
you an 8-digjt hex numbe r coo.sislingofthc 
contents of the processo r 's regis ters when 
the breakpoin t was reached. The Toolk.il's 
breakpoinl functio n does give you more 
information. but not a lot more . 

Documentation 
The documen tation for the Toolki t says 
that the • XEOT command has the same 
functtOn as Basic·s CAL L and USR 
statements except that 11 allows you to set 
brea kpoints . but there is ano ther imJX)r· 
tant difference. CALL and USR set the 
processor registers from the intege r vari­
ablC'!i A% , X%. Y% and C%. while 
•XEQ T sets the registers to zero. Th is 
makes it difftCUlt to u-.c the Too lkit for 
debugging a machine code subroutine thal 
was designed to have parame ters passed to 
it by a Basic program. 

The Toolk.it does ha ve commands that 
you can't provide easily for yourself in 
Basic. •DI S disasse mbles machine code 
from the compule r's memory . displaying it 
with assembly language mnemonics a nd 
standa rd syntax fo r add ressing modes 
(there is one piece of standard syn1ax that 
could havcbee n changed - thcd isassemb­
lcr uses a dolla r sign to indicate hex 
numbers instead of the BBC's ampc r· 
sand). 

•RELOC relocales a machine code 
progr a m. ad ju.sting a II the absol ute addres­
ses so the program will run at the new 
addr ess. or course. with t he Assembler in 
ROM you don't need to dis.assemble your 
own programs, and you can reloca te your 
own programs by re-assemb ling to the new 
address. 

Dis.assemblers and relocators do have 
legitimate uses on some compu ters, where 
you can' t have the assembler and t he 
monitor in memory at the same time. On 
the BBC their mam use appears to be get· 
ting at othe r people's programs where you 
have only1 he object code (naughty!). 

The mosl useful debugging aid in the 
Toolkit is the • STE P command. which 
steps throug h a machine code progra m one 
instruction at a lime. and displays the 
co ntents of the regis1crs a nd a disassembly 
of the next instruction . 1-1()',l,'evcr. it lakes a 
long time to step through a large prog ram 
even though a subro uline is trea ted as a 
single instruction. To s:ian single ste pping 
in the middle of a program or inside a 
subrou tine requi res messing around with 
breakpoints. 

Presentation 
The cassette is clea rly labelled and has the 
Toolkit program recorded on bot h sides . 

n.c instruction bookle1 is neatly 
printed. but consists of only eigh1 small 
pages and tells you little more than the 
syntaxfor thecommandsandthe minimum 
details of what the commands do . 

Because the instructions arc so brief , 
a beg.inner at machine code will have 
difficulty understanding what the Toolkit 
is for. and even a n experienced program· 
mcr .,..;11 ha\·C to put in some thought and 
e:icpcnmcnt before discovering it.s full 
JX>wer and how 10 use it cffceli\'cly , 

In use 
TheToolk1tcommandsareeasytorcmem­
ber and I he syntax is fairly straighlforward 
and obvious . II is a lso very fast in 
operation. For exam ple the •D IS and 
• I-IEX commands print a scr~ n(ul of 
information almost insiantancous ly. 

Many things arc . howeve r, tedious and 
cou Id have been made easier by making the 
commands more versatile. If you want 
specific values in the registers when you 
start running a program with •XEOT or 
•STEP you will first have to write a short 
progra m that loads these values and then 
jumps 10 the program you want to test. 

Th e loading instructions tell you what 
you should see when the Toolk.it has 
loaded . Although I got the "Tool kit ready' 
message I a l.so gol addihonal erro r mes­
sages consistently - 'No such variable' 
from one side of the tape and 'Syn tax error' 
from the other . llowevcr, when I tnedou t 
the Toolkit all the commands worked as 
described in the book let, and I didn"t find 
any bugs in the program. 

The Toolkit has error checking on the 
command s a nd gives erro r me~gcs if you 
type in an incorrect command name, if the 
parameters are not correct hex numbers. 
or if you don' t give enough pa rameters for 
a command. 

Verdict 
A lthough t he Toolki t works reliably a nd 
has some useful featu res it is not fully 
compatib le with the featur es provk lcd in 
BB C Basic for using machine code. Eve n 
its most useful commands a rc not versatile 
enough to make it wonh recommending. 

RATlNf: 
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UMPTEEN INSTANT BUSINESSMEN 
AND THEIR 

IBM PERSONAL COMPUTERS. 



Now that there are hundred s of progr ams ava ilabl e for the friendly IBM Personal 

Computer, for less than £3,000* , helps people in accou nting , administration, 

balloon dea ler (etc. etc.) to become instant businessmen. With the easy -to -

get one for your business too? And insta ntly so? Ca ll 01-200 0200 

• lndudN a 1,'lium unit ... llh IWO dlU tt te dn\f:11, ffltx.rd , 
mottOChroflW d•v and lt""Jlft-pnn t..- , ll!llcl,.....~ll!o/VAT , from an 
18.\t Retail C•n t~ •• 



Comput er, you ' ll probabl y find one just right for you . The IBM Persona l 

ffl) 
~ 

sa les, ma nageme nt, as well as the lawyer , the doctor, the grocer, the hot air 

learn , easy -to-use, even easy -to-bu y IBM Perso nal Computer . Shouldn't you 

for your nearest IBM Authori sed Dea ler or IBM Retail Centre . 

1•M PERSONAL COMPUTER. 

--------- - - --- - -- - ---- -------- ----- ·-IBM l 'n1te-d Klnrdo m 
Produc t S.let Llm1te-d 



ORIC·MON 
Includes mnemonic 
assembler/disassembler. 
bk>ck move and verify, 
data and text entry and 
cassette and printer 
handling . Includes 
manual. £15.0 inc. VAT-
16K or 48K 

House 
of Death 
An impressive follow-up to 
Zodiac, discover the secrets 
of the haunted house , avoid 
the witch and the axe 
murderer and come away 
with incredible treasures. 
£9 .19 inc VAT - 48K . 

ZODIA C 
One of our most success ful 
games . Discover the twelve 

;:1~~:r/~~~~"~;J of 
you to six treasures. Full of 
puu les, puns and misleading 
clues . £9 .19 Inc. VAT - 48K . 

ORICMUNCH 
Munch the 

Bugmonsters and 
eat the power pills, 

dear the maze to 
reach the high 

score. £7 .95 inc. 
VAT- 16K Of 48K . 

TANSOFT LAN GUAGE 
MASTER CLASS 
If you are going abroad for 
pk,asure or business these 
cours es w ill give you a basic 
understand ing of the 
language. Based on the new 
Gruneberg Link-Word 
method . 

ORICBASE 
A complete 
database system. 
A sophis ticated 
query language 
allows you to 
sea rch and sort 
your data , keep 
running totals and 
print reports. Full 
manual . £14.50 
inc. VAT - 48K . 



Do you suffer from 
PCNitus? 

Thousands do! So, specially for all 
you sufferers who want to keep PCN 
immaculate, easily accessible and out of 
reach of grubby hands, we've designed 
this attractive PCN binder. 

It's red. yellow and silver and will 
hold four month's copies. 

No more grappling in the back 
of cupboards; no more bent and 
creased pages' 

Your copies lie completely flat, 

even when the binder is full. You'll be 
able to read them easily and refer to 
them quickly. And we'll post the binder 
to you in a batter-proof package at no 
extra cost. 

It's an attractive price, too. Only 
£3.50, including postage, VAT and 
handling. Use the coupon here or, to 
avoid defacing your copy of PCN, write 
out your order clearly and send it with 
payment to the address given. 

ONLY 
£3-So 

------------------------BINDER ORDER CARD. Please rush me PCN b1nder(s) at £3.50 each. I enclosed my cheque made 
payable to Personal Computer News. Please charge my AccessNisa/Oiners/American Express card =--=:.1 

I ~°':".:.~:::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::: :::~.:: ............ :::::::::::::;;;;;.i;;i~: .. :::::: ::::::::::::::::::· I 
I s·;~d·i~·;;;;;~~;ic~;~~i~i"'~;,;;·a·;~d~;;~~;~~"":;;:·s·3iss·";;i,;·si;~~;;·i~~d~~·w:i·A·i;:;G···· JI 
L-------------------------
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STINGS AND THINGS 
COMMODORE64 

Sting in 
the tail 
- SupcrOndder ...... 
Commodorc6' ...._ £9.9S 
,...._ TcnnanalSoftnrc .28 
011,an:hl.- , PrntWJCh, 
Manchc:stcrM2.SjAJ ,._.. 
C..Cnc ....... M.chlDtoode 
......._ Vtc-a.... Mosc 
recailcrs 

Scorpions arc not the most 
lovable of crca 1urcs and in 1his 
gamc. 1hcydon·1 doan)'thing 10 
smarten thcu image, They a re 
engaged in 1rying to sting you . 
You a rc unflau c nngly repre­
se nted by a rolhng ·cycd.1diou· 
cally-smiling face . 

Objectives 
Start ing on a large ~zc gnd . )'OU 

must zoom around . passing 
over c,·cry line . Eac h time )'O U 

~plc lc a box . ii is coloured 

You go on to the next lc, ;cl 
only when all the boxes are 
filled in . 

Meanwhile, two scorpaons 
arc on the auack. You can pul 
them off the scent by press ing 
the fire buuon which leaves a 
gap on the grid line , O\c r 
which 1he scorp.ons cannot 
JUmp. 

This gap 1s sealed the nex1 
t ime )'OU pass o,·cr 11. Th ere arc 
8 lcvcls . each v. ith differen t grid 
layout s. 

If you man age to succeed on 
level 8. the 1v.oscorpions invite 
a friend to tea . and. 1( you srill 
survive. t he part y grows. You 
have three hw:s. 

In play 
An introductory burst ofbcepy 
muste r apid ly gets on your 
nerves smcc 11 1s also pla)ed 
between roun ds. You start (or 
rather )Our face docs) m the top 
left of the grid . One scorpton 
sctso fffro mth euppc: rnght .thc 
other from bo ttom left . Thctv.o 
scorpions, one white . one 
black. are animated . Mowe, ·cr . 
thc blackoned1dn 'tshowup100 
well on my screen adding 10 my 
prob lems of survival. If you hit 
a dcadcnd while hurlling 
around the grid you bounce 
back thcway) ·oucame . 

Rcspon~ to the ,oysock was 
a wee bit sluggish on occasion. 
If a scorpion catches you. 1he 
screen freezes . then shows the 
grid highlighted soas to clearl y 
indicate what bits still need to 
be lr3\'er5Cd. 

All houg h a "ery s1mple ga me 
w11h no frills. 11 is curious ly 
add1cti\'e. h should be quite 
easy to elude these pcrniaous 
cTcatures but 1t 1sn '1. You know 
theeitc u~s: ·1 was distracted by 
that butterfly burping . I'll JUSt 
ha\'e one more go and show the 
litt le bhghters '. And soo n m10 
the night. 

Verdict 
An enJoya blc. 1f gl"a ptucally 
unm spired .g.imc . A huleo, ·cr· 
pn ced for v.hat 11 offers but 
nonetheless quite a compclhng 
piccc of frivolity that could ghe 
hours of fun . .. _ 

~r-""'- -:--,-...---""'ar 

COMMODORE64 

Out to 
munch 
- J-Up,optt ­
ComftlOdo«6it NN t8 
...... Sllpcnof t , WUIChnttr 
"'-,C-...CRood , 
WcaldRonc . HarrowHAJ 7SJ 
.... C..Cne &....,.M ICMne 
codr ........ NOlltllllt Mad 
""*randlnO!.tdcakn 

Ta ke one basic Pacman theme . 
set 11 in a three d1mcn~onal 
maze . mcTeasc the height and 
width of the maze walls to 
life·hlc:e proportions. then. for 
that ex1ra somet hmg . make the 
monster s as big as houses . 1lu s 
sho uld gi\e you some impress­
ion of 3- D Gloope r . 

Objectives 
Very s,mplc . All you ha, ·c todo 
1sracc round a maze1nsearc h o( 
large blue floor -ules . Passing 
o,cr a t ile causes it to disappea r 
andyouscorctc n pomt s. There 
are O\Cr J(X) ule s so you ha\C 
quite a bit o( maze to ram ble 
through. A (cw red t iles a rc 
scallc rcd about. Cross ing one 
of the se enables )'OU. tempor­
ari ly. to be a monster muocher 
instead of a mons1cr's luoch . 
The mons1crsare huge yc11-l1ke 
cre atur es. brown, furry and 
yellow C)Cd. The y tum orange 
when you pass an clusn c red 
ul e . Unlike 01her games. no 
warning is gwen v.hcn they arc 
about 10 turn bac k to their 
normal . carn1\0r ous sehes. 

If )OU succeed 1n eras ing all 
the blut: 111t~. )Ou mou~on 1oa 
higher k\el where the glooper~ 
roam in higher number 

In play 
A plain a nd innocuou s ' prepa Te 
10 meet the Gloopcn · message 
is all you gel by way of an 
introduction . You are then 
shown the entranc e 10 the brick 
built maze . The maze 11~1( is 
graphteally imprcs~h ·c - large 
size walls with plenty of twists 
and turns . Movingyour joystick 
(the kc)board can be used 
instead ) causes you to rush 
along at high speed, 1he vista 
changing aro und )'Ou. 

Tht:rc IS no 0\-Cr"VICW of 1hc 
maze and . unless you ha, ·e a 
superhuman sense o( direction . 
!here's no way you're gomg to 
a,·01dgc 1tmglos1. Theonlyhelp 
)'Ou' rc g1\'Cn is a small display at 
1hc top of 1hc screen . This 
appears from ttmc to 11mc and 
shows lhe part of the maze 
immediately around you. 

Olhc r mfol"ma t1on gi"en is a 
counter '°"htCh tells you how 
ma ny blue tiles rema in, the high 
score and curren1 score. You 
rccch'c a one thousand point 
bonus for e, ·ery gloopcr mun · 
ched . Soun d effects arc fairly 
minimal : a whoosh as you pass 
over a ttlc . the menacing sound 
of munching •nd a crash when 
)'OU hit a gloopcr . 

Rounding a corner and com· 
ing face to face wit h one of t hese 
ha iry horrors 1s lhe most 1m­
prcssn·c part of the game . 

Verdict 
A good game w11h so me of the 
biggest mon s1crs )Ou' rc hkely 
10 sec. hll a.....l 
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our NOW! 811 IDEAS 
FOR YOUR CO:MPUTER 

In the lnmac catalogue of ideas 
for your computer check to see 
what is in the latest issue for you : 

Cables, cables and more cables! 
How to orde r custo m-built cables. 
When to use screened cables. How to 
choose the right BA RS-232 extension 
cables for your VDU's and how to 
connect your Apple, Commodore , or 
other micros to Qume , Diablo, NEC 
printers. Compatib le cables for 
connecting new peripherals to your 
DEC, Data General, Hewlett Packard, 
IBM, Osbourne , and 
Tandy computers . 

Lifetirnc Floppies Read about lnmac 
Plus - the floppy 
with a lifetime 
guaran tee! 
Choose from 

H hour tel. no. 

'Z" 09285-67551 

each with a 3-year replacement 
guarantee . 

New Ideas! Dozens of exciting 
new products - many never seen in 
Europe before now - and lots of 
helpful hints on getting more from 
your compu ter depar tment. 

Service and Quality - a promise 
you can rely on! We promise a next 
day delivery service of our products , a 
30-day risk-FREE trial, and a U-month 
trouble-free quality replacement 
guaran tee. 

Send today for you r FREE cata­
logue with no obligation to purchase 
- but be warned : you will want to 

buy once you have 
read the lnmac 

catalogue 
ideas book! 

L._ _____ _J 
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Orie game-frame 
I liddcn inside 1he Orie isa game 
machine struggling to get out . 
The problem for software wri· 
1ers is that Orie has been 
relucta nt to reH•al just how the 
insides work . The result is a 
challeng e to 1hc games wricers 
10 find out all the tnck s :.od 
special ef fects for themsches . 
ll erc is how some of the la1cs1 
releases.shape up . 

THE ULTRA 

II 
Starting. with 
what is certa in 
10 become a 
bes t seller for 
the One. 'The 

U11ra is a gra phically superb 
game that has you zapping 16 
different varieties of ahcns. 
eac h wil h 1tsown formation and 
auacking pa nern . 

Th e game opens with you r 
ship executing an impres.siH~ 
jump th rough hyper space to 
where the ac1ion is. Firs! up are 
the green snappers - easy 
targeu against 1hc su rry back· 
drop. Next come the blue 
meanies. a swirling buoch of 
wng,gling space invaders. T o 
follow, a crescent o( rathe r 
beautiful rc,•olving hexagonal 
barrel s who arc around the 
screen, raining bombs all 1he 
while. If s a sha me 10 po11hcse 
lovely creatures . Ah. well, on 
you go to a ~t of pulsating 
yellow ellipses that would have 
had Wordsworth forget1ingal>­
ou1 his daffodil s. There a rc a 
furlher 12scrcc nso f differently 
hued and fashioned aliens to 
conquer . 

You ha,·c r.,·e lives and 
limitless missiles. Firinghap ha­
z.ardly ca u$CS your ship to 
overhea t and the missile laun­
cher lo quit temporarily until 
1he ship cools down. 

