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Computer Swap

01-437 4343

Free readers entries to buy
or sell a computer.

Ring 01-437 4343 and give
us the details.

SOUND SYNTHESISER for Spectrum,
swap for ZX Printer or fuller box. Please
send SAE fo Craig Robartson, 2 Low-
son Avenue, Carnoustie, Tayside, Scot-
land DDT 6BS

EPSOM FX80 PRINTER. Ingobd condi-
tion, will pay good price. Phone Wick-
ford 67335
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Skull Trap
on Commodore 64
See page 10

GAME

Business
moves from
Commodore

COMMODORE has been
making some interesting
moves since Marshall Smith
took over from Jack Tramiel as
president three weeks ago.
The company has
announced two deals to take it
into the IBM compatible busi-
ness market. It has signed a
technology licencing agree-
ment with the Canadian manu-
facturers of the IBM compati-
ble Hyperion machine and it
has concluded a deal with Intel
to begin manufacture under
licence of the Intel 8088 chip,
used in the IBM Peanut.

continued on page 5

Commodore™s new president Marshall Smith

Software houses
opt for Amstrad

SOME software houses, dis-
appointed at finding the Sin-
clair OL has no facility for
running cassette software,
have turned instead to the new
computer currently being de-
veloped by Amstrad.

Amstrad is aiming its micro
squarely at the games market
and this has also been a factor
influencing some companies to
opt for it in favour of the more
‘serious’ OL machine,

Most of the major games
houses have been approached
by Amstrad and a number —
including Imagine, CRL and
Micromega — are
known to be writ-
ing for it.
i The machine is

planned for launch
in the summer and
will be offered in
two forms — both
including a built-in
cassette recorder.
For £199 the com-
puter will include
a separate black-
and-white moni-
tor. For £229 the
price will include a
monitor quality
colour display in

place of the monochrome tv.

Shaped rather like the QL
and styled in a cream plastic
case, the Amstrad includes a
full-size professional keyhoard
with separate numeric and cur-
sor pads.

Design of the hardware has
been carned out by Ambit in
Brentford. The micro is Z80-
based with 64K Ram and 32K
Rom. It has a three-channel
sound capability. Twin Atari-
standard joystick ports and a
Centronics printer interface
are provided. It has no R§232
or cartridge slot.

Like the Oric machine, the
Amstrad has a variable loading
speed from its built-in cassette
machine (at the right of the
keyboard and numeric pad) —
300, 1200 or 2500 baud. The
display has two text modes —
either 40 or 80 column and two
graphics modes 192 x 256
pixels and 192 x 86 pixels,

The Basic and operating sys-
tem for the machine have been
written by Locomotive Soft-
ware, a small Leatherhead-
based systems house. Amstrad
Basic is similar in power 1o
BBC Basic, but does not fea-

continued on page 5'
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® Street Life David Kelly talks to Robert Stein of Andromeda Software on page 12. @ Pru;.:ram mjng Boriy

Allan compares Motorola’s 68000 and 63008 microprocessors. See page 19. @ Dragon Richard Dodd tooks at

advanced game programming on page 24. @ New Releases All the latest software including our Pick of the

Week — Codename Mat from Micromega, See page 56.
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CAN YOU HANDLE THE ULTIMATE ? FEATURE PACKED, 100% MACHINE CODE.
THE MOST AMAZING PROGRAMMES, THE SMOOTHEST AND PURE ADDICTION,
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Editorial |

Imagine you are playing an adventure,
You are happily exploring a fantasy
world, indulging in a little monster
bashing, when an arrow appears in the
middle of your chest. With dimming
eyes, you read the following message:
“¥You have been killed by Duncan, who
is in the same building two floors above
you".

This type of interactive adventure
game is not set in the far-off future. Itis
already here.

The Multi User Dungeon (or MUD as
it is more affectionately known) has
been up and running at Essex Uni-
versity since 1979. Written on a DEC
System 10 by Roy Trubshaw, MUD is a
multi player, real time, interactive
adventure.

Players start as novices and attempt
to work their way up through various

BBC and Education og | stages, such as champion and necro-
: mancer, to achieve the ultimate acco-
G+ e lade of witch. Points are obtained
Commodore 64 30| through experience, combat and by
Facilities of the SID chip by Richard Barton solving numerous puzzles and quests
Open Forum g7| contained in the game. Players can
Eou e even leave messages for one another
IRFRBORE £ YOU oD by writing on objects inside the adven-
Microradio 43 | ture.
Ray Berry's column But the main obstacle to MUD, and
similar programs, gaining a wider air-
471 =000 j
Advanturf ing is the cost of making a telephone
Yooy Priigws conmet call. Otherwise Micronet, or a similar
Peek & Poke 49| system, could be running interactive
Your questions answered adventures now, linking players over
New Rel 56 the telephone lines.
S e Next Thursday
This Week * is Flight Simul
- . Next week’s star game is Flight Simula-
Top 10 plus all this week's softwara tor for 16K/48K S grum by D Murphy,
Competitions 59| in which you must land your plane
Ziggurat, Puzzle, Losers safely on the runway.
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AVAILABLE IN APRIL
TWO NEW RELEASES

IT'S THE WOOLUF!

Written by: Martin Buller Writlen by: Rainbaw Sottware

and many other software clossics come these exciting new games,
Games lo tax your judgement and puzzle and frustrate you for months on end
Don't forget our other titles, which have attracted enthusiostic reviews like
| “Spectaculor, one of the best gomes I've seen”. .. POPULAR COMPUTING WEEKLY and
. “Excellent, dangerously addictive, could change the Spectrum gomes scens avarnight” ... SINCLAIR USER.

]
|
‘ From the creaiors of ‘Halls of the Things, ‘Invasion of the body snatchas,

HALLS OF THE
THINGS
Whrithen by: Neil Motershead,  Writen by: Simon Bratiel
Simon Brottel and ond Meil Mottershead
Marin Horsley

INVASION OF THE

ROMMELS
BODY SMATCHAS REVENGE

Written by: Marfin Horsley  Wilten by: Groham StaHfard
PROGRAMMERS ! WRITTEN ANY SOFTWARE THAT COMES UP
TO OURSTANDARDS? IF SO SEND IT TO US FOR EVALUATION.
WE OFFER GENEROQUS ROYALTIES.

———-----——_-——--—

@ sp‘eﬁ-tl“!l‘m Writhen by: Please supply: INVASION OF THE BODY SNATCHAS (] £6.50
HALLS OF THE THINGS | £7.50 THE DUNGEON MASTER [ | £7.50

Grohom Stafford
ather large depariment stores and dllgood major l IT'STHEWOOLUF [] £6.50 ROMMELS REVENGE[ | £6.50
software refailers. Alternatively, send the coupon to— I TUBE WAY ARMY []E£7.50 ZEUS 64 ] £9.95
CATALOGUE OF LATEST SOFTWARE ]

T CRSTAL 1

Selected titles available from:— r/ John Menzies

CRYSTAL COMPUTING, 2 ASHTON WAY,

EAST HERRINGTON, SUNDERLAND SR3 3RX.

TRADE ENQUIRIES WELCOME:~ Tel: 061-205 6603.
CRYSTAL COMPUTING IS THE TRADING NAME OF CHANDREX LTD

Thus remvms M rumivd @ ool varrie

lenclose chaguel/poifor ... cooaatiiiiiiiea e siiine daianna, .
P & P included. Overseas orders, please odd £1.50 per ilem.




News Desk

QL
production
problems

SINCLAIR has released more
information about the produc-
tion problems which have
affected deliveries of its QL
compuler,

Two design difficulties have
been identifiecd — one of the
machine’s semi-custom chips
has required further modifica-
tion and the operating system
software has taken longer to
complete than was originally
planned. Some sources suggest
that the size of the QL's Rom is
to blame. The QL has been
designed with only a 16K Rom.
The delay appears to be associ-
ated with problems in fitting
the operating system and Basic
software into just 16K.

Sinclair claims, however, (o
be still on target to produce the
first production batch of QLs
— around 1000 machines — by
the end of this month.

® PCW’'s QL order: Week
8. Still no sign. Interest gained
by Sinclair from our order tips
over the £3 mark.

Amstrad

continued from page 1

ture procedures. The operating
system features some advanced
real-time facilities at the inter-
rupt level of Basic. It is possi-
ble, for example, to call sub-
routines after a given time has
elapsed. A form of windowing
is also offered.

First deliveries of the Am-
strad are scheduled for June
and a number of high-street
chains including Boots, Rum-
belows, Currys and Comet are
currently evaluating the
machine.

Commodore

continued from page 1

The decisions follow the
lukewarm reception given to
Commodore’s 700 Series
machines.

Commodore has also de-
cided to follow Atari and begin
development of software for
machines other than its own.
The company is to develop a
range of software for the Atari,
Apple and 1IBM computers.

Oric shelves
modem

ORIC owners hoping to buy a
communications modem for
the computer will have to cast
their thoughts elsewhere.
Way back in December
1982, Oric advertised the mod-
em at £79.95 along with many
other peripherals for the Oric

Last week, the company
finally announced that plans to
actually produce it had been
shelved.

Oric has stated that due to
insufficient demand and the
commitment involved in manu-
facturing and making the mod-
em available, they have de-
cided the project is not worth
pursuing.

As recently as a fortnight
ago, there was confusion in the
ranks as lo the whereabouls
and status of the modem.

Oric variously claimed it was
still having fAnishing touches
put to it at Oric itself, and that
it had been submitted to British
Telecom for approval.

Now a unanimous Oric voice
has cleared the confusion, and
also assured that all money
received in response 1o the
original advertisement has
been refunded.

JET Set Willy, long awaited
follow up to Manic Miner is
now expected next month. It
will be the first major new
project from recently formed
Software Projects — the Liver-
pool-based software house run
by Miner author Matthew
Smith and ex-Bug-Byte em-
ployee Alan Maton.

The game continues the
story of Manic Miner — Willy
the Miner is now living in a
luxury mansion, thanks to the
treasure he discovered in the
last cavern of Manic Miner,
Willy must move through the
50 rooms of his mansion, clear-
ing the debris from a decadent
party before he can go 1o bed.
The wvarious rooms include
Miner-like obstacles, but the

01-437 4343

Willy arrives next month

rooms may be entered in any
order.

The game which costs £5.95,
will be issued with an unusval

piracy protection system. Be-
fore play commences the play-
er must input a special colour
code. This can only be found
from a special grid supplied
with the tape. Potential tape
copiers would also need to
capy the grid which, being in
colour, would be expensive.

128K version
THE 128K version of Campu-

ters’ Lynx computer is, at last,
available from Laskys al

£399 .95,

The machine — called the
Laureate — has 64K available
Ram, of which 38K can be used
from Basic.

Lynx have aimed the Laure-
ate towards the small business
market, with a CP/M option.

They are also offering a

special deal — Module 1 —
providing two disc drives plus
disc interface, manual and a
suite of three Perfect Software
packages, all for £699.95,

However, if you buy both
the Laureate and Module 1
together, a discount sets the
combined price at a few pence
under £1,000.

Floppy disc alternative

PHI Mag Systems has
announced a data storage sys-
tem for the BBC micro in-
tended as a low cost alternative
to the foppy disc.

Called a Phloopy, it adds
100K of memory from a car-
tridge containing a continuous
loop of tape. Although similar
in concept to the Sinclair mic-
rodrive, it works on a slightly
different principle.

The tape uses a nine-track
tape head to write on to ordin-
ary Y inch recording tape,
eight bits at a time. The ninth
track is used as a “'clock™ track
to control the data transfer.

Consequently, the data is
stored in a more compressed
form. The tape only needs to
be 12 feet long and be driven at
15 inches per second — not
much faster than on an ordin-
ary open-reel tape recorder.

Inside the cartridge, the tape
snakes loosely around the cav-
ity, so that it is not liable to
snap while in operation. Phi

Mag claims the Phloopy will
find a file and load or save itin
three to four seconds.

The Phloopy will cost
£113.85. You will also need to
buy an interface for the BBC
version at £29.90.

Although the Phloopy is cur-
rently only being developed for
this machine, Phi Mag is con-
sidering producing an interface
for other computers. Possible
candidates are the Electron
and the Commodore 64.

Phi Mag hopes the Phloopy
will be available by mail order
from the middle of May. De-
tails from Phi Mag Systems,
Tregoniggie Industrial Estate,
Falmouth, Cornwall.

Sinclair Rom

SINCLAIR has confirmed it is
working on a new version of
the Rom in the Spectrum Inter-
face 1.

If all goes according to plan,
the new Rom should appear in
1210 15 weeks.

The company claims that
there should be no problems of
software compatibility be-
tween the new and old Roms.
Machine code programs which
use routines in the Interface 1
Rom — such as Hunter Killer
from Protek — should run
without any difficulty provid-
ing, according to a Sinclair
spokesman — “‘the recom-
mended accessing points and
machine code hooks to the
Rom have been used.”

Coleco deficit

THE Adam home computer’s
high production costs and long
delays with its US launch, has
led manufacturers Coleco to
announce a yearly defiat of
$7.4m. This is despite Coleco’s
notoriously successful Cab-
bage Patch Daoll.
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Rea rd

position

Ynur recent decision to stop
accepting advertisements
for tape-copying programs in
PCW raises too many important
issues to discuss in a short letter.
May I nonetheless make three
basic points?

A micro is a machine which
has built into it, as an integral
part of its operating system, the
ability to record on tape or disc a
program residing in its memory.
Certain software manufactur-
ers, as they are perfectly entitled
to do, have decided to take steps
to make such recordings as
difficult as possible. Other soft-
ware writers, as they are also
perfectly entitled to do, have
produced programs which over-
come these “protection” devices
and restore a perfectly natural
and inherent function of the
computer.

There is no question that
software piracy — like any other
form of piracy of books, music,
radio broadcasts, pictures,
photographs, articles or technic-
al designs — is both illegal and
undesirable. There is no ques-
tion either that the Save func-
tion of a computer — like a
camera, or a typewriter or a
photocopier — could be used
for illegal purposes (although as
it happens, it rarely is: software
pirates make tape-to-tape audio
copies which sidestep all possi-
ble protection techniques).
Your reasoning, however, de-
clares that the Save function is
per se illegal; that anyone who
uses it isacting illegally; and that
anyone who shows how it may
be used is thereby party to an
illegal act.

By this reasoning, anyone
who advertises tape-recorders
or photocopiers for sale (or
indeed kitchen knives, which
could be used for still nastier
illegal acts) is party to a crime;
and likewise the page itself in
the computer manual which ex-
plains how the Save function
works is immoral and/or illegal.

It is important here to insist
on the distinction between
copying for personal, instructive
use and commercial pirating.
Even if the law is not ideally
clear, the common-sense dis-
tinction is easy to make. Photo-
copying an article in a book or
magazine for one's own practic-
| al use is neither wrong nor

illegal; photocopying the article
for sale, distribution or profit, or
plagiarizing it for profit, is
obviously so. You do not, in any
case, attempt to solve the prob-
lem by banning phetocopiers.

The US Supreme Court has
recently ruled that the recording
of TV programmes on home
video is not illegal: to have
declared it so, the Court said,
would have been an unaccept-
able infringement of personal
liberty. Informed observers be-
lieve that a similar ruling on the
subject of computer software,
an exactly parallel case, will
follow soon. Britain traditional-
ly lags behind the US in the field
of consumer law by about a
generation.

Meanwhile, I'm sorry to see
PCW taking up its position in
the rearguard, and not the van-
guard, of common sense.

Dominic Gill
82 Carlton Hill
London NW8 0ER

The gquestion of tape-copiers
and the whole area of software
piracy is as old as the software
industry itself. In the continued
absence of any government leg-
islation on the matter, we have
taken a stand against the pi-
rates.

We would be most interested
to hear the views of our readers
on this subject.

Close to
psychosis

have recently bought a

emotech MTX 512 compu-
ter. Although the computer
itself is excellent, the Basic
manual leaves something to be
desired.

*Oh, no! Don't fell me we've now

got production problams with the
gift to QL customers/”

This being my first compu-
ter, I have had to learn Basic
from scratch out of the Memo-
tech manual. This is proving
almost impossible and what
good is an excellent computer
if you can't use it?

Could you please tell me if
anyone has or is bringing out a
book for the MTX before I pull
all my hair out, burn the
manual, kill all my family, send
aletter bomb to Memotech and
go completely psychotic.

Stuart Uwers

Skiddaw

Carlisle Road

Annan

Dumfriesshire

Granada are bringing out

Memotech Computing by lan

Sinclair on March 22. It costs
£5.95.

An act
of faith

feel I must write to put a

different view to some of
the recent articles and corres-
pondence about the delays on
the Sinclair QL. Like your
anonymous correspondent who
wrote under the headin
‘Oueue Longer?' (PCWI-
March) | have sent off my order
to Sinclair Research Ltd. I am
further down the queue than he
is, and confidently expect to
wait many months before the
magic box arrives.

Having witnessed the situa-
tion at the launch of the ZX80,
ZX81 and Spectrum [ never
expected 28 days delivery but
simply decided to live in hope
that my OL would reach me
sometime before Christmas
(Christras 1984 that is!). Going
on past experience, I expect 1
may then have to return my
shiny new QL a couple of times
before 1 get a model which
works properly,

Why order a QL then, you
may well ask? In my case, it is
basically an act of faith in the
genivs of Sir Clive Sinclair.
Quite simply, I know that after
the delays and the heartache 1
will get a computer which far
surpasses anything which any
other company could produce
for an equivalent price. Sinclair
has already shown he can do it
with his earlier computers, and
the enormous sales of those
machines, together with the vast
influx of orders for the QL,

show that computer users are
convinced that he will again
work wonders.

So what if hanging on to my
money for several months pro-
duces £5 interest for Sinclair.
That will mean [ will have paid
£399 + £5 for the QL. Can
anyone tell me where else [ can
get a comparable machine for
£404 before the end of the year?
And for those who aren't satis-
fied with the position, Sinclair
Research offers the option of an
immediate refund.

I hope that these comments
will help put the matter into
perspective for other prospec-
tive purchasers, and that they
will not be deterred from plac-
ing an order by the moans and
nitpicking. Join the Users Clubs
which are already starting up, 50
you whet your appetite by read-
ing about the QL while you're
waiting for it! When you do
finally receive it, you'll own a
computer which is going to be at
the forefront of developmentsin
both hardware and software for
the next few years — the power
of the machine and number of
users will ensure that.

John Simpson

56 Greenacres
Shoreham-by-Seqa

West Sussex BN4 SWY

-

egarding Z-Fred (PCW 16-

22 February), I should
like to suggest a couple of
changes to give a better display
— when you fall off the
pyramid a more appropriate
noise is given.
Any Spectrum:
81 PRINT AT x-1y."H"("I" AND
y<=>15+(5-lavel)*2)+("P" AND
y=15+(5-level)’2); AT xy-1;"G"
PAPER 7:* *; PAPER Oi("J" AND
y=>15+(5-level)*2)+(“N" AND
y=16+(5-level]*2); AT x+1y;"KL"
63 PRINT AT x-1,y:"01"; AT x,y-1("G"
AND y<>5+level"2)+("M” AND
y=5+level'2); PAPER 7.° *; PAPER
0;°J"; AT x+1.y"KL"

48K only:

T21F y=15+{5-level)"2 OR y=56+lavel
*2 OR lavel=0 THEN PRINT AT wy,
PAPER 7. ": POKE B80060.255;
RANDOMIZE USA 60059: POKE
60060,10: PRINT AT 18,10;"YOU FELL
OFF"; FOR i=1 TO 200: NEXT £

Neil Wilson

180 Hatfield Place
Peterlee

Co Durham SR8 5TB
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Skull Trap

A new game for Commodore 64 by James Marsden

This program is a strategy game where
the object is to destroy the computer's
saven playing pieces by laying mines. The
computer, in turn, is trying to trap and kill

u.
There are nine levels of difficulty, number
one being the easiest.
Six of the computer's pieces are deadly
if they touch you. The seventh piece is
fatal if you are on the same line —

either x or y axis.

Pressing F1 before you start the game
will raise the skill level, which is indicated
at the top left-hand side of the screen.
Press any other key to start. To move your
piece, use the following keys:

Y U 1 J M N B H

To drop a mine press F7 — lo pick it up
again, press F1.

Notes

40-260
280-320
470-720
740-1040
1050-1140
1160-1240
12601450

1460-1560

defines graphics

prints- screen

your go

computer's go

computer wing

you win

wall for a key press lo start game
or F1 to raise skill fevel
control characters used in
program 5

10
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Star Game

FHERR R
.

» SKULL TRAP
*

* BY

"

* J.H.MARSDEN
L]
FAARS R RR A SRR

INT* I CHRECB) CHREC 1425

GA=11LV=.1

30 REM GRAPHICS S#E&paasndbhsbsshhabbng

49 POKES3280,8:1POKES3281 .6 1POKES3272, 21

=8 PEINT" SEMPLEASE HALIT FOR GEAPHICS TO BE DEFINEDM
60 POKESEI34 , PEEECTSII4 )AHLIZTSS

78 POKEL ,PEEK{1)RHDZS51

80 FORV=0TOS11

90 POKE14336+Y , PEEK ¢ 5324843

188 HEXTY

118 POKE1,PEEKC 1 20R4

3333883288

35@@"14’!“#&1”“

128 POKESS334 .. FEEK (S63340R1

138 RESTORE

148 FORY=1TOS5

158 RERDT

168 FORM=TTOT+7

178 FEADS

188 POKEX.S

19@ HEXTH,Y

299 POKES3272.31

219 DATA14568,24.60,249, 126,24,24, 126,135

220 DATAI4472,126,.219,219,255,231,183,195,128

239 DATRI4952.9.0,24,36,.36,24,0.0

248 DATAI4S28,68,126,219,255,126,.326.68,24

250 ORTALI4544.0,.195%, 182,24, 24,102, 195,8.-1

268 POKES3265,91 iPOKESI2E8, 9 1POKES3Z282, 2 1PUKESIZ283, 21
POKESZ284, 7

2T REM PRINT SOCREEM o i sobiokof s kb oh

288 PRINT OLLYH 10" S+ ¢ 424 404420 04800400 040 404080
Shbasbsbessl  IREMSHIFTZ S

238 FORY=1TOZ@

JEoa FRINT" e

318 HEXTY

A2 PRINTY s ssst s st sttt tsrt s sttt sttt st ttistsstss’ o
REM SHIFT 2 'S

330 REM DEFINE POSITION VARIABLES essées

248 FORYs1TO7 sSHCYWInYWSaHEXTY

I90 FORY=1TO7 :SY{(Y)=168HEXTY

368 MH=201MY=840 :C=S4272 tASs8

378 PE="

388 FORY=1TOE

381 POKE1O24+SK(Y)+5Y (YD, B8 iPOKE1924+SM Y 2 +SY (Y I)+C .8

3|2 NEXTY

I90 POKE 1024+SH{73+8Y (7D, 81 :POKE 18244 C4SHCTI45Y(7> .3

409 POKE1824+MH4+MY . 33 1POKE 1824+ MR+ MY+, L

418 REM ACTUAL OCRAME  sulssmssisinsnesas st

420 PRINT-AENRERERDRRRRRRREIULL TRAP"

433 PRINT"ERREBRRBFHNT I SKULL DEVICES"AS" "

448 [FGATHENGOTO1250

459 POKES3IZE3. 14

460 REMN YOUR GO » 4NN

470 PRIHTPS r " Ba@D 552033330 32322 2Y0UR
480 POKEZ2023. 188 POKESS25S, 1

499 POKELF8.@

SB8 Med1Y=8 D=8

518 F=FRE{®) :REH AVOIDES GRARBAGE COLLECTION
328 GETAS

538 IFAf=""THENGOTOS2O

540 [FRAF="U"THEHY=—42

558 IFAf="H"THEMY=40

5680 IFA$="H"THEHX=-1

570 IFRS="J"THEHX=1

588  IFA%="Y" THENYs~48 1 Xu-1

998 IFAfa"B" THEHY =40 Ha-1

600 IFAF="1"THENY=-48:¥=1

618 IFAF="M"THEHY=48:K=1

629 IFAf=" " THEND=8

638 IFAf="0" THEHD=1

648 IF¥=RANDY=8THEHGOTOSZ28

E50 P=PEEK 1024+ MX+MY V4D

658 1FP=880RP=81THEHGOTO1058

670 IFP=91THENRS=AG+1

689  IFP=218THENGOTOSE®

690 POKE 1024+ M +MY , 96

780 IFDAHDAS>BTHENFGRE 1024+ MIG+MY , 3
TI8 MatiE+X tMY=MY+Y

720 POKELS24+MX+MY . 93 1POKEL@24 + MM+ MY+ C. 1
73D REM COMPUTERS GO o opo ook s oo s g

dem* 1 :REM SHIFT SPACES

BOCCCCCC OOl

1 iAS=A5-1

§483832885 8%

o
-
-]

§8 3 £d888

1998 IFSH(7I=MIORSY (7 =MYTHENGOTO 1868
1818 GOTO428

1828 POKELID24-+5MLI+SYC(L), 96

1838 SK(L)=8:15Y (L) ud 1551

1848 GOTO388

1858 REM LOST
1268 PRINTPS™
1878 PRINT" S BRRERREE] [, 1 L7 #l %™ "
1888 REH t+ YOU HAVE FAILED AGAIMST

1850 PRINTIEDBEBERRERRRR] |~ = [le & —*

1188 REM T THE SKULLS AHD

1118 PRINT")RRRBNM I . TO |~ F— M= | ™8

1128 REM T YOU HOM BECOME OME OF THEM

1138 Gfml

1148 GOTO1268 l
1158 REM WON

1166 PRINTPS*

1178 PRINT S eeneell-{ 1 _® L7 T, |#c
1188 REM T COMGRATULATIONE YOU HAVYE
1198 PRINTINDEBREBEI %] —— | |~ «/ |1 #"

1209 REM 1t DEFEATED THE SKLLLS
1218 PRINT" iRnaRERRER |

1220 REM T YOU ARE FREE rD LERVE

1238 GAml

12498 GOTO1268

1256 REM W& WALT FOR KEY PRESS TO START

1260 PRINT" b pEpspERBRFRESS A KEY TO PLAY®
1272 POKE198.9

1288 POKES3283.2

1298 FORY=1TO39

12060 GETRS:IFASC " “THEHI 3T

1318 HEXTY

1320 POKES3283. 18

1338 FORY'=1TO38

1348 GETAS : IEAF " " THEN1 378

1358 HEXTY

1268 GOTOl282

1378 1FAF="E"THEHOOTOl429

1388 GA=0

1398 FORY=1TO21HEXTY

1480 GR=E

1419 GOTO280

1428 LValV+. 1

1438 IFLY>1THEHL V=, 1

1448 PRINT"H B"LVWIO

1458 GOTO1268

1468 REM CONTROL CHARRCTERS Ssasssesw

1478 REM “®" F1

1488 REM "H" F7

1499 RPEM "N CRSR DOMN

iS5e@ REM "1 CRSR UP

1519 REM “M" CRSR RIGHT

1520 REM “W"
1538 REM "@" CRSR. HOME
1548 REM 3" CLERR GSCREEN
1558 REM "3 WHITE
1568 REM “R° ORANGE

POKES3253,9

PRINTPS = SD3232322232323000MY  GDCCCLCLCCTLCLCCCCT
520

F=FRECB):REM ARVOIDS GARBAGE COLLECTION
FORL=1TO?V

IFSKIL }=RTHENGOTOSS8D

S=8+1 1 H=B 1 Y=

IFSKCL YOMEXTHEN =1

IFSHIL Y <METHERR=1

IFSYCLI>MYTHEHY=—48

IFSYCL ) MY THEHY =48

PORE I D24+5XCL 2 +5Y (L) .96

SHIL)=SHILx+X

P=PEEK(1824+SX (L >+SYCL) >

[FP=2 1 ETHEHSK (L > =SK L )~X

SYCLImSYIL 24y

PoPEEKC10244SX (L }45YILY >

IFP=219THENSY{L >=SY(L)-Y

IFP=31ANDRNDT 1 ) >LVTHENOOTO 1829

IFP=91 THENAS=FS+ 1
IFP=EE0RP=81 THEHSX (L »=8x (L 3 =X 15Y{L 2uSY{L>-Y¥
IFP=33THENGOTG 860

IFLC 7THENPOKE 1 824+ SX <L ) +SY (L ) , B8 t POKE | 324 +5X
CLI+SY(LY+C,8
IFL=7THEMPOKESH ( 72 +5Y <73+ 1024, 81 :POKE 1924+
SHLTI4SYCTIC,3

HEXTL

IFS=8THENGOTOL1%8

LALLL AL LA L b Ll

*3 s POKE2GZ3.32

LERLER TS PR R LR L L L Rl L L]

" x sPONE2G23.32

— (e

GAME #84%kasnssdeassantsdss
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Hungarian rhapsody

David Kelly talks to Robert Stein of Andromeda Software

ew people are aware Andromeda Soft-
ware even exists. It's hardly a house-
hold name.

