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Copyright is a vexed subject for soft-
ware wrilers and companies alike.

‘Mo 'one likes having their programs
copled and marketed without their
permission. Quite apart from any
question of royalties, there is a matier
of pride. The program which you have
spent hours slaving over is your baby
and no one else's.

Unfortunately, the legal poasition on
software copyright is far from clear.
Theare has yel o be a lest case in the
courls to establish just what softwara
ca: and cannot be protected by copy-
right.

Some software wrilers have tried to
get around this problam by (aking out
palents on their programs, But thera
are some doubls as 1o the effective-
ness of this method of software pro-
tection.

There have been few reporied
cases ol software misappropriation,
bl this is no reason for complacency.

There is an obvious need for some
form of legal safeguard for software
writars, However, for all the publicity
surrounding Information Technology
82, there are no signs that the govem-
ment is doing anything 1o resalve the
problem.

Next Week

It"s a matter of lite, or death, and the

wery cells are under your command in
this exciting new game

HJULY 1882




WVIC-20 WITH 24K STACK sapansian,
AOM sockat and 1K ni-nes, Datasalite
unil, maching code monior, joy mick,
prog-raf guide, much decent soltwam,
£330, Tael 0834 24043

COMPUKIT UK1D1 BK, casecl, Maw:
mon soffwars manual, £150. Tel
(D460} BEOGSE

BBC ASTEROQID BELT GAME — with
Frea Pair of Paddlas Hrown inf
E11.50, Elctronics Appiied, 4 Dm-
moen Foad, Canickfergus, Co Andnm
BT38 TRL -

ATARI plus Combal, Superman,
Spaco Imvodars cartricges, £80. Of-
B39 TELD |dumyl,

FLOWCHART Tempisiea O0p, G5
lspes — 4 Jor E2, Lisl of § i
soitwarn; Koamos Co s o o
pos Avenun, Norsieh NRS SRD i
THREE MACHINE CODE ELAMES lor
e ZMHY-16K, Byte-man —isat your
way around tha make Beloms tha
Qheails caleh You — of oml @ " powr-
El” and chase theml Ao Sgpace
Fwtwﬂrﬂgiﬂmw A for only

“"Mindspw” 12 Morlh Grove
.D'l'l"d'ﬂ Laads LSE ZRL)

ZX USERS

Join the Katonal IX Lews" Clob, 30
maks o most of your THB1, Spee-
rum o D30, Exch momth we publiss
e e
iy a gl QIBgIEMmS
maching, a5 wall a3 mombees-ooy
nflers, hints, higs, contact addresses
and moen, We'll Zlsa help you with
YOUT hasdware or programming piok-
lems. Jiin the cowiny’s [amges] ceen
club. £1 ¥ou 4 samgld gy ol
INTERF; gnd hell cipb Sefais.
Mational I Ugers Club, PC, 44-48
Earls Courl Aoad, Landon WH GEL.

BEC COMPUTER, Model B. Camplats
wAn 3-hout Basic, &0rme ER0AS. DODRS
and magarines, T400. Tebsphone
Thistieton 735

LARGE KEYBOARD 33K PET plus
3040 disk drive wilh ower E500 worth of

Classified

Saftwars, T950, Tel: Bucsingham
3348,

TN 1BK morigags peoqram, gross
and nafl manihly napaymanis. Asduc-
ing phincipal. Esrmate affecl of inflatian
¢ rlieoats, £4, Contact Oy, Plckup,
AT" EMsamem, Bummoar-Hougsion-
ia-Spring, Tyne and Waas, DHA BEA

IxD EETYBOARD
Inderihuadly hand  made and Penaghy legted
Ealoey demlich — mfm bl prac-

& HE;I.E«E
ﬂt'ﬂm-mwu ke E11.85 o
¥ID HEARTFORD

§ 1 g St Evahan,
Woves, WR1 4D,

ZER for salp wilh power sugmly nnd
manual, ©50, Tel, Rainford 3741

ZXB complste plus 1K taps (B
gamaal, [40 omo. Rirg 01-887 3228
emnings brlam 10 pm

BLAET THE ALIEMS on your 10K
ZXB with M/C Starfire program on
cassatia, £3.95. Pau Coopar, 25 Sirary
Fomd, Apgiotros, Village, Yok

INA1 1BK Ram, pinter, PELL boxies,
manunss, eads, secarmboly or iogethar
E110 ono. OF7T-070 264

ATOM, lully mepanded, FF ROM, VA,
ipalbox ROM, PSL, parfed onder,
ﬂmthFm‘-hm
Whiting Blay, laa of Arran, KAZT BPA.

WiC 1 Danpasiia, supsr sepancer,

Book and 50+ compuling mBgarinas
E500. O1-228 1122,

£X31 BLEEP. Provides audibie
Tebrack Khpnowes your h..rhn..-u
chanply, fits insice. Simple plug-in,
na spldaring connections. Axds las-
i mom BEEUFBAE ROGTAMITING,
£6.05 Includes |nstructions.
PAF+VAT. Fulgrum Products,
Dopt. W, Hillgide, Sipap Lara, Fin-
don, W. Sunsex.

ZXB1 “BABIC EHTHA." INBUT
{Bashing cursor, BLCFIEON],
READ, HEETﬂHE Wﬂ'n. AUTO-
SCROLL madine (presends arrams), T4
AL Whitlield, 88 Brsnotebury Foad,

Lesndar SE10 (80 for delails),

ZxE1 (16K} FREE PROGRAM. Sond
cassetin ancl sse o Mick Gocwin, 4

Hurkur Crasoon, Eyemouth, Barsbck-
ahrm.

BN 16K LIBRARY INDEX.

800 pnirigs with shail Plo: +machi
coade 8o by Author Tale, Prinks our 11
calmgeres: Fiction, Won-ficlion, #ic,
Can bo modifend for ofher listings
Casseita, £5. ursd, Coltcomba,
Swariord, Chapn

BBC MICRO GAMES Casssts &
{Modeés A and B). Space bnyvades
{maching chdy), Dodpams Brsakoul —
ES (inc.), Casselis B (Mociei B oniy)
Pooman (machins code) 30 Mass —
£5 (ine.), Both casseties for £9 (inc.),
MB.MIMAWI
Flastwood, Lancs FY7 8P4,

CASID FE-BDZP programmodde:
ealedlnior. Alpha-numeric display,
Manual, program library, Dalienies and
willol Included, Worth £7T5, Maarly
rupw. £50. 01-328 1122

P-E-P; thp Enhancamsni
Package lor tha ZXB1 (16K), T fantas-
lic new Imatisres for your basic prog-
rama. Only £4.95 rom A & A. 50FT-
WARE, 32 Bourdon Rosd, Gloucasier,

CASSETTES FOR MICRD UBERS.
High gquinlity cased G115 wilh labals. Try
len dor ordy ©5 inclusive, Cescownt for
quanity. Black Cat Electones, 70
Kingston Foad, Leathethead, Surey.

VIC-20 PLUS 18K AAM and C2EN
caasaita unit with “Spidens rom Mam®
POM, “Encountee” [18K) taps, furtber
soitware and boohs All new, E270.
Bachil 221418

ZX 81, 1BE memory, plus handbook
£80. Telephora Kings Langiey 67405
afer 5 pm

<% HEARING IS q%
BELIEVING
mm Ay Al BpacInes
] eofecti W B heand Theough an
unmodiled ismiaion el Crdibla B
e, T Talssousd 02 uni & SINC.
LA s ZXA7T o il makesic sum? wiects
wven with eremaied graphic gamans Con-
NOCOey G MEss Ey by leadi fes
with ESgaty cips Tha Tolesound B2

mady buill, crgiein win grecysm lor
[hid nfxssm tompuiers, oogls onfy £0GE

bzl
COMPUSOUND
X2 Close,
Reddlich, Bo8 DET

ZXET 18K, tull Travel keyboard, E235 of
software incuding Dedander and Asles-
oids. £95, Telsphone Malksham
TUPBH4 afer & pm

ZXB1 16, tapes, bopke. Anmabotiom
1I]?Bﬁ!".='_‘.| 3747, D85.

HAMGMAN lor ZX81 (16K), cassete,
inrpe vocabilany, £2.05 C. G, New-
bowid, 11 Jurepnr Fisa, Rillamarss,
Snatimic,

ZXR1 10K "Tonpedo T &nk N ghepoY
(maching code), hast aclion, leery iha
Troops. beware tha bomimer. Balh on
cassntio, £4.00, G Allan, 21 Padh
Strent;, Eclinburgh EH3 S5DW

m1 plus 16K FAM, marual, bncls

plus packing, cassolies. alogsihar
£90. Telophora 061-T80 4831,

CLASSIFIED
ADVERTISING
RATES:

Line by line: For private indi-
viduats, 20p per word, minimum
10 words,

For companies, traders, and all
commercial bodies, 40p per word,
minsmum 20 wonds.
Sami-display: E10 par singla ook
3 com. (Please supply AW as
PMT. Or supply rough setling
instructions. )

Conditions: All copy for Classi-
fied seeClion musl be pra-paid.
Chegques and posial orders showkd
arrive at leasd two weeks belone
the publication data.

Il you wish ko discuss your ad,
phoasa ring Alastair Macintosh 01
S30 B840,

Here’s my classified ad.

(Please write your copy in capital letters on the lines below.)

Plsass continue on a sopilsale sheet af paper

| make this

#d s nlalbld

. words, al |

.. per word 50 | owe you £. . . .
it s e e e S

T EOEH DI i i i b e 8 P S

Please cul out and send this lorm to; Classified Department, Popuisr Computing Weaekiy,
Hobhoose Court, 19 Whitcomb Strest, London WC2
L 8 8 0 R 2 0 R O 0 D O B RO R D2 RN B R DR BRI
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Helix ready to
flex their
micro-muscles

TWO new computer ajds have
been produced by Helix Inter-
national.

The Computer Flowchart
Templite allows the easy and
neat produociion of 19 flow-
chart symbols. These have
been chosen o conform with
the requirements of both the
CSE/GCE examinations and
the 150 and British Standagds.
The template 5 fexible and
trunsparent and costs T5pe

The 40cm stepped-cdge
Computer Rule, costing -65p,
i% designed 1o help réad coms-
puter print-outs. It incorpo-
riates 4 line reader and line
spacing and character/digit
space graduations.

Both are available from nor-
mal retml outléts or diréct
from Helix International, PO
Box 15, Lye, Stoorbridge,
West Midlands.

Sinclair profits

are soaring
FRE-TAX profits for Sinclair
Research are expected o nise
this vear to over £10m. This is
an increase of £8m over last
year. Turnover is also up,
showing & fve-fold increase
over 1981,

New £50 micro
challenges ZX81

WEST London electronics
firm Binatone is developing a
new nncrocomputer that will
cost less than £50.

The Binatone micro will
have 16K Ram. colour, sound
and a typewriter-style
kevboard. It will use a stan-
dard wersion of Microsof
Basic, similar to the Dragon
32,

The Binatone micro s due
to go on sale in high strect
stores by the end of Decem-
ber. With anticipated sales of
400,000, Binatone is planning
to compete directly with Sinc-
lair's ZX81 and ZX Spectrum.

UMIST's
Microfest

THE Microfest "82 show wall
be at UMIST on Julv 24 and
23, admesion £] and Hlp.
PCW will be there,

Heagy lo roar o the markal place .. . the Dragon 32

Will the Dragon be
- " a hit or a myth?

MMETTOY next month leun-
ches its powerful new Diragon
32 micro.

This new home compuier
with stundard 32K Ram, full-
size keyboard, colour,
graphics and sound, will sell
for less than £20(0. (See the
review on page 12.)

Built by Dragon Data — a
Mettoy subsidiary — the
machine will be sold through
the company's established

high street retail owtlets,

Mettoy, who manufacture
Corgi toys, have for some
vears been concerned about
the erosion of tradmional toy
markets,

Tony Clark, managing
director of Dragon Data, who
describes himsell @& o micto
enthusiast of long standing,

expluined that the Dragon had
been “designed very much
with the user in mind — we
have tried to make the thing as
easy 0 use o% posgible.”

Althoogh early work was
conducted by Swansea LUni-
versity, the major design work
was carmied out by the PAT
Centre in Cambridge. This
company, a multi-discipline
contract research house,
started on the design in
sepiember 1981,

Mettoy has an established
manufacturing base equipped
for high-volume production
and by the end of the vear
more than 30,000 units will
have been produced.

The Dragon 31 costs
£199.95 and will b available
in the shops from August 2.

Disc drive
hits Beeb
add-on list

THE first batch of disc drives
for the BBC Model B micros
should be on their way to
customers by the middle of
July,

The 544 inch. 50 track, dou-
ble-sided, double-density discs
have a formated copacity of
O0E,

The wnits are being manuo-
factured by R H Electronics.

For the disc drives o be
used with the BBC machine
the micro must be modified to
incorporate the disc interface,
In the production models this
will tnke the form of 5 Hom,
The dise interface has @ be
fitted by an Acorn dealer.

Cost of the dise drives hos
not been fAnalised bul should
be around L3060, The dizc in=
terface und installation cost
will be about £710,

According to Acorn's John

in damand ... the Beseb dmve.