Magnificen t graphics and 
great fun - a must for Orie 
owners. luhowschal thcOrtcis 
capable of grea c 1hings when 
fed wich a qua lity program . 

HOPPER 

screen teeming wi1h move­
ment . Att ractive graphics and 
well worth buying, especially if 
you'vea lwayswan tedafrogge r 
of your own. 

ORICTREK 

II
-Thisist heOric 

version of Sala· 
mander 'sex~ l­
lent real-t ime 
Star Trek prog­

ram . Long and short range 
scanners, photon torpedos ,' 
hypt:rprobes. sh1c:ld con1rol. 
warp drive. black ho'es. mes· 
sages from Scotty, Uhura.~ta/ , 
and oodles of Khngons. What 
more could a Trekkie ask for ? 
The game comescompk:te with 
a clear 12 page ma nual with a 
handy command summary . Ev­
ery micro games player must 
have at least one version of Sta r 
Trek fo r the collection. a nd this 
is one of the best. 

STARFIGHTER 
As it' s likely II This game suf· 
thatonl yjudgcs fen; in contrast 
and herm its with the pre · 
have never v1ous one. It 
heard of Frog- sta rts wi1h a n 

gcr , I 'll be extra brief . This is a impresswc console v.,ndow 
very good version with the 1hrough which you can sec your 

PCN SEPTEMBER ll-SEn"E MBER 28, 198.l 

ship in space, but it 500n 
becomes apparcn1 tha1 there is 
not a 101 to re tain one's inte rest. 
You 1ravel the galaxy (pressing 
the cursor control keys) sea r­
ching for and dest roying all 
alien ships. Un like the tradi­
t iona l Star Trek games. you 
have no control over shields. 
warp, speed , crew.ctc . All you 
can do is pr ess keys to move 
your ship and fire at any passing 
enemy. 

A fai rly simple game which 
has cn1trta inmcnt value bu l 
does not give you eno ugh 
variety or depth . 

ORIC MUNCH 

~rsi:"!';1~:: 
pill gobbling, 

I -- fruit munch~ng. 
• I: ghost chasi ng, 

maze running favou rite . The 
ghosts seem 10 have left 1hcir 
bra ins at home since they rush 
about quite aim1essly. of1cn 
getting 1rappcd in corner'$. The 
first nine levels arc selectable 
(different layouts, speeds and 
colours). Thc rcaf1cr, you 
ascend only by pro ving your 
merit. 

An enjoyable version of a 
classic. 

LIGHT CYCLE 

• 

Tron surfaces 
agai n. Youoon-
1rol a bike 
which blazes a 
trail across the 

scree n. The aim is to foroc the 
opposition' s bike tocra5h. Nine 
speed levels arc available and 
you can give your bike some 
extr a zip by pressi ng the booster 
key. Coll iding with a wall, one 
of the Rom towers or a tr ail 
rC$ulu in the loss of one of your 
five lives. You can play against 
che compu ter or have a two 
player game. The first to lose all 
fi1,'e lives is kaput. The longer 
you take 1od1spa1ch the enemy, 
the more points you get . 

Good value . ....... _ . .., __ 
(£6 CH)- PSS. 4.52 Stoney Scanton 
Ro.et , Co~n cry CV6 50G 
ll'lc T"* (£9 'JS) - Salamander 
Software 0273 n J9' 2 
ll'lc .... (£8 3.5) - T1nsor1. J 
Oub Mews, Marle1 Square. Ely, 
CambtC874NW 
........ (£6 95) - Durell Soft· 
ware. Casile Lod,c. Casile Green. 
Taun1onTAI 4AB 
11'c abow arc all avadabfc by Mad 
Order or from Juniper Compu11n1. 
Wills , (06662·2689) and other 
dealers .. 
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ALLEY ANGST Q 

Mirage 
massacre 
.... 30 Bomb Alley ..... BBC 
B ......., Software lnvMKJn, .SO 
Elboroush s,~c,. Sc:Naflddl. 
London SWII SON ,-. £6.9' 
,._ c..ar .... M ... ordn 

The Falklan ds war inspired a 
s.erics of arcade·typc games for 
leadi ng micros . 3D Bomb Alley 
from the app ropr iately named 
Software lnvast0n is for BBC 
owners who want a sha re of the 
action . And adio n is what you 
will get if you can last 1hc 
course . 

Objective 
You arc look ing down a bay (or 
is it a bluff cove?) where riding ' 
at anchor are three ships. You 
arc in the defensive front line. 
commanding an anti -aircra ft 
ban cry. You scan t he sky 
looking out for enemy aircraft . 
ready to fire your shells to 
destroy them . 

You can control the firing 
with a cross wh.Ch is the centre 
of the gun fire . 

The sky is clear. A tiny black 
dot appcan and bcg.i11$ tO grow 
in size bcroming not a dot but a 
small plane armed with two 
bombs . The bombs rail, there is 
a grea1 explosion and one or the 
ships is gone . 

Your orders are to shoot 
down the planes before they can 
release their deadly payload . 
At first it is easy Ill the planes 
come one at a time . But after 
you shoot down t he first ten 

,0 

planes they start coming in twos 
and la1cr in three s and so the 
shooting gets tougher. 

In play 
On hitting the growing dot . 
1hcrc is a "Defender' type 
explosion as bits or shrapne l 
shower over the landscape . 
A no1hcr nine ~ancs f~low one 
by one and chc same thing 
happen s. 

This is easy. 
As you mo,·e up1hene xt level 

you not only gel an exlra plane 
bu1 you a lso get an extra ship 10 
defend as well. As more and 
more planes come one of 1he 
do cs becomes not a do1 buc a 
Mirag~. It breaks through your 
de(cns1ve screen. lbe re is a 
blinding nash and one of your 
ships has gone. 

The war gets v.'Ol'$C as ship 
afte r ship goes under. E,·cn­
lua lly you a rc left with just one 
ship and 1he last Mirage ~ts 
through dropping the black. 
bomb as i1 goes. 

The game is over with a 
terrific explosion . 

Verdict 
Like 1he other games from 
Software Invasion. this one 
makes use or 1he new found 
BBC colouB like dark and light 
shades. Wi1h good moving 
graphics and sound effects the 
game becomes addictive. 
You'll get your money's worth 
out of this program . --

SPEC'IRUM 

Swinging 
crawly 
- - - st,,a-(411<1 _,,.,., __ ~ 
.we Ud . St t.ondollsu.t 
ii& RGI 4SQ ,- c°-1 
....... Machine code ..... ----The quality of artwork on 
sof1ware advertisements and 
cassene inserts has increased 
enormously of la te. Not surpri · 
singly. stiff competit ion has 
forced software houses to en­
sure that their produCI.$ catch 
your cye . 1-lowc .. c r , an impress· 
ivc.covcr is no infallible guide to 
the program's qualit y. It was 
with some trcpida 1ion. 1here ­
fore, that I loaded a new game, 
Splat!, which came enclosed in 
a glittering foil-fronted cover. 
My anxiely was unfounded . 

Objectlyes 
Con1ollingZipp)', a new species 
of hero re5Cmbling a four­
iegged spider, you must man­
oeuvre himlherlil through a 
seven level maze 10 reach the 
cs:it. On the way. you must eat 
grass and plums, and avoid 
spikes and water. The whole 
Hampton Court complex slides 
about unpr edictably. Bounded 
on all sides by a futed wall. it 
swings up. down. left and rig.hi. 
for varying du rations. You 
must avoid blundering inco the 
outerw all.o r. what is more of a 
problem , geuin g trapped 
against it lik.ea fly swatted on a 
window-pane. Poinls are 
gained by gulping the grass and 
plums. and for reaching a new 
level. 

Full on-screen instructions are 
supplied , Thco ption sallowyou 
to use the keyboa rd. or a 
Kempston or AG F joystick. 

Ready for the off . Zippy is 
placed in the central portion or 
the chunky maze which im­
mediately starts moving. in a 
tick-tock fashion. to one of the 
four cardinal compass points . It 
continues on 1he same course 
for several seconds before de­
ciding to head off elsewhere. In 
the meantime, you have to 
manipula te Zippy so that he 
doesn't get carried off and 
splatted against a wall. 

As well as preventing Zippy 
from getting turned into straw­
berry jam. you must also try to 
gobble up as many clumps of 
grass as possible. Some of which 
arc tucked down dcad~nd 
alleys. 

Level two gives you some 
plums as an es:tra enliccment 
but there are a lso rivcrs tocross . 
Later, red spikes need avoid· 
in&. Them enutell s:youth at thc 
exit is on level seven and adds, 
'No chance!' - I can well 
believe it. 

AJ an added incentive, I SL is 
offering a £.SOO prize for the 
highest score reached by 14 
Janua ry 1984. Every time you 
score over S<Xl points, a unique 
code is presented on 1he screen 
and entrants m\151 submit the 
score and code. 

Verdict 
An original and ente rtaining 
game whkh hooks you after just 
a few minutes' play. 

... a..,,.11 
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BLUES AND REDS 

Gold 
turkey 
- Cahforn1aGold Ru~ 
......._ Am.de Game.,._ 
CBM64+ J())'5tid,MDl£7·~ 
,....._. Am .. MM:fOl)'Stcm,0604 
411012 ....... Spec:1rum, 
Orap ...... Mculor dcr 

Prospector Jake has found 
24 areas rich in gold mines. and 
to claim these he must surround 
lhcm with a fence. The local 
Indian tribe is very upset by this 
in1rudcr and auemp1s to 1car 
dow n all Jal.c 's fences. 

Objectives 
Once Jake has completely sur­
rounded his mine with a fence, 
it is his to keep. The Indians arc 
busyrippingdownthc fences. If 
he collides with them he may 
lose one of his five lives. The 
only tool Jake has is a rcuscablc 
st ickofdyn amitcwhich, when it 
cxplodcs. lca,·esa pile of rubbl e 
blocking the pat h. One Indian 
patrols the perimeter to rip 
down perimete r fences and 
clear the rubble. Jake must 
drop lhe bomb while on the 
movcasoon1ac1 with 1hcchcap­
grade nit ro is fatal for him (not 
so for the Indi ans). 

In play 
The instructions need a third 
reading to make total sense . 
Move ment a round the matt 
needs "'cry accu rate manipula-
1ions of the jO)'Stkk. There are 
24 levels of play v.hich can be 
directly entere d at the start of 
the game . 

,, 

Lc"•els 13-24 arc identical 10 
k\-els 1-12 but the Indians now 
ha"·e bows and arrows . I or 2 
pla)·ers can play . 

The graphics used arc quite 
simple . The lettering and 
blocky scenery imply standa rd 
graphics but there are six Indian 
spri 1es. an arrow sprite. a nd 
Jake and bomb sprites. The 
fence consists of a rather unim~ 
aginath ·e row of ·+' signs. 
User-defined graphics such as a 
bag of gold a nd the pile or 
rubble do inject a little into the 
presentati on. 

With the na"1>ur of the Gold 
Rush of '86 and sounds of the 
war dance:. the e ffects are a real 
audiovisual minest rone. More 
thought should have gone into 
the sou nd and graph ics. A 
cact us here. a little fiddle mu.sic 
there would have helped. 

Onto idiot-proofing. The 
STOP key is disabled. but 1he 
RUN and R ESTO RE scqu· 
encc causes my 64 to refuse to 
obey Ba.sic. and one simple 
poke can fix lhat . After 1hc 
crash I had 10 pov.·er down and 
wa it a nother three minutes to 
load the game. 

Verdict 
A very enjoyable game with a 
few pitfall s. It is origi nal and 
reasonable value for money . It 
bears hell out of some rubbish 
I've seen fo r the '64. There's no 
mindless mayhem a nd anybody 
can play it. With afewc hange s1t 
cou ld become anothe r Pacman. 

UTING ..__ ....,_ 
UN•­-..,_ 

-·-

Benn 
party? 
"- General Elechoo .,.._ 
Sptttrum 48K r.t. £5.9S 
........... Bua·Bytc. Mulberry 
Hou,;c . Canmng PI.K'C. Livc:rpool 
OSl -7097071,.... Cusc:ttc 
Ullllllllt Bas,c ... ...._ None 
...... H1ps1rcc1dc;iikn 

Tbc thought of a computer · 
sryled board game based round 
a General Elcct K>n made me 
fee l that in my case it would 
prove more of a bored game, 
but once you've got 1heha ngof 
the inevitably comp licaccd 
rules chcre's actually plcnry to 
be enjoyed . 

Objectives 
The aim of each of che 2-4 
players 1.s to do a Maggie and 
ruin the coun1ry ... sorry . run 
the cou ntry by winning a maJOr · 
ity of the tOOsca ts on offer . 

The rules arc ra1her daunt· 
mg, taking up nearly five sides 
of 1hc cassette insert. and as 
usual when faced with densely 
packed instructions I plunged 
into the game and picked up 
things as I went . h ~ n't 
always wo rk. bul 11 docs here . 

In play 
You first choose t he numbe r of 
pla)crs, and the n select 1hc 
party eac h is 10 represe nt from 
Conserva tive. Labou r . U beral 
and SOP . J"m afraid potential 
Raving Loomc candidates will 
ha"·c to do a subsrantia l re-wnle 
10 the program if they want to 
play . 

"Ill e board itself consi.stsof 24 
outer squa re s round ~'h1ch the 

pla yers move in turn a fter the 
Spectrum throws the dice. and 
100 inner squares rcprcscnling 
20 sealS in each of five r c:g.ions: 
Scotland, North E ast . North 
Wcs1. Sout h East and South 
West. Those 20 seats ran ge 
from the "'cry safe to the ,·cry 
mar ginal. 

In moving round the board 
you might land on one of a 
varie cy of squares. An arrow 
indica tes a particular region . 
and landing there effect ively 
gives you '"'-o seats 1n that 
reg.ion. chose n at random. An 
·s· gives you a 1% regional 
sw;ng. with a 75% chance of 
incre asing 1he swing each umc 
you land on that square . A ·p· 
asks you 10 choose )'ou r most 
importa nt policy out of five on 
offe r . the compu1c r having 
a lready weighted 1hese . 

Although writrcn in Ba.sic, 
there is a liber al (if )'ou'II 
pardon 1hc expression) use of 
PEEKs and POKEs 10 speed 
up thi ngs. and the responses arc 
generally quick enou gh to avoid 
wandering minds. As wilh any 
good game. t he elements of 
chance and skill arc combined 
~·ell, and for once the minimal 
use of sound is welcome, as 
anyone v.ho' s heard a party 
poli1tcal broadcast will agree. 

Verdict 
If you like politi cs then )1>u'II 
probably enj oy 1h1~. but ,f. like 
me . chc announccmcn1 of a 
General Elcetion has you look· 
ing up the first available holiday 
depa rtur es then let me assure 
you thal 1h1sgamc 1s much more 
enjoyable . Mike C.rnnt 

I 
I 



SOFTWARE FOR YOUR MICRO 
British Broadcasting Corporation 

Toxcolc 
Thrs Whichf ll"ICOfl"le tox cokvlotor enables you to 
ched<,....to,bi1 10'1982-83. C17.25 
White Knd,1: Mork Eleven 
Tm ,elineJ and enhonced """°" ol Wl,;te K,.;ght 
~ t~best lnCl"ocomputer cheu games in the 

Canyon 
A lfdng and origw,cl g,opl-ia gome demond;ng 
,plit-..cand ,efle,es, ,opid demion-molcing and 
sl<.lhA 'fly;ng' and ',hoot;ng'. Cl0.00 
D, Who, The fut Advenlunl 
Wrigglng Worms, r.,,,orooc,yt, and Spoce Demon, :~;:: ~~Who in~ 

VU Type 
An ingenious ond venotile progrc:m that teaches 

,OU to----the need lo,() bool Cl6.10 
Roconl Keepo, 

~.:7.:,,"!r~and 
CIJ.80 
Toolbox 
Tt,;,,woluoble,eto/ p,og,c,mm;nge>d>~o 
REM slnppef", c:rvnchet-, RAM test and program 
re·sequencer. £21.00 
S.yond 8o,ic; 
A bool< and ,oltwo,e pod e,q,lonng and 
demon,t,onng o,sembly languoge p,og,c,mm;ng 
u,ing the BriMh B,oodco,ting Co,-po,o,.,., M"Kro" s 
built-in BASIC OS~. 

About C7.50 (Sook) CI0.00 (Soltwo,e Pock) 
The Friendly Compute, Sook 

[;,~~r:°~~BASICwi 
~~::.i:r.::=~z. 
USO 

The origw,cl ,oltwo,e ,ange from the BriMh 
B,oodco11ing Co,po,o,.,., • stil ovoiloble, 

Eo,ty leorntng. Fun Gomes. Gomes of Strategy. 
Home Finance. Pointing. OroWfl9. MuMC. 
The Computer Programme Programs Vol. 1 
The Computer Progromme Progroms Vot 2 
Eoch Cl0.00 

ON SALE NOW AT 
SELECTED BOOKSELLERS AND 
MICROCOMPUTER SHOPS 

See us at Stood 138Ho1Al~ 
P•sonol Computer Wodd Show, Borbicon Centre, 
C,ty ol london f28 S.,,,....,,.. - 20<,obe,J 





Which book would your micro want you to buy? PCN's review page helps you choose. 

