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MICRO SYSTEMS Daisy Wheel Printer

72 Honor Oak Park, London SEBL DY
Telophone L6 2008 4 for your computer
Telex No. 896691 TLXIR G "ATLANTIC”

Atlantic VIC-20 CASH Prices ﬂ.nd Fﬂ“ IH“FE ﬂn
Vo Cotm e Electronic
r«:wzdj‘t'aL OFFERS Typewﬁter

Oki hf:umlirfc B ﬁrinlw tHRIEﬁf;me o | absol“tel}{ FREE

o
Ricoh 16005 Daisywheel (RRP £1,600.00)
Printér £1.295.000 + VAT

For further information, pivie us a call and ask for
our trade desk. If vou prefer 1o write, please
complete the form below,
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MICRO GEN QUALITY PRODUCTS
ZX81 A/D CONVERTER BOARD

Thig #-channel analogue (o digital comverlar, ongimally developed lor joystick control, can be used for such appiications as measurement of
vollage, lemperature, hght intensity etz

The board fits in betwean the RAM pack and the ZX81 (Mo s&ill is reguired to make his connection, and i aciually improves |he stability ol tha
HAM pack, ] Price now only £18,50

JOYSTICKS FOR THE ZXB1, only £9.50 each

* Tha most exciting add-on evar for the FXE1. frea yoursed of Ihal dead, unresponsive keyboard

#* One or two joysticks may be connecled via our AD board,

* Tums your ZXB1 inlo a true programmable games maching

* Extends the capability of the ZX81, imagine the remendous variety of games and applications that now bacome posgbils

* Detalls supplied on how to use the joysticks in your own programs

Pleasa nole that wou cannod connect comaentional ANAI0gee joyshicks deactly 1o thi digital inpul ports lound on most |0 boards, an A D conwesrio:
SuCh BS OQUrs B reqguired

A free copy of ZX AMAZE plus any one of the games ksted below when orgdering & Joysties and an A'D board

Programs available
AREASISEEN You ve Ined the rest, now try the BEST,

I& program has many festunes mcluding an ever ncraasing rale of play {ihey'll gat vou in 1he end). only £3.85
Quite simply the bes! breakout on the market
Fealures seven bal angles (vou won't fing this one BEgY) now ondy £3.95
Wﬂ. very addictive gama
and shoot your way oul of trouble, otherwise you are doomad ko crash. Genevales a ditferent pattemn. for a different game aach bme you
play. On the ravarse of e cassetie is ZX REFLEX, find out how fast ol really ara now only E3.85

m;hu onginal and sull the best # Graphic display of chessboard # Six levels of play » Displays record of YOUF Moves and the
Lompllars + rd can be set up ko any position * Has ability to change sides or leved in mid-gamas + PLUS « CHESS CLOCK on reverss
side, rocords fime taken by each player + Reselable funclion Smgle kay aniry now Unlll" £6.50

AB our games are writlan in machine code, and can be used with [O¥Slicks or Reyboand (escepl chess, keyboard gnly). Supplied on cassatie wilh
library case.
To allow you lo prove lo yoursell ihat our products are second 1o none, MICRD GEN oflers the falloweng lerms 0 our cusbomers

14 DAYS FREE APPROVAL ON ALL PRODUCTS

Al money will be refunded il goods are returned in good condition wilhi 14 days of despatch : |
I you wrile & program which is exceptional, please submit i 1o us. We will offar a royalty i it is suitable. Chegues and PO's payable 10 MICRD
GEN, Dap. P.1, 24 Agar Crescenl. Bracknell Berks
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News

Speech pack for ZXB1, chess
machines rated,

Club Reports

Peter Garrard repors on user
groups for fhe Vic-20.

Planet Ruler

10

How would you nde an aken planet?

Try this sophisticaled ZXB1 gama,
by Dave Middaton,

Reviews

Enakp on ZXB1, Vic Super
Expander, ZX81 control ports.

Programming

Using Peek and Poke functions
on the ZX81

Open Forum

ZXB1, Vic-20 and BBC programs.
Peek & Poke

Your quastions answeraed.

Languages

David Kingsbury introduces compuier
languages other than Basic. =

Sound & Vision

Sam Biythe wriles SOma Mmilsic,
Competitions

Win a 16K Ram pack.

Editorial

In 18th Ceniury London prices of
goods in shops were rarely fixed.
Customers bartered and haggled for
avernything.

Near the end of the century Massrs
Flimt and Palmer opened a shop on
London Bridge. Every item had a set
price and the shop assistants refused
to argue.

Al first, it is reported, customers
hardly knew how to react but the new
syslem became very popular.

The booming personal computer
markel could see a change back 10
bartering. It i= cerainly worlh your
while to shop around, When Clive
Sinclair launched his 16K memory
pack the price was E48.95. The
cheapest of the 16K packs now on the
markel is £35.

Over the next few months we can
expecl to see many new companies
enter this markiet and then pricas will
start 1o wmble. In the meantime Vic-
20 owners will realise that theirs is a
buyers’ market.

If they do not like the prices all thay
have to do is argue. Or wait.

Next Week
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Maisic Ik E1BS
Meic d-168 E3.95
Wightears Park 14K B4.55
High Res. Graphict 16K £1.95

Space Invadars 1K E4.58
Space Invatlers i 3K £5.05
Breadsan i 1K £31.98
Oragen Mare 16 £4.85
Fanginids 166 ©1.85
Sernlis ;

Nalling Aiter 1=168 ©2.95
Lim * 16K E3.85
Gtartrek £4.95
Mizzan af

> I £5.g5
SOFTWARE 0N r-::u:::mn-
(10 ;nd Fn;mn Ei Y
pace Anscoe £31.65
. - . Waer b 0455

a0 0" & KNS E1TS

Aggembly B1 vy 1K E5.85
Aupemibily I3 ey, 3K EBOS
Hax. Lde/D ey 1€ E£1.00

No hedware mpdilicsions

e E

SAE for catalogue

All programs supplied on

| casaatio with Insirecticns
Send remittancs wilh ardas
(Ghequa, P.O: Gard Mo tos

THGRO TGS

Dol .0,

26 Splen Closs
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When adult education
becomes childs play!?

BIG SNINGS  SPECIAL PRICE ONLY

\ ATARI £299°%

INC
umatrs 400
B.8B.0(.-ATAR]

Complede with BASIC longuoge coriope ond monual Avoliable whils siocks ks
AND SOFTWARE SPECIALISTS plus ANARE 480 CASSETIE RECORDER NOW ONLY £55

Ifs here at last! T
B.B.C Microcomputer .mnizees

Fortunas

Games Pack 1 e

ACOAMN ATOM Packages

. fur further information send large S.A.E.

(omputers for All =2

72 NORTH STREET, ROMFORD, ESSEX. TEL 0708 60725 @

F POPLLAR COMPLITING WEEKLY




Will Clive sell out?

By the end of the vear Clive
Sinclair's company may not be
quite such & personal affair as
it B a8t present.

Clive intends to offer 10 per
cent of the shares in his fast-
growing enterprise for salé to
ipvestors on the Stock Ex-
change., Currently be owniveas
per cent of the shares of Sine-
lair Research, with a friehd of
his accounting for the other 3

per cent of the share capital.

Chive has hared Rothsehald,
the merchant bank — which
by theway handled the con-
froverginl sale of the sinte-
; owned Amersham company 1o
private investors — o take
care of his proposed debut on
the Stock Exchange.

At present Rothschild is
prepanng & report on the mat-
ter for Clive, after which he

will make o final decision sh-
ouf whether 1o go ahead.

A spokesman for Sinclar
said: ‘there’s likely o be o
share placement of about 10
per cent of the company (o
fund resecarch and develop-
ment projects including an
electric vehicle withou! drain-
ing off oo much money from
the computer side of the busi-

EB-H-.

Chess machines give tough opposition

Leading chess compolers came
up agninst stiff opposition
from humans at the first Silica
Chess Computer Symposium,
sponsored by Kent-based
games specialist, the Silica
Shop, and staged at London's
Impenal College.

The machines acquitted
themselves respectibly, but
their final ratings were below
the manufuciurers’ claims,
according 1o the organiser,
John White.

‘As the sophistication of
chess computers has in-
creased, it's become in-
creasingly difficult vo find ot
just how strong they really
are, swid Whine.

‘The manufocturers base
their estimations on contests
between compulers or limited
trials against humans. and it's
uncertnin  how reliable their
claims are. The symposium
wiis designed 1o answer these
and related questions.’

The machines tested were

Machlne

Chess Champion Mk W
Champion Sensory Challenger
Girent Cinme Machine (Morphy )

Won Drew Lasi Grading (BCF)
4 f 12 124 +/=18
fi ) A1 113 +=-12
5 r 12 13T 4 f=3)

Muonulfacturer's claims range from BCF 145 (o above 160

How the chess computers fared against the humans

those which the organisers be-
lieve to be the strongest cur-
rently available — the Great
Crame Machine from Applied
Concepts (with Morphy,
Grunfeld and Capablanca
chess cartrnidges), the Cham-
pion Sensory Challenger from
Fidelity, and the Chess Cham-
pion Mk V from Sci-Bvs.

Time seffings were made {or
an average play rate of 2%
minules per move, with ad-
judication after 60 moves by
the international master, Bob
Wade,

Two major teams playved the
machines — one raised from
London and one from Berk-
shire. A third team was roised

on the spot from volunteers
from these two teams and
from spectators

*All the players were sur-
prised and impressed by the
strength of play of the
machines, which drew many
favourable comments,” said
White. “The machines will give
hard games against most ex-
perienced club players, and
will massacre the inexperi-
enced plaver,’

The table shows the mon
results of the contest. A& fuoll
mocount of the symposium with
detailed game scores is avail-
able from Silica Shop, 1-4 The
‘-{J:w'- Hatherley Road, Sid-

. Kent DA14 4DX.

DCP announce

The first plug-in speech pack
for the ZXElL has been
announced by DCP Micro-
developments of Norwich,

Described by DCF as ‘a
fully enclosed, compact unit
which plugs directly into the
ZXEL, the new pack offers an
in-built speaker, volume con-
trol and extension earphone!
speaker socket, and takes its
power from the ZXE1.

A word-pack ROM is fitted
a5 standard o give numbers

2 ZX61 mpiedh jack

from zero to over | million,
the complete alphabet and a
number of other words. Lip to
three more BK word-pack
ROMs can be added 1w pro-
vide a 300 1o 400 word voca-
bulary.

DCPF managing director
David Palmer said; *We expect
most of our early sales to come
from users who want (o use
speech in games, bot the
speech 15 also suitable for
more serious applications such

a5 aiding blind users. The
speech outpul does not sound
at all “mechanical™ — m fact it
is very realisne.

The DCP Speech Pack is
available at £49.95 inc VAT,
while the word-pack ROMs
cost £11,95 inc VAT, They can
be obtained direct from the
manuftciurer.

The address 1o wrile o s
DCP Microdevelopments, 2
Station Close, Longwood,
MNorwich MRI3 442K,

Commodore
show is

biggest yet

Commodore will hold its
annual exhibition at the
Cunard Hotel in Hammer-
smith., London, on June 3-5.

Ponderously eatitled ‘The
Third Imtéernatonal Commo-
dore Computer Show' — in
the old days it was known to
one and all simply a8 the Pat-
show — this year's event will
be (surprise, surprise) ‘the bg-
gest and best Commodare
Show yet', according to the
Organiscrs.

Commodore expects more
than 20,000 visitors, and says
that more than 100 exhibitors
will display a wide runge of
hardware and software pro-
ducts to cover applications in-
cluding specialist business
uses, education and com-
mumcations,

Among the products 1o be
shown by Commodore itself is
the forthcoming Ultimax small
computer [Sc¢ Our news story
in lust week's jssué of Popular
Computing Weekly). Hob-
byisis beware, however. Com-
modore sdmits that the emph-
asis of the show will be on
business, because this is where
the company sees most of ifts
sales coming from.

A number of specialist semi-
nars will run throughout the
show, and guest speakers will
include Jim Butterfield, the
infernationally known author-
ity on the Commodore Pet

ECII'I'I ater.

‘l'm:nlmld
cum to Brum

Mieroscene Brum 82 is the
name of a one-day exhibition
copcentrating on the Sinclair
IX world 1o be held on Satur-
day September 11 at the Bing-
ley Hall in Birmingham,

The show is being organised
by Enc Deeson, well known
for his activities with the ZX
compuler,

Further detsils are available
from: Microscens, 6 Bat-
tenhall Road, Harborne,
Birmingham 17.
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|From West London’s
.mall order sneclallsts

| mcl cassetie deck
| + FREE GAME
| + FREE

| DELIVERY SPEGIAI. UFFEH I
l

Order the superh VIC-20 and cassette deck at €240 (incl

VAT!) and geta FREE game " Breakout™ or “Stunt Cycia') 1

worth ©7.90 - and delivery Is frea, to)

We stock all VIC-20 software, peripherals, paddies, st~ |

including thea full Stack and Arfon rAnge. I

The bkl mcmodmputers '--.rll-*u‘mqnml iAppie, Commodore, ot plus I

perpierals, phmief softwate games. hooks = and &l a1 low orces! Fll',h,-l {oday

Tl [P mad oerles Sperarigge~ e Baunon with chaoue for phons o l

Bamlyyoamd ned Dehvery m 28 0ays or money=back oolon I
|
i
I

T I O e g Py pp—

T T T B e e s e s e e T SR S S .