Yet the company currently employs 120
programmers writing games software —
making it one of the bigger outfits. The
games it produces, mainly for the Com-
modore 64, are acknowledged to be
among the most original on sale for the
machine.

The reason for the company’s compara-
tive obscurity is two fold. First, its prog-
rams are marketed under the names of the
companies 10 which they are sold — such
as Commodore. Second, none of its au-
thors are working in this country — they
are based in Hungary.

Andromeda is a joint venture between
Robert Stein and Novotrade — a Hunga-
rian company sel up with money from
Hungary's Innovation Fund specilically to
develop computer software.

Explains Robert Stein: “| am Hungarian
myself and thal gave me the geographical
reason to go home.

“My company Vulcan Electronics was
one of the major importers of chess com-
puters to the UK and, knowing that literally
everybody in Hungary plays chess, |
started trying to export Sci-Sys chess
machines into Hungary. We held a chess
symposium in a hotel in Budapest where
we exhibited eight different chess
machines and demonstrated them to the
Hungarian press.

“Most things in this world happen by
coincidence! We got known to the Hunga-
rian companies and one of them has a
puzzle — a hand-held game called The
Hungarian Ring. The project was one of a
number financed by the Hungarian Innova-
tion Fund and we were asked to help
import the game into the UK. Very soon
after that we were asked to attend to a very
much bigger project called XL-26 — an
electronic game.

“Qur task was to take the Hungarian
idea, develop it abroad, manufacture it in
Hong Kong and distribute it world-wide.”

On XL-25 Robert worked closely with
the slate-owned Hungarian banks backing
the Innovation Fund and so became in-
volved with Novotrade when it was formed
a year ago.

At that time, what Hungarian software
there was consisted of specialised applica-
tion software packages — engineering
programs, drug dose rate soflware elc.

Robert realised that the Hungarian prog-
ramming expertise could be turmed tfo
produce games software for what was
then a fast-growing world demand.

“One lousy day in November 1982 John
Baxter — Commodore's marketing mana-

ger — and | went to Hungary to talk with
Novotrade and meet its managing director
Renyi Gabor to persuade him to write
games.

“We collected together as many prog-
rammers as possible — none of these
people had ever written a game before —
and we told them what we wanted. As it
tumed out it is just as well they didn't take
our advice. We told them things like Space
Invaders and Frogger. What in fact they
produced was far more inventive.”

A national television competition was
organised for anyone fo send in ideas for
games software.

“We ended up with 1,500 storyboards.
We were day and night sifting out the best.
Finally, Commodore selected 30 titles and
we gave the go ahead to write the software
for the Commodore 64.

“By the time we had produced the first
four cassette programs for Commodore —

em World," says Robert. “The Hungarians
as a people tend to be extremely creative.
Their imagination is running away with
them without being influenced by whal is
happening in the Western software world.”

The programmers draw a loi from
Hungarian folklore for their inspiration.
Graphically, the programs are very strong
— Hungary is famous for its animated
cartoons.

“With Novotrade you have a software
development that is not based on compu-
ter literacy. In the UK we have over 1
million machines. In Hungary three dezen
computers in the whole country.

“In other words, it is more of a crealive
activity. If we suddenly turned round and
said '‘Don't do software — write story
books or films' the result would be equally
as i3
if the Novotrade software is lacking in
any respect, it is in the area of playability.
This is where Andromeda comes in —
advising on the game flow and on ils
competitiveness.

Software publishers interested in buying
Andromeda software are first shown a

storyboard — a few pages of simple

six months later — they had
switched to Rom software. Faced
with having to stari all over again
we thought — ‘What the hell,
Commodore isn't the only com-
pany in the market'.
“Commodore wenl ahead and
published Dancing Monster on
cassette. Others have been sold
to Mirrorsoft and to Ocean.”
Al present, Andromeda has 42

titles at various stages of completion.
Eighteen are now finished and most of
those have been sold and are soon to be
launched by a number of companies.

ore will be released by Mirrorsoft,

Ocean and Commodore, and some
will come out through Virgin and PSS.
Talks are continuing with Quicksilva, and it
is hoped to work with Thorn EMI and
K-Tel.

Quicksilva will be selling Dancing Mons-
terin the US. Other titles will be released in
the US through Creative Software.

So why is Andromeda attracting so
much attention? “Not one of our programs
resembles other titles written in the West-

the game might look. “Some peo-
ple commit to buy at the story-
board stage. Then they get some
control over the program's de-
velopment from that point on."

Novotrade's programmers
work in teams of three or four.
Each is a specialist in a particular
area — one may program the
sprites, or the background
graphics or the sound. Most of the teams
are writing for the Commaodore 64. A few
work with the Spectrum and BBC compu-
ters. “Invariably, each program is written
first for the Commodore 64 and then
converted to the other machines.”

The first thing a team will program for a
game is a series of short graphic routines
to give an idea of how the finished work will
look. These are then taken fo Andromeda
and to the prospective publisher and dis-
cussed. Comments are then passed back
and incorporated in the final version.

“We see ourselves as pariners with
Novotrade. The moment we sell a program
the copyright is transferred fo Andromeda.
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There are laws which prevent us, as a UK ‘weightless’ inside a cube. The balls can

company, buying into Novotrade but, as move up and down in space, as well as in

and when we are able, we are committed the plane of the cube base.

o doing so on a 50:50 basis.” In Catastrophe you have to construct a
So far, only three Andromeda titles have ! building as qu;ckly as you can, competing

arrived in the shops. Each —
Caesar the Cat, Dancing Monster
and The Juggler — is quite unlike
any other game. A main feature
of the programs is the large size
of the moving graphics.

Within the next three months,
another 10 titles will have been
released. These include (tenta-
tive tilles only):

o= - N

either with a friend or with the
compuler, Along the way your
building is subject to a number of
natural disasters.

The object of Save Our Seals
is to balance a fioating iceberg in
such a way that figures on it are
saved from the cold water.

Unlike the West, most of
Novotrade's 120 programmers
Spatial Billiards: an outstanding three- are past their 21st birthdays. In fact,
dimensional billiards game. Instead of the between them they have over 300 uni-

computer engineers in colleges when they
are not programming for Novolrade,” says
Robert. “They can program in machine
code more easily than in Basic."
Royalties earned by Novotrade are split
50:50 with the programmers. And half of
that is given in foreign currency. “That
gives them the ability to travel where they
like or buy anything they wanl — so the
programmers are extremely happy.”

he Hungarian banks are also pleased

because of the foreign currency the
venture brings in. "The government would
be pleased too if they were really aware ol
what we are doing. But government influ-
ence in the Hungarian economy is abso-
lutely minimal. They would only sit up and
take notice if we hit upon another Rubik
cube. Then suddenly we would find
ourselves with additional government help
and supporn.”

“It | had to describe in a nut-shell what
we are engaged in it would be the mass
production of computer software with a
strong creative input. Programming is con-
sidered as an art in Hungary — the
computer just happens to be the medium.

“Our approach seems to be working.
The biggest problem at the moment is how
to work with evarybody who wants to work

£25
inclusive of VAT, P&P. Two different drawing programs
provided free with each lightpen. "SKETCH" and
"SHAPE-CREATE". SKETCH is a superb highresolution
colourdrawing
programallowing
both precisedrawing <
and freehand skefching,
painting etc.
SHAPE-CREATEisa

high resolution library
shape drawing program.

SUPERIOR PROGRAMS

» Tape storage of your work
* Good documentation

» Userroutines provided

on tape and on printout

Also available for—VIC-20, CBM-64
or BBC B. Please state your micro
when ordering.

SendchequeorP.O.forg2510:—
Dept. 5 Datapen Microtechnology Limited,
Kingsclere Road, Overton, Hants. RG25 3JB

Orsend S.A.E. for detalls. Now available from good computer shops.

balls being played on a table, they appear versity degrees. "Most are working as with us.”
Datapen| A QUALITY LIGHTPEN  Datspen
for the. DRAGON 32 microcomputer
s SUPERIOR PERFORMANCE

* Insensitive toambientlighting

« Responds to different colours

* Program accessible LED lamp readout
» Switch for program confrol

"It differs from all other lightpens
available for the Dragon in that
it is a far more sophisticated
beas!... This program

(Sketch).. clearly
demonsfrates
the superiority
of the Datapen”
Popular
computing
Weakly,
Dec. 15th
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The Quill is a major new utility written in machine code which allows even
Th e Qu i I ' the novice programmer to produce high-speed machine code adventures
48K Spectrum

of superior quality to many available at the moment without any
knowledge of machine code whatsoever.
Using a menu selection system you may create well over 200 locations,
describe them and connect routes between them. You may then fill them
with objects and problems of your choice. Having tested your adventure
you may alter and experiment with any section with the greatest of ease
A part formed adventure may be saved to tape for later completion. When
you have done so The Quill will allow you to produce a copy of your
adventure which will run independently of the main Quill editor, so that
\ | £14.95 you may give copies away to your friends. The Quill is provided with a
detailed tutorial manual which covers every aspect of its use in writing
adventures.

- From The Golden Nib Of - ¢
gae The Quill | Al
Comes a Gourmet Feast

{1
Hungry Adventurers

Volume 1 %

_.,g,.: L ol A Of the n.ml‘;lllnnd

Rescue the Princess from the Magic Escape from the infamous prison

T GOLD COLLECTION ::;::_.i,;:r;;h;: il e

i

Mindbender Barsak The Dwarf

ERTI
Can you survive and complete your Only you alone can save the world Help Barsak recover the treasures of
mission high in the sky over enemy from the terrible power of the his ancestors from the underworld of
territory? Mindbender. mythology.

A Superb collection of adventures for the 48K '
Spectrum written with the Quill. ’.é:-“" -
From the fertile imaginations of many authors, we ; :
have selected this fine volume of adventures for ¥
you to collect. Each adventure is complete initself ¥ %
and is presented in the distictive livery of the
series to grace your software shelf as you build up
the collection.

The adventures are priced at only £5.95 each.

GOLD COLLECTION = GOLD COLLECTION = GOLD COLLECTION = GOLD COLLECTION = GOLD COLLECTION = GOLD COLLECTION =
= NOILL2371102 4109 ® NOLLD3TI0D 10D = NOILLO3TIOO 109 ® NOLLOITIOO 109 = NOLLO3TI0O 10D = NOLLD3TI0D 4109

o — - Selected titles available from good computer s Gt
Wherein this city of deathandintrigue  ShOPS nationwide including:- What is the secret of the deserted
is the stolen Sinclive Diamond? W. H. Smiths, Boots, Menzies Hotel and where are all the guests?.
g ~ rgn Or direct from us by post or telephone

(JILS("* 1 Credit Card Order Line
30 Hawth Road . Parsonally Manned for 24 hours
e orn SAE for full details of our range = 0222 41361 Ext 430
gg;hsféammga" Dealer enquiries welcome g

& (0446) 732765 reedien
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Trade Enquiries
29 WEST HILL DARTFORD KENT (0322) 92513/8
Mail Order

€ 8 HIGH STREET HORLEY SURREY

24 HOUR CREDIT CARD SALES HORLEY (02934) 6083
PAYMENT BY CHEQUE P.0O. ACCESS/VISA

50p POST & PACKAGING

ANIROG SOFTWARE LTD., g

E P \:

Fight your way to become
The Master of the Skies
travel through time to over-
come the enemies of the
past and future. Engage in
dog fights with the squad-
rons of world war one to
the fighters of the year 2084,
Five Screens of Breathtak-
ing Scenic Graphics.

J.S., £7.95
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Learning the lingo

Andy Wilson looks at the multitasking
package from Skyware Software for the ZX81

eginners All-purpose Symbalic Instruc-
ion Code, or as it is better known,
Basic, is a much criticised language. Yet
practically every microcomputer on the
markel uses Basic as its host language.

One honourable exceplion was the Jupi-
ter Ace, now sadly demised. The Ace's
Rom contained not Basic but Forth, the
makers claiming that Forth was as easy to
learn as Basic. Despite this, sales were
disappointing. More and more buyers be-
gan lo judge micros on their ability to play
colourful, noisy games rather than as
machines on which to learn programming.

Nevertheless, micro owners looking for a
second language for their machine often
choose Forth. As far as the home marketis
concemed, Forth competes with Logo for
second place in the popularity stakes.

Atwhat is generally considered lo be the
bottom end of the market, Arlic have had
ZX81 Forth available on cassetlte for some
lime. Now David Husband of Skywave
Software has released a very extensive
and innovative implementation of Forth for
the ZX81 — not on cassette but on Eprom,

For £29 you can now convert your ZX81
into a very powerful Forth based machine.
The Eprom is a drop-in-replacement for the
Sinclair Basic Rom, which means that
when it is installed you can no longer use
Basic.

Avery good 75 page manual gives a step
by step guide to swapping the Roms. I your
Basic Rom is in socket, there are no
problems. You simply open the case,
remove the Basic Rom, and replace it with
the Eprom.

If, however, you are unfortunate enough
to own a ZXB1 with the Rom soldered in, it
needs to be removed and replaced with the
28 pin socket supplied. The manual tends
lo make this sound easier than il is.
Desoldering an ic from a double-sided pcb
is not an operalion to be recommended to
the faint-hearted and, if you are less than
100 per cent confident of your ability to do
so, in my opinion you would be foolish to try
as you could well end up lifting’ pcb tracks
or even damaging other componenis
through overheating.

So, if you are considering ordering a
Forth Rom, check your ZX first. If you are
dubious about replacing the Rom, or
maybe just opening the case, it is posible to
obtain a ready converied machine.

It is also worth noting that if you don't
have a Ram pack you will need one, as the
Forth needs at least 2K of Ram 1o operate,
Faor the purposes of this review | used a
ready converted ZXB1 complete with 16K
Ram pack.

Once you have fitted the Eprom, or

unpacked the machine, the first question to
be asked, as with most micros, is what to do
with it1? Although this implementation of
Forth is designed primarily for control
applications, many polential purchasers
will simply want fo lern a new language.

David Husband is keen to emphasise
that the manual is not a Forth tutorial. For
beginners he recommends the book The
Complete Forth by Alan Winfield.

It is difficult for a Forth novice such as
myself to review this Rom without reviewing
the language itself. Forth combines the
versalility of a low level language with the
structure and power of a very high level
language. Programs are written in a similar
way lo a procedural language such as Algol
or Pascal.

The interpreter does not even wait for you
to press Newline, as since soon as you type
a space the previous word is accepted.

This takes us 1o the normal modus
operandi of the Rom. Pressing Shift’'Edit
presents us with a split screen, divided by
aninverse line, or Pad, on which one line of
text may be stored. The botiom seven lines
are the execution screen, which behaves in
the same way as the initial screen, scrolling
automatically when the screen becomes
full.

e lop 16 lines are the Edit screen.
Anything typed in here is not compiled
or executed immediately, but can be edited
using a full screen text editor. A flashing
cursor is driven around with the cursor keys
and characters and lines can be inserted or
deleted. Both insertion and deletion work in
the opposite directions to the Basic editor,
which can be rather confusing, especially
as the Rubout key backspaces as normal
when using the execulion screen.

The Aom contains
an extensive diclion-
ary of commands or
words, from which
new words can be
defined which them-
selves become par
of the dictionary.
Through this process
of defining words in
terms of previously
defined words we
eventually end up
with a single word,
which when typed ex-
ecutes the entire
program. This
method of wriling
programs makes the
programmer attack a
problem from a top-
down approach,

which is often consi-
dered one of the main prerequisites of good
programming.

ZX81 Forth is extremely fast, the exam-
ple program given in the manual executes
300 limes faster than Basic. The main data
structure in Forth is the stack.

To the beginner, one of the most daunt-
ing aspects of Forth is the use of Reverse
Polish Natation. This notation, although
unfamiliar to most, is very easy to adapt to.
The use of the stack and the manipulation
of memory contenis should present no
problems to anyone who has attempted to
use assembly language.

Getting back to the Rom, when first
swilched on we are presented with a
blank screen. Anything typed in will be
obeyed immediately, just like a direct
command in Basic. If you type in a new
word definition, this is compiled straight
away and becomes parl of the dictionary,

The other quibble with the editor is that
when text is inserted in the middle of a line,
making it more than 32 characters long, the
characters at the end of the line do not wrap
round to the next line, bul are lost,

If Shift/Q is pressed, the current line is
compiled and printed on the execution
screen. If itis not part of a definition, it will be
obeyed immediately. The whole edit screen
can be compiled by typing the word CPL in
the execution screen. Toggling between
the two screens is a simple matter of
pressing Shift/Edit. The word EOFF returns
you to the power-up screen format.

Only one edit screen can be held in
memaory at a time, the usual practice being
to write one screen of program, compile it,
then delete the source code and write the
next screen until the program is finished. If
you require a permanent copy of a prog-
ram, or wish to save a screen for fulure
amendments, the entire edit screen, 512
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bytes, can be saved on cassette as a
numbered block using the word Store. In
theory, it can be reloaded using Load butin
practice | was unable to load a screen.

To enable me to change earlier defini-
tions when writing a program, | was promp-
ted to write the set of words in Figure 1 for
storing named screens in Ram as part of
the dictionary.

Ser saves space for the screen in the
dictionary, eg, Scr Screeni. To save the
current screen use Save, egq, Screeni
Save, and to retrieve it use Gef, eg,
Screeni Get. The last routine Pred dumps
the edit screen to the ZX printer.

ZX81 Forth has the normal Fast and
Slow modes of Basic, as well as an Aufo
mode in which the screen blanks if a
process takes longer than a quarter of a
second.

In his promotional matenal, David Hus-
band stales that the keyboard is restored to
normal operation. This means there are no
keywords and everything has to be typed in
full. Not having used the infamous ZX81
touch keyboard for some time, my finger-

characters from Space (32) to Underline
(95) are available, and several of the
control codes (0-31) are used as well. The
internal codes, as with Sinclair, range from
0 to 63 and are found by subtracting 32 from
the Ascii code. Curiously, Ascii 38, the
ampersand (&), is not available from the
keyboard, but it is there, try 38 Emit.

David Husband has saved memory, and
programming effort for the user, by not
bothering with the Newline characters in
the display file. This reduces the possibility
ol crashes when Poking, or in Forth C!ing,
the screen.

ZX81 Forthis integer only, but a full set of
arithmetic and logical operations are avail-
able using two's complement arithmetic on
two byte words. There are also a large
number of words for unsigned and double
precision (four byte) operations.

One of the package's many useful fea-
tures is the ability to work in any number
base. Two bases are immediately avail-
able, using the words Decimal and Hex, but
any other base can be chosen simply by
changing the value of the Integer varable

Base.

In the usual Forth
standards, character
strings are stored as
strings of Aseii num-
bers on the para-
meter stack. David
Husband has simpli-
fied string manipula-
tion by incorporating
asecond slack speci-
fically for strings. This
means that ZXB1
Forth contains a very
powerful set of in-
structions for printing
strings, converting

tips were soon longing for real keys. With
this RHom a proper keyboard becomes less
of a luxury and more of a necessity.

he inability to tell if a key has been
pressed becomes a serious problem
when attempting to break a program or
reset the stack with a "Warm' restart. Break
on the Forth ZX81 is a shifted space.
Unfortunately, if Shift'Space is held down
for over half a second a 'Cold’ restart is
executed, the equivalent of pulling out the
power plug.
The character set no longer contains the
familiar block graphics, these are replaced
with Ascii characters. All of the Ascii

: SCR +BUILDES S1R ALLOT

: EAUE FEUF EWAR CORY 1

: GET FBUF COPY |

" PRED FBUF 512 + FBUF
oo

I Ca 32
LOOF &

Figure 1

DOES >

+ FRTR

from Ascii strings to
numbers, in hex or decimal, and formatting
numeric output.

The other data structure programmers
feel is a necessity is the array. ZX81 Forth
has the standard Allof word o save space
for an array and the Builds Does construct
1o allow for extremely versatile ‘intelligent’
arrays.

Fig Forth and Forth 79 both have a full set
of control structures, ie, Begin . . . Again, Il
...Else,..Then, Do...Loop, Begin ...
Untiland Begin. . . While. . . Repeat. ZX81
Forth has all of these — although the syntax
of While is slightly non-standard — as well
as a very simple to use Case command.
This word did however make me wonder
where | had gone wrong when | first tried to
use it, the problem being that a semi-colon,
usually used to end a definition, is also used
lo delimit a list of Case words, meaning that
in a definition two semi-colons are required.

few printer control words are included.
P togales the printer on and off — when
on, any text lyped or output to the execution
screen Is also sent to the printer. PRTR
takes an Ascii value from the stack and

outpuls it to the printer and there is also a
facility to control an RS232 interface.

Programmers who wish to use machine
code routines in their programs, essential
for i‘o contral, are not forgotten either, the
words Code and ,C allow machine cade lo
be included as strings of hex bytes.

if the facilities offered by ZXB81 Forth
stopped there it would be very good value,
but | have not yet mentioned two of its most
exciting capabilities. The advertisements
for the Sinclair QL make much of the
possibilities offered by user-defined win-
dows and multitasking. David Husband
beat Clive Sinclair to it by offering both
facilities in ZX81 Forth.

Independently scrolling windows of any
size are easily defined on any par of the
screen. Combined with the multitasking,
this means you can have several programs
running simultaneously, each with its own
screen, and still continue to type in another
program!

Multitasking is made possible by a real
time clock. Any word can be defined as a
task and scheduled to operate using /n, Al
or Every, eg, Every 10 Ts (task seconds)
Task1. The timing periods available are T1,
Ts, Tm, Th, Td, Tw and Ty (ticks of 1/50th
second, seconds, minutes, hours, days,
weeks and years). In theory you could write
a program:

; LEAP .° LEAP YEAR™ ; (print “leap year")

TASK LEAP YEAR LEAP
EVERY 4 TRY LEAP YEAR

but you would have to leave your ZX81
switched on for a very long time!

he manual wams thal mos! simple

demonstrations of multitasking can be
trivial, but goes on lo give a very useful
program to continuously display the con-
tents of the stack at the bottom of the
screen, whilst you continue to use the
machine as normal. The obvious use for the
multitasking capabilities is in the control of
external devices — maybe a ZX81 could
run a power station after all.

Overall, the Forth Rom is almast as big
an innovation as the introduction of the
ZX81 itsell. David Husband and Skywave
Software should soon make an even grea-
ter impact when they introduce versions for
the Spectrum and BBC.

The Spectrum version will be produced
as a plug-in module complete with i'o port
and Rs232 interface, eliminating the need
to remove the Basic Rom, all for £59.
Although David Husband says that the
module will not be primarily-for the home
market, it will be interesting to see if any
games programmers take advantage of the
possibilities offered by multitasking.