....... ......_ .. _. 
4inflila' IIJ T- S.., ........_. 
11,-1-214 -· Af ter all 1hc cntK"'isms of Pas.ea I 
on the ground s that 1t'sautocra­
tic, inflexible. and more than a 
hUlc chao11c (w hich . one may 
add. 1,·~ proponents ha,·c en· 
durcd with 111 grace). 11's a rea l 
pleasure to find Pascal Pro­
grams for Gam~s & Graphics, 
by Tom Swan. 

It's a book which proves that 
Pascal as a language is no less 
capable t han any other, and 
that its limitation s arc often 
bra in-related . 

The sub.tect is. as the 111lc 
indicates, concerned largely 
with the less weight)' side of 
using Pascal. but this doesn' t 
mean that the programs are 
trivial. Some or the games arc 
almost of arcade quahty, and in 

addi tion to a special Library 
Unit, there arc four that arc 
actually useful. 

These fou r , a character edi­
tor. a pkturc~d 1tor. a touch-up 
ut ility and a ptcturc·printcr. 
comprise the main core of a 
practical computer-aided de­
sign system which. with Srnll ll 
effort. cou ld be expanded into a 
pro fC$5ional product . 

A pleasure to read, a nd a 
usefu l addition 10 the library or 
many Pascal-dabblers. RK -----·i.,-. -SMCou ... Koy[-1,, 
-11,-11£5.95 ,_1sc-, . 
This book joi ns a range from 
Gr anadacovc nn gmic:roswhic h 
include lhe Orie . Newb rain. 
LynI and Commodore 64. 

II feature s games for both the 
400 and 800. explaining 1ha1 Che 
drives or the 16K Atari 400will 
have to be disconnected 10 get 
sufficien t memory 10 run the 
fou r biggest programs in 1he 
book. 

These arc Cap ture the 

Quark. Luer Auack, Treasure 
Island and Smalltalker. Bue 
there arc anothe r 17 programs 
in the book v.hith. if you've got 
the patience to type them in. 
should help )'OU understand. 

The au thors provide an ex· 
cellcnl in1roduc11on which g1\'es 
all 1hc help you'll need. The 
games chapters offer 1yping 
lips. subroutine structures. de· 
tails of specia l programming 
techniques and suggestions for 
further 1mpro\·cmcnts . 

The program hstmgs vary in 
k ngt h bctv.·ccn two and fh·c 
pages. instruct ions arc clea r 
and comments concise, helping 
)'OU to use !he listings to the full. 

w, ---"'---"'-"" £1.951-1S4-I . 
· The Database Primer is de · 
signed co help yoo get the most 
ou t of your machine when 
dcahng with data stor age and 
man ipulatK>n. l !!!i 14 chapters 
begin "'1th a rundown of Che 
majority of keywords such as 
file. Database and search. 

The book 1hen exp lain.!i what 

l'CN SErrEM8ER22 ,SErTEMBER28, 1983 

a database consists or and 11s 
advantages. Simple but re­
leva nt exam ples arc gi\len to 
illustrate the points made . 

Chap1ers four, fi\'C and six 
deal with more complica 1cd 
eiamp lcs of databases. w11h 
adv ice on how to enter and 
rctnC\'C data to the base. 

The other chapters dea l with 
performing calculations on the 
data. so rting , se lecting, and 
mathematical functi ons . 'The 
book also deals with using more 
than one file. menus and corn· 
mand files. 

It 1scasy to read.docs not go 
over the top on the informa tion 
provided nor is ii boring . The 
chapte rs a rc prese nted well and 
t hclayoutgood . TJ 

__ ..... Zl - ·i.,n.--"'--·-· £5.951-111-J . 
Many books bombard you with 
listing upon hstm g for your 
favourit e comput er . but 
although they may be a cheap 
source of games - if you can 
stand the finger-bashing - they 
usually offer liulc of cduca· 
ttOnal value . 

Dynomic Gomt1 /or tht Sptt· 
uum takes a sim ilar appr oac h 
but has the bonu.!i that eac h 
game is given an introductio n 
whkh takes you through the 
progr ams line by line. The 
t ricks used arc Ciplaincd a nd 
various modifications arc sug­
gested. 

The programs arc mainly for 
gam~ whkh fall into four 
categories: arcade. board. 
adventure and simu latio n. The 
usua l games such as Tic Tac 
Toe, (J)css and Checkers can 
be found but there are some 
originals. 

This book is fairly well writ· 
ten and the text is easy to read. 

Some progr a ms a lso include a 
diagram of a screen shot which 
gives an idea ofw ha1 the game 
shou ld look hke befo re you 
begin to key it in. 

The listings vary in read· 
ability. howeve r . and some 
arc only jus1 legible. 

The final chapte r m the book 
contain s hmt s and lips abou t 
improving you r programs. and 
there is the usual machme code 
renumber given 1n the appen· 
dix. TJ 

'f-frilw ... lllC ~"'-­-llr-11£5 .95 ,--.11,-, . 
Functional Forth for tht BBC 
Computtr is nol a leach-your­
self Forth book . lnslcad 11 

analyses how the language 
work.!i and function.!i. Forth is a 
compiled language like Pasca l . 
whick mea ns its speed of excc u· 
lion should be faster than lhe 
speed of a language such as 
Ba.sic. 

The ten chap1crsexp lain how 
the system works and include 
1opics such as Fonh words and 
poin ters, lhc all important 
stac k. vectors. control s1ruc­
turcs. logical func1ions. sound 
effects. gnphics and the ope r­
a ting system. 

They contain many examples 
and defin itions of terms. Also 
provided arc chart& and d1a· 
gra ms. 

Th e aut hor obvious ly knows 
his sub ject but the style of 
presentat ion is no t as good as it 
could have been fora 1cxtofthi s 
nature . 

The autho r claims that the 
re.adcr sho uld understand his 
computer th rough the use of 
Forth . But I r eckon that any 
reade r who underst ands lhis 
book without too much effort 
willbcdoinafin e . TJ 

" 



Brad Stevens. The ..._-''-D..._, 
new super hero from 
Express Software. 

His S.A.S. back­
ground and a peculiar 
turn of fate prepared 
him well for his fantastic adventures to come. 

A real hard man, a space cowboy, a 
soldier of fortune, whose daring knows no 
bounds. Are you good enough to take up the 
Brad challenge' 

Discover the Brad fantasy on his first assignment 
" Brad Blasts the Galactic Barbarians". One of a new 
range of titles from Express at only £5 .95 each. 

See them at your local dealer or clip the coupon and 
we'll rush them to you. 

D.I)()() WOl(TI( OF PRIZES TO BE~ '/ 
IN (}(JI( FREE TO ENTEi( COMPETITION. 1

1 

A,I ~do,Swriteap,ocram W'IBASICloprintoutonthttc'"" . the prime ~ 
numben btlow 200. Tht ~ c:annat use READ/DATA sQtilmentl, 0t 
IN PUT to ac:hifte the rnufts . The fin1\hed p,op.n1 shoutd be 110 more than 
20 tines Iona f maximum). lnctude wflh your ent,y a tilt-btukef . Complett 
the wn tence - I baucht the Orie bee.MM ... tn no rni:n than 12 wo«ls. 

Send )'OUf entry (don't '°'let W lnctuoe )'OUf name and Mkhu l 
lo ExPfHS Sottw.a,e at the addfnS beklw. 

Ewery~answerwi N recffl'ea prize, but the winner 
will rKeift a pGftMMe cobJr T.V. and tht runnen.-up 
Sha,p scientific CK!Mlon (idol b nsb tinl with 
~ .in tef'facesand~teb. 

\ 
first 1n itn exc1t1ng senH, ~ 

featuring a unique comic stnp 
stamng Brad Stevens- super hero. 
SPACEQUEST- Apmeofs lull 

and calls for fast reactions. Move quickty 
to save the earth from alien attack. 

BANDIT - The traditional gamblers "hook-up". 
Spinnu-c wheels nudge and gamble.Fun for the family. 

MONTE CARLO RALLY - Theeducatoonal g,,me 
locate and travel to the capitals of Europe against the dock. The cmircd.llte fofentries ii 3 1" Decembtf 

1983, and the winner will be the writer of the comet 
aM'#ef ,net , in the opinion of the judpl , mctlt 
IUCCeufully~ tht~bffaktf . 

BREAKOUT- 3 gamef»(:k- Breakout,Surrounded and M1SS1le. 

~ 
Express Software 
73 Watery Lane, 
Birmingham 89 4HN. 
Telephone, 021 -7714711. ,. 

'"~'"''""'""i _________ _ 
SOFTWARE ORDER FORM 

To: Express Software, 73Waterylane , Blfflll~ 89 4HN. 

I Name Please supl)ly the follow1re Qty 

I Add,ess Brad Blasts the I 
I =~-- I 
I ~- I I ~,clayca rd No. ~,':~lo Rally I 
I Cheques made payable to Express Software Ltd. TotM amount C .J 
._ ___________________ _ 

PCN SEl'TEMBER 22-SEl'TEMBER 28, 1963 
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FOR THE BBC MICRO 
SOFTWARE 

TINY PASCAL - PUCN-T Is a 16k Eptom program CapMlNI c4 
~ Sourot Pateal Into a compact and ve,y fast lhfeaded­
lnterpretrve-<::od9. Ful editor and di9c-9UPPOft are l"ldude<land the 
progl'lffl .. aupplied k)gethef with con,p,ehensfve documlntaitlon . 

PRtCE t59 .00 + V.A..T. 
X CAL - NI e~ Compute, Aided Lnrr,ng p,d(.age In 16k 
Eprom and suppor1 ditc . No proorammng d required 10 =~;= :~:.:~..::':.'driven. 

PRtCE t&S.00+ V.A.T. 
FORTH- FtG·FORTH In 8k Eprom i0gelh9l'withmenual . 

PRtCEt34 .72+V .A.T. 
LOGO-f:OATH - A 16k Eprom program S'ltrodudng .,_ ve,y 
powemA bot extremefy friendly Tunle-Oraphicl languaoe . Usett 
e*9o haYe ful ..::ceu 10 the F"ig-Forlh support nudeua. Ful 
documenl.ation is lnduded . PRtCE t59 .00 + V .A. T. 
(Sp«:ialdisrc:oc.flts.vailab#loreducational~tslor lll 

lhe~,oftwlQ) 

HARDWARE 

FOR THE EPSON HX20 
SOFTWARE- FORTHAOMincludingfulldoa.menla.tion .04 .72 
HARDWARE - Expansion Unil. Pape,, Mictocasseltes etc . 

ANH phoM Jor quota 

Retail/Ma;I OrdeftJOealer enquiries IO: 
HCCS ASSOCIATES 

533 Ourhaim RcMid, Low Fefl, Gateeheed , 
Tyne I Weat NE9 SEY. Tet (0832) 82192 4 

Retail ..... aJ9o at: 
HCCS MtCROCOMPUTERS 

122 Dllr#en Sir_. , 8* kbum , ~ T.a. (0254) 17221 4 

""""' 
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Make the most of your Miao. ··1 with Pitman Programming 
Pocket Guides 

Specifically desi&ncd for quick and cu y aCttS.S -

1hese jar aon. frtt auides will help you set the most 
from your compu1tt . 

New In Cktobtt 

Pocbt GulCH lo Pr oiramm i• J fo r Cite BBC Micr o 
l"nl A P•C'l'ff/Ol7 JOl ffl l 

Pocket G uldt to tht A.sstmbh' Lln aua1e for t M 6502 
lob 8r \pe/Ol'H0 1t902 

Pocb1 GulCH 10 t'OR TRAN 77 
a.., ,P -.10 :mo 19111 

Also na ilabk 

POC'bt Guldt 10 Pr oarammlnt 
Jollo•ShrllrJ/Ol7JO IX,, S 

Pocb t G•idt 10 BAS IC 
ltotff lh1M/Ol7J Ol6U 7 

Pock et GulCH 10 CO BOL 
R1y Weflaad/Olll0 16'0 • 

Pocb l G1111kk 10 t"ORT RA N 
PMhoRIClffl027J0 161J O 

Pocket Gukk to PASCAL 
O.vtdW• tl0 2lJOl 6-t90 

COM ING SOON in Januar y 1984. rur1hcr auides on 
IM App~ . IM P• t , S1a1ist inJ Proan mmlna and tht 

AMt'mbl y U1111ua1• f or I.he ZIO . 

All titks ONLY £2 .SO EACH . 

Or<kr NOW from your booksclkr . 

PilmH Pu bUshin &, 121 Lona Actt , 
Lon d on WC2.E f AN """-----·Pilman ______ ., 

: PINN.-ldme c:os-ofSPt.AT ti, t550~tttO..F'oll.. 
: l«"*-cneque,110 tort o, .... Olt)llltrP(AccNfc.tdNo 

:I I I I I I I I I I I I I I I I I 
:Niimi 

i~ .......................................... . 
~ = 1=--ltd - MLondonStrwt - Aeedlng 

" 



P()IProgramCards 
We have two new programs this week , one 
from Richard Smith , of Torbay , De von for 
the BB C, and one from Joh n Edyvanc , of 
Pete rborough. Ca mbridgeshire for the 
Lynx. 

The Readagc program for the Lynx is 
used, as the title implies, 1owork out your 
reading age. You ha ve 10 type in 300 or so 
letters grouped into v,ords and scn1ences. 
From this, taki ng into acco unt vartOus 
things like word lengt h and 1he number of 
syllables, it works out your reading age. 

DUMP is a utility for 1hc BB C. It is 
actually a machine code program , a nd the 
Basic program on 1he first card is used 10 do 
the assembli ng. Th e routine is used from 
Basic to dump a ll the variable names 
currently in use to the scree n. 

It dumps rca ls. strings , arrays a nd string 
arrays. lllcsystcmi ntcgc rsA % toZ % are 
not dumped . but two or more letter 
integers arc . Array s arc denoted by an 
ope n bracket aher the name. 

The program is pr esen ted in two rormats 
- the fi!'lt is t he prog,am used to asse mble 

the code, the second is the assembly listing. 
which will help to check co rrect entry , 

It ope rates by intercepting the system 
command line interpret er routine . Th e 
addr ess of the dump rou1inc is placed into 
&208 and &209. Whe never •DU MP is 
used, the OSC LI will go to DUM PCH 
which checks whether DUMP has been 
en tered. If not then 1he program jumps to 
the S)"tcm O SCLI routine . 

Those of you wi1h disk systems will ha ve 
noticed that a •oUMP command already 
exislS. Don 't fre1 1hough, they will both 
work in the same system. The disk dump 
rout ine needs a file spcc following ii , which 
will differentiate between the two . Thc 
progr am needs to be stored in memory 
50mcwhcr c, and the '1:rstOn prin ted start s 
at &OOO. The disk system uses this bit of 
memory , so you have to move it. 

lr you are n't using user defined charac­
ters the n &OX) is available , a nd ir you 
aren' t using the cassette or the RS432 thcn 
&AOO is avai lable. Tbc Brea k key holds a 
routine to re, initialisc !he routine . 

Our apologies for the facl I hat lhe BBC 
utilily billed in last week's issue was not 
included . It docs, infact .appcart hiswcck . 
Note also 1hat thc ZX81 Knockoul Whist 
pro,ra m has only four carcb , not fi,·c. 

Finally, the progr am used in our show 
oompcli tion (sn ~ow) will be published 
in ProgramCards afte r 1heshow. 

Jr you want to sec your program in print , 
along with your na me, why not send it in to 
Progra mCards 1 We pay for a ny programs 
that we publish according to lcng1h, 
o riginality and good programming tcch · 
niquc . Send lhcm in on cassc uc or disk, o r 
ir 1hey arc shon t hen a lis1ing will do . All 
programs should be accompanied by a 
listing and a brier outli ne of how the 
program works. in !he form of commcnls . 
As soo n as we have looked at them and/o r 
published them . they will be senl back at 
our expense . 

Write to : PCN Prog.ramCards , Eve lyn 
House , 62 Oxford Strcc l, London WIA 
2HG. 

Win an ELECTRON ••• 
Are you our Gameplay ace? You r Gamep lay skill 
could win you an Electro n at this year 's PCW 
show. 

Co me to the PCN stand on any of the four days 
from Septem ber 29 to October 2 and test your skill 
in ou r great Gameplay compe tition. Each day the 
highest score r will win a star prize. And the 
Gam eplayer who hits the top score of the show 
will walk away with the Electro n. 

To ente r the competiti on simply cut out the 
coupon below and give it to the adjudicat or on the 
PCN sland , which is No 101 on noo r A Lower at 
the Bar bica n Ce ntre in Lond on. 

Each co upon entit les you to one play , so don "t 
forget to bring it along. 

You ' ll find more de tails of the PCW Show in 
next week's issue of PCN, on sale at the Barb ican 
as well as at your local newsagent. Th ere's a 
bonus, too. PCN's writers will be on hand to offer 
advice on microcomp uting pr oblems. 

See you there ... 