. — ——— T - R— i —— e S—— — — T | — —

T S . s ey e O P e S s e S — i —— — — —

'I'WICI(EIIHAM

CGMPUT ER CENTRELTD Dkl

72 Wenth Bd Twighuabon Migds TW1 4BW [01-802 TRO8/01-801 1612)

l---_—--h-i---—_ ----ﬂ'

Ctech Software
Simply Megabytes
Ahead!

D'E FE Hnl_ﬂ Yy delpn Pe plane ..“J”-q, UFD W, L
w Draphics, Houed #llecity. Theuas, Lasar Torpedo
1 Il-:u:.-.'u Sdpa By (S Lailer Od # TE {4 00

ASTHO BATTLEZOME faviened o 5 cnckpst ol -y
rarCsEnT wodl e the B0 gropteos of oie sanmh ievokeng
ety il Lhanng dawn e Pead of SHpley st udiens
aFeripme Hw ey R by Immis yons . Rl Tl 48 iPam iR
heripne cols el Do SURNEE F 8% O DT G the

@i

O = TR 00

l'h-_lJ‘IT MACHINE, Dur vereon has HAsgraphes rascs
TRSC) heApen parmhie BN dGein pay | Thimges
T LT g il an

GF = TH L4 M

POLECAT: Cowrinrus Pach man, you mass mosse yvoee Habba
INnfnrgh) = wifadstgronind mulma, Dul yiw B6 hierdy raied By d
THERERT B0 wilea s run beE a ialdnt uesl you' ve eoliacisa &by
TR O vty ren el Sesp o 1he Bareee Gd = TH s oo

MIMEFIELDY Vi rmujny alsii yoag vaivy 1wt i s o
i Lol i P ANEIEIrYg any meanes, ST MEnEs Cal
0o« THio

EARLY WARNING: Sinmic Mesde Command elesiioy the
FiAckiy AR s & rEabELD 1008 KSeeen g ariscEn

LT 0 =« THIE 0D
L THPHICS T TEXT

ANY 3 ONLY £9.00

Control Technology, 39 Gloucester Rd,
Gee Cross, Hyde, Cheshire SK14 5JG.

AN prces nclude VAT, BEP
For other Products, 3ee our advert on page 00

H*— I N T T D ) R DS B S e e me— e wm

{From West London’s
\mail order specialists:

special offers:

48K Apple : £768

12" Green monitor £1156
12" Amber Phillips
monitor £1356

Epsom printer £399

| ALL PRICES INCLUDE VAT!

TWICKENHAM

l : COMPUTER CENTRE LTD

Hieath R Twichendam Midde TW AEW [31-852 TEOE/-301 1601
B oo o — e S S e el

Full Colour
and

Superb Sound

VIC-2k.

SOFTWARE

Our latest VIC 20 package /s VICSOFT 7
and includes all of —

BREARDUT: Tew remsst sea mogn ookl g vl i
BOUMAEH: Wil jisi mishs B iaararrsi champon?

DEATHIACE MM Diring @ @ Crady momd mecE poui MR S 0w
ey EeerleETTANE B O i)

SOUNDE: & sound offerss syerasae peogyam. £y i
b opsgia hi Bl ol narpdas FTEEFTY [Hisv

MDACHCE: Vo Ssliermd et gansd Tl S Y, seiy el
bt e

Dl Wl Wim Lirh bl B rect oS chiones mesd @
MASTERMIND s g |
Tha {u¥ colimn begen (Epges|

WARNLONDE: Moterd vour ool Mo g iesdierd|

VICSOFT 7 costs just £5,95 and
that's inclusive.
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Club Reports

Is your club involved in any special projects? Use this page to tell the world about it.

You get £50 for starting up a User Group!

Pete Gerrard tells you how to
go about setting up a
Commodore User Group

b B
It didn't take too long after the first B

microcomputers starled appearing for
the very first User Groups In this
country to beqgin sq:nnglng up,

These were usually sfarted up by
enthusiastic amateurs, who wanted to
pool thair resources in order to further
their own individual knowledge con-
cerning whatever particular micro they
owned.

Given time, these User Groups got

on to a much firmer footing, and.

nowadays the most successful of
these is probably the Independent
PET Users Group, or as thay recently
reanamed themselves, the |ndepen-
dent Commodore Producls Users
Group.

ICPUG (as we shall call them from
now on) have their own chairman,
secretary, treasurer and s0 on, and
regularly hold committee meetings in
order to determine their future path.

It soon became apparant that run-
ning a nationwide set of groups was
more than just one body of people
could handle, and so ICPUG split up
into a number of regional sub-groups.
Today there are 20 of these regionals,
all coming under the ICPUG umbrelia
ol organisation.

As a point of information, the con-
tact for any queries, offers of help dlcg,
the person 1o contact is Mrs E6
Pamphletl, at 7 Lower Green, Tewin,
;‘gﬂzisv?n Hertfordshire (Tel Welwyn

One name for all
The reason for the renaming of the
group should be fairly obvious. With
the appearance of the Vig-20, Com-
modore introduced another computer
on to the scens, and so the label
“"Commodore Products' became
more logical than “PET”. This also
allows the User Groups to encompass
any future products thal appear from
the Commodore stable,

It is the Vic side of ICPUG that wa'd
like to concentrate on here.

What is the purpose of joining,
organising, siarting, or indeed having

=N,

Mike Todd: exper on the Vie-20. He is
looking for would-be User Groups.

amnything lo do with a Vic Users
Group?

User Groups exist for many pur-
poses, not least of which is the dis-
samination of information pooled from
many Ssources.

Sacondly User Groups can orga-
nise seminars, attend exhibitions and
S0 on, again someathing that one per-
son alone cannol do.

Thirdly, if, as ICPUG have, you can
establish a good working relationship
with the manufacturer whose products
you're using, you stand a very good
chance of being kept abreast of all the
lates! information regarding that com-

pany.

Finally, it is a chance to meel
brethren enthusiasts, and find out for
yoursell whal others have already
discoverad.

So, what are ICPUG doing in lerms
of the Vic, and how do thay hopa lo
procead in the months to come?

The main man behind the currant
set-up is Mike Todd, whose name you
may have encountered in Vie Comput-
ing as the writer of many interesting
articles on the Vic 20. In his spare lime
Mike works for BBC Radio, and could
arguably be described as the most
knowledgeable man in the UK, on the
Vic at present.

It is his role 1o get the Vic machine
rolfing. and with that in mind he is

looking for people around the country
to begin setting up Vic User Groups.

As stated earlier, thera are 20 PET
groups at the moment. If you contact
Mrs Pamphlett al the address given
aarfier, she'll be able 1o tell you where
they all are.

Initially, ICPUG would like to see Vic
people joining existing PET groups. If
the demand i= sufficient, these can
later disassociate themseaives from the
PET side of the group, but of course
keep in with ICPUG and retain all the
benefits which that entails.

The kind of thing that ICPUG are
looking for, from people keen on set-
ting up a User Group, is (a) people
who can bring in their own software,
and more important (b) people who
are willing to convert the vast library of
PET programs that already axist to
work on the Vic.

If enthusiasm isnt enough to con-
vince you, ICPUG are willing to offer
up to £50 to cover the initial axpenses
of setting up & group. This will be
necessary o cover mail-outs and the
like.

As wall as this, ICPUG are in the
position 10 recelve a vast amount of
information from Commodore, both
technical and promotional, and are
more than willing to disseminate that
fo people who go about organising a
Vic group.

Maybe a Vic group
it enough get together on this, it is
possible that at some future date an
IVUG might appear, with its own com-
mittee and 5o on. However, imea alona
will tell on this one.

A starting point would be o go o
the ICPUG stand at the IPC Computer
Fair. This is stand number 761, at the
end of a whole row of user group
stands, whare you'll find people willing
to offer you help and advice on how 1o
start the whole ball rolling.

Write lo Ciub Reports, Popular Com-
puting Weekiy, Hobhouse Court, 19
Whitcomb Strest, London WC2 THF,
with details of successes you have
had with your club, with ideas for
helping clubs along and with any
naws of special mestings. We look
forward to hearing from you.
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As coniroller of the mining planel Raith, it is your task
to ensure that the mines prosper.

The population of the planet is very small, initially
with only 100 resident workers, but with a 1000 robol
controlled mines, each man can work 10 minas
simultanecusly”

During the course of the pla ry year you have 10
decida how many mines are going to be built or sold o
outside traders. You will also Bave to sell stocks of
minerals to feed ypur pdpulation.

If you are generous then more people will come 1o
Raith to work but ifyou are miserly the population will
slarve and may révalt or assassinale you.

Anather problem‘which occurs are raids from Kling-
ons who attack occasionally either killing your warkers
or stealing your mineral stocks,

Power obviously corrupts so when you get enough
money into the treasury who is going to slop you
running off to another planet . ..

The program

The program itself is very simple conaisting mainly of
text. The game revolves around the value of four inputs
made by the user.

By balancing the Input values the program will either
branch to line 2000 and start a new year, or it will print
out a message governed by the proportion of deaths
{3220-3250) occurring during the year.

v the cost of opening a new mine.

d deaths due o starvation during the year.

| immigranis arriving during the year.

| number of mina shafts,

m lonnes of minerals produced by the mines
during the year,

k tonnes stolen by Klingons.

n the vear.

p population.
8 mineral siocks.

Game invented by Dave Middleton
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5 PRINT INT (&#Y

Lei feate

LET D=a

LET S=Je50

LET K=3=g

LET M=40a0

LET L=1@0D

LET ¥=1 4
LET C=4

LET H=Z876&

LET Ti=a

i
=

FRINT "AKMURL CONTROLLERS BEPORT FOR"
FRINT “"YERE “:M

o LET H=H+1

PRINT
PEINT "SIR. DURIHG THE LAST YEAF

FRIMT

FEINT D HURKERS DIED FROM STARVATICH™
FRINT TRHO ".I1." [MHIOERRMTS

FREINT "CAME TO RRITH, ®

IF ¥>@ THEH GOTD 2209

LET P=IHT <P~ 2>

PREIHNT

FRINT * THE KL EHG0MS HATTHCEED AHND HRLF OF THE
PEOPLE ARE DEAD™

FRINT

PRINT "THE FOPLULATION 15 HOW ".P

FREINT "THERE RRE ".L:" WIME SHAFTS®
PRINT “THE HIHE: PRODUCED M, * TOMHESH
FEINT "OF MIMERALS AT =iC TOHME “H TME™
FEINT "BUT ELIRNGOMNE FIRRTED " W™ TORIMES"
FEINT “LEAYING * TOMMES TH STORRGE"
FRINT

PRINT “FRESS C TO COMTIMHUE

LET AF=IHKEYS

IF RECOC™ THEM GOTO =288

s [

FEIAT “THERE RRE ".5." TOMMES OF

FRIMT “HIMEFALS 1N =STOCH
LET CoalnT RWDEi
LET vmCs)y

FEIMNT

FRINT *IT CURREMTLY COSTE "
FRINT ¥i" TONMES °

PETHT *T0 OFEH B MTHE

FEIMNT

PRINT "HOW MAHY MIMES DO YoU MANT TO®
PRINT “BUILD THIS YERRT™

1HPUT X

LET #wINT AES

IF %=0 THEM GOTD 2506

IF vekc=S THEW GOTO ZdEd

FRINT “THERE 1S OMLY ENOUGH STOOY TO ™
PRIMNT “BlY MATERIALS FOR "

" MIHES®




Puler

-.1

2480 GOTO 3™

2480 LET L=bL+¥

=udS LET S=t-\ls

= PRUSE 298

v LS B

S51% PRINT "RRITH CLPRENTLY HAS®

2518 PRINT L. *MINE SHAFTS"

2517 PRINT

503 PRINT "HOH MAkY MIHES ._|]||_|_r"_~.|:||_l SELL ™Y
Sai IpFUT

el LET =1HT AES & i

570 IF ¥=9 THEM GOTO 2578 i

=23 IF Mil THEM GQTO 2548

S0 PRINT “CONTROLLER, WOU OMLY HRVE =.L
S FRIMT “MIMES

|I1‘_‘n'l';"i' BELLING 7 FEM LESS"

BI@ 07O 25280
548 LET L=L-¥
il LET S=S+iines
BEE PAUSE =8

I R P BT RGBS

cora PRIMT "THERE ARE 5. TONMES OF *
Zere PRIMT “MIMERALES IH STOCK"

sEr T PRINT

ZE20 PRINT *HOM MUCH =TOCK WILL ol SELL TOO
L5303 PRIMT “FEELD THE WORK FORCET®

INPUT F

27 18 LET F=IMNT .AE=S F

sz IF Fi=5 THEN GOTO 277

dia9 PRINT

crag PRINT “S00H GEMEROSITY COMMAMDER BUT®

FEIrT
FERIMT
= FPRINT
8 GOTO 2650

L LET S=S<F
LET D=F=THT
LET T=g
st IF Do=t THEM FOTO 238
LET =

“THERE ARE OHLY ",5,"
"MIMERALS TH STOCK"

TOMKES OF

F./ 2@

T o
I=-

abald LET D=t

2638 PAUSE 28

B3 CLE

2ESE PRINT "RAITH HAS '.L." KIHE SHAFTS
2868 FRINT

FRINT “"HOH HAWY AIHES WILL ¥E HORKEDT=
IHPLUT G

2228 LET (=IHT RES O
2538 IF Ged THEM SO0TO 108

1F Gi=l THEM GOTO 2936
PRINT *“INMRGIMAT IYE THIMKING
FRINT "WE OMLY HAVE ";L."