Coll, 17.000 orders for the
drives have already been re-
celved.

The dise drive 15 the first of &
series of additions for the BBC
machine.

Joysticks and paddles
should follow st the end of
July and middle of August.

The first working 280 card
has pow been completed and
the first prodoction run cards
may also be seen in August

A speech synthesizer should
be out before the autumn and
the 16-bit card is also planned
for around the same time.

IBM computer
secrets sold

to Japanese

CONFIDENTIAL detuils of
IBM's latest compufer have
been stolen and sold to leading
Japanese electronic com-
pLmEs,

Eighteen employees of
I5—11"::||:hi and Mitsubishi, six in
the US and the rest in Japan,
have been sswed with arrest
warrants by the US Attorney’s
office in San Francisco.

The asccused emplovees of
the two leading Japanese com-
panies are alleged 1o have paid
more than 3648000 10 an
undercover FBI agent in re-
turn for what IBM describes as
“important echmical informa-
tion”" relating to the new 3081
computer and 3380 disc drive,

The information, provided
voluntarily by IBM, was used
by FBI agenis to trap the
accirsed, The charges filed for
the arrest of senior executives
and engineers include the
general manager of Hitachi's
Kanagawa plant, Mr Kisaburo
Hakaraws.

Both Hitachi and Mitsubishi
have admirted that they have
been involved in the purchases
of technological information
from a Californian consultancy
COMmpnY.

The Tangerine
disc Is a hit

TANGERINE Computer Sys-
tems has [aunched a new come
plete disc operating system for
the Microtan 65 computer.

Called the Tandos &5, it
comprises & low-cost disc con-
troller card, Tandos 65 operat-
ing system, disc drive connect-
ing cable and either single or
dual d-track drves,

Tangerine’s Paul Kaufman
told PCW that he i delighted
with the résponse to the new
umnits,

The costs [(exclusive of
YAT) of the various parts of
the system are as follows: disg
controller card — E9%9; operat-
ing svstem — £35; disc drive
connection — £15; single 40-
trick drive — 2192 und dual
Ai-truek drive — E£399, Mormal
28-day delivery applies to the
Tundos 65 system.

Orders and  emjuines
Tangerine Computer Systems
Lid, The Science Park, Milton
Road, Cambndge CB4 4BH.

8JULY 1082
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IMCADAGE ELECTRONMLS

B B c Mmmt:nmputer System A’s and B’s in stock now!

|_J_|._I-|-—"‘ L, s fh
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Model A’s and B’s in stock
— ready for immediate sale.Call in, try them out.

All the products are the official versions, beware of imitations,
they will invalidate your guarantee.

BEC Machmes Printers Acces.ﬁnnes
.- 1=]"H 299 Acorn GP B0A Prirle E£199 ting papar, 2000 sheels £14
oK R AM 32K ROM Ful gh CESE B O oR! |: £4.50p+p) Canseftes per iU 54
reschtion ,.--1:--.- H£?p+p} Acorn GPIOCA Prints £928  Diske Dysan, lop quality 5%
pModed ‘B 3278 RAKM 32K ROM E£E3599 (+E£4.50 p +|:I} EEB 75
iﬂf1m:um:%= I+E?P+pﬁ Erson MESDFTLLL Prrter N GPED and GFIO0HDGon £4.75
BAEC ik Inferiace E69* mipd®, d 'Hnmr:u'“w f Prnter Cable (parallsl) E15
BB H I|le s il E130* BOor132chars perhing E#Sl A5 P Bulere £4.75
BRCE 2 [lisk Drive £235 H £4, 50 p+p) DINinDiNcassetteleads  £3.50
100K 1T [+EE_ S0p+pl  Allwiln Iree interta i BRC Machine dustcovers TS
gEl Dua :.'- s D £389 Bl £ for post andd [ EERIng

O bivtes {+£E ﬁﬂpq—p] Atﬂmﬂ e e T ppl
BREC Cassehie Play " g )

: ' At K £135
Bl - £28 (+£3.50 pip) BOOKS
‘ jary I.'I. 2 ':+ E p+ p:l : £ Alo Elgg .: |.-- F o .| F A [
BEL O ¥, E-la [+E1p+p] (1okaka with 4 e = - hical Prograrm it Slorn & BB

S . |+i‘.3p1—n+ e o R
1 L BT ok F3l R 1:335 ;.|I -'.. u 1 ¥
: (+£2.50 p+p)

Atom Software Pt L

enlirRCENGE W FoteTen | TICAOAGE ELECTRONICS

135 HALE LANE EDGWARE MIDDLESEX HAS 9QP
Open Mon - Sat 9am-6pm.Thurs S5am-1pm TEL.01-959 7119 TELEX 8813241
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Technically, he
was had!

5 | processed an out func-

bon from my  compiter
express this marning, taking
my usunl exit throogh pon
W_ H. Smith, 1 was vectored
towards the computer maga-
zine Ram shelving by a pgom-
inent blue cover.

Oin page Uat byte 0CT seere
the words BBC graphigs.
Grabbing a sample of this fAew
Rom, 1 dropped three bytes
into the lndy's owistreiched
hand and exited port W, H.
Smith on o bus Victoria
atreel.

Later, when all my inter-
rupis had been cleared. [ scan-
ned the new Rom directory to
find several byvies mpssing —
namely no BBC graphics.

I trust this new Hom is
reprogrammable and will go
from strength to strength. But
I Basten to add that you should
avoid vectoring busy bits like
me into sacrificing my hard-
earned byies in this way.

Denmis Long
Sharmal 51 Hocise
Hochester

Kenr ME3 BCJ

Save and load
—whose fault?

el another letfer on the

subject of difficulties with
load and save on the ZXE1? 1
really cannoi agree that the
difficulties are anything like
those which were undoubtedly
experienced with the ZXBi.

We have a User Group here
in Hassocks with at least 20
machines in use and our ex-
penéoce 18 that with comectly
built ZXK1s saveing and load-
ing programs to and from your
own casselte recorder is 95 per
cent successful. Loading prog-

' rams saved on someone clse's
recorder s less successful due
to & variety of cavses including
dirty heads, misaligned heads,
recording levels and tape
faults.

However, two of our
machines, bath Sinclor-built,
were supplied with [aulis,
Having built our own
machine, and hence possessing

Letters

Il.'l
the circuit dingram, [ was able
to dingnose one fault as &
solder bridge between wo
adjacent pads. This had the
effect of diverting over hall the
output signal into the input
{Ear) circuit. Surpnisingly, the

ownepihed saved and foaded
the PTOEram.
The other foult was the

"omission of a 47pf capacitor
from the ouoiput circait

' altogether. Again, quite ama-
mngly, theére was some signil
being recorded on the tape,
But it sounded as though it kad
been played through wet por-
ridge and was quite impossible
o load.

Removing the solder in the
one case, and ftting the mis
sing component in the other,
made Iwo owners very happy.
Come on, Uncle Chive, buy
your slaves some automatic
test equipment — [ dare soy
someone could adapt a ZXH]
o do it

P King
25 Fir Tree Way
Hassocks

Sussex BNo SELY

hting talk=up
guards and Atom!

n your June 10 issue of
Popular Computing Weekly
you invite comments abou
Open Forum. .
I huve every copy of ACW
and [ like it very much, but
please, please, print o few
programs for the Acorn Atom.,
I know that there ure not pany
of us, but surely the odd prog-
ram would oot go amiss.
R I Adams
&2 Baldwin Rpad
Creenhill
Kidderminsier

We've falled
our own test

n your May 13 Peck & Poke

column, lan Beardsmore
answered @ guery on faolty
Roms in the Sinclair ZXE]
and described two fests o
identify the problem. Unfortu-
nately, his second test was
inpccurate and hos led 1o some
confusion AmMOong our cusiom-:

ETE,
For 10 PRINT 2#»+32=1 he

says the answer should be
4792967296, As p pood Rom
is not capable of accurncy in
the 10th digit the ZXH1 will
actunlly read 300 in the last
three digits and not 296, Usgrs
getting 300 need have no wor-
ries about their ZXEls
I should add that no ZXE]s
with faulty Roms were ship-
ped to cuslomers after Joly
1981 and only a limited nom-
ber before that dare.
Sinclmir Research Lid
23 Morcomb Street
London SWIX SLB

Fingersnapping
ZX keyboard

feli 1 must wnte 1o you 1o

say how impressed .1 was
with the new mini keyboard
for the ZXE1 which [ bought wt
the Microfair in London on
Saturday, May 1.

As soon as [ returned home
I easily assembled the
kevboard and it worked first
time. | will never use my okd
keyboard again. For £24.50 1
find this kevboard [rom
Kempston Electronics the best
keyvboard wvet produced be-
cause it fits on the ZXAH1 itself.

[ eor tulated Mr Pandaal
on his product and hope other
people were as impressed as [
Wikh.

J I} Moseley
25 Warren Bank
Simpson

Milton Keynes
Buckinghamshire

Sickened by
Commodore

Hm.'in.g read the news page
in Popular Computing

Weekly, May 6, regarding the
twin shocks of the Sinclair
Spectrum and the possible 50
percent reduction in the price
of the Vic2D, [ did not know
whether to crv, get drunk,
open my veins or jump from a
tall building. 1 am a Vic2D
AT .

Can we expect a firm stafe-
ment from Commodore re-
garding what place the Vic20
will fill in their future range? 1
know the posable price reduc-
ton is too lute for ws Vie

owners, but [ think we deseérve
some form of reassurance.

It scems crazy o me that for

almost hali the price that |

paid for my Vic, I can buy a

gsuperior machine,

F'ony Surridge

@Y Shelley Road

Chelmsford

Ezmex CM2 GES

The qulm;
often varles . . .

I am in possession of all the
issues of Popelar Computing
Weekly. The reason for this s
that | am interested in saving
these programs on  cassette
with my ZXEl.

I thought I had found the
ideal magarine a1 long lasik.
However, | find that I cannot
read the programs due o the
poor quality of the hbistings,
Alsoy, some of the graphics are
impossble o0 make out.

I hope there is a solution to
this problem, or I shall be
forced to start looking for
another magazine again,

R Fellas
67 Paddock Road
London NWZ

Another case of
them BBC blues

read with some amuscment

the lead news item in your
June 10 1ssve which stated that
Acorn had cleared its backlog
of BBC microcomputers.

I ordered a Model B at the
end of Japuary, After three
prévious délivery dates, I have
now been told that it should be
dispatched around the end of
June.

Looking af the current num-
ber of orders per month, I find
it highly unlikely that I should
bt in the 5,000 or <0 outstand-
ing orders, considering. that
I:I'.Ij' TI'I!IfI'UEIJ!I'!'!I.'Iﬂ[tI was
ordered so early. Is someone
trying to pull the wool over
somebody’s eves?

Incidentally, when [ [ast
telephoned BL Marketing, at
the beginning of June. [ was
told that the latest reason for
delay was that Cleanong had
pone into higquidation.

A Nuonan
218 Covendish Avenue
London W13
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e 1
ou are ihe navigator of the space-lime
vessel Sidral, known afleclionalely as
tha Star Thinkar by har craw,

The Sidrat was damaged when passing
through a black hala and is now trapped in
a8 space-ime discontinuum. Your instru-
menis are faulty, but you have managed to
jury-rig one forward view-screan for limited
visibility, The on-board computer charis
your progress (hrough the discontinuwm.

You are trying o limp home 10 Yerfillag,
your homea base which |5 outsida time and
space. Bul, there are a few obstacies o
your progress.

Firstly, there are the fima barers —
high pressure incongruities which abound
in the discontinuum. Normally, Sidral
would pass through the time barrars with-
oul noticing them, but in her prasent
damaged slale they are almost impane-
trable, Occasionally, Sidrat will still be able
to pass through a time barrer, bul thara is
na way of knowing in advance whether or
not you will ba successful,

In addition, Ihe Sidrat's sensors are out
of action. Thea lime bamers will nol appear
on the scresn until you run into them

Another hazard is the pirate ship Hal- -

gam, 4 rogue frigate thai fnhabils the
disconfinuum looking for easy prey. Hel-
sam will try 10 stop youl from reaching your
base by calching you in her vortex. Once
inside the vorex, there I3 no escape,

Finally, a time warp sweeps through the
discontinuium at random intervals. Every-
thing im its path is picked up, whired
around and deposited slsewhere in the
discontinuum. There is nothing you can do
about the time warp, just slart again from
YOUr new position.

Sidral is represented on tha screen by
the latter 5, Retsam by the latter B and
Yedilag by the |lattar ¥, The time barriers
will appear as black sguares.

The program, which runs on a 18K
ZX81, is writlen as a seres of modules, s0
it should be fairly easy to convert i to other
microcomputers. The initlalisation module
b5 contained in lines 200 1o 350. To vary
tha level of difficulty simply adjust the
valuas of the time barriers (TB), time warp
(TW) and topolegical constant (TC).

Lines 999 io 1050 creale the discon-
nuum's lopology, details of which ara

slonad in a two-dimensional matme A%, The
module confained in kings 3000 fo 3280
confrols the movement of the pirate ship
Retsam. Subject fo the constraints of the
time barmiers, Relsam ahvays tries o mini-
mise the distance beiwesn harsell and
Sidrat,

The lime warp is activaled by the routine
in lines 4000 o 4180

To manoaiuvre Sidral press | lor up, M
for down, J for left and K for right
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NEW
FOR THE ZX 81
AND SPECTRUM

ZX KEYBOARD
FULLY CASED

THIS IS A HIGHLY PROFESSIONAL 52 KEY KEYBOARD WITH NUMERIC KEYPAD. THEKEYS ARE THE
EXECUTIVE TYPE AS FOUND ON MANY TOP QUALITY COMPUTERS, THE CASE IS LARGE ENOUGH
FOR THE ZXB1 OR SPECTRUM PLUS ROOM FOR MEMORY ANMD POWER ETC.

SEND S.A.E FOR FULL 81 PRODUCT RANGE
WHY WAIT? FAST IMMEDIATE DELIVERY
ALL PRODUCTS INCLUDE VAT, ARE FULLY BUILT AND TESTED

TRADE ENQUIRIES WELCOME

- PLEASE SEND ME........ FULLY CASED KEYBOARD AT £45.00
g FLEASESENDME.. ... . UNCASED KEYBOARD AT £3000 |
g PLEASE SEND ME............ KEY CASE AT £15.00 :
I R .8 e e T A SN i
MDDREES. .. . vacessevssaresiivehsmmnsioriarierrio 0P R b Eepasr e A ey il

2 | HAVE ENCLOSED £...........-.. I
I1al‘dwal‘€ ] Send off the coupon foday or lelephone 23 Sussex Road i
8 Great Yarmouth (0433) 602453 during Garleston :
cffice hours quoting Barclaycard
sonwal‘e W ek ks DikrEeg GREAT YARMOUTH e=gzen
Please add £1.50 php, MNoriolk ==
Ml Il rrIrs 11 =~
10 POPULAR COMPUTING WEEKLY
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Club Reports

Up among the
highlands and
bio-rhythms

David Kelly talks to Gordon
Hewit of the hyperactive |

Edinburgh ZX Computer Club
Gordon Hewil often f guifty about
being able to drive a car without undsr-
standing the laws of fhemodynamics.
Similarly, he s unhappy aboul working
with compufers withoul understanding
them.

To relieva these unsetlling pangs he
bought & ZM81.

Having seen a poster for the newly-
formed Edinburgh ZX Computer Ciub, he
wenl along 1o their third meeting and the
unthinkable happened:. "Everyone alse
took a pace back and | found mysalf on the
commitiee,"

The club was lormed in June 1981 by
John Palmer and Keith Miichell as an
off-shoot from the Scottish Amateur Com-
puler Society.

Whan Gordon first joinad the group, i
was slill in s infancy. All the work was
being done by John and Keith and with
mora than 30 members they were finding i
difficull o cope.

For this reason the decision o formiallse
the group was taken in February 1882
Tha commiltee was sét up and a mem-
barship fea was ch ,

The club now has about 50 paid-up
members and many more casual non-
members who occasionally ''breeze in” on
club nights. At a typical meeting there may
be 10 machines and aboutl 40 members,
The meetings are held every manth and
the club is beginning to ouigrow the room
which il usaes,

Visits have been organised 1o the Black-
ford Hill cbservatory compuler suile and
ihe ZX laboratory at Lasswade school.

Twice now, the club has taken over a
counter at the Edinburgh branch of WH
Smith in order 1o demonsirale what a ZXB1
can achieve. "'Paople love to leam about
their bio-rhythms,” says Gordon, “but |
don't know il i{ sells more computers.”

He is delighled with the relationship the
club has with the shop. As well as lefting
the group demonstrate the ZX81, WH
Smith give out the club’'s leaflat and
newsletler. In this way many new ZXB81
owners in Edinburgh are made aware of
the club.

Mark Cunningham is tha committes
member rasponsible for the nawslatiar,
Tha bi-monthly publication keeps the
members in touch with one another. It has

Gived [o the sprean

.- i Secottand

nawse, product resnews, discounts and buy-
and-sell sections. There are articlas wril-
ten by the members but, as Gordon points
out “'Gefting the membarship into writing is
difficui.”

The club holds regular day-long Satur-
day workshop sessions. Thesa have
proved so popular that the club is starting
o run a seres of programming courses.

The ZX Club runs four classas on basic
and machine cods al both ordinary and
advanced levels and a course on basic
slactronics. Gordon runs the basic
maching code class and Robbie MoLaren
does the advanced machine code
tutorials.

Gordon is very commitied lo the club
and ha and his fellow committee members
have worked hard to make the ZX group &
SUCCRSE,

To celebrate their first six months a
formal group they are holding tha first
Scottish ZX fair,

The idea first came aboul when a ZX
owner in Gregnoch wrole o a computer
magazing suggesting a norhem ZX fair,
The raply given to the laller said 1hat the
enguirer nead nol worry because thara

We want to hear
from you!

Whether you are starting a new
club, holding a special meeting,
or just changing the venue,
we want 1o hear from you.

Write to David Kelly,
Club News, Popular Computing
Weekly, Hobhouse Court, 19
Whitcomb Street, London WC2
THF or call him on 01-930 3271,

was o be a lair in Manchester, Gordon
says: "'Wa thought — ‘If that ig the way
they think we will never see a Scoftish
show’.”

So the Edinburgh ZX Club decided to
arranga thay own fair. The main problem
was finding a suitable venue.

"Wae looked at several church halis,”
says Gordon, “but they all had only two
plug sockets — one al the frond for The
band. and one &% the back for the bar. |
Imru:[ulght ‘We're going to overioad this litthe

“We eventually chose Meadowbank
Stadium bacausa of the facilitias they offer
— you can wreCk a show by nol having
anyone seliing Coca-Cola,”

The one-day fair, which will be held on
July 24, will be the first of its kind in
Scotland and it has generaled a great deal
of interest. The booking of stands for the
show has been going well and thare are
now only one or two places for lesk-minule

axhibitors.

Fopular Weekly wil be at
this first Scottish show on July 24,
will be 50p and 25p and the lair will be
opan from 10 am lo & pm.

Edinburgh ZX Computer Club maats on
the second Wednesday of every manth
batwaan 7.30 and 10.30 pm in the
Claremoni Hoted, East Claremont Cras-

cant, Edinburgh. Membership is £5 per

year. (Membership for OAPs, under-15s
and the unemployed is only £2:50.)

For further detaila of aither ths ZX fair or
club contact: Gordon Hewit, 3 Baberion
Mains View, Edinburgh (Tel: 031 442
11E3).

What's happening

New Mills Infermation Technalogy
Group is in the process of baing formad,
Following their exhibiion of new lach-
nology &t New Mills Town Hall on June 25,
the group hopes to hear from those In-
lerested in joining a general micro usar

“group. Contact Martin Flanagan, 11 Sun-

down Close, New Mils (Tel: New Mils
44051).

Norwich and District BBC Micro-
Computer User Group meels twice-
monthly, with workshops and ialics, in
Norwich City College. Contact Paul Bever-
ley, Room B12a, Norwich City College.
(Tei: 0603 50011 ext 233).

Mid-Cheshire Computer Club meeis on
the second Friday ol each month in tha
main Winsford Library (in the Town Céntra
Precinct) at 7.30 pm, Contact Dave Clare,
Providence House, 222 Townsfislds Road,
Winsford, Chashire, CWT 4AX, (Tel: Wins-
ford 51374.)
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H ome compuling is a new phenomenon.
lts short history has been domingted
by & few names, every bit as famous
amang microcompular fans as Keegan
and Dalglish are to football supporiers.

A new name is about fo enter the game.
The Dragan 32 is firmly placed in the par
of the markat now dominated by Sjnclair,
Commodore and the BBC. More details of
the I;'Ira.gnn company in the nam r'maﬂ on
page 5
Tha Drngnn 32 & a 51ng-la box: homa
computer which can.be plugged into an
ordinary domestic TV sel. lls main faatures
are @ 32 column display, compared to 23
on the Commodore Vio-20, full colour,
sound and high-resolution graphics.

It comes with 32K of Ram and costs
£199.50. This compares with the 48K Ram
Spectrum at £175 and the 5K Commodora
Vic-20 at £199,

The machine 5 very kght and comes in
an oversiged cream plastic case. Al s
highest point tha case stands nearly five
inchas off the table,

A Nl sized typewriler-style gwerty
keyboard is bulit In. On the left hand side of
the case is a centronics-type parallel prin-
ler por, a cassette socket, a left and a right
hand joystick socket, & res! button and a
TV sockel.

On the right hand side of the computer is
a large program cartridge slot. At the rear
thara is a monitor socket, for higher quality
colour graphics, an on‘off switch and the
powear sockat.

The keyboard does not include any of
the function Keys which will now be familiar
1o al Vic-20 and BBC microcomputar
ownars. The Clear key is next lo the Enfer
(Relum) key. This is a mistake — il is far
oo easy o hil the Clear key by accidenl.

There is alsa no Repeal key or lunction,
This, taken with the lack of function keys
and the position of the Clear key, hinders
the Dragon in many of its possible serious
applicalions.

The rasident Basic programming lan-

Review

L Enter the

PCW staff present the Tirst'review of the Dragon

guage inside the Dragon is ona of the most
up-to-date 16K wversions from the ubl-
quitous Amarican soltware house Micro-
soft. Most of the commands will seem
familiar 1o usars of larger machines though
they are different from the versions used
on the ZXB81, Spectrum or Commodore
Vic.

We will nol explore each of ihe Basic
commands in detaill — only those which
may ba uniamiliar. The Edif facility is very
similar lo the one available on the BEBC
microcomputer. Once a line is called down
lor editing, you move the cursor along a
duplicale varsion of the line until you reach
the point where you wish to change it

The cassatte oparating system is ona of
the best leatures of the Dragon, A connac-
tor goes from the 5-pin DIN socket on the
side af the Dragon to the mic, sar and
remole inpuls of any poreble taps recor-
dar.

The command Cload “program nama”
is used 1o load programs. When it is being
used an S appears in the comer of the
screen {0 Indicate (hat It is searching.
When the program is found the program
name appears. If there is an eror in
lcading, the machine prints 1'0 armor.

The command Csave is usad lo save
programs on tapa, There is also a useful
command Skipl "program name” which
loads the program after the one specifiad.
There is mo Venfy command, a feature
winch has recenily bacome highly fashion-
able and, considanng tha difficulties thare
have been in loading tapes from some
compulars, Necessary.

The Audio command will connect or
disconnaect the casselte output o the

speaker on the felevision sal. This is useful
for educational software and can be used
io great effect in programs such as Adven-
bere.

Cloadm will load a machine code prog-
ram. Motor is used to lurn the cassatte
molor drive on and off when the Audio
command is baing used.

Open is used 10 open the cassalla
recorder channel for sither iInput or oulput.
Close will shut it

Eoff—1) is an interesting command. It
retumns a leogical True value il the end of
the file marker is read off the casselta.
inpuf will get data from a cassefie file and
Print can be used io wrile dala to the
cassatle

These highly advanced casselta hand-
ing commands, together with the compu-
ler's abslity 1o infertace with a single floppy
disc unil, show that the Dragon 32 is
considerably more than just a sophisti-
cated toy.

The joystick is supported by & command
in Basic called Joystk (X). This will retumn
the currant position of the left or right-hand
joystick, depending on the value of X, The
value returned by the function is in the
range 0-63. Pressing a button on the
|oystick is delected by Peeking a mamory
addrass.

he print commaeands are odd. Both Print
fab and Prinf @@ are allowed, which is
strange 85 both commands do the sama
thing. There are differences in the way the
two commands are used, but why are they
both necessary? Perhaps we have missed
somathing. Prinf using Is also availabla.
Exec is very similar to Usr on other

Thdﬁﬂwmfn'lﬂpnaﬂhaﬂmnmfhﬂﬂlnmwmuﬂ But the keyboard {right) is not good quality and the Clear key is too close fo the

Enter (Returm) key.
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Dragon

computers. Clear is another strange com-,
mand but is actually a very good idea. If)
reserves an amount ol Ram at a‘cerain
place for siring slorage.

The sound oulput from thg Dragon lats

Ihe wholea machine down. There is only
ong channgl and tha oupul 5 throwgh tha
TV spoaker,
. There are two commands fior handling
this speaker. The first is Sound a,b. This is
raally no better than the Besp command
on the ZX Spectrum. The parameler a
spacifies the tone to be played, which must
be in the range 1 o 255, The parameter b
gspecies the duration,

The note length can be specified as wall
as the tempo and ihers is some control
over the volume, which clever program-
mars will be able o usa to envelope their
craations.

This all looks very good on paper, but
wail untll you hear the Dragon play. The
Vic-20 has far betier sound control with its
choice of four voicas.

Beside the clever cassetle operaling
sysiam, Ihe other strong point of the
Dragomn lies in s graphics. The commands
which can be used in the high-resolution
graphics mode are varad and powerful
More importantly they are extremely fast,
especially when compared 1o the incrad-
foly torfuous and slothiul speed of the ZX
Spectrum,

The high-resolution moda is sat with tha
Pmode command. Within that you can use
Screen, 1o switch the display batweean the
graphics and the iexi modes; Draw, Tor
drawing. Line, for drawing siraight lines;
Paint, 1o Il & shape with colour such as a
circle drawn with the Circle command.

The smar clean lines of the new Dragon 32 processor,

A number of pages of graphics can be
slored In mamaory. Normally, lour diferant
screens can be hald in memory at any one
tima. They can be recalled almos! im-
mediately — fast enough to imitate anima-
lion. The number of pages storad in this
way can be increased, simply by allocating
gn arga of memiory.,

Anothar feature which parficularly m-
pressed us was the Gef and Puf com-
mands. Gal reads an area of the screen
into an array whera it can be manipulaied,
Pul will place the contenis of such a
graphics array on 10 a spectfied area of the
SCraen,

Tha reason why the high resolution
graphics are 50 much faster than those
on the Spectrum is probably bacauss tha
Dragon 32 is built around the Molorola
6908 processor. This was a late entry Into
the field of B-bil processors bul sUpposedly
combines lhe stronges! fealures of the
B502 chip, which both Commodore and
the BBC use, and the ZB0 and ZB0A chips
used by Sinclair.

The intemal design of the maching is
strong and efficient, The heal-sink |5 large
enough and far encugh away from the
main board 1o ensure thal there should be
no problams of ovar-heating.

Summary

The manual is exceedingly poorly wril-
ten and will prove wall-nigh impenatrable
to most firsst-lime users. Sinclair and Gom-
modare made the same mistaks with their
garly manuaks, bul improved on 1hem later
— gt us hope that Dragon can do the
same,

The key guestion now s whether Dra-
gaon will come up with the soliware cassel-
tes and carndges | has promised, and
whether i will be abla to supply and
manufacture the computer without suffer-
ing the hitches and setbacks which have
bedevilled olher compuier companies.

The Dragon 32 should go on sale in
sabactad high streel stores from August 2,
More information can be oblained Irom
Dragon Data Lid, Queensway, Swansea
Industrial Estate, Swansea SAS 4EH,

The prograrn cariridge siol fleft) is on the right of the computer, while (right, fop) the TV oulfput, resel butfon, joystick ports, tape oulpuf
and a centronics printer porf, are on the lefl, Power supply input, on'olf and moniior ouiput connections (right, bottom) are at the back,
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LET ACORNSOFT OPEN THE |-
DOORS TO '
YOUR IMAGINATION

BBC Microcompuier or Acorn Alom

Acornsoft is the software
division of Acorn Computers,
designers and manufagturers, of the
BBC Micro and Arom. We know
betcer chan anyone the capability of
the machines,we know how
to ger the very best from the

ware, And we have
produced a range of exciting

es, exacring business and
useful household sgfeware.

The Biggest Range Available
Acornsoft softWire ranges
from authentic areade games like
Snapper ta Algehciic Manipulation
ta Desk Diary to ather langoages like
FORTH and LISE Striking colour,
amazing sound effects and powerful
graphics are all used 1o the lull And it
does not stop there. There is a
complete range of manuals
accessaries and plug-in ROMs,

o ACORNS&FT
Jisst clip the coupon or Wik Lo I

s andd we willl rush our catlogoe 1A Market Hill,
absolutely free. Can'twait for the post CAMBRIDGE CHB2 3]

?

¥
.‘ -H.i'lln.l.l'—l

- 1

Please rush me my free
hterature Trom Adae sl

L_,.]l‘ll.“ﬂ'l DIH'I-'I. Plrasr tick
Marme

ring O1-230 1614
mdrw! Don't delay =
oy it roday, Let Acornsoft help you
get the best from our machine and
vpen the doors 1o Your imagination.

Aovrnscd gnd Amam are registened
prade marks of Acorn Computcrs L

Adidress I

Postcode . _]
S — =

POPULAR/ ¢ 30
ZOuoliiiS) - Discount Club \%

PCW has negotiated a special discount offer on four of 1o have these top cartridges sent to your home all you have lo
the top games cartridges for the Commodore Vic20. The  dg is fill in the form below and send # off to Popular Computing
cartridges are manufactured by Audiogenic. Weakiy.

SAVE £7 on Renalssance Discount Club Order Form

PCW price £17.88 (List price, £24.28],

Renalssance is ihe ultimate Othello package for the Vie20. Uss Chunnsy Cartredgs Price
joystick or kevboard control lo play against tha Vic. T!'l.ara are AT e
gight levels of play. During the gama you can change sides and

playing level, take back moves, set up and play special games. Madanar Rumn E17 35
I::E Ec.;.;_n even =ave and recall whole games lo and from e e
SAVE £7 on Metear Run Clansdbirst | £16.59
PCW price €17.89 (List price £24.t3). Total ©

In Meteor Run you must pilal your spaceship through the

Meleor belt, blasting your way through the rocks and Alien | . unes 5 cheque, made payable to Popular Computing
sauycers, Similar to an Asteroids game it includes an early o :

waming radar display. Weekiy Discount Club, for €. i
SAVE £7 on Splders of Mars

) |
PCW price £17.89 (Lisl prica £24.93).
in Spiders of Mars you are & trapped fy. You must shool your  ADUTBSES ...t st el
way across Mars avoiding the dreaded Spiders and the olher
ilying craaturas. Accompanied by classical kg, ™ 000 e e e b g ik A B b o B i BB B R S G B T TR wri

SAVE E3 on Cloudburst
PCW prica £16.99 (List price £15.99). :
In Cloudburst vou must save the Earh from [ha downpour o b
Acid raindrops and the invasion of the mutant Cloud Hoppers. All prices are inclusive of VAT pnd posinge

Speed and skill are essential. With original music and 1en levels  gand this arder form 1o Popuisr Computing Weeskly, Discount Ciub, Hobhouse
of play. Ceaun, 10 Whilcomo Stroed, London WC2 THF
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QS Chr$ board

Ouicksilva, 85 Brownhill Road, Maybush,
Southamplon, Hanis,
Price £26 00,

This board aliows you 10 reprogram the
128 characiers making up the Sinclairl
characler sel al wili,

The printed circull board has to plug inld
a8 motherboard or Cuicksiiva cohnector
{two edpe-connector sockets back-io-
back) as it does not have anedge Sonnec-
for.

Onca fitted, it can changa the appear-
@nce of any character on the scréen
delermined by a switch on the board. A
tape provided with the characlers board
providas the softwara 1o run i in the form
ol a sal ol Rem stalements at (he begin-
ning of the program, but this need not
waste any ol your program Ham as, once
the character generator has been prog-
rammed, the whola program can be Newd
leaving the character set intact. Rastoring
the switch means thal you have the origin-
&l character set back (i, for example, you
want to change the program,

The characiers board tape inchides &
program which produces a lower-casa 56!
of latters with proper descenders in place
of the inverze |lefiers. Tharalore, tha ZX80
(with BK Rom) or ZXB1 may be used as a
typewritar. Tha ZXB0, howevar, requiras a
hardware modification to the ZXB0 printed-
circuit board so that a Aom G3 line may
be added to pin 238,

The instructons and tape are superb
and Quicksilva have now combined lorces
with Artic fo produce a chess program with
proper pieces using the characiers board.

On the board is 1K of Ram starting at
address 33792 and, when the characians
board is nol required, this may be usad io
siore machine coda.

The uses of the characlers board are not
fimited 10 those indicaled by Cuicksilva
and the instructions included show how 1o
program your own characters which could
be =cienfific symbals or aven hi-resolulion
characiers. SA

Mastering computing

Macmilian, boards
Price E8.85 (hardback).

Here two new litles in Macmillan's mam-
moth “"Master” series are considered.

The books are Computers by G. Wright
(paperback E2.75, 212pp) and Computer
programming by P. Gosling (paperback
£2.95),

Boin are of interest i you've not got
many computing books and would like 1o
incraase your background library. Bul —
be warned — computing books can never

Reviews
hardware

e satisfactory! The same is true of French
Books or physlcs books: the needs of each
reader arg different. In the case of comput-
ing we also have the iwin problems that
the subject is both new and fast changing,

Wright's book has a distingl slant {o-
wards the busingss user rathar than the
hobbyist, The basic lacis are the same, of
coursa, bul the examples are more res-
tricled than they need ba, Stll it you want
iha basic facts — how the compuler works,
what il does, what the differeni bits do,
whal systems analysis and dala proces-
sing are and so0 on — than this book has all
that, and more. He includes chaplers on
social aspects (Unemployment, privacy,
etc) and what the luture with compulers
could ba ke, Wall lustrated, well wntien,
Useful,

Gosling's book is good, 0o — but il
carries tha wrong Lthe. It is B0 par oent
about programming In Basic, with anly
brigl (bul axcallent) delails ol other
approaches (assembler, Forfran, Cobaol,
Pascal). Like almost all Basic program-
ming texts it triee 1o be machine-
indapendarnt and actually s therafora most
unsophisficaled, In essence the Basic
covared 5 thal obtamable with terminals
— nothing meaningful on graphics, Peak,
Poke efc, cClour or sound. There are
planty of carslully devalopad programs,
bul unless you are 8 ferminal user you will
probably find & book spacific 10 your
machine much more hatpful.

Summary

Computers is a usaful general account, but
biased towards business applications.
Computer programming is good on simple
Basic bul would offer litile to the personal
MGro USar, KJd

Maplin ZX81 keyboard

Maplin Electronics, PO Box 3, Rayleigh,
Eszax 558 8LA Tel: 0702 552911.
Price £19.85,

This Is & kil for constructors wishing 1o ddd

L]

& keyboerd fo 8 ZXB1. Il was daesignoed for
Maplins as a project 10 go into their
guarterly magazing. Thare are 43 keys, of
which six are larger than the rest. These
are 0P, NEWLINE, space keys and three
keys which Igck on a special function, The
spacial kays ane FUNCTION, SHIFT lock
and GRAPHICS 2. They all require some
elactronics which are localad on the right-
hand side of the keyboard along with a
power supply from the ZXB1,

STmm kayboard dimensions are 13.5in =
4. 5in.

The power supply connection is unique
as it s & iwo-holed adaplor o one 3.5mm
plug. so that bath the power supply from
the Sinclair Power Pack and tha keyboard
can be plugged in the 3.5mm plug going
into the power sockel on the ZXB1, This
and the facl that tha keyboard connections
ara wires which locate into the ZXB81's
keyboard sockets mean that no soldering
iz necessary on the ZX81.

The spectal funclion keys all "lock” info
position until they are pressed again so
fhat, =8y, @ whole sitring of graphics can ba
written in-without having to hold down the
SHIFT kay, Tha fact that the funclion ks
locked-in is indicated by two Leds (both
red) and it would have bean batter if thesa
had been different colours.

The keyboard is faidy easy to build for
somaona with & bil of kif-bulkding behind
Ehem, but | would not recommend it for the
abzolile beginner. The keys nesd caraful
alignment before soidering them into pasi-
tion, so0 it would have been betler if the
instructions had given details of how 1o put
tha kay 1ops on bafore soldering the keys
to tha board. The space kay Ermived with
not enough holes to it the two keys it fits
over, but Maplins say that this has bean
corrected and that anyone with this prob-
lem will get & replacement if they confact
tham.

The kKeyboard s quite delicale and
Maphins will provide a case for £4.05,

The keyboard and case is also available
from Mapling in Hammersmith and Wesi-
clitfe-on-Sea. SA

Maphn's 43-key Iypewriter board Jor the ZXB81,

B8JULY 1282
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Open Forum

Open Forum is for you to publish your programs and 1deas.
It is important that your programs are bug free before you send them in. We cannot test all of them.
Contributions should be sent to: Popular Computing Weekly, Hobhouse Court,

1 19 Whitcomb Street, London WC2ZH THE. ’
tl]lt ’ Escape
How to c rib : ' by 5. Thickett
EH:-:.h week the editor goes through all
programs that you send to Open
Forum in order to find the Program of L& ”?i EGCHES
the Week. 10 LETH=1D0
The author of that program will quality 20 LET C = 100
for DOUBLE the usual fee we pay for 30 LET ¥ = 10
E:Emﬂmriﬁ-j a0 LET ¥ = 15
LUSUE 5 s = E B Wy u
Mooyt o 50 F!:'-:INTT aT Ty 59143 AT E,E‘ﬂ '_r
Programs which are most likely to be 5 AT 16, 53"+"; AT 18,2037+
considerad for the Program of the Week
will be computer printed and &0 FOR F =1 TD Z5
accompanied by a cassetie. 70 PRINT AT S+ RND % 11,5 +
The program will be well documented, RMD § 20;"8"
the documentation being typed with a 80 NEXT F
double spacing between sach line.
The documentation should start with a 90 FORGE=1T095
general description of the program and 100 LET C=C—'1
then give some detall of how the 110 PRINT AT X.Yz:* "
program has been consiructed and of 120 LET ¥ = X + ((INKEYS = "&") AND
bt ot % ¢ 16) - ((INKEYS = "7") AN
Listings taken from a ZX Printer should 5 - ) AND
be cut Into convenient lengths and X 2wl
carefully stuck down on to white paper, 130 LET ¥ = ¥ + {(({INKEYs = "8") AND
avoiding any creasing. ¥ ¢ 251 - ((INKEYS = "S") AND
Please enclose a stamped, ¥ > 5
sell-addressed envelope. 140 PRINT AT X, Vi
Escape 256 ¥ PEEK 16399
i&0 IF k = 8 THEN GOTD 210
on ZX81 170 IF K = 21 THEN GOTO 240
This is a game for the ZXB1 where you 180 PRINT "“0O"
have 1o move your man 1o oni of the four 190 NEXT B
exits and escape. Your score IS given 2,
when you get out. 200 GOTO &0
Tha doors are representad by the "+’ 210 PRINT AT 0,0;"YOU DIE®
signs and you ara the '0° which stans in the 220 LETC=0
middle of the screen. An earthquake which 230 GOTO 250
OpEns g halas al your fesal hinders 'ﬁﬂ:ﬂ."' L] . 1 [Tl
ascape, Il you fall down a hole you will die ;;g I:ET LT b 2 L2
and fail in your task. Z T “SCORE=";C
First |he doors are prinled and then 250 IFC *H THEN LET H = C
some holes appear on the screen. Whan 270 PRINT "HIGH SCORE="3;H
the 0 appeg'rs you can move using the ZH0 PRINT "ANOTHER GAMET"
cursor keys 5, 8, 7 and B. Afler moving a -~
few squares you will be forced to stop and Ezg Ei:PUT i
more hales will be formed. You will then be
ahla 10 move another Tew SQUANES, 310 IF As = "YES" THEN GOTOD 20
You cannot move while the holes are 320 BTOP
forming. |1 @ hole appears &t the axil you
are moving lowards, you can iry and maka
to next page
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from previous page

your way 10 another door. The symbol “#'

rapresents a 'graphics shift Al.characier,
The following outline gives a brial

explanation of the program.,

Liras 1 i 50 sat up tha varabis and doors.
Liries B0 |0 Bg lorm the foles. To make the game
asiar, decraase thy FOR-MEXT loop in kne 60
Liriiis [F3 10 15 v you, alter Bhe soore end dasact
wnaihar ol Rave 1flén down & Rile or made iLo o

oo : i
Lirviess 300 ko 240 print huw wall you hee tors
Lines 250 to 320 give the scone, [ Rgh soone oo
Bk |1 o wan anokher gams - '

Nimrod

on Vie-20
Although this program is written for tha
unexpanced Vic-20 it usas high rasolution
graphics to draw the characteristic outline
of the Nimrod anti-submarine aircraft, its
bombs, and the targel submarine.

Compilation takes about 15 seconds at
the star of the program, The Nimrod and
the submarine proceed across the screen
in opposite directions, the player dropping
bombs fram the Nimrod by pressing key B.

Unfortunatsty for the bamb aimer, as the
airoraft remains on fask it cruisa-climbs to
save fual. Also the submarine crulses at
greater depths to make atlack more diffi-
cult.

If the Nimrod is at all successful the
game speeds up, Hits are rewarded by
suitable flashes and bangs, and the player
I8 givan two cycles of 10 passes to atlempt
to hit a5 many submarines as possible.

Lines 2 1o 5 form and store the high
resolution graphics characters. Line 10
sets up the screen and line 15 defines tha
stanl positions for the Nimrod, submaring
and bomb. Lines 20 and 25 position and
colour the Nimrod and the submarine.

Line 30 controls the speed of movemeant
of the characlers: nole that the timing is
linked 1o the score 2 so that as the score
mounts the game becomes progressively
mora difficult. Line 30 also initiales the
while nolse representing aircraft and sub-
maring angines,

Line 35 tests for a bomb release and lina
40 tests for a bomb already in fight. The
number of cyclas of the program is control-
lad by line 55. Line 65 draws and colours
the bomb and controls its trajectory.

The sea is radrawn after the bomb
splagh by line 70. Line 75 1asts for a hit and
line 80 fests for a bomb on the sea bed.
Lines 80 and 95 make the explosion, flash
the screen, and incremant the score il the
bomb hits the target.

Hers are the variables used:

A% Test for bomb release

BS Tes! for game star

S Submarine starl position in location
map

to next page

Open Forum

Nimrod
by Mike O'Cannor
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Submarine start position in colour map
Mimrad start position in location map
Depth of bomb below aircraft

Bomb position in location map
Constant for pokeing sound and videa
effacts &
Score F
Number of program cycles |

i

Polar Co-ordinate

on BBC Miero

This program runs on a BEBC micro, model
A or B, When run it asks for an equation
involving some angle X, eg 1+3IN X. This
will plot & cardioid.

It then asks for a scale within indicated
values. |f the maximum valus is used the
plot should just fill the screen. ! smaller
values are used correspondingly smaller
plots will result.

Some Interesting lunctions to try are:

<k TOODEZT

k]
=144

NEa F
aitn P

S5, 240

10
20
30
Lo
50
a0
70
B0
a0
[sln)

Polar Co-ordinate
by J. Rowntree and’

REM POLAR CO-ORDINATE PLOTTER Stephen Lindsey
REM by J.ROWNTREE '
REM and S.LINDSAY
REM
oN EAROR GOTO 7340
MODE 6 \
vpu 19.1,4,0,0,0,19,0,7,0,0,0
PRINT : PRINT : PRINT
PRINT® #*PULAR CO-ORDINATE EQUATION PLOTTER®®

PRINT''" This program plots polar co-ordinate"'®

ﬁﬁ;'!: "agquations of the form:-"
fmmx 110 PRINT'®  ANGLE=X RADIUS=f(X}"
2%~ C0S X
i RINT'" The 1e variable is A and the"'
When the plot is complete it will tum from RO Fre
green to blue and a prompt for a further " funetion variable (angle) is X"
tunction will be displayed. Tha program as .
it ‘stands runs in MODE 4, but could be 130 PRINT:PRINT:PRINT
changed to run in any available graphics | 140 INPUT " ENTER FUNCTION A®"R3
mode; see line B0, 150 RS="A%"+RE
Em 160 A=100:C=0
F 0 TO 2+PI STEP PI/18
on Vie20 170 FOR X= 2 /!
This version of Breakout will wark on any | 180 B=EVAL R§:IF B>( THEN C=B
Vic and includes a high score featurs and | 100 NEAT X
four levels of play. Maximum points possi- i
ble are — Level 1: 300 paints, Level 2: 600 | 200 A=5.12E4/C
paints, Level 3: 900 points, Level 4: 1200 . 5 o 1 & "rINT(A=10
Paints, The number of balls left is printed 210 PRINT® ENTER SCALE BETWEEN s INT(A-10)
each time a ball is missed. ga20 INPUT A
Program noles
4381  Checks whene Basic Program siars. Peok 20 ML 4
{:*h‘“-]g:lﬂ“m;#ﬂm akp YyoUu 19,1,2,0,0,0,19,0,7,0,0,0
characior . Fl=valun o b adoed i »
Sheles Femary 250 X=0:H=EVAL RF:MOVE R#*COS(X)+640 ,R*SIN(X}+512
1:'&' g::w Bumeaind 260 FOR X=0 TO 2#PI STEP PI/180
200 Foaition ball in random spot o o8 ol wal =BY
ny o e e 270 R=EVAL RS
260 mew position o ball 280 DRAW R*COS(X)+640 R*SIN(X)+512
200 Chacks for chslacls in path of ball .
300 Draws bad in new pasition, 290 NEXT X
1 Branchas 1o bal moving subsouting far
numder of fimes cepondant on skill el 400 VDU 19,1,4%,0,0,0
409 Chocks which pbatacks ball has med
410 Ball hits side suround. 910 PRINT TAB(5,2):"R="iRE;" A=";4
430-150 Bal hits bat Ball rebounds scconting Io
which part ol bat is hil 320 PRINT TAB(1,130);
a6y Eall hits wal,
A70-478 Ball his back surrouni 330 GOTO 140
480.510 Ball misssd by bal
to next page 340 CLS E
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X500 Erd ol game. ' 350 IF ERR=17 THEN MODE 7:5TOP
ﬁ"“ mﬂm'”"",ﬁ,m‘w“'mﬂwﬁw 160 PRINT:PRINT:PRINTH Sorry,ERROR.Try n_g,'“n.r-
1m-1mmhmmmm 370 X=INKEY(500)

hi. Line 1005 chifcks cobour of Brick hil, 4B0 RUN 4

and 1818 muliplys scora accondingly
1200 Sound subfouline. k

1 REMMHS¥¥BRICKOLTH%kN j Brickout W OF ™
E “‘m

2 REM¥EY JOHN TRELANI* by John Ireland
T R

5 PRINT"T" ! POKE3SB7S, 33 GOTO1350

18 PRINT" " :POKE3SATA, 15 N=36876 : POKEIESTS, 42

38 PRINT" S RERRRMEseeddenss" COTHT IRBRER BRICKOUT ®" PRINTYERRREES &S0
48 TFPEEK(44))=1STHENF=4095 F1=33792:G0TN70

58 F=7688:F1=32720

70 PRINT' OO0 DEIEEpIaasssE Ll LEVELMARRERaNEEl T0 477 :GETRE:SL=YAL (R}
72 [FRE=""THENTO -

74 IFSLCI0RSLO4THENTO

o PRINT"IM:SK=5-5SL

80 POKE36879.93:Tli=5

9@ A=F+36:B=F+454:C=@'Y=22

{0@ FORI=ATORSTEPY:POKEL, 160:FOKEI+F1, CIHEXT

11@ A=R+1:B=R+1:C=C+1

128 IFC=STHENI14®

139 BOTOi08

140 FORI=FTOF+21:POKEI, 111 :POKEI+462, 119 FOKEL+F1 .7 POKEI+4624F 1, 7 | NEXT

150 FORI=F+22T0F+440STER22: POREL, 96 POKET+21, 187 -POKET+F1. 7 'POKET+F 1421, 7 NEXT
{60 Z=F+243:POKEZ, 106 POKEZ-22, 106 : FOKEZ+22, 196

209 L=InNT(RNDC1)$20)%20+F+35 POKEL. 81 L1=L

218 R=-1:C=22

228 B=INTCRND(1)#3)-1: IFR=0THENZ2O

259 POKELY,32

260 L1sL+CHB+A

298 IFPEEK(L1)<>32THENGAD

208 POKELL,81:L=L1

318 FORI=1TOSK: S=PEEK(203):GOSURERG HNEXTI

90 GOTO250

498 P=PEEK(LI1)

418 IFP=1110RP=119THENR=-R:T=220:G0SUS1 200 6070268

420 IFPC>1BETHENSSH

430 T=250:GOSURI 200 : IFZ7=L -1 THENA=-R ' B=0: GOTO26A

44@ IFZOL-1THENA=-A:(==22:B=1.B0TO260

450 R=-A:0=22:R=1:60T0260

460 TFP={CATHENGOSLRIARG : POKELT . 32 POKELLI+F 1, 1 tR==R:L=L1 :GOTO2SE

478 1FP=107THENT=200 ' G0SUB120@:A=-A

475 IFP=107ANDB=ATHENGOSUBSER  IFB=ATHENS?S

476 1FP=1@7THEN26@

480 TUs=TU-1

458 IFTU=@THENFORI=1T0S:FORT=130+IT0250+ISTER1@: GOSUB120@ : NEXT 'NEXT : G0T0520
495 POKEZ, 106:POKEZ+22, 106 POKEZ-22, 106

Se@ FORII=1TOS:T=22%:00SUB1200: T=235:00SUB1200: NEXT :

a5 PR1HT"nuuuuuuuunnuumnililr1u LEFT"; :FORI=1T0180@: NEXT

S@6 PRINT"INNEEENI

%1@ FORI=1TO100@: HEHT-EUTDEBB

BJULY 1RB2 19



Open Forum

=28 PRINT " T90EOTOEFEM/0U SCORED ST
i@ [FECOHSTHENHS=SC

=40 PRINT"EM HIGH SCORE ="H3

S50 PRINT HMMMELIANT AHOTHER GAME?"

578 GETRE: IFRE="V"THENEC=0 G0TO12

=28 IFR$="H"THENEND

=S8 GOTOS @

cga Zi=Z

EQS IFS=3FTHEMZ 1=Z-2¢

Bif IFS=2STHEMZ1=Z+22

£ IFZ1LF+450RZIDF+4 | STHENRETLIRM

£2% [FZIDZTHENPTKEZL+22, 106 POKEZ-22. 32!
E20 Ir?t{ITHEHPDﬁE“f-E“ 186 POKEZ+22.: 32!
E40 RETLURM

o E=1 CRNDE11%37=1 | RETURN

(928 T=24@:G0sLE]2088

1085 FLaGPEEKILI+F1 )RNDLS)

{818 SC=SC+CFL+10a50

1822 TFRSDC1 20, ETRERE=R RETURN
1030 GOSUE22Q
1058 RETURNM

{988 PREINT"H Il sEL T
1939 PRINT" MEE ERICKOUT Mg
{955 PRINT" WAEET R

2009 PRINT'WFRESS ANY KEY TO STRRT")
P4l GETRE  IFAS=""THENID48
2050 GOTOLR

Z=Z] RETURN
ZmIl WETURN

1215 PRINT " MG CC OO MRS CORE " S0,

1208 POKEN, T-FORI=1TO10:NEXT POKEN, 8 RETURN

o099 PRINT"NHLSE THE > KEY-TOD MOVE MTHE BRT UF. <
sa19 FPRINT'FOR EVERY ERICK HIT, MRMND INCREASE WITH ERCHECOLUMH. "
828 PRINT" POINTS ALSD  WINCREASE ACCORDING TO WTHE SKILL LEVEL.®

from previous page

TO MOVE XDOWN,POINTS ARE SCORED

JRS SOFTWARE

18 WAYSIDE AVENUE, WORTHING, SUSSEX. BNTI LIU
TELEPHONE WORTHING S8 [Evenings and Weakensls onlyl

GAMES PACK — CONLY £4.%5 (59.99)

E 5 V0K PROGRAMS PLUS 71 1K PROGARMS
*WARF WARE (16K) HLACKHILES (16K)
SHAKE [ 18K BLALOM [1EK)

«SWEET TOOTH [168) =30 BATTLE [1k)
#GITY HOME (1K)
PROGAAMBIES MARKED = INCLUDE M/CDDE
F:IJIJTII'-II.'E

16K RAM PACK
£24.95 (549.95)

L
o TRl S S l'--
(| e (el
1]

&n ESSENTILL stdeion s 'rrh-r' TEN R IR

LK FORTH
TEOLEIT 16K AAM Ixkt 0495 59 g Full ysiipmentmion &l Forth on T MO o
- T s g hadd Anden by wibyw BASIC, Fomh m 1039 limes
—— liste . "Simplichy of Basic Wik Ing spesd ol
o 1 Warrani Coda™’
ju i i 1
R pp— e BYTE MAM PACKT
St W BYG BEYFE RAam puchy. no wablis grobisma 1
R Rk i ¥ £31_g'5 yial guadanten. Jumpiy tha e wne SEH e
By Iy L | T Mt | PR (I - sl R FidlE BEiyEry
1
Prie = 1% IX CHESS!
edbivr r e aas R 1 W dhadn't ihimd 8 wan pusnble byl (Rl girma
||,. h] ' Pyuhadia il Jodge ¥ Tk F n: e
i ] : - ﬂ 55 phare againal vou, hwn apereg Soves Radits 1K
}——— = ey b run Spradibde®
'INE_Wl GRAPHICE TOOLKEIT [T ————————— T T W 1T
c i b ACAIME P00 dhslaes Mgl ood VPs cmnial @il e BRipes B Fepe BEE E!I'.I[l"'-ﬂ maching Civip Gares WL IS EAT
. K e - v AW DML ADVENTU HIEIE . response, chisoes frum the range butow. ¥ou
- e ) ADVENTURE "A" g yoursslf « iranided on an shen planat
- il . £5.00 Can vou reach your sFep @nd escape’
- 5 ; . ERTIL =TT . e W o jungle cloanng you oMM #II0ES S0 Il
o = e ; BATHTADURD GO ADVENTURE 'B' junmie. You st Dress in, colect treasuss and
s S S - E7.00 esenps aive, Bewars Includes 2 coasatie sns
il e - LTI TS
5 . Wi afe uRlorunate encugh tn B drewn 10
. = -~ ADVENTURE 'C i alen crisssr. Can yosi asch fhe contiol noom
ua £8.00 anel irm woursell or Wil they gan you first?
gk Imckie B CRRSEITE Save rhutineg
il T i Tl L]
| s = GALAXIANS £3.95
' Al (hn satures of the airate gam m & M mgchae CoO8 prgean
[Ty T P ia b Swinging aitacken, FapRaEng and pershnakaen sooving
ALL FOR Dﬂl.\‘ £5.95 ($11.90) | & dns v e n 3 o e ZXBUG £7.00
e s S g & 3 s 1 machice code ool gnd diisssembbey, sl GCCEss Bl IRQIEIES
T AR g o iy, Sininsd - = -.-n.'. = JITH LS R S .
rayEii ;_ﬂ- Lo s e _l i e et and seurch thiduegh and iy TSR AT CERSETE TOU I
-—p A !ﬂI i At B i yyie— [ —m .--'w- l -

moving ahead
with

ZX software
ZX CHESS & ADVENTURES

PROGRAMS FOR THE ZXE1/ 80 INCLUDING -
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Open Forum

World Cup

on ZX81

World Cup was written for the World Cup
in Jung. The object of the game s ta stop
a5 many of the balls a5 possibla from
enterng your goal. You have to iry and
siop 10 balls and your scope will be
dispiayed aller each ball

You can change the numbar of balls by
changing the IF statement in ling 230. To
make the game even harder you could
renumber ling 50 lo fing 145, L

The vanables used in the game are:
T— To el 0w The acdre of haw many goals hives el .."”
b B i I
M — (Grvms you the row in which he grakeene is
¥ — Thin columa in which ihe goalkagper s |
G — The pusnber of balls ussd so Lar. - ". et
P — Thie eoburtn in which 1he all will aivive o go nio t s .
Ehsy gl R P ET P T R
My = T Crolsirin whsarm th bill will 91ar1 bolere KO LET e aTU W
entarng column F = g
B — The row if wieh tha ball (s in I3 WAWT AT Li%iTE i

World Cup
by Graham Reed

14 Fi%T AT 37l m

Dice Thrower Lhe. 37 MR ot
LE] 1] z}:El "E:I.' I.E;-‘I_ T:.r'l:l r.'l'-..n. LET TET

This aulomatic dice thrower program for [z v s s LE3 ae,

the unexpanded ZX81 generales two ran- | 17 F AW THEN BT feso

dom dica scores. This program can either | s v capo rew o

be incorporated info larger programs asa | 225 f nen Tk

i e

sub-mutine, or used on s own for dice e '”n-r' Lk =TT
and card games, OMET kg

The dots on the dice are priniad togelher '.:E- LT
with their combined scores. To throw the -t
dice again simply press Newline.

TOTAL O A

Dice Thrower
by Kennath
Hart

.‘

18 LET az="N B

a3 LET Bas"l-

S8 LET Cas- ¥

&l LET Ol

a4 oLE

By LET *uwIWT R an el

gg I.:E'|_.c'll ;j':'l:'lflpgﬂEE‘dl a

i L] ra T o

g.fu 1IF Wed THEMN F-I:]I-I'I’ O, .,.l..
g h:- fwd THEN PRINT B8 :..C8
.

'l.gd" IF wek THENM PRINT 88 .04 .
‘ian IF x=8 THEN BRINT A8, ,..CH
1.I'Iﬁ'n1f' AnS-THEN PRINT .B8....38
L §h" Be rnT ~mooRES"xay

138 IF vel THEN PEINT ,_ ., .C8
TdE IF ull THEN PRINT .B8.. i
-

155 i vel THEH PRIHNT ;:BDB:ss:CH
iy

1## iF Wi THEN BREINT .8
'i?;qii' Yol THEN BRINT A8 08
iﬁﬁnli ¥l THEM PEINT A8, ... Al

185 PEEA .

" T A1d:d. "FPFR il =
1R IRPLT B 7 PR
=Bl FOTD &5

Win the great
new ZX Spectrum

All you have 1o do to enter this award scheme is send us a program In
one af the following categories: (a) Games; (b} EducatlonalSclentifie;
(c) Business/Office; (d) Utility,

Frograms for each category should be accompanied by &
cassatie, 8 copy of the listing and full documantation. Points will be

awarded for use of machine code, innovation, strueturs and ense of
LFE- TN

The overall winner will recelve a ZX
Spectrum and Printer. Individusl calegory
,winmers will be swarded £30 of software, and
24 runners-up will recelve programming

. Clasing date lor Sririss i 6. 1882
e n;ﬂ'ﬂm'wwbﬂm wmr:
1 r
4 The Judges' decision i fimal
5 No emaioyess of Sunshine Publcations Lid, or thed
famiims, wilf bo aiigibde 1o poier Ihe Compatition,

marit awards.
A competition coupon will be publishedin [ — - — T &—FmmEmEEmEE=m—m—=Em—=——=——— —— =
::‘m"'wwmﬂwmhF I B e e e e et
next three weoeks, To enter the :
competition, you must send in your program | P ﬂ'pufﬂr Cﬂmp H”ﬂg ADDREBS: smmsussssissmioismiimsiisrasiotssissismsismiasia
together with any four differently numbered I WEEkjr ...................................................................
coupons lo:
Poptiier Compliting Waekly, | Programming Award -,
Programming Award Scheme, | Scheme L S St e L b e e e T
Hobhouse Court, .
19 Whitcomb Streat, |t in this GO s Yol trive iiecind PROGRAM CATEGORY: ..omerorrrrrmmirresarmersrens
London WC2. | four ditferently numbered coupons, send
Auke | Comiting sk, Progsamiig A
: . mming Award
L B B s o oS YEUGAT | Scheme, Hobhouse Couirt, 18 Whitcomb
S0 SNy D BT CETC R COUpOrE i Street, London WC2Z.
B JULY 1882 a1



Programming

Matching the
psychology of
a computer

Boris Allan presenis a games
program for the ZX87 that
learns as itplays.

Sione blunis scissors, bul paper wraps
slaone, and scissors cul paper. Stona beats
sciasors beals paper beats stone beals
SCISS0ME . . .

Thiz iz 3 vary old game, whera the sione
iz a fist, paper is-a flal hand and scresors
are Iwo open fingers. Basically, it is a
game of psychology, In theory there 15 no
way of predicting what your opponent will
oo naxt, but quile often you can make a
good guess. The psychology comes in
hiding your own pattern of behaviour while
irying o break down your opponent's
pattarn,

Thiz version of the game is called rock,
scissors, lissue because the initials rsl
are in conseculive order In tha alphabel.
The program just fits in a 1K ZX81.

This program is a learning program, I
enables the computer to remember how
many limas its opponeni has played a
carfain move. Tha compuler lekes the
player's last move, isolates his next most
[ikely move and works out the comect
response,

Information aboul tha moves is storad in
a 3 by 3 matrix A. The cell A(L.Y) contains
the number of times when the last move L
was followad by move Y.

In this matrix, 1 coresponds 1o rock, 2
cormasponds 1o =cissors, and 3 comes-
ponds to tissue. Thus A(2.3) is tha cell for
lasi move scissors and next move tissue.

On the ZXB1, code R is 55, code S is 58,
and coda T is 57. If 54 is sublracted fram
the code value for the initial lether, then R,
= and T become 1, 2 and 3.

As rock (1) beats scissors (2), scissors
{2) beats tissue (3), and fissue (3) beals
rack (1), we can sea a patiern amarging. If
the valie of the computer's move is one
greater than the value of the player's
move, then ihe compuler loses (assuming
that 3+1 i= regarded as equal 1o 1).
Therefore, if the computer pradicts thal the
player (s most [kedy o make a certain
mave, It adds 2 on o the value of that
move o gel tha winning response.

The program starts by setfing |=1, J=2,
and K=3. Lines 130 io 180 then make
initial assignments to the variables, after
satting & non-repeating random starl by
RAND,

The variable L is used o record tho

L I ST INE
i REM
22 REM
&2 LET

78 LEY
a2t LEYT

aa DIM
18 DIM
11@ DI
132 REND
14@ LET
158 LET
ig@ LET
178 LET
1808 LEYT
iR LEY
o99a CLS

1200 LET
1ﬂ%ﬂ LET
i@a2@ LET
1@3@ LET
@@ FRI
2018 INP

E
PR
e
=

I'I_

L=

4
7
9

Wil
[

TD-XL
AHHE ~X0
£

W@~
rt CHLL2g

N
ZH
ih

{Hn

K

HRaE
-

]

DE

:‘B‘SE T :

: §

.
=2a4a P
& "@m")
2asad LET B
28368 INPUT
2e78 IF Y=
28 LET W
3210 LET T
FA20 PRINT
N T B
3Ia3a INPUT
2042 GO0TO 99

= b

5{3:551r ZZ PODDLr
<F DO<:<DZX

ﬂr

-

~ 4~
o | £
= m

i
:

B ~IZ
<=DL=
SELH-|

ROCK ,SCISS0ORS , TISSUE
G J B RALLAN, 1982

ML
+ )
HZ
)
b

-+

JY 2T
THEN GOTO 2010
¥ $—~CODE

YY=RIL,Y)+1I
N GOTO 29292
*

(W) +1
-

et

=R 1Y ;1) )
=AY K} *(h

x(I=NMN)

L] B

L~ R
(N+COL

= ¥ LI

;CHRS

(M2

WINS* ,
EiT (D)

LPSE (X)) 2

player's lasl move. Lina 140 gives il an
initial random value from 1 to 3. Variabie Y,
the ptayer's preseni move, s given a
random starting value by fine 150, These
two values are then used 1o enfer random
15 in the move matrix, giving the program
an in-built, bul unknown, bias. Ling 880
glaars the screen and starls the move
routbng,

Lines 1000 and 1010 search through the

threa plasments on row Y of he move
matrix 1o fnd the largest number. This
shows the most popular combination used
50 far by the player, ie after move Y he is
most likely 1o make move N, Given the
player's most likaly move, [ine 1030 calou-
lales the compliler's response.

Line 3000 determings who has waon
W=1 then the compuler wins, but i{ W=2
ihen the player wins.
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Spectrum

In this new slot various contributors explore different aspects of the ZX Spectrum.

From fans to
the third

Nick Hampshire continues his
series on graphics with
some standard 3D pregrams.

Last weok | prosanted two ralglively'simple
programs for rofaling a graphic image on
the Spacirum. Tha first simply moved a
single point around the screen in & circle.
This was a developmeant of our aftempis to
by-pass the Spectrum’s circle command
which, as we have discovered, has a
number of disadvaniages.

The second program was simply a
variation of the first program. It rotates a
line stratching out trom the centre of the
screan around that

The first program this week, Figure 1,
takes tha program a stage further in Irying
1o craate the impression of a rotating fan. |
have added the colour just for affect — il
hasno material place in the program. You
may, however, like to try changing the
colours yoursall io make the image mone
axciting.

Figuras 2 and 3 are simply a couple of

»

e

P;lﬂr standard 30 graphics routines which
I'have tried on the Spectrum. As you can
soa, Ihe functions are contained in line 50
in both programs. It is interesting 1o iry
ihese programs on the Spectrum simply io
give yoursell an jdea of how fast, or from
some points of view how slow, the Spec-
trum is.

As you can see lrom the two programs,
il is guite straightiorward fo change the
functions in line B0 lo creale diferent
images.

Jus! for fun | have thrown in Figura 4
which creates random blocks ol coiour on
the screen.

Ag you will hava sean on the nows
pages the Specirums now going oul ans
baing modified to overcome the clash on
the data bus between the LLA and the
ZB0A CPU which we reporied three weeks
ago. We now have one of the first produc-
tion batch which has the new modification
hand-soldared in, By now the modification
should be buill inig the production run,

Tha modification gives prionty 1o the
ZBOA over the ULA when bolh are trying to
use the same dala. In all othar respacis
the production version of the Spectrum
appears 1o be the same as the pre-
production modats which wa have, to dala,
been using for this page.

The only difference which we have
noted is that Sinclair, in response o the

criticiam in the Popuwar Compufing Weekly
review of the machine, in Vol 1 No. 3, has
increasad the size of the characters on the
keys, The rad legends are still difficull to
raad in poor lighting, but the change is an
improvament.y

FrH &iz] «sBsS i35
wl

]
{i'g B Ye=108 TO 188 STEF 1
F Y= ] | =i
1 T
YEEl TO =i STEPF =k
iE8 LET :-!E:H'I' IBBsFH *I5@R (f®n
r!i 1 —.?ﬂ7132;¥1
IF il THEM GO TO 29Q
LET L=z
Sus J4@: IF
THENM G0 SUB 3Jab
11 X

& Ll

diwg g INT (SER (10DBB-=i &
]
GO Sun

a8 I psk THEN GO
kS
THEM LET zimz
o

3
SRR
3573
L ':all

Jad
RETLIR
o0 STOP

a8 BET FR A (Z) SO sENF [~I &I 80
53]
L 1 &5
i%ﬁ FE; e=180 TO 108 STER 1 "
isB LET =D Flg.
128 LY 25,
180 LET uledl sINT [SBA (10DPB-a 2
il Akd
1.TO = ETES =i
1e IER ot Taaitn s lnom rvsy
tiagih-.?lTlﬂiihl
GO SUB oS4
a0 IF ol THEH GO TO 300
=38 LET L=z
aRG IR E-l THEMN GO 3UB 340:. IF
rezi THEM GO SUE 34
2B FLOT Dz+11d.x
o0 IF pa@ THEN LET Zisx
80 LET pa@
3 ERocatanine a0 3% 15
108 LET scs@i: LET sl LET e a0 o0 SUE D98 5 RHHDHHEI; LET b=20
LET Tm=@ HAD BETLIREN T LET a=ld: =
iég Eg; - B e - HE0h STOR 1 LE; cziﬂ'l' {Eﬂglg'ln. =
g - T a (1] *
138 29 sim ond “RELTE 38 FOR X8 TO f
158 G0 SLB S8, MEXT - @3 LET d=INT I(RNDE4]
160 FOR w=080 TO B STEER - f.o B0 IF d=0 THEM LET asasl
L70 GO BLBE Dew; HEST = i BB IF d=21 THEM LET a=a-1
18B FOR_Wel/@ TO 5 STEP —i 7O IF da THEMN LET beb+l
198 0O SUB Jee: MEXT u B@ IF d=3 THEM LET be=h=1
S LEIT ApE@E@=x. LET Yhsl7@-y a8 IF b:=aD3B THEN LET b=3D
g:: :ET=G;-1n‘LET T i@ IF be=1 THEH LET b=1
JST LET ITezed: IF Zawq THEN LET jiég e :::‘ELBTEEEI.HLIETH;:IE:B
338 LET qeInT (RHD#SB) 138 PRAPER < -
240 LET EaIMT (RHDET) 148 PRINT AT a.b;™ *
358 s, 198
ARE LET &mse-xb 168 GO TO 1@
&1® LET h-gl—vl:
AdZB LET q=30R iasasbib)
430 LET Wxmdsqg
ddEF LET Uyub.-a
40 FOR Led TO q STEF &
450 LET sExbélEpx
AT LET Wwybal sy
ADR FLOT x.W
AFE HEST |
GeR RETLAN
Fig. 1 Fig. 2 Fig. 4
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Sound & vision

ber and an oclave goes from C, T # elcto
B. Flal noles are denoled as the sharp of
tha note below It, ie to get B flal use A
sharp.

The frequency table set up at line BO
defines frequencies for Sound commands

To change the wvolume, change the
'=15"in ina 310, Tha volumea rangas from
-0 to =15, —15 being the loudesi.

i you want o aier fhe actual tune
played by the computer, changas the
values4n the data tabie which begins at

corrasponding to noles. Start the data  line 330, To help you find the notes, use
tabla by assigning the octave in which the  the following able:
foliowing notes are 1o be played (le 03 E S
N i ., aszigns the following notes 1o oclave 3) E .
N AN The format of the music data table, is: the nt — joc.
oclava (ie 03), then the nole and fima
in tune with duration. D2 is note D lasting 2 fime units. T 1
2 G6 is nole G lasting 6 lima units, MAX 8 G e —
th'ﬂ mm- fima uniis. F vactave 3
This program, written on a BBC Micra It is very important not to include spaces Sl
Modeal A with 32K, uses the sound function in, oratthe end of, the data lable s the e e o | ... "
available on the BBC Micro to play the program will not recognise it. Instead, it will B
lune “The Green Leaves of Summer” print “Mo-maich! MNole =", This is useful A i
It uses two lists — the first is a list of &5 l tells you immediately which note has o) bty
noles from A sharp and B, in oclave 1 Dbean rejectad. £
{lowes1 notes), through 5 full octaves (2 o In tha Sound command in fine 310 the D —
&), to C, C sharp and D in octave 7 (highest 1, =15, fraq. (N), | = 5:" is explained by AR = o
noles), The format for this st is: 1, which | think is always 1, —15, Is the A kT
Code 5(1) A #1 volume, freq. [(N) determines the tone, antd |owest nole G —mea
Coda § (2) B1 | = 5 2 the fime duration in fime units,
Code § (3) C2 To change the speed of the music, Although the program was written on a
Coda 5 (4) C # 2 change the value 1 in line 310. At the. 32K machine, it will Run on a 16K
o moment, it is 't = 5. Changingitto 't x 4° machine. Also, at the moment the program
Code § (65) D7 would speed itup, and 't x 6 would slow it  restores &nd plays again. To stop this type
Tha last figure denates the oclave num-  down. ‘end’, instead of ‘70" in line 270.
"||:_|. H‘EH FIHFEER AN FEA R EESEREREEREEET E-LI.D DﬁT.I\. ':I |:-I:. D. m ; E - E'. FE.G'GI ’ﬂ ..FIE k B
20 REM #as MUSIC nea 250 REM BEGINS TO READ MUSIC CODES
30 REM ##s FOR B2C MICROD b 260 RESTORE 330
40 REM *** BY LTNDA STONEBANKS #%= 270 READ NOTE$:N=1:IF NOTES="END"
EI‘|.-| REH R R N T RN THH,] '?U.
60 DIM FREQ(ES),CODES(65) 280 IF LEFT$(NOTE$,1 )="0" THEN OCTAVE

70 RESTORE 100

B0 REM SET UP FREQUENCY TABLE
80 FOR N=1 TO GS5:READ FREQ(N):NEXT N

=VAL{RIGHT$ (NOTES$, 1)) :GOTO 270
T=VAL( RIGHT(NOTE$, 1) ) :NOTE$=LEFT
$(NOTES, LEN{NOTES)-1)

290

100 DATA 0,1,5,9,13,17.21,25,29,33,37, 300 NOTES=NOTE$-STR$(OCTAVE)
41,45 4g 310 IF NOTE$=CODE$(N)THEN SOUND 1,-15,
110 DATA 53,57.61,65,69,73,77,.81,85, FREQ(N ), T*5:G0T0 270 ELSE N=N+1:IF
89,93,97 N>65 PRINT™O-MATCH! NOTE = ";NOTE$
120 DATA 101,105,109,113,117,121,125, 320 GOTO 310

129,133, 137,147,145
DATA 149,153, 157,161, 165,169,173,
177,181, 185,189 1493
DATA 197,.201,205,200.213,217.221,
225 ,229,233,237,.241

330 DATA O3,De,G6,A1,G1,FE2,D4 D2, G6,
A1, AE1 A2, FU,F2,AR6,A1,A21,04,C2,
03,04 ,04, C2,086,03,41,04,C81,D6,
D1, DEl

DATA F6,DE1,D1,C2,03,G4,04,C1,D1,

130

140
40

150 DATA 245,249,253 DE6 D71.C1,03,A82, FU AEY1,04,C1,06,
160 REM 3ET UP CODE TABLE C1,03,A81,A2,04,CH4,03,A2,G4, AL2,
170 CODE$(1)="A£1Y:CODES{2)="A1" G2, A6,G2
180 CODES(R3 )="C7":CODES(6U ) ="CET": 350 DATA G6,A1,G1,Fg2,Du, D2, GO, A1, ART,
CODE&(ES )="DT" AZ Fy F2 ALG. AT, AEY,04,C2,03,CGH4,
190 FOR OCTAVE=0 TO & ol ,Cc2,Ce6,03,A1,08,C81,06,1,D81
200 RESTORE 240 360 DATA F6,DE£1,D1,C2,03,64,04,01,D1,
210 FOR NOTE=1 TO 12 D6, D1,C1,03, AR6 ALY ,04,C1,D6,C1,
220 READ COLE$(OCTAVE®12+NOTE+2): 0, AE1,A2,00,C4,03 42,066 ,A1,FE1,GB
CODES(OCTAVE®1 24NOTE+2 ) =C0DES . 370 DATA END
{OCTAVE™ 2+NOTE+2 )+STRE(OCTAVE+2 )
230 NEXT:NEXT NE &=
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Peek & poke

Peek your problems to our address. lan Beardsmore will poke back an answer.

“
NOW I'VE GOT ONE,
WHAT DO | DO?

3. Ale, of Wandsworth Bridge -

Road, Fulham,. London.
Wrnles: '
I own & BBC micro-
computer and would like
to know how to get the teletext
griuphics. The user guidr:h‘;luwu
nol even mention the subfject,

Secondly, could you plgase
tell me how o wim off the
BBC machine's cursor, 1 have
tried (*#E1=0), but it showed
no sign of working,

To use the teletext

graphics you have to be
in mode 7. To change into the
teletext colours enter PRINT
CHRS 129: this will change
that line of text to red. You
will have o enter this at the
start of each line yon want to
ise the colour on,

Il you want 1o use the actual
graphics, then add 16 to the
number that will change the
text colour. Thus PRINT
CHRS 145; will mean that all
characters after this statement
on the line will be in red.
Again, this statement will have
10 be entered on every line
where you want to use the
teletext graphics. The com-
plete list of codes is:

CODE COLOUR GRAPHIC CODE
128 RED 145
130 GREEN 148
131 YELLOW 147
132 BLUE 148
133 MAGENTA 148
124 CYAN 150
145 WHITE 158

The form you quote for
turning the cursor off is based
on the form used on the Acorn
Atom,. The BBC machine is
quite different, Use the fol-
lowing:

YOU 23 8200-0:0:0-

‘ﬁ
SEEING THINGS IN
BLACK AND WHITE

lan Jones of Woodside Road,
Bristol, writes:

Not long ago 1 read in a

magazine that there are
certain PCB changes sug-
gested by Sinclair which can be
made 1o the ZN81 10 change
the screen output from black
characters on a white back-
ground to white characters on

i black ﬂgckgmund. This re-
duces the eve strain consider-
ably. Have you any idea wha
these changes are’?

The shart answer is no.
The black on white
screen formut of the FXS1 is
storeddn the chip itself, and so
5 effgctively impossible 1o
change. Are you sure that you

"have not got it muddled up

with the ZXEB which could be
changed by altering the PCR?

*
IT'S BASIC BUT IT'S
NOT BASIC ENOUGH

M. P. Greg of Chatsworth
Street. Sutton in Ashfield,
wriles:
I have recently purch-
Q ased a ZXE]l. Unfortu-
nately, 1 am having difficulty
in understanding the uosers
handbook, Could you tell me
if there is a publication that
would simplify the Sinclair
Basic?
Also, ix it possible to use the
£X8] 1o store a collection of
5,1.“1' revords?

A With 30 or 40 books on
the market all trying to
simplify the handbook, it is
not casy 1o choose o particular
book. Some would only make
things worse, while others
need a certain amount of
knowledge before they be-
come of any use.

The two books which [ feel
would be of most use to you
are Getting Acguainted With
Your ZXE81 by Tim Hartnell.
and Byteing Deeper Into Your
ZXE! by Mark Harrison
Tim's book is a simple games
onentated primer that will
teach you quite a few of the
ground rules, almost without
you realising it. Mark Horri-
son's book ks more of & teich
yoursell book, It has fewer
programs than Getting ~ Ac-
quainted With Your ZXSI,
but it deals systematically with
all aspects of the ZX81 from
switching on to machine code.

Between them, these two
books should teach vou all the
manual fries W, and some
more besides. Gerting Ac-
quainted With Your ZXX1 can
be obtained from Interface,
44-46 Earls Court Road, Lon-
don WS 6EJ. Byreing Deeper

BJULY 1882

Into Your ZX8], published by
Signmi Technical Press, is
available from Dillons Uni-
versity Bookshop, Male
Street, London WCL

If your ZX81 is unex-
panded, it would ke such a
vist number of cassette tapes
to store the information, that
the system would become un-
tenable. Even with & 16K
RAM pack, it would stil need
a large amount of work and
many lipes,

To make such a large
amount of storage really viahle
you would need one of the
large add-on RAM packs such
as the Memotech 48K or the
64K from Audio Computers.
Even better would be the
Monolith disc drive, but this
costs fur more than the ZXB1
itself.

It might be betier to wait
until the ZX Microdrive comes
oul, because it will almost
certmnly be possible 10 inter-
face the microdrive with the
LX81. This will probably ke
until Christmas, but by then
you shouold have z lot more
knowledge sbout computers,

e e —
PLAYING DIRTY IN

THE RIGHT SPIRIT

T. 5. Chandry of High Street,
Walthamstow, London,
Wwrites:
I have recently purch-
Q ased 8 ZX81 with RAM
pack, However, | have noticed
that the expansion port at the
back of the ZX81 has become
dirty owing 10 constuni use,
I bave consulted warious
books on the matter, and one
says that when the copper fin-
gers covered in shiny solder
become dirty the only way to
clean them is with methylated
spirits, However, the book
suys that you should use in-
dustrial methylated spirits and
I can only find the mineralised
type which has a purple dye. I
looked wp both types and
found that the clear industrial
type does not have 0.5 per cent
pyndine. or the parple dye,
I am worried that if [ use the
methylated spinits with the dye
it might contaminate the con-
nections, making the ZX8I
‘bseless with the 16K RAM.

Can vou please advise whether
I can use this sort of methy-
tated spirits and, if not, where
can | get the industrial type?

You need not worry ab-
"A out using m:th}ﬂi:fd
spirits, mineralised or indust-
rial. The violet dyve is inert and
pyndine is no cause for con-
cern either. It is slightly alka-
line and soluble in water, alco-
hol, and fatty acids, and is
considered safe enough to be
used as a solvent. The only
reason that it is not used in
some industrinl forms of
methylated spirits is that a
pure alcoho] is needed,

GETTING HUNG-UP
ON THE SCORE DRAWS

J. Ashbourne of Cherry Sur-
fen, Widnes, asks:
Q | have a ZXS1 fitted with
3K memory. Together
with a colleague, | have writ-
ten a program which we intend
t use for the football pools,
The program consists of an
array A% of 2187 lines of §
numbers, and an array BY of
55 lines of & numbers. Two
loops delete all the lines of A$
that do not agree with each
line of BS in any of the eight
positions, The remaining AS
lines are left as printed.
The lines of the arrays oy
consist of numbers between
one and three, but it takes so
long to process the 55 lines of
the BS array that the program
as it stands is useless. We have
10 repeat it about seven rimes
to complete the operation,
What we have in mind is load-
idg the program from fape
each time, as the array BS is
always different. If we then
typed i GOTO 6, followed
by the new baich of 55 lines,
will this overwrite the old

array?

A What you say is correct,
You will bave to use

GOTO because RUN will de-

lete the variable AS which you

wint o keep,

As 4 further safeguard, voo
might find it useful 10 edit out
the initialisation part of the
program that actually inputy
the value of AS. This is co-
vered on page 146 of the
manual.




Puzzie No 12

There was a sensaton racently al Greyirars
School, whan | Was discoivansd thal thine had
been a midnight raid on tha fuck shop, and a
larga box ol fudge nad been lakem |

No amount of ihreals could reveal tha culpril
biut carain boys, namealy Baaedia, DeVers: Far-
rar, Hedlay, Lowall, Nansan, D Toole and Struft,
ware unable lo account for their whersafiouts at
tha relavan! lima, '

AR anonymous note was |ater found, and in
heavily disguised witing il rewd:

“The other night whan &l were fast aslosp

Acrogs the moonlit lawn | saw a figuze creep,

To fell on fellow pupd i nol my game,

But i you lake ihe |ekers ol his namae,

And, with numbers, substiuie for lefeds

s,
Ha is ke one thal gives the lamgeast squars.’
Who dunnii?

Solution o Puzzle Mo, A

MiTs (G I8 [ 17 ] 18]
%am'ﬂﬁxm_ﬁ
!ﬁEI%EZ;._
41| 43 | 43§ 4% af | 45 | =B
51| 52| 53] 54 55| 561 571 5B]
61| 6| B3] G| BA A7 6l
T T2 LR e e )
81 i A EEH

Although parts (a) and (b) can be solved in ane
oonlinuous program, which lisis each of the 36
possible fhrows obtpinable with iwo dice,
together with tha scares, to find the answer 1o
(c} it |3 necessary o play the game. A program
has o be writlen to draw the board and play the
gama by placing and removing counters

In the disgram above, pach squsre on the

Competitions

board (s, dofined by 3 umgue line/cobkemn
numbes, which also sarses 88 a2 PRINT AT
iocation. The sequence o which the sglares
ara traversed can be enlénad as The ralher long
siring A% Thus I we keep & fally of e
cumulative dice score played, T, ihon the axact
kocation that wa are 8i can be found by the ines:
LET L = WAL AS(2aT 12
LET G = VAL AS{2:T)

Thus PRINT AT LC; "0 will place iha
cointer at this bocation.

A DIM stptement can be used 1o keep & 150y

on the sguaras visiled [by making lhem non-

zer), 80 that they can be checked during tha

second stage of tha gama In ordee b delerming

whelher to place a counlar or 0 ramove ong

dlready on Thal Souare.
The answars ara as folliras:

Bl Lowesi szorp = p hrow of 2 and 4 gives a st of
L1 8

b} Highast seone — & irvow ol 2 and 3 gives & scom of
T3

g} Theows o 1 and 3. and 3 and 1, both give ioantcal
“aniarged chequamcant”’ pabierms. (Ot infees-
ing pEMEms Ee genaralsd wilh (Fows of 1 ghd 5, 2
and 1, 2 and 5, and goubln 4))

Winner of Puzzle No. B
The wenar = H J Viney, Stabon Road,
Oekham. Fulland. «who receives £10,

Solution to Crossword Mo, B

Across: 4 Acom, 7 Package, B Atack, 10
Agape, 12 Sump, 13 Even oul, 14 Bind, 15
Hindu, 16 Lawvers, 20 Fingers, 21 Scope.
Down: 1 Tangerning, 2 Skipped, 3 Ego. 5 CUL, B
Ria, B Arfon, 8 Commodona, 11 Texas, 12
Eirings, 17 Vig, 18 Rip, 18 Dim.

Winner of Crossword Mo. 8
Thans was no comrst] anbry bo Crogswand No. &

g

paan wih Batan (5

rman feoen ancieed owm [T
mgvees Tl ohsoures [8)

TuFuish IoWT MOIDARG DgAnaRinn mprenns Osn (8
17 Dty o in run (4]

12 AL Bl W iy Tl runnad (T)

14 T mblled Horsd /o8 G0mE BEok (135

16 Hupirmieys akay wha Coeeted P0G (5]

10 Cormés chamcisn Tl Saven | Gean Sobyvaiad! (8
20 WareeTs iila lor oo (7]

It Supwmiton! being i stange dguegs 189

i

i
T
-]
18

Soen ool dream invoiking suparhen (8}
A ETaE Y BRI A SLEEeTReEn (T
marE me AN (X
Brrangs bisd (3]
fising & Aispaiior Seshgs i3]
« 1§ Superhesn Aames ETangeTant weih Bng (B
8 Sun ol EMMy pida. cranged (9)
19 Jdww ahoud m rasmier ol Geas ()
17 Compeis redersncs, WOh Pe hokdeg & ssadani (7]
1T Foxd al Bw conirs, Asieg (3)
18 Fig o Englsh aggs. (3]
8 Sas @

7
:
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OTZEN PAINV

BY DAVID IRELAND and JAMES MACDONALD
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An exciting new Commodore
peripheral

Chwhnorusea PetoraVic? advice onhow to make the most of vour
Fed up with being ignored by all the computer, whether you use a Petora Vic.
traditional monthly magazines? Each issue covers a host of applications
Fed up with listings, which are too si mple — software, hardware, machine code, garmes,
or simply do not work? business use — whatever it is you'll find it in
You need Commodore Carnputing, the new Commaodare Camputing.
monthly magazine. Cornmodore Computing If you want to learn more about your
15 published by Nick Hampshire, author of computer, take out a subscription to
The Pet Revaaled, Pet Graphics, A Library Commodore Computing.
Subroutines and The Vie Revealsd That's the only way to getit, and get it
Each issueis packed with advanced straight.

Send £12.50 for 1 years subseri ption (10 issues) to:

Commodere Computing,
Magsub, Dakfield House, Perrymount Road, Haywards H eath, Sussex RH16 3DH
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LLAMASOFT SOFTWARE ! ! | @ WIBHOFEST 32

HARDWARE. SOFTWARE. PERIPHERALS.

VIC 20 @ VIC 20 @ VIC 20 @ VIC 20 @ VIC 20 @ VIC 20

e (TR 1|

ARCADE QUALITY GAMES FOR THE VIC 20

DEFENDER (M/C)

FULL FEATURE VERSION OF THE PDPULAR ARCADE GAME I
INCLUDING: SWARMERS, BAITERS, PODS, LANDERS AND
HUMANDIDS | Fees deaw Toe MIZAD compeier
CONTROLS. UP. DOWN, THRUST, REVERSE, FIRE AND i 0 DBleb Bisade 3 _

I SMART BOMB

Bring sad Buy zisll
Free psekiog

(BK| HIGH RESOLUTION COLOUR GRAPHIES
JOYSTICK CONTROLS

ONLY £10.00 _ Review of Riaclsir Bpscirem
' I Leciepas ca amsll micee spplicstioas
g p . T — Fras Filme
+ -_'..i,. HAT TH.._AP E ! ! —'-."-:-..'- - EEFMHM‘WE“‘E
A GREAT NEW FUN GAME ON THE VIC 20. DESTROY THE Bleze 1o ceates sad Piccadilly a1stion
RATS AS THEY FALL FROM THE SKY BEFORE THEY MUTATE Fpas Qoifes
I AND PREY ON YOU, (8K) HIGH RESOLUTION COLOUR I ; Factliflss fov fhe Dissbled
GRAPHICS (M/C), JOYSTICK CONTROL. FAST AND FUN 111

DMLY E8.95

ORF BOTH GAMES ON ONE CASSETTE FOR ONLY £716.95 = : -
INCLUDE 50p P&P w N
AVAILABLE FROM: LLAMASOFT SOFTWARE, LINDON h . '
HOUSE, THE GREEN, TADLEY, BASINGSTOKE, HANTS

TEL (07356) 5030 -
; = &

MORE FUN WITH YOUR ZX81!

16K RAM PACK

PUSH-ON PLUG-COMPATIBLE MEMORY

ThE Edditiﬂn ﬂl: our fU|l‘,-'-EDrT"||]Etib|E:, -F:-n.ln-.lrl-um:'. me my L_'rl:J;.- "-"!'J"-I.-I ':'I1'~ El':'_n.'-: ';-"r'i'-'l"
assembled, tested and guaranteed 16K |7 ™ 7 T T T AR A
Ram Pack means more memory for better |Mame

games and programs Address

ORDER YOURS TODAY FROM:

Phoenix Marketing Services
Dept. P.C.W., Oaklands House .
Solartron Road, Farnborough ik 18 ctapn b dtebvery

Hants GU14 9QL
FUIIT £ 5 0 0 InCIUﬁiI.IE
2 [ |