PCN_ ..... rcw- ••• at the 
oo;PETITION PCW show! 
" PCN SEnEMBER 22.SEf'Tl::MBER 28. 1983 



HOT ~tt:0~e-~=~-iw~ 
THE MASS STORACE PEOPLE 

i, =i= SUPPORTS sinus 
Once again ICE have inc reased their range of subsystems to support another 
major microcomp uter - the SIRIUS. 

* ·· 
* ·· 
*·· 

.. . . .. . 5\/," Winchester Subsystems 5, 10, 20, 40 megabyte . 

* ············" 
*···· 

Easy 1b Install - Easy 1b Operate . 
CP / M86 and MSDOS fully supported . 

....... Fast Tape Streamer Back Up. 
...... "Lattice ': - The ICE Low Cost Networking System . 

All ICE products carry a full 12 months on site warranty 
against manufacturing def ects or component failure. 

*If any ICE equipment fails we guarantee an engineer will attend 
your premises within 24 hows ensuring minimum downtime . 

For further infonnation reoa,rdino the above system or any other ICE subsystems please contact our 
Sales Depanment on Aaltford , Middl esex (07842) 47271 / 47171. 
ICI Llmtt.o, Uffleton HOuN , Uta.ton Road, Ashford. Mkldlesex, TW15 1UO. TlteJCn5204l CICI Ln, CJ -~~---...--



POtPropnCanls 
Dump Card 1 of3 
832800 113 

!IST 
lr)5TART"'•t.f1;C,.,:~rl iff- f~:(l ,Nfwt ••FF 

2•1• CST~T:{. t "") • ~oOHP" 1 't (fi TAPTl • 7 I ... 
"•C'HR'tl'l 

:son:i,~·PA'S"'•(HOIST[Pt,P~ ',TMTY.+41 
4MOPTPA95 
~ - INlT LOA'"""O:I nv &2>,q1STA'iTAf<T,:1•HY 

STAr,r~+1,LDA•P41HPf"'I~ Hfl[l~"'Y,: l OV• DllMPf'l-t 01 
v:?56: r,:i•.ioR·Srv,::,..,q:1 nv•o: .tP"' , M~TAAT 
'l!:•7 1 Y1 ,lC:flOSA~C'I: I NY:CT Y • ..._4: ~Nfl P..,1RT'i 

,t.,) NOOliMf' I D .. ~,, I ov:-oo;1 , ,,w· 1GTAPT"'.• 
7(, otlt1Pf"H Tlt·,~11C..TY?5 t: LOV • "5:.t l 1 LO 

Al~l Y1fHfC•ST,)fH"' • I ,Y•f,Nl'-NO()t lffi• s(.lf Y•[•tE 
lf'l 

80,0tlNP LM•- "<o;1STA~7rt 1 . \IAP A'ilAiTAl:I 
0A'4(.0 -.:: TA~111 L Ol',l,4ot,X,STA'7', V"f f1 

10 Ol6wutofc:odelf'ld0S 50 --20 Pullllringtlr*>l'NfflOty ,nolt 
............. lror.boatup 

~NE><TlooOb 
eo 

30 
~--oodllf'ldMI 70 
=:"oounlll'P%IO .. Sai,t....::::::1 eo .. --· .. 

fat~ 
Dump Card 2 of 3 
BBC11' 
8329llU2J3 

*LIUSTST OU 
l 

OPT PASS 
3 Or.29 AD 08 0 2 I NIT lDA':..'08 
4 ()(;2(; AC 09 02 LD Y~.209 
5 OC2F SD no OC S TAS lA Rn. 
6 OC32 BC 01 OC S T YS TA RT'l.-t 1 
7 OC3~ A9 '5'1 LD A .. DUMPCH M00:25b 
8 (>C37 AO oC LDYMOUMPCH 01v 2~n 
9 oc:.i;q 80 (,8 (.12 S T At-208 

10 OC""":(' 8f' (W o;o ST Y~7oQ 
1 1 OC~F AO o<> I OY " '' 

BBC B 
BBC Basic Assembler 

~::tr~~1
~ th 

FO"lrt • n-.:~ •o·T l A1.1 nsASf'l;I ov• : .NAl'ltl 
li I 1• ftf(•{Vl.lfhTl~l!:,J._,kU ':--..A C:J•J NY1flflll,N ... , 

Ill At¥l .J l<fqf'Aff: r.RO Nl'-WI ii O ••J:I M 

t?I) V•IAl:INY:ll'AI!, ll,Y1 .. f0Nf-l ,t;D '11i 
5 TA• 7 ': INf-'VA ._, 

1<• 1.NE:l I nA&,--,,),TA)fr INC·rr •• , ... ,f .. f"l"Wlt'I 
1-trrf'• • 11,HC·t111<:Cf'J•f71K' ~ :LDi.q7,.()I 

TWA1 T'l • 7 1 1Hf'\'Af( 
11 '1.F INJ<',H f. T< 
1 1.f.SC-Af f- Iii I ff :fdl f INf<;.1-t: l •RK 
t ~<11Nf • J 
t 4••"f>"X•1 ,, ,. ,,_,.,,, l•Hf:cc- .. r,r"•rHR•o 
1".',oOt N R 1°'1: t.<; •"~f.VlOlAtl~tC:.H:;• INIT .. "I 

11M1W'>:•S f'lflO:.'"'.lb1YX s 01v·, ... ...o:£"A t1•Ff-f7 
t bof"Al I INJf 

Vl>tl } 

lnlNiutionrOUCJneM 100 _ ... _'°_ ................. _ 
roullne.t&209 . &209 

110 

Jumpl IOnonnal roubr'oe ii lhe 120 
stnngOUMPilnot~ 

~~'t:'~ 130 
140 

~durnproubne , lookup 150 = ... -........... eprarelornextvari.t>le 160 

'" 01-..1 " ., ltf'""i4 '" 11( ~A ,. 
n tiC~ A" 

• 015A BI 
:,-, ••t"',I (I ~ 

"' ,,1 ~f- [)o 

27 nc1. 1 "" 'A f,Ct, .. 011 .,., 111 t4 A~ 

" ,1tt,6 ·~ 

Oo 'r 
fA 

re o, 
FA 

"' "L 
[( 

., 
41 
7 0 

Prepwelof1heneldinlci.l~ ·-End m.::tw,eoode Md nMI.Wn IO ...... a- ... ..._ ... -End-
Put.:apeltrV'lglr*>mtmOfY 
D4lfwMlthe9rNkkeylOe.illhe --Do ... ........, 

.JMt-·CS!AnT":l 
• ()llMf'f H C, I X2~0 

~TY2'"·1 
I OV .. 5 
.Lf'l I DAC2~)J. Y 
t MP~!l~RT'l.-t I• Y 
flNfNOJ)llH r 
[)EV 

JiNf-Lf'I 
()IJHP LIIA#6~ 

c TA~ 7o 

12 OC4 t 8 9 07 ,c; .Lf 2 LDA'llARP't- 7.Y 
11 uC44 7o E""" FF JSROSASCI 

. ' 
" 

l•fbB <>A .VAR Ac;;;l A 
1>(:69 i>A TA> 

14 OC47 f:8 !NY ' nrt-n 
1~ Of'4~ CO ..,- CPV M~4 4 ,,r:t.D 
tb OC4A 00 f~ fiNFU-·? ~ .... 11fl-,F 

17 OC4( 60 fH S b Ill'!' 

tR Ot ·40 Al, r-A • NODllHP l lllC-,50 •1 f)f'"7-l 

J 9 OC4F A4 FF LOY''51 SB or ~ 

HO '"' H,S I 
lift (11 

H5 7 
F<> 'A 
A6 7< 

... 

... L OA•4oo , x 
<:.rASc7 1 
I OA 11 40l x 

IM7' 
• VAr- kf- UNf I 

1&,.19 ~Yfrom2501nd251 , 2S 

7-10 

GetNOSCUlnchcttddrelt 
from&208 lf'ld &208lf'ldtl0fe il 
MSTART'"JI.WldSTART%+1 
Pul~ofDl.JIFCHln 
&208,&20810Nll .. c.lllO 
OSCllgo-DlM'CH 
lnlNlliN hi Y reglllWIOZ.-0 
loedN~ff'om 
START,r. + 7-t Yon .... nro 
pepe=:ont.KfNfl 