Back to ZX81 Forth again — | cannot
recommend it highly enough to anyone who
feels they might have an application for it, or
simply wants to learn Forth and experiment
with multitasking. My only misgivings are
with the loading, the lack of documentation
of the system variables and the fact | hav
lo return the review model. 6
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Shilep/anet deep inspace
an eart/»aai ol s marooned.

Only one person can save it Wg’

The galaxy’s most lo
battle wagon.

Narzon Heatseekers from the back. LasaSlamma Tanks in front.
HeliChargas from above.

A friendly mission to Zon has become a desperate fight for
survival.

Now, as Troopa Truck trundles and leaps across Zon's surface, only
one person in the galaxy can save it.

You.

The ticket to Zon is £5.99 (RRP inc. VAT), and the journey starts at
Boots, WH Smith, Rumbelows, or any intergalactic computer games shop.

Your Commodore 64 will love it to bits.

Brilliant on Spectrum, VI C-20 & CAM-64
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Programming

Bits and pieces

Boris Allen compares the Motorola 68000 and 68008
microprocessors in the first of a three-part series

inclair Research claims that the QL
uses a 32-bit processor. Motorola
Semi conductors think that its MCEB000
series are 16-bit microprocessors. And the
MCB8008 processor used in the QL fetch-
es information from memory a byte at a
time, like popular B-bit microprocessors
such as the MDS Technology MCS6502 or
Zilog Z80.
When Sinclair Research designate the

MCGE8008 a 32-bit microprocessor, they
are concentrating on the internal structure
of the chip. The MC68008 has a large and
powerful complement of 17 32-bit regis-
ters.

The 32-bit registers of the MCE68008
may be compared to the MCS6502's four
8-bit registers, and the Z80's more expan-
sive sel of seven 8-bit registers (of which
six can be combined to form three 16-bit

registers) — not forgetting thal the Z80 has
twin banks of registers.

The internal structure of the MC68000
is something we will examine next week.

For any microprocessor 1o be used in
the real world, it has to have some way in
which it can talk to the world. The world for
a microprocessor principally consists of
banks of memory (Ram and Rom), and the
conversation uses the language of the
addresses of locations in memory,
together with their contents.

continued over the page

MOTOROLA 68008
INPUT AND OUTPUT SIGNALS
SCHEMATIC PIN ASSIGNMENTS

MOTOROLA 68000
INPUT AND OUTPUT SIGNALS
SCHEMATIC PIN ASEIGNMENTS

Vee ADDRESS vee ADDRESS
enof@)_ :{) Ag-Alt VeCiE, '::>m ~A23 |
= BUS GhD(2) BUS
DATA DATA
pg - D7 DP-DI5
BUS BUS
| A5 s
BT, | asichroNous (RAW
ASYNCHRONOUS
STATUS § =] Btk Pocessor { o FCL | | D08 [ controL
-2 <Fc2 | DTAZR,
E BR E
ME80O | * o -—— | BUS i1 BB e
PERIPHERAL) VPR 85, f ARBream PERIPHERAL { <—in |_B& . ) ARBITRATION
VPA BGACK | CONTROL
~_BERR_ TR ) T - BERR_ o
SYSTEM | (NESET | |« IPLT 7 conTROL SYSTEM | _ RESET| | IPCT | INTERRUPT
CONTROL HALT AALT CONTROL
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Programming

The microprocessor points to locations
in memory by giving their address. The
‘giving of an address’ is performed by the
‘address bus'. In both the MCS6502 and
the Z80, there is a special register called
the program counter, which consists of 16
bits. The program counter is used to hold
the address of a location in memory.

A 16-bit program counter can take
values from @ to 65535 (a total of 64K
possible different values). Each bit of the
program counter corresponds fo one elec-
trical connection between the micro-
processor and the computer's memory.

Each electrical connection corresponds
to one pin on the microprocessor package
{the chip) — and the pins usually are at a
high or low voltage, depending upon
whether the corresponding bit value in the
program counter is set to one ar zero.
These 16 pins (and their respective highs
or lows) are then considered jointly, and
form the address bus. The 16 lines of the
address bus are then converted to point 1o
specific bytes. The lines only point in one
direction (ie, to a location) and so the
address bus is called 'un-directional’.

When a location is activated by being
‘addressed’, either the content of the byle
is used to activate special lines (on the
data bus) or the lines are used to leave a
bil pattern in the byle. In other words,

either information about the content of the
byte is sent to the processor, or informa-
tion is placed in the location. The data bus
is 'bi-directional’.

Data transfer happens by activating high
or low potentials at the pins to the proces-
sor. Another pin is needed to inform the
processor whether information is being
sent or received (usually called Read’
Write). As a byte consists of eight bits, on
the MCS6502 or the Z80 the data bus is
eight bits wide, which corresponds to eight
pins.

The MC68000 has a program counter
which is 32 bits wide (like the other
registers), of which only 23 bits are used
for the address bus, The MC68000 deals
in units of two bytes at a time (that is, it has
a 16-bit data bus), so there are two other
pins — to indicate if the lower and/or upper
byte is required.

Effectively, there are 25 pins fo isolate
bytes, equivalent to a 24 bit address
range. The MCE8000 can, therefore,
address 16M bytes (or 16777216 bytes).

The MCE8000, because it transfars data
in chunks of 16 bits, is usually called a
16-bit chip, even though the registers are
32-bit. It recognises individual bits, bytes,
words (two bytes), and long words (two
words).

The MC680008 (as used inthe QL) is a

meodified version of the MCE8000, though
as far as the programmer is concerned the
two processor are identical. That is, if a
machine code program runs on the MC68
0/00 it will run without modification on the
MC68008. So, where are the differences?

The most abvious difference, is that the
MCB8008 has an 8-bit data bus, just like
the MCSB5@2 or Z80. Whereas the 8-bit
chips only fetch or send data in byte size
chunks, the MC68008 can, however,
transfer data in long word chunks (even il a
byte at a time). The only data types for
8-bit chips are bils and bytes.

By reducing the data bus by eight bits,
the number of pins is reduced by eight,
and thus the processor package (the chip)
is simplified. Many other syslem features
are also simplified. For example, it is
possible to use standard 8-bit support
chips. The MCE8008 is effectively a slower
version of the MCE8000 (but faster than
normal 8-bit chips) and is a 16-bit chip.

A further difference between the MC680
0/8 and the MC88000 is the address bus
— rather than being an (effectively) 24-bit
bus (25 pins), the address bus consists of
20 bits (20 pins). The MC6&8008, therefore,
can only address 1 Mbyies. With some
other savings, the 64 pins of the MCE800
are reduced to 48 pins for the MCBB008
(the MCS6502 and 280 have 40 pins).

MACHINE CODE
PROGRAMMERS

There’s a price on your head!

And Marjacq can get it for you.

Marjacq is an agency representing writers in the world of books, film, TV, video,
radio, cable — and now computers. We know how to get you the rewards you

deserve and they are big!

If you can do Z80, 6502, or 68000 machine coding, give us a ring right now.

We are MARJACQ SCRIPTS LIMITED,

32 Cumberland Mansions,
Nutford Place,
London W1H 5ZB

01-724 0565
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| 20 POKE 23692,2:RANDOMISE USR 3280

B Scotty 5.
eam me up, The actual game revolves mainly around al

lines 280 to 450. This is the main loopwhich |
D Edwards presents Mucroid Run — the moves the Mucroids’ ships and checks to

1 see if you have found the crystal, etc.
ultimate Star Trek Game ol S e o =

is program, which will be serialised three weeks. Enter each weekly part, then length of the program is because a game
I over the next three weeks, takes the Save it. The following week, reload it and can end in many ways. For example, you

game ol Star Trek to its limits. type in the rest of the program. could be destroyed through accumulated
You are in charge of the Starship Enter- Once the initialiser has Poked in the damage, run out of power, destroy the
prise. Your mission is to recover a consign- machine code, it uses a routine in the crystal, destroy the tractor beam or find the !
ment of dilithium crystals stolen by the Spectrum's Rom to scroll the screen crystal. Whichever of these occur, at the i
dastardly Mucroids. You will have to ex- upwards one character space al a ime. end of the game the Grand Mucron will
plore uncharted sectors of space, avoiding This routine is located at address 3280. present himself to you in all his hideous
high tech mines and attacking Mucroids If you are not careful when using it, your  glory.
shielded by cloaking devices. Spectrum will reply ‘Scroll?" Then you must If you do not have a Currah Microspeech
The program, which uses speech if you reply by typing n, if you do not wish to for your Spectrum, il is not necessary for i
have a Currah Microspeech unit, is for the continue, or any other key if you do. you 1o type in the sections of lines which f
48K Spectrum and is divided into two paris The way to stop this is to fool the define s§. These lines program the speach !
— the initialiser, which Pokes the new Spectrum into thinking that it has only done  synthesiser so that it makes comments as
character set and machine code into Ram, one scroll by using Poke 236922 before Yyou are playing

and the actual . the routine is called, eg: Next week, we will discuss how to ob
qama
The program will be printed overthe next 10 FOR A=0 to 100 exlra character sel on the Spectrum.
First the initialiser.Type this in Eﬂéaiaéﬁgégagxgagé“éﬁ gaﬁg gﬁéig
E R R Yy R A 8635 'DATA @,186,70,70,.126,.70.76.
2,8,124,68,1284,66,66,126,0,0,82,
3 PAUSE 80: LET ss="run™: PAU 34,06,96,96,126,0,9,62,94,96,96
— : : 98.126,0,0,62,08,06.124,96,186,0
18 REM ,9 96,966,124 ,96.586.0,0,62 52 .
18 Sten 196,116,100, 125 .6,0.34.94 . 80, 126
2@ PAPER @: BORDER @@ INK 7 .98,sﬂ.é.eig4igi.é4624,§:.gt,gé
gzg ?: guuzﬂa: @: BRIGHT @: ans ég?ééz 5?5 »12,60.08,0.,34.,94.,62.
i 4 2549 PATA ©.02,32,96.96,96.126,9
R BS E“%EE AR TNl T = 2.82.42,106,106.106,106.0.0,62
Oak’ 166 oLs’ 54,908,90,90,08,0,0,62,24,95,88,8
B0 BRINT AT 4,4 INK 4 "MUCROI 5,126,0,0,62,34,126,26,96,96,0,0
o ROn INITIALIZ - F g ’ 62,34,68,108,155,6.¢2,0,62,34 12
i B Tot T 5 o T e PP
, B0 _PRINT AT 14.,10;"PLEAIE UATY 3313‘6379 ©,24,42,42, 105, 106,125
24556,66,0,0,06, 00
50 SUB 9520 ’ . »@.66,050
58 POR %2p TO 21: BEEP .@1.x: 5 £25640637670:18478.3,247587%
BRINT AT X,@; OUER'1; PAPER X4 95&& RESTORE 8555. FOR_x=@ TO 19
S READ FOR o=a 0 7. READ n:
(iidz ta@) (sh)un"” 2555 I?Fl"l’ﬂ A .-01 1 5 5 i éi
.76 PRAUSE 28: LET ss="compl (ee) 1&4 -4 “B ,maé 5 & E& 8 2
g &
8@ _FOR x=0 TO 2@: BEEP .21.20- 5 ’ 6 é é 1§$ 1 é;
x: LET SCIUSR S2686: 'F" ] i is i ﬁ é*ggl
COMBLETE ~ ¥ n. &“E”‘""“"‘”E” ﬁ%.ia 1 é 91887675, %
BING HUGROID RUN éiﬁ x 7&“’“5 aa aa TV ids,
9 L0855 19,2 BTN Lge®y  88.3008003K0 3% el ae el 8180
a - > r » a K
NK X /23 +T e, GUER 135!:!NEXT x 3868 p0KE 2565 ais RETUR
a J'! 3 X - k-]
110 FOR x=31 fo 1 STEP PRIN And save it with
; Igﬁ 4,'F|T= 4-,2, bsi(x TO 2Q@) : BEE SAVE "initialise .E_‘:_I:'HE i
. FROR THE
180 PAUSE 15@: INK @; LOAD “* BRGQ_Nok A FES SCREENS
9508 FoR z=15646 NED, 16084 POKE P - .
z +480384 ,PEEK z: NEXT
9508 n:éTn 8510 FOR a=65002 T
0 85075 RERD B PhoKE atn _ [ T~ 2
9518 DATA €.2,137,33 J o R s :
229,20 i 4,226 f 63 2 . o L5
A7 96,1 482 5 : S _
i 51“"5as i%*"aa il S BRI S
£iE° 847’ 33] e ,ias i,ig ; ST g
2218 8557 i7E, és aa 195,47.9. bt : N
= % g i? e }
e A BTS00 P
T= | . . .
T'ru 84464 "RERD n: POKE zon: NEX N R
3530 DﬂT“ 5‘126 gg g" ﬂg élzﬁé M (
$4276760134°8 102 ¢ 18040050 e e |
-4 8483 42 Q5275 J0,12 8418384 5 - : ,
ie4 5,125,a 2., 69 52 32, 12&- 95 SECTOR:1 TRAACTOA:28 BUCAOIOS: Y+ i
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Spectrum

5 REM s##ssMUCROID RUN®s&s
- .
D.EDMARDE =w»e

10 PAFER O: BURDER 01 IMK 71 OVER 11 C
LS 1 B0 SUB 3I0: @0 BUB TO: PRINT AT 9,1

wen @

5; INK 0 PAPER 01" M1 AT 10,1857 " L
ET == USR 650501 G0 TOD 1&0: REM
WHICH GDES ON TOD DEFINE
VARIABLES
J0 BRIGHT O: BORDER O: PAFPER Op INE 73
OVER 1: CLE » INK 13 PLOT 0,175: DRAW B
B,0: FLOT 88,175 DRAW BO,0: PLOT 148,17

5: DRAN B&,0: PLOT B&,175: DRAW 0,~-1&3 D
RAW B2,0: DRAW O, 16

31 LET gy=18:1 LET gc=é: FOR 1 .70 &
PLOT -1, 1%92-gys DRAW B4,01 PLOT 169,192~
gv: DRAW B5,0: FLOT 1,gyr DRAW 233,01 LE
T ge=ge-1: LET gy=gy+gc: MNEXT g1 PLOT O,
t&r DRAW, 255,01 DRAW O, 159 PLOT O, 175
DRAW 0,~-15%: FOR #=1 TOD 1%01 PLOT INK
D #4+11 RND #235+10, RND *100+45; NEXT
41 PRINT AT 21,03 PAPER 2§ INK 7§ BRIG
HT 1§“SECTOR: TRACTOR: MUCROIDS: "1
PRINT BRIGHT 13 AT 20,03 FAFER 21 INK
71 “FOMER: SCORE: FOWER LDESs "3 IN
K 71 RETURN

40 FREM ACTIVATE BEHIELDS

50 PAPER 1: INK &3 FLASH 1: PRINT 0OVE
R Op AT 1,111 "BHIELDS ON": LET weh=i: FOR
f=-40 TOD -20 STEP 4: BEEP .1,f1 NEXT i
FRINT AT 1,11} OVER O3 “SHIELDS :"jshpo
FOR #=1 TO 40 STEF 21 BEEP .001,+:1 NEX
1 FLASH O¢ PAFER O

&0 LET as="{mh) (eeilds oin}": PAUSE a0
BEEF .1,123 LET sh=ii LET pompo-shpos2
B0 BUB 440

63 RETURMN

T0 REM DRAM CROBEHAIRS

T2 INK &1 BRIGHT 13 PLOT 311%,9&: DRAW
=30,0: PLOT 134,%4: DRAW 30,0: PLOT 127,
104: DRAW ©,30¢ PLOT 127,871 DRAW O,-303
BRIGHT O

BY RETURN

F0 REM CHARGE LASER CANNON

100 BRIGHT 11 FOR #=8 7O O STEP -11 INK
3 LET click= USR &5030: PLOT 85, 104: D
RAN 35,35: PLOT 134,139 DRAW 35,-35: PL
0T 170,89 DRAN -35,-3%5: PLOT 119,54: DR
Al =35,35%: NEXT f1 BRIBHT O
101 IF satr AND box >10 AND box<l4 AND bo
¥210 AND bey<2i THEMN PRINT AT 1,115 PA
PER 1§ IMK &1 FLABH 13 OVER 03" CYCLOID
"1 FOR #=0 TO 73 LET click= USR &5030q
KEXT #31 PRINT AT 1,111 PAPER 1§ INK &1
FLASH 1) OVER D1" DAMABE "3 LET sounds
UsSR &S002: PRINT AT 1,113 INK Of FAPER

- -

01 OVER OF FLASH 05" %3 LET da=
dat INT ( AND =10} BO SUB 440
105 LET po=po-2%1 IF ATTR (9,15)=4 AND

ATTR (¥,16)=6 THENM &GO TO 108

1046 GO SUB 440: IF ATTR (10, 15)=4 AND

ATTR (10,1&4)=8 THEN B0 TOD 108

107 GO SUB 70: GO BUB 701 RETURN

108 LET kk=kk+l: PRINT OWVER 13 INK &}

AT wl,yitks: DVER Oy GO BUB 70r DVER 11

PRINT INK &3 AT =l,ylijk®s LET sc=sc+10s
LET kimi=kim)=la BD SUB 4&0: FOR i=7 TO
O-STEP =1z IMK i: FOR b=1 TO O HTEFP -l:
BRIGHT b: PRIMT OVER 1§ AT sl,yli™ILI"™

1 PAUSE 33 BEEP .01,41 PRINT AT x1,yi}
OVER 13 “HMHM"1 MEXT bz MEXT 1¢ LET dispw
UER &5064: GO BUB 4401 LET c=c+i: IF cry

= AND kim)=0 THEN GO TD 10350

109 B0 SUB 490: GO TO 330

110 REM MUCRDIDS FIRE DBACK

111 RESTORE 121

112 IF & »= 17 THEN REBTDRE 122

113 LET s#="wat (ch} owt's PAUBE S0

120 OVER f: LET dan=0: FOR =0 °TO & STE

P .21 INK #1 FRINT AT =xi,ylikes PRINT

DVER 13 AT xl,ylik®: NEXT 41 FOR iwd TO

i1 READ inke INK ink: BRIGHT 1: PLOT yle

8+10, 165-w 148 DRAW -10,-3 PLOT yls8+10

y165-w 1 #B: DRAW -~15,-5s FLOT OVER liyle

Be10, 165=n 1#8: DRAW OVER 13-10,-5: PLOT
DVER 15yleB8+10,165-x1%8: DRAW OVER 11

=15,=51 MNEXT i@ BRIGHT n LET sound= USR
mzu FOR #=10 TD 50 GTEF S5: OUT 294,-

%%‘ﬂ ?Sllﬂl BORDER 01 NEXT £

LET Hl.n- INT { RND ®i0)g
EN LET gan=dan-shpo

IF sh=1 ‘TH

126 IF gan <= | THEN LET dan=1

130 IF w >= 9 AND x <= 10 AND y »= 14 @
E?o"' ¢m % THEN LET den=dan+ [NT ( AND

131 IF INT { RND #20)=i AND da >= 5 TH
EM LET da=da- RND «8

I35 LET da=da+dan

1346 PRINT AT 1, Ht OVER 01 PAPER 0§ FL
ASH o

120 [F da »= %9 THEN GO SUB 550

1%0 BORDER Of LET sh=0: LET mav= INT (
RND #2)+1: GO SUB 45601 RETURM

140 REM SET UP SECTURS AND

FOSITON MUCROIDS

170 LET Kkk=0O: DIM pi8,200: DIM kiB): F
OR a=1 TO B¢ LET pla,i)= INT ¢ AND #3)+1
1 NEXT &

180 REM IF p(subscript,l) <= 2 then
klingons are in that sector
190 FOR a=} TO 8: IF pla,l) <= 2 THEN

LET no= INT ¢ RND #akilli+ls LET MEkk=kkk
+not LET kial=noy FOR =1 TO no: LET pla

sieci= INT ( RND #%)+i: LET pla,B8~c)= IN
T ( RND s1%)+51 NEXT ©

191 NEXT a

192 FOR a=1 T0 81 IF INT { RND =10} =
4 AND kial >= 1 THEN LET pla,20)=]

153 NEAT a

194 LET a= INT ¢ RND =B)s+1

195 IF pla,20)=1 THEN LET pta,20)=3: B
0 70 200

197 LET pia;20)=2

198 IF kia)=0 THEN LET pla,20)i=0: GO T
0 194

220 REM DEFINE VARIABLES

230 LET t=900: LET box= INT ( AND =121+
S LET boy= INT ( RND #20)+Xp LET mowv= 1
NT ( RND s3)+1l: LET muc=1: LET shpo=lr L

ET kk=0O LET cry=0: LET tra=0: LET str=1
t LET tr=201 LET sh=0; LET g=01 LET pa=7

O0: LET ch=0: LET k$="ABC": LET daw=Os LE
T m= INT [ RND #7141z LET sc=0

280 LET c=1

250 LET pmid: LET o=y BO SUE 4403 B0 SU

B 4501 REM PHASORE ETC+ X AND ¥ POSITION
& FROM ARRAY

260 PRINT AT 15,148 "LONG RANGE SCANNER
ACTIVATED “: FOR #=1 TO 90 NEXT #: PRIN
T OVER 13 AT 15,15 "LONG RANGE SCANMER A
CTIVATED": BEEF .1,12

270 IF SON kim)=0 THENM LET chel: B0 8
e 280
280 LET i®= JNKEY® ¢ IF i% >= "1" aND I
% <= “B" THEN LET m= CODE 1%=(48): LET
display= USSR &5064: LET ch=0: FOR =0 TO
&8 STEP 51 BEEF .01,ft NEAT i1 LET pomp

o-a#S; B0 SUB 4&60: B0 SUR 490: BEEP .1,-
12: B0 TO 300

290 IF ch=l THEN BEEF .01,—-121 PAUSE
RND #3+1: GO TO 2WO

310 LET rn= INT ( RND =8)

330 REM POSITION+ MOVE HUCROIDE
331 LET £=t-.131 1F 1INKEY® ="g" DR INK

EYS ="w" THEN LET shpo=shpo={( INKEYS ="
g" AND shpo>li+{ INKEYS ="w” AND shpo<9)
1 PRINT AT 1,11 PAPER 13 INK &1 OVER ©
1 FLASH Li"SHIELDS: "jshpor BEEP .1,shpo
+ REM Pﬂlm AT 1,113 PAPER 01 OVER Op"

335 PRINT ﬂT 9 153 PAPER O}
1 AT 10,15 "
340 PRINT INK &3 AT x,vik#y LET ni=wg
LET yi=ys IF str=1 THEN PRINT INK B} A
T bos,boyl "D"t LET bisbow: LET BZ=boy
342 IF muc AND INT ( RND «100)=48 THEN
60 BUB =25
343 LET x=x+l1
N LET yw=y+i
344 IF mavel AND x310ern THEN LET ymy-
1

Ink op=

IF mov=1 AND =<rn=10 THE

34% IF INT ( RND #20)=2 THEN GO SUB 1
i0

348 IF skr THEN LET boxwbox+ RND 4~ R
ND #4843 LET boymboy+ RAND sd4- RND #4: IF b
on<d OR box>1S DR boy<2Z OR boy>27 THEN
LET box= INT { RND #11)+#: LET boy= INT
{ BND »25)+2

354 IF tra THEN GO SUB 440

393 IF INKEYS® ="t THEN LET tra=i: PR
INT PAPER 1 INK &3 OVER Of FLASH 15 AT
0,115 TRACTOR “: FOR +=1 TO 105 BEEP
«0d,F821 NEXT f: FPRINT PAPER 11 INK &5

OVER Of FLASH 1 AT 1,1131" BEAM DN "i F
OR #=1 TO 8r LET clicks USR &5030r NEXT
¥

358 IF ery AND tra AND =9 AND w=i% OR
cry=1 AND tra=l AND =% AND y=i1& OR cry=
1 AND tra=1 AND #=10 AND yv=1% OR cry={ A
ND tras=1 AND w=10 AND y=ik THEN G0 TO 2
OO0 REM YOU FIND CRYSTAL

357 IF tra THEN LET tr=gr=i1 IF trdl T
HEN G0 TO 3000 REH YOU LOSE
350 IF kkwkkk THEMN 80 TO 1050

iJﬁO IF maveZ AND wW<id+rn THEN LET y=y-
345 IF
|

380 IF
IR0 IF

moveZ AND x> rn=10 THEN LET y=ys

INKEYS ="g* THEN GO SUB 40
INKEYS ="h" THEN FOR g=0 TO 2
FOR b=0 TO 71 BORDER b: BEEF .0Ol.b: NEX
T bs MEXT g BORDER Or LET == INT {( RND
#1843 +Ax LET y= INT ( RND =24)+33 LET pos=
po=20; B0 SUB 4&0

OO0 IF w218 THEN LET weu-d4

401 IF y>26 OR y4{3 THEN LET y=S OR y=2
o .

402 IF k<3 THEN LET x= INT { RND &i2)+
=

405 IF  INT ( RND #13)=3 THEN LET move
INT ( RND #2)+]1

430 LET peo=po=( INKEYS$ ="y")={ INKEYS =

"w" = INEEYS ="{")={ INMEY® ="g")}t LET
wunt (280 INKEYS ="u%))=(2e( INKEYS® ="{")
}g LET ymy+(28( INKEYS ="g"))=(281 [NKEY
$ =Yg"))y IF [INKEYS ="p" THEN GO SuB 9
4]

445 PRINT OVER 15 INK B AT =l,ylike:

IF str=1 THEN FRINT OVER 1: INMK Bi AT
bl,b25%D"

450 G0 TO ZE0

A60 PAPER 21 INK 73 FRINT BRIBHT 11 OV
ER Of AT 21,71si AT 21,181 INT (trig™ *i
AT 21,305k isl: PRINT BRIGHT 13 OVER O3
AT 20,61 INT (podt AT 20,1461 INT (sc)y

AT 20,303 INT
461 IF po <=
462 IF dare9
480 RETURN
490 LET cry=0s LET str=0: LET wmp (s, l+c
Ji LET yespim,20~c): IF pils,20)=3 AND kis
1=1 OR pis,20)=1 AND kis)=1 THEM LET cr
¥=1

491 IF pta,20)=1 OR pls,20)=3 THEN LET

{da)y FAPER O
1 THEM GO TO &00
THEN GO TO 5%0

str=11 IF mtr=1 THEN LET box= INT [ RN
D =1i1)+41 LET boy= INT { RND ®24)+3

492 IF cry=l AND kis)=0 THEN G0 TD 105
o

493 IF 90M kim) <> 1 THEN GO TOD Si10
494 IF po <= 20 THEM PRINT FLABH 13 P
APER 15 INK &5 AT 1,113" FOWER LOW“

495 IF ¢ >= % THEN GO TD S10

456 IF w=0 OR y=0 THEN LET x= INT { RN

D #12)+%5: LET y= INT { RND =23+4)

497 IF po <= | THEN B0 TO &00

498 IF ery=1 THEN PRINT FLASH 11 PAPE
R 13 INK &5 AT 3,115% CRYSTAL ¢

49% RETURN

510 REM ND MUCRDIDS RESSAGE

520 LET me="NO MORE MUCROIDS ARE FREGEN
T FOR w=] TO LEN m#1 PRINT AT lé.wi"
“g CHR® By OVER Oim®(wl: NEXT wt LET mw
s “3 FOR w=
LEN m# TO 1 BYEP =13 PRINT AT 1&;w" *
# CHRS B8 DVER Ofm®(wlz NEXT w

521 LET e=i: LET eh=i1 GO TO 280

525 REM GRAND MUCRON ATTACKS

5256 PAUSE 101 LET w®="hiard*hiar)"s FaU
BE 10: PRINT OVER Q3 AT 0,115 PAFER 11
INK &1 FLASH 15" BRAND "1 AT 1,14
HUCRON ™1 INK B: FOR #=4 TO Br PRINT A
T $,20-4)"EFg": BEEF 07,41 IF # >= 7 TH
EN PORDER #-335 PLOT 105, 140-4e8; DRAW -
40,=F23: PLOT 110, 1&0-f%8: DRAW 40,-F832

PLOT OVER 13110, 160-¢s8: DRAW OVER 13
40,—f%3; PLOT OVER 11105,1860-fs8: DRAW
OVER 1} =80, —F#3

527 PORDER O: PRINT AT §,20-f1 OVER 1g

"EFG": MEXT f: PRINT OVER Q1 PAPER 4 1|
MK 73 FLASH O3 AT O,113"% “§ AT
1,00 “z PLOT OVER O3 INK 130
178 DRAW OVER OF INK 1323%.0

continued next week
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Cut and run

Richard Dodd looks at advanced game programming

in the first of a three part series

n this three part article for the Dragon 32

computer, | will be going through the
stages of development of a fairly simple
game. It is called Lawn Mower and uses
high resolution graphics and sound. To
obtain detailed graphics | have had to use
the highes! graphics resolution, which limits
you to black and white.