SIE BUT®=
HIME SHEETS'

2955 PRINT
e SOTO 2500

IF INT dR/20<=5 THEN EOTO 38508

Z559% FRINT
J000 PRINT “8.5 TOMME OF STOCK Wfs TO BE "

468

[ |

.fnr

\
gqmma

FRINT
v PRINT

T0 PURCHASE EQUIFMENT
+HE HAVE E

" SOLD

*ERACH RALCTIVE NIHE.

3830 PRINT “STOCK TO OPERATE *.INT (8/2)
3835 PRINT
4G GOTO 2500

IF Gi=l10wr THEM GOTO :'il:"?

FREINT

FOR™®
HOLIGH
" MiIKES

30l PRINT "COMMAMDER, OHE W0EVER CHH
v FRINT “SUPERVISE (MLY 1@ MIMEE. WE CHH
FRIMT "0MLY HRAVE & df THuE O [NT < 15&F

FRINT *"MIHES OPERATING AT PRED
PRINT

GOTO 2503

LET C=IHT (RHERS+13

LET FimiGe

4115 LET K=
128 LET (=aRHDasSs]
sy IF INT CRf20000/2 THEN OTD 2150
4] LET K=IHT &0
sl LET S=5-K4H
{68 LET imSaEND
i LET I=INT (w280 +55 P 1 0d+1 >
[2F LET PeFsi
130 LET 9=IHT (F/2R0
Ao LET YWelNT ©lemcIeEND-.305
=18 IF PO THEW GOTO 1103

Jeeg LET D=P-@
Ay IF D, SwF THEM GOTOD SB9a
iM8 IF o, 35eF THEM GOTO S100
s IF IGe, 2%F THEH GOTD s2@6
el LET Fep
! 1F ] 80F THEW EOTOD &30t
TN LR
!

T FEINT “YOi HAVE EBEEM ASSASINSTED®
PRLEE 18060

5 PEINT

FEINT HOLILD 0L
THFUT Rl
IF FeE=®i»
EE GOTD 5598
Cis

0T 32a0
CLS

s PRINT “THE WOFKERS RARE MLBIGEY AMDY
FRINT "THERE 15 TALK OF REBELLICW
HOTO 3260

LIKE

TO TEY AGAIM

THEN FLi¥

FEIHT “WITH THE COWTEWNTS OF THE
FRINT “TREASLRY™
COTO St

T

'
(1111

.

FaHT

FEINT "Y0U HAVE GOME TO RMOTHER PLAKET"

e

f-l"f;.' T

f'[f.

=

]
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!




Deltasoft, Osterfeldstrasse 794,

D2000 Hamburg, 54 Germany.
ZX81 16K, cassetie, price £4.50.

This is one of a number of ZX games
cassettes from this active suppﬁ :
who publishes many items of serigus
software as well as bringing Amerigan
material to Europe. | :

Snake is not new — you may well
know it already. However this is the
first published ZX version I've sean: it
is mainly in machina code.

The snake parades around its — er
— pen under your control. Every so
often a 'mouse’ appears (a square of
four graphic As). The snake must

catch the mouse before the latier
disappears again. A caught mouse
increases the snake's length by one
block.

As [t parades, the snake must nol
touch itsell or the boundaries of the
pen. The game also stops if you can
reach a snake length of 100 units.

| couldn't succeed in that, despite
my choice of ultra-siow snake spsed
and ulira-slow mouse retreat, Such a
choice, determined by fear of uicers,
makes a very forpid but still most
compalling game.

At the higher speeds you must be a
maasiro 1o gel anywhere.

Once you have got the hang of this
game — OK. However | found some
early problems which shouldn't have
been there. Thus numerical inputs are
not mug-trapped and the ranges are
not explained, while the introductory
layoul is poor.

(There are also a lew seconds of
FAST as soon as the program has
loaded — unwise programming, be-
cause it makes you think the loading
has crashed.)

The major early problem, and like

Reviews
software

the others quite unnecessary, is that
you have to spend quite a while
sorting out how to control the snake.
The minimal paper documentation
talks of using "four direction keys’ —
but they are not the four other folk use.
Indeed all the keys | tried work.
Maybe this is to allow you to choose
your own on the basis ol comfort or
which hand you use; maybe it is to
make the game harder. Whatever the
reason, | found this a wasie of tima.
Snake loads readily (it is recorded
at high level, so beware) and is fair
value for money bearing in mind its
overseas ongin. |t takes up about 3K.

Summary
A compelling game — but some prog-
ramming deliciencies. KJ

Tunesmith

The Vic Cenitre, 154 Vicloria Road,
London W5,
Casselle, price £5.95,

Essentially this is a simple music
compasing program, allowing the wril-
ing, editing and saving of fairly
straightforward lunes.

The number of notes you can enter
obviously varies with the amount of
RAM you have on board. On a Vic with
3K expansion (the minimum con-
figuration) you have 50 notes,

The program is basically menu-
driven: ie, on first running it you're
presented with a seres ol options
from which to proceed. The first
course of action is to enter program
mode and type in your magnum opus.

This is done straightforwardly
enough, by answering the question
‘How many notes? and then just
typing them in one afler the other.

To each note you have an optional
accompanying drum beat. This is fol-
lowed by a request for how fast you
want the tune lo be played.

Next, how many times you want
each note 1o be played, and finally
whether you want them played singly
or continuous!y.

Aparl from the options for playing,
loading or saving your work of art, and
the option to quit the program, there is
the sixth oplion — editing.

Summary
This is an easy enough packsge to
use. You won't end up producing

something the London Symphony
Orchestra would be proud of, but
averyone has to start somewhere. PG

Basic programming on—the

BBC Microcomputer

By Neil and Pat Cryer, published by
Prentice-Hall, 195 pages paperback,
price £5.95.

‘Approved by Acomn Computer’ shouls
the cover of this book. And s0 it should
be, because it goes a long way to-
wards making up for the absence of a
manual for the BBC machine.

Neil and Pat Cryer are experienced
programmers, and with the help of
their two children and Acorn Compu-
ters they cover the BBC Micro well,
axiramely weil.

But this is no book for the lone
novice. In fact the BBC computer can't
really be considered as a beginner's
machine. Serious programming for It
is very complex and requires a good
deal of computer knowledge.

The book s comprehensive — it
goes from switching on, through Basic
and BBC Basic to special facilities. On
the way il deals with colour program-
ming, graphics, functions, string-
handling, user-defined functions, pro-
cedures, file handling, programmable
characters and sound. It does nol go

into machine coding or interfacing, but
those might make subjecis for later
volumes.

Becausa the material is of necessity
cramped, the book is not always easy
reading. But there are plenty of prog-
rams, exercises and ideas, and the
exercises are followed by helplul dis-
cussion. The book closes with a not
vary useful summary of BBC Basic
instructions and a detailed index.

Summary

The book is sometimes superficial,
and can be hard-going in places. Bul it
slill offers outstanding value. ED
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Vic Super Expander

Available from any Commodore Vic
distribufor.
Price £34.95 inc. VAT

There are so many Vic add-ons on the
market, with more appearing daily,
that it's difficult for a newcomer o
computing to decide which one to buy .
It makes a nice change, therefore, to
find a product which /5 extremely
useful and not that expgnsivel

The Vic Super Expander plugs into
the back of the Vic, and pn power-up
you notice the first visible sign of the
carindge in operation — you now have
6519 bytes to play with.

The next feature you'll notice is that
the Vic's lunction keys can be used
meaningfully! For instance, pressing
function key 1 produces the word
GRAPHIC on the screen, and all the
other function keys have similar com-
mands associated with them.

Mare important than this, however,
is the use of the Super Expander lo

The Vic Super Expandsr

reassign the commands. |'ve now got
into the habit of assigning function key
1 1o be the keyword RUN plus a
carriage return. Thus pressing key 1
runs your program at a single key
slroke,

The limit 1o the amount of code you
can assign to a single key appears to
be four lines of the Vic screen, or B8
characlers (less the five neaded o set
the command in operation).

There are nine graphic commands
in lotal, together with a further com-
mand for controlling sound, and seven
functions which enable you, among
other things, to read the position of a
game paddle. a joystick or a light pan.

The most frequently used com-
mands will probably be DRAW, CIR-
CLE and PAINT, which when using
the high resolution plotting mode of
1024 by 1024, enable you 1o produce
very easily the most intricate patterns
and designs, and are very useful in

Reviews
hardware

llustrating & point in an educational

program for example.

Summary
This is & very useful package, which is
highly recommended. PG

+ DCP Control System

DCFP Microdevelopments, 2 Station
Close, Lingwood, Norwich, Prices:
Basic P-Pack — E37.95: A-Pack —
£19.95; C-Pack — £29.85. All include
VAT and postage.

DCP has developed a control system
for the ZXB0 or ZXB1. It consists of 5K
of RAM for Basic or machine code,
and a single inpulioutput por. The
port can be used io control many
devices and two exira packs may be
used with it 1o enhanca the type of
devices that can be controlled.

The P-Pack:.the system Is based on
this pack which contains 4K of extra
RAM to add 1o the intemal 1K of the
basic computer. This consists of two
6116 dynamic RAM chips.

The port exists in the space where
the sixth 'K’ of RAM would exist. This
means that the system cannol be
expanded as it is without getting inside
the pack, but as il is intended to only
be a control system in a school or
situation it should be adequate.

The port appears on twenty 0.1mm
spaced molax pins al the back of the
pack, eight of the pins being data lines
and the other two being +5 volis and 0
volts. Only the output of the port,
which is tocated al 22500, Is latched.

The sockets to fit the pins can be

obtained quite cheaply from electronic
componants stores, As the por is
memaory mapped info the RAM space
it can be Peeked and Poked like a
piece of RAM, making it easy to use in
machine code or Basic.
The A-Pack: the A-Pack is used with
the P-Pack 1o provide a single ana-
logue-lo-digital and digital-to-
analogue converter. The P-Pack must
be used to make the connection o the
computer,

The pack can translate a voliage
into a digital number for the port to put
on its input data lines. A full eight bit
resolution of a voltage between 0 and
£.35 volts can be obtained by Peeking
the port. The number outputl by the
porl is converted into a voltage within
the same range.

30 APRIL 1882
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The DOP C-Pack

The C-Pack: this pack contains eight
reed relays, conlrolled by the state of
the bits from the output of the P-Pack,
These relays operale one conlact,
which can swilch up to 12 volis at a
maximum current of 1 amp. The con-
tacl is closed by the appropriate bit
going to binary 1.

The input of the pack Is directly
connected to the input of the P-Pack.
50 it requires a vollage of 2-5 volis to
operate it. If nothing is connected
however, eight resistors connect the
inputs to O volts, thus the port result
will give @, il nothing is connected,

| have two reservations about the
C-Pack. One is that the reed relays
operatle to a binary 1. This means thal
when the ZXB0 or ZX81 |s switched on
all the relays will operate closing the
switches.

As the switches will more than likely
be used 1o confrol various devices,
they will all operate on switching on
the computer, Precautions should ba
taken therefore so that tha devices 1o
be controlled cannot be used belore
the program starts.

Summary

The other observation is thal the
inputs to the C-Pack are not Isolated
from the por, so that any vollage
above +5 volts could burn out not only
the C-Pack, bul the P-Pack as well.
These packs will be very useful for
demonstrating the use of a computer
in & school or college. They would also
be useful in a simple control applica-
tion. In a more complicated one, they
have the limit of only one port. DH
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SPEGIAL FREE
OFFER

READ ON!
M2

THE FIRST FULL FEATURED COLOUR
COMPUTER AT UNDER £2001!

FEATURES
*Caund *Calaur *5K Memory Expandable (o 27K *Cigndard
PET Basic *Full size typowriter Keyboard *Grophics *Plug-in
mamory expansion *lLow-priced penpherals.

= THE FOLLOWING ITEMS NOW AVAILABLE

VIE | VIC M0 compuier af £189.99 incl. VAT
WICI  WIC cessotie endl al E44.595 imcl VAT
VICIE  VIC 3K MAM cariridge st £29.95 incl WAT
VICIV  WIC B8 HAM canridge ai £44.95 incl WAT
WICV  WIC 180 RAM cariridge ot £74.95 incl VAT
ARF1  Arfon Expansion Unit at 09775 incl VAT

SPECIAL FREE OFFER
3K RAM CARTRIDGE
WITH EVERY VIC 20

COMPUTER ORDERED

PLUS FREE GAMES TAPE WITH
EVERY CASSETTE UNIT ORDERED.

Offer Ends April 30th 1982

437 Staney Stanton Roed, iEEK

Coavenlry. CVE SEA
Went Midlonds

Tel: (0203) 88445

VICI £10999 - E345 P& P VICH E£44.95 + £1 ;.&PEI
VICT E2895 + ETPARP [vicv E4455 + n Fl PL]
VICV ET495 - E1IP&P [ ARFI E97.75 P &P
MNama:

Addreas: .

Please charge my Barclaycard Access Mo,

LI e e et

Sigmmd

Or telephone order.

JRS SOFTWARE

i WAYSIDE AVENUE, WORTHING, SUSSEN BN1I U
TLLEPHONE WORTHING B85 1 |Evenings &and Weakanda oy
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e T e o o et N 16K RAM PACK

TS £35 (968.95)
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ZX81 HEWSON CONSULTANTS  ZXB1

64K MEMOPAK £79

Developad by Mamolech this amazng 64K AAM needs no
Bxlra power aupply, Simply plugs neatly and Brmly into the
radr port of your ZX81, Can be usad wilh the ZX printer and
othar add-on hardware
Jdust ook &1 (hise (el

& B-16K can be swilched in and oul in 4K blocks 1o leave
fspace had mamdory mapping. @8 12-16K can ba protecied
against ovensriling during loading rom cassetio. @ Diractly
addressable and user transparent. @ Up 1o 155 of basic
program area. @ 32K or more of vanables area. 8 Addibonal
rear edge connecion 1of usa Wwith cithed add-on hardwara. &
Facts shael FREE with sach AAM purchased,

16K RAM £34.95

A top-quality add-on 16K dynamic meamany specially dasignad
for the ZXB1. Simply plugs inlo thi port at the Back of your
sinclair. Can ba usad W conunclion with the ZFX prinler
Meally packaged in 2 biack plastic shell o match your #3081
Incrgdible value — why pay mora?

PROGRAMMER'S TOOLKIT £6.50

Arg you wiiling your own programs for e ZXE17 Than use
our TOOLKIT fo do the donkey work. Copy B inlo RAM belore
you slan work Usen you will have It Gl youwr hinganips,
Compgrehensive LINE REMUMBER including GOTC= and
GOSUBs; LOAD, EDIT end RUN maching code programs.
INSPECT the ZXB1 systerm moulings; COPY them into FLAM
and PATCGH and‘or EXTEMD them; FIND a given piece of
Basic code ang AEPLACE all oocurrences of i1; move biocks
ol Basic Bnes with EDIT.
E{'ffﬁ'f:ﬂﬂ" odder or quedle Accass or Barclaycard mumber lo:
COMSULTANTS, Dapl PC, BDA SI Many's Sireal,

Wallinglord, Osdordshire OX10 OEL. Tel: (0491) 36307,
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Programming

What happens when you peek inside & poke

Nick Hampshire explains ex-
actly what those two often mis-
understood lerms mean. . .

The Basic commands Peak and F‘nka!;-

are often regarded by the uninitiated;
as very mysterious. But they should
not remain in the least! mysterious,
because they are very useful, com-
mands in a wide range of pplications.

The Peek function, as Ilis name
implies, allows the programmer to look
at the contents of a specified memory
location. The Poke stalement allows
the programmer to place a value in a
specified memory location.

Before examining some of the ap-
plications, let's look at how Peek and
FPoke are used. Both commands have
fixed formats involving two variables
— the memory address, and the con-
tents of that address,

The address variable, which in the
following examples has the variable
name A, must be an inleger value in
the range 0 1o 65,535. The contents
varnable, called C in the examples, is
also an integer variable and has the
numeric range from 0 o 255. The
formals of the two commands are as
follows:

LET © = PEEK A

which loads the contents of memory
address A inlo variable C, and
PUME A , C

which places the value in variable C
intc memaory location A.

On the ZXB1 the monitor — fthe
machine code program stored on a
ROM within the machine which allows
one lo wrile programs in Basic and
use the machine’s keyboard, display
and so0 on — is located In the botiom
8192 locations, the botiom BK of
memory. The RAM memory which is
used to slore the user programs and
variables starts at location 16384 and
if the machine is expanded can go up
lo 32767,

The contents of both types of mem-
ory can be looked at with the Peak
function but only the contents of RAM
memory can be changed with the
Poke statement.

Applications for Peek and Poke

If you have more Ihan 3.5K of memoary
in your ZXB1 then the Peek and Poke

;l
LY )

commands can be used with great
effect to generate video displays. The
video display on such a machina is
stored as a file ol 24 character sirings,
g@ach 32 characters long and termin-
aled in a Newline characler, This 793
byte long display file is stored in RAM
memaory al a starting address con-
tained in locations 16396 and 16397
and an end address stored In 16400
and 16401.

The following little program will print
out all the Ascii character codes of the
current conlents of each display loca-
tion on the screen:

10 LET & = PEEK 16306+ 258+ PEEK 18387

20 LET E = (PEEK 18408 + 258« PEEX 156401)—1
3 LETL= E-5

4 DM X L)

50 FORQ=8TDE
8 LET X ({O=5) = PEEK (O}

™ MEXTO

B FORQ=1TOL
B PRINT X0}
100 NEXT

Just as the above program will show
the Ascii codes of each character
slored in the display file we can use
Poke to put characters on the display.
Try the following program:

10 LET 5 = PEEK 18356 + 266+ PEEN 16397
B LET E » PEEK 16400 + 256« FEEK 16401
30 FORO=1TO255

48 IF (03] - INT{Q33)=0 GOTO &8

58 POKE O + 5. 15

60 NEXTQ

The purpose of line 40 is o protect
tha Newline characters at the end of
each line in the display file, Change
the valie 1o be Poked into memory in
line 50 and the resulting screen dis-
play will be different.

a0 APAIL 19832
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Sinclair ZX81 Personal Comp

the heart of a system
that grows with you.

1980 saw a genuine breakthrough -
the Sinclair ZXBO0, world's first com4
plete personal computer forunder
£100. Not surprisingly, over 50,000/
were sold. f

In March 1881, the Sinclair lead
increased dramatically” For just
EB8 95 the Sinclair ZXB1 offers even
more advanced facilities at an even
lower price. Initially, aven we were
surprised by the demand - over
90,000 in the first 3 months!

Today, the Sinclalr ZXB1 is the
heart of a computer system. You can
add 16-timas mare memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and prica, And the ZX
Software library is growing every day.

Lower price: higher capability
with the ZX81, it's still very simple to
teach yoursalf computing, but the
ZXB1 packs even greater working
capability than the ZX80

It uses the same mIC-processor,
but incorporales a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence of the computer. This
chip works In decimals, handles logs
and tng, allows you to plot graphs,
and builds up animated displays

And the ZX81 incorporates other
operalion refinements - the facility
to load and save named programs
on cassetle, for example, and to
driva the new ZX Printer,

EIAE_IE mﬁgnual

Kit:
£49.£

Higher specification, lower price —
how's it done?

Quite simply, by design. The £X80
reduced the chips in 8 working
computer from 40 or 50, to 21. The
ZXEB1 reduces the 21 {o 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unigue chip replaces 18 chips from
the ZX801

New, improved specification

» S804 MICTO-NrOCassnr — Naw
faster version of the famous Z80
chip, widely recognised as the best
ever made

® Unigue ‘one-touch’ key word
antry: the £xX81 aliminates a great
deal of tiresome typing. Key words
{RUN, LIST, PRINT. etc.) have their
own single-key entry

® Unique syntax-check and report
codes identify programming arrors
immediately,

® Full range of mathematical and
scientific functions accurate to eight
decimal places

® Graph-drawing and animated-
display facilities

® Multi-dimensional string and
numerncal arrays.

® Up to 26 FOR/NEXT loops

@ Randomise function = useful for

games as well as senous applications.

® Cassette LOAD and SAVE with
named programs.

@ 1K-byte RAM expandable 1o 16K
bytes with Sinclair RAM pack

@ Able to drive the new Sinclalr
prnter

® Advanced 4-chip design micro-
processor, ROM, RAM, plus master
chip =—umgue, custom-bullt chip
replacing 18 ZX80 chips

B“i“ "y
£69.

Kit or built = it's up to you!

You'll be surprised how easy the
ZXB1 kil i5 1o build: just four chips to
assemble (plus, of course the other
discrete components) - a few hours'
work with a fine-tippad soldering iron
And you may already have a suitable
mains adaptor- 700 mA ata Vv DC
nominal unregulaled (supphed with
built version)

Kit and built versions come com-
plete with all leads 1o connect 1o
your TV (colour or black and white)
and cassatte recorder
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16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZXB0 ar ZXB1, the
HAM pack simply plugs inlo the
existing expansion port at the rear
of the computer 1o multiply your
gala/program storage by 16!

Use it for long and complex
programs Or as a personal database
Yel it costs as little as half the price
of competitive additional memary

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household managemeant systems
for example

Sinci=ir-
Z X8l

6 Kings Parade, Cambridge, Cambs , CB2 15N,
Tal: (0276) 66104 & 21282

&0 APRIL 7982

Bvellilie ow
the IX Printer
foronly £59.*

Designed exclusively for use with
the ZX81 (and ZXB0 with BK BASIC
HOM), the printer offers full alpha-
numerncs.and highly sophisticated
graphics.

A special fealurgis COPY, which
prints oul exactly what ison the
whole TV screen without the need
for further intructions

At lasl you can have a hard copy
of your program listings — particularly

How to order your ZX81

BY PHONE - Access, Barclayecard or
frustcard holders can call

1-200 0200 for personal attention
24 hours a day, every day

BY FREEPOST — use the no-stamp-
needed coupon below, You can pay

useful when writing or editing
Programs

And of course you can print out
your results for permanent records
orsending toa friend

Printing speed Is 50 characters
per sacond, with 32 characters per
hine and 9 lines per vertical inch.

The £X Printer connects to the rear
of your computer - using a stackable
connector so you can plug in a RAM
packas well, A roll of paper (65 ft
long X 4 in wide) is supplied, along
with full instructions

by cheque, postal order, Access,
Barclayecard or Trustcard

EITHER WAY - please allow up o

28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt -
andwe have no doubt thal you will be

[ e e e e e

To: Sinclair Ressacch Lid, FREEPDST , Comberley, Surray, G5 38R,

Cirches

I Gty Item Code  [tem price Total I
3 E [
l Sinciaer 2B Persanal Computer kit (s). Prco Includas I I
l 1 LEH BASIC manual, sscludes mains adagtor 2 45 95 l
l Haady-atsembled Sinclair 225 Personal Compulan s : [
_ Prica includes ZXE0 BASIC mnual and mising sdaghor i1 60,05 l
I i Mairg Aoagiore) { 700 ma ol 8V DC nominal wnrsguls bad) T AES I
I _1EK-EYTE RAM poch 18 28,95 I
Sanclair £X Frintar 27 . 58.05
I | BK.BASIC ROM to fit 2%80 17 | 1888 |
I Pacst and Packing | | 1.8 l
I [ Please tick ! you require a VAT receipt TOTAL £ I
| *| ertlose a chequedpostal order payatde 1o Sinclair Research Lid for £ [
I *Please charge 1o my Access/Barclaycard/Mrustcard accouni no |
I *MmanE Goinbn/comj a0 npeeC I Ay | | 1|
P paarvl I
I Hama; Mrikdrsfdizs I
’ AOOress 1 I
FREEPOST — no stamp neadead. Offer applies to UK only. POCOS
e — — — T S S S e e S R R e G B e B i
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OPEN FORUM is for you lo publish
your programs and |deas. It is impor-
lant thal you make sure your

rams are bug-free before you send
them in. We cannot test all of them.

As far as possible &lways send us a
computer printed ligling, 'made im-
mediately after you have run the
program. ‘'

Each program should include a
description of what the program does,
how o use it and how the program has
besn writtan.

Your contributions should be sent to
Open Forum, Popular Computing
Weekly, Hobhouse Court, 19 Whit-
ocomb Streel, London WC2H 7HF with
a stamped addressad envelope.

We will pay £10 for each contribu-
tion published,

Anti-mind ZX81
It's about time that your ZX81, staried
working for its living, and this is just
the program to make it do so. Instead
of forcing you to think, and play
Mastermind against it, this program
plays Mastermind against you; that is,
it fries to guess your four-digit code.

Your code must be made from the
digits 1 to 6.-Once the computer has
made a guess, enter-ils gcore as a
single string (such as 21 or 03), the
first digit being the number of ‘blacks’
{correct digit in correct place), the
sacond being the ‘whites’ (correct digit
in the wrong position).

The program is rather slow, and can
lake up to four minutes to make a
decision, bul the average response
time is about ong minute. The ZX81
can take up to nine guesses o crack
your code, but is unlikely to need more
than seven guessas,

Always run it in FAST.

Squash BBC
In this version of Sguash, written in
Mode 7 for the BBC Microcomputer,
you use the Z and M keys o move the
shde at the bottom of the screan right
and left respectively.

The program keeps ftrack of how
long you keep the ball in flight, and at
the end gives you a score based on
this time. Pressing any key at the and

=1 TRIES D

ard IF VAL Af=8 THEN LET S5=S+i
228 IF YAL A$C1e THEH GOTD 448
28 IF YAL A¥<2Z8 THEN GOTO 438
4668 IF VAL RS{48 THEN GOTO 42¢
418 HEXT W

420 MERT' W

438 HEXT ¥

440 MEMT 2

¥
Antimind

BLSC! HITE
I 1T ILEE “H@ by Graham Chariton
e 222 i a
2333 @ :
4 2 4 4 3 a
4245 2 1
4284 > 2
6 244 4 A

GUESSED YOUR CODE IM 7 TRIES

18 PEINT TRE 8., "BLACK WHITE"
28 IOIM RACLE. S
36 LET Z&="1234558123455"(INT ‘RND#&+1 TO O
48 LET 5=
=8 LET
b LET
ra FOR
= F|_':|‘-"'
S8 FOR
108 LET
1d¢ LET
ia8 LET
1489 LET
198 IF W
&8 FOR
178 LET
28 LET
198 LET
=@ LET
218 LET
28 FOR
238 LET
248 LET
a@ MEXT P
LE8 LET E=E+9%( (=0 + (Yol d4{ MM+ =N 4
28 IF EXRCT S THEW GOTO 16
gl PRINT T
2 PRINT AT G.R:Z¥CZY:" V;Z8{YI 0 W Zeidy=n W Tedp
st JMNFLT =%
18 PEINT * “ePELLAN
320 LET AG,S5)=VAL A%
138 LET &=0
348 LET G=G+1
doB IF G=11 THEW PRINMT “I GIVE UP“:D
368 IF YAL A$=48 THEH FPRIMT.."I GUESSED YOUR CODE IM

o Y e ey

HmnNmW

b 0T TR R N e e s

- *

= i U g

o f g IR

M = P Oy O

il

H GOTO 298
=1

i M o= =
s s i s e Y S
- iy i, iy -4

M= T
= e e

[ L[

Lo ) T v

—_—
il

¥

T e i

m o
I T I

I |

=LK AND 2030 AND RCAM AHD RLsMy

Gl

"IHECZ)

459 FRINT .."I THIMK YOU CHEARTED":D
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of the game will give you a new game.
There is a highest score feature,
You can make the game easier by
changing the zero after INKEYS in line
140 to a 5 or a 10, and add a delay
loop between lines 170 and 180. You
may also wish lo change the sound
the ball makes when it bounces. Simp-
ly change the third figure after the
word SOUND in lines 650 and 660.
Try 120 + RAND(130) or 240 +
RND(14) for two differant glfects.

Subchase ’ ZX81
The main problem in using the ZX81
for games is the slowness of the Basic
compared fo thal on more expensive
machines.

This slowness is due largely o the
way the display is handled, But when
designing a program, you can give the
illusion of increased speed, where in
fact the speed remains constant.

In Subchase the illusion of speed is
given by altering the relevant display
mm value is calculated. Thus the

ay is continually changing lo give
the effect of increased speed. If the
display were updaled afier all the
values had been calculated, the re-
sponse would be slow.

Subchase also demonstrales how

Open Forum

0
to- a graphic display employing
PLOT lo help increase speed.
Now let's look at the game in detail.
Imagine yourself at the helm of a

. ship, your mission IS to catch and

destroy an enemy submarine, The
program listed here 18 a real time
program that simulates the action.

. You have control of throttle and
steering, the throtlle is controlled by
the numbers 0 to 9, and the steering
by S, L and R, and depth charges are
launched with key D.

L gives a 1 degree offset of course
to port indicated by -1, and R gives a
1 degree offset of course 10 starboard
indicated by +1. This course changa
is in force fill the S key is pressed, this
gives a course offsel of zero. The
offset to port or starboard can be set to
—{+ 10 degrees by using L'R with tha
shift key.

The display shows your speaed and
heading — the small marker sbove
the scale. The target's speed, head-
ing, bearing and distance are shown
by the marker below the scale.

The throltle is such that a value of 5
keeps your spead constant, a value
other than 5 slows you down or
speeds you up at a rate of Throtile-5.
The larget's speed and heading re-

main constant until the sub s dam-
aged. then its speed decreases by a
sel factor and ils heading changes
randomby.

The program was built on a 4K
system and left littie space for expan-
sion, 20 the actual attack routine was
left with room for Improvement.
Howaever, this program gives the user
a starting point as far as the trigo-
nometry of such an operation is con-
cemed, and with a 16K RAM pack the
program can be advanced (0 a more
accurate simulation,

The key inputs are done using the
INKEYS function, so the input will, at
times, be slow,

The program uses the built-in timer
of the ZX81 to decide the time lapse to
update the various displays. The dis-
tance is only displayed whean the value
is less than 6300 feet and when lass
than 630 feet the scaie 1s enlarged.

When you are within 200 feef of the
submaring you will be informed that
the target is in range. Within 100 feet
the sub will be hit, within 200 feet the
sub will be damaged.

Happy hunting.

See page 18 for the full listing of
Subchase.

148 FAF= JHEEVT (D

158 FEMeessdssmasarnbis
les @Fy IS 1

178 IF AF="z® OF FE==p"
180 PROCEGVS ball

199 PEINT TAR<E=11.15%. BATS
208 LUINTIE wnd

il Ti=TINE

oo MEPERAT UMTIL TIMESTI-O99
40 #FN [

S FOR T=& TO O3

250 SOUMD T#+IE. =15, BM0¢ D00 =180, 205
Zrd HEXT T

a5l T INE=y

=% REPERT EII-ITI!L TIME» 152
SR #EX 15

F1B ®FN 12

28 GOTD T

FEN FEHeReeRsemdEsEEn

i DEF PEOCaet up

9 LOCAL

370 FOR T=0 TO 18

138 PRINT CHRBCRHINS #1238 “for =, (TIRE DIV 105718 "

THEH FROCEovwe bxt

210 [F TINE DIV 1003HIGHSCORE HIGHSCORE=TIME DIV 10a

68 FRINT TRBECLE, LB [ STRINGSS 28, CHREC 2551 )
s PRINT TaBC1B. T+1@:  CHES 250 TAECED, T+10 )  CHES L2550

10 EEH ® EOUAEH @ 390 MEHT T

<8 RER wgww bat using dha "7° and *H® Weus 400 BRTEa"=—*

FREM (Cy Hietrell 19E2 10 FHOEATH="

40 REN FEOM Let Your 5B Micro 428 el

380 REA Teach Yo te Froerss 38 o

&0 HODE T 445 L=i

7l HEESCORE wi) 450 el

B8 PROCswt. . us EL0 TImME=Q

) REHed#sdmswmeid g B=14

108 REFEAT - . o A, ] 458 PRINT TREC114B; 19) ] BATE
15!'7-" PRIWT TAB(D. 230 CHES i 2SeRHDC S )5 "Hish soora ik 400 WF¥ 11.1
“IHIGHSCORE = B : ; 00 WFX 12, |

120 FRINT TRECE. 3} CHRFIRMDCS )+ 126 *Vou hea Lest the ball 510 vDU 23:8202:0:8:0
in e B2t EWLIPROC

sRoars
@ DEF PROC

&l@ EMIFRDC

Gat FEMdssddssnnnsimnen

538 DEF PROCmove-ball

B PEINT TABL L1+ | 4%h = =

B30 IF LaCel® OF Ledd THEM La=L “SDUMD [ -1%. 1971
S50 IF MaYEd OR MAYCD THEM pM=-N'SOUMD §.-IS. 1671

BIE MEie]
BER Yei'sH

o5 PRINT TRECI 143 | 1+¥ 5 "a=
roa IF Wel AHD CNCH OF JO(BEe2)) THEM sndeTRUE ELSE wra=FALSE

7la P=TIME

7ol EMDPROC

T3 FEM Hew =sane
T8 PRIWT -~
LT

750 AF=(ETE
Ted CLS

e GOTO &0

TSI FEMNewddsssasasriig

moLE=hat

550 IF fAd='R* AHD Bsls THEW EMDPROC
258 IF RE="I* AND F=0 THEN EMDPFROC
ST PRINT TABLLI+R. 193 MOBATS

350 IF AS=“A" THEM B=Bs|

530 IF A#="Z2= THEHM B=pB-|

G0 PREINT TRBLL1+E, 15} BATE

! CHRFCRNDCE+1280 ) “Press any ey for o new

Squash
by Tim Hartnell
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FEM STRAIGHT LIME DEPEC
i=e2

28 REM 4C) MEHOORMY
T LEHEFH‘:H ¢ Utility No. 1
&8 SCROLL
5@ PRINT "ENTER/PURCHASE PRICE" by Ken Mahogany
68 IMPUT PRICE
T8 SCROLL
g8 FRINT “PURCHASE FRICE B“IPRICE L
Lﬁ F‘ﬂl';?%l_ "ENTER LIFE OF ASSET (VEARS!
‘- L1}
11@ INPUT LIFE NB - On this tha hash sign (#)
120 SCROLL g{ signifies pounds
138 LET DEPRECag Tl (PRICEWDO L IPEY s/ 160 E
b ] [ L
15 scRoLt T Sample run
188 PRINT "IT qg'nzcmﬂ-:ﬁ #". DEFREC, " A YERR" .
1;3 E’é’?# Eﬂ;gﬁﬁ PRICE nz'*n
1 "EMTERAIST YEAR OF USE (RS 19@2)"
1o THPUT ygm. EMTER LIFE OF ASSET LYERSI
208 SCROLL LIFE OF RSSET IS 7 YERFS
218 SCR0LL 1T DEPRECIATES M1G7. 14 A YEAR
228 PRINT "WERRY . "NORTH™ ENTER i5T YEAR OF USE (RS 1982
=38 SCROLL
248 PRINT “VERR™ . "MORTH" YERE IR TH
230 SCROLL 1582 #7500
248 PRINT YERR."8",PRICE 1983 WSz, 56
298 LET PRICE=PRICE-DEPREC 1984 #5358, 72
268 IF PRICECI THEN GOTO 300 1985 #4268, 58
270 LET YEAR=YEAR+| 1985 W21, A4
e GOTO 3@ 1987 214,33
I8 COPY | ae W17, 16
5 LET TH=S 420 IF HOB THEW LET HeMsp Subchase
& LET rP=@ 438 IF HOF THEM LET H=H=P
7 LET CD=g 430 PLOT INT CH/TP/843), 98 by John Sylvester
& LET 5C=108 458 LET XTaVAL Ie
1@ LET =8 468 LET YT=VAL E¥
15 LET =@ 478 GOTO Z2@
20 LET AT=5030-< | SORND 1088 LET Ké=1HKEVS
HLET ¥1=35008-1 | GO0END) 1818 IF K#="" THEN RETURM
W LET WT=E48RND 1628 IF K8C"@" DR KE3"5* THEM GOTD 1868
59 LET HI=2eP18RHD 1838 LET TH=VAL K$
&6 LEY Ve5deRND 1040 PRINT AT 18, 9.TH
TH LET HuZeF]®RHD 1058 RETURH
96 LET F=2WP] 1888 IF KS="L* THEN LET CD=-P/350
30 LET Abw"SOR (XTEXT+VTWYT) * 1078 IF Ks="R* THEW LET Ch=P 36D
LB LET BE="ATH (YT NT2" 1858 IF [§="== THEN LET CD=-F/'35
V1@ LET DSe'XT=(1.46E666557ATH VRSN H-YTHSIN HTH )" 1050 IF KS=*{m* THEM LET CDwP-36
22 LET EF=""yT=0]. 408655857 WTHLVeCDS H=yTal0E HT 33" 11 IF K$="0* THEM GOTO 1288
138 LET FI="{E5S35=(FEEK |E43&+2554PEEE 18437 12./58" 11 IF Kf="5" THEM LET CDh=2
148 GOSUE 2000 1110 PRINT AT 18,21:CD#180/PI.~ DEGS. *
P5a FLOT w48 1128 EETLEM
168 PLOT VT, 37 1200 PRINT AT 21,8 "DEPTH CHARGES LALMNCHED®
i78 PLOT INT (H-CP/64)) .30 1219 FOR L-: TO 182
Led PLOT THT <HTA{PAS433 .27 12218 MHEXT ¥
178 POKE 16435,255 1230 IF DC20@ THEM GOTO 1299
208 POKE 16437, %% 1248 PRIMT AT 21.0) "MISSED - CONTINUE SEARCH"
28 LET DevAL P 1250 FOR K=1 TO 180
220 IF UC=E3008 THEM UNPLOT DW/SC,1i 1268 MEXT ¥
278 LET D=VAL Rs 1270 PRINT AT 21.8;" "
232 IF D630 THEM LET SC=18 {2688 RETURH
IF D030 THEM LET SC=109 1299 IF DCiB@ THEM GOTO 1368
PRINT AT 14, 1@8;5TRE (SCMI0):" = 1388 FRINT AT 21,9, “SUB DAMAGED N

1

F I=6388 THEM PLOT DVSC.11

IF K200 THEW PRINT AT 21.0"TRARGET IH RFI-IGE"
IF 200 THEM PRINT AT 21.@:"
DOSUE 1o

iF E

THEH ELUN

IF ST=f THEW LET XT=1E-3
UPLOT INT cBSoP/e403,10
LET B=VAL B¥

1F AT THEH LET E=iF d4)=F

FLOT INT SRACPVER3D 19
LET T=vAL F¥

FOKE

IE437, 235

LET W=Y+{TH-5)

1
I

F y»53 THEN LEY V=63
F Yol THEM LET Ysi

FLOT W44
URFLOT IHT CMACPAE43 5,30

&

e
23
236
e 1
g, ¥y
243
245
=4
==
=55
o=
Hib
320 IF MT40 THEH LET Bei{Pwd,75)-B
]
ER L
£
356
368
AT
358
I83
=]
g
4l

ET H=H+LD

[395 UMPLOT %T.37

1318 LET VT=VT-VT 2

L3S PLOT ¥T.37

1316 UMFLOT INT (HT/ (P45 027
13 LET WT=P#RMD

1325 FLOT INT CHT/(P-6430.27
1336 GOTO 1258

1368 FRINT AT 21.8; “DIRECT HIT "

1372 LET E=1

13868 GOTO [125@

o CLS

20 FRIMT “SPEED MPH s "BunenlinsoledabidrinsWessn
SR

2 PF"!S;{J- "*EMIHG 'EEGE'EEE iy (B:1x) -

2048 PRINT , 'EEFFIHG BEfREEST, "'l"r e et

270 06D, 4" ... . e

o6 FRINT .. I'lll[ETF!'-HZ‘!E '*":H]EE F'-I' =

2078 PRINT H.,HL,HE;...E....‘!....'j....h-'."
2080 PRINT ... "THROTTLE STEERING"

2050 RETURM
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Utility programs

Here are two utility programs for the
ZX81 which demonstrate convincingly

that the power of the Sinclair computer

is not limited to playing games.
The first program produces a
straighl line depraciation table, as can
be sean from the sample run. Not the
effect of line 140, which stops the
computer from working in fractions of
a pound less than 1p. Withou| this
feature, the outpul codfd contain
absurd data such as £123:B7654.
The second program* — Mean,
Standard Deviation and Variance —
uses data entered by the user to
produce the three oulputs mentioned
in the fitle, You enter the jitems of data
one by one, followed by the frequency,
and then enter $§ when you wish the
computer to start processing.

Layout planner ZX81
Moving house? Reorganising the
office? This program can help you with
your planning.

Key in the dimensions of a plece of
furniture, in either feet and inches or
millimetres, and the ZXB1 will print a
rectangular cut-out of the appropriate
dimensions. The scale is such that the
full width of the paper — 90 mm —
represents approximately nine feet or
three metres, so you can draw a plan
of your room accordingly.

“The program allows you to key in a
description of each item, which must
of course be short enough to fit into
the size of the rectangle. Note that if
you are using Imperial measuraments,
the program will accept a measure-
ment such as 38 inches, but only if
zero is entered against ‘feet’.

The appearance of the program can
be improved by using inverse video for
the messages. Siore requirement is
about 2 5K.

See page 20 for the full listing of
Layout planner.

Cricket ZX81

This is a simple reaction test game:
you have to press the comect key
within the time allowed, or else you
are bowled out

The game can be made easier or
harder by altering the length of the
pause al line 140.

See page 20 for the full listing of
Crickef.

ZXxar -

i Ty

Open Forum

Utility No. 2
by Ken Mahogany

1982 J

FEM MEAM. STANMDARD
FEM DEVIATIOHM.
REM YARIANCE
REM <C) MAHOGANY
SCROLL

PRIMT "ENTER ¥ TD TERMINATE EMTRIES™

DIM ACSa:

DIM B{S&;

LET 2=

LET Z=2+]

SCROLL

sLROLL

PRIMNT "EWTER ITEM ",7.

INPUT »%

IF M&="$" THEN GOTO 1608

LET HUMBERSYAL CME)

LET A{Z)=MUMBER

PEINT HWUMEER

SCROLL

PRINT "ENTER FREQLIEMCY

INPUT FREG

LET B{Z¥=FRED

PRIMT FREG

GOTO 28

LET P=@

LET o=9

LET L=@&

FOR Wsi TD s@

LET P=F+E{l)

LET Q=04+BI{LIwAHS

LET L=sL+BoWisR by /)

HEXT W

SCROLL

SCROLL

SCROLL

FEINT "MERM IS5 *.Q.F

SCROLL

PRINT "WARIANCE 1S "; 1<{P-CH0-/(P#P)

SCROLL

FRINT "STANDARD DEVIATION IS ".S508 (L/-P-0WR/{P¥FP))

Sample run

ENTER & TO TERMIMATE ENTRIES
ENTER ITEM 1 23

ENTER FREQUEMCY 4

EMTER 1TEM 2 =

ENTER FREGUENCY 4

ENTER ITEM 3 25

ENTER FREQUEMCY 4

ENTER ITEM 4

MERM IS 24

VYARIANCE- IS B.66666675
=TANDRRD DEVIATION IS 8.31549553
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5§ LET v=@ ﬁ) Crickat

50 LET ¥= by Phil Garralt
™ IF ¥=1 TI+EH GOTO 300a J )

EU PRINT ™YOUR SCORE IS ":M." FOR =.¥." WICKETS®

128 GOSUE LGS3+ IHTORHNDWS ) 82

138 PRINT D, "=HIT ®:Ef{l}

148 FAUSE B9

188 CLs

178 IF IHKEYS<HBE<1 ) THEN COTO 288
188 GOSURR0@+THT( TRED

196G JOTO 7a

200 FRINT =I|0WLED®

21@ LET; ¥a¥+1"

T800 LET 42-*BOUNCER

l i a
181

1929 LET Bss“0FF-SF1H"
1030

1848 LET Es="[HSHIHGER"
1258 RETURH

1858 LET BS="YORNER"
1878 RETLUREN

1880 LET Es="FLILL TOEE"
1858 RETUEN

2088 FRINT *SIx™

2885 LET H=i+a

2018 RETURH

2822 'PRINT "FOUR"

2020 LET XeX+4

2830 RETURM

S48 FRINT “ThWO"

2045 LET Hmield

058 RETLRH
2050 PRIMT "SINGLE"
20E3 LET M=x+]

Simon Vic

This is a relatively simple (hence the
name) game o play, but one which
can get very frustrating. Essantially,
the Vic plays a tune while flashing four
ditférent Eoloured squares, with more
notes in the tune as it goas on.
You have to remember the order in
which they were played, and repro-
duce that tune yourself.
+ Sounds easy? You try it!

Poker dice ZX81

The ZXB1 always goes first in this
version of Poker dice. The computer
will deal itsetf a hand and then give
one 1o you. If you wish to change any
of your cards, enter the numbers of
the relavant cards as a single string.
That is, if you want to change cards 2,
3 and 4 of your hand, eniler 234 and
the ZX81 deals three new cards.
Enter 0 if you don't want to change
any of the cards. The inverse siring,
line 1000, reads STJOKA, all in in-

2878 RETURN verse graphics. Now, let the ZX81
A R T deal, and see if you can beat itl
2118 FETURN For the full listing of Poker dice see
3000 PRINT “YOU MRDE *;¥;" ALL OUT*
page 22,
i La lanner
5 BB IS Tont 11 coLDINGHRN 1362 440 GOSUE 1180 4 yout p
I REN SCALE S0re- 3NS9FT :!:E AEI;T'F{ GOTO 4258 bj"' 'rm Gﬂ“ﬂgﬁﬂm
A LET H=d E
m as MILL IHETRES{F./M =18 LET jﬁ"}ﬂ-rr E%ﬂf?
vidi *F RCHES LL 1  Ree o168 L = ¥ iy
20 Prust Esﬂ e s2d PRINT ., *DESCRIPTION? * : -
= IF IMeEvE="pn* THEW GOTD 238 =30 PRINT AT 28,8 00 §OT TYFE TO THE RIGHT oF ¥
& IF IMEYSCO F" AHD THEEYERM" THEM Fin gﬁ l:‘féilj_'ll: g; =3 " D R
g &? = E-Eg IEEELEIJ DD 20=1 THEM DOTO 558
Iﬂ ?IFH!E;' I-IIIII”:I:IHI'I S E_lrlﬂ FOR J=@ T W
128 IF MCOINT W THEW 0OTD 2@ £1@ PLOT J.43-D
138 PRINT W €28 PLOT J.43
148 LET wiwbowg2 G40 PERT J =
158 PRINT THE 50 °IHS? <) &5 FOR J=d3-D TO &3
166 IHPUT 1 €50 FLOT @,
{78 [F [>11 AMD W THENM GOTO 1548 & FLII!F M T
o TET ot Frr Egg' l;F'%:LI‘I:ITJI'F|1-' Old=1, (WAZ-LEH T 5/ 3 I
% %:;mlﬂ?" ¢ =00 PRINT AT 21.17,“FRESS 2 TO COPY"
TiE SE <E4
%:‘e‘g FI";I::*ITTHEH R Toa IF IMEEVECH"Z® THEM GOTO T48
30 PRIWT "DEPTH FT7 =i T30 COFEyY
240 INPUT D 740 CLS ;
50 [F DCxIWT DD THEW GOTO 234 T‘_ IF A "‘I-'IE'H COTO =
260 FRINT D 7RO GOTO 350
278 LET D=0%}2 1088y LET F=i
280 FPRIHT TRAE S."INET? * 1818 IF 280 THEH GOTD LG
285 1MFUT 1 1-'.'!'?!'." PRIHNT =700 S=HALL"
5@ IF I51i AND D THEW GOTO 138 1o LET Fsl
308 FRINT 1 1040 RETURH b= ot
318 LET D=(D+T 27,770 1E58 IF Wi=desd THEM RETLEN
220 GUEUD | lo 188 PRIHT "TO0 RIGH
a3 IF F THEW GOTO Z38 1@da LET F=i
320 ois 1100 LET Feg
% ELE‘?MT “WIDTH? Y. 1118 IF De=30@ THEW OTO 1158
I7g THPUT W 1128 FPRINT “TOO SHALL®
= GOSUE 1e0d HE %m!
ﬂ JI"-IFEIEHTTLEH - 1153 IF DS=o0ad THEM FETURM
418 PREINT 11l PRINT *T00 BIGE
dZ20 PRINT “DEFTHT “; 1178 LET Fal
430 INPUT D 1180 RETURM
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Simon
by Dave Middleton

S HL=1 POKE2EE7S, 23 - "RINT"S" GOSUESGHA:S0SURSE0E PRINT T

18 HL:I * LD =" pIaTa e A eI T A nf T e eI T T T e TR TR TR AT [ e T eI e T TeTaTeTN]"  Ti =FEE). M8 200

15 POKEZES7R, (1683 +20R3: ED‘SL-'EF‘GIEI! 1'-IT1F1L 15 )
o PRINT Sy TN » - $OSUEZ00 ' FORRN=1TONL ' ONACRN)GOSUB401 0, 4820, 4030. 4040 ' H
0 DF=0L PRINT"S@QUR le'hE' "TREC 12 "3RS CORERS"HF  FORREMN=2TOMNL

48 GETAS IFRFPPYANDAFC", "ANDAREL "L "ANDREL ™, "THENSE

5G4 IFA$="P"THENGV=1, 4

58 IFRE=", "THENBY=

78 IFRE="L"THEHGY=4

20 IFR%=";"THEMNGY=2

9@ JFGY<RCRN I THEMGOTOSO0E

95 OHGYGOSUE4GR10,46820.4928. 4040

1868 HEXT 'ML=HL+1 " IFNL=32THEMHL=1 - DL=DL-3060 :FORM=17T0309: NEXT GOTOZ8

118 FORX=1TO3208 HEXT: HP=NHF+HL GOTO20

vy FEINT"S"LEFTSCCD®.Z)

1918 FORK=1TO& :PRIMTTABCTBICOE" A ' NERT

1828 Cox="3"

1638 POKE3IEEYS, 15 FOKESSSTY . 0T  FOKEZSETS, OT POXEIES7E. 0T RETURN

2088 PRINT"®"LEFT#{CDs,Z)

2818 PRINTTRECTRICOS"T 1

2828 FORM=1TO2 :PRINTTABLTEACOE" = NEXT

2838 FRINTTRE(TE)CO®" |

26848 POKE3S8872. 0:-POXEIETTS, 8 POKESSETS,. B P0KE3S2TE, B RETURN

20868 FORRM=HLTOMNL+1 A(RNI=SINT(RHDC LB %40+ ] ' HEAT  &S=HL : RETURN

4818 TE=3-Z2=1 COf="H" 0T=240'G0SUBID06: FORX=1TODL MNEXT GOSUBZOGD:SORM=1TODL HEX
T RETURN,

428 TBH=19 Z=3 -CO%="@{" 0T=235 GOSUB 1088 - FORK=1TODL ' NEXT ' GISUBZS0R FORN=1TODL ' HE
AT RETURN

4828 TB=8:Z=15 CO$="3" 0T=231:G0ZUBR1068 FORK=1TODL MNEXT ‘LOSUBZOG8  FORM=17T00L ME
M1 RETURN

4848 TB=0:Z=2 COf="M" :0T=225:G0SUR1068 :FORX=1TODL HERT "GOSUBZ0E2 | S0RN=1TODL HE
RT:RETLRN

od88 PRINT"TIDIFFICULTY LEVELCI=S":INPUTIL ' IFDLCIORDLSTHENGOTOSOGD

5819 DL=5-0_ POKEG.DL PRINT"ZE" RETURN

SRS PRINT" TNiIelaeirialsrlesRlz?y'0L MADE A MISTRXE '®Y POKEZEETS, 2

SRR POKEZSE7YA, 15 FORM=1TOSO FPOKE3ZSESTS, (29 POKEISETS, 129 POKEISSET
6685 :POKE3SETE, 0 POKEZSAT4. A POKEREA7S . 6 POKEISETS . B - POKERSSTT,
5010 PRINT"MNeNRBAYO SCORED “"NP+DPF

6020 PRINT"EMPRESS “Fi1* TO SRESTART

6830 GETRE IFAFC-CHRECIZ3) THENESRG

o048 PRINT")' CLR:GOTOIO

Fa10 PRINT"H" :TB=2:Z=1 GOsUEZD08

rB28 TB=15"Z=2 GOSUE2G00

7O28 TB=8:2=15 GOSUBEG00

T840 TE=0'Z=2' GOSUBZ003  RETURH

2080 POKEZe373, 113: 2R ITMT" Teienin"

S08S PRINT"R .

2818 PRINT"N | e & o SCEnE s 3— 31 R

25 EXT

——
L= I~
ol

2020 PRINT RI® Wil & i EDN S NIV,
2038 PRINT"R|& Nl NI 0 EEIM
=048 PF]HT"MEW‘N].}I % iTHE Om EIRIY,
2050 PRINT"MI i ETE EPEE R ORIV
8868 PRINT"MAI - (- B Ef- ST N Bt I
BEVO PRINT M| a0 ¢ O OO e M1

BE58 PRINT"M® Hi
=698 PRINT"MOBERFRESS “F1° TO :TFI'F‘T"
218080 GETRF ' IFRFCZCHREC 1S3 THENG 1D
2118 RETLURH
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Open Forum

10 GOTo 1000 270 LET C4(2%VAL D4(C))=AS(INT{RND®6 )+1) E}?h‘i?frmd}-r? ol
20 LET A(A)*=INT (RND*6)+1 280 MEXT C

30 LET B&(2%A)=A8{A(A)) 200 PRINT TABR 10:C%

40 RETURN 300 PRINT

S0 FOR A1 O 5 310 NEXT & +
60 GOSUR 20 320 FOR A=1 TO 200

70 LET B{A(A))=B(A(A))+1 4 330 MEXT A

80 NEXT A . 340 CLS

90 PRINT TAB 10;B$ J 350 RUN

100 PRINT 4 ’ 500 DIM Ri{G)

110 FOR G=1 T 2 510 FOR A=1 TO & ;

120 GOSUB 200 I E20 IF B(B)}>2 THEN LET R[8)=1
130 PRINT TAB 10:B% 530 NEXT B

140 PRIMT 540 FOR A=1 TO S

150 HEXT G 550 IF RIA(A))=1 THEN GOSUB 20
160 PRINT TRR 12;"PLAYER" 560 LET BIA(A))=B(ACA) Y+

170 PRINT 5T0 NELT A

180 FOR C=1 TO S 580 RETURN

190 LET C382*C)=AS{INT (AMD¥6)+1) 1000 LET A$="9TUQKA™

200 NEXT C 1010 DIM BH(10)

210 PRINT TAB 10:C$ 1020 DIM A(S)

220 PRINT 1030 DIM B(6)

230 FOR G=1 TO 2 1080 DIM CH010)

240 INFUT D% 1050 PRINT TAB 13:"ZXB1"

2ol IF Df="0" THEN GOTD 300 1060 PRINT

260 FOR C=1 TO LEN D= 1070 GOTO S0

CLASSIFIED

Buying? Selling? Recruiting
Software? Swapping? Hardware?

Whatever it is you want to advertise
get a fast response from Popular Computing Weekly.

Now you don’t have to wait for months
to get your ad in the press.

Call David Lake on 01 839 2846 now,
or use our write-in service

STARTING NEXT WEEK
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HOW TO RANDOMIZE
COLOUR ON A ViC?

Charles Sevche of Willow
Rogad, Cannock. Staffs writes:

I have written an adven-

tufe game for my Vie-20,
and would like to koow of it is
passible to add a routine which
will sutomatically change print
flalements to a rendom col-
our, 5o that if the same mes-
sage comes up more than ongg
tn 8 game, it will not necessan-|
ly appear in the same colodr
each time. Is there a routife
that can do that, please?

It cun be done fairly esi-

Iy by assigning a string,
say AS, to all the colour codes
at the start of the game. Then
vou need a subroutine, which
assigns BE 1o one element of
AS. The main line of the
subroutine should be:
B3 = MIDS AL (N T RND
1T+ 10,

Then, when vou return to
the main program, vse a line
beginning:

PRINT BE. ", . . put your words

This should produce the

effect you want,

HUBBLE BUBBLE RAM
NO TROUBLE

John McPherson of Lands-
down Grove, Swansea writes:

I have just built myself a

16k memory wnit and
have become very interested
m how computer memory
works. | have some idem, bot
would like o know more,
especially sbout bubble
memones, which | saw de-
monsirated at the “Challenpe
of the Chip" exhibition at the
Science Muoseum last vear,
Could you suggest a source of
information on computer
memory for me?

There are a number of
good (and prefty compli-
cated) books which discuss
computer memory. A good
general introduction to the
subject s Walter H, Buchs-
baum's book Personal Compu-
ters Handbook, published by
Howard W. Sams and Co.
Other books which treat the
subject in more detail include:
O Computer Storage Systems

Peek & poke

Peek your technical queries to Graham Chariton. He will poke back an answer.

&
and Tﬂ:‘lﬂﬂﬂmgr. by R.
Matick, from JTohn Wiley and
Sons. _
O Memory Design: Micro-
computers to Mainframes, in
the Electronic Book Series,
from MeGravw-Hill,
£ Micrgprocessor  Applica-
fions Mnus!, vin Motorola
Semicondoctor Products, from
MeGraw=-Hill.
O Introduction o Microp-
rpcessors, by L. A, Leventhal,
from Prentice-Hall,

WHERE HAVE ALL THE
ZX USERS GONE?

Martin Hedegger of Owford
Gardens, Ashford, writes:

Q | want to get in touch
with other ZXE] owners

in my own area. Can you put
me 0 touch with some please?

There i= a local ZX81

Lisers’ Group in Orping-
ton, Kent, organised by Roger
Pyatt, at 23 Arundel Dnve.
You can phone him on (66)
2251,

If you would prefer to stant
YOUr OwWn group, we supgest
you place an advertisement in
i local puper, saying some-
thing like: ‘Interested in the
ZXE1? 50 am L Please get in
touch 50 we can share prog-
rams . . . then put your name
and address or phone number,

I think you'll be pleasantly
surprised at the response you
pet.

BBE KEEP QUIET ON
MICRO SOUND FX

Ciraham Blackmore of Bridge
Lane, St Leonards writes:

I have a BBC Micro-

computer and find the
instructions regarding the
sound in the manual absolute-
ly useless. All it says is: “The
syntux for this statement was
not avinlable in time for this
provisional User Guide.’
Could you please tell me how
they work?
A The BBC estimate they

will have to sepd out
some MLODD copies 0f the new
User Guide when it is com-
pleie. From the proofs of the
new guide, and from my own
experiments on the compuiter,
it is clear that the SOUND

command 15 very easy 1o use,
and if you avord ENVELOPE
the first few times yoo use the
computer’s sound facility,
you'll find SOUND casy 1o
masler.

The word SOUND has 1o be
followed by four parameters.
The first (0 to 3) chooses the
sound channel, the second (-1
to =15) sets the volume, the
third chooses the pitch of the
note (1 to 254) and the four
controls its duration.

A simple, one-line program
which puts all the SOUND
output through its paces inde-
finitely, producing a sort of
weird electronle music, is:
18 SOUND RNDN4)-1, - (AND

m.mﬁil.ﬁﬂﬂiﬂ?

The sound command is very
versatile, as can be seen from
the following program, which
produces an effect you may
well wish 10 incorporate into a
program. It ts only one sample
of the infinite range of sounds
availshle:

T SOUND 0, -15,100,6
208 F0UND 1. -15130.5
30 SOUND 2 - 15,1404
40 SOUND 3. - 151602

THE HILLS ARE ALIVE

WITH THE SOUND OF
Paul Jacobson of Sandy Hill
Road, Birmingham writes:

I have heard that it is

possible 1o play music on
# £X81. 1 can’t see how this
counld be done, short of some-
how modifying the horrible
sound that the compuoter
makes when it is SAVEing.
Could you please tell me if it is
possible 1o use the ZXE1 for
miugsic, and if so, how 1t could
be done?

It is possible to produce

music of sorts from the
LXA1, although the sound is
not pood encugh o allow the
computer to be used as a true
musical instrument.

You need o machine code
routine and a good one is
given in the book Mastering
Machine Code on Your ZXE].
Author Toni Baker makes
some prefly extravagant
claims for this routine, saying,
for example: *. .. one big
advantage machine code does
have over Basic is precision —
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and this program is in machine
code, not Basic,’

If you don't want tn go o
the trouble of working in
machine onde, a music prog.
rim (of soris) can be writien in
Basic. Try the following, and
see what it produces from yoor
TV's speaker,

13 REM «MLISIC

130 NEXT Z

188 PALISE AND- 16
198 RAUN

| WANT TO BUILD LP
MY ATOM

Tony Asherwood of Filltop
Lane, Paignion, Dievorn writes:
[ have an Acorm Atom
which I bought, unfort-
nately just before the news
that Acom would boild the
BBC Micro was announped. Is
it possible to upgrade mv
Atom o BRC specifications
through some EPHOM, or
something similar? What other
EPROMSs are availahle for the
Atom?
A Acorn onginally prom-
ised thar EPROM:s 1o
bring the Atom some of the
way towards the BBC Micro
would be svailable in early
January, bt they do not seem
to have appenred

When they do, it wall give
your Afom the facihity in
working 10 o generoos subset
of BRC Basic.

There is a 4K ROM vorsion
of Visicale avmilahie for the
Atom which, savs Atom, can
cope with anvthing from a
household budget to company
accounts,

Send your gquestions to Peek
& poke, Popular Comput-
ing Weekly, Hobhouse
Court, 19 Whitcomh
Street, London W2 THF,

s |




David Kingsbury puts in a
good word for assembler or
low-level languages.

MANY TEACHERS of computerisiu-
dies helieve assembly language prog-
ramming is destructive because it can
confuse pupils. Thay say it doas not
allow an easy iation of the
siructure and flow of good program-
ming.

As with all good fishing stories,
there is just enough truth in this notion
to allow someone to extend the argu-
ment beyond recognition. Many of
those who put down assembly lan-
guages or 'assemblers use and pro-
mote Basic or another high-level lan-
guage such as Pascal, Comal or
Forth.

Here are some harsh facts.

There is no ‘best’ computer lan-
guage, because there is no 'best’ job
for a computer o do. But some lan-
guages are very successful for cartain
tasks.

Basic is a good language for begin-
ners to learn about computing, but it is
a dreadful distortion of Basic to use it
for word processing. It is also impossi-
bie lo write high-speed programs to
produce pictures or graphic displays in
Basir,

Fortran, the grand-daddy of high-
level languages is a good language for
scientific applications.

You will get faster

Forth and languages such as Stoic
are arguably the most general pur-
pose languages cumently available;
fast, versatile, suitable both for con-
trofling aluminium smelters and for
handling text manipulation. They are
not easy, howaver, to read at the more
primitive levels of a program's de-
velopment.

Assemblers are low-level computer
languages in which one instruction by
tha programmer produces one instruc-
tion in machine code for the computer
to obey. Consequently it is difficult to
write programs in assembler quickly if
your program is still in the early slagas
of its development.

But if you really understand the
purpose of your program and the
_s_tapca you must carry out fo achieve

the ultmate aim, programming in
assembler will get faster and faster as
you combine subroutines and mod-
ules that you have already written.
Let's look al how programs can be
constructed using standard assembler
instructions. Suppose you came
across the following program:
BUTTERCUP ZERC
COWSLIF SPACE
DOGWOAT (SCREEMNTOR), ¥
ROSEHIP
HARESFOOT LINELENGTH
MEADOWSAFFRON TRIFLE
You might reasonably regard this
with some suspicion. But it is just a
program writlen in assembly language
lo clear the top line of the screen in a
computer using a 6502 central proces-
S0r Unit.

TRIFLE

o Bl R =

Any names would do

Look at the program again when it is
written like this:

1 LEY ZERD

Load register Y with zero

2 LD SPACE

Load the accumulalor with a space
character

3 TRIFLE STA (SCREENTOR), ¥

Store the value in the accumulatar in
the memory location pointed to by
adding the variable SCREENTOP to
the value in register ¥

4 INY

Add one to the value in register Y
3 CPY LINELENGTH

Compare the value in Y with the value
In the variable LINELENGTH

[ BNE TRIFLE

Branch 1o the label TRIFLE if Y is not
ual o LINELENGTH.

point of the herbal names in the
first version is anly to point out that an
assambler could use any names or
mnemonics lo describe the same ac-
tion. For example, MEADOQW-
SAFFRON may be BNE or anything
else in source code, 50 long as it
stores the 6502 machine code instruc-
tion D@ when the program is assem-
bled to objact code.

Early assemblers for microcompu-
ters sometimes used non-standard
mnemeonics but you should now be
able to buy an assembly language
program for any microcomputer that
uses standard names for each instruc-
tion strictly in accordance with the

Languages

It's easy onnayou can speak the language

central procassor unit's manufacturers
specifications.

A ot of talk goes on about “struc-
tured' languages. Or how isn't it good
that PASCAL is structured and isn't it
bad that BASIC just works without
structura,

FProgramming with a clear idea of

' what you want to achieve is most likely

1o be successful and if you break the
task down into smaller jebs and bits
thal you will do many times then you
b;;Iln:.:s:p.line structure without really notic-

g.
Nevertheless, a well-designed lan-
guage can make you think about a
problem in ways that will contribute to
its solution. The instructions:

3, 5] LINTIL
REPEAT . . . WHILE
IF . THEM . ELEE

are generally held o be structured in
the sense that they define a module in
the program with a known exit.

Look for structure

Aszembly language programs can
have as much or more structure than
higher-level programs. Look at this
short program for example:

WAITCR PHP
PHA
Wi JER GETCHAR
LOA CHARACTER
CMP CARRIAGERETURN
BNE W1
PLA
PLP
ATS

B s RS =

Thatisa DO . . . UNTIL construction in
that the program carries oul the In-
structions in the loop formed by lines 3
to 6 until the key pressed by the
operator is the Carriage retum or
newline key.

If you are approaching this subject
for the first time then some of the
terms will be unfamiliar. The easiest
way lo overcome the problam s 0
acquire a well-written book and read it
while using your computer.

For people with a 6502 based
machine there |s nothing better than
6502 Software Design by Leo J. Scan-
lon (Howard W Sams & Co. Inc. ISBN
0-672-21656-6).

Other books are available for ZB0
based computers. For example, the
one by Adam Osborne is quite ade-
quale,
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Sound & vision

1_l-"'
186 REM \
288 FEM IMITIALIZE
200 REM
488 Yi=3s3T4 | 2=36873 V3=3E637E © V4=3887T
o688 REM SET VOLUME
BBE POKE V5.7
TEEB REM
300 REM INPUT HOTESS
2098 REM KEY OF C
1006 REM .
1166 DINM A 1S
1288 FOR L.= 1iTO 15 :READ ACL) MEXT 1
1368 DATA 155,261,207,209.215.219, 225,225,223, 231,232,236, 237, 239, 24@
1488 REM '
15868 REM IMPUT USER TEFIMED TLUME
1568 REM
1788 PRINT"J HOW MAWY MOTES » INFUT H
1868 DIM MM <N,3) :
1968 PRINT"24 ENTER TUMES™:PRINT" VOICEL.VOICEZ,VOICEZ, SRETURNE"
2008 FOR I=1 TO N : INPUT MN{I, 1), NNCI,23. MNCI,3):
2166 REM
2268 REM NOW PLAY TUME
2388 FEM
2480 FOR I=1 TO M
L0800 POKE V1.AHNCI. 13 'POKE Y2, ACHHCTI .23 FPOKE W3, R(HNCT 255
26808 FOR J=1 TO 188 : MEXT J
2708 FOKE ¥1.8:POKE ¥2.@ ' POKE V3.8
2809 NEXT I
2988 PRINT “PLAY TUME AGAINY; (INFUT W

VS=36B7E

IF WE="¥" THEM GOTO 2498

HERT 1

Stick this in your Vic and play a tune

The Vie 20 microcomputer from Com-
modore is an ideal first buy for any
user interested In microcomputer
music. Although you won't quite be
compeling with Depaché Mode from
the day your Vic arrives, the sounds
that the computer makes possible are
to say the least interesting.

| found that after a while the limita-
tions of the Vic started to become
annoying, but for baginners it is fine,
The graphics are good too.

The listing given hera provides the
kernel of a music-making program,
which will give you some ideas to work
from. You can make it more sophisti-
cated — especially with regard 1o the
input routines — in a number of ways.
A smarl screen display wouldn't go
amiss either. | left those so you can
siot them in to suit your own lastes.

To keep things simple, the notes
stored in the array A are two oclaves
warth of the key of C. If your ears are
very good you will notice that the
notes are not exactly perfect, but for
now they will pass muster. Figure 1
shows the notes together with the
values that need 1o be poked into the

—

ﬁﬁﬁﬁf

c 185 1
D 201 2
E 207 3
F 208 4
G 215 5
A 219 6
B 223 7
c 225 8
D 228 ]
E 231 10
F 232 1
G 236 12
A 237 13
B 239 14
c 240 15

Vic's voice registers to obtain those
noles; the third column shows the
positions of the notes in the array,

Figure 2 shows a musical stave,
Tha names of the notes are marked
on the stave in their comect positions.
To the left of the stave is a list of the

" numbers relating to each of the noles,

and to the right is the position of the
note in array A, Enter a zero 1o output
a silence from any one of the voices at
any point in the lune.

The program is pretty straightior-
ward. When it is run, the question
‘How many noles? appears. On an
unexpanded Vic you will be able lo
store around 130 notes, on a Vic with
the 3K super-extender this becomes
about 280 notes. After that you have
to input the noles, giving the numbers
in figures 1 and 2 — voice 1 first,
followed by a comma; then voice 2,
comma; voica 3, return. The tuna will
then play.

If the volume on your tv is set too
loud, you may jump out of your skin.
But you are now making microcompu-
ter music.

Try buying the sheet music of your
favourile songs and enter them, but
remember that the timings are not
programmed yel. Sam Blythe
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Here's how you can win

la ZX81 16K RAM

Each week we plan fo give away’
valuable piece of hardware as a pfize ﬁ
the bast program written by you, th
readers, on a thame sel by us.

The program must be'no longer than
100 linas, and be suilable for the Vie 20,
the ZXB1, or the BBC Micro.

Your entry shodid be accompanied by
an explanation of the function and use of
the program and also of how you Went
aboul writing I, !

The winner will be reader who In
the opinion of the Editor of Popular
Computing Weekly hgs sentin the mast
original and Inventi rogram,

In all casas his decislon is final,

From time fo time we will also publish
programs which did not win the compati-
tian, bul which we think will be interesting
io other readors.

It that happens we will pay Ihe usual rate
for contributions 1o the magazine.

This waak's fantashic % is a ZXB1 16K
] r the compel-

fion 1s: Treasure [sland.
“Bend your program io. The Editar,
Popwar Computing Weekly, 18 Whitcomb
Streat, London WC1.

Flease mark your entry 'Hardware Com-
petition 2° — and remembar i musi raach
us by first past May 10, 1982

Competitions

a Complete the crossword
and win £10

'_lf{.l_"_!"'_l_!'_'
. EE N

B Danvics foe drang kg our of 5TA i fslraal (1)
8 Rueicovds wonk areas (8

1D Skows power o Fispoaiar [B)

11 Cusal somg of & coupte (4)

13 Splked poird leads o sick man (8

14 Dnd geds cover ior prolecion (6)

7 Bhall strefchor (£)

18 Computing frust, sound bl wilh rece of Ui
nim (B)

20 Gangsler has & twen bafore removing o
thousind fnom minimoem msal (8

i | ? I:rj.uuh-'a with getiing the hosse sway lom
1 (1]

DOWH

1 Ooscive outpul oevica (6]

2 You're mmding B anrswer| (7.4)

J Pamibed Grandmather 10 go on haath (7)

4 Hepressnisive o] B man (5

§ Operate, using tha calculis, edraciing the best
pant ()

& Four-bf represeniation nnd o8 — rovise
axam! (111

T Rules ghing divsclion 10 & sador [4)

{2 Claans Moor speces (7]

15 Bwilch |ssinring (5)

16 I'T:I.H;TE Imairemenis up 0 150 domongiration

1T Cuickdy re-pdvaries for besic data input (4]

18 Do Bw wrong Rurciion (3)

3 Solve the puzzle
and win a gift voucher!

The stall of ihe "Neverwvorks Telephone
Company” played an April Fool's day joke
on the loreman,
Some of the apprentices made & spectal
"joka’ dial thatl they slipped info a batch of
e

n phone dials which
.-"'n. ?*1 5 41"-.\ had bean deliversd,
‘g \ As you can sea the

figures were all jum-
2 bIE{rd' up!
hi foreman was
E_ﬁ_,/ most disconcartad,
as he assumad thal the whole batch was
faully, He gol 50 angry that he threw the
|oke dial against The wall.

The apprantices found thal the dial had
broken inlo three pieces, and that the
number shown by the digils on one ol the
pracEs was the rasull thal would be
obtained by multiplying the numbars pro-
duced by the digils (or digit) on both of the
ofhar wo peces.

in each case the number was Ihat
otamed by reading round in a clockwise
diraction,

What were the numbgrs?

Readaers can enter any or all of our
competiions, bul pleass use a sgparaie
envelopes for each as this helps our (udges.

Thia winnasr lor the ciessword and tha
winner of the puzzle in sach case will ba
the first name outl of the hal

LClosing cans lor both the crossword and
ihe puzzie iz the Monday, three weeks
gher the cover date.

Pleasa mark your envelops 'CROSS-
WORD' or 'PUZZLE"
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MORE FUN WITH YOUR ZX81!

The addition of our fully-compatible,
assembled, tested and guaranteed

16K RAM PACK

PUSH-ON PLUG-COMPATIBLE MEMORY

Means more memory for better games
and bigger programs

ORDER YOURS TODAY FROM:
CAPS LTD. Dept. E, 28 The Spain, Petersfield, Hants GU32 3LA

| Please send me my Byg Byte 16K Ram Pack, | enclose chequa/ |
| postal order for £34.95 (includes VAT, Postage & Packing|

|I"-.|=arne MEA 3 R A R4 7 0 by A e e A R N A g '
Address ..........

t_ﬂ'ffj_’.’ﬁfﬁ'...

Aow 28 days for delvery

Fully inclusive price

£34.95



ve Ime

one good

L. VIC is outstanding value
tor money. No other colour
home computer can give so
much for under £200.

2, Total standard memory
25K made up of 20K ROM and
oK RAM.

3. Fully expandable to 271K
user RAM.

4. Microsoft Basic inter-
preter as standard.

5 Accessible machine

language via plug-in
cartridges.
6. Connects direct to
monitor or standard television,
7 Full size typewriter style
keyboard.

8. Full colour and sound.

9. All colours easily
accessible.

10. 62 predefined graphic
characters direct from the
keyboard.

1. Full set of upper and
lower case characters.

Accesspries include:

& Cassette ape unit,

= Singhedrive 517 floppy disk unit (170 K byies
capacity).

& Bl-eolumn don matsix printer

= 3K BEand 16K LAM expansion cartridges,

& PMogmmming aid packs; machine code
mmitorcantridge, programiners” ad cartridee, high
resclution graphics carridge,

reason why I should
choose aVIC 200 home computer:

12. 256 displayable characters
direct from the keyboard.

13. High resolution

graphics capability via plug-in
cartridges.

. Prngéummablc function
kevs can be used with plug-in
cartridges.

I5. Automatic repeat on
cursor function keys.

16. User-definable input/
output port.

II Machine bus port for
memory expansion and ROM
software.

I8. Standard interfaces for
hardware peripherals.

9. VIC20istruly
expandable into a highly
sophisticated computer system
with a comprehensive list

of accessories (see panel below).

20. Full range of software for
home, education, business and
entertainment on disk, cassette
and cartridge.

e —

# Plug-in comversion box for o full 32K,
dilcodumn x 24 lines VIC including Prestel come
patabiliey

& RS 23N communicarion cartridge

& Memory expansion boind

= |EEEMSS interface canrislge.

# Joyeticks, light pens, paddles and motne
comemnllers

””

21. Books, manuals and leam-
ing aids from Teach Yourself
Basic to the VIC programmers’
reference guide (a must for
advanced programmers).

22, FullsupportforVIC owners
— their own magazine ‘VIC
Computing’ as well as a national
network ot VIC user groups.

23 National dealer network
providing full service and
support to VIC owners,

24. Expertise and experience
— Commuodore are world
leaders in microcomputer and
silicon chip technology,

25. Commodore is the leading
supplier of micro computers
in the UK to business, schools,
industry and the home.

26. VIC 20 is the best-selling

colour home computer in
the UK.

How many reasons was it
you wanted?

c: commodore

VIC 20

The besthome puter
int}m“ucli“d.n

FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO: COMMODORE INFORMATION CENTRE,
675 AJAX AVENUE, SLOUGH, BERKSHIRE. TELEPHONE SLOUGH 79292,