===463 26 

" 12· 13 

14- 15 

17 

= ••IIY.idexec:u1e11e 
~~~,:;.~9Ctlf$ 
::=:r==--

20 

21 ·22 

23 .. 

ofbl.Nfguk») 
27-28 ......, ............ oscu 

rouwne ThllltlkNthevaluNln 
START%lf'ldSTART% + 1and 29-30 
WNIIIITl .. lr'llddrMIIO,-,..p 
IO"Thtisext<:Ulediflle• 31-36 
commanelilnotOUMP 
X~IOthlcommlr'ICI 
~ .--.ar,putflO 

251 37 
Pul5inlolt'9Yre,gilllet ..... 
Geldw..-homcommand 





SA 

\ji5i6Yl? 
FANS PLEASE NOTE ALSO AV AlLAILE MAD. OllDEI 
f'lOM VlSIOHS (S()fTWAlE FACTQllY) LTD 
I fUGATE NEWS, STVDLAHD STIEIT , LONDON WI 
01-141 1471 

E 
The re's magnetic quartz in them thar hills! Not to mention 

ferocious fauna , battling beasties and miserab le mutants . 
What's more , they're out to get you . 

The stakes are high, but with 9 levels of play and up to 
7 creatwes chasing you at a lime, so are the risks. 

All you've got to protect you is a long handled shovel. 
Catch the beasties, whack the beasties and you'll see 
them off into a hole . Hesitate for a moment and you're 
fast running our of air. Hesitate for too long and you're dead . 

Shffr panic . It's creepy . It's crawly. 
And it 's anothe r great game from Visions. 
The ultimate name in video games . 

£5.95 £8.95 £6.95 



POtProgramCCl'ds 
Dump Card3of3 
88C '8 ' 

= 
39 OC78 BA TXA 59 OCAO AS 70 
40 OC79 20 E3 FF JSROSASCI 40 OCA2 AA 
41 OC7C AO 02 L DY#2 6 1 Of'A~ FB 
42 OC7E BI 71 .NAMEL LDA(~71),Y 62 OCA4 Fv 7& 
43 oceo FO 07 BEOANO "'" OCA6 FO 10 
44 OC82 AA TAX 64 OCA8 EO SB 
45 OC83 20 E3 FF JSROSASCI 65 OCAA 90 06 
46 OCB6 CB !NY l,I, OCAC EO bi 
47 OC87 DO F5 BNENAMEL 1,7 OCAF BO 02 
48 OC89 20 89 oc .ANO JSRESCAPE 68 OCBO A? 61 
49 ocec 20 E7 FF JSROSNEWL 
50 OC8F AO 00 LDY#O 
5 1 OC91 BI 71 LDA<&:71>, Y 
52 OC93 AA TAX 
53 OC94 CB !NY 
5 4 OC95 BI 7 1 LDA(&71>,Y 
55 OC97 FO 07 BEONEL 
51, OC99 86 71 STXt.71 
57 OC9B 85 72 STA!<72 
58 OC9D 4C 74 oc JMPVAR2 

.. LNIIAlalll .. uM ft• .. =~--• L =:-...== .. .... -., .. -y----YIO • --
POtProgramCCl'ds 

Proclarge Card 1 of 1 
8329 Pl1 11 

32 000DEFPROCLARGE (AS, X, Y, XS, YS> 
32 010IF At•""ENDPROC 

69 OCB2 BA 
70 OCB3 86 70 
7 1 OCBS 4C 68 
72 OCBB 60 
73 OCB9 24 FF 
74 OCBB 10 FB 
75 OCBD 00 
76 

>VDU 3 

.............. ID_I -r::=== 17 .. • ---· 10 ,.. __ .. 
12 

an ... 111. '/:I e::10 .. ,a_ , .. ,s 
111 -

BBC IA/B) OS 1.2 
BBC llaslc 

.NEL LDAt.70 
TAX 
INX 
CPX :M1'23 
BEDFINISH 
CPX .. 91 
BCCOr 
CPX#97 
BC SOK 
LDX#97 
.01' TXA 
STX&?O 

oc JMPVAR 
.F INI SH RTS 
.ESCAPE BIH<FF 
BPLFINlSH 
l'RK 

--17-0IC. =r"-OIC. ......... .==- · 
-YNI _.,IIAIIC __ ..,_ . -·-·-

32 0 20LOCAL AX, X7., Y'l., AD'l.. er., C'l., or., EX, FX 
32 0 30 AX•l01 X:>:.•0; y,:.,. l 3t AO'l. • XX+2~6 • Yr. 
32 040MOVE X , Y 

~ tk>n: Utility 10 enlarge and move 
stnngs 
Author : Leon Goodfriend 320:50FOR BX • 1 TO LE.N A$ 

320bO? AOX • ASC Ml0t(A$ 1 BX ) 
32070C ALL l<FFF 1 
320 80FOR CX• 1 roe 
320'9 00X •C1.? ADX 
32 100FOR EY.•7T OOSTEP - l 
32 1 J0FY. •83-2 • SGN (O'l. AND 2"" EY.l 

32130PLOT 0 , 0, VS 
32 14 0NEXT 
32 J~PLOT 0. -B •XS, VS 
32160NEXT 

32 120 PLOT o. XS,O ;PLOT F-, .• -xs,-VSJf'LOT Ff'. 

'xs,o 

32 170PLOT 0 . 8t1-XS, B • VS 
32 1BONEXT 
32 J CfOENDPROC 

>-
........... v.. .... - __ .,_ 
--000*) -= .. ~::,:;: .. X.Y - ~-=,.:.-:.=--.:· - --·---- ::.i::==.'::"r.::-- ..... -NEXT"loap ... _...,. .. _ .. =-...::.=--=. .. =.-:ir-- Sl110 - -............ _ ....... - ...... :=..-:.-:.:-..= - ~~--- =~- #W1 .. A11.• 101nc1R ==== ! 

-""- ....... .,.., .. :rmo ~ov.:..-=::-A. 
_., ___ 
=:....---................ ... --·-.... -au::=.-' ==-..::.=-.:&. --·-. ...,...,... ___ .,,., ................ ==---::.~ ~ 

_ .. _ .. _ 

-
=:..~:=:... ;:,g..c,,,_ .... _ 
~.~cl, 
::='#-o::::-.. 
=:-:-or~=':,.": .................. _ ... 1"'1---... -=:.":.-==::!:.. 
YSIDdllrle .. verlClflllle 
Ml:Jrwe,.anorbllc*tolll X.Y __ ..... _ 

.. Nllllwetrom)(,Y 
Ml:Jrwe .. CUlorlDllllaplll 
'-ldoornerol,.,... -
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YEP FOLKS - IT
1
S HERE 

(~Al.11.-0llNIA 

HOWDE DO PARDNERS 
This here 's Prospector Jake , I sure am havin ' one 
helluva time tryin ' to peg ma claim with those damned 
lnjuns a hootin ' an a hollerin ' all over this territory . Ma job 
gets harder as I move from one Gold Field to another . I 
know , that is me an' ma stubborn hornery ol' Mule here 

AVAILABLE NOW 
Speclrum 48K 
Dragon 
Com. 64 

know of 24 rich an' I mean rich seams of pure Gold. All it needs to maKe 
this here ol' critter happy is that you help me peg every doggone last 
one of them claims . 

Can YOU help Jake become rich, help him peg his claim, dodge the 
arrows, avoid the tomahaw ks, and plant the Dynamite in just the right 
place ? ... YOU CAN!!! 

YIPPEE ... Git yer Picks an' Shovels and join the CALIFORNIA 
GOLD RUSH ... NOW 

Amazing Arcade Action ... Stunning Sound and Graphics 
Available NOW for Commodore 64, Spectrum 48, and Dragon 

including P&P 

SPECIAL OFFER SPECIAL OFFER SPECIAL OFFER 

Order CALIFORNIA GOLD RUSH before September FREE 
15th and get a 10-game Cassette of terrific games ... 

COMING SOON 

LEAPIN' LANCELOT : Medieval Machine Magic to enthral you 
GALACTIC SURVIVAL PAK: Every Astro-Traveller must have this! 

We always need Dynamic Dealers 
and Imaginative Writers 

r-------- --------- -
I Please rush me CGR le• (mtc) 

I TOTA&. SUM INCLUDED£ N ame ......... .. 

I =~~YS~EMs Address ... . 
I 30 KINGSCROfT COURT .......................................... . 

I OEUJHGE, NORTHAMPTON ••••••••••••••••••••••••••••••••••••••••••• 

PCN SETTEMBER 22..SEPTEMUER. 211. 1983 



Readage Card1 of2 ----------------. 
8329RA1 12 

110 REH 
120 REN Ca1 cu l•t•• reading age of t y ped -
130 F'<EN tn t e x t. u s 1n9 th • Fl•ach lnde>1 
140 REN of r• •d1 nq ••••· Th• r ei1d1ng 
I ~ REN •••• wcore h•• • range o f O t o 
160 REN 100. 
170 REH 
180 REN re f : ' R•• d a b1l 1 t y an d Sc 1.nc• 

Te>1tb oo••' b y W. Gr'a h• • 
190 REl'1 School Sc t ttnce Revi e "" 
200 RE:1'1 vo l 59. No . 208. H•rch t•ne 
210 RE.H p • g • 545. 
220 REN 
230 TE XT 
:l40 INf'UT "Wt,at t a the t1 ti e of t h e t e>1t 

to be •n•lya.O": Ti, 
250 PRltH 
260 Jt-'PUT "Who ta th• •uthor":Wt, 
270 CL~ 
280 PRI NT "Typ• 1n a ••191pJe o f t• t unt1 
l you h•• r th• ton• · " 
290 PR?Nl .. ..., ·,·,~-.-.-.-,-,-:,,-.--,-.?-.-.·,77 ? "??'?-,.,...,. 

3 00 REH 

110.1• 
230 
:MO ---., ll'O 

Lynx 
Lynx Basic 
Application: Educational 
Authof : J Edyvane 

3 10 REN F.G .,... fl•o • for d•l•tion 
320 REN N• 1J1•• 11MJ• nulM>er of word• 
330 REN W• wo..-dti.S• • ltflttHl c es,P • l•tt.,..• 

L count.a ch.ar•c ter a f or l 1n• f.ed 
3 4 0 REH L 1 a ASC cod• of curr•n t 1 • t l.,.. 
S50 REN 
360 LET F•O , G•O 
370 READ M 
~O LCT W• O, S•O ,P • O,C •O 
390 REH 
400 REPEAT 
410 LET C•C +I 
420 LET L•GET N 
4 3U PRINT CHR~ (L): 
440 IF L• 13 THEN GOSUB LABEL PRINT 
4 50 IF NOT CL• 45 OR L•93 OR L•41 OR L•3 
2 OR L•44 OR L •46 OR L •33 OR L•63 OR L • 5 
8 OR L • 59 OR L •3 4) THEt4 GOTO 4qo 
460 JF IINJTF 'n--tEN LET w ... w+ 1,F • I 
470 IF L• 33 OR L • 46 OR L • 6 3 THEN LET 
S•S +l ,G • I 
480 GOTO :580 
490 IF NOT( L ) 64 AND L ( "?l OR L >9b AND L 

1m- THEN 0 

Readage 
~ RA212 

Card2of2 ---------------

500 LET P•P + I 
5 10 L ET G•O,F •O 
52 0 GOTO 580 
530 IF L < 8 THEN GOTO seo 
54 0 I F O THEN LET S•S- 1 
550 I F F THEN LET W•W - 1 
5b 0 LET P•P• l , C •C- 1 
570 LET G*O , F • O 
580 IF P/50 0 • JNT CP/500> THEN CLS 
590 lF C• 3 Y OR iC 32 AND F> THEN GOSU 
B LABEL PR I NT 
bOO UNTI L P>• H AN O G 
b l O REH 
620 BEEP 120,500,6 3 
b30 WINDOW 0, 123 , 175 , 2 4 5 
640 VDU 23 
6~ REH 
b60 f-C(J"I 
070 LEi H •INl (P /J. I > 
680 PRINT 1·1,, '"by " :Wt, 
6'f0 PRINl Wt" word•, ·,s 1 " s.eot ttnc•• · " 
/{)'1 f-'FUNI "by l !~bi •• •s. t1 ••t•d • t " IH 
710 REH 
7L0 LE T N"* IOO•H IW 

IOO 

_ .. _.,_ -110 :-..:r..=-, .. IOO ..., ,0 ... 11•--.. ,.....,ol......_ - .......... - .. _ .. _., - .. - __ .,_ ..., 
111'11 9.:eoo....,.._. -- - ···-111'11 

730 LEl X• W/S 
7 40 LE.r R•20b.835- C0.84 6 • N)- (1 .0 15 • X> 
750 REN 
7b('I .-.RJNT " Ru ad1n 9 •••• acor •z " :R 
77('1 REN 
780 LET At, .,."JO '" 
790 IF R,qu THEN LET A't••'" ll '" 
8uO IF R 80 THEN LE.T At. •'" 12" 
BlO IF R 70 THEN LET At. •"1.l to 14" 
821:.t Ir- R 60 lHEN LET At. '" 15 to 18 " 
830 IF R 50 nttt~ LET A'l•'"IB to ..!J" 
840 I F R 3{'I "IHEt~ LE.1 At. '"0 1,1.,.- :!J" 
850 REH 
BbO PRJNl "Read1n9 ag• • • ":A t.; " Y•• r a ." 
87u WINDOW .l , 12:S , 5 , 2 4 5 
880 ENO 

""° "'" 900 LA9E.L PRlNJ 
YJO LET C O 
Y20 PR INT 
"/JO f<L TLIF<N 
q 40 ACH 
'150 F,c£.H s.et nulllb.,.- o f words 1n ••"'f> l • 
960 OAlA 300 ·--:- ... -:=:=,. 

~-=-:-
=-······---·•1••· .. ... -. ---::=:::c:-----

= .. 
F -





Pat~ 
Knockout Whist Card 3 of 4 
ZX8116K 
8329Km'4 

GO&ue 9.a e 0 
GO&UB 90150 
L!!T A S•I. NK~$ 
Ir A S • "" TH !!N GOTO 1.S.4..8 ·------·-1QI0.1CMO ~- .. 11»1• ~-.. -·- -·- IIID-1'70 ·-
__ .,. ___ 

1110 =--=.-..... , ... ,. 
IOI0-1110 -

Pat~ 1 
KnockoutWhist Card4of4 L 
B329KW~4 '-~~~~~~~~~~~~~~~~~~~~~-, 
ZX8116K 

.__ .. __ __ .. __ .. __ 
c..-



Clubnd kttps you In touch wllh mkro enthuslasb lhrour;hout the 
UK . It Is dMded lnto du bs and user 1roup1 a nd I llst ol eac h is 
published on alternate • ·ttkJ . 

you 're starting • new one. contact uJ 11 Clubr1et, Pu u,/1141 
CoMputu News, VNU, ,2 Oxf«d Strttt , London W IA 2HG. 

Thit: wtt k It b the turn of use:r iroups , • ·hich • ~ listfll 
atphabeUcally by machine and special lntttHI . 

The list ings •rt based on that of lht As.sodlit ion of Comput tr 
Ou M. 

If your as.socladon has somelhln 1 special on the a ge:nda or if 
Our Clubnet Report thb • ·ttk focu.sn on 1he RaJnham Atari 

U1a11 Group . 

When PCN visilcd the Rain ham Atari 
Users Group, 16--ycar old Jason Mc.Ewan 
was working on his design for a musical 
keyboard 10 &<> wit h an 800. 

Atari reigns in Rainham 
' I've designed the prototype; he said, 

'and I'm now designing the sortware . I 
hope 10 finish it by 1he end of the year.' 

For the future , organiser Jo hn Farrar 
would like to see progra mmingmee1 ings to 
enable the club lode.sign itsownsortware. 
with prices as low as£4 .95 . 

The At ari Users Group meets on lhe 
second a nd fourt h Friday of 1he month. 

John 1hen decided on a new lack -
phoni ng people from registration cards 
from loca l dealers - and this has proved a 
oonsiderablc success. att racting 15 new 
members . 

•If the club was to grow any large r . we'd 
need bigger premises.· he says. 

John Fa rrar boug ht his Atari 800 18 
mon1hs ago and expected a copy of lhe 
compan y's lnputlOutpu1 magazine to ar · 
rive. It did not. and indeed has not since:. 
although Jo hn is listed in ii as a group 
organiser . 

Although Ala n has appa renlly proved 
unhelp ful in encouraging !he group. a great 
deal of assi.s:lancc: has been obtained from 
Jim Wingfield or Your Hom e En1er tain· 
menl Atari Cen t re a l 212·2 13 Broad 
S1rec1, Birmingham . who regularly sends 
informal ion aboul new products. 

Members hip of the group cosls £10 for a 
family, D.50 for an adu ll , £2.50 for the 
undc r-18s and students and 1here is a 25p 
charge for each machine at the meetings. 
whichgocstowardse lectricity . 

Wt-.z ............... 
So he decided 10 go it alo ne and a year 

ago. with a bo rrowed /JO, he phoned IOof 
the people listed in the magazine . A 
mee ting was arra nged but only three 
people tur ned up. 

CLUBS ..... 
C......,,_. AIOtlll.lMfGIOUP'* 
holl.11f,....,..Ortw , eo-itiy ,0203 
81315' 
lNl Med'WayAcotftU..Graup ...... 
StJolWIRINtSc:tloolonlllllrllonoarot 
~-7pm S.-•tpm~ 
... ,..,.,ltot.tncl.Clla1hlla °"" 
~ .CJOStJom 'sRINtSchoal. 
Onlata Strtll . Clldlam. Kirt. 083" 
42111(Gty),Ol$43™51( ....... ) 
........., Ac:otftU..Group ...... . 
AMC,CltlOlfltAold.Crups.11. ~ 
1onT111Nd.1¥flQIPtsdlooiholidlys JoM 
Asflufst, 192 Vtndln CloN, FailJwcdl, 
~ . 061-M14982 .,.., 
MirltiaMAppllr'UserGIOUPMMlltnt 
~Dil......,monll'IConlxl M 
l.Nnnal . 15 ...... Roacl, Aslllud , ...... 
.... ... $ysallNUNrGfoyp, P08ol 
174, WIIIDnlW026HF 
.,.... .-.. Syswn& llNr Group ...... 
lirSIT!lllldlyMNftlland .. dS...., ...._..., IIIOl'IOI. Old Smoal. 
•andlRoad, MSnlt ,St"'*- Sllb& 
t1250+[250jonng Con&lcl:Dllollon. 
on112111 - ·--­Concad:Mel6o6dill',021-4212275 
lrldll ""'*U-Sand~ MMU• 
10Wami!HouM, RildcliftlHil.a,-.i 
8518Tl , ont1IINM'IIII EIQDlbllowsli:i, 
cloDll*lk,IO Wlrll'lgttoulil ,Atoc:iiftl 
Hil , llnllOIIS18TB .02n21)'21 
~ ,._U.....GtOUPSIM 
Prllfia, ThlGnna,y, HilFllffl Rold. 
Mlftowllononl .~.062 14 

""" CIWllldenlA,ifMU..SQ.lb PrOCIOMd 
..... ~ Con&ICl0~ .571 
GlllywOOdAold .~ .... -­C..,... A,ifMllNrGf'OI.IP MNt111Sldl:!a 
HouM,3:SOLOWIN~lad . 
ero,oon, ont«:OftdMo,-, Dilmonll'I 
PMVtr110n.eo~ w111.w. 
WidNM. """ · 01-m sna 
l.MNl ,._MI.ISic~GIOIICIOI' .. 

OMI E .. . 22 llmOx GardlnS, London 
sw, 
Sllllt-hllUMN A,ifMUMJGrouo 
(Appilnl) Con&IClJoMGriM.106 
Mann'#,r .Erifl, K.enlorpnont01-311 

"" ..... ,..,... MOOCOl'l'ICIUIWUNrGtouo 
MNaMtlYT!lllldly. 7 :IOpm llt\lnhm. 
s.-mntMltlNm Sc:tlool. w~ 
= ,Qllllnw\ W.,, MillOn~ 

.......... IJMrG,°"I) ........ 

....Gril . MmdOfPubllc:McMI.M 
Ri'llll'loPIW!Ocnrt, ~ . on 
sec:ondandlourt!Tflut14l/......,,nonlhll 
7 30pm MIMAIIOl'I. '25'1on:StrNt. 
~ .w.t,.... 
ClrllllllN Mwj User a... Pu DllgM , 
01-5425232 
s-llClnlllft AUirilJMtGrou, ...... 
... Eat!OIICrtwl, N,ntwidriflold , Cnwt, 
on lifll Ttu10a¥ol tldl monltl • 7 30(m 
Contact ADNN. 41 IIIN ~ . 
KllltWic:ft, c:.i.twl,0270829989 
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em.. HINdl:, IIOnl, bm 
Dl1Sf1W.ZXI0,11U....G,VUJI llnW.n, 
10~Rold . Cllr'Gkwl, GIIIOO'W, 
041-6311241 
u-,.1 .ZXCompullrClull MIIIIIMZX 
CotnJ,utt,Clntrt, 17SWlllbngSIJ-. 
Uwtpoaj , onWldftlldlr ,I 30p,!I KIIII 
Arc:IW,051·2804150 
LMM . Nllionll ZX UMr CMI Till'I 
Hltlnll,ll'lllt1lol, «-4E1111Cut . 
..,_w, 
LMM . UICIW OW Group W.U • 
Pdyttc:MicOfNol1Jlt.onoon, AoomM 
Toww Block. Monclly. a 30pm lffllCI 
8nnd.Pol'(lldwKolNor1'11.onoon, 
Holow,yRold.l.ondon 
......., UICIWUMrlClull MNCIII 
l.OftOSIOllll.llfl,y, 5195'oc*po,tRold, 
LongsigM.~ .MrYWtdnNd,ay 
at7 30pm c.lOl1·2'259197o,Ol144$ .... 
O:S,.C:W.Ctlllil.DINM . 13~ --...... -.­NG103°" 
~ -Granotfll'mZXCOtnclu* 
C::..kunlllorllt.Soulll~ 
MNtslrsln!tlwdTuescllyotmonrll 
Contact SIIIII , Ffld Wtilson. on4 .. ,,,. 
ltl,..,...,. ,ZXIONa1JONIISoftwJtl 
Auocubon15~Rold . 
worrcoume. Stlfbdshn WV5 OJl 
""91' .ZXArnlllurRadlolllll'GIW9 
PNNewSfflln.3flld~Lh . 
........ . SUflolk.WtSM!lbll No ..,,.....,. 
Slrny . Guildlotd ZXI0,111 UMt1 Group 
MNtsffiltlyS Alond , S4famlllmRold, 
Guiildlotd, SumyGU25Pf,0413620lS 
s.rwy. ZXIQ.11 IJllr CM1 DMI lirgdrlll, 
POb1st . ~ll'lllrlll . 
SomylCT25UO 
WHt s.uu. Hmodll zx Micro User 
Dub PaulKing, 2SfirTFNWr,, 
lmloclq, w. SUssu 

Sl"'1 
Slrlll Uurat., . Rr,D'Atty, S--U.. 
c::.. The Mluosylflms Clntrt, EnwpriM 
HouN.7·71Gor\lonS&rNt, ltillon,0512 
412215 

NII 
IIDs,.dal....,......, ,ft'lllllfwd 
TUISdr,otlltf'lmonttl Conua:Jim 
Anc1enon, 01-4224n4 

uotuurGroup 
1111 U.. ;..., . Pl'oclllol llHnor!INJ 
newsktlll ConcactMrGibbonl, Dwl!IOI 
Lodot,Hwdonflload, ~ . 
Comwll fll 15 toe 

MonlNf fnllbnOI Colin Mn , 32 
WlldlyardA....,.. , f<lfmbr, t111rt.lwrpool 
U7UJ ,07(M.ln137 
Slrny .[xldrSGR:w.-U.,Group""" 
M.arshll, 44Mf'luBlricaglAold , Woklng, 
Surfl¥Gtl21 00 

S,rttclUHI 
............ ElldrNlc&,niNllllfft 
UMn ... . UKNplllHoult, 711Roor, 
~ . M,nctmw,M?Z SAG 

1,..., r...,...._,.u..r....,.w• 
Fllmaofl;, llG«il'1111Strllt.8riOfllon. lll' ,,,,..,,.. 
Tpttf11t 
Affm. T..,..UNrllifoup 8olllicwn, 
1Mlltlor0Ullf!Dft4,W0111, Avon,0834 
21315 
1111111.T..,..HoNbnw Ac:o.111, 315 
MoQl!Snlt,SIWtrtiutghl , lriAallS2 
tu8 

lHH lulnimtll&I 
.... . c.ontaaetw&~~ . ..a 
8'n'NI.PaltNffl.~ .Sussex 
...... . ProposedMWCM Con&lctMrl 
Mttft,<M. 53Gto,,an CloM. HOtl!Rold. 
DrogheOl., Col..Oulh, &t 
ltta. Tltt,.41.UM,Gtoup Mllesat3D 
Gll*wlWooOAoad,LMdlll.Moftdlys 
7om IYNOM,053U0140I 
........... . TlUWGrou,iTGrimshrw . 
21Allino"MISW-.i.onos,ont. -ll....._, ,Tt9900U..Gtoup Ctril -·-"­~ -~otMancN:sW Ml3 
9Pl 
~TIU...Grwf .Coa:ITII&' 

.U. Eldlql, lflOIIPllldlnl TI IJwl, 40 
Sarfflil, Pllchlm.~IN11Uf 

Tr11ol 
1'rtmU.......,_ HiglfStnclil.TIWlffi 
Ud, 12ChapllSlnll, LondOl'IHW1. 
01-4021137 

TRS·lt 
....... .. NitlOAIIT'RWOU.Group 
MIIUIIAdlm&EVIM , 1ARoor, 
&dotd Strlll , 8itnwl,gfllm Oft last Friday 
Ofmonll MdlllllWltlonl,, ,...Snet , 
Clstll"°""*" , lknninghlmBJIW, 
021-7472280 
Dlt......._ . TRWOUMrGroupMICNII 
Dun ,22~ . Glhywood . - ...... DwiM. Nor1fl Ellt 1'RS-IO U.. Group 
MNll II lmomlbon Tcmoiogy Clnln , 
GmahNd on._ tlwd Wlldnlildly GI 
rnonfl, 7pm JDunn,IEttricf'ITwraai, 
Noi11'1Gallll'lud,County0urblffl 
~. SCIDtbsllTJIS.IOandO.... 
U..Group ...... M.nalHollll 
Hollll, MillonAoad,IICOl'lll~ol 
mon111 oa Mat* . n Monwlpdt 
Dnw, EdinllurOflEH91DK.031"""71&51 
tttit1 .c.ontaaRt9~.2 4s.,IC)il 
Road, ......... Htmps1Nd, HW . 0.«2 -.... & o.1a ms-tO.tM U.... Glow 
MtlallCOl'IIITIINdayotfflOl'tlhlllll 
Tlllnday11·--~0pc , 
HUIOl'Mrsity Contlc:tJlmlncif,ZI 
Hal Roeo. IM HU& 8SA. 
ldtlfWltM , TRWOU..Cll.lb MNUM 
Londonttolll,Ryoeonllltfridr,Of 
montt, 7 30pm SNneout.on. 0903 ,,.,.. 

1M1. TRS-a:IU.Group Alln'-1 ,22 
woooe,s Road, Ra!ntllm, Kitt. Ol34 
367012 
&rtNll ....... . ~TRS-80 
U..GroupMlltslllllttonAll'ODull, 
81r1DnAndrornl, ktlm, ... ~ 
onllltW....,.otmonth,lpm Mlfwin 
Frriln,40C:OW..~. 

"'""'·""" LNct . TRS-a:I Colour Con,puw Group 
w.·o ContlctllnWid,SlDemlon 
Aold,AsMcln-t.M.y,11, LIIICIOLl6ftl. 
U-,. . .....,..,.TRS-ICWidlo 
0..U..GroupMNaMO!ldThurscllJ 
Olmonll71Spm,_.T~,101 
Swansaflold , lhlrllC)GIL147Nl 051· 

""'"' leMM , IW. TRS-IO UNI' Group Ron 
EwrirtCltl01-39'421lJ 
Ml,uyllN . TRS-aOU....Group N 
RusNon, 123RouQt,wooCIOrtw, 
Nortllwood,~ -~ 
IIWINhyNI . NlbOnll1'RWOand ~ 
U..,Group BrianPwl, 240xlonl5trlll, 
Slon,Slradonl.MillonK,yl*I 
MoftlltMM. TAS-80 0... UWI Group 
MNe1 at Wlilonl Modlml Rugor Dull 
lblM on h nl IWd Weor.diy MrY 
montllll7 30pm COtlCadG«lffrly'Hililr, ...................... -
NG72lR. NoftlnQhll'A713931 
......... . bst MdandsTIIS-IOU.. 
Group MlMI CcAlo. 15 ungtlri 
A¥tt!Ut, "-Nhrll , NolllnolllmNMS8ll. 
0802751753 
LeaM. TRS-«>Gel'lltGroup Meeult 
c.itra!CofflmonRooffl. TheRtsio.y , 
Notllwlc:IIM~onhS..S..,OI 
fflOl'llh OfNil:t:Roolnlon,CtncrllAooffi, 
The~ .HorlfwicftMHosl)II.II 
Mlfllllll , TRWOU..,Group Mellllt 
Wtkw/f!P1r1c~Ctnlrlon 
6mn1 Thurscilp 11 7pm Nt1 Grittithf. 
085815711 
WHIMtrll lOUMrGroup MeltlllSt 
Sllp,hln's PlriltlC...,StltionAold . 
lricMl:Waod.St AlbaM. HNtl Tundr, 
..... ~ContlCl:RegSmrltl, 
24 s.moi1 Aold. Hl!MI Hlmps!Nd 

Col01KGt11ie 
............. Coloul'O....USfflGroup 
WrillwllftSAEICITheSICrtca,y,NCGUG, 
48ttighOufyAwnul , lllwll,~. 
08022717'1 
1111.._..CIINrGHIIU.......,_J,Qrc 
Llduc,4811iof,buryAwnut, 
~NG690B 

ucso 
...... ucso s,mm t.lNrs Soally Jam 
Aln, OICGIDRl~Ud , Bondtloll , 
~Eslltl -~ . HlfttsRG2 

OdM.. ucso Paal l.MI Uws Group 
,.... HlrPlf , OdoRI lMlwnlly ---­AINardl Group, 45 Bll'ltluty Rold, Oidotd ,,, ... 
CUA 
CUA Uttt-...._. MNn wnn. 9..., 
Lane, Aomloro,&stx 

IS02 
.........,. ,6502U,.,Group WIIW 
Wlllnboffl , 21A,rftl AIIIWlut,LulDfl. 
BeolorotM LU31EG. 05l2 2927 
...... 6502U..,Group(Southlm 

==""·'°-'°"' 
Let us know abo ut your micro club or user 
gro up so we can be sure the in formation 
printed here is up to date . Drop a card to 
Wendie Pearson, Listings Editor, at Personal 
Computer News, 62 Oxford Street, London 
WIA 2HG, or give her a call on 01·636 6890. 



YOUR SEARCH FOR COMPUTER 
GAMES ENDS HEREAT ••• 

• • • 

DRA GON 32 

........... ~_.,,__. .. COMMODORE 64K DRAGON 32K 
OR IC 48K AND SPECTRUM 48K :C.-::':"..=:' \ AVAILAB L E FOR 

,__ OR IC~48 'i ©-::,._ i NOW 

:::-:.:::~.... ---------------------
_,,, u,t ~ I Please suppty I 
~,._....~,o- "'~ - I OUARKOATAPO BOX61 , $wmdon,Witts .Tel.(0793J40661 I 
:::-;:,.__Ol,.....ID ___ """"' -...1,,_ .. I I 
~-= o:.:.•-.r,o..o,,....,,'"'".....,,~ I Prteninc t. p&~·':' IConl'.". I 
0-.JDh, ,. ..... 
.................. . ,.,,,_ __ ...,..._,,,.,....,cf91ahmkl.F"•~Mtl 
-'"4.tt.N . 

.... , ... ii 

bNNtw>r~Mt4*'--""·'--· '""~-""-""---. t4 ... 

PCN SEPTEMBER 22-SEPTE MBER 21, 1983, 

I CheQue for total amount enck>sed I 
, ~- . I 
I Address -~ 

·---~ :~ ~- ~: ~ : ~-- ~i 
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YAHTCEE ... This traditional dice is for 
one or more players and features superb 

graphics to enhan ce your enjoyment 
YAHTCEE is Fascinating , Absorbing and 

Challenging 

SPECIAL OFFER 
Order YAHTCEE today for only 
£7.95 incl. and get a 10-game 

cass ette FREE 

30 KINGSCROFT COURT 

Nearly 400 Programm es in stock 
Including Imagine, Bug-byte, Llamasoft, etc. 

Ring for our Pries List 

I . "' .1] • IT ~. l "( \\ '.-.[ > jo • 

1 , , • I ' ! •• ' j \i, u • 

CO\\PUTERS 
Urnt 19, Daniel Owen Precinct. Mofd. CH7 lAP .A\-Telephone Mold 56842 

400 inc BASIC £115 
• 800 £290 

ATARI 48K LYNX £215 

COMMODORE 64 £229 
ORIC 1 48K £139.99 

Phone Orders Welcome on 0352-56 .842 

NEXT QA Y DEUVERY AVAILABLE Please ring for details . 
I •ndoN cheque,'P.O, for t 
or please debit my Access Cud No. 

I I I I I I I I I I I I I I I I I NAME ____ 

ADDRESS ...,._ 

[E Westrex 
Litton 

AS THE COMPANY 
SO THE PRODUCT 

"SOMETHING EXTRA'' 

RX-BOF/ T 
This late&! addioon to the ouperb range ol Epoon pnnter, 
fOOW olfen !hot "Something Exh a" By incorporal!ng 
both lnction and tractor feed (which allows for vanable 
width paper ) the RX-00 Fff will accept su,gle sheets , 
wlulst still incorporal!ng all the fee tu""' you have come 
to expect a.s standard on the Epaon range 

Featu"'8 such as dot oddressoblegraphlcs, lugh pnnl!ng 
speeds ,arid a wide vanety ol pnnt styles arid fonts 

Just ano4her example ol how Epoon stay one step ahead 

You too can stay one step ahead with Epoon products by 
oonlactlng Westrex now- the company that offers 
"Something Extra" 

[E Westrex 
Litton 

Weshex Co Ltd, Bilton Industrial Estate , 
Fairway Drive , Greenlord , Middlesex UB6 SPW 

Telephone: Manchester: 061-764 0324 
London , 01-578 0057 Newcastle, 0632 32655 1 
Binningham,021-554 5827 Cambridge : 0480 66343 

PCN SEPTEMBER 22-SEPTEMBE R 28, 198.) 



PCN Oit1bn1C1 ii pm.ented in lhn1t-week cydes Thts week it' 1 the tum of softwlre 
pac:kloeS, nextweekl\lldwilr1. lrldtwo weeks lromnow, ptriphm!s We can't fit 
al softw.lre l)aCkaOIS in , so we''t'I complied I SNCtion. QIW"IG be:s1 selffl from 100 
l)Ubbnlfslnddistributors 

We confined eovtrlQI to five m11n types ol 1PC)fbtlons busmtss , edueition , 
Ol(N:S, home and utility. All~ publtshecl ire tht lltest IVall.lble 

Comp.aniesW1ntinotoaddthelrbest·se:lllng~toD1t1bnic:s,orwanbng10 
upGlte inlonnation llreldy lltt'I , should send oetllls to DallbHICS, Pttsottal 

sonwARE 
d i JI! 111 

'3.320 -· • 
C131.25 -· W2 -· tl, 14770 -· [172 .50 -· • [402 .50 -· • [43125 -· [402 .50 -· • [402 .50 -· • 
C13125 -· [1 .7H c..-- • 

t2,052 .7S c..--
£2.070 c..-- • ...... C..-.&000 • tUOO --. .... • [1111.00 CP1' • [1,437 .50 CP1' 
£2.780 CP 1' .... CP1' • 

£2.30000 CP 1' 
[40250 CP1' • [U40 CP M • t:2,271 25 CP M • ....... CP M • [1,431.75 CP M 
[1 .390 CP M • [1,181 .75 CPM • 

1:2117.50 ~ M • 

ComputlrNtws, VNU, 620xtord Street, London W1A2HG 
APPUCATION EJCh soltwirt l)ICQOe is llstecl alphabtbcaly by-its 1pplieation 
PRICEll'lduOnVAT 
IIIACHINEIOPERATING SYSTEM on~ the best selling ~ runs 
OTHEA VERSIONS indlCltes whtthefor not the p.lCbge: runs on I dtflerent mJChlne 
OI opmbng system 
MEDIA SUPf'UEO inOICltes l'I WNt torm1t the~ comes - e1thtr cusettt , 
disk, or QJtndge 

IIWl ORDER A'IAIW l E tells ,o,11 Whether or not the PiCklQe IS iv11llble by m,111 

""'· HARDWARE REOUIAEO Shows the need for speQII NirOwar1, such n disk dffie. 
ioystM::korponttr 
PUtUSHERIDISTRllUTOA This code rtflri lo the disltibutOf oode tlble 11 the end of 
the listings, wtlic:h will give the n,me llld telephone number ot ll'le 
~ 1d1stributor 
COIIIMENTS- 1ny othef p()lnts of inlefest 

I In f iGlfiifm HI J 
'""""'"""'- - • SI Aa.oon~IIE 1~([40250MC:tl) MIN.~.'-- , .: ........ - • • c, &41P(l1'1110IX>KCOU1'1118"1d 100 ... ,daudillrM Horme.- .... - • • 11 c:on...t'IClfflNI.MIN,ou,c:N,M...._. +V AT ClnhltdllOOIIOCCU'lt9 . ._,,., -- - • • 11 - -.... .... ·--- - • • 0 1 A19oonITT30308"1dS....10I GOM p,olc.loll • blletw».,.... - 1141( • • J1 AllloonSriJe..lBMPC , • + UCSO ~ 132oolumnprinter 

p - • • c, - .... ...... ,,. .. -- &Cool""'"' "" • • JI Rlquir9 132oolumn ~ • .._,~IBM PC, ~ nt. UCSO .... - "" • J1 Aa.oonkw , IBMPC.UCSO PrO'riOM~ .... - • • c, ~700+aca:iunb:.Onc:t ,cndlloontrol&100 .... - ""' • • "' AllloonCotMw:ldote"OOO~~l)rOO..ICtlOn-
o..u, ""' • 01 tor...,,_ + oltlets~ANCIIO •db&dienl .,MXIOUl'tll - ""' Ml Alllo on Commooote 100. Victor & S...... £34$ l)tl' motUe --- ""' • M2 Aa.oonCommoootetM (£172.50). NNdlpMllr For lmlll9r r-..~ - - P3 Al9oonMS-CX>6 1211(). eon.. 4*-.nd *"' tnOdutll 

"""""'" '"" MIO Allo on IBM PC , MS-DOS ... ....,, Won:ISlw W'd lno&a, ....... - p ... 0 1 Fw ltlnd--modlliN. 5- . , notTW\IIIW'dllOdl . ,,_ ... " s.witltllnd--fflOO.lliN c.i ... lO~&Aulorlde.: --~- ... S2 Alloon CP,M-e&Mcl Y&-00$ Of ...... Pl,W'ctlMe&l'IOl'l'lll'III 

"""" - E1 

_ .. _ 
(t575 .00J ..... ... S3 AlloonMS-006 . ~•~-• ....... - 02 Allo on CP Ma . Coruinl ......., fflOCUN. ............ ... •• AlloonMP'M&PC-006 COl"ltline ..... modutll S..,l'IOl'l'lll'III . VAT&.rx:t.: -- ... C2 Also on MS-00$ 0-: drWW of 280tc neeoed . A ·---Conuol ... P2 FM macMN (t:299.35,_ fflOCUt . Noti'Wl,lf, ....... Pl,lrChl,M , --MolCWDNllirlParlOilllrllUllon ... S2 A11o on CP 'M 18 & MS-DOS Con'OnN IIOdl C0"*<:11, order -- - PI AlloonMP'M&MZ-OOS ,..,...,..onNt'd•(t2.15e .25). 5....w:s-.rnocMN .1 ....._ ... S2 Also on CPM II Wld MS-DOS. Atd:11111 
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l u- I t22t 11 CP M ScnlctlPtd3.0 - • ... AlloonCP'MN , MS-OOS&PC-OOS ~--,,......__... - 1:21.75 ~ ... -- IIK • • .. Alloon Commodcn 3000. 4000 & IOOCI. A'o'llileblit on ~cllk. - 1:$17.50 -· - ... • ,., 
AlloonAJIPIWE. • & Sn.(t573.15) Ontw'ddilk. . ..... "'"""-I t•ouo -· II - • .. Allo on lBMPC&CGM..Concilp.~ ""*"-••notic:iltlollrd ..... -· • ... • HI Allo~-~-~ZXl1{t25 .00) NNdl~ 

£217.50 -· T ... - • r., Alloon CPM & MS-008 (MK) . Up 10 2000 ---ton so CPM ... "" Alloon MP'M and MS-00S. --- ...._ .... J -""'*" _i .. .... CPM, MP'M -- ... .. Slodlcot*'Ot. timo#~ell;,llldtllit ......, ...... 
t747 .00 IIMPC - ... T2 AlloonlClPC,Sriut,~.._N.&-. . Cnliclltpmtl• 

£1.150 .00 ~- - 321( C:I .... ~~( ... £4,025) Networtt~&....-..Y-ol.:tMnci 
£517 .50 ' - ,., 

Allo on ........ • . Ao!* llt l S.... Pl'inlm ,.,._ NnWldlrs, d9ffwdl lllC: - £21 7.50 -· f ... _ - • r., AlloonCPM& MS-OOS(MK). Op.,lllffl - ·"' I ...... CP M - "" Allo on MP 'M a MS-OOS. - IWtl'!Omicron'a Nonwlel _,_ J. £297 .50 -· r ... _ - • r., AlloonCP M &MS-OOS . Patlof ' _,.. --....... CP M - - "" Allo on MP'M & MS-OOS . Mu11k.11er b-«lon ll'IWll!WnelCllflw.,. 
025 DEC~100 - ... • D2 Alloonoec..-. •. • - --"""' ...... CP M c..._-°""' ... • C2 AlloonCPIM IO, .. ' Ms.cos tom. on twddiilk. eor.oi. *<:k. i. --- £1.207.50 CP M Cc11'11)1d.S...Purct.. &~ ... • C2 AlloonCPIM IO. N & Ms-005 Folaws~ -....... too.so • So.P-(SSP) ... • HI A11o on Specwm . Dotit .. SSP CllaAllkm . - I tt72..50 -· -- - • • a1 AlloonBeililtOl&ITT 3030. NMdl~ 

£297 .50 ~ ... - '"""" ... • P7 AlloonCommodcn8'£tWO ~•£:N-11) ls.tul. ~ ... ~ ..... -- - -. • K3 A11oonMZIOK.~ll'INl'l&~~torui>11>1001111m1 
£1500 SirldwZXl1 """""'"' (CPA) "' • • HI -.. (teK) . ~ .......... tram~ ---ctn .so <.<:S<>P T"""""' I - • • • • .. Ht«lt ...... PKU'Cfi!!!!!: . ~IO~~Wl'll--dl&I . 

"""'""'*" I £3.2IO CP M ...... - • • T2 ............ .. 
£33.t2 - Sloc:litc.on.ot40-4 .... • E2 Slorwi.r-quant111No1~~ .... '*>dl ..... , c;necb MOdl ....... , 
1:25.00 -- • """'""'*" -. • HI AlloZXII FMCfwd."adci.._iwn . Printloc,mpliMilor ....... lill9 & ... -... j 
[12.50 - -- -. • DO CMt»....iwilflorlMlhoul:ZX~ 

Word~ J '"2.00 -· - - • • • . .... NNdl ao coum card A1ow1 . -,prn~ ofan,tuth'Oe 
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.... 1 
..., Fdth 1y»)I(' H JorVl(2')5Mp« 
[a,-daor~canr.ti,,orV"' 
dtwattSO°""'IIIElldJl..olld .11.wn­
lq. llydt. Oftlwt SKU JI''( Tel 
Olil-JMCM6J 
.... A1W1«n-lW.•1tll8-.Ptop­
Rtror«f, JO)'Mkb Md IUMl-lh, pht, 
(MA for BIK' MOllc4 A OI H r d 
MedwayJ611U ...... _.-*,_.,-,s.pr, 
t...dtrp.cunn.llF. ~_.. 
i-. fint o9rn _.. £19 Td 01-3-lO .... 
O..M ZXSpn,,-p,nnMld1111lol'" 
AU onp .... li!pn. llldl.dn -,w of kip 
10 A~pnctO~cac:11 o.:.-.. ._._prop_lttk Td 061-fliMl72S ... ._~ .... . 
lnd. ...... 1'dtd._ca.cd ... ... -~aMn 41)101•1t<.1Mbk.mc 
.,..,oW.~eC2'95-Td 
6'1-6M6* 
lmYS x-, ._ ~ ,_ 
llwdly--..tlN ... m.-~rlo ...._.___.,., no- "-rt 
f-1-S.6"P•'-Rc.d t..-1U9.l"o(if ·­• ..-n•<)1""°90f1CUIIKludi,"' 
M!Olmofl, °'"'- b llu. ProJr- ~, 
alld UK Td t-elwfowc m.495 
C-... .... TCNpt'(lfr-loff4jO -....s.--o-,.. .v..,..,. 
~- C.idl. ~. Olklo 11 
v.~c~.~. 
1:HC S.-• Tel OJ2.l6'ffl} 
.fll.t aw.t ll ~ ..ofl~ - Of'IJlnab WHh 
~ ... ..-Ga&aclitC,.... 
ID. (CW...-).~Tr.dit r '.12._ 
(0,,,- .MwaNtt). T-TMk 2 ... ; 
(SuirTrt. l .tw.-).AIIDIIMllrff 
cac:11 Td M,h mllcMMM'4'lllJ 
.......... wpct"l_-,CIMl)W'IIII 
COii OlO for IJO'IJ2 CONfflOII IUtru 
s,o.in Td S-1 "D I bi 169-S ...,. 
lmf41 !ipC'«ll 1,..__.,_ -- -
....... CO fd V,~ 
(0900)"7490 
··~ -.u-s~ P'r.e-­
llOI Co111pmna, ~ I CUlllpwlC I 
\\1ortd. COIIIIJ*l.t111 Tod.y _. -, -~·«-plllff....,,_ 
a-. OD e.,,,. cmtKu. Td V.d-

- .lJ",O .......ft111 U li16'C. VDU._.td 

-*'· ----· loowcT c.. MOD. IOh•.we pmn wonh OOO 
RS2J.2.fo,qwt k WYC.UOOOIIO lk,-, 
24 DerC1IUI Dm1:. Gr-.d K.­
Td 0170l2111 
W1s• -11e. l..._Jt.-.Slriptr[.qJM­
dn. JvrMotl kt, ~ °"*­... o.nt,.. booh. iu .ortelll old, 
OOO u.o Tel S• -• (0792} 719'8 
, r,cr~ 
~N 2001fl._ m;o-Td 
°'8'6"0047 ....... ... a.~·- Xc.-1.pnMn 
Cl!Mt. ,_....(I~) ..... ~ 
bool.ll)O Td ~(Odord) .W.b .... 

.. 
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R.ttts: ilO per ,mile col umn cm . \.11mmum ~1zc 3 cm . S>cnc, d1....:oun1 ;1\-,11laMc. Mechanical ON : C'olumn v.1dth. I col umn 
'.\7mm. 2coloul"\ Jl~m m Jcol umn\ 17'hnm C., DMes.: !Oda~,rnor1orut,hca1ton 

c.tact : Ian \\ horlc, orChmt1an l\1c( arth, c1n IJJ . . 1~1.1111 

Software 

LYNX LYNX LYNX LYNX LYNX LYNX 
Arcad e Garnes to knock the spot s off 

all other games 
on the Lynx 

E) VOODOO 
TREASURE ISLAND 

£ 6.95 
Fast and deadly real-time arcade action with foll colour and sound. Get 1he 
treasures fast before the Zombies get you. Death will stalk you at every 
tum. Play it if you dare! 

@ SPACE ~ADERS 
Dead ly real-lime arcade act ion with full colour and sound . The most 
fant astic reproduc1ion of the most successful arcade game ever in 100% 
machine code. Features: as above. 
. TELEPHONE & 

® ADDRESS DATABASE * 
£6.95 

Stores limitless number of entries. Quick access query facility. Easy to use. 
ROME ACCOUNTS 

SYSTEM * 
£ 6.95 

Keeps the whole year's accounts. Easy to use. 
CASSETTE 

DATA FO.E HANDLER* 
£6 .95 

Turn your Lynx into a powerful computer . A must for every Lynx user. 
Designed for program s that need to keep dat a files on cassettes. Includes 
manual and exam ple application. 

1t ,.. uhibit«I bT c.mpu, .. •t thl Mic:oaade 83 £dlibltion. .larbicu c.nt:. 
,-,w: .. ._.=:=-~.::et:='.=:!-,,--.-

Send P.0./Cheque to 

17 DevoNlhin BW Lan e, London Nl7 8LJ 

CHoette + book let. £12·50 post paid 

REMSOFT 
18GEORGE STREET. BRtGHTON BN21AH 

"" (0273) 002354 

Softw are for 
PET SHARP 

TE XAS ,.....,_, __ .,_ ... 
o.-...-o.;:;,-i--,,• 

"'-::.=:,=, .. 

• -'°'!..,-i.,...,. 
=.:::-0::::, • ....,..,0-.. ... .,.........., !=-:=-c..-~c.-=--...... ~-..._.,..... w._ .. ,,.........._,~IMMIIMl1 

f ............ ... ~ . 
M,.......tuo,o.e,-. . 

A UAAIUS SCFTUJAAE 

ASINClAIRSOFTWARE.'HAADWARE 
SPECIALIST COHVENlENTl Y SITUATED 
NEAR Ml AHOM62MOTOAWAVS 

PHILIP COPLEY Hl·fl LTD 
6 WESTLEY STREET, OSSETT. 
WEST YORKSHIRE 
TEL: 0924 272545 
HOURSCWBUSWESS TUE·SAT1030-6 30 
OPEN BY APfl'()tNTMENT UNTll IP M 

SEPTEMBER 
PRINTER SALE 

AAN •VAT 
RXIOl'IT t21S •V AT 
FXIO 01S•VAT 

"""'""'"""' TPIOl\tSY¥.'HCEL--- __ me .v,n 
64 SP£CIMJSTS- UK F09 UST 

r-c-..1.M........_--,.~~ - _.,,. -ffl E COMP UTER CENTRE 
Pl&IKlfflUt,WGIITOfilauw.-. 

TO.-(MU ) STMU • MUM 

Program Wanted w • ......,.......,.,..._.., __ _ 

Wef)llYCWlf-.ro,.tl:ift..ddistri!MMift lfte 
UK. USA W f wope. 

"'- ~~:2»1U t0 7 

DREAM SOFTWARE ,.o ........ ~ . .._._e(;]lll.JI 
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SOFTWARE 
FOR YOUR 

CBM64 
SCRAM8U tl .50 
FROGGER tl .M 
Sl'RITEMAH tl .M 
CAAZYKOOG tl .M 
PANIC tl .M 
W<O!R ..... . .n.• 
ATTACl(OfTH{MUTANTCAMELS t7.M 
MATRIX t7.5t 
STARIR(K tl .M 
ROX U.15 
GRN) RUhNER r7 .51 

A NEW ADVENTURE 
FORY OUR 64 

DE.AO MAN'S GOLD: tt. 50 
Wedltt,outo..-lt'9Nnlftend~ 
I IO .,. oonc:t g, ..... 

NEW ADVENTURE FOR 
YOUR VIC 20 + 16K 

THE ENCHAHTEO CHAUCE: t1 .50 
Fn:t ._ Q'9loe if you can. 

~PO .IC> 
BYTEWELL 

203 COURT ROAO 
BARRY, 

S. GLAIICFUEW 
Tel : (0448) 742491 

)t , Hio.;i .. :im..-:=· K.nt. 
OIIC•t«iSO.... t, -_,.. ...... =c..~ = t=".:C.'=~ c::: ..... ~Os°""'9~ DM .N 

---- fl 1' A .~ ....................... _,. . ...._...,. .,.,..c:,r., DSl.JI 
• ......... l'IXIO DR.JI 
HHfll*'....,_~ Ct.114.10 

c:,ao,Jr"'°"nu~•v""""'"' 

ProfttlCH" Fr•nk ~;• H5 HOR SE 
RACE FOR ECAST p«1grWn ii• 
tw1ouitpunw'1.:t ,o..,.ble.,..... 
O.i. h tintW'ld from• fiPOf1.N"II '*""'9-
_. Md u. propam produC* 
bl'tttn, r.:OtnrMndlt iol'II. 
\19tJIQntM llbiitf OJ 
A"" II. '-t, VW.O 0-.. , T" S.m , 
s,«tr -.. ZXlt.-C "8', .........,. .. .... "" ......... - . F,om : a.,,.._ ol ktfonrwriott SdMc», 

'f::',r;·,e:,.~.~~fr:,~,.. 
Footblll Pooe Fortemt .,_llblit 

"DID SOMEONE SAT 
CAPTAIN PNOHIX?" 

MICROSHOP 
Software 

C.C ,l , LTD, 

SOFTWARE 

URGENTLY REQUIRE 
GAMES PROGRAMS OF THE HIGHEST QUALITY 

FOR THE SPECTRUM, ORIC, VIC 20, COMM. 64, B.B.C. 

CASH PAYMENTS OR ROYALTIES 

SENO YOUR SUPERFAST, MACHINE COOE MASTERPIECE IN THE 
STRICTEST CONFIDENCE TO:-

PROGRAMMERS!!! 
ARE All YOU IENT FOR FIECOGNl110N111 
11tEN CONTACT Wffl oti fOFI CONTMCT WORI 

C.C.I . Llll. {SAFFRON) 
17<1A HIGH STREET, 
HORNCHURCH, 
ESSEX RIIIZ IOP 
TIL: (04024) 7Hll 

HURRY WHILE STOCKS LAST 
..... ..................... ~ .. I .I.P .011 •....... NI I £1 • ....•• . CIMI ....... \IICll •.••.•••••••.•..... •. 'CIIAZTIOfll'..... 1.1.P.n • ..... ... Nl l ff 4S ...... . .. ........ caMl4 ..•••••••••••.•....•. 'NIAC'TICALC' ..... • • 1.1.P. tll .N ...•... ..... N 1 1 tM.N ..... ... ..... ..... .. I ....... ............. .... . 'TMl"°"'1' ..•.. I .I .P.t1 4.N .. .. ... NI I t11 11 ... ... ......... M141 Dll .••••..• _ •.•..•.•• .•• "TIWIOITill. 08' ' 11 .P.D .N .... NI I 011 .... ...... ..... 11'11 ••••••• _ ••.•••••••••••• 'NANIIOIATIACZ' 11 .P.n• ...... NI I D N .....•.. _ ~ 
· ···-··· ............ ...... l'tlGICll.lOr I I .P.t1•• ..... Nll f1J II ... ...... ......_ 

~:,~ ~":"~g·~.·.:~: \~~:n~ 1W.~~~~"!!:~'ry~~ ~i'W ,'°v~~~w o::J: f':1 OR~~1~t~~~~c~~J.~!!i:.: 
HARD & SOFf COMPUTERWARE 

SS SNOWDEN AVE., HILLING DON, MIDDX., UBIO OSE 
MAI L ORDER ONLY 

ADVENTURE GAME 
DRAGON 32 & COLOUR COMPUTER 

"DOMAIN OF THE GODS" 
:=o1-:.:·~=/~~=-.:~~~~~ oocrot of the Hyaa ? Wil Neprune give you his help? Shoolcl you trust ~ beauti1ul Mu,e? 
• AandomlNtures(Notwogamesareldentic.11) • Shlll) ,wlttyandstimulatiog 

Price : £7. 95 (lnclual'le ) 
~'PostalOdo<w IO: 

tnlerco A.uodltes , 162A BaJlards Lane 
Flncllloy, London N32PE Tel·Ot -3493463 

., 



.. 

Software 

TEXAS/COMMODORE 

Supphes 

LOW DISKETIE PRICES 

·- ... ... .. ------ k. --~---- .. ,, . ,;_., --- .. ,, . 
,w....,,. ... "" 11 .• ------- .. "" .... --- .. .. .. . --- ... ..... k .N --- - .. .. 
Mpnc;et!*'tlOlol10dieks~ol~ 
(15T.)SICl~([1Ptl'IX*)Pncelcorrta• 
twneolp,gklpreN lr1CM9CCOUl'lt1...ioc,,.. 
P1NMooruc:tlolaioeocu-ea(5+bcllo.N)WldUI _ ... 

CO NWAY COMPUTER 
SERV ICES LTD 

",," • " .. f!H ~' .. 

COMPUTER 
CONSUMABLES 

QUALITY DISKS AT 
COMPETITIVE PRICES ........ ,....,. ... ,. 

c......,. '-°'• r• "'9t21• ...._, m• 
E.. !Ii . ,.c. :=:g:: 

==m·: ....... ,....... .......... 
01-699-4040 

COMPUTER CARRYING CASE 
&.able IOf ~ ~ lyN.. Sotd. Vic 20, 
CommodoteM . orcompullQol ...... ~ Tht 
t.rdc:aiNilfnltleclinbld.Willtwirl~ 

=::....~~ '"*'-*.INda. =i::::.=--... -
C1) .9S IMVAf • 

o...,_. .. ::=:::-~ ........ 0....,.........,,.,.., 
SHERBORNE DESIGNS 

Vll:ayt--.,IA"'9"-*.. 
Notl'l.,....,.,T~Wlla. 

t• : t:121444.25 

l,.OOf( - COIIPUTUSTATIOtlUT 
IIIAU.Olil~CII.Wfflnll ..... ........... 

a.... .... ....-- --· ..... - .... --c--- ............ - .. __ .. .,._, ---~ ......... a-.. ... -.... -...... _ .. __ _ 
~ .. __ ......__ 
Met.CO .. VTSIIIS....._.H 

1tOAE~K[NTK(M$1NQ, 

T(~~~1· 

SHORT-LENGTH 
COMPUTER/AUDIO TAPES~ 

~~::..~~=-..;--.= 
theft aH beck end f'NX. 

Premium Grade Aqta A.F .W. cu.ettff . 
Manufacturlfl o4 high qudty b&ank casset-

::, ~~~-:r~ 
pwchase 25 cusettet o4 2112 rrinotes NCh 

:1'1,~'"t,j':';~~·= 
'fOUI' rMlittanc. 10: 

~£:~'= ;,slot\~ =-=~ted~=i:: -I 25CAHETTH 
(lncludw>gtUSp&p) 

021h nwit 
a s ... 
a e ... 
0 71h-. 
0 10ITW'I& 
0 12'AffWIII 

50CASHTTH 
f-£2. 49p&p) 

0 2""'--a•-a o ... am ... a ,o.,... 
0 12Y,-. 

100CASIETTH 
-£:l .50p&p) 

£11 t5 
( 12-20 
£t2 .45 
£12.80 
['320 
[ 1395 

<22.7$ 
<22.05 
t:23.49 
1%100 
1:2<99 

""'' 
02Y, 1TW!t t.&3.50 
D SITW'II £44-50 
ClfflN £45.50 
0 7\.t>~ ue .50 a ,o_... t48.so 
0 ,2 ,,.,.,... t'.$3.50 

Including Inlay card It alde-tabela . 
Total Remittance£ ___ _ _ _ 

NAME- -------­
AOOAESS---- --- -

, ..- "'Y"*"'""'°- -- -­
PtMN mM9~PO pey.tM R.F.W. 

All~.,.~OIV ATatf R 
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MICROSHOP 
Progr,1mrners 

AMOEBA 
SOFTWARE 

"Set for our Autumn launch" 

We are looking for more commercially 
viable programs for the Spectrum ZX81 
and Commodore 64. Good royalties 
paid - immediate evaluation made. 

Se nd yo ur tapes to 

AMOEBA SOFTWARE 
54 WALDEN AVENUE, 

CHISLEHURST , KENT BR1 SEW 

Shops 

Computcz,ama­
Thcz mid1anc1, 

Homcz Computcz, 
Spcdalilt, 

FOR BBC, SPECTRUM & 
All LEADING MICRO'S 

STAFFORD: 59 FOOEGATE ST 
TEL:078541899 

STOKE-Off.TRENT: 
MARKET SOUAAE ARCADE 

TEL: 0782 289620 

Clubs 

ORIC · 1 OWNERS . 

Classified ad today ....... sold next week 
1111'- I'- \Ol I< Ol'l'Ol<ll '11\ IO \11\ll<ll'-I I'\ l'l l<'-0'\\I ( 0\11'1 11· 1< '\Ill, 
111<11 '" ·, '\O. I \II( l{O.( O\ll'l II I< 1\11 "' \ 
IOl<<"II l:'pl'll<IIOl<ll.\Ol < "1<111\ l<llll\ll"'-1<,I IOl<I \1111<, \II OHi< 
llll(Ol'\110' 

,,.,1,11,, .. 35p 
per woril 

111111,,, .... , ..... ..... 1,,,,,1 .. ,11,,,,.,1,111,!1.11,,,1 .. 

\llt l<11,1tPl'1 I \''-111111 l'I 1(,11, \I ! 11\11'1 111< '\I\\, 1,: I •\I 01<11,1 l<II I I 11'\IU I'\\\ I\ .'Ill, 

Name .... . ....................................... . 

I:~;~~:::::::::::::::::::::::::::::::::::::::::: 
I ~-~~-~·;i~~·~;~d~~~i~PCN"f~·~·-~~~-k}~·. 
I ~:k>se~;:~:·:er;:~~-~i··~~;~~~~ 
I 

News. 
(Tolal • Number of weeks x Number of 

I Bomx 35p) 

I Barclaycard/Acces, No. 

I PO/ SEPTEMBER?z..sEPTEMBER 28.1983 

21 

33 

37 

" 

"' 22 2J 24 

26 27 28 

JO 31 32 
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38 ,. .. 
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I I I I 
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MICROSHOP 

Rec ruitment 

GAMES PROGRAMMING AND DESIGN 
Acornsoft are expa nding their tea m which designs 
and program s or iginal arcade-ty pe grap hics games. 
Drawin g on Acornsof1's existing expe rtise in this 
field, the team will include a iirap hics designer who 
will be involved at all stages m the deve lopment of 
games to create novel game them es and to design 
screen displays. 
App lication s are invited for the following vacanc ies 
in the grap hics games design team: 
Team Leader - preferably with 6502 machine-code 
programming expe rtise and with the abi lity to plan 
projects and co-or dinat e the work of other people. 
Graphics Designer - with some knowledge of 
programming, and capab le of producing creat ive 
ideas . 
Programmer - with knowledge of 6502 machine­
code and BASIC and preferably some acquai ntance 
with the BBC Micro . Game s program ming exper i­
ence is essential. ~~--Dr. D. I . Jobmon ·Dnln, 

Manaptl&Olr«1or , 
A.cornsoftUmlttd , 
4A ~t.r\;rt l lW, 
C•mbrid~ CIU JNJ 

RETAIL STAFF REQUIRED 
We arc looking for lively, intelligent sales staff to work in ou r expanding 
clccll'OD.ics department . 
Knowledge of home computers , software and electronic games, and sales 
abilitycs.scntial . 
Also people with administrative abilit y and marketing nm for our mail order 
dcparunent. 

Write wilh detail, or upc: rtise and upc:rien« to: 
Ms . Lou.iM Tr acr , Games Ceattt, 22 Oxford Strttt, London WlA 2LS 

Microshop Classified 

• • t111tupt llMk lll lllll •A11toto.d~-· f 1Mwmd' 
b 111pod.~ uc,e11eardlbloediqorNW1• 
upeo lOprOSlNC60u,pe,...:t.acraidc:1t1 l..a.n t 
drirUiledCMaio&K, hlllydl;)aum n1cd , pM free -.,wd,e 
~ mbkr ,c:MKtte.U ·7' D1v,eSofl , Mwebrook, 
Newt!oroup , suth. Td : 02837S-J4.5 

• me ,,...,-., !up PfKe or ~ pa,d for 
or~ ~~ .oft..-a,e , apcoa8y 
WoC:llloc oodc , r.x 1ht BBC, al ~ e ueMCd 
COllfideftualty ud ftlw.ed $end IO. CCL , lk 
OablH , WatJ1111 Strtt1 , lkd;t:itfe , l.eicblOII BIIU&J'd, 
lkdtU T79N8 

. .... 1: Ck-. .olt..ve .. I.MIOh, ¥ • {7 ,l! , 
m111kit7·lS.~ . £9-99, mdiac:£999 , araodt.l 
.. ~ .... O ·,Om..._a.,o+p h Cheque/PO 
·0emo. Co,.ipuk.-.· . 60 Croft Road , Scod. lOfl, 
Ckvc-b,IMI, TSl4 0D Y 

.. 

• MiMn • ....... ,,..._ SW Opj lO. 065 ; SUr 
Opjl) 065 ; Jl4., 6100 dMywhm , 095, VAT ....t 
deb~ lfld..:W , cwo oaty , KIMI ctwq..eJPO k>: 
ON Mai kellQJ, JI Pb,- IOII Road , Letp i,;,,n 
8111a1,rd , Bedl . Td (0525))70)69. 

• ..... MNC.~lllbly . DASM _.Mbly ~ np. 
£1,20 for 20 Pl'IF' , 1elld (MAellt: Md req111rm1m1S. 5 
WohuftbollM.__.Nordr-• , Rocbdale. ~ 

Services 

- -

• • Wi il U( O lAU N TO N OlO N O lli CDC. . . 

MICROSHOP 
CALL 

CHRISTIAN 

McCARTHAY 
ON 

01-636 6890 

·~~ l,AfrpM'dyootllMCfOforOK)'CAf 
apNllit rqM'f and re--.! lnwra4cd the 11 ..-nte b 
dctllih lo Aic.n Lid, 12 Tcdwcnh Clote: , Owihor­
ouafi ,Cl,r¥el&hd TS l4 7PR 

•M..t ....... Sohwve.--...-.c.-mcryan.:1 
doa fila-.11 I.abet.). f ti4 .... fikr , dw UU'J, 
ldw: rt11er. q!W:, IID . Teniueal, 1-dr,cdatabMe, 
.CIO llWITedlilc:Jtoo , 5Cn..-furd R.ne, Ma.dr .wad 
SL67L• 
• tlJS.,,~ • .. ftlquti.c k •IJPCIOpllt f ,C .. 
ae•-ly..,.keo>poesofMySptt u \1111tapcMdc1111 
~_.,.•oodcproar- ,095 .ZX..O-U­
lecd(Offiee PCN) , Nehaddrna11 Dnve, U•wonla. 
BIN)".~ 



lnsi 
Information 

The wonderful world of the PCW 

~;~~!~N~~~d2~0:~~ 
And, like every previou s Show , it1s 

th e one and only place for the newest, 
biggest, smallest, costliest, cheapes t , 
finest, micro hardware, software, 
bolt~• and books. 

Wlleret!MbiC-breabllnL 
At the Personal Computer W>rld Show 
you11 see the launch of some 
astonish ing new kit , fascinating 
software and vital peripherals. 

And you can discove r it all at first 
hand, scooping all the magazines . 

._t!Mworldofpenoul ---Just about every micro manufacture r, :fu~ar:t ~~~w~~ie supplier 

PCN SE PTEMBE R 22-SE l"TEMBER 28. 19(1J 

There11 be special dea ls on offer, Tbe PCWSbcnr. ts .00-but to 
too, as well as the chan ce to enter the you £2.50. 
Computer Scrabb le@ competition , Clip and keep this voucher to save SOp 
and watch th e 4th Eu~ when you buy a PCW Show ticket on 

Compute r Chess championship . th e day. 
Plus th e MicroComputing Centre, •••••• •••••••••• 

Compute r Town, Computer Clubs , I 
and more . I 
INSTANT /TICKETS! 

tele"data 
Ol-2000200 

PCWSHOWSOp 
DISCOUNT VOUCHER I 

PCW Show, Barbican, I 
London-29, 30 September 1

1 & l, 2 October 1983 
Thia voucher entitles the bearer I 
~1~.~rn=~f:J:!00 

the I 
Personal Compute r W>rld Show. I 
The orpniMni 1'11Mn• lh• richt '° .smiNlon I 
OnlyoneYOUCherperpenon/entn.n<:41 PCwl 

•••••••••••••••• 
" 



Snail score 
The performance rating in ou r 
Pro-Tc~, or Snail Logo in las1 
week·s issue took an unwar· 
ran1ed dive _.hen i1s score 
dropped on the page before 
prinl ing. It scored two. 

Uwade upbraid 

On the Levell 
Evencs o"ertook a Barnet com­
pa ny m spectacular St}le this 
"eek. In the week thal saw 
Osborne sinking m the "est. a 
firm circulated a press release 
proclaiming that 11 has been 
appointed as main dea\e~ for 
1he ill-fa1ed portable . 

prose abou t Osborne. !he man, 
1hc machine and 1he compa ny. 

The best 1s at 1he end . 
·Reliab1l11y is a key fac1or \\'hen 
you ha, ·e a compule ra nd Lc,ell 
Eleelromcs chose to marke t 
Chbornc Compu ter~ only after 
they assured 1hemsehe s 1hat 
1hese prod ucts \I.ere re liable.' 
says Lc,e ll. 

Ah \I.ell. Nice machine. 
shame about the compa ny. 

NEXT WEEK 
M~ S/#ciol- Start -... • ....,.in..., ...... 
pert pall-OUI on cn r ,thl-c 
•bou t prosruanunc, 
H~-NEC musdesl n on 
tk .. rkd with APC. ,~,._rwh-Thrilh •nd spilk 
• l'CN rt:"k•s Ute Mkrond --So/hNn - Wt look: •I A ..... -
d-' Pluntr for tM IBM PC. 
0.-,,Uy - Tf'.SI r11mol1•nws 
for dtit Draton, BBC, Spectru m 
...ic-moc1ott'4 . 

"The go-ahead Osborne 
Compulcr Corpor.u1on.' the 
leller from Lcu:11 Ekctron.cs 
s1arts. andcon t 111ucs in glowing 

In the Commodo re 64 Micro­
paed ia, the Commodore IEEE 
interface was quoted as being f------------------ ....L..-------- 4 
~::.~ru~~~~ 'ft;:e1~ ~~1~~~~rs Distaff data ho=}.:u,~. is. from the :~:;~e' ~~;:i ~o:eo~~en?~: 
intcrfacecos1s£59 .9Sa ndCo m- O ris Curry speaks. and the cites a gardeni ng program 1hat 
modore' s cost £80. The 09.9S Arorn has d1sc0\ered that flov.ero ft hcUK' s" ·omanhood isalmosl threemon 1hsold, a nd 
quoted erroneous ly refers 10 "omen are falling beh ind 1n 1hc- holds it breath : 'Weareattemp- appa rently this 1s the only 
Commodo re's RS232 ,nierface race to computer hteracy , ling lo do something about t his e,rnmple it can produce a, the 
fo r 1he machine. Ignoring one possible expfana- problem by aiming our pro- moment. 

11on-tha1 "omen arc wa11mg ducts as much al " omen as at Bul programsonraffiawo rk. 

Sigu/6"K for Acorn' s second processor men . Jam.ma king and mea l.\ on 
on the BBC- the compa ny has Acorn s;iys lhat 1b attemp1s wheels are sure to come sooner 
set abou t rectifying 1his. take 1he form of producing o r la1er. 

Two clanftcahons, 100. in our 
Dragon Micropaedia . In our 
expfodcd view of the D ragon f--- ----------------- -------4 
boa rd we gave lhc ;mp,e,s;on r.'1'.'11 ~ ~ ~ 
·~···~·--"·"'- = ~ c J ' ~k~i':ol;~:1~:o~~.'~ ~ ~n~ '"'1~"1SL%: / ~~~'1~,.,r(C~ !'·;·;:;,:n ~~ ' •. · .··· :.:·· 
simp le composite RG B with ,.. , 
soun d . Also on page 219. at 1hc 
endo(l ine:IOinour Monecode ~ { 
program the statement / ~ ~ ~ ~ Qg 0

0 ° 0 
~ • , / 

A • ACS (AS) should read _ _/"'" 
A • ASC(AS) . 

PCN Da1elines keeps }'OU m touch " 't h up-commgc,ents. Make 
sure you cn 1er lhem in your diary . 

PCN Datelme~ should send the 1nformat1on at leas! one mon lh 
before the e, enl . Wntc 10 PCN Dateline~. Personal Computer 
Nc"s . 62 Oxford S1rcc1. London WIA 211G. Organiscnv.ho"oul d likedc la1lso(cominge,en 1s ,ncludedm 

UK EVENTS 
..... ..... 
Second Nationa l OnttStl OsborM September 17 
0,,.Mrs·Grou.pMccung 
llome En1cr1ainmcnt Show September 17-2S 
Kent Apple Village September 18·21 
Comput e r Open Day Scptember22 
EJlhibilion 
Mk rocompu1cn m Business Stptembcr 27-29 
IWP one-day,,.'Ofuhop Stptcmber 29 

P ersonal Computer WOfld Show Stptcmber29-
Octobcr2 

Computer Fair Oc1.ober2 

Lancaster&. Morn:ambc Compu1cr Octobcr29 
OubOpcnD11y 
Softw.arc [llpo N°"'cmbertl·IO 

OVERSEAS EVENTS 

·­SK:Ob'8J 
lnfo'83 
Computer Sf'lCms l n1erna1ional 
Trade F'au & Congress .. 

..... 
Sc-ptcmbcr21·JO 
Oc1ober 10-13 
(ktobc r 17-21 

·-Na11onal L1bcr.11I Oub. I Whitehall 
PI.ta:. London SWI 
Ot)mpt,a.L..ondon 
Su,ur Centre. Ashford. Kcn1 
Ccn1ra t Hotel. Glasgow 

Wa,....,-d; Umv<Bily, C<>"'·cntry 
Ci1yCoofertn«'Centrc. 
76 Mark LIM, London EC3 
Barb.can Ccnirc, London 

!be Si r Frcdcn cOsborn School, 
Wei"'")'" Garden Cny 
LI1\llcr T""'n II.Ill. lanc11)1Cr 

WcmblC) Confe rence Centre, 
Londo" 

·-Par~ . Fran«' 
NcwYOJt, USA 
Mund , V.estG<:rmany 

.......... 
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Youan.•k>ok111g at tlx·\k•di:.ultr.1 mcxkrn 
lmc;.~oftlx· btl~ dot m.nn, pnntl't" from 
MamX"imann fatly; thc-p..'Oplc \\·ho probJbly 
lun· rnon..· l·'- IXTK'1l«' 111 romputl'f' pnntCN 
than JU'!it abom l ll )'OIX" 

11K' MTitll1s.i high qu.1luy, low ros1 ~) 
rolu mn. ~I~ pnntl--r1h;11 wall rompk'llll'lll 
.1nyoftoc .b) ·\ m1CT()') m looks and qual11y:1n 
e1th1....-1lx.· honwordx·otlicr 

h has been &.-....1gnl'tl \\ 1th mdustr)·-

romp .mblc mtcrfJ«") m hardw.Ul' ;md 
so(h\·;irc. 

E,pcn,,1C'l' tells u\cx.;1c1ly \\ tu, you want 
fro111a pnntl'1"-TlK' Mllll h.is dual <.kil51t) 
dol .ukln.-ss.Jbk and luH: gr;ip)uo An l'.lS) 
d1angl". long hfc G\'i<.'t l<.' nbbon. h can lundlc 
boch tr.lctor-fod fanfokl and \mglc s™.,'t 
p.lpt'f'. Tlxtt is a umquc quKL tl'Jr faolny 
g1vmg you .,, ck-.m rut along the l'flUrt.' ,v1thh 
oftlk"pJpl't".And n cn,1 has ;111optK)l1ll 

sound rcductK)n kn fortho,,;.cof you who hkc 
10 hc.ir )'Ol1rsch-cs tl1111k 

Uut lx.")t o f ;ill, 11 com~ equ1ppt-xl wuh 
another \'Jlu;ible JS"iC..'t. A n' r )· auuct1n· pncc 
ug 

Contxt your 1k~.1n-st dt"1tr1bu1or o r M.'lld 
for Ollr colour hll'l'J.lun.· 

Mannc..~m;inn Talh l 1mll<.'<I. 
Moll) M11lars Lane. Woklllgham. lk1J,sh1rc 
HG112Qf Td (117.\.1)70011 Tdo l!-17028 
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