The game puts you in charge of a
runaway lawn mower, which you musttry to
steer around the garden avoiding the trees.
When you have cut enough of the grass,
you will go on to the next level with the lawn
mower now going faster. To add to your
problems, the fuel is running out. When it
runs out, you will lose one of your three
lives, To refuel you must run over cne of the
fuel cans.

When you are designing a game, there
are three main sections:
1... GRAPHICS 8 SCREEN & USER DEFINABLES

2... MOVEMENT & CHECK ROUTINES
3... FINISHING TOUCHES

GRAPHICS

When writing a game, the design of the
screen layout is one of the first tasks. An
attractive screen using good graphics can
make all the difference.

Anexample of a screen is shown in figure
1. The screen should be designed ona 32 x
24 grid, with each square being made up of
8 x 8 dots, which are either black or white,

When you have decided what the screen
is to look like, you will more than likely need
to define some special characters, eg, the

fence, lawn mowers, trees, and fuel cans in
figure 1. The easiest way to produce these
characters is to Poke them to the screen.

The character mustfirstbe drawnonan 8
x B8 grid, as shown in figure 2, with each
square being black or white. The character
can then be divided into 8 rows of 8 dots
and the value for each row can be worked
out as shown in figure 3.

Once all eight values have been worked
out using this method, they can be stored in
a Data statement. Program 1 shows the
Pokes needed for the characters included
in this program. As the Dragon cannot print
either numbers or letters on the high
resolution scroen, the Pokes for these also
have to be worked out.

To save you the effort of working these
out, all the Pokes for the letters and
numbers are shown in program 2. The Data
statemenis are arranged in order of their
Ascii codes. The special characters replace
some of these characters. The first nine
characters are special characters for
with my program. More next week. Ua

Figure 1 Figure 3
s A e s G g 4 0 @ @ B 2 O
u o %
: & i =:-‘ f/ yg 2+64=66
5 cueq = e |
£ ¥ wlhunlimg B d s 8 0 7 @ 2 &
) i i i = 77
= " w i uo o o 7 V] |2+e4mce
Fa iy el E -
b $33 § B3 FE S H
L it o Egge H
o melililslli B | Bttty et
s & | kb natin
e S 3 4 =
L ’ -
LIVES &5 SCORE 75 g &4 & @ P P 2 &
LEVEL" 4 HIGH 208 I 7 % 2+64266
Figure 2 ]
28 64 32 16 8 4 2 | ﬁ;ﬁﬁﬂazﬁ
p’/ =
,,, 7 7 U e-oce
! 7
. % %7 128 64 32 16 8 4 2 | (p2+4+8+
16+32+64
/ 7/ ﬁ % ﬁ | +128 =255
% @ 64 2 O @ & 2 &
Z % % 2+64=66
%
% VVV%/ g 64 0 2 P B 2 0O
/‘2 % ﬁ 4 é% ﬁ 7 7%
% Z % &
// % 2+64=66
/ V% TO POKE THIS CHARACTER USE THE VALUES
Wi
% //A 66, 66, 255, 66, 66, 155, 66, 66.
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PROGRAM 1 . 11568 DATA 2.9.8.0,58,8.8,9
1168 DATH BH,8.8.8,8,8, 15,8

: 11?D ’;‘HTH 2 4)3)16!3!4;2}9
899 DATH: 0.9 0.4,8,8.0/0 1158 DATA 9.8,62,9,62,0.0,0
900 DRTA 255,36, 36,255,129, 255, 129, 255 P lagbatg g an g
919 DATA 255, 129,.255.,129,255,36, 36,255 1200 DATA 28,24.4,8,8.0.8.0
920 DATA 152,149,245, 149,149,245,149,159 1210 DATA 28,34.42, 56,262, 60,8
230 DATA 243,169, 179,162, 169,175, 169,249 1220 DATA 23.34.34.62.24.34,34,0
S48 DATA EﬁlGE!EESJSE!EEJESS:GGJSS 1230 DATA 68, 34,24, 60,34, 34, 60,0
m DﬁTH 1? J34J1- 434.11| JHA;I?! 34 1?4@ E'ﬁTH 23'3463&'!32’32134)2316
@RI LAG, IR saT I D oA 7L 36 201/ T3 1250 DRTA 112.72,68,68,€68,72,112,0
a7a DATA B:Eﬁ?;?3;;4u:EuE:J53:352»2'“ 1268 DATR 124,64,64 P,
$ r24.60,60,60,60:24.2 1270 DATA 124.64.64,120,64,64,64,0

1288 DATA 36.32,32,32.38.34, 30,0
1228 DATA 34.,34,34,62,34,34,34.0

PR ; 1300 DATA 28,6.8.8.8,8.28.0
Ay o 1310 DATA 2.2,2.2,2,54,28,0
956 DATA 2.42.28,.8,28,42.8.0 1328 DATA 34,36,40,48,40,36,34.0
1068 DATA 6,8.,8,62.5,.8.0.8 1332 DATA 22.32,32,082,32,32, 62,08
1018 DATAR ©.9,0,0.8,8.146.0 1340 DATA 34,54.42,42,34.34,34,0
1620 DATH. 8,0,8,62.0.08.,.8,0 1358 DATA 34.34,%0, 42,358,234, 34,8
1630 DATA 0.0.0,24.24,0,8.0 1360 DATA 28.34.34.34,34.34,28,0
164G DATA 6,2.4.8,16,.32,64,0 1378 DATA 60,34, 34,68, 32,32,32,0
1858 DATA 28,34, 38,42, 50,34, 28,0 1380 DATH 28,34,34,34., 42,36, 26.8

1960 DATA 8.24,.8.58.8,8,23,8 1390 DATH €2,34,34,60,40,38,34,0

1078 DATA S6.68,4.24,32, 64,124, 0 1490 DATA 28,34.32,28.2,34,28,:9

1080 DATA 28,34,2,12,2,34,26.0 1416 DATA 6€2.8.8.98,8.8.8,0
1990 DATA 4,12,28,36,62,4,4.0 1420 DATA 34,34,34,34,34,34,26,0

1100 DATAR 62,32,60,2,2. 34.28.0 1438 DATA 34.54,34,20,20.8,3,0
1118 DATA 14,16,32, 60,34, 34,28, 1440 DATA 34,34, 34,42,42,54,34,0
1120 DATA 62,2,4,8,16,32.32,0 1450 DATA 34.34,20.8,20,34,34,0

‘}f
3 DATA 28,34, 34,25, 34, 34,29, 0 s bl A L L e
i1 2 2 1470 DATA 62,2.4,8,16,32,62, 0

1148 DATH 28,34.,54.20,2, 4,95, 0

COPY ANEAD OF

DELIVERY.
rName ....................... ease rish me,

BY RETURN OF If.‘f‘f’.’.'i’i?:::::::::::::::::'.::::'.'.;:::: %{ﬁ%ﬁ%:

s , ! CRASH PO BOX 10, LUDLOW, SHROPSHIRE SY8 108 |

25

- -
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Sp

or Z2X81

AGF PROGRAMMABLE INTERFACE

Recognised as the only true Hardware
Programmed joystick interface this product
aoffers all the fentures associated with such a
design.

You can use amy Atari-compatible joystick
controller with mg-{ software for your Sinc-
lair Spectrum or ZX81, not just those with a
joystick option.

Movement of the joystick is recognised by
the computer exactly the same as pressing
the appropriate control keys, and can there-
fore give the most immediate response to
that movement, The hardware programmed
Ele!ifl waorks with all possible key-reading
methods, both BASIC and Maching Code.
Eight directional movement, with or with-
out the fire button being pressed, can be
achieved l:&r only programming the left,
might, up, down and fire keys required by
the game.

Programming is achieved by a two-digit code,
which is looked up on the Programming
Chart supplied, for each direction and firing
button. These two numbers are then sel
ected on a pair of leads which are clipped
onto appropriately numbered strips on the
interface.,

Once configured this can be marked onto a
Quick Reference Programming Card for
storing with the game. As the programming
is nor power dependent the interface can be
immediately used when next switched on,

The keyboard remains fully functional and
::t.'link_bc used simultaneously with the joy-
S

An integral rear expansion connector means
there is no need to remove the interface to
connect other peripherals.

NB. A recenl desi improvement now

means that the AGF Programmable Interface
works with the new Quickshot 1l rapid
“Auto Fire'* feature,

KEEY FEATURES
* Programmable design gives TOTAL sofi-
ware support.

*  Accepts Atari, Competition Pro, Wico,
Starfighter, Quick Shot, Le Stick atec,

#* Rear extension connector for all other

add-ons.

Free demo program and instructions.

PROGRANVIVIABLE
JOYSTICK =
INTERFACE

ectrum

Quickshot ll. JoysTick -

NEW IMPROVED GRIP: BUILT-IN STABILIZING SUCTION BUPB __..-’"‘- y
TRIGGER FIRE BUTTON : RAPID AUTO FIRE SWITCH : TOP FHE*’BUTTEI\I 8 34

&
% S
e

PACKAGE CONTENTS SUPPLIED

® Programmable Interface Module as illus-
trated, complete with clip-on program-
ming leads,

& Self adhesive programming chart detailing
how to define which key is simulated by
UP, DOWN, LEFT, RIGHT, and FIRE.

& One pack of ten Quick Reference Pro-
gramming Cards for at-a-glance setting
to your games requirements.

® 12 months guarantee and full written
instructions,

/\
e ]
ONLY i
e |
15\;_9_5 LT
+E£1PEP

< _
> ﬁv 57\
|] ;f.f
AN J /

w f

FROM: MR/MRS/MISS

ADDRESS

SEND C.W.0. (NO STAMP NEEDED) TO: A.G.F. HARDWARE, DEPT.PW,

FREEPOST, BOGNOR REGIS, WEST SUSSEX, PO22 9BR.

ary ITEM ITEM PRICE TOTAL
PROGRAMMABLE INTERFACE 27.95
JOYSTICKI(S) 17.95
PACKI(S) QUICK REFERENCE CARDS 1.00
Zx810 ZX SPECTRUM [ Please tick FINAL TOTAL
DEALER ENQUIRIES WELCOME EXPORT PRICES ON APPLICATION
POPULAR COMPUTING WEEKLY




TURN YOUR PROGRAMME

Now you can add another dimension to your games.
Swap direction, swap functions, confuse your friends.
In fact you can add aimost any twist to your games with
Stonechip’s Programmable Joystick Interface.

You can also listen to them

with Stonechip’s Echo Amplifier.

Programmable Joystick Interface. This also enables
any Spectrum software to be used with a joystick,
irrespective of which keyboard keys have been chosen
for function.

Programming is easy using only a single switch. Switch
one way to program and another way to play. No
tapes to load or links to worry about — all
programming is achieved by hardware. Used with
Atari-compatible joysticks. Simply plugs into rear
expansion port of ZX-5pectrum. Mo other connections
to make, no additional power supply required.

Echo Amplifier. How would you like to listen to the

sound output from your ZX-Spectrum without ear strain? The
Stonechip Echo amplifier can do this for you as well as easing
the tedium of saving or loading of tapes and enlarging the range of

tape recorder compatibility with the computer. The amplifier has volume control

SIRONEEKRE_ =
ELECTRONICS Omtico

Sonectp Lid. Brook Trading Estaie Deadbrmok Lane Aldershot Hants. GLIL2 4XB. Tebi01262) 318260

over a range adequate for most uses, and a tone control for harsh or mellow sounds. A switched

interface removes the need to swap leads during "SAVE'ing or 'LOAD'ing, Leads are left

connected all the time and the desired function is selected on the three position switch by

the user. Use of the ‘CUE’ facility enables an audio cue to precede the program being
‘SAVE'd on tape, a decided advantage when searching through a

multi-program tape. The Echo simply plugs into the Ear, Mic and Power

sockets of the computer and does not require an additional

power supply. The expansion port at the rear of the
computer is left free for use with other peripherals
and the unit is housed in an attractive

case custom designed to

s
complement the s f

a



BBC & Education

840 {We are told that this is the specific heat
capacity of the container)
Heated exchange o TR
substance)
F (The purpase of the question Is tofind the
of siream used
Robert Crook presents the second part of a program \0d i et o ¥ hasstamiaring
' degC)
for calculating the effects of heat = st

Last week we looked at a fairly simple

problem involving heat calculations; of)
this following problem is more difficult.

What mass of steam must be condensed in 5009 of
water contained in a calorimater of mass 2009 and
specific heal capacity 840 J/Kg/deg C, loralse thewaler 20
from its initial temperature o its boling point? 100
The initlal temperature of the steam is 100 deg C F
The Initial lemperature ol the water is 20 deg C
To scive this problem input the foliowing information. 0.5

RETURN (We are not lold whal the container ismade

RETURN (The water undergoes no physical change)

(Hare we can ask the computer to find the
temperature range)
(There is 500g of water present)

the Sp.HLC ~ Inthis casa it will put inthe
value for that ol walter because aller
condensing the steam will turm intowater)

F (Find tha heat anargy lost and gained inthis
experiment)

RETURN

AETUAN

G

ARETURN

Note: when the computer asked lor the specific heal

capacity of the container, you could not have entered G

in tha correct order G {We can tall the computer to look upthis for Gel value. This is because the material from which
02 {Masa of container ks given) value) the container was made is unknown
127@DEFPROCHCTMCT 173DC L 2)=ACE) wRISIMA(T)
1ZBOIF BSCS) () "F* AND B$(S) O"* AND B$(13) () “F* 1"%13)::(5)#&(15}_

AND BEC13) 4} “* AND A(S)I=A(13) THEN 1750C (4) =R{BY#ALLE)

pgﬂﬂmsﬂg\;mg v L7B0D 1y =AC12)#A(14)¥ABSCACLI) —ALEL )
12901F B$(S) () "F" AND BS(6) () "F" AND BS(13) () *F" 1778D(2)=AC1270AC19)

Jomn Lbew :;g?f;;?gf;ﬁég’w B&(A) OO *ICEY THEN C(3)»=p
130@IF B&(B) () "F" THEN 14 = }
131.n§,._¢ntn-nc | 1% IBORIF B%(3) O "STEAMY AND B®(4) <) "STEAMY
1320B==(A(B)*A[T) THEN Ci4)=0
1;35:-#.( 12IACEAY) _IB1BIF Be(11) () "BTEAM" THEN D(3)=@

1348D0=C(ARLLI*ACLAY Y 0RCT)
1ZSBE=(A(B) «AL) Yol 5
1Z6AIF ACSIYALL3Y THEN F=LACEI=ACIEN Y IG=LAL12)
. TR TH=01 [=0
IT70IF ACIZIIACS) THEN H=(AcEr«ACLD Iz I=CA(12)
vACIB) ) sF=DEG=R
1I380T=-(ACIZI*ACLA) J+ACIZ)
1T9BIF ALSIYALL3) THEN FT=(-D-E~F+G+J)/ (R+B-0)
ELEE Fi=(D+E-H+I[-J)/(C-A-B)
1a@OPROLIGORIBE
I I@PRINTAS(E) 1*s"IFTIACB)=FTsBR(B)=""
16201F ACLS =R Or BSC1S5)y="F" THEN ACl1S)=RES
(C*ALE) +G+1+J) PRINTAS(15) " =" 1AC1S)
L4TRIF S80S (y"F" THEN 157w
1aifA=(ABIMAIE) Y 1B=rRAC L y«RC10) )
LASRC=-(ACBI #AI) n:la  £))
14BBD==-C(RA{ )Rl 1dr «RIEDY )
L4THRIF ACEIIH .3 THEN E=(ACLZ)+R1 _G)«LALE)-RA
15300 ELSE E=(ACIZ2) #AC1AD » (RO132 - ACEI 1D
S4BRIF ACEIYACLE) THEN FeIAMEI®ACLIBII:G=LRATLE)
FRC1IS) ) s H=f: I =0
L49BIF ACIZ)ACE) THEN H=(RISF«RA(190 1 T=CRC12)
*RUIE) ) 1F=0:6=0
LS@ALF ALBYIACLI) THEN [T=i(=C-D+E-F+G)/(B+Br
ELGE IT=(C+D+E-H+1}/(-H-E)
I1SIOPRINTAS (S "= " ITIAISI=ITIRE(S) =0
I52RIF ACLS=0 0R BRCIS)="F" THEN RL1S>=ABS(E+G+1)
FPRINTR$C1S) s "="1AL15)
ISTOIF BRULIZYV QI "FY THEN 1728
{S40TF ACSHY(ACE) THEN 1E3@
1SEBA=CAEI AR 19w (R(SI-ATEI I
1SERBE=(AL ) +ACLIBI =(ACSI-AMEY )
1STRC=tH 12 #ACL4) #ALE) )
1SBab=-(AL12I*ALLEL))
IS9BE=C(R(B) «AC1E) )
1B6B0F=(A(12I+A(19)
LE18G=81H=0
IEZBGOTD 1ES@
LEIBA=(ALEI A wIAIEI RIS 1)
1BGRB=(R( 1) »RCLBI+LACE)=ALS 1)
1ESRAC=— A1 Z2)+AC14) A (BN Y
1EGRD=(RC1IZ2)I+AT16))
IS?EﬁwlﬁtsitR:IBJ::H:iﬁtlEllﬁftSl]
1EERE=D! F=0
IESRIF A(SIYALE) THEN ALLZ)Y=LRA+B~C+E-F3/D ELSE
Rl13)=CR+P-C+G-H)/D
I 7OBPRINTAS 1T s =" A1) tBe(15) =M™
17101F ‘AC1S)=0 OR PeL1S)=*F" THEN ACIS»=ABS
(A+B+E+G) tPRINTAS (IS s =" TACIS) tBR(15)=""
172BC (1) =ACL)#ACI DI HACT)

_I93RIF BS(19)="F" THEN D(Z)=@

TIBZOIF BSCI1) O ICE" THEN D(2)=0

1B4ALIF BS(1B)="F" AND SIHIH}"STEGH" THEN lﬂﬂ

|B501F B$C19)="F" AND BeC11)Y () “ICE" THEN 1920

LEERT=CC114+CC2)+0 03N +C 04

LEB7R1F B&(12)="F" THEN A123=T7(D{11+D(2I4DCF))
IPRINTAS CL2) 1 "="5R(12)

1BBOIF B$(lay="F" THEN n-:a-u-t'r-mzl—nmHDHH
PRINTASCLG) 3 =" TAL14D

1890IF BS(1B)="F" THEN ACIB)=(T=DC(1)=DC2))/DL3)

: tPRINTASCLEY § "="sAC1E)

190BIF BS(1D)="F" THEN A(19=(T-D{L)-DiZ)) /D21
PRINTAS(1SD t"="1R019)

19106070 2028 -

192DIF BSRC1EY="F" THEN D(Z)=@

194@T=DC1)+DCZI+DCT)

19581F BSC1Y="F" THEN A(I1)=(T-C(2)=C(32=C(&))
FCCLY s PRINTASC 1rvt="5R01)

1968LF BS(1@)="F" THEN A(1@)=(T-C(2)-CL3)~-Cla))
JCCLYEPRINTRSC1R) s "="1ACID)

1970IF BR(T7i="F" THEN AL7)I={T=-C(Ii~-Ccad s
CELLI+CIZI I IPRINTASIT V1 "= 1ALT)

19881F B$(BY="F" THEN A(E)=(T-E(1)~CCa) ) (2D
+L(E) It PRINTASCE) 1"="1AB)

199Q1F Be(9i="F" THEN A(9}=(T=-CC1)~C(33—Cid42 D
fCO2IIPRINTRE(9) 14 =" FALT)

200BIF BRC1B)="F" THEN A(1BI=CT=C(1)~C(Z)~CL32)
ACCL) IPRINTASCLE) =" 1ALIB) L

ZRIBIF BR(19)="F" THEN AUIS)=(T~-CC1Y=CC2)-CCa))

I fCO3IEPRINTASL1IS) 1"="RC1S)

2020ENDPROC

ZOIQDEFPROCTEMPERATURE

2MIF BRCZY O "™ AND BRC7) (O "F" THEN PRINTASCT)Y
PE=NTRACTIEGOTD 2068

20581IF BSCE) ()'F" AND BS(S) (1 “F* ANMD ALE) (XS99
AND ACS) ) 999 THEN A(7)=ABSCALE)
—ACS) ) PRINTAS(7): “=" 1 A7)

20ERIF BE(EY O"FY AND BSCS)="F" GND BSC7) ("
THEN A(S)=R(E)-ALTI:PRINTAS(S) 1 "= "{1A(S)

2870IF BS(EI="F" AND B&(S) () "F" THEN A(EY=ALS)

 +RACTItPRINTASCE) 1 "="3A(E)

208BENDPROC

Z09BDEF PROCNOCHANGE

ZIBPDPRINT"The temperatures are the same.There
Wil Ih_t e heat transfer. L.

211PPRINT"The final temp2raturs of the minture
Will be the temperaturs"

2120PRINT "6+ bBoth the substances:"iALS"
desrees C."
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BBC & Education

Z1 IPENDPROC

Z14ABDEF PROCSTART

Z1SDPRINT TAB(O: S)CHRE (1AL YICHRS (11
Physics Heat Calcuiations "

Z1B@PRINT TRBC(D E)CHR® (141 )3 CHR®(1 31"
Phyaics Heat Calculations

21 7OPRINTCHRSCL41) $CHR$CLIL)
Copyrimnht (c) 1984 hy

21 BRPRINTCHRS (141 ) iCHR$L1IZ1 )Y
Copyrieant (c) 19B4 e

219@PRINTCHRSC 141 ) TCHR$ (13510
By R.Crook b,

2ZOOPRINTCHRS (1411 sCHRE (151"
By R.Crook 0

ZZIDFDR X¥=0 T0 IT1PRINTTRB(I7=X¥, JOCHRS
(14E) 1CHRE(2ZS2) 1 INEXT

2228F0R “XE=@ TO IT1PRINTTRBLIT—K% 14) CHR#®
(1aB)ICHRS(252) 12NEXT

Z2TOR=GET

Z24BENDFPROC

S2%BLEF PROUNUORLSE

22BRIF FT{B THEN PRINT"There 8 NOL Bnoush heat

eneray to Sausea temperaturs rise

ZZTRENDPROC

ZZERDEFPROCALTER

22850%=4 1D

2Z90F0R AX=1 TO 19

ZIO0IF B(AXI="" AND R{iA%) )@ THEN Bs(A%I="F"

J1BILF AX{L1@ THEN Gs=" " ELSE Gs=""

23ZRPRINTCHRSCIS1 0 sARI™ ) "1 DE AL LAY s TRBIZL)
CHRAS(1IZLI TBSCA%K)

2ITONEXT

2T40VDU 2B+ 0, 24,78, 20

ZISRCLS: PRINTCHRS U131 ) "Which one to alter "3

TEBINPUT " "YEPRINTCHRE(1ITQAIAS(Y s =iy

ZITRINPUT BSCY )

23801IF Y=2 OR Y= OR Y=11 THEN PROCCALCNUM

ZISBPRINTCHR® (138) "Cranuse another(Y/N)"

24AQCH=CETS:1F .CS O "Y" OND D8N THEN 2400
ELSE IF Cs="Yy" THEN 2350

a1evDU 2B

2420F0OR Ax=1 TO 19

Z4T0R (AR =VAL (BS (A%

SAABIF BSLAR)=YF" AND AX{YS AND A% IE AND A1
THEN ACA%I=1

LSONEXT

Z4EQENDPROC

Z4TODEF PROCGET (L% )

26801F L¥=18 THEN [&="Z2Ze@@00"

ZGOQIF L¥=19 THEM Ie="33E000"

25001F L¥=9 THEN [#=Bs(3)

ZS10IF L¥=10THEN [%=B%(2}

29201F L¥=1&4THEN Is=Bscl1)

25TA1F Lx¥=9 THEN PROCDATACIS, LX)

Z5401F L%=1@ THEN PROCDATALI®, L%)

Z5SDIF L¥=14 THEM PROCDATALI®.: L%}

ZSEQENDRPROC

29 7TODEFFPROCCALCNUM

25801F Y=2 THEN PROCGET(1@2

25901F Y=3 THEN PROCGET(S)

2EMBIF ¥=11 THEN PROCGETC(14)

ZE LRENDP ROC

ZEZBEND

ZEIOCLS

Z2E4@IF ERR=17 THEN END

ZESBPRINTTAB(E, B)CHRS( 134 “Trere are no unknowns™

ZEEOPRINT TRBCOIO: !DICHRACLITA) "Press any key,"

ZETOD=GET

ZEBDRUN

' VALUE thats
out_of this world

50 GAMES ON ONE CASSETTE
DHAGGN B[B/CIT Spectrum'#pplchﬁ'_mﬂl ORIC-1 Zzxar Vi1

r-_—-——_---—---——_-——-ﬂ

EXPRESS DELIVERY -  [romiiss sl oot e
ORDER NOW e | s Lt

Please debit | 155
to suit most tastes in compuler mylE Nl . .
game pliying Address {

CASSETTE - 50 will appeal 10 i SPECTRUM oy [] e [] wem
[ of all ages and the games - — BAC 4@ oRAGoN || ATARI | APPLE
Suite 4, 1-3 Haywra Crescent, Harrogate,

will provide many hours of :
I Pasgt Code .a
| countey : North Yorkshire, HG1 GBG. England.

prtertainment i 1 the farmily at
o fraction of tha cost ol other
Dealers & Stockists enquiries welcome, ™DPTmY  Telephone: (0423) 504526. PO 1088
L—_—_-————— -—-——_————J

It is Impossible to
o evierything
. about the 50 &5 orn
CASSETTE - 50 but they include
* many typd ich as maza, o 1)
missile, tactical

e |

Mamaa

Cascade Gamaes Lid.,

computarn gamsss

15-21 MARCH 1984




Commodore 64
The sound of music adiion t0 the tree voce pltcres,

pulse width, ring-modulator, full filtering
Richard Barton presents a program to demonstrate the and special control of one voice by another,

facilities of the SID chip ' m%ﬂm Run with the sound output con-

his program is written for the Commo- The three SID chip voices can be nected to an amplifier, especially with
dore 64 and demonstrates all the fa-  selected, either wholly or in part only, and reverberation effecl, the result is pretty

cilities of the SID chip. Upon Running, the  the pitches can be selacted either from the  impressive. | Run this program through a 60
program immediately defaults to a con- keyboard, or by extenal control via an watt power amplifier!
tinuous major chord which can be Reset al analogue joystick. Likewise, on all other The listing is structured and quite seli-
any time during the running of the program. “controllable” or variable sound para- explanatory. | have used Rems to clarify the
Several menus are available from which metars. contral can be either from keyboard  various sections of the program.
the user can select many options for sound  Or joystick. _ ~ NB. This program will be continued next
manipulation. The program is easy to operate and in week.
| REM SiD CHIP DEMG (CBh 647 1300 REH HENU DISPLAY Nakgiakakabnsh
2 REM RIGHARD BRRTON 1984 1010 PRINT"SB8EID SOLND GENERATOR CHIP EXPERIMENTS®
3 FRINT'D 1820 PRINT“®@ HEHU SECTION R.BARTONES &
4 POKES3231:1 {030 PRINT"SELECT CONTROL @u mtnl.-?-m@ﬁ--
= REN PRESET T0 MRKE A CHORD Memdorsick 1249 PRINT MG | B « WVOICE OME CH"
£ HI=5:L1=897 H2=18:(2=143 WS L= w7 k2=l T H3=LT 1650 PRINT"48 2 ® « @vOICE THO PLTHTY
RGeQ RE=1 1058 FRINT"@ 3 1 & WJOICE THREE PITCHY
> Fr= 1670 FRINTMES 4 B « My0ICE OHE WRVEFORM'
Iilgﬂza;p&-(Es 224110 NEXT I RE 1880 PRINT™3 S8 MOiCcE THOD WRVEFLAMN"
§ LR et B R 1650 ERINT'@E 6 % + WICE THREE WRVEFORK-
20 FOKES4277, 190 POKESSZ7S, 240 REM ADSRIVOICE OKEY {220 PRINT'@S 9 % « SSECTION THG MEND"
21 POKES4204, 199 POKESAZES, 248 RER AiSRCYOICE THO) 1279 FRilC"mG ¥ B « SVIEW ALL CURRENT VALUES SETY
22 POKES425°, 199 POKES4Z92, 240 -REN RUSRCVDICE THREE) Vs - ] VRLUES!
; (ET4LIZ 1227 PRINT*S R B+ SCOMPLETE RESET OF Al VALLES
23 [FAD=BRNOC3=0RNTGI=0THENPIKE S4253, 0 PORES4294, R REN 1230 FRINT' N s
/0 FILTER 1248 PRINT"MREN SELECTING /HEXTERNAL CONTROLSS
54 [FXD=1 THENPOKESS293, PEEK (54298 | POKESA294, PEEK (542387 ! (KHERE AVAILABLE)";
R}f:;ﬂ:;mﬁwﬂm S S s (278 m" ] SEPI.U?:JED GAMES PADDLES OR AN PRALOGUE JOYSTICK
2% TFCas1Tr E=i253, PEEK(54299) | POKESS294 , PEEK(S3289) ¢ 3 "
REM FILT.CHTL BY V3 1268 FRINT® INTOISABRREBNIGE] CONTROL PORT 1 39
i 27 1FO3=1THE PIKES4293, PEEK(34300) : POKES4294, PEEK (543002 ¢ 2000 OETRE: IFAS=""THENRETURN
REM FILT.CHTL BY EHV3 2003 [FRE="Y" THEN4DGED
29 POKES4253, (7+RE) REM RESONANCE FILTER 2004 1FRE="R" THENTOEOO
I1 35 IFD1=BTHEHPORESS27S, 11 POKES4274 K1 'REN DUTY 2006 1FFSC (A%)XSTTHEN2GHD
CYCLE - VOICE ONE 2003 R=YALIRT)
' a lm&mmmsaza-z;;a POKES4283, K2 REM DUTY CYCLE - -mg m%ﬁ;;giéw o D o
YOICE THO 201 16908, 100908, 12000, 143 &, 16508,
37 [FD3=OTHENPOKES4299, 11 ‘POKESA288, K3 1REN DUTY CYOLE - 13869, 20000
VOICE THREE 4000 REM K ke aesdds i
43 [FDL=1THENFORES427S, PEEACTA298) /1% POKESAZ74, PEEK (42980 | 4313 g}j ﬁ:ﬁE DNE PiTCH CONTROL
REM E¥.PULSEV1 402 1 RERER R
24 [FO2=1THENFOKES4232, PEEK(54298),/157 PIKES4281 , PEEK(54238) A it T
REM EX.PULSEVZ Aplophith el SR
| 35 [F5=1THENPOKESAZE9, PEEK(54298) /15 POKES4288, PEEK (T 1298) pre *L:f,ﬂﬂ;fw e #hil
REM. EX.PULSEV3 L e -
39 JFARRRKICI 0 D1 =0 THENPOKES4273, H) * POKESA272, L1 | REM 13‘33 ;ﬁﬂrﬁmﬁﬂ: QZLEE'KI.TENEN' b
VDICE OHE PITCH 2 * dl :
49 TFHB=ORNDCZ=BRNT2=ATHENPOKE 4260, 2 PINESAZTS, L2 TREN e N Pns e,
I a4 I%Eaﬁms?aﬁ;muamw.-ra:?ﬂtczsazasu:aau VOICE G076 RETT EAeOBEESHmpRKARARSALIY
| THREE PITCH 030 FRINTPSSNICI0 SOUND GENERATUR CHIP EXFERIMENTS®
I 3 RINTY 5 3 PIT 2 w
4% 1Rl THENPOKES4273, PEEKT34297) 'POKESART2, PEEX(I4237)¢ ﬁg Tﬁﬁ?i%ﬁf":ﬂ@ céﬂg“%m"' s
REM EXT,CHTRLOVOICEL £060 [NEUT HRNBEIRRLCN CUDE-":LE
46 iFABs THERPOKES4 250, PEEK (54297 ) 1POKESHZT9; PEEK(34257) COEs TNPLT " EMTE {=VEe
E05Y INPLTEXTERMAL CORTRILCE NESAB=h0) " I X3
. REM EXT.CNTRL(VOICEZ) £a70 PRINTCHRSC 1472 RETURN
‘1? IFWIWEME‘E?J PEEI(CSQEB?:'PQKR#EEG:PEEKiﬂZB?}?REH m EE..-I ‘m“n“nmm
EXT.CHTRLCVOICESD. 2030 REM YOICE THREE FITCH COMTROL
45 [FC1=| THENPOKES4273, PEEK(34299)  PORES4 272, PEEK(S4299)/ T000 FEM SEMENERANMESSEREEERSEEETN
* REM CHTL FEOM3CMOICEL) 5030 FRINT*SONGID S0WID GEHESTTOR CHIP EXPERIMENTS®
49 [FC2=1THENPOKESH 260, PEEK! =4259)  POKES4279, PEEK(54239) " %a Ti?ﬂ"id’“&'ﬁﬁ THAEE Em COMTROL REG4 B
REM CHTL FROM3CVOICER) 2 “HINPUT HiGH CODE=".R3
1 <0 1FG1=1 THENFOKES$273, FEEK(54300)  POKES4272; PEEK(54308) - £0EQ IHPUT"/SBOMRRLOS COE~"il3
. REM Wi CNTL BY V3 BBES THPUT'EATERNAL CONTROLCI=YES/G=HOY" . %0
- i R = = : 8@78 PRINTZHRE(147) (RETURN
| IFM-ITTE.“F'Mtﬁ"'g%-P:EK('}{%B) POKESSETH, PEEK (54.308) LBEaD REH W
REM V2 CNTL BY V3 e
| . B e 5 {0010 REM YOICE (MWE WAVEFCRN
i o POKES4Z76; WI+RG+5L POKES4203, W2R0+52: PONES4298, 43+R0+53 100720 REM Mbknsd ooyl {
! 76 GOSUBLEBE GOTOIY .- A Wl . Ll
\ 1630 FRINTS®RIEID SOUND GENERATOR CHIP EXFERIMENTS®
| continued on page 35
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We know what's selling

Educational Software

Kogmne As a leading distributor of home computer software, we know what's selling
TPl 2NN retail outlets. We've also got the knowledge and capabllity to best senrlce a

supply the requirements of quality computer shops nationwide.

v
e& |n] All these products are available In shops supplied by Tiger Distribution.

/' John Menzies | spectrum | (" dTZT

Make sure of your stocks - and our support - by contacting your
Tiger Distribution van-salesman - or by phoning our tele-salesgiris

M on 051-420 8888.
Tlger Distribution, Commercial House 4 Victoria Road, Widnes, Cheshire, WAB 9QY.

Your Best Source of Best Sellers

Mz

Stell




/" P100 ZXTEXT 100 Thu 15 Mar 17:44/51 "\

TELETEXT ON
YOUR SPECTRUM

Create your own 900-page teletext system |
using the revolutionary new ZXTEXT. Full
colour text and graphics, 24-hour clock with
alarm, rolling page facility, free sample system

— it's all here! Build up a teletext tape library.
| £4.95 from |AIN STEWART, 17 TORRY |
DRIVE, ALVA FK12 5NQ.

25,000 *HUSTLER PLAYERS
CAN’'T BE WRONG!!

Don’t miss the full range of magical
programs for your Commodore

Available from
W. H SMITH, LASKYS, LIGHTMING DEALERS, SPECTRUM SHOPS, GREENS, HMV SHOPS,
GAMES WORKSHOPS, CENTRESOFT and PCS STOCKISTS and all Good Dealers

*HUSTLER Is a realistic Pool simulation.
oF direc! from;

.9 bubble bus software

87 High Street, Tonbridge, Kent TN9 1RX
Telephone: 0732 355962

Yo to some verny g

dgames
for the Vic 20" - D

.. Margate
AUCTION FEVER! is a super

32

game, thanks"- D. McM, Forest Hill

8K + GAMES

* CURSE OF ZOLTIN +*

Beat mad Zoltin's traps and his army of Zenophons to steal his lil-begotten
hoard ol gold — if you can! Very difficult. E3.
* SAFECRACKER
The evil Count von Tu has plans 1o desiroy the world with his Megadoom
bomb. Your job— among many death-detying lasks — is to find the combin-
alion to his sale and save civilisation, Extremely hard. £4.
* GREYHOUND DERBY

Name your own dog {]ualtr-,.unghaafs. betling, race commentaries. Bul can
you win the Derby? Very addictive. £4.

* HEAVYWEIGHT CHAMPION

Can you |I%?11 your way oul of seedy local halls and climb the ladder o
acome world champion? A knockoul game! £4,

AUCTION FEVER!

Bid for paintings bul beware of lakes. Skill, stralegy game. Check pur-
chasaes, cash spent, valuations, elc., anytime. £4.99.
* SPEEDWAY KING (BK)
Bacome world champlon dirnt track rider. Choose your machineg — Honda,
Yamaha or Susuki — and ride for the Vic Pirates. Includes match v
Spectrum Hasbeens, chance ol being selected for England v America and
challenge match against world champ. Only £4.
* JUMPWINNER! +*
Amazing National Hunt winner-finding system now more than 200 poinls up
gince firsl adveriised. No racing knowledge required. £5 buys secret

MIKMAG GAMES

21 HOLLYMEAD, CARSHALTON, SURREY

DEALER ENQUIRIES WELCOME - 50% DISCOUNT
DISTRIBUTORS URGENTLY REQUIRED

APES il
TIoPES s

OF SCORES [y

We were the firsd Sinciair library, and have sincs
bulll up @ vast stock—apart from over 200 differant
programs costing wp 1o E15 each, wa maintain a
suprems service. with up to 30 copisa of tha moat
popular onoe. Wa're run not from a back-room but
lrom our own shop and offices which membars can
wigdl o phane. Six stall give prompl, Iriandly help
Pius our free magazine and guaranieed aatisfaction;

WHY SETTIE foR LESS T

- -
To: SOFTWARE LIBRARY, Farnham Road, West Liss, Hants GU33 64
NAME

YOouUR FIRST TAPE

A Machine.......
ADDRESS.

Special offer from this issue: LIFE MEMBERSHIP £6
{normally £9.50). Overseas {Europe only) £10, or join a local branch
Scandinavia; Pedes Lykkesva| 33, 2300 Copenhagén 5. Benelux:
Jacobsmitsisan 75, B-2400 MOL, Beiglum. W.Gsrmany: Postiach
THOS, 4800 Biellold. S.Alriea: PO Box 1766, Mangini, Swaziland
Elre: 122 South Circulas Ad., Dublin 8 POWE

SPECTRUM CBM &4

Atic Alac.......... £4.50 Hunchback......£5.00 Chess A
LunarJetman ... €450 MrWimpy.......... £5.85 ChuckleEgg....... £6.95
Pool...... £4.95 MutantCamel.... £6.50 Hobbd... ... £11.95
Kong ... : £4.95

"l . Vic 20 ORIC
g:{?cll.kh;??\;gfo’n: Eggg Grid Runner........ £4.00 Astergids...... . £4.95
ZipZap ... .. €495 ComputerWar.. £5.85 BozyBoa £4.95

P = e} Snooker (Vision), £7.85 P

N\ TakaN
[ | MANY MORE | '
\\ / GAMES AND \ J
»/  EDUCATIONALS * FREE *

* FREE *

ALL AT DISCOUNT DELIVERY
SWAP CLUB
MEMBERSHIP PRICES. QUICK
WITH FIRST

QHOER XTRA SOFT

36 LINLEY WOOD ROAD, ALDRIDGE,
WALSALL, W. MIDS. (0922) 53858

ADVENTURE “
CREATOR

48K ZX SPECTRUM

For £7.95 you'll have the world of
adventure at your fingertips!!

FUSION brings you an advanced system solely for creating adventures. So simple

that anyone could write & classic adventure game with music and graphics. With

no programming of musical knowledge you can write adventures of any style, with
music, descnptions, objects and problems of your choice, in a very short time.

Manual & Fres, exciting demo game explains it alll
* IMMEDIATE DESPATCH
“FUSION", 171 Crome Close, Colchester, Essex, CO3 400

Trade enguiries walcome, generous discounts
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VIC 20 and CBM 64 are req’d trade marks
Commodore Business Machines

Computer

208 Aigburth Road, Liverpool L17 9PE
Tel 0851-727 8050

ASTERFRET THADING LTD. INCORPORATES
HOME COMPUTER CENTRE

For the

ViC-20

16K STANDARD RAM PACK £27.95
For the 16K SWITCHABLE RAM PACK £35.95

32K SWITCHABLE RAM PACK £49.95
Commodore 64 64K RAM PACK + 2K EPROM £64.35

2 SLOT MOTHERBOARD f 6.85
4SLOT SWITCHABLE MOTHERBOARD £29.85 4SLOT SWITCHABLE MOTHERBOARD £28.95
55LOT SWITCHABLE/ 5SLOT SWITCHABLE/

BUFFERED MOTHERBOARD £42.50 BUFFERED MOTHERBOARD £34.45
80 COLUMN/GRAFICARD £68.95 40/80 COLUMN CARD £64.95
PIXSTIK (inc. Paintbox & 3 Games) £29.95 PIXSTIK (inc. Paintbox & 3 Games) £29.95
PRO ACE JOYSTICK £1295 PRO ACE JOYSTICK £12.85

All products are fully guaranteed
A # FECSFFT T4 =
When ordering any product advertised on this page, answer the
following question and you could win a Light Rifle. Runners-up
will receive a games cassette from Enigma:-
NAME THREE ENIGMA (SOFTWARE) LIMITED GAMES TITLES
Rules and Regulations
1. The competition is open to all persons ordering any product advertised on this page, except employees of Asterfret
Trading Limited and Enigma (Software} Limited.
2. The answer must be written legibly and submitted with your order.
1. Entries will be divided into two categories — VIC 20 and CBM 64 owners. The winners will be the first correct entry
drawn from each category. A further 10 entries will be drawn from each category and will receive a consolation prize.
4 The winners will be notified by post by 15th June 1984 and their names may be published in any advertisement or
notice at the discretion of Asterfret Trading Limited.
§. The closing date for the competition is Friday 8th June 1984,
Please allow up to 21 days delivery. All prices include V. AT, postage and packing

S T S N I S — — e S D S e SN
Please specify machine [_] CBM 64 [] VIC 20 ::'r:e

ress

| wish to order:-

Please debit my Access

Home

Deduct 5% discount if applicable - Computer
£ Centre

| enclose Cheque/PO for £

£
£
: et ] DA ENEENNEEHERE N
£

e
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Commodore 64

{8048 PRINT" YOICE ONE WAVEFORM CONTROL REgs W
10049 FRINT"CODES ARE 17-33-65-129K"
100350 IhFLT =MEiH
{0031 TF1CO17ANDH L CH3IRNDHL O ESANDAL O 1237 -ERPRIN "1
007018838
1032 IFH<CESTHS (18678
: MANEEI HFLT DUTY CYCLE REG

IRED-2"

18056 THPUT"SENTZR. A1 COJE (0-15)-";J1
{8057 IFJI>1STHENPRINT® T (OTO10058
LO' CODE (B-2530-":Ki

10833 THPUT " ENTER
IFKIDZISTHENPRINT "Y' ; 1 GOTC 10639

LT HEXTERNAL CONTROLCI=vES/8=n01-" 11

|Q070 FRINTOHREC14Y ) RETURM

LEGG I o o e

12610 REM VOICE TWO WAYEFORM

L2320 REM S soqdsgssohheiaks

12830 PRINT"S@MEiD SOUMD GENERATOR CRIP EXSERIMENTS®

12040 PRINT" & ¥OICE TWC WAYESORM CONTROL RES4 =

{2845 PRINT"WCODES ARE 17-33-8%5~129W0

12058 INPUT"MINPUT & GO =";M2

12051 [Pl 2 17TDNZ O 3R DN O ESANDH O L 25 TRINRPRINT
GOTO12050

{2252 IFH2CESTHENIZATR

(2054 PRINT"IMMSINFLT DUTY CYOLE RESURED-E"

12056 [NPUT MENTER Hi COBE ¢@-15)-":J2

12857 IFJ1D1STHENFRINT 1 (GCTOL2056

12055 INPUT"ENTER LO CODE (0-233)~"ik2

12060 IFKIP2ISTHERCRING 177 1007012999

{205= INPUT"SEMTERNAL CONTROL( L= /ES/B=N0)="; 12

|2078 PRINTCHREC147) ‘RETURN

(4008 R seheriaik s s sapie ks

14018 REM VDICE THREE WAVEFORM

14020 REF  slakhond s e g

14030 FRINT S@RIS:] SOUND GERERRTOR CHIP ENPERIMENTS"

14048 PRINT" 3 YOICE THREE WAVEFLIM CONTROL REG4 ="

1485 7 4 €S ARE i7-33-63-1290"

14058 [NPUT " SIHPUT WAYE ( W3

14051 I3 PANDWI O 3FANIW I OSIANDHIC L E3T-ENFRINT T
‘GOTO14058

i

GOTO14853
UL =YES/R=nT) -

REM RLL

16028 REM wkikks

INPUT"SMENTERNAL CONTROL?( 2=YESAB=hD) " KD
ITHERPRINT 1"/ | GOTO16048

A
L el ) Tl

IFFHE="="T

FFFME="L"TI

il bE T A
RInG LT TOR
Ehedburdimainun

FRINT"SreaE £
43 FRIKT"A R

OUMD | GENERA TOR

continued next week

MEGASAVE
MICRO SOFTWARE MAIL SERVICE
76 WESTBOURNE TERRACE, LONDON W2.

TEL: 01-402 6544
FANTASTIC SAVINGS SAVE SAVE SAVE
Buy any tape from the recommended retail price fist and you can then huﬁy ar
tape from the fantastically low DOUBLE SAVERS list. To ensure HEA
VALUE for monay you may purchase as many pairs of tapas (one from each
list) as you wish

SPECTRUM 48K DOUBLE SAVERS LIST COMMODORE 64 DOUBLE SAVERS LIST

ALCHEMIST LS E175  ZEOOM 1A £
PEDAD WA £1.75  PEDRO IMA £LTE
ANGROID VOR EIT6  HUNCHBACK OCE £1.09
SCUBA DIVE DL £1.9%  MA WIMPY 64 OCE £1.99
POOL chs £1.86  SHIP OF THE LINE F5H c1.99
WHEELIE MRS £1.90  MEGAHAWK 816 €225
ATIC ATAG LT £155  MANIC MINER BER 288
LUNAR JETMAN LT £2.35  REVENGE MUTANT CAMEL  LL [
BIADS & BEES BUG B35 BUGA BOO aul .90
SCOPE m £100  STiNG aul €310
QuaL GiL T80  GAMES DESIGHER EUR £5.50
HOBBTT MEL DAE0  HOBBIT &4 MEL £IL50
VALMALLA LEG 80 GRAAND MASTEA (Chess) AT 1155

RECOMMENDED RETAIL PRICE LIST RECOMMENDED RETAIL PRIGE LIST
STONKERS s 80 POGO OCE £5.00
PiNBALL WIZARD or 508 BUPER PIPELINE TAS £B.90
HUNCHBACK OCE £6.90 CHINESE JUGGLER O EB.80
o & oamEee. oES

] W Wi

mﬁmk %. 555 CHEQUERED FLAG ] £o.9%
Sl pign  (DERBY DAY 84 CAL €895
CLASSIC ADVENTURE MEL has THINA WINE INT £.00
NEBULA HED 6.8 n AL £
o i 895 CQUEST OF MERRAVID pUL = r
CHEQUERED FLAG =1 pany IHTTETALR OO 20NG pesy L
BEAR BOVVER ART e DRAE PROT e
FLIGHT SIMULATION Pl cras IAAXY o i
FIGHTER PLOT DiG £7.95 mw ,"m"mm“ AUD =
MARIC MINER soP D788 TN KINGDOM VALLEY  BUG .50
OAMCLES CAVE boA 0790  COLLOBSUS CHESS cos 588
HUNTER KILLER PRO E7.95  ARCADIA A £a.50

TWIN KMNGOOM VALLEY BLG .50
All tapes guarantesd genuine.
§0p per tape post and packing must be added. Fas! delivery assured, pur-
chasers will receive comprehansive list olaanms and programs |o suite your
micro &l MEGASAVES rock bottom VALUE for money price, plus the next
FANTASTIC DOUBLE SAVERS list.
Plaase state Spectrum or Commodore when ondering. Send cheque/PO fo:

MEGASAVE,
76 WESTBOURNE TERRACE, LONDON W2

ASSEMBLER

\VAGRYSITA!

CRYSTAL COMPUTING 15 THE TRADING MAME OF CHANDREX LTD . [he ras

15-21 MARCH 1884




tentasks
z’k&/-fzg”k%v’ ROV’ |

Sure! More than 10 tasks The ZX81-FORTH ROM gives

Back
Issues

Almast all the cogses al FCWI'IAI you missed can SHll e DOwgh &8 DAck
BOp, including pastags and paguing

An index of the contenty of the 38 msues published in 1882 i now avadabie from thi
Publishers for onby £1.20, B incledes full detiils of all the programsa, moutings. reviews
end news that yau might have missed

SLEs lor anky

— — -———_-————_—
r Plegsn uuw min the following back Esues al 50p aach -I

= Total £ 24 l

I Please sand me a copy ol he 1982 PCW Ingex at £1.20
| encloss & cheque-posisl order lor £ —— — —

I MName — — -— =

Aujdress —

|

|

|
| |
L_—‘__.-——_—-— _';‘:.—.‘J
Ploann rn o k Issues, - CaR
Lo,

simultaneously and, in some
cases, up to 300 times faster!
That'swhat replacing the basic
ROM with the new FORTH does
forthe ZX81 - and more!

The brains behind the
breakthrough belong to David
Hushand, and he's building
Skywave Software on the strength
of it Already orders are flooding
inand it's easy to see why

The ZX81-FORTHROM gives
you a totally new system. In
addition to multi-tasking and split
screen window capability, you
can also edit a program while
three or four others are executing,
schedule tasks to run from 50
times a second Lo once a year, and
with a further modification switch
between FORTH and BASIC
whenever you like

you anormal keyboard with a 64
character buffer and repeat, it
supports the 16k, 32k, 64k RAM
packs, itis fig- FORTHCﬂmpatlble
and it supports the ZX printer
The price, too, Is almost
unbelievable As a''fit it yourself
Eprom”, complete with manual,
it's just £25+ VAT
Add £2 p&p UK(£5 Europe, £10
outside Europe) and send your
order to the address below

Slcywave

SOFTWARE

David Husband
73 Curzon Road, Bournemouth,
BH1 4PW, ENGLAND
Tel. (0202) 302385
International +44 202 302385

et e e S ERE

ASTROLOGY

Wide range of Self-teaching and Accurate
Calculation Programs for many machines including:

48K Spectrum, BBC, Commodore 64
Dragon, 16K ZX81, Sharp MZ80A
NewBrain, Tandy, Genie, PET

Please send large SAE to:

ASTROCALC

67 Peascroft Road, Hemel Hempstead
Herts HP3 BER. Tel: 0442 51809

MONSTER SOFTWARE
SOFTWARE LIBRARY FOR THE DRAGON 32 CLUB

* Software for hire from 11 manufacturers

* Over 90 titles to choose from, and growing
* TWO YEARS membership for only £8.00

* Same-day service

Send for details of FREE three months
trial membership enclosing SAE to:

MONSTER SOFTWARE CLUB

32 Lennox Drive
Lupset Park, Wakefield WF2 8LU

Who sent the
Death Star? <

ﬂwee-dlmemmal terror

RRP£599 inc
For CBM: ﬁ4&2KSpeﬂrun4ﬂK
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Submarine Mission

on Dragon 32
This program for the Dragon uses just
over 6K in PMODE 3. The idea of the
game is to guide your submarine through
the underground cavern steering clear of
the debris from depth charge explosions
and minefields.

The program cunstanﬁy reads data
which is terminated by XXX. Ships, planes,
minefields and subs are called by SH, PL,
MI, SU respectively. The dala line can
easily be extended and changed to suit
your tastes and skills.

To change the data or add to it line 390
must also be changed as this line skips the
first set of data in order to read in the
machine code routine for the explosion.

Every item of data added to lines 580-580
must be added to 143 in line 930. le, If 2
items of data ware added to line 580 then
line 930 should be edited so the 143 = 143
+ 2 giving 145. The line should then read:-
930 FOR D=1 TO 145:READ AS:NEXT:
FOR A=31712 TO 31712+51

Program notes
mno Sets up variables and clears space for machine

13Pmmmwdewuummhmmmv
220-270 Instructions and speed choice,

300-360 Dafinitions.

380-560 Main loop.

570-590 Data lnes.

620-650 Torpedoe routine.

B660-880 Ship, plane, sub and mine routines.

890 Explosion routing.

810 Blown up routine.

930-970 Pokes machine code into mamory.

SUBMARNE MISSION.

BY JONATHAN HALE COPYRIGHT (C) 1983.

v
2 'ECUBRARINE NISION [C) 1993 2

38 TRCOFYRIGHT BY J.HALE 13838

48 "EEEERUI | low sefivars (LdERER

f R i iCCiiCiciiauaiiasiie il

o8 PCLEARY

78 PIODED IPCLE (STREEN |, @:000L0R 4,1

8 CLEAR 89, 31838

58 P=21850

188 PO=-75:FF=150

e TE-20

120 POKE P, WHOE IPOKE o], A7 IPONE Pr2, LHBDIPOKE Ped, LHEC (POKE P4, 0] 1PIKE Prd
JAHED :POKE P8, LHB1 IPOKE P+7, LHBC JPONE Prll, LHIDFOKE F+3, MHFE \"OKE P+ 10, 20 1PN
E Pell, M7 0POKE Prid, AHIS

138 GOSUB 330

140 CLS@IFOR A=@ TO B3 :SETIAE,3) 1BETOM, 2, 3)ISETOA, 23, 3D ¥SETIA, 31, 30 INEXT

150 FOR A=8 10 31 :SETLE, M, 3 :SETLZ, A, 30 1GETIO, A, 3] eSETLED, A, 3] INEXT

108 PRINTEISS, “sobmar ine” ([CHRSCIZE) ;" miss lon” § PRINTRZZZ, "copyr ight 1583 by" iR
SCYZR) 7T ICHRECI B jThala” §

178 PRINTRA2S, "PRESS AedY KEY" | EXECH1134

108 LIME(258, 152)-08, 185),PRET.OF

1998 COLOR 2 i INECZSS, 1841 (0, 1841, PSET

208 A=RNOCIT)IvEEIF AD1IE THEN 209

218 B=78

220 CLSPRIMTES, " IMSTRUCT IDNE" {

50 PRINTPRINT® USE THE UP/DOMN NRROW KETS®,” TO MOUE TOUR SUB AMD USE THE™." S
PACERAR TO FIRE TORFEDOEG.”," THE HUMBER OF REMAIMING ~.7 TORPEDOES NRE DISFLATE
D AT THE",” TOP OF THE SCREEM."

248 PRINTS4ZI, "PRESS ANT KET" | EDMECA113%

799 CLS4 iPRINTEZES, “FAST OR SLOWP" j FOR A=1224 TO 1232:1F PEEXIA)CIZE THEN PONME

4 PEEK DA =04 iHEXT /MOKE - LHFFO2, @

THE A= [MKEYS L IF A="" THEM 200 ELSE IF ARGSFT AMD A8 OY5" THENISE

278 IF pa~"F" THEM PIME MFOZ,0

280 SCREEW 1,0

258 LINELS,B)-(253,B),PSET

200 SUS-* CIR ] BLSRTLSCHR SR |80 R0 ] R0 R0 LD L DL 2SR UL UL UL LR L LRSS ™

2O ETd="CARURFORLOTLLLDL AR

I m-mmmmlnmmmmm
uARIE

T [P~ CHIZRURORL DL UL DL UM "

I PL = CARLSLR SUSLRLIRLR IR L 4R 300, DL DL 1 GUL LR 02"

350 BOS="CIR0LDSROURUSLIARD"

300 DEP®=" LIS A"

378 UT=3)FOR WT=1 TO TE:ORAITEN- *STRECUTI»" . 2% « TP 1PLAT 04 TRESL 2550003 iUf=UT+12
SHEXT

300 ' PAIN LODF

958 DRALSERT SSTRA(PDI+®, " +STROLPPI + 58" (PATHTIPD42, PP, 5,5

488 FOR SC=PP TO PPe?1IF PPOINTCPOrT2,S5C1=3 OR PPOINTOPOIR,SCI=4 THEW D10 ELSE

HEXT

418 READ IXS

420 IF EXe=")00" THEN RESTORE ‘HS-HS« 108

430 [F EXS="SH* THEM Twl ELSE IF IN@="GU" THEM T=2 ELSE IF TXe~"FL" THEN T~0 ELS
E IF Dis="R]"THEH T=4 ELSE IF Tde="CL" THEM T-@

4498 TE=TT+UFL (EX8)

458 LIMELISS,B)-L247,8),PSET

400 IF T-0 THEM 480

470 ON T SOTD 060, 240, 529, oa

488 COLDR 4% IMECZS0, 192)1-(247, 192-E0-5), PSET, BF ((OLORZ i IMEC 247, 192-T1-0)- (235,
132=-0-8),FSET

458 COLDR 4:LIMET250, | F2-T1-80)-(247,8), PSET, 6F (COLOR 210 JREC292, 102-T2-00)- (285
» 152-TE-00) ., FSET

M [F PEEKCIMS)-270 0 TESD THEW BDURND 0,1

5IE IF PEEK(3451-223 AN0 TEXS THENM TE=TE-1 :GOTOOMG

528 LIMECD,?)-(08,13)),PRESET.BF

550 COLOR , 1 W THECPD=8, PP=128)=(FO+38, PP v7],PRESLT . BF

540 IF PEEX(I41)=223 AHD PPIR THEN PP=PP-—4 ELSE [F PEEXLI42)=223 AMD PPO178 TH
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ITANI s

TITANIC SINKS. (THE“UNSINKABLE” STRIKES ICEBERG)

Our American correspondent via

wireless telegraphy reports:
night the S.S. TITANIC,

White Star line, was in collision with an

Late last
pride of

NOW FOR THE 48K ZX SPECTRUM
MULTI-COLOURED SPRITE GRAPHICS

USE THIS 5 STAR PROGRAM TO WRITE GRET GAMES,
ONLY £6 inc post & pkg

From: B.SIDES SOFTWARE, 4 Willesden Road, Cefn-Glas,
Bridgend, South Wales CF31 4RE

HOME MHPW:’IE WEEKLY REVIEW, FEB 6, 1984

Multi-Coloured
Sprite
Graphics 48K £6

B. Sides, 4 Willesden Rd, Celn-Gilas,
Bridgend, 5. Wales

If sprite graphics mean nothing to you
then look at Ultimate’s games. Iis
greal graphics are the result of using
sprites, and with this package you can
and sprites of equal standard to your
BASIC and machine code programs

The package contains three pro-
grams: first, three demonstration
routines showing just how attractive
and cifective well manipulated sprites
can be. The second allows you (o
define your own sprites (up o
full screen size with each character
given it's own attributes) and save

them to tape. Section three cxplains
how to use your creations, including a
ready-made collision checking
routine, essential for games

Perhaps the most interesting and
useful are the machine code routines
cnabling use of sprites.

For the initiated, this package will
no doubt be well received and well
used, However, not much thought is
given to the novice. A small manual
pecompanying the game would have
been helpful. My only other eriticism
is that the instructions on wse were on-
screcn, and [ had o laboriously copy
them for reference while the com

puler was in use T.B.
IMSUCTIONS S50%
eace of use TG
display N
vilue for moncy U122

* * ¥ &k W

You can die

a thousand deaths in space.

You’d rather face
them all than face the
Death Star.

Three- thmensmal terror from P.ABBFTSOFTWAHE

iceberg approximately 300 miles off the
coast of Newfoundland, it is feared that
many lives have been lost. Further
reports to follow.

THE TYPIST

TURNS YOUR DRAGON INTO A SIMPLE WORD PROCESSOR!!

You can now write professional quality letters on your printer. Your
keyboard becomes a typewriter with full upper and lower case
characters. Features include full on screen editing, change, insert or
delete any character will file or retrieve data from mass storage
medium suppressas word wrapround automatically, plus much more
Tape version £6.95. Delto disc version £9.95

Plus Pontoon. Can you beat the dragon? Full colour graphics; bath
hands on screen. Recognises pontoons, five card tricks, with automatic

aoe evaluation
And Hi-Low based on the popular TV game, can you pradict the next
card. Vary hard, very addictive.
Pontoon and Hi-Low esre on tape and cost £4.95 sach
Qur prices include post and packing and VAT

SOUTH MOLTON COMPUTERS
DOOTSON HOUSE, SOUTH MOLTON, NORTH DEVON, EX35 4EJ

= SOFTWARE
FROM BUSTECH. NEW RELEASES!!
mmh:\:;;\:ngemumm for iha Ly:':vaﬁ::hmmmm ol space 1n\.-ndustu?1"l‘:
ROBORUN

This game has seven kwels to progress through with the hazards of radio-active
barrels, guards, eic. Each level is harder till eventualy you have o face XP2 and defoat
i, Gt eintirtminmant with a hall of tama 250
Dealer angidrns walcome. Send SAE jor full softwine fist of 15 titles.

Ploass ek boxes and send chequesPO to:
Bustech, 10 Landport Terrace, Portamauth, Hants
ALL ORDEA DESPATCHED WITHIN 14 DAYS
Daaler eiquiris walcome

RAP£599 mc VAT
For CBM-64 & ZX Spectrum 48K

POPULAR COMPUTING WEEKLY



Open Forum

EN PPePPe4 |
558 EXECII633 |
s62 GOTD 388
Ly,
560 DATA 1,1, 000, 1, 1,0 0@ B=1, =L =100, 0, =1 8 =1, 1 1 51 1a e 1o a2 e 0, Sl =0
| y=ha=1y=2y=2, =2, 08,0, =1, PL, 25=1,=2, =1, =1 €.9,1,1,50,1,10,08,8,0,1,-18,0,8,

s 1L
Le=la=ls=18~18,=1,~1, =7 8,00 1
oBLG 1 =108 =1,=1,5H, XX

20,0, 0,8, 8,0, 00,8,=1,0,8,-18,8,8
250 DATA @,0,0.0,8,N1,54,1,10,1.9,9,
PP O I P T TR P O (e et W
602 ' TORP

810 COLOR 4.1

20 FOR ¥=PDs3870 244 STEP A:DRMIENY +STRELX)r", " *STRELPPIrTPSIFOR SE=FP-2 TO PP
8 IF PPOINTLX#10,SE)=4 OR PPOINTCKr13,SE1~3THEN BIWELSE NEXT SE

B3 LINECK, PRI-(Xr1 1, PRF?), PRESET, BF i [HECPO-0, PP-18)- (PO+30, PPr18), PRESET, BF 0l I

W@, 018,

HECE, 2118, 191), PRESET  BF JEXECI1 023 (DRAL B +5TRELFO)+ " " ~STREOCPP ) vSL ICOLOR 4L
IREL 250, 192-T1-08)-(247, 8], PEET. BF 1L IHEL247, 1 52-TT-00 )= (255, 182-TT-08), PSET INEXT
8B40 COLOR, | 1L IWE (@, 23~ (255, 0], PRESET BF W= ic0R TL=1 TO TE iDRAUTEN" e STRE (UL I ¥",
2" TP8 UT=UT e 12 THEXTTL

858 GOTOS2e

Boa *SHIP

670 DRAUTBNZ]S, " +STRE[B=12)+Sne PAINTCZI0. 8-01, 4.7

6 PLAY® [295L2SSEDCEDCEDCEDCEDT”

0% FOR CO=1 TO 9

700 DO-B-751F08 (P=24@ TO 1B@-DES-CRND(I)-2)¥38-15 STEP -4100=D0-1 iORALTENT rSTRE
LOP1+", ® »ETRECD0] +DEPS TPLAYT COAFOA® S TMELOP, D0 )= (0F +4, D0r8 1, PRESE T, BF IHEXT

210 FOR FE=00 TO PP—-[RHO(33-2)4i8 STEP B:ORASEN +STRECOF)+", " +STRELFF ) +DEFSIFLA
FPCACA® 1 INELDP, FF 1-LOP 3, FF e, PRESET , BF T 1T [=(RANO{33-23210 1 CIRCLELOM, FFCT)
13, ZAPAINT O, FF e, 4, 2 EXECDE212

728 DES-RNOLSE) IREXT CO

738 T=2100T0R59

788 t5uB

750 TES=132-11-28

B8 FOR TA=1 TO i IRECZ19, TR5-3)-(255, TRE=19),. PRESET, BF

770 DRAWTBZ2S, * +STROC TES ) +EL8 PATNT LZ30, TRE*11, 3,3

7B8 PLAT FOFOFGFGFOF " :FOR EF=28@ TO PO STEP =8OR BN " sSTROLEF I+ ", " *STRALTRSI+E
THIFOR SCA=TES=2 TO TES+T:IF PPOINT(EF-3,5CA)=0 OR PPOINTLEF-3,5CA)=4 THEM 568 E
LSE MEXT SCAILIMECEF-1,TRS-1)-(EFv12, FIS+3),PRESET.BF

730 HEXT EF

000 TES=TES=12:iHEXT Th

818 T-2.GOT0480

g20 Y PLANE

FI8 DEMAUTBITZZS, 157 vPLEPAINTI238, 19],9,4

B840 PLAT® T295 295C0COCOCOCOCOCDCOCOCD" (FOR NO=38 T PP STEF 10/0RAUTEN T3, "+5TR
SO0 +B0Y IPLAT TESSL 2H9FAF o THECT2S, D00 -1223, 00 18}, PRESET ,8F \MEXT :CIRCLECZZI, P
P25 17 2APAINTC22S, PP, 4,3 :EXECII 12

B30 T IGOTO4Ra

ase ' nINE

870 IF RMOCSDI348 THENPA=192-TT-18-RMOC5D) CIRCLEC247, PR 7, 1 tPATNT L2472, PR) ;450
ICOLOR Z3i INEC247, PAJ-L247, PAYGE1. PSET

B8 GOrD4Ra

899 EMECIIZ124FOR DF~] TO 20FDR C=1 TO 1VCTRCLECX #1@, PP), CiNEXTC ! COLOR |, 3sMERT
OF 1COLDR 3, | IMS=HE+ 1L [HECE, 2)~[253, 8], PRESET, BF 1iI~5:FOR TL=1 TO TE |DRAUTEN" =5
TRSLUTI %, 27 e TPE sl =L v 12 SHEXTTL

saa GOTOI30

218 E!Ec:lj71‘2Lﬂ-EJFm—lTH‘IIFWIHHmW:CIMEl?!.aﬂl.FI..IJrJ:‘-ﬂﬂTlﬂ"'tl
MEXTDL iCLS PRINT™ TOU BLEW UFIE": . (ST 2T 1811 BCOEF GARF IOEF GARCICOZP 2EF IRRCICD"
IPRIMT® YOU SCORED” [MS; POINTE", " TOU mAD" |TE:" TORPEDOES LEFT", "PREES ANY KEY"iE
XECHT 194 IRLN

829 SOUND 1@, 10 :RE TURN

4% FOR D=1 TO 142:READ /8 :MEXT :COR A=31712 TO J1213r30
D@ READ M8 (POKE M, UAL [ 7RHT »18) INEXT
850 DATA 11.H.3F.9J.FF.2:I.!I.IE,GI.II.I:¢:.|l.ﬂ.ru.n.n.ﬂo.m.m.1l.3|.au.l=n.n?
|FF¢E.lﬂl“ilEr'.ﬂ-Hn1'1-#!“.’-”30“'”"!'--.1hmlnlrgllllﬂouv--ﬂun
0,38
' o RETUR. Submarine Mission
m EXECIN212:FOR RT=1 TO 550 IRCLECEF +9, TES ], RT IMEXT 1 Tad s TRS=TRS~ 12 IHEXT TAODTD D}' Jnnafhan H&fﬁ
| ———— ———————————r=e— youdonotrrmvebeﬂorﬁght.liyougeta‘ﬁo 200-270 Mu;nmlmﬁghuap:;dng il you ;:;a it
Lo anything ating your tion
T Dm:lgem E{uxés Iczulgf?va completed your mission. m Sacing et b s
on Spectrum 5 - right 350-370 D:;lhmgrnmms
This program will run on the 16 or 14K Program notes 400-420 Successiul mission routine
600-640 G
‘ machines. In this game you must guide 10-130 Defining variables and positions for  Tyres Gm?n
| your car between the tyres. You lose paints tyres Car Graphic B
10 LET g=1: LET h=1 PR s e
2@ BQRDER 1: PHPER' g.- INK 1: © Egg L&NI.QT bAB Bk
LS 230 IF INKREYS$<>"4'" THEN LET h=h
22 PR °YR,O° *350"FF INKEYs<avst THEN b
: L1 an —
12 55 sls 2o “Baesr 1L wo
Sc=200 THEN GO TO 402
igg 252 : IEG_JI_D — E‘S? IF INKEYS="" THEN LET SC=s(C
- —
i%% t'TaE;T'r'-m =INT (RND#1E} Tg;.gsgr ATTR (b+7.h! =408 THEN &0 !
: 202 FOR n=1 TO S@ 243 IF_IN |
] 210 PR E: INK @; PAPER §;AT B1, 245 hﬁ_ﬁpﬁ%ﬂ $="" THEN LET i=8
ain ; HIZE US
PRINT INK @; PAPER S;AT 21, 26@ NEXT n %
7 " ”'RT 21 E" s _ERre e 273 GO TO 200
228 PRINT AT b+6,h; "R 399 INPUT “Input difficutty fi-
L
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D ety JLC DATA DUPLICATION
NEW EDUCATIONAL SOFTWAHE

CHOOSE ANY 3 FOR THE pR’ce OF 2 CASSETTES — DISCS — EPROMS

TELL THE TIME - DRAGOMN - £6.50 + 7 YEARS DATA EXPERIENCE *

ﬂl el * HIGH LEVEL OF SECURITY *
ﬁ%h FIRST LETTERS AND WORDS - DHAGON, BB SPECTHUH + NORMALLY NO MASTERING FEE *
' + NORMALLY 7-10 DAY TURNAROUND *

% f“' % 24 HOUR TURNAROUND SUPERFAST

ABRC - DRAGOMN = K650 SEHVICE IF HEQUIHED *
Cassette Duplication — for most micros.

% _ Disc Duplication — 35, 40, 80 track S/S, D/S, S/D,
fr“ - D/D.

O LEVEL/CSE PHYSICS (PART 1| - LENGTHI

iit%h‘m MATHS TUTOR - DRAGOMN. SHARP MI 700 - L£6.50

DRAGON, BBC - £6.50 Eprom Duplication — most types.
All data verified.
O LEVEL/CSE PHYSICS (PART 2 - VOILUME) Blank Cassettes, Discs, EPFC-I“I"IS — bulk sales Onl!l'-
ER DRAGOMN HH L£6.50 Blank Labels — most colours — bulk sales 0ﬂ|y.

Labels in sheets or rolls.
O LEVEL/CSE GEQGRAPHY - { WEATHER-MAR SYMROLS)

DRAGON - £6.50 * NEW SEHVICE *
Letter-heads and forms in rolls or fanfold for
computer printing.

REE ABACUS SOFTWARE URGENTLY REQUIRES Telephone: (0226) 87707 24 hours
PROGR#M ORIGINAL COMMODORE 64 & SPECTRUM 7 days a week

Educational and Machine Code ARCADE GAMES g A
OFFER "~ for details ring BOLTON 383839 Enquiries and accounts to. Y
e JLC DATA, 49 CASTLE STREET, BARNSLEY,
= PistSRYe Nnapicies. SOUTH YORKSHIRE S70 1INT
=Y Generous Dealer Discouts ’
In the interasts of ity, callers without appointments or prog!
S e T ooy st il 10 06 506+

MANY MORE PROGRAMS AVAILABLE
SEND S.AE I"Dhnsm_u A A T A -

O R R T TR E LT T E AR LRI TR TR LRI DL L llllﬂ.

VIC20 CBM64
OWNERS!!!
BUY DIRECT FROM THE MANUFACTURERS AND SAVE POUNDS!!!

3-5L07 SWITCHABLE MOTHERBOARDS, VIC20 £18.95, CEM 64 £19. H
4-5L0T SWITCHABLE MOTHERBOARDS, VIC20 £21.50, CBM B4 £22.50

c commodore

FROM THE SAME FACTORY AS THE C2N-THE
DOSHISHA 64/VIC 20 DATA RECORDER
(no interface required)............c..cvuu.. £29.95

64 TAPE TO DISK TRANSFER UTILITY..... £9.95
COMMODORE 64 Inc CASSETTE DECK £229.95

All prices inc. P&P

EVESHAM MICRO CENTRE

fsscs ream o] CROWN COURTYARD, BRIDGE STREET
VISA EVESHAM, WORCESTERSHIRE (0386 49641)
e Access and Barclaycand orders accepled ower the tekephong

NEW NEW NEW

ROBOT DRIVE INTERFACE

Plogs into the Vics or 645 wser porl and gives complels computer contiol of DG molors
Containg all e corcultry bor Siop Starl and mverse. Comes compleln wilh Soltware cassatle
gmving full insiructions and contred progrm £18.98

COMING SO0N

WANT TO BUILD A DROID?

We are eurrsntly testing a karge range ol robol components thal can be zssembled in many
ditterent forms, b, swivelling base units motorised anms gopper wnits, DC mator and gearbox
driva undls with optical encoders and much, mich mont ]

Al prices inclusive of VAT ang P&P

L. W. STAINES & CO, UNIT 2 RODING TRADING ESTATE
LONDON ROAD, BARKING, ESSEX IG11 8BU Tel: 01-591 2800

L e e L R R TR RN

HIIIIIIIIIIII'IIIIIIIIll“l“l"|“"HIIIIIIlIIIII“III“I“I
SRR R RN TN

Attila the Hun. lvan the Terrible.
Count Dracula.The Daleks.

More evil than all of them =
put together. -

Three-dlmemmnal terror from RABBIT SOFTWARE “’E‘é%%azx Spectnm8K
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Open Forum

IF b>»1@ OR b<¢l THEN G0 TO 3

320 RETURN
35@ PRINT AT 1@,3; "you AR
Easa PRINT AT 11,3;"YOU SCORE
381 FOR n=0 TO 20@: NEXT n

385 £80sd e

ﬁg;rron n=-2@ TO 20: BEEF .1,n:
412 cLS : PRINT AT 18,S; "MISSIO
NeoB BaEE 586 G0 TO 19

600 RESTORE : FOR n-a TO 7: nen
D a: PORE USR "a"+ NEXT

elo bATA 60,128,2585,2081, 331 2858
‘588’ Eon n=e TO 7: _READ 2. POKE
uan " -

83@ DATA 125 125 Q06,128 ,128,90
,1e2,126

-]
° -]
0‘
o B ©
Lo
8{ L
<]
- — t —
= Q
L]
@
[-]
AR-0 B- - ]
Dodgem

by Cliffon 'Pointon

Cube Root

the answer.

on BBC

The BBC and most similar computers have
no Cube Root function and this decimal
search program overcomes that problem. It
prints the whole search on the screen, but

Program notes

taking out line 130 would make it only print

10 - 20The name of a proud BBC user

30 Puts the Beeb inlo an B0-column mode
(easier for reading the numbers once the
numbers become “long”)

40 Same affect as Ctrl “N" — Prevents

screan from scrolling, SHIFT must be
pressed to move on

50 Gets the number to be “worked on

60 Shows that the computer has begun its job

70-110 The mathematical part

120 If the root has been found, this prints it on
tha screen

130 Shows the workings oul, and the basis of
decimal search

140 Returns to the loop

18 FEM Decimal Search

28 REM Ba Sunil Singh

28 MODE 2=
46
bl
=)
a

88

You 14

INFUT "The number "x

PRINT "The Cuke Root of "ix:
A=a

B=x

5

186

C=A+(B~-H) 2

IF x > C* 3 THEN A=C

118 IF x < C# 3 THEN E=C

1286 IF x

138

148 GOTO 28

By chanaina the wowers

i=

in

CA3 THEN FRINT "The Cube Root is ";C:END
PRINT Ci"# 3=";CA3,A;" ¢ x £ "B

lines ©8,188,118,120 and

126 this erogram could work out and root from Sauare

root to the Nth root.

Cube Root
by § Singh
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Walters Computer

Systems Limited
HOME COMPUTER SPECIALISTS
URGENTLY REQUIRE

GAMES NOW!

GOOD MACHINE CODE

GAMES AND EDUCATIONAL
PROGRAMS

for home computers particularly
for the BBC, ELECTRON, SPECTRUM,
COMMODORE 64.

Send samples of your work together with details, should
your program be accepted we will arrange top royalty
payments or purchase vour copyright.

Write to:
lan Smart Software Development Manager

Walters Computer Systems Limited,
12 Hagley Road,

Stourbridge,

West Midlands DYS8 1PS.

HIRE S567aRE
FREE 5245
OVER 2 5 DIFFERENT

ZX SPECTRUM
AND OVER 2000 TAPES IN STOCK

PROGRAMMES
ANY TWO TAPES ONLY £2.20 (inc VAT & pép)
FOR TWO WEEK'S HIRE

LIFE MEMBERSHIP ONLY £6.00

MANY POPULAR TAPES ALSO FOR SALE
AT DISCOUNT PRICES

JOIN NOW or send 30p stamps for catalogue
i O Y N Y T et ) Y ) D D O D S (O N O G Y I A O

200 Mulgrave Road,
Cheam, Surrey SM2 6JT

lenclose cheque lor £6.00 for LIFE MEMBERSHIP and | understand that
my first tape hire willbe FREE. H, within 28 days, |'m not delighted with your
sarvice you 1l refund my mambership fee

Name = i o
Address

T

T B S S N

praisss. :

O

O
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Open Forum

Patterns

on Spectrum

These routines produce patterns using
| POKES. The first one enables you to see

the POKES addresses and what they do.
The other program fills the screen with one
colour and then covers over it in another
colour. This produces good effects. Some-
times you can get 4 colours flashing onto
the screen al once.

One routine produces sel patterns using

data to arrange the data for other patterns.
Remember, leave the last figure on the
Dala line as 21, One routine fills the screen
with random coloured blocks, some flash
some don't. All the routines print on the
bottom two lines which usually can't be
printed on.

1@ FOR a=238@7 TO 28511 STEP

2@ READ n

21 IF n=21 THEN RESTORE

3@ POKE a ﬂ

4@ DATH
’1267°£19° aéa -
Q000

XT
GO TO Saea

1 BORDER @
ie
1s

2
3@
38
40

POKE a.b
NEXT a
NEXT b
GO TO 1

N P PLRUDMDE
® 8 OS08LES

CL

38

N
GO TO 48

S
FOR a=232397 TO 22499 STEP
POKE a,INT (RND#255)

EXT a

288,255, 5’6 23,88
3,85,18,2

FOR b=1 TO 255 STEP 10
FOR a=23300 TO 22528 STEP

ND 300003
ND #2558}

Patterns
by Thomas Hyde

Microradio

GWB.IN

Standard
audiocode

Ln.sr week [ spoke about the
need for an Esperanto in
computer terms — a language
that different types of compu-
ter could use to communicate
with each other. Radio enthu-
siasts will understand this need
now that amateurs and broad-
cast stations can send computer
programs over the air. The
problem is simply that your
mate has a BBC-B and you
have a Commodore 64. With
NOS Basicode, that is no lon-
ger a problem.

As far as Radio Netherlands

were concerned, NOS Basi-
code 2 was the answer, Now,
through their overseas broad-
casts, they share it with the
world and programs have been
received in Australia, USA,
Canada, Sweden and Africa as
well as the UK.

Each different type of com-
puter not only uses different
baud rates on the cassette in-
terface. they also use different
tones, frequencies and codes.
NOS Basicode has established
a standard audiocode that each
computer has to be program-
med with initially.

The Basicode specifications
are as follows. Two tones are
used to record data consisting
of 1200 and 2400Hz. A lagic ‘0"
is defined as one full cycle of
1200Hz and a logic ‘1" is two
full cycles of 2400Hz. The
transmit rate is 1200 baud,
consisting of ‘bytes’ that are
made up of one startbit (logic
0), eight databits (least signifi-

cant first) and two stopbits
(logic 1). A cassette tape re-
cording of a Basicode program
will begin with a leader of five
second of stopbit, hex 82
(Ascii) which signifies ‘start
text’, then the basic informa-
tion in Ascii and finally a
checksum and an end trailer
also consisting of five seconds
of stopbit.

For the past few years, radio
amateurs in the Netherlands
have used Basicode to com-
municate over VHF and short-
wave very successfully. With
BBC Radio Four doing the
same thing, radio-computing is
going places. Among the com-
puters that Basicode has been
implemented on are Apple,
BBC, all Commodores, CP/M,
TRS80 and Video Genie, most
of which are based on Micro-
soft Basic. Other machines will
follow, including the Sinclair
Spectrum.

The cost of the Basicode

translation tape, which in-
cludes several programs and
games in Basicode, as well as a
book on the subject and an
instruction guide, is 30 Dutch
Guilders. Full details regarding
Basicode can be obtained from
Hobbyscoop, PO Box 1200,
Hilversum, The Netherlands.
Please do not send cash to this
address— it is better to write to
them for details and informa-
tion before you make any
orders,

Basicode was developed by
the Dutch Radio Service in
conjunction with the Dutch
equivalent of the Open Uni-
versity.

Ray Berry GW6IIN
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POOLSWINNER

THE ULTIMATE POOLS PREDICTION PROGRAM

PREDICTS Not just SCOREDRAWS, bul NOSCORES,
AWAYS and HOMES

IT WORKS We guarantee the program performs signifi-
cantly better than chance

ADAPTABLE ‘"Poolswinner” allows the precise prediction
formula o be sel by the user — you can
develop and test your own unique method.
Probabilities are given on ewvery fixiure —
choose as many or as few seleclions as you
wish

EASY TOUSE Fully menu driven, with detailed instruction
booklet

DATABASE The program comes complete with the largest
database available — over 20,000 matches.
The database automatically updales as results
come In

APPLE, BBC (B), COMMODORE 64, DRAGON, SPECTRUM
(48K), ZX81 (16K), ATARI (48K) £15 (all inclusive)

We produce databases for those developing their own prediction
program. Two years results £7.50. Five years results £12.50

Also available COURSE WINNER
— Computer aided horse betting lor above computers £9.50
Available from dealers, or direct (relum of post) from . . .

T Selec Software B

37 COUNCILLOR LANE, CHEADLE, CHESHIRE 061-428 7425
DEALER ENQUIRIES WELCOME
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WIN
~ THE
“POOLS?

SPECTADRAW 2 — THE MOST POPULAR
POOLS PREDICTION PROGRAM OF 1983
NOW EVEN BETTER VALUE IN 19841111

PR
LA A s o a s b s s

*

Supplied with a dalabase tape containing data on over 8,000

malches since 1880.

Database is updated each week by user.

Match and Division names already in the program — no

tedious typing every week!

Program is menu driven for simplicity of use.

Errors can easlly be cormrected — the program even checks

your entrigs!

Comprehensive instruction manual designed to make the

program easy o understand.

* Wil also forecast the least likely draws for those who prefer to
bet on fixed odds.

* Supplied together with SPECTASORT — the Perm Genera-

tion Program which takes SPECTADRAW 2's predictions and

turns them into ten 8 from 10 full cover parms. Complete your

coupan direct from the screenl!

SPECTADRAW 2, 8,000 MATCH DATABASE, SPECTASORT
AND INSTRUCTION MANUAL. THE COMPLETE POOLS PRE-
DICTION PACKAGE FOR THE 48K SPECTRUM — NOW AT
THE UNBEATABLE PRICE OF £9.95 INCLUSIVE. (Cheques/
POs payable to B. S. McAlley).

SPECTADRAW, 1 COWLEAZE, CHINNOR, OXFORD 0X9 4TD

P T

* % %%

»

B
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A MAJOR MILESTONE
for SPECTRUM USERS

Crealed by Three EPROM Products

ROM-SP A cilaver design for the Spectrum allows two 2764 or
ane 27128 EPAOMs lo be aulo loaded and aulo
RUN at switch on. Instructions for BASIC or M/C
programs supplied. RAe-set button allows easy restart of
games, aducational and industrial programs. With

fad socket and an extender card in ABS case.
£20.95+ VAT

PROMER-5P A low cost EF‘HOM programmer for 2764/128 with soltware
on : for the Spectrum. Zero insertion force sockel. Usas
four PP3 batteries £20.854+ VAT

DHOBI 1 NEW, compact EPROM eraser. Up to three EPROMs erased in
5-20 minutes. Sale, seli-contained, mains oparam S IVAT
85+

DHOBI 2 with automatic timer. £22.95+ VAT

OTHER PRODUCTS AND PRICES
MEMIC 81.2 (£20.05) CRANIC 81 (£79.95) PROMER-B1S for 2716732
EFH!‘I mss;mmar £14.85) BLOPAOM-81 (£79.95)
BICL61 (£14.95) FIO.SP (£18.50) MEWAC L
(£36.98) + VAT

UK VAT axtra, P&P free — Europe P&P 5% — Overseas + 10% No VAT

CAMEL PRODUCTS from

Cambridge Microelectronics Ltd, One Milton Road, Cambridge
Telk: ) 31814 TLX B1574.

R€0 ROM DRTA

new racing forecasters for the flat season.
UPERPUNTA COMPUNTA

® A specialist program which
utilises much of the data supplied in @ A more general version of the

Sporting Life's Weekender paper. lorecaster program for use with any
@ This most sophisticaled program daily paper's racing sslection.

leads you step by step through each £5.50 Inclusive
funnar's fomm n produces the

robable race ings.
Includes faciiity to aller signific-
ance of any/all factors if reqguired
£7.95 Inclusive
Easy to use — No records to update
Both programs available for:

SPECTRUM 48K, DRAGON 32/64, TANDY COCO 32K
Available ONLY from:
RED ROM DATA, 72 LAMBERT ROAD, GRIMSBY, LINCS DN32 ONR

STATE MACHINE FOR PROMPT DELIVERY

HUGE DISCOUNTS OFF MOST COMPUTERS
12-PAGE CATALOGUE, INCLUDING:

WUGE DISCOUNTS OFF MOST COMPUTERS — 12-PABE CATALOGUE, INCLERDING:

SP'ECTRUH
te) .
L‘Imag.uﬂun{CRLJ
MhChm Mic
I romega) .
Saunbbummpluﬂ
Balgtlgnlﬁuhl_lmwlmmh]._,.........._.._.._.._.......... s ERB0 £3.99
o AT L R R R R S PSR ] e £5.80
amhlﬁh 1} £8.95 £4.50
E6.05 £4.50
£5.85 E4.55
£5.50 £4.50
£5.95 £4.50

CWO PaP 551: i 'I'npo 2 or mora Pthr-n SAE I\of 12-page catalogue
of softwane for most computers, to:
DISCOUNT SOFTWARE, 45 Brunawlick, Bracknell, Barks
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THE HOTWARE PEOPLE

FIRE ANT

Written by Mike Wacker
> ‘

As the last remaining soldier of an
army of-ants crushed by a group of
scorpions, your sole purpose in life is
to rescue the Queen Ant taken
hostage only moments ago. Fast
action machine code game that calls
for a winning combination of sharp
wits plus extra fast reflexes.




_':L.

1i{ila

COLOUR(6K)

ORIC (16548k) TANDY C(
DRAGON 32 B o

f 4
/' Your mission is to penetrate the enemy
/ scramble system and destroy their
headquarters. You will start with three of
our latest spacefighters equipped with
repeating cannon and twin bomb launcher.
- If you succeed in evading the elaborate ground
-« defences, you will arrive at the Cave where flying
 becomes more difficult. In the cave are UFOs, after
" which youmust avoid a hail of meteorites. Very few
© & pilots succeed this far, but if you do, then you must enter
* 7 the Fortress, followed by the Maze. If you manage to destroy
' Enemy Headquarters, then your reward will be a more
difficult mission! One or two player game.
Machine Language, High Speed, Arcade Action. Full colour
Fi o ‘graphics with sound. Keyboard or Joystick control.

“& Available on tape for _
AN o - ORIC £5.50 DRAGON 32 ¢8
Orders by post to - . - TANDY COLOUR £8

41 Truro Road, St. Austell, & ;! i+ .~ (Tandy colour version only available at Tandy Shops)
Comwall PL25 5JE. : - 0,
Credit Card Hotline 0726 3456 o Selected Microdeal titles are =
available from Iarger@

Stores and

Computer
Shops
Nationwide
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Mission Impossible!

his week, some more problems, and (|

hope) some help. We'll start with some
letters about Scott Adams adventures. The
first problem is from Alan McCullough, of
Lisburn.

“As an avid reader of your magazine, |
have decided to ask for the assistance of
your readers. After reading your Adventure
Corner, | decided to try my hand at
adventure gaming, so obtained Scott
Adams Mission Impossible for my trusty
Vic. Well, Mission Impossible it turned out
to be! | was in difficulty right from the start. |
couldn't even remove the envelope from
the table in the briefing room. | moved on a
bit further and spotted a key on a ledge, but
when | broke the window to get at it | started
the final countdown.

If you print this letter, perhaps someone
can come to my rescue. | would appreciate
hearing from anyone out there who has
defused the bomb!"

Can anyone help Alan? | think you might
find the pail is very useful around the bomb
— if in desperation, Alan, try moving it!

Another Vic-er who is currently stuck in
an Adams adventure, is Joseph Klimkous-
ki, from Swindon. This time it is The Count
who is proving difficult. Joseph is quite a
way into the adventure, but feels that he
has more locations to visit yet (remember-
ing the observalions that a couple of
readers made some time ago about the
stairs and the roof).

A vent in the work room is a bit of a
puzzle, as is the bell-pull outside the castle.
Can anyone offer help on these problems?
If the Count is being a bit naughty and
nicking things, Joseph, try finding a dusty
place, where Dracula can't find you — you
might get a good night's rest in this way!

M Valentine has sent a long letter,
informing me that he has "solved Mission
Impossiblein just 2 hours, 5 minutes — and
Pirate's Covein a little under 2 hours. Is this
arecord?

I'm not, | must admit, one of the “speeds-
ter" adventurers, preferring instead to
“smell the roses along the way" and “listen
to the butterflies in the field next door”, In

other words, | would rather take my time
and explore all the details and “wrinkles" of
an adventure, than rush through it, intent
only on how to finish in the gquickest
possible time. This really stems from my
comments of some weeks ago about
“atmosphere" in adventures. If the program
has this elusive quality, | find myself
gripped by the action.

Mr Valentine carries on 1o list some of the
adventures he has played on his Vic, with a
rating for each one. Thisis an excellent idea
that | would like to see more people take up.
Having read through this list, see if you
could draw up a similar one of adventures
that you have enjoyed (or otherwise!), and
write in to me and let us all know of your
likes and dislikes:

COLONEL'S HOUSE (RABBIT)B/10
Could be better!

TOMB OF DREWAN (AUDIOGENIC)B/10
Good, but a lot of time needed

STARSHIP ESCAPE (SUMLOCK)5/10
Boredom sets in fairly quickly

THE DUNGEONS [ANIROG)S/10

Graphics very good, pity about the awkward method
of buying goods alter going inside the maze
QUEST (COSMAJS10

Too difficult (wall, | coukdnt do It anywayl)
CRUSH, CRUMBLE & CHOMP (EPYX)10/10

Cosls about £20, but WOW! what graphics! A very
addictive game/adventure

THEVALLEY (ASP)4/10
Not worth the effort
ALARIAN'S REVENGE (WESSEXSOFT)

Same program as THE VALLEY
TRADER (PIXEL/QUICKSILVA)7/10
Quite fun, but not really worth £15

Scott Adams,
author of Mission
Fmpossible, The
Count and

L) Pirate's Cove

MOON BASE ALPHA/COMPUTER ADVENTURE
{RABBIT)30
2x3 1/2K programs : save your money for C.C & CI
PHAROAH'STOMB {ANIRDG)&10
Quite good, graphically, but needs a fluke 1o get past

potholes

ZOK'S KINGDOM {ANIROG)E/10
See PHAROAH'S KINGDOM

ORB {IMPACT)SM0

Relies too much on chance

Thanks for those comments, Mr Valen-
line — | can't possibly see all the adven-
lures available now (and | am always
pleasantly surprised to see the sheer
number of adventuring games released
nowadays), and thus | have to rely on other
adventurers to keep us informed of what
they're playing (or hating!). In this way we
can all, hopefully, make up our minds about
which adventures we would like to
purchase.

Now for some more Hobbit Hall of Fame.

Paul Shreeve, with a score of 87.5 per
cent on Spectrum and Commaodore (clever
clogs!) — interestingly enough, Paul gets

the same score with exactly the same
solution on both machines. Try using the
Golden Key in the Magic door on the side
of the mountain, Paul, you may find that
you get a few more points that way. In the
Spectrum version at least, you might find
that you can “Drop" the Treasure into the
chest at the end. If so, the game will
continue, leaving you free to go back and
do a bit of Goblin-bashing (if you're clever,
you might be able to persuade a friend to
use the Bard's bow and arrow to accom-
plish this! — this will amass the points).

The problem with Lake Town has often
been mentioned by Spectrum owners. On
the subject of Bard's destinancy, Jim
Coyle gave me this little couplet that might
be of some use:

IF YOU TALK TO BARD, AND BARD SAYS "NO"
YOU MUST TELL HIM WHERE TO GO

The authors seem to have applied a bit
of their experience to the Commodore
version and rounded the cormers of the
program a bit — thus the score are a bit
more generous, and the characlers are, on
the whole, not quite so unpredictable.

To change the subject, David Lloyd, who
is stuck in Aztec Tomb Adventure, will find
that he needs to climb the house to find the
plank of wood, which he will need to cross
the river. “| keep drowning on the rocks
before | get to the Tomb! How do you get
the boat onto the cliffi-top? Perhaps some-
one out there knows!"

Michelle Warner, who is 15, and didn't
tell me her high score — Congratulations
anyway Michelle! And finally for this week
(there is a huge pile of names to be gone
through yet, they will have to wait for
another week!) Justin Eames, of Winches-
ter, with 92.5 per cent.

To round off this week's Corner (what
pun?), a couple of problems, and some
help. Lynne Brooks is playing Aztec Tomb,
that was mentioned in Paul Shreeve's
letter. | hope that the comment there was of
some help, Lynne. She says that she has
managed to catch a magical fish, which
says' rilants need water" and then
vanishes. Can anyone tell her where the
plants are, and how to water them?

And to Alex Steele, of London E1, who is
having trouble with Voodoo Castle, one of
the Scott Adams Adventures for the Vic
20, here is some help in the Lab:
ATRR MYOT RHYE

Next week, some more letiers, and
S0me more programs.
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WENEESYOUL.

TO SEND YOUR GAMES PROGRAMMES
8BCB-0RIC-DRAGON 32-LONMODORE 64-SPECTRUN 48
to our Multinational Organisation for
distribution in U.K. and Overseas Markets.
Immediate evaluations and terms.

We are also looking for the best
Freelance writers.

Contact:

Lawrence Gilloway,
82/84 Peckham Rye,
London SE15 4HB
Telephone: 01-698 1212

AOVANCED COMNPUTER ENTERTRINMENT

ZX81, SPECTRUM, DRAGON
BBC AND VIC

SOFTWARE LENDING LIBRARY

We have for hire, programs for your computer. Hire charges
start at 50 pence (ZX81).

£5 for life membership (less than the cost of a single game)

brings you the Software Lending Library membership kit

including catalogue and newsletter.
We now have over 250 hire titles, mostly for the Spectrum.
Owverseas members are very welcome. Impressive discount
rates to members on all the titles we cannot hire,

Send a cheque or postal order for £5 to Software Lending
Library, PO Box 3, Castleford, West Yorks stating name,
address, and computer type.

SPECIAL QL SECTION now open. £10 for life membership.

LOADE ENTERPRISES
DISCOUNTS ON ALL SOFTWARE

SPECIAL OFFERS FOR MARCH

CBM B4 SPECTRUM

Visions Hewsan

SO00KET . ..... «. B725 3D Space Wars . [4.85

Ocean A0 Seiddab Attack £4.95

Hunehback ... . £5.00 P.5.5.

Flollarbadl £6.00 LighiCycla........ cecns E500

Lismason Deep Spaca ABK.. .. £5.00

Mainx..... . £6.00 Fanlasy

Lasar Zona . £6.00 The PpJarrna-wK ...... . 425

l OUICKSHOT | £7.95 ]
VIiC 20

Thorn-EMI Vigions Lismasoft

Snookar +3K ET.25 Lasar Zons E£5.00
CBM 84/Vic 20 E2.95,

Computer War +BK E£6.00.
Dust Covers: Spectrum £195;
All prices include pip. Please send SAE for Tull lists,
LOADE ENTERPRISES, c'o Ensembla (PCW) 35 Upper Bar, Newpor,
Shropshire TF10 TEH. Telephone (0952} B13667 or 614292,

%.
&

| Got a computer?
Give it a boost at

i A 3

Software books and accessories for

ACORN COMMODORE SINCLAIR MICROWRITER

18 Otley Road, Headingley, Leeds
(0532) 758474

You're better off at a proper computershop

Build a robot...

DIY Robotfics and Sensors
with the BBC computer

by John Billingsley

How do you Interface a home-made
joystick, a stepper motor or a fully fledged
robot to your BBC computer? How do you
write the software for stepper motor control and
how can you usa the software and a few pennyworth
of components to gel an analogue outpul? How can you
bulld a cheap eye for robot vislon?
Step by step Instructions gulde you in constructing a wealth of
etry. Al the same time you will bulld an understanding of the
principles of digital and analegue Input and output.
Although he spent eight years as a Cambridge don John Billingsiey
has a practical approach to m%neaﬁng. His commercial ns
range from auto-pliots and hospital computer systems 1o single-
¢hip cooker timers and a rising damp
matar.

Look out for the Sunshine
range in W.H. Smith’s, Bools,
John Menzles, othar leading
retall chains ond all good
bookshops. Dealer
enquiries: 01-437 4343

N B B B B N B BN N N N B
Please send me O DIY Robotics with the BBC Computer at £6.95
each. |enciose cheque/postal ordar for £ made payable I
to: Sunshine Books, 12-13 Little Newport Street, London WC2R 3LD.

Or phone your order through on Access Mastercard 01-437-4343 I

Name.
- i

Addrass
o sunsHine |

He s a member of several IEE
committees, leads a team researching
into robotics and Is wall known as the
organizer of the Euromouse Maze
contest
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Peek & Poke

SOUND
EFFECTS

Malcolm Tallis of Woodhouse
Lane, East Timperley,
Cheshire, writes:

1 am a very puzzied CGL

MS5 owner. In the Basic 1
manual there is no mention of
how to create music and sound
elfects, or how 1o use Peek &
Poke fTor drawing dots and
straight lines. Can you give me
any help?

The information you

want is available. If you
write to the M5 product divi-
sion at Computer Games Lid,
C.G.L. House, Goldings Hill,
Loughton, Essex, they will
send you a free 16-page book-
let with all the information you
need. While Basic 1 is not as
comprehensive as Basic G,
many of the functions are avail-
able in Basic 1, usually by using
Pokes. The details are in the
booklet.

VIC20
UPGRADED

Shaun O'Connor of Tyldesley
Road, Atheryon, Manchester,
wrifes:

1 own a Vic 20 computer

and have heard that it is
possible to obtain an expansion
pack to upgrade it toa CBM 64.
Could you tell me where the
pack is available from, how
much it will cost and who makes
them?

1 have had several letters

from disappointed Vic
20 owners, who want to know if
any company does make this
up-grade. As far as I know the
answer is no. It is a pity, but
you are faced with up-grading
your Vic as far as it will go, or
else getting rid of it and buying
a CBM 64,

SPECTRUM
CONTACTS

G. Orderly of Moatview Park,
Dundonald, Belfast, writes:
Please could you tell me
of any compuier clubs
near me?
I have a Spectrum 48K.
A There is a computer club

in Belfast, that meets
monthly, at the Ashby Insti-
tute, Stranmills Road, Belfast
9. Meetings start at 7pm, and
are on the first Monday of the
month. You can contact Pat-
rick Roodie at Holywood 3212
for more details.

Someone else who may well
hiave contacts in your area are
the International Sinclair User
Group, who are based at 176
Todmorden Road, Burnley,
Lancashire. Please include an
SAE if you write to them.

T SCANNING
SYSTEM

Alan Perse of Bulfin Road,
Dublin 8, Ireland, writes:

I shall be going to Amer-

ica soon and I may buy
another computer while I'm
there (I have a 48K Spectrum),
Now I know they use a different
scanning system there, but
could I not just open the case
and replace the Pal modulator
with an Nste one?

I doubt it very much.

Along with the changes
inherent with a different mod-
ulator, there are changes as
regards timing and screen de-
finition, With the Nstc that
means 100 less sereen lines (525
as opposed to our 625) and 10
frames a second more (60Hz as
opposed to our 50Hz).

I am afraid that you must
either take a British television
and transformer with you (but
beware the FCC Regulations),
or else you will have to buy
another computer when you
get there.

SPRITELY
VERSION

Christopher Sutherland of
Kingsmills, Inverness, Scot-
land, writes:
On a computer running
interrupt-based sprites,
will the sprites on the American

{60Hz) version be [aster (ie,
move more pixels per second),
than a British (50Hz) version?
In other words, are games on
the Commaodore 64 faster in
America than they are on the
equivalent British machine?
We are talking about
small gains and losses
here. Yes, as the American
system uses 10 extra frames a
second, if all else was equal,
then they would be faster. The
trade-offis resolution. Nstcisa
525 line standard, ours 625.
Thus, we will have slightly
better resolution at the ex-
pense of a slightly slower
speed. The differences to some
extent will depend on the inter-
nal hardware of the computer.
I have seen one game for an
American computer used on its
British counterpart which had
annoying break-up lines con-
stantly appearing and dis-
appearing on the screen. Cer-
tainly it did not stop the prog-
ram being usable, but it was a
nuisance.

STACKED
up

Owen Rabertson of Caerphilly,
Wales, writes:

I am interesied in the

language Forth, but 1
have been told that I need to
understand how a ‘Stack’
works. Is this true, and could
you tell me what a Stack is and
how it works? I know it is for
storing and *working out’, but
what else?

Understanding how a

Stack works will be use-
ful, if you are going to take up
Forth. Essentially, if you put
the numbeérs two, three and
four on a stack, and then
wanted to use the two, for
example, it would not be possi-
ble to just access the two. You
would have to move it to the
top. This can be done in va-
rious ways — you might use the
two numbers above it — leav-

ing just the two on the stack.
You might try to rotate, so that
a lower number is moved high-
er up.

Itis easier to manipulate the
Stack in Forth than in Basic,
which has no direct commands
for using the Stack. In Basic,
vou might try using some very
carefully thought out Peeks
and Pokes. But you would be
more likely to use machine
code to Push and Pop numbers
{(you Push numbers on to the
Stack, and Pop them off).

As for what a Stack is, well a
register in a Cpu is a sort of
stack. Perhaps it is better de-
scribed as a reserved area of
Ram used for storing data. The
kind of data it stores is the
addresses of the various begin-
nings and endings of Gere and
Gosub routines, as well as such
things as the number of repeti-
tions in a For/next loop.

Most computers have a sepa-
rate area called Workspace, for
such things as ‘workings out’.
Depending on the computing,
you can usually see what the
Stack is doing by using the
command Peek, at the addres-
ses around the Stack Pointer,
which is the name usually given
to the flag systems variable that
records the empty space in the
Stack. As a warning, do not try
and Poke this variable unless
you are very sure of what you
are doing,

One of the most creative
hardware modifications I have
ever come across has been sent
mn by Mrs A. J. Ekma of
Princes Mary Avenue, Bromp-
ton, Gillingham, Kent, who
writes: ‘Could you please print
this letter for the benefit of
Matthew Smith of Stourport on
Severn, and other Vic 20 own-
ers. My husband owns a Vie
and has had the same problem
of overheating. He has now
solved this problem by using
Lego bricks (). He made two
simple stands from our two
son's Lego set, one for each
end of the computer.’

London WC2R 3LD.

Is there anything about your computer you don’t
understand, and which everyone else seems to take
for granted? Whatever your problem Peek it to lan
Beardsmopre and every week he will Poke back as
many answers as he can. The address is Peek &
Poke, PCW, 12-13 Little Newport Street,
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With the New Emulator
your Gommodore 64 won’t

think your Spectrum Programs
are a Load of nonsense!

Video Vault make it possible for you to load SPECTRUM SPECIAL OFFER! SAVE £1 '00

The Video Vault Emulator translates Spectrum programs into ; o Emulato
language the Commaodore 64 understands and microcodes the when Dl'dEl‘ll‘lgWIﬂ’l the new e

program to fit the available memory capacity of the Commodore 64.

[ UK & OVERSEAS TRADE ENQUIRIES VERY WELCOME |

THIS PRODUCT IS ONLY AVAILABLE MAIL ORDER
FROM VIDEO VAULT.

[rpe————r T T T 7 1]

lr Complete coupon below and post off with Cheque/PO. or quote

Access No for £13.50 (£12.95 plus 55p post & package l
for each Emulator, And £4.90 for each Kong game,
Please send: Emulator plus Kong at E18 40inc.pp. OTickas
| P L1 Tick :
. B Ermnulator only at £13.50 inc. p.p Clappropriate
L 3 D O I O 0 =
|
N - =
I Address_ _ 1
TE|'. —_— L I

Post of to Video Vault, 140 High St West, Glossop, Derbyshire. ¢ - — — — — — —_ _ _ _ _ _ _ _ _PCW §

% The best books for the
SUNSHINE Drugon 32

Waa The Working Dragon 32 Dragon 32 Games Master
e : A library of proctical sub-roufines and Learn how to write your own top level
programs: San: 0 24630801 7 games. (53n: 0194068 03 3

* “There cleorly is a need for books of  * “If you can't write a half way decent
this kind which provide more than just  game after this then it will be down to
gomes" — Practical Computing, your own lack of imagination. | would %
Sept 1983. recommend the Brains book as the best oL

® |'s @ good one” — Personal Computer  of this selection.” Which Micro— Sept 83 ——

Clovsiy, iNicy 2V 980 Advanced Sounds & Graphics

The Dragon Trainer for the Dragon Computer

Written as a combined manual and All the major aspects of the sound and

beginners course on the power of graphics capabilities of this machine are

Dragon Basic. Il is aimed at the beginner  cavered in extensive detail. can 0926408068 £
and assumes no previous experience of

i ; O . S S RS S S S S S
computing. 58N 0945408 097

Please send me Dragon 32 Games
The Work iniDmgon 32 | Master at £5.95 each
I D at £5.95 eac

: Advanced Sound &
LoGw O-UI Erthg Snluﬂ?hme The Drogon Trainer D Graphics at £5.95 each
FEAUAENE MR ek m',' 5. I l._.._[ at £5.95 each 1 e £ 05 h
Boots, John Menzies, [] Cruising ot £6.95 eac
other leading retail chains ' | anclose cheque/ postal order for £ ____maode payable

and through our national to: Sunshine Books: 12/13 Litle Newport 51., London WC2R 3LD
network of bookshops |

and specialist stores. I Noma: - — -~
Dealer enguiries: Address _ — ——
01-734 3454, | _ - 0t 1323 .

5 Signature_____
I Or telephone Access Mastercard on 01-734 3454
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CLASSIFIED

CALL DIANE DAVIS ON 01-437 4343 FOR SEMI/DISPLAY ADVERTISING

Semi-display —

£5 per single cc

Lineage — 20p per word

SPECTRUM SAVERS
Chuckie Epg ABA guﬁu
Alchomist Imapinn k]
Duath Chass Micromega G [5.55
I

A crosphare 3 490
Birds & Bess Bug-B { E4.90

! 20% OFF SOFTWARE !
Games, uliilos, oducation, advonbes for
Spocinam, BEEC, Comm 64, Oue, Dragon. IX B

THE BUGS BYTE BACK
for 48K SPECTRUM.
Protect your planat from mutant mush-
rooms. A multi-level m/c Arcads game
with astounding sound effects, high-
score table, smart bomb and more

SPECTRUM FANS
Jet Set Willy is coming
Avoid post release delays
order early to ensure your copy
ChegquesP0 for £5.05 + J0p p&p paysble to
4. 0. Mathieson, 37 Rd, Hove,

Sassen BN TAE
Telophene RZT3-TTTOH1

16K ZX81

BLOCKO
THE BLOCKBUSTING
FAMILY QUIZ GAME

onLY £3.95 rFrom

D. W'?.ninun, 2 Beech Close

price of one, Beedus Software. Tel:
01-854 7177, or 01-906 0446,

N cassetin. Don't . wiibe for fur
. Morson, i iopacs e waty AE &
10 Harland Road. W Daritngton Ca. Durham, DLS TOX.
BBC WHY PAY SHOP PRICES
Chockie Egg  ABFSW £5.80 FOR SOFTWARE?
Pedro :rfnl'wu ﬂ::‘.gg Leading tiles for eleciron, BBC
Johinery Rl Loth £5.20 CBM B4, VIC 20, ORIC,
Pimania Aut £7.08 DRAGON 3264
0-Man MAM £4.85 ’
Cylon Attack ARFSW £5.80 MEMOTECH, ZXB1,
CARDLINE SOFTWARE SPECTRUM.
155 Sanctury Way, Grimsky, Send large S.AE. for
5. Humberside ve list to:
ANNE SINCLAIR LTD,
TOP 100 Spectrum gamas, two for the 6 MAIN AVENUE,

MOOR PARK, MIDDX

RADAR ATTACK for Dragon 32. Hi-res
graphics: requires joystick. Casselle
superb value £2.99. Cheques 10 5. A
Cook, 22 Bonville Chase, Altrincham,
Cheshire, WA14 404

SPECTRUM 16/48K, "Raquel” pre-
sanis her gamas pack for ages 16 and
over only (stale age when ordering).
Still only £3.50. . Brooks, 17 Malvem,
Coleman Stresl, Soulhend, Essex.

SPECTAUM UTILITIES 48K/16K
Sarven rvioide, iman driven uilisas o tha BASIC
[ale i o

TELEGCOPE  feme ama 0 reduce ihe

woed Dy & Prgim

w TRING Conssrucion of Long  mul-

stalomon i o made eary
# VARIABLE swb alows substiution of
rumoncal ko e, Dy & variabie

chrirtos ol

ZX SPECTRUM 16/48K
“POKER-BANDIT"

Mﬂgm.l,mﬂ,mmeod
o lof of skill, end a little luck 1o make &
“Pokor-hand’, But all doss not end There!
Would gamble your winnings?
= graphics”

Send £3.95 o;

UTILITIES |

VIC 20 OWNERS
Design your games graphics with ease.
This progmm allows Hi-Aes graphics to
be designed in saconds with any aize of

. Package also ncludes two
Hi-Ama games showing graphics

obtminalbie.

Sand cheque PO E3 o
TECH-SOFT
117 Jerviston Strest, Newatevension,
Mothorwall

ML1 4T
{S]TOP SECRET([S)
Sengly e ullimals , witaEial WO boyinming
or masciing
Gomgins (i) 8 machine code Fouting B ST0F snd
EXAMINE mot maching code o basic programt, e
T e e tockie, lcad
and poess fee kel mﬁﬂmn

The methody used
[ o hoep their SECRETS HIDOEM.
[Meiocatable wider saftwire conbrol, legweng
pogram afes inee, 1 oo wesh)
o 0585 o

G'IU:;:N}
183 Bristol m:ﬂ#ﬂﬂ

& @
 [BLOCK DELETE mrvy rusnbor of s, Winering
i mbh.zu*-Wﬂhhr

o mic
# FHEM FILL croates & REW o ko 0 of requiras
© TARDU et 8 BASKC
» VARDUMF ints ol varigfios B how
il vihubd.

wn EXEnsig oror impping ae

Wik Soppors 20 pormor & w
725 inc. ma!g clasa] Chomens
]

JAYEOFT
SOMERSET TAT QAS

48K SPECTRUM

KEYDEFINE

Incroéble KEYDEFINE gives you 15 estri
user-definable FUNCTION KEYS Define your
own ys asing the DEFINE option or use
with the funclions pre-delined

SINGLE-KEY FUNCTIONS inclutde:

* TRACE w DPOKE

* RENUMBER w DATALINE

= COMPRESS * RESET

* DPEEK * DEC-HEX

& AUTO LINE * PEEXLOOP
 FREEMEMOARY + RUNCUDE

W HEX-DEC * CROSSHATCH

IVE COMPATIBLE
New with 10 extra MICRODRIVE
functions. ANl your microdrive com-
manids can be carried out with a single
ku? ||:rm Save those fingers! with Iree
MINI-KEY DFF.E'NE {1:) kerys in 2K1) only

SPECTRUM SPEEDYLOAD. Halve
your waiting timal This short program
lets you save/load at 3,000 baud. Easy
1o usa with any lape command, cassetle
(48k) £3.95. Ness Micro Syslems, 100
Drakies Avenue, Invemess.

CLASSIFIED
ADVERTISING
RATES:

Line by line: 20p per word,
minimum 20 words.
Semi-display: £5 per single col-
umn centemetre, minimum length
2 cm. (Please supply AW as
PMT. Or supply rough setting
instructions.)

Conditions: All copy for Classi-
fied section must be pre-paid.
Cheques and postal orders should
arrive al leas! two weeks before
the publication date.

It you wish to discuss your ad,
PLEASE RING Diane Davis 01-
437 4343,

: Here’s my classified ad. D
: (Please write your copy in capital letters on the lines below.) :
L} |
i [
[ | — N
n [
[ | i
I Pisase continue on a separate sheel of papet I
B imakethis ....ccocoriincns WOTGS, 8l ..oovvevvvsnire, PETWOrd 50 | OWE YOU £ coovvonvias [}
. T .
l T T l
l Please cut out and send this form to: Classified Department, Popular Computing Weekly, B
12-13 Litlle Newport Street, London WC2R 3LD:
Ty T T " M I L o
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HIGH SPEED DRAGON. Why buy
expensive disc drives? Purchase our
menu driven tape and find any program
in seconds! No Skipfing required. Cut
wailing time. Add your own program o
menu of play with any of the 7 games

included. £3.95. ChequesP0, Omega
Systems, 44 Curlew Road, Gloucester
GL4 7TF.

15 iac (mSd 04 G @EAC etwm

REPLACEMENT MEMBRANE
keyboards for ZX81, with instructions
(no soldering involved), £2.95. Software
also available — SAE list, Odyssey
Computing, 28 Bingham Foad, Sher-
wood,

RELIABLE SOFTWARE exchange.

Foredyke Avenue, Hull HUBI.'!:IS

COMMODORE 64 soltware library.
Two weeks hire €1, Annual mem-
bership £5. Stamp for lisl. Les Wilson
(CC), 100 Blanheim Walk, Corby,

MNorthants.

ORIC SOFTWARE LIBRARY. Two
weeks hire £1. Annual membership £5.
Stamp for list. Les Wilson (OC), 100
Blenheim Walk, Corby, Northanis.
SPECTRUM SOFTWARE fibrary, |ife
mambership £5.00, two weeks hire
£1.00. Stamp for lists to: Hiresoft, 113
Broomfiew Road, Marsh Huddersfield.

Oulclstiok Saltwara.
Full instructions. Only £4.95 UK
Homa Computars, 82 Churchward Ave-
nue, Swindon, Wilts.

BiG ISCOUNTS
Wt can supply aimost any make of computes
mmm utility, hardware or ook oy
. ViCH), Commodore &4 or BAL.
Hundrods of tiles at up 10 25 per cent oft
ALR.P send iarge 5.A.E NOW!
Ralnbow Systemes Lid., P.0. Box 42,

Harrogals, M. Yorks HG2 SUW.

QUICKSHOT MK Il £10.95, Cambridge
programmable, complete £31.95,
Valhalla £10.95, prices include p&p.
Send cheques/PO to QDS, 10a
Underdale Road, Shrewsbury.
SPECTRUM 48K. "Vehicle Fault Fin-
der” cassefla, £3.75. Price includes
postage. A. Mason, 27 Whitland Close,
Ipswich, Suffolk IP2 9YS.

Cockett, 7 Fenton Close, Armthorpe,
Doncaster, 5. Yorks.

CGL M5 owners — send SAE for
software list and how to wriile fast

IDEAL MOTHERS' DAY GIFT! Shop-
ping list program for ZXB1/Spectrum
16/48K with printer. Only £3.95 from SO
Systems (PW), PO Box 24 Hitchin,
Herts. SAE full catalogue.

SPECTRUM 48K microdrive utility, dis-
mmammwﬂa

costs,

only. SAE for dataIlS Spectrum

Pricing, 22 Wastwood Drive,
Bourne, Lines, PE10 0H.

SPECTRUM LIBRARY. First two tapes
free hire. Two weeks hire £1. Life
membership £4. Send SAE, Soft By
Post, 49 Stration Sireat, Wol-
verhampion.

At last you can exchange your
old software by mail through the
imterchange club which offers
you:

* froe mambarship

* T5p m swop which includes posiags
# an excellent selechion of software
a Hoﬂmm
vmwm1mumnmﬂ
sslaction and the lowest charges.

Send S.AE. to: Interchange,
17 Westminster Drive, Gri
5. Hur. horside DN3 44TT.

SOFTWARE EXCHANGE. Swap your
used software, £1 per exchange, Spec-
trum and Dragon. SAE please. Uinsec,
15 Tunwell Greave, Sheffield S5 9GB.

fram a lar larm
o a or, with the Advanced
Circuitry er. M has 8-Modes,

Woodskda 51, New Lanark-
shire ML1 4JY. fees only with Simon's Baske

UNEXPANDED VIC 20 programs
listad: lor prica fis! and print sampla,
send SAE to; Mr G. Harding, 17 Hamels
Drive, Hertford SG13 7S

SAAN SOFTWARE presents Treasure
Island for the Vic 20 + 3K This amazing
adventure costs £4. Sand to J. McCle-
ary, 31 Aitken Foad, Hamilion ML3
TYA.

QUIZMASTER 48K Spectrum. Type in
your own questions and answers. Play
back under your conirol — saquantially
or at random. Save/Verify files o tape
Aller single questions or whole file
easily. Menu driven, A truly professional
piace of software. Ideal for exam rev

ledga quiz), £4.95 inclusive, cheques/
PO's 1o Bob Tumer, 2 Wheathey Bunga-
lows, Wyld Court, Hampstead Nomeys,
Newbury, Barks.

ARE YOUR CAMBRIDGE Computing
Joystick Instructions 1oo slow loading?
Too much bother loading 2 tapes every
game. Eliminale both problems with

ssex RM14 1D2

BOOK NOwW IN STOCK
AQUARTUS AND HOW TO GET THEMOST...........
AQUARILIS PROGAAM BODK ..

SAE FOR FURTHER DETALS

MAIL ORDER ONLY

WHY STRUGGLE
WITH BASIC
Ty hﬂhﬂphﬂlﬁllm Your

unusl sofTwise pockis o
cantact: . Asfart Soholey,
51753 !‘J;:#u. Woakafimlc

THX.

DISCOUNT SOFTWARE
FOR ALL MICRO'S
PHONE FOR FREE LIST:-
01-646-1601

HOME ACCOUNTS. Pul your house in
ordar! Probably home computings best
usa! Comprehansive of bank
sccounts, credt cards, HP. Inbuilt
accuracy check. Records all iransac-
tions. Protects cashflow for any period
ahead. Available for CBME4 or Vic 20
£7.50 or free detalls from A. B. Com-
puter Services (Dept CA), 2 Hazel
wood, Windmill Hill, Brixham, Devon.
Tel: 080 45-55532.

ARE YOUR Cambridge compuling
joystick instructions oo siow loading?
Too much bother loading 2 lapes every
game, eliminate both problems with
Fullinstructions, only £4.95p. UK Home
Computers, 82 Churchwood Ave, Swin-
don, Wilts
WANT EXTRA cash?77 Let your (48IK)
Spectrum show you how with
program, Send £3.85, J.

£4 50, From Easyuse Software, 67
Arlott Crescenl, Oldbrook, Milton
Keynes, Bucks., MKB 2RA.

SPECTRUM OWNERS.Keep dust out.
Protect that cirouit board connector.
Clip on the new moulded plasiic ZX
Protector. Covers the circult board
connactor only. Send £2.95 to Seward
Supplies, Thurdon Cross, Kilkhampion,
Bude, Comwall or SAE for further
details.

DUST COVERS. Soft beige PVC.
Brown binding, Vic 20, Cmdr 64 —
£2.95 Spectrum £1.95 BBC £3.95.
Prica including PAP, cheque or P.O.,

COMPUTER CASSETTES
C-10 — £3.60 FOR 10
c-15 — £3.80 FOR 10
C-20 — £3.90 FOR 10
Post & Packaging — 90p ON
10.

Dobermann Securities,
2 Market Street,
Hednesford.

EDUCATIONAL
SOFTWARE

‘0" — ACES PHYSICS for Dragon,
Electron, BBC 32K and Chemistry for
Electran/BBC 32K, 100 multi-cholce
questions. 3 games plus revision. A
~saglant adrenalin pumping battle

sl time 10 cross the desert, reach
the oasis and your reward. Colour,
sound, graphics. Only £6.90. Order
now. Mo stamp needed. Sunland Soft-
wara, Freepost, Sunderiand, SA1 1BA.
Access welcome.
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SPECMON

L & &8 8. & & & 4

The best monitor
program available
for your Spectrum.
Only available from
Tomorrow Software
231/233, Denman St.,
Radford, Nottingham.
Price £9.95 inclusive

SPECMON

7 v e e ek ok ok

maodes, graphics and sound. Full in-
structions, £8. Blakelow Software, 242
Newcastle Road, Nantwich, Cheshire
CWs TET.

SRR
[_HARDWARE ]

DISK DRIVE FOR BBC MICRO E85
Lmlnd number of u-oqulprmm bare drives
wiirmanty, lormatter and two Fujl disks at
595 including VAT, Cable kit £17, Carridge,
insurance £8. Brand-naw drives complete in
cablneis also availably

IICHICP!IEE

0000@0

‘0" LEVEL OR 'C.S.F'
DRAGON 32 SOFTWARE

* Prapane for the exams and practise
multiple choice quastions (bach ques-
tion timod).

+ |deal for Q' level and 'C.5.E." nevigion,

* Writlan by a qualified educationalist

PHYSICS TUTOR - (141 guestions)

ES5.50 (inc. P&P)
CHEMISTRY TUTOR = (105 guestions)
ES5.50 [inc. PAP)
or bolh for €10 (ine. PAM),

ChequeaPO fo:
COMPUTER SYSTEMS

IMPLEMENTATION LTD

17 MORDEN ROAD, LONDON
SEJ OAA TEL: 01-852 4888

Liguigaion Aocbon ol The Compiderwisa Stors’

Peterborough inciuding
& scrrwms
oviely 2 ACL (Mpoeis 30 & 11), 4 0L
Plk'lll!lml . 1 Epbdem MXCBG FTA11, 5 KL
and . Cabia, Colout

Graptice Card. Diabio Trsecr Taed, S Parvoral
Compauter, Caloutors, lrge Seoction of Sofwamne

SHOP &‘ﬁéw

Piace, Bourw
fram uimm
Catiorgues k'a' it

SUPERBRAIN QD computer £950 (List
£2.600). Microline 83A printer £250
(List £600). Liquidated stock. All just
one year old. Brand new condition. Tel:

PASS FRENCH "O"LEVEL! Fifty
verbs; five tenses. Random/selective
testing and lsting, 48K Spectrum;
£3.95. Thies Language Software, 25

Primula Drive, Norwich.

0248 76601

Rl o
[__MAGAZINES |

SPECTRUM 16/48K
TWO Educational FUN programs on &
double sided cassetis, Sultable for Pri-

maryMiddia School children.

1 — TABLE ARE FUN
2 — 3D GRAFHICS AND DESIGN

£5 from Raymond Jones, 4 St
James Court, Wricklemarsh
Road, London, SE3 ONE.

E,

DRAGON USER
To maka the most of your Dragon you
need Oragen Ussr — ihe independent
magazine for Dragon owners. To make
sure that you receive a copy of Dragon
Uger subscribe direc! 1o/ us. A
years sobscriplion costs £10 for 12
issuas (overseas ratns avaiable on appli-
cation). Send a cheque of posial order
made payable to Dragon usef, and

Haywards Heath, Sussex AH16 3DH.

| Y
[__SERVICES

COUNTING AND READING
*CHARACTERS" for
36 yaar olds
EARLY MATHEMATICS
“ABACUS" for 4-8 year olds

For ZX Spectrum (186-48K) £4.95 sach

83 Lynwood Avenug
Clayton-le-Moors
Accrington BBS SRS

COMPUTER PROGRAMS COPIED
1=7 minutes from 33p; 7.1-13
minutes from 41p par cassetta, in-
cluding VAT and library case, Tel:
M.G. Copies; Bumitwood 75375

(24 hours).

EDUCATIONAL SOFTWARE for 48K
Spectrum. GCE O/CSE Physics, six
programs: £6.50, chemistry six prog-
. rams £6.50, or both tapes £12 Think
Tank, Dapl. PCW, 35 Wallington Road,
Wimbledon Park, London SW19 BEQ.

SPECