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MICRO SYSTEMS

72 Honor Ok Park, London SEZDY
Telephone: 01-639 2202 !
Telex No.: 896691 TLXIR G "ATEANTIC"

Atlantic VIC-20 CASH Prices

£185.95
£42.95

Vie=20 Computer
Vie Cassette

Hiilfé.ﬂﬁ[, OFFERS

Oki Microline 80 printer (RRP £200.00)
£269.00 + VAT

L L

Ricoh 16005 Daisywheel (RRP £1,600.00)
Printéy’ £1.295.00 + VAT

For further information, give us a call and ask for
our trade desk. If vou prefer to write, please
complete the form below,

Mame ...
Address ...............
Phone Number

Information required on...............

Buy our
£A75 v
Daisy Wheel Printer
for your computer

and you have an
'Electronic

Typewriter
. absolutely FREE

ORE

MICRO GEN QUALITY PRODUCTS
ZX81 A/D CONVERTER BOARD

ginally devaloped for joystick control, can be used for such applications as measurement of

This 4-channél analogue to digital converer, ori
voltage, temperature, light intensily atc.

The board fits in batwean the RAM pack and the ZX81. (No skill is required bo miake §
RAM pack.)

JOYSTICKS FOR THE ZX81, o

* Tha most exciting add-on ever for the ZXB1,
* One or two joysiicks may be connecléd wia our A'D board,
* Tumns your ZX81 into a true programmable games maching
* Extends ihe capability of the ZX81, imagine the tremen

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

Plaasa nole thal you cannet connect conventional analoguees joysticks directly 1o the digital input

SUCTT 8BS QS 15 réguired.

A free copy of ZX AMAZE plus any one of the games ksted below when ordanng a Joysiick and an A'D board

Programs available
You've tried the rest, now iy the BEST.

MNYADERS
15 program has many Teg

Cuite simply the best breakoul on the market.
Fealures seven bat angles (you won't find this ona easy),

ZX NEW YORK

A very addictive game.
o 8nd shoot your way oul of trouble, otherwise you ane doormad to crash, G

play. On the reverse of the cassette is ZX REFLEX, find cut how tast you really are.

maﬂm ahiginal and still the best + Graphic display of chessboard * Six levels of play
tomputers & Board can be sel up 1o any position * Has ability to change sides or level in mid-gam

Reselable function + Single key emiry

side, records time laken by each player

All our games

are writlan in maching code, and can be used with joysticks or keyvboard
library case.

To allow you fo prove 1o yourself thal our products are second fo none, MICRO GEN offers the following lermms W0 Our customers

14 DAYS FREE APPROVAL ON ALL PRODUCTS

All maney will be refunded i goods are returned in good condition within 14 davs of despatch.
It you write & program which s exceptional, please submit i 1o us. We will aer a royally i

GEN. Dep. P.1, 24 Agar Crescenl Bracknell. Berks

free yourself of thal dead, unresponsive keyboard

dous vanely of games and applicatons thal now become possibin

WS mciuding an gvar increasing rate of play (they’ll gat you in (he end).

enevales a different pattem, lor a differen! game each lime you

his connection, and il actually improves the stability of the

Price now only £18,50
nly £9.50 each

ports tound on most 'O boands, an A'D converiorn

only £3.85

now only £3.95

now only £3.95

* Displays record of your moves and the
gs & PLUS w CHESS CLOCK on reverss

now only £6.50

[excapt chass, kayboard only). Supplied on cassatie with

il i% suitable. Chagues and PO's payable 1o MICRGO
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Subscriptions .

You can have Fopular Computing Weekdly sant io
your homi: thi subscription rale is £10.95 per year,
for addresses in the LK

How to submit articles
Aricles which are submitted for publicaton
should not be more then 2,000 words long.
I ou ana writerg 100 & parficular seclion, such
a3 Programming, yvou should Itry to cover the
ground in about 1,000 words.
All submissions should be typed and a double
space should be eft batwoen aach lime,
Programs should, whenever possible, ba
computer printed,

We cannod guaraniee to retum every submithed
article. Populer Compuling Weekly can accapl
no responsibility for any emors in programs we
publish, although we will always iry our best o
maké Surd programs work.

Cover Bustmton by 1 Crag

Speech pack for ZX81, chess
machines rated.

Club Reports

Peter Gerrard reports on user
groups for the Vie-20.

Planet Ruler

10

How would you rule an aben planet?

Try this sophisticated ZXB81 game,
by Dave Maddiaton.

Reviews

10

Snake on ZXB1, Vic Super
Expander, ZX81 conlrol pors.

Programming

Using Peek and Poke functions
on tha ZX81

Open Forum

ZX81, Vic-20 and BBC programs,
Peek & Poke

Your guestions answared. .

Languages _

[

languages other than Ead-c__
Sound & Vision

Sam Biythe writes SOME rUsic.

Competitions

Win a 16K Ram pack.

Editorial

In 18th Century London prices of
goods in shops weare rarely fived.
Customers bartered and haggled for
everything.

Mear the end of the century Messrs
Flint and Faimer opened a shop on
London Bridge. Every item had a set
price and the shop assistants refused
to argue.

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

The booming personal computer
market could see a change back to
bartering. It is certainly worth your
while to shop around. When Ciive
Sinclair launched his 16K memory
pack the price was £49.95. The
cheapest of the 16K packs now on the
market is £35.

Over the next few months we can
expect to see many new companies
aenter this market and then prnces will
start to tumble. In the meantime Vic-
20 owners will realise that theirs is a
buyers’ market.

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

Next Week

30 APRIL 1982



Mt 1K E2.85
Music =16 E3.85
Wightesars Park 14K £4,58
High Res. Graphics 16K £3.95
Spate Invaders 1K £4.55

Space Invaders nm 3K £5.95
Breakat kK E398
Dragon Maze 16K £4.95
PMansinids 16K £3.95
Sernll/ :

| Ralling Riter 1-16K £2.95
Lia * 16K E3.95
Starbrak 16K £4.95
Mizssion ol

the Dasp 18K 595
Fruit Machina

and Panlogn 16K £2.95
Space Aescue 1% £3.65
Waerior 16K E4.55
o0& N"s  ex £37s

Assembly B1 wieg 1K £5.05
Azzembly 13 jaey 3K EB.O5
Hex. Lde/D, woey 1K £1.00

o haechware medifications
whitsomver.

EN

S.AE. for catalogue
All programs supplied on

! cassette with instructions
Send remiltance with order
(Cheque, P.O. Card No.) o

TIHGESDMGS

Dapd. C.w,

26 Spiars Clobe

Kegrmle

Solihul

‘Wil Midlands 893 9ES

When adult education
becomes child's play!?

BIG SNINGS - SPECIAL PRICE ONLY

&= ATARIS 9QQ 2

B.B.C.-ATARE | COoMete with BASC longuoge cartdge and manual Avoioble whist slocks last!
plus ANARNE 480 CASSETTE RECORDER NOW OMY £55

Its here at last! Py T S
Microcomputer G,
Games Pack 1 .

ACORM ATOM Packages

furtha-r information send large S.A.E.

(omputers for All 2

72 NORTH STREET, ROMFORD, ESSEX. TEL 0708 60725 E
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Wil Clive sell out?

By the end of the vear Clive
Sinclair's company may not be
quite such a personal affair as
it is at present.

Clive intends to offer 10 per
cent of the shares in his fast-
growing enterprise for sale o
ipvestors on the Stock Ex-
change. Currently he own®95
per cent of the shares of Sine-
lair Research, with a fnend of
his accounting for the other 3

per cent of the share capital.

Clive has hired Rothsehild,
the merchant bank — which
by thefway handled the con-
trovergial sale of the siate-
, owned Amersham company to
private investors — to take
care of his proposed debut on
the Stock Exchange.

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

will make a final decision ab-
out whether 1o go ahead.

A spokesman for Sinclair
said: ‘there's likely to be a
share placement of about 10
per cent of the company to
fund research and develop-
ment projects including an
electric vehicle without drain-
ing off too much money from
the computer side of the busi-
MESS.

Chess machines give tough opposition

Leading chess computers came
up against stiff opposition
from humans at the first Silica
Chess Computer Symposium,
sponsored by Kent-bazed
games specialist, the Silica
Shop, and staged at London's
Imperial College.

The machines acguitted
themselves respectably, but
their final ratings were below
the manufacturers” claims,
according to the organiser,
John White.

*As the sophistication of
chess computers has in-
creased, it's become in-
creasingly difficult to find out
just how strong they really
are,” said White.

“The manufacturers base
their estimations on contests
between computers or limited
trials against humans, and it's
uncertain  how reliable their
claims are. The sympogsium
wis designed to answer these
and related guestions.’

The machines tested were

Machine

Chess Champion Mk V
Champion Sensory Challenger
Gireat Game Machine (Morphy)

Won Drew Lost Grading (BCF)

d f 12 1M +/-1B
6 2 41 133 H-22
5 F 1T 1R +/~-20

Manufacturer’s claims range from BCF 145 1o above 160

How the chess computers fared against the humans

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

Time settings were made for
an average play rate of 2%
minutes per move, with ad-
judication after &) moves by
the imternational master, Bob
Wade,

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

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 player.”

The table shows the main
results of the contest. A full
account of the symposium with
detailed game scores is avail-
able from Silica Shop, 1-4 The
Mews, Hatherley Road, Sid-
cup, Kent DAl4 4DX.

DCP announce a ZX81 speech pack

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

Described by DCP as ‘a
fully enclosed, compact unit
which plugs directly into the
ZXE1", the new pack offers an
in-built speaker, volume con-
trol and extension earphone’
speaker socket, and takes its
power from the £X81.

A word-pack ROM s fitted
as standard to give numbers

from zero to over 1 million,
the complete alphabet and a
number of other words. Up to
three more 8K word-pack
ROMs can be added (o pro-
vide a 300 to 400 word voca-
bulary.

DCPF managing director
David Palmer said: “We expect
maost of our early sales to come
from users who want to use
speech in games, but the
speech is also suitable for
more serious applications such

as aiding blind uvsers. The
speech output does not sound
at all “*mechanical™ — in fact it
is very realistic.’

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
manufacturer.

The address to write to s
DCP Microdevelopments, 2
Station Close, Longwood,
Norwich NR13 4AX,

Commodore
sl_mw IS
biggest yet

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

Ponderously entitled “The
Third International Commo-
dore Computer Show' — in
the old days it was known to
one and all simply as the Pet-
show — this year’s event will
be (surpnse, surprise ) ‘the big-
gest and best Commodaore
Show yet', according to the
n[gﬁ!‘llﬁt]’i.

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

Among the products o be
shown by Commodore itsclf is
the forthcoming Ultimax small
l:ﬂl'l'l.plll]:‘[ I:EEE U NCWs s.l:nry
in last week's issue of Popular
Computing Weekly). Hob-
byists beware, however. Com-
modore admits that the emph-
asis of the show will be on
business, because this is where
the company sees most of its
sales coming from.

A number of specialist semi-
nars will mun throughout the
show, and guest speakers will
include Jim Butterheld, the
infernationally known author-
ity on the Commodore Pet
EDI'I'IEIJT:L

Y ZXers should
cum to Brum

Microscene Brum 52 is the
name of a one-day exhibition
concentrating on the Sinclair
ZX 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 £X
COmMpUter.

Furiher details are availlable
from: Microscene, & Bat-
tenhall Road, Harborme,
Birmingham 17.
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'From West London’s
.mall order speclallsts

l ONLY
1 £240

| incl cassette deck

| + FREE GAME

e SPECIAL umn'

| DELIVERY i

| Orderthe superh VIC-20 and cassatte deck at E240 (incl,

i VAT!} and get a FREE gam [ Braakoul™ or “Stunt Cycla™) I
worth £7.99 - and delivery is free, téol

' We stock all VIC-20 software, peripherals, paddias, efc - I

] including the full Stack and Arfon range. |

I Thi: bl macrocomputers !lqnhn‘.mq"r"-ahws {Appie, Commodons, eic) plus l
pespberals, prinlers. softwabe, games, books = and &l 31 ow prces! Dider loday

B trom et mad ooder spmeiaisgl~ sed Boupan wath chenue (o phone vour |

i Barclwycand na) Defrvery in 28 8ays or money-back opton |

l Lo sy & |'.-\..-='-_.':f\.|'.l. B ng! F S Gpk 15 10% whe B gaend l

L | e R O
lADDRESS £ P e RS S :

S S . e S S S s s - e S ! S—— E— ——

'I'WICI(ENHAM

COMPUTER CENTRELTD

?E Henth B4 Twickosaham Migds TW) 4BW J01-802 THAS01-B01 16i2)

— o — — ———-———“*----‘

Ctech Software
Simply Megabytes
Ahead!

DEFENDER: vou cedersd e planet agaenad UFDS, las
fgwrng Phres Graphecs, Sound #tlect. Thwuas, Laser Tonpedo
o, DRl Lapitdly i tadled G4+« Th 74.00
ARTRO BATTLEZOME: feilened i toe cochpst ol woar
WANCIUSEET, Wik wive She 30 graphecs of the earth revohong
ty B, glanng choram yous Fesd up depliny wou fudiensy
TipER The ey hurtieg (oweieds you, you ST 85 them TR
Fdwipon eplis Over The BOCEnes rost 5% vou Clemib b o ¥
HR G4« THIS 0D
FRUIT MACHINE: Dur versen has HAmgraphes ratss
ST, hEipen

gamble and inn playe Orpnges
IR LsTioing e gt win

G2+ TREAMD

POLECAT: Cosmnude Packman, you musi move v Habiba
Midsugh e condengpound mape, Dut you 8o iy chased By a
THERTET 80 yieo frapkd oyn B b iabbad |||'!= VA '.-r--'l:\l e heE] G wour
WO CAIROH S Qrowergy nn T 5o & The Blyr G4 + THMEO

BAIMEFIELD: ¥ims s steer your veay throssgh @ poriicass
runialied watkes mepdodveg Ay mees. blasing manes cam
e chasn res: nons G0« TSS a0

EARLY WARNIRG: finrmec Masse Command. deddicy the
aitacking MLAMS usng & rmalsne rada seresn s intercapt
] Gd -« TEG0D

NEB. O o= HAPHICE T = TEXT

ANY 3 ONLY £9.00

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

AX prices include VAT, P&P,
For other Progucts, see our advert on page 00

. . R e S s —

{From West London’s
\mail order specialists:

| ;5
@

48K Apple

12" Green monitor

12" Amhur Phillips
monitor

Epsom printer

| ALL PRICES INCLUDE VAT!

TWICKENHAM

C OMPUTER CENTRE LTD

Tt Hieath Bl Twichenhar M iddn TW AW [00-892 TRO6/00-881 1817

3
&

h—————--- L F F F § ] J e

Full Colour
and
Superb Sound

VIC-254

SOFTWARE

Our latest VIC 20 package is VICSOFT 7
and includes alf of —

BREAKQUT: Thm nossieni vl miss ooloarul you e avar wesn

SOUASH: W
DEATHRACE 2008 Dirvireg o & thidy road

Bl ATy PRt N BE e CEn

il you Mikd § oamamani Chamipeon

RS WO ITRT P Driy
SOUMNDS. A& siund pitecss gyrrresaer program. Everyiherg brom
heboopaein 1o bt ol miadas L TG L

MORIDE:! ¥ind silrondsd mudd Feosd (he sptsoeds, very T
oraphis!

MASTERAMIND: 588 byl £a5 Biad & moecpebechionss mesd ai
that Tull oolicor Braen 1aases|

WARLORDE: Prossct your cowrs froes giny bondenl!

VICSOFT 7 costs just £5.95 and
that's inclusive.
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Club Reports

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

You get £50 for stm'tlng up a User GroUpI

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

It didn't take 100 long after the first

microcomputers started appearing for
the very first User Groups in this
country to begin spnnglng up,

These wera usually up by
enthusiastic amateurs, who wanted to
pool their 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 they recently
renamed themselves, the Indepen-
dent Commodore Products Users
Group.

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

It soon became apparent 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 nurmber of regional sub-groups.
Today there are 20 of these regionals,
all coming under the ICPUG umbrella
of organisation.

As a point of information, the con-
tact for any queries, offers of help eic,
the person to contact is Mrs Eli
Pamphletl, at 7 Lower Green, Tewin,
Welwyn, Hertfordshire (Tel Welwyn
T325).

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

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

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

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

anything to do with a Vic Users
Group?

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

Secondly User Groups can orga-
nise seminars, attend exhibitions and
S0 on, again something that one per-
son alone cannot do.

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

Finally, it 15 a chance to meet
brethren enthusiasts, and find out for
yourself whal others have already
discovared.

S0, what are ICPUG doing in terms
of the Vic, and how do they hope o
proceed in the months to come?

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

It is his role to get the Vic machine
rolling, and with that in mind he is

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

As slated earlier, there are 20 PET
groups at tHe moment. If you contact
Mrs Pamphlett at the address given
earlier, she’ll be able to tell you whera
they all are.

Initially, ICPUG would like to see Vic
people joining existing PET groups. If
the demand is sufficient, these can
later disassociate themseives from the
PET side of the group, but of course
keap 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 exist to
work on the Vie.

If enthusiasm isn’t enough to con-
vince you, ICPUG are willing to offer
up to £50 to cover the initial expenses
of setting up a group. This will be
necessary to cover mail-outs and the
like,

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

Maybe a Vic group
If encugh get together on this, it is
possible that at some future date an
IVUG might appear, with its own com-
mittee and so on. However, time alone
will tell on this one.

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

Write to Club Reports, Popular Com-
puting Weekly, Hobhouse Court, 18
Whitcomb Streat, London WC2 THF,
with details of successes you have
had with your club, with ideas for
helping clubs along and with any
news of special mesetings. We look
forward 1o hearing from you.
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to ensure that the mines prosper.

simultaneoushy”

decide how many mines are goi
outside traders. You will also have
minerals to feed ypur pdpulation.

starve and may revolt or assassinate you.
or stealing your mineral stocks.

running off to another planet . ..
The program

made by the user.

(3220-3250) occurring during the year.

v the cost of opening a new mine.

d deaths due to starvation during the year,

i immigrants arriving during the year.

| number of mine shafts.

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

k tonnes stolen by Klingons.

n the year,

P population.
& mineral stocks.

Game invented by Dave Middleton

As controller of the mining planet Raith, it is your task

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

During the course of the pla year you have to
% to be built or sold to
to sell stocks of

If you are generous then more people will come to
Raith to work but ifyou are miserly the population will

Ancther problemwhich occurs are raids from Kling-
ons who attack occasionally either killing your workers

Power obviously corrupts so when you get enough
money into the treasury who is going to stop you

The program itself is very simple consisting mainly of
text. The game revolves around the value of four inputs

By balancing the input values the program will either
pranch to line 2000 and start a new year, or it will print
out a message governed by the proportion of deaths

{818 BT f=d®
1826 LET D=8
1038 LET £=3850
1048 LET K=355
1858 LET M=J4000
1888 LET L=1000
1878 LET %=1 ¥
18@8 LET C=4
1899 LET H=257s
1169 LET Ti=d
2088 CLS
2a18 FRINT “AMMUDAL COMTROLLERS REFORT FOR®
2828 PRINT “YEARR =.H
2825 LET H=H+i
2038 PRINT ]
2040 PRINT "SIR, DURIHG THE LAST YEAR: "
2058 PRINT
2888 FRINT D:° HORKERS DIED FROM STARVATION®
SBTR PRINT "AND ":I:" IMMIGERAMTS ©
2888 PRINT “CAME TO RRITH. "
<058 IF Y58 THEH GOTO Z20
2168 LET P=IHT (F/2)
2118 PRIHT
2128 PRINT “THE KLIMGOMS ATTACKED AND HALF OF THE
FEOPLE RRE DERD™
T2 PRINT
210 PRINT "THE POPULATION IS HOW “:P
2228 FPRINT "THERE ARE ";L:" MIME SHAFTE®
S238 PRINT "THE HIMES FRODUCED *:M:™ TOMMES®
22498 PRINT "OF MIMERALE AT ™:C;* TOMME/HIME®*
2250 FRINT "BUT KLINMGOME PIRATED *.K."™ TOHMES®
2235 PRINT "LEAVIHG " 5:" TOMMES IMW STORRGE"
2260 _FPREINT
270 FRINT “PRESS C TO CONTIMUE
S2E0 LET AF=INKEYS
Z290 IF A$C>=C" THEM GOTO 2286
308 CLE
2218 PRINT “"THERE ARE “;&:" TOMHES OF
2313 PRINT “MIMERALS IM STOCK®
sdel LET C=IHNT EnD#io
2338 LET YeC+17
348 FRINT
2358 PRINT "IT CURREHWTLY COSTS »
2368 PRINT Y.~ TOHMES *
2363 PRINT *TO OFPEM A MINE
2379 PRINT
238d PRINT “HOW MAMY MIMES DO YOU WANT TO"
2353 PRINT *"BUILD THIS YEART®
2488 IHPUT X
2418 LET ¥wINT AES
2428 [F ¥=8 THEM GOTO 2S00
2450 IF VEN<=S THEW GOTO 24206
24948 FRINT "THERE IS OMLY EMOUGH STOCK TO "
2458 PRINT "BUY MATERIALS FOR
2455 PRINT INT <82 :" MIHES®




2618 GOTO 2528

2648 LET L=l=¥ i

JESE LET S=54%%

SE50 FRUSE 29

so7h CLS

267 PRINT *“THERE ARE S:" TOMMES OF *
2676 PRINT "MIMERALS IN STOCK"

etrr PRINT

2628 PREINT "HOW MUCH STOCK WILL Y0OlU SELL To®
2690 PRINT “FEED THE WORK FORCET™

27908 THPUT F

27 1@ LET F=IHT -AES F

2728 IF F{=5 THEM GOTQO Z77@

2Ted PRINT

2738 PRINT "SUCH GEMEROSITY COMMAMDER BUT™
2740 FRINT “"THERE RRE OMLY ".5." TOMMES OF
2758 PRINT "MIMERALS IN STOCK"

2755 PRINT

27 GOTO 2650

2778 LET S=5-F

2788 LET D=P-IHT (F./20>

2780 LET [=2

cS08 IF D>=8 THEN GOTO 2538

"RATTH CURREMTLY HAS"
L. ®=HINE SHAFTS"

T CHUH MARY MIHES rJ]LI.*]"ﬂ:"_' SELL>Y

THEW GQTD 25
CONTROLLER. YOU OMLY HAVE =L
MINES j TRY SELLING A FEM LESS"

LET I=-DI/2
LET D=0
PALUSE 28
CLS
PR IMT
FEINT
PRINT "HOW MANY MIMES WILL BE WORKED?™
IHPUT &

LET GwINT ABS O

IF (=& THEW GOTO 3188

IF G{=L THEH GOTO 2938

PRINT “IMRGINATIYE THIMKING SIR BUT®
FRINT “HE OMLY HAVE ":L:" MINE SHRAFTS"
FREINT

GOTO 2900

IF INT G 2>
FRINT

PRINT “&.5 TOMHE OF STOCK MRS TO EE "

"RHITH HR5 ";Ls" MINE SHAFTS"

=5 THEM GOTO 3959
L]

3010 PRINT FURTHASE ERQUIPMEMT FOR®
328 FRINT TIYE HINE. HWE HAYE EHOUGH®
SR20 PRINT TO OPERATE INT {5/22;% MIMES"
025 PRINT
Jgdg GOTO 2508
%0 IF G<=1omF THEM GOTO :ioe
3055 FRINT
060 FRINT “COMMANDER. ONE WORKER CAM
are PRINT "CUPERVISE ORLY 18 MIMES. WE CHH"
ZOE8 PRINT "OMLY HAVE A, mfcTMum ¢ L IHT o« 1 aeF
030 PRINT "MINES OFERATIMG AT PRESENT
2034 PRINT
20FS GOTO 2938
3188 LET C=IHT CRHOWS+13
3118 LET M=Gel
3115 LET Kmfy
2128 LET CesRND#S+]
ER IF INT (8523002 THEM GOTD 2150
2148 LET K=[NT (59
3156 LET S=Z-K+pM
21608 LET OmSsEND
2178 LET I=IHT (Co(20aL+53P 100+
3158 LET Papsil
2158 LET O=INT (F/2@)
2200 LET ¥=INT ¢10%{38RHD-.235
z2 18 IF P<O THEW GOTO 1108
220 LET D=F=0
230 IF Do.%eF THEM GOTO coog
248 IF DO, 35¥F THEH GOTOD s106
J298 IF [C.Z2#F THEM GOTO S200
IZ268 LET Pa(
290 IF £2=1004F THEM GOTO &£300
3380 GOTO 2000
(ota 5] =
GO0% FRINT “Y0U HAVE BEEN RSSHSTHARTED®
S0g0 PAUSE 180a
GA2S INT
CR3R FRINT "WOULD YOU LIKE TO TRY AGAIM Y/ H"
S840 THPUT A
e L] Ag="Y THEH FLH
SQE0 [ S955
£118 GO0TD 3250
S208 CLS
205 PRINT "THE WORKERS ARE HUMGRY f#D"
&210 PRINT "THERE IS TALK OF REBELLION"
228 GOTO 3268
e300 FRINT "YOU HAVE GOME TO AMOTHER PLAMET"
o318 FRINT "WITH THE COMTEMTS OF THE

FRIHT =TREASLRY"
GOTO Se3a

f". -
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Snake 4

Deitasoft, Osterfeldstrasse 79d,

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

This is one of a rumber of ZX games
cassettes from this active supplier,
who publishes many items of serigius
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 seen; it
is mainly in machine 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 latter
disappears again. A caught mouse
increases the snake's length by one
block.

As it parades, the snake must not
touch itself 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 ullra-slow snake speed
and ultra-slow mouse retreat, Such a
choica, determined by fear of ulcers,
makes a very torpid bul still most
compelling game.

At the higher speeds you must be a
maestro to get anywhere.

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

(There are also a few 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 confrol 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 of comfort or
which hand you use; maybe it is to
make the game harder. Whatever the
reason, | found this a waste of time.
Snake loads readlly (it is recorded
at high level, so beware) and is fair
value for money bearing in mind its
oversaas origin. It takes up about 3K.

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

Tunesmith

The Vic Centre, 154 Victoria Read,
London W5.
Cassatie, price £5.95.

Essentially this is a simple music
composing program, allowing the writ-
ing, editing and saving of fairly
straightforward tunes.

The number of notes you can enter
obviously varies with the amount of
RAM you have on board. On a Vic with
JK 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 series of oplions
from which to proceed. The first
course of action is to enter program
maode and type in your magnum opus.

This is done straightforwardly
enough, by answering the guestion
‘How many notes? and then just
typing them in one after 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 o be played.

Next, how many times you want
each noté to be played, and finally
whether you want them played singly
or continuousky.

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

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

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

sic programming on
BBC Microcomputer
By Neil and Pat Cryer, published by

Prentice-Hall, 195 pages paperback,
price £5.95,

‘Approved by Acorn Computer’ shouls
the cover of this book. And so 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.
extremely wall,

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 is comprehensive — it
goes from swilching on, through Basic
and BBC Basic to special facilities. On
the way it deals with colour program-
ming, graphics, functions, string-
handling, user-defined functions, pro-
cedures, file handling, programmable
characters and sound. it does not go

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

Because 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 helpful dis-
cussion. The book closes with a not
very useful summary of BBC Basic
instructions and a detailed index.

Summary

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

Available from any Commodore Vic
distribufor.

Price £34.95 inc, VAT ;
There are 50 many Vic add-ons on the
market, with more appearing dally,
that it's difficult for a newcomer tof
computing to decide which one to buy s
It makes a nice change, therefore, 1o
find a product which 5 extremely
useful and not that expgpsivel

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

The next feature you'll notice is that
the Vic's function keys can be used
meaningtully! 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.

More important than this, however,
is the use of the Super Expander to

The Vic Super Expandsr

reassign the commands. I've now got
into the habit of assigning function key
1 to be the keyword RUN plus a
carriage retun. Thus pressing key 1
runs your program at a single key
stroke.

The limit to the amount of code you
can assign to a single key appears to
be four lines of the Vic screen, or 88
characters (less the five needed to set
the command in operation).

There are nine graphic commands
in total, 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 pen.

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 to produce
very easily the most infricate patterns
and designs, and are very useful in

Reviews
hardware

Mllustrating a point in an educational
program for example.

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

DCP Control System

DCP Microdevelopmenis, 2 Station
Close, Lingwood, Norwich. Prices:
Basic P-Pack - £37.95;: A-Pack -
£19.95; C-Pack - £25.95. All include
VAT and postage.

DCP has developed a control system
for the ZX80 or ZXB1. It consists of 5K
of RAM for Basic or machine coda,
and a single inputioutput port. The
port can be used to control many
devices and two extra packs may be
used with it to enhance 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 to 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 cannot be
expanded as it is without getting inside
the pack, but as it is inlended to only
be a control system in a school or
situation it should be adequate.

The port appears on twenty 0.1mm
spaced molex pins at 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 pon,
which is located at 22500, is latched.

The sockets to fit the pins can be

obtained quite cheaply from electronic
components stores. As the port is
memory mapped into 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 to provide a single ana-
logue-to-digital and digital-to-
analogue converter. The P-Pack must
be used to make the connection to the
computer,

The pack can translate a voltage
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
2.55 volis can be obtained by Peeking
the port. The number output by the
port is converted into a voltage within
the same range.

Tha DOP C-Pack

The C-Pack: this pack contains eight
reed relays, controlled by the state of
the bits from the output of the P-Pack,
These relays operate one contact,
which can switch up to 12 volls at a
maximum current of 1 amp. The con-
tact is closed by the appropriate bit
going lo binary 1.

The input of the pack is directly
connected fo the input of the P-Pack,
S0 it requires a voltage of 2-5 volts to
operate it. If nothing is connected
however, eight resistors connect the
inputs to 0 volts, thus the port result
will give @, if nothing is connected.

| have two reservations about the
C-Pack. One is that the reed relays
operate to a binary 1. This means that
when the ZX80 or ZX81 is switched on
all the relays will operate closing the
switchas.

As the switches will more than likely
be used to conirol various devices,
they will all operate on switching on
the computer. Precautions should be
taken therefore so that the devices to
be controlled cannot be used before
the program starts.

Summary

The other observation is that the
inputs to the C-Pack are not isolated
from the port, so that any voltage
above +5 volts could burn out not only
the C-Pack, but the P-Pack as well.
These packs will be very useful for
demonstrating the use of a computer
in a school or college. Thay 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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SPECIAL FREE
OFFER
READ ON!
UG

THE FIRST FULL FEATURED COLOUR
COMPUTER AT UNDER £200!!

EEENT A &4«
B B R REEEFEE

FEATURES
*Sound *Colour *5K Memory Expandable to 27K *Standard
PET Basic *Full size typowriter Kayboard ®Graphics "Pl.ug~in
mamary axpansion "Low-priced peripharals.

THE FOLLOWING ITEMS NOW AVAILABLE

VIC1  WIC 20 computer at £199.53 incl. VAT
¥ICI  WIC cossette wnit al £84.95 incl VAT
ViGN WIC 3K RAM carridge at £28.95 incl WAT
WICIV  WVIC 8% RAM canridge ot £44,95 incl VAT
WICW  WIC 18K RAM cariridge at £74.95 incl VAT
ARFI  Arfon Expansion Unit at £97.75 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

IBEK

437 Stoney Stonion Hood,
Coventry, CVE SER

West Midlands

Tal: (0303) BE449

Please charge my Barclaycard Access No.

ENEEEEEEEEEEEEE

Signed:

Or telephone onder.

VIC| E19999 + £345P & P[] VICH £44.95 « £1P & P[]
VICHI £2095 + E1P &P [ VICIV £44.95 + £1P & P[]
VICV £7495 + E1P&P [J ARFI £97.75 + £5 P &P [
e L T Lt il e e e
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JRS SOFTWARE

19 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 JJU
TELEPHONE WORTHING B5591 |Evenings and Weskanda only)
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16K RAM PACK
£35 (969.95)
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ZXB1 HEWSON CONSULTANTS  ZX81

64K MEMOPAK £79

Devedopad by Memotech this amazing 64K RAM needs no
axira power supply. Simply plugs neatly and firmly into the
rad@r port of your ZX81. Can be wsad with the ZX printer and
other add-on hardware
Just look &l these fealunes:

@ B-16K can be swilched in and out in 4K blocks 10 leave
space for memory mapping. @ 12-16K can be protected
against overwriting during loading from casseite. @ Directly
addressable and user transparent. @ Up 1o 15K of basic
program area. @ 32K or more of varlables area. @ Additional
rear edge connecior for usae with other add-on hardwara. @
Facts sheet FREE with each RAM purchased.

16K RAM £34.95

A top-quality add-on 16K dynamic memary specially designiad
for the ZX81, Simply plugs into the port at the back of your
sinclair. CGan be usad in conjunclion with the ZX prinber,
Meatly packaged in a black plastic shell 1o match your ZXE1,
Incredible value — why pay moa?

PROGRAMMER'S TOOLKIT £6.50

Arg you wiiling your own programs for the ZXE17 Then usea
our TOOLKIT to do the donkey wark. Copy i inta RAM belare
you stari work then you will have i &t your fingerips,
Comgprehansive LINE RENUMBER including GOTOs and
GOEUBs; LOAD, EDIT and RUN maching code programs:
INSPECT the ZX81 system routines; COPY them into FLAM
and PATCH and‘or EXTEMND tham; FIND a given piece of
Basic code and REPLACE all eccurrences ol it move blocks
of Basic Enas with EDIT.

Chegue with crder or guote Access or Barclaycard numises o
H COMSULTANTS, Dept PC, 604 S5t May's Singel,
Walknglord, Oodlordshine OX10 OEL. Tel: {0481) 36307,
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Programming

What happens when you peek inside & poke

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

The Basic commands Peek and Poke
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 Applications.

The Peek function, as its name
implies, allows the programmer {0 look
at the contents of a specified memory
location. The Poke statement 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
Poke are used. Both commands have
fixed formats involving two variables
— the memoary address, and the con-
tents of that address.

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

LET € = PEEK A

which loads the contents of memory
address A into varable C, and
POKE & . C

which places the value in variable C
inlo memory location A.

On the ZXB81 the monitor — fhe
machine code program stored on a
ROM within the machine which allows
one to write programs in Basic and
use the machine’'s keyboard, display
and s0 on — is located in the bottom
8192 locations, the bottom 8K of
memary. The RAM memory which is
used to store the user programs and
variables starts at location 16384 and
if the machine is expanded can go up
to 32767.

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

Applications for Peek and Poke

If you have more than 3.5K of memory
in your £ZX81 then the Peek and Poke
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commands can be used with great
effect to generate video displays. The
video display on such a machine is
stored as a file of 24 character strings,
each 32 characters long and termin-
ated in a Newline character, This 793
byte long display file is stored in RAM
memory at a starting address con-
tained in locations 16396 and 16387
and an end address stored in 16400
and 16401.

The following litthe program will print
out all the Ascii character codes of the
current contents of each display loca-
lion on the screen:

18 LET S = PEEK 163086+ 258« PEEK 16387

20 LETE = (PEEK 18480+ 258+ PEEK 15401)—1
3 LETL=E-5

45 DIMX|L)

50 FORQ=STOE
B0 LET X (G-5) = PEEK [Q)

PEEK means to look at a given address: POKE means o add fo or change it

0 NEXT O

B0 FORQ=1TOL
B PRINT X[0)
108 NEXT O

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

10 LET S = PEEK 16366+ 256+ PEEK 16397
20 LET E = PEEK 16400+ 256 PEEK 16401
3 FORQ=1TO255

40 IF (QF33) - INTIQ33) =0 GOTO &6

58 POKEQ + 5,15

60 NEXTQ

The purpose of line 40 is to protect
the Newline characters at the end of
each line in the display file. Change
the value to be Poked into memory in
line 50 and the resulling screen dis-
play will be different.

30 APRIL 1982
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Sinclair ZX81 Personal Comp

the heart of a system
that grows with you.

1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for un::ler'f,
£100. Mot surpnsingly, over 50,000/
were sold. f

In Marech 1981, the Sinclaiy lead
increased dramatically"For just
£62.95 the Sinclair ZX81 offers aven
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand — over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
Z¥X RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the Zx
Software library is growing every day.

Lower price: higher capability

With the ZX81, it's still very simple 1o
teach yourself computing, but the
Z¥XB1 packs even greater working
capability than the ZX80,

It uses the same micro-processor,
but incorporates a new, more power-
ful BK BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays

And the Z2X81 incorporates other
operalion refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer, .

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

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or 50, to 21. The
£XB1 reduces the 21 1o 4!

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

Mew, improved specification

@ ZB0A micro-processor — new
faster version of the famous ZB0
chip, widely recognised as the best
ever made.

@ Unigue ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUM, LIST, PRINT, etc.) have their
own single-Key entry.

® Unigue syntax-check and report
codes identify programming errors
immediately,

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

® Graph-drawing and animated-
display facilities.

® Multi-dimensional string and
numerical arrays.

® Up to 26 FOR/NEXT loops.

@ Randomise function = useful for
games aswell as serious applications.
| @ Cassette LOAD and SAVE with
named programs.

& 1K-byie RAM expandable to 16K
bytes with Sinclair RAM pack.

& Able to drive the new Sinclair
printer,

| @ Advanced 4-chip design: micro-
._NE“': EASIE r:“_Ef"'_'l_al_ processar, ROM, RAM, plus master
e e, ecully: wiieR - chip = unigue, custom-built chip
pRRCping to compox progeaams. replacing 18 ZX80 chips
14

Built:
£69.%

Kit or built —it's up to you!

You'll be surprised how easy the
Z¥81 kit is to build: just four ehips to
assemble (plus, of course the other
discrete components) — a few hours'
work with a fine-tipped soldering iron
And you may already have a suitable
mains adaptor=700mA atav Do
nominal unregulated (supphedwith
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (eolour or black and white)
and cassette recorder

POPULAR COMPUTIMNG WEEKLY



16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZXB0 ar ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/prograrm storage by 16!

LUseit for long and compley
programs or as a personal database
Yet it costs as little as half the price
of competitive additional memary

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

—{ | | - — ||
Z X8I

8 Kings Parade, Cambridge, Cambs., CB2 15N,
Tel: (0276) 66104 & 21282,
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Ruciiiible ow:
the IX Printer
for only £59.%

Designed exclusively for use with
the ZX81 (and ZXB0 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special featura is COPY, which
prints out exactly what is.on the
whole TV screen without the need
for further intructions

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

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

-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 speead is 50 characters
per second, with 32 characters per
line and @ lines per vertical inch,

The ZX Printer connects to the rear
of your computer - using a stackable
connector so you can plugina RAM
packas well. A roll of paper (65 fi
long x4 in wide) is supplied, along
with full instructions

by cheque, postal order, Access,
Barclaycard or Trustcard,

EITHER WAY - please allow up to

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 that you will be,

T D T e e —————— e S Se— — — —

To: Sinclair Aesearch Lid, FREEPOST , Camberley, Surrey, GUHS 3BR.

Qty  Item

i 16E-BYTE HAM pack
Sanclair ZX Printar

| BEBASIC ROM to il Zx80
Posl and Packing

[ Please tick if you require a VAT receipt

Mats Gulate compiel S ns anpicatle

Mame: Mribdrs/Miss
Address: |

e —— — — — — e e e S —

FREEPOST - no stamp needed. Offer applies to UK only.

Sinclasr ZXB1 Pemonal Computer kitis). Price includas

1 ZX81 BASIC manual, excludes mains aoaptor 12
Ready-assembled Sincladir ZXB1 Personal Compuierns) 1

| Price includes ZX81 BASIC manual and maing adagtor 11

Maing Adagions) (700 ma a9V DC nominal vhregulated) | 10

*l anclose a cheque/postal order payvable 1o Sinclair Research Lid, for £
‘Please charge to my Access/Barclaycard Trustcard account no

m— e e — R R S S e e S G e A A . S i e

Order
Code | Memprice | Totsl |
£ | l
495 |
60,95 |
| 885 |
18 | 28.95 l
27 | £0.85
12| 1oos | |
_ 20s |
TOTAL £ |
|
|
! rl-r;hu-rr-:-'-r-l I
|
j
Ll
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OPEN FORUM is for you 1o publish
your programs and ideas. It is impor-
tant that you make sure your A
rams are bug-free before you send
them in. We cannot test all of them.

As far as possible Elways sendusa
computer printed ligling, 'made im-
mediately after you have run the
program. "

Each program should include a
description of what the program does,
how to use it and how the program has
been written.

Your contributions should be sent to
Open Forum, Popular Computing
Weekly, Hobhouse Court, 19 Whit-

comb Street, London WC2H 7HF with

a stamped addressed envelope.
We will pay £10 for each contribu-
tion published.

Antl-mind ZX81
It's about time that your ZX81, started
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 tries 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-its score as a
single string (such as 21 or 03), the
first digit being the number of ‘blacks’
{correct digit in correct place), the
second being the ‘whites’ (correct digit
in the wrong position).

The program is rather slow, and can
take up to four minutes to make a
decision, but the average response
time is about one minute. The ZX&1
can take up to nine guesses to crack
your code, but is unlikely to need more
than seven guesses.

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 to move the
ghde at the bottom of the screen right
and left respectively.

The program keeps frack 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 end

“3909° 1TF

T
Antimind
BLACK: HHITE

1 i ¥ 5] by Graham Charfion

222 i e

prl s P LT A i

4 24 4 = &

4245 2 1

4 286 4 = e

B 2 <4 4 &4 &

I GUESSED YOUR CODE IM 7 TRIES

18 FEINT
26 DIM
38 LET
48 LET
=8 LET
e LET
e FOR
=8 FrOR
968 FOR
105G LET A
128 LET
138 LET
148 LET &
158 IF =
{68 FOR T
178 LET E

l.g'

L

LAl o e o]

WomwoHmou s

oo S oy ]
L B T B |

188 LET K
158 LET |
288 LET
218 LET
228 FOR P
238 LET B
248 LET E=
298 MEXT P

68 LET E=E
273 IF E<:A
2898 PRINT T
298 PRINT A
8@ ITNPUT S5
318 PEINT "
328 LET ACG
328 LET G=8
4@ LET G=06
a58 IF G=11

368 IF YAL A$=48 THEN FRINT.,"I

"iG=1:"TRIE
2ra IF
=58 IF

488 IF
G180 HEXT W
428 MEXT ¥
G230 MEXT ¥
4400 MEXT 2
451 FRINT

TRE 3. "BLACK WHITE"
(18,5)

et

VAL Af=8 THEW LET S=35+{
VAL Af<18 THEN GOTO 448
AL AFCZ8
YAL Af<48 THEN GOTO 424

2"l THIMK

"1234561 23456 (INT CRHD#& +1 TO

,_
H H

T G=1

A AMD ROM AND RN

+3 (2= + =L )+ (=MD + (W=D )

(T.S5> THEM GOTOD 416
T G,8:2Z8(20:" ".Z8Y);" " 28K Y ZE0y;
3
SARECLY "IREFCZ)
L 23=VAL A

+1
THEM FRIMT “I GIYE UFP";D
I GUESSED YOUR CODE IM

THEN GOTO 438

vOU CHERTED":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 INKEY$ in line
140 to a 5 or a 10, and add a delay
loop batween lines 170 and 180. You
may also wish to 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 + RND(130) or 240 +
RND(14) for two differant gffects.

Subchase o ZX81
The main problem in using the ZX81
for games is the slowness of the Basic
compared to that on more expensive
machines.

This slowness is due largely to the
way the display is handied. 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
as the value is calculated. Thus the
display is continually changing to give
the effect of increased speed. If the
display were updated after all the
values had been calculated, the re-
sponge would be slow.

Subchase also demonstrates how

Open Forum

pr
l::;~I sé a graphic display employing
PLOT to help increase speed.

Mow 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 is a real time
program that simulates the action.
¢ You have control of throttle and
‘Steering, the throttle 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 to starboard
indicated by +1. This course change
is in force till the S key is pressed, this
gives a course offset of zero. The
offset to port or starboard can be set to
—{+ 10 degrees by using L/R with the
shift key.

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

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

main constant until the sub is dam-
aged, then its speed decreases by a
set factor and its heading changes
randomily.

The program was built on a 4K
system and left litthe space for expan-
gion, so the actual attack routine was
left with room for Improvement,
However, 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 to a more
accurate simulation.

The key inputs are done using the
ANKEYS function, so the input will, at
imes, be slow.

The program uses the built-in timer
of the ZXB1 to decide the time lapse to
update the various displays. The dis-
tance is only displayed when the value
is less than 6300 feet and when less
than 630 feet the scale is eniarged.

When you are within 200 feet of the
submarine 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.

%g g  SOUASH #
wovg bkt using the "2° "M~
30 FEN C0) Hartnell 1980 ez
48 REM FROM Let Your BEC Micro
38 RER Teach Wou to Proersm
&8 MODE 7
70 HIGHECORE=d
88 PROCset. .us
F0 REH#wkbdsammiid
1l

130 FRINT Cote

| CRMDLSY+ 128, “#or *
148 AF=[HEEYICR)

150 FEH®sssdssassasssbs
l&d WFE 151

178 IF AF="z" OR Ag="H"
189 PROCwove ball

179 PRINT TRB<B+11.1%):BATE
2808 UNTIL enad

‘s CTIMNE

238 FOR T=& TO 3
268 SOUND T+16:=15,BHDC 1081 +100 . 225

E."?'ﬂ H-E.‘:T' T
FtEF'EﬁT LHTI!L TIMEZ
ﬁ #Fx 15 o

Sl WF 1-.

220 GOTD 7

F30 REMe#sbsdsndmassds
38 DEF FROCset wue
90 LOCAL

370 FOR T=@ TO 19

REFEAT
119-1P'RINT TABCE, 230 i CHRESC | 2B+RHD S 2 "Hish soore is
130 FRINT TABOS, 3 CHRF(RMICS b+ 1285 “You hawe kest the ball

THEH PROCEmOve Dat

218 IF TIME DIV 180ZHIGHSCORE HIGHSCORE=TIME DIV 18@

368 PFRINT TAB< 1@, (02 STRINGE 28, CHREC 2SS >
S50 PRINT TRBCI1Q, T+180 CHREC2Z2T TABCZR, T+ 120 [ CHES( 2550

keds

459 wFE 11.1
S0 wEM 12,1
=sia
=29
53
Fae
50
58
378
388 1
J30
00
&18

EHDFROC

DIV 183/18:" seconds

DEF PROC
IF " AEa=2s

EHDFROC

a8 TI=TIRE G0 REM#hsddsesenbbais
o3 REPEAT UMTIL TIMESTI+%3 530 DEF PROCmove=ball
248 #FX 13,1 G40 FRINT TRBCL L1+, jR+¥h:" »

G5a
EEh
&M MmM+l
GER e+l

658 FRINT TREC] I+, 11+¥2: "
@ IF Y=B AHD CHKR OR JO0Be233 THEM endeTRUE ELZE end=FRALEE

718 P=TIME

B=1@
4289 PRINT TRB(11+B, 19:BATS

VI 382020580

FEMERE b dbd e s i

mouE=bat

IF R¥="M*" AHD Ba=lé THEH EMDFROC

AHD E=@

PREHT TRBCLL+E. 190 : HOBATS
F R#="H" THEH B=Be|

IF R§="Z* THEW BaB-|

PRINT TREC11+E. 193 BATE

IF L4dD 08 OF L+MC@ THEM Ls=L SOUMD 1
IF M0 OR M0 THEH MM SOUHD &

CHES CRHDC S #1885 “Fress any loéw for & new

Squash
by Tim Hartnell

THEH EWMDPROC

=15 1971
=15, 167 1

30 APRIL 1882
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ie FEM STRAIGHT LINE DEPECIA
26 REM CC) MAHOGANY 1582
38 LET YEAR=8 b

SCROLL
S8 FRINT "EH'FER?'P'I.I'F!‘CI-HSE F'PIEE'
od [HPLUT PRICE

“PURCHASE FRICE #".PRICE

SCROLL
1@ PRIMT "EMTER LIFE OF T {YEARS)H"
IHPUT LIFE
120 SCROLL
138 PRINT "LIFE OF ASSET IS'":LIFE:" YEARS®
i4@ LET IIEF'REG':FIHH tP'E[EEHWr'LIFEJ:u'IEla
SCROL

L
is@ PRIHT "IT IE‘FIEEIHTEE 8" DEFREC." A YEARR"
178 SCROLL
188 PRINT "EHT:E’EJET YEAR OF USE (RS 19eg™
IHPUT YERR- ’
wiE SCRTLL
ald SCA0LL
<8 EIHTL“?EFIR";'I-MTH'

FOL
248 PRINT “YERR" . "WORTH=
230 SCROLL
=98 FRINT YEARR."#".PRICE
256 LET PRICE=PRICE-DEFREC
IF PRICEL] THEW GOTO 308
LET YEAR=YEAR+|
288 GOTO 2389
SO COPY

Utility No. 1
by Ken Mahogany
o

NB - On ihis listing the hash sign (#)
signifies pounds (£}

Sample run

ENTER PURCHRSE PRICE

PURCHASE PRICE W270

ENTER LIFE OF RSSET CYERR)
LIFE OF RSSET 1S 7 VEARS

IT DEFRECIATES W107.14 R VEAR
ENTER 15T VERE OF USE <RS 1882)

YERR HWORETH
1582 4758
1283 HE42, O6
1294 #5335, 72
=85 #4232, 38
1586 el 44
1oa7 #214.3
o8 w107, 16

= LET Th=35

& LET RP=d

¢ LET Ch=g

& LET SC=16a

18 LET E=@

15 LET B=d@

28 LET HT=5000-( 1 aa0aRHD
28 LET YT=5008-{ 18a800sRHD

48 LET VT=S48RHD

= HT=Z%F [ BRHD

&8 LET YesS4eEHD

7@ LET HeZeFl8RHD

BG LET F=iwnFl

S8 LET Aé="S0R (HTENT+YTaYTH ©

1@ LET BS="ATH (YT XT)H"

108 LET DE="XT=(]. d55CCEccT@THYHSIH H-YTHSIH HT "
129 LET Ef="vT=(1. 46565555 TaTHS VRCOS H=YTROOS HT "
138 LET F#="({E5535~-(FEEK 16436+2568FEEK 164373/ 58"

sl FLOT WT.37

178 PLOT INT <HAPA6405, 38

188 PLOT IWNT (HTACPAS4Y) .27

158 PORE 16436,255

200 PORE 16437, 255

218 LET DI=VAL R$

IF D<e5300 THEN UNPLOT D-SC.11
£38 LET I=vAL RF

IF D<&3 THEN LET SC=18

IF [0oe3 THEW LET SC=109

Z38 PRINT AT 14,10 STRE (SCHld)." =
IF D=£308 THEW PLOT D/5C.11

IF 288 THEM FRINT AT 21.9:"TRARGET IM R"FM:-E
IF IC-288 THEW PRINT AT 2i.8:"

C 245 GOSUE loea

iF E THEM RUH

IF ®T=@ THEM LET XT=1E-30
255 UNPLOT IMT (BSACPAS4)) . 19
260 LET B=vAL ES

IF MTx@ THEWM LET E=<{F~ 4)=FB
IF XT<@ THEM LET Be={PW@,7S5)=E
330 FLOT INT (B/(P/64)).19
540 LET T=VAL F$

356 POKE 16437,255

IF E THEM RUN

UNFLOT Y. 48

3708 LET Y=W+{TH-5)

388 IF V363 THEN LET V=63

365 [F V(@ THEM LET ve=a

396 FLOT V.48

408 UNPLOT INT CM/(P/642).30
LET H=H+CD

420
430

4408 PLOT IHT (HAPA6433 .38
450 LET HXT=VAL [+

450 LET YT=vAL Ef

478 GOTO 220

1088 LET Ks=IHKEYS

1a1a
1028

1838 LET TH=YAL K¥

laaa
1652
128
ieva
leeg
154
11

i

i11a

1128 RE

1200
1z2la
1228
1238
1248
258

12658 HEXT K

1278
1280
1259
1304
1385
13ia
1315
1316
1328
1325
1338
1368
1378
1288

a0
2bza
2E38
et
2B
2878

20
2558

IF HCR THEH LET HeH+F

IF H+* THEH LET H=H-P

by John Sylvesler

IF k#$="" THEW RETURH
IF E${"@" OR KE:"S" THEH GOTO 1068

PRINT AT 18.9:TH

RETURM

IF K#="L® THEHM LET CD=-P/3t0
IF Ks="R* THEM LET CD=P 368
IF K#¥="=* THEM LET CD=-P/3%
IF K$="{=" THEW LET CImF./3&
IF K$="D" THEM GOTOD (28e

IF E¥="5" THEH LET CD=0
m}m{ﬂl 18.21.CD*180/PI;™ DEGS. *
PRIMT AT 21.8:“DEPTH CHARGES LAUMCHED®
FOR k=1 TQ 188

HEXT K

IF Di2ad THEM GOTO 1250

FRINT AT 21.8: "HISSED - COMTIHUE SEARCH®
FOR k=1 Td 188

PRINT AT 21.8:" "

RETURH

IF <108 THEH GOTO 1368

FRINT AT 21.8;"SUE DAMAGED o

UHFLOT %T.37

LET WT=¥T-yT/2

PLOT ¥T.37

IMFLOT IHT (HTA(PAS40 5. 27

LET HT=P#RHD

PLOT IHT (HT/(PAG423.27

GOTO 1258

FREINT AT 21.8;:"DIEECT HIT e

LET E=1

GOTO 1252

LS

PRIHT =SPEED MPH.".: ¢ "B clivea@iaaada.

wwwa e

PRINT .."HERDIHG DEGREES®.."8 50
7B 388" 5" aaa e mew wee sms Ess 888

FRINT .. "BERRING IIL'-R‘EES" 'B b=} 128
27 SR ™ s e BEE BEs Ams mEE mEwmo

FRIHT :..."DISTHHCE Hlﬁ-ﬂ-ﬂ El."

PRINT. "8 o il vaits s e sichsnin e o atussimin e

PRINT ... " THROTTLE STEERIHG"

RETURH

v ba s sand
158
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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
straight line depreciation table, as can
be seen from the sample run. Not the
effect of line 140, which stops the
computer from working in dractions of
a pound less than 1p. Withoui this
feature, the output codfd contain
absurd data such as £123.87654.
The second program‘— Mean,
Standard Deviation and Variance —
uses data entered by the user to
produce the three outputs mentioned
in the title. You enter the items 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 piece of
furniture, in either feet and inches or
millimetres, and the ZX81 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.

Y Thg 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 measurements,
the program will accept a measure-
ment such as 39 inches, but only if
Zero 15 entered against 'feet’.

The appearance of the program can
be improved by using inverse video for
the messages. Store requirement is
about 2.5K.

See page 20 for the full listing of
Layoul planner.

Cricket ZX81
This is a simple reaction test game:
you have to press the correct 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 at line 140.

See page 20 for the full listing of
Cricket.

ZXxa1 -

o e

/7
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1@
20
30
40
44
45
=4
&

-

28

25
108
i1la
128
138
14a
g8
1va
126
198
<88
218
226

186
1818
la2a
1838
1848
1858
183
1878
1888
1858
118a
1118
1128
1136
1148
1108

Utility No. 2
by Ken Mahogany

1952 '

FEM MEAN. STANDARD
FEM DEVMIATION.
EEM YARIAMLCE
REM (L) MAHOGAMY
SCROLL

FRIMT "ENTER % TO TERMIMATE ENMTRIES"
DIM ACSa)

DIM BCS&)

LET Z=8

LET T=7+1

SCROLL

SLREOLL

PRINT "EWTER ITEM ";Z.

IHPUT X%

IF X¢="%£" THEN GOTO 1086

LET HUMEBER=VAL <x&>

LET A{Zi=HLUMEBER

FREINT HUMEER

SCROLL

FRINT “EMTER FREQUEMCY “;

IMFUT FRER

LET BCZ)=FREQ

FEIMT FREGQ

0TO =8

LET F=i@

LET g=p

LET =@

FOR W=1 TO S&

LET P=P+EC(H>

LET Q=0+BCWrERdW

LET L=L+BCWisml e/

HEXT W

SCROLL

SCROLL

SCROLL

PEINT "HMERAM IS “.0- P

SCROLL
PRINT "WARIAKNCE i 1CP-0Q/(PEP)
FEINT "STRAMDARD IEYIATION IS "i5

T i
e

SCROLL
(LAP=R CP¥P 3

Sample run

ENTER % TO TERMIMATE EMTRIES
ENTER ITEM 1 22

ENTER FREQUEMCY 4

ENTER ITEM 2 =4

ENTER FREQUENCY 4

EMTEE ITEM 3 295

EHTER FREQUEHCY <

ENTER ITEM 4

MERH IS 24

YARIANCE 1S 0, 86666675
STAMDARD DEVIATION IS @.31649553

30 APRIL 1982
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}%’
58 LET v=d } Cricket
£ IiET‘rIH-B TI-!'E-H by Phil Garralt
20 PRINT PVOUR SCORE 18 *:di" FOR =ivi® WICKETS"

120 GOSUE 1000+ IHT(RNINS 29

1302 PRINT B#:"-HIT “:E#{12

140F PALSE 88

158 CLS

178 IF IHKEY#{>E#(13 THEN GOTO 20
158 GOSUBEE0+ THT L ]

‘120 GOTO 7a

200 FRINT " I0WLED"

218 LET;Y=v+1"

1828 LET Ef=“0FF-SPIN"
1838 RETURH

1048 LET EBs="]HSHIHGER"
1858 RETURH

1850 LET B¥="YORKER"
1878 RETURM

1888 LET Bf="FULL TOS:5"
18598 RETUEM

2808 FPRINT *"SIx™

2085 LET Msu+E

2818 RETURN

2020 ' PRINT "FOUR"

2025 LET Xmk+d

2839 RETURN

2848 PRINT *“TWO"

D045 LET H=Ms2

2058 RETLEM

2068 FRINMT "SIHGLE"
2065 LET ¥=x+1

2078 RETURH

2188 PRINT “CRUGHT™
2185 LET Y=v¥+l
2118 FETURH

3000 FRINT “YOU MADE *;X:" ALL OUT"

Simon Vie

This is a relatively simple (hence the
name) game to play, but one which
can get very frustrating. Essentlially,
the Vic plays a tune while flashing four
différent Eoloured squares, with more
notas in the tune as it goes 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 goas first in this
version of Poker dice. The computer
will deal itself a hand and then give
one to you. If you wish to change any
of your cards, enter the numbers of
the relevant cards as a single string.
That is, if you want to change cards 2,
3 and 4 of your hand, enter 234 and

the ZX81 deals three new cards.
Enter O if you don't want to change

any of the cards. The inverse string,
line 1000, reads 9TJQKA, all in in-
verse graphics. Now, let the ZX81
deal, and see il you can beat it!

For the full listing of Poker dice see
page 22

-
D G P

SEEREsEUDEaLY

REH &
LET x=@
CLS

REN CORVEIoHi 110 COLDINGHAM 1982
CALE 0P 2H79FT

FRINT AT 8.0: “FEET/IHCHES ORF HILLIMETRES(F/HX"

PAARSE 4E4

IF IHEEY#="H* THEW GOTO 358

IF IMMEW$CO™F® AHD IHKEY#{>"M™ THEM RUH
s

LET %=1

PRINT *WIDTH FT? "
IHFUT H

IF W<SINT W THEW GOTO 5
FRINT W

LET W=bibl2

FRINT TAE 5:=IHS? *F

[ T

[:—'“EIHI AHD W THEW GOTO 158
FRINT 1

LET H=i{k+]2¥27. 7777

GOSUE 10

IF :TTHEH COTO @

Frl

FRINT "DEFTH FT? ":

INFUT D

[F DC3INT D THEW GOTO 230
FRINT O

LET D=D&l2

268 PRINT TRE SiINET ")

e
3i@

IMFUT [

'I?; Dll AHD B THEM GOTO 1358
LET Dﬂ"-’D*IHE? b

GOEUE 11e

IF F THEM GOTO 239

GOTO 568

[LS

PRINT “WIDTH? "
INPUT W

GOEUE 108

IF F THEHM GOTO 368
FRINT W

418 FRINT

@28
458

I
PRINT "DEFTHT ".
IHFUT D

i) GOSUE 11989

450 IF F THEN GOTO 429

468 PRIWT D

508 LET M=INT (W S0+.%52

S51G LET D=INT (0/50+,.53

=20 PRIMT .. "DESCRIFTIONT *

=30 FRINT AT 20.8: 00 HOT TYPE TO THE RIGHT OF "
S48 PRINT AT 21.W°2,°Y"

550 INPUT D

S50 IF LEH DE>(u/2y-1 THEM GOTO 550

578 CLS

&80 FOR J=@ TO W
&1 PLOT J,43-D
E28 PLOT J.43

HEXT J
658 FOR J=43-D TO 43

BER FLOT 2.4
€78 FLOT W..J
588 HEKT J

30 PRINT AT Drd=1. (W 2-LEN D)/ 2.DF
7008 PRINT AT 21.17:°FRESE Z TO COPY"

PRUFSE 4E4
7o IF IMEEVE("Z® THEH GOTO 748
COFY

i = B

758 IF ¥ THEH C0TD 59

Tl GOTO 3%
1908 LET F=@

igia IF W>390 THEW GOTO 1eca
18ge PRINT “TO0O0 SHALL®

1930 LET Fs]
RE

TURN
1858 IF Wo=3008 THEM RETURH
10&d FPRIWNT "TOO EIG"

1978 LET F=1
183@ RETURH
1109 LET F=a

1118 IF Do=309 THEH E-IZI'FI:I 1158
1128 FRINT *TOO SHAL

1138 LET F=]
Lidd RETURH

1158 IF Di=2did THEM RETURH
1160 PRINT "T00 BIG®

1178 LET F=l
1158 RETURH

Layout planner
by Tim Goldingham
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3 HL=1' PDHEE&E#QJB ='H‘IMT"ii“ GOSUBSG8a - uD UBSBEB PRIhT”T“
HL=1 : CD%=""sixaluateInInIeIn e I n e R A e N LIS
FﬂqubEJQJklh#1*+€ﬂF3 GDEhE?EIG TI”H{QB}
FRINT"=&E#1Y TURHS

DP=DL : PRINT"sadruR '.*Elﬁhz"-—ﬂb{ 123 " AMECOREMS NP : FORRN=
CETAS IFR$<AFYANDREC:", "RNDASC "L "ANDASC: " “THENSD
IFA$="P" THENGY=1 ; i
IFA%=", “THE}

IFA$="L" THENGY=4

IFA$="; "THEMGY=2

98 IFGV< AR THENGOTOSOOD

25 ONGYGOSUE4G10, 4820, 4926, 4040

198 HEXT :ML=HL+1'@ IFNL=38THENNL =1 : DL=DL-368: FORY=1TO309 : NEXT
110 FORX=1T0366: NEXT: NP=NF+HL ‘GOTOZO

IE
15
=)
EXT
=8
4e
54
&8
ra
2a

DL=REEK 4B

TTONL

1668 PRINT"S"LEFT$(CDS, 2

1816 FORK=1TO& PRINTTRECTBMCOF" A o NEXT

ia2a COe="3"

1638 POKE36E7S, 15 POKESSS74, 0T POKEZSSYS, OT  POKE3EETE, 0T RETURH

zoag9

Z2Ea1a

26268

Z8z8

Z84a

S8aa

4618
T RETURN,

4828 TE=15:Z2=8:'COf="@":0T=235 GOSUB1080 :FORK=1TODL 'NEXT ' P R
KT :RETURN

4820 TB=5:Z=15'CO$="2" 0T=231 GOSUB16OE FORK=1TODL : NEXT :GOSUB200E:
AT :RETURN

-E |:| |$_“1Ir .

4848 Th=0:

AT :RETURN

888 FRINT"TDIFFICULTY LEVEL{1=S>": THPUTDL

5818 DL=6-DL POKE®.DL PRINT"Z" RETURM

c200 PRINT" THeMeRDEDpp'0U MADE A MISTARXE !B POKESSSTS. 5

e8RS POKEZESTE, 15 FORK=1T0S5A: POKE3EE74, 123 POKE3SETS, 122 POKEZSETE
FPOKEZSE7E, 8 POKEZE374, A:POKESSETS. B: POKESSSTS, @ POKESSSTT . @
PRINT" MepBBAY (! SCORED "HP+DP ¢

PRINT"&"LEFT$<CD%. 25
PRINTTRECTE)COS$"| g
FORR®=1TO4:PRINTTAECTECOS"!
FRINTTAB{TEICO$ "L _____i"
POKEZES7TE, 8 POKE3ETT4, B POKEIGSTS, B FOKEZSSTE, 8 RETURN
FORRH=HLTONL+1 ' ACRHNO=IHT (RHDC L8 %42+ 1 - MEXT :ES=HL ' RETURN

"= MEST

(0T=225:GOSUR1086 : FORK=1TODL : HEXT ' GOSLE2G803 :

=ts[s
ea16

6820 PRINT"MMMRESS ‘F1° TO RESTART"
@38 GETRE:® IFAFOCHREC 133 THENSESE
6848 PRINT"D" :CLR: GOTO18

7E18 PRINT"S":TE=2:Z=1:GQsSUE206a
FO28 TE=15°Z=8GOSUEZ063

7938 TE=B:Z2=15 GOSUBZ000

7848 TE=8:Z=58:G0SUB2000:RETURN

2080 POKEZS373, 110 : PR THT " “Iniainx"

2885 PRINT"M, L

2010 PRINT™M | O wisames T S\ R
2828 PRINT"R|= W W PRER AOEE H NI
=Rzl FRINT"WIE el ow T 49 B WM
2040 PRINT"NW | Sses ait B I8 iammoE I
=858 PRINT"MI PN PR A IRV
8868 PRINT"MI A B 5 Enks moAmi";
SEvE PRINT RS et & i MaEems s my,
2638 PRINT"M! A

2890 PRINT"MOBEGPRESS “F1° TO START"
2100 GETAF: IFAFCHRFC 1S3 ITHENS 180

2118 RETURN

by Dave Middiston

J¥200
" BOSUB2008  FORRN=1TONL ONACRNGOSUB401G, 4626, 4030, 4048 ' H

GOTOz8

TE=E:Z=1 "COF="0" 0T=248'GOSUB1985 - FORX=1TODL MEXT GOSUBZ2800: SORN=1TODL ‘MEX

FORM=1TADL : NE
FORK=1TODL  NE
ERY=

1700 HE

FIFDLC10RDLS-STHERGOTOS 860

+ 123 HEXT
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Open Forum

10 GOTO 1000 ' 270 LET CS${2%VAL D$(C))=A$({ INT(RND®6 )+1) Eﬁkﬁ;dj_,?meﬂ
20 LET A(A)®=INT (RND*®5)+1 280 NEXT C

30 LET BS(2%A)=A%(A(A)) 290 PRIMT TAB 10:C%

40 RETURN 300 PRINT

50 FOR A=1 TO 5 210 MEXT G "
60 GOSUB 20 320 FOR A=1 TO 200

TO LET B(ACA))=B(AA))+1 & 330 MEXT A

80 NEXT A , 340 CLS

90 PRINT TAB 10:B# i, 350 RUNM

100 PRINT f ' 500 DIM R(B)

110 FOR G=1 TO 2 510 FOR B=1 TO & i

120 GOSUB 500 f 20 IF B(B)>2 THEN LET R{8)=1
130 PRINT TAB 10:B% 530 NEXT B

140 PRINT ; SN0 FOR A=1 TO S

150 MEXT G 550 IF R(A(A))=1 THEN GOSUB 20
160 PRINT TAB 12:"PLAYER" ER0 LET BIA(A)Y)=BlACA) )+

170 PRINT 5T0 NEXT A

180 FOR C=1 TO 5§ 580 RETURN

190 LET CHB2%C)=A$({INT (RND¥5)+1) 1000 LET A$="9TUQKK"

200 MEXT C 1010 DIM B$(10)

210 FRINT TAE 10;C% 1020 DIM A{5)

220 PRINT 1030 DIM B(6)

230 FOR G=1 TO 2 1080 DIM CH(10)

240 INPUT D% 1050 FRINT TAB 13:"ZX8iv

250 IF Dg="0" THEM GOTO 300 1060 PRINT

260 FOR C=1 TO LEN D4 1070 GOTO 50

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 Seyche of Willow
Road, Canmnock, Staffs writes:

I have written an adven-

ture game for my Vie-20,
and would like to know if it is
possible to add a routine which
will automatically change print
statements o a random
our, 50 that if the same mes-
sage comes up more than onegg.
in & game, it will not necessan-
Iy appear in the same colodr
each time, Is there a routife
that can do that, please?
A It can be done fairly easi-

Iy by assigning a string,
say A8, to all the colour codes
at the start of the game, Then
you need a subroutine, which
assigns BS to one element of
AS. The main line of the
subrouting should be:
BE=MIDS(AS, (INTIRND
(1=T)+101)

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

PRINT BE. ", . . put your wondg

This should produce the
effect you want,

HUBBLE BUBBLE RAM
IS NO TROUBLE

John McPherson of Lands-
down Grove, Swansea writes:

I have just built myself a

16k memory umt and
have become very interested
in how computer memory
works. | have some idea, but
would like 0 know more,
especially about bubble
memories, which [ saw de-
monstrated at the “Challenge
of the Chip™ exhibition at the
Science Museum last year.
Could you suggest a source of
information on computer
memory for me?

There are a number of
good (and pretty compli-
cated) books which discuss
computer memory. A good
general introduction to the
subject is 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 Charlton. He will poke back an answer.

[H

and Teg H-:‘JJ'v:.'.I,!:_'l-', by R.
Matick, from John Wiley and
Sons. |

O Memory Design: Micro-
compuiers o Mamframes, in
the Electronic Book Seres,
from McGraw-Hill,

O Micraprocessor Applica-
tions Milnual, via Motorola
Semiconfluctor Products, from
MeGraw=-Hill.

) Introduction to Microp-
rpcessors, by L. A, Leventhal,
from Prentice-Hall.

WHERE HAVE ALL THE
ZX USERS GONE?

Martin Hedegger of Oxford
Gardens, Ashford, writes:

Q I want to get in touch
with other ZXB] owners
in my own area. Can you put
me in touch with some please?

There 15 a local ZXE]

Llsers’ Group in Orping-
ton, Kent, organized by Roger
Pyatt, at 23 Arundel Drive.
You can phone him on (66)
20281.

If you would prefer to start
'_Fﬂ'tl.r 0w gmup, Wg H.]ggﬂil
you place an advertisement in
a local paper, saying some-
thing like: “Interested in the
ZX81T S0 am 1. 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
BL‘L

BBE KEEP QUIET ON
MICRO SOUND FX

Ciraham Blackmore of Bridege
Lane, 5t Leonards writes:

I have a BBC Micro-

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

will have to send out
some 30,000 copies of the new
User Guide when it is com-
plete. From the proofs of the
new gumde, and from my own
experiments on the computer,
it is clear that the SOUND

command is very easy 10 use,
and if you avoid ENVELOPE
the first few times vou use the
computer’s sound facility,
yvou'll find SOUND easy to
master.

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 S0UND
output through its paces inde-
finitely, producing a sort of
weird electronic music, is:

18 SOUND BND{4)= 1, -{RND

{15) L AND(Z54], AND(20)
20 RUN

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

10 SOUNDO,-15,100,6
20 SDUND 1,-15120,5
30 SDUND 2 =15140.4
40 S0UND 3,- 15,1603

THE HILLS ARE ALIVE

WITH THE SOUND OF

Paul Jacobson of Sandy Hill
Road, Birmingham writes:

I have heard that it s

possible to play music on
a ZXB1. I can’t see how this
could be done, short of some-
how modifying the horrible
sound that the computer
makes when it is SAVEing.
Could you please tell me if it is
possible 1o use the ZXE1 for
music, and if 20, how it could
be done?

It is possible to produce

music of sorts from the
ZXE1, although the sound is
not good enough to allow the
computer to be used as a troe
musical instrument,

¥ou need 3 machine code

routine and a good one is
given in the book Masrering
Machine Code on Your ZXRI.
Author Tomi Baker makes
some pretty extravagant
claims for this routine, saying,
for example: ‘. ..one big
advantage machine code does
have over Basic is precision —

and this program is in machine
code, not Basic.”

If you dont want to go to
the trouble of working in
machine code, a music prog.
ram {of sorts) can be written in
Basic. Try the following, and
see what it produces from vouor
TV's speaker.

10 REM «MLISIC
i)
MAHOGANY 182
20 FOR Z=1 TO BND50

255

2
Z=1 TO RND=88

48858
g

¢

BD FAST

580 MEXT Z

188 FOR Z=1 TO RND«80
110 SLOW

1230 FAST

130 NEXT Z

148 FOR I=1 T0 AND«A
150 SLOW

160 FAST

170 NEXT Z

180 PALISE AND- 1@

190 AUN

| WANT TO BUILD UP
MY ATOM

Tony Asherwood of Hilltop
Lane, Paignton, Devon wrires:
Q [ have an Acorn Atom
which I bought, unforta-
nately just before the news
that Acorn would build the
BBC Micro was announced, Is
it possible to upgrade my
Atom o BBC specifications
through some EPROM, or
something similar? What other
EPROMs are availahle for the
Atom?
A Acorn originally prom-
ised that EPROM: o
bring the Atom some of the
way towards the BRC Micro
would be available in early
January, but they do nof seem
to have appeared.

When they do, it will give
your Atom the facilityv in
working in a generous sobsel
of BEC Basic.

There is a 4K ROM version
of Visicale available for the
Atwom which, savz Atom, can
cope with anything from a
household budget to company

accounts,

Send your questions to Peek
& poke, Popular Comput.
ing Weekly, Hobhouse
Court, 19 Whitcomb
Street, London W(2 7HF.
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Languages

It's easy once you can speak the language

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

MANY TEACHERS of computeristu-
dies believe assembly language prog-
ramming is destructive because i can
confuse pupils. They say it does not
allow an easy appreciation of the
structure 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 ancther high-level lan-
guage such as Pascal, Comal or
Forth.

Here are some harsh facts.

Thare is no ‘best’ computer lan-
guage. because there is no ‘best’ job
for a computer to do. But some lan-
guages are very successful for certain
lasks.

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

Faortran, 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 currently available;
fast, versatile, suitable both for con-
trolling aluminium smelters and for
handling text manipulation. They are
not easy, however, to read at the more
primitive levels of a program's de-
velopmaent.

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

But if you really understand the
purpose of your program and the
steps you must carry out to achieve

the ultimate aim, programming in
assembler will get faster and faster as
you combine subroutines and mod-
ules that you have already written.
Let's look at how programs can be
constructed using standard assembler
instructions. Suppose you came
across the following program:

P ZERD
COWSLIP SPACE
DOGWORT

TRIFLE (BCREENTOF), ¥

ROSEHIF

HARESFOOT LINELENGTH

MEADCWSAFFRON TRIFLE
You might reasonably regard this
with some suspicion. But it is just a
prograrm written in assembly language
to clear the top line of the screen in a
computer using a 6502 central proces-
sor unit.

o R B LD B ==

Any names would do
Look at the program again when it is
writlen like this:
1 LOY ZEAD
Load register ¥ with zero
2 LI SPAGE
Load the accumulator with a space
character
a TRIFLE STA (SCREENTOP), ¥
Store the value in the accumulator in
the memory location pointed to by
adding the variable SCREENTOP to
the value in register Y
4 INY
Add one to the value in register Y
5 CPY LINELEMGTH
Compare the value in Y with the value
in the variable LINELENGTH
[ BME TRIFLE
Branch to the labal TRIFLE if ¥ is not

ual to LINELENGTH.

point of the herbal names in the

first version is only to point out that an
assembler could use any names or
mnemonics 1o describe the same ac-
tion. For example, MEADOW-
SAFFRON may be BNE or anything
else in source code, so long as it
stores the 6502 machine code instruc-
tion D@ when the program is assem-
bled to object code.

Early assemblers for microcompu-
ters sometimes wsed non-standard
mnemonics 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

central procassor unit's manufacturers
specifications.

A lotof 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
structure.

Programming with a clear idea of

* what you want to achieve is most likely

to be successful and if you break the
task down into smaller jcbs and bits
that you will do many times then you
acquire structure without really notic-
ing.

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

DO . UNTIL
REPEAT . . . WHILE
IF . .. THEM . ELBE

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

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

PHA
Wi JSR GETCHAR

LDA CHARACTER

CMP CARRIAGERETURN

BHNE W1

PLA

PLP
RTS

Thatis a DO . . . UNTIL construction in
that the program carries out the in-
structions in the loop formed by lines 3
to 6 until the key pressed by the
operator is the Carriage relum or
newling key.

If you are approaching this subject
for the first time then some of the
terms will be unfamiliar. The easiest
way fo overcome the problem is to
acquire a well-written book and read it
while using your compuler,

For people with a 6502 based
machine there is 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-
quate.

- RN R
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Sound & vision

186
Zma
266
466
SGa
EHE
Tiae
bt 5]
SEE
1 GG
1iga
1268
12684
1468
1568
1668 REM
17Ba
1286
1566
2066
2ioa
2200
2280
2484
2560
200
Zraa
2280
2966

FEM
REM
REEM .
Yi=degT4 !
KEM SET YWLUME
POKE V5.7
EEM
REM IMPUT MHOTES
FEM KEY OF C
FEM ¥
DIM A 15

INITIALIZE

REM

DIM HH <M,33

FOR I=1 TO N
REM

REM
FOR I=1 TO N

NEXT 1

W2=3EE¥S

FOR L.= 1iTO 15 :READ ACL)
DATA 195,201,207, 269,215,219, 223, 225, 228,231 , 232, 236, 237, 239, 248

PRINT"Z HOW MAMY MOTES " :

PRINT "PLAY TUME AGAIN": :INPUT W$ :

W3I=3E87E © V4=36877

- MEXT 1

KEM INPUT USER DEFINED TUME

INFUT H

FRINT"J3 ENTER TUHE®":PRINT" YOICE1.YOICEZ,VYOICEZ, SRETURNE"
INPUT MN<I. 13, HHCIL2), MMCIL3): MEMT 1

REM NOM PLAY TUNE
POKE Y1.ACHNNCI, 1)) POKE Y2.ACHNCI, 222 ' POKE V3, RCNNCT . 300

FOR J=1 TO 188 :
POKE Y1.9:POKE v2.,8 :

HEXT J
FOKE V3.8

- ¥WS=38878

IF Wg="y"

THEM GOTO 2408

Stick this in your Vic and play a tune

The Vic 20 microcomputer from Com-
modore is an ideal first buy for any
user interested in microcomputer
music. Although you won't quite be
competing with Depeché 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 beginners it is fine.
The graphics are good too.

The listing given here provides the
kemel of a music-making program,
which will give you some ideas to work
from. You can make it more sophisti-
cated — especially with regard to the
input routines — in a number of ways.
A smart screen display wouldn't go

amiss either, | left those so you can

slot them in to suit your own tastes.

To keep things simple, the notes
stored in the array A are two octaves
worth 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 to be poked into the

Bt B e
et /. T
oy E.___F'r 3!

c 195 1

D 201 2

E 207 3

F 209 4

G 215 5

A 219 6

B 223 7

C 225 8

D 228 9

E 231 10

F - R

G 236 12

A 237 13

B 239 14

C 240 15

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

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

* numbers relating to each of the notes,

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

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

It the volume on your tv is sel oo
loud, you may jump out of your skin.
But you are now making microcompu-
ler music.

Try buying the sheet music of your
favourite songs and enter them, but
remember that the timings are not

programmed yet. Sam Blythe
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- Competitions

1 Here's how you can win
a ZX81 16K RAM

Each week we plan io give away ‘a
valuable piece of hardware as a prize
the best program written by you, the
readers, on A theme set by us.

The program must b@'mo longer than
100 lines, and be suitable for the Vic 20,
the ZX81, or the BBC Micro.

Your antry shodld be accompanied by
an explanation of the function and uge of
the program and also of how you ent
about writing if. ,

The winner will be the reader who in
the opinion of the Editor of Popular
Computing Weekly has sentin the most
original and inventive program.

In all cases his decision is final,

From time 1o time we will also publish
programs which did not win the competi-
tion, but which we think will be interesting
o other readers.

It that happens we will pay the usual rate
for comtributions 1o the magazine.
This week's fantastic prize is a ZX81 1

BK

Hon 15: ! and.
“Bend your program to: The Editor,
Popuwlar Computing Weelkly, 19 Whitcomb
Street, London WC1,

Flease mark your entry "Hardware Com-
peatition 2° — and remember it must reach
us by first post May 10, 1982,

Complete the crossword

B driving king our of 174 in retreat (3)

49 Rocceds wark argas (9

10 Shows powar of Fibaspealar (8)

1 B Ccoupls [4)

13 Spioad poind leads b sick man (§)

14 Dpd geds Cower Sor prolecion (8)

17 Shelf streicher (4)

18 Computing frst, sound bul with trsocs ol U
mm (B

20 Goangster has a wen before removing @
thousand from mirfmem medal (9)

i | T;a troubis with gediing the hodss away from
134 (3]

:

1 Obscure oulpul device (E)

2 You're msading the answerl [74)

3 Parmited Grandmother 10 go on heath (7)

4 Reprassntative of a man (5)

& ﬂn:u;? using the calcuius, exiracting the best
pan |

6 Four-bil represeniation had loe — revise
awaml [11)

7 Riuler ghing direction 10 & sallor {4)

12 Clpans fAoor spaces (T)

16 Swilch lastening (5}

16 ;-:19;?5 Inatrsments up in 190 demonsiration

17 Cuickly re-advediae for basic data input (4

19 Do tha wrong funciion [3)

3 Solve the puzzie
and win a gift voucher!
The stalf ol the ‘Neverworks Telephone
Company’ played an April Fool's day joka
on the foreman.
Some of the apprentices made a special
“joka’ dial that thay slippad mio a batch of
r-'.‘.. 1 phone dials which
/ﬂ » 54 had bean delivered,
g As you can see the
8 )I figures were all jum-
2 ble_;_:l up!
he foreman was
E_ﬁ __;/ most disconcertad,
as he assumed that the whole batch was

| { faulty. He got so angry that he threw the

joke dial against the wall,

The apprenticas found that the dial had
broken info three pieces, and that the
number shown by the digits on one of the
pieces was the result that would be
obtained by multiplying the numbars pro-
duced by the digits {or digit) on both of the
other two pieces.

In each case the number was that
obtamed by reading round in a clockwize
direction,

What were the numbers?

Readers can enter any or all of our
compettions, bul please use a separale
envalope for each as this helps our judges.

Tha winner for the crossword and the
winner of the puzzle in each case will be
the first name outl of the hat

Closing date for both the crossword and
the purzie iz the Monday, three weeks
alter the cover date.

Please mark your envelope 'CROSS-

WORD' or 'PUZZILE,

OTZEN PAIN

BY DAVID IRELAND and JAMES MACDONALD

MR AN WENDA BHL DO NOT UNP BR STARD {01

[

T \Eaa ,
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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 cheque/ |
postal order for £34.95 (includes VAT, Postage & Packing)

| Mame ........
Address .........

Alow 28 oays for delivery

Fully inclusive price

£34.95



“Give me
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
SK RAM.

3. Fully expandable to 273K
user RAM.

4. Microsoft Basic inter-
preter as standard.

% 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.

0. 62 predefined graphic
characters direct from the
keyboard.

1. Full set of upper and
lower case characters.

Accessories include:

& Casserre tape unit,

& Singhe drive 54" floppy disk unit (170 K bytes
capacity),

& Blcolurnndot matrix pringer.

& JK 8K and 16K RAM expansion cartridges,

& Programming aid packs; machine code
momiter cartridee, programmens’ aid cartridge, high
resolution graphics cartridge,

reasonwhyIshould
choose aVIC 20 home computer.”

12. 256 displayable characters
direct from the keyboard.

13. High resolution

graphics capability via plug-in
cartridges.

M. Programmable function
keys can be used with plug-in
cartridges.

I5. Automatic repeat on
cursor function keys.

16. User-definable input/
output port.

I7 Machine bus port for
memory expansion and ROM
software,

IS. 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.

® Plug-in conversion bex for a full 32K,
dl-column x 24 lines VIC including Pressel com-
patabilicy

® B5 X3 communicarion cartridge:

®* Memory expansion board

# |EEEMAS interface cartridhge

» Joysticks, light pens, paddles and moaos
conencllers.

—

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

22, Fullsupport forVIC owners
— their own magazine VIC
Computing’ as well as a national
network of VIC user groups.

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

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

25. Commodore is the leading
supﬁlicr 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?

T commocdciore

VIC 20

The besthome puter
in the“u“ﬂﬁ.n

e

—— —

FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO: COMMODORE INFORMATION CENTRE,
6735 AJAX AVENUE, SLOUGH, BERESHIRE. TELEPHOMNE SLOUGH 79292,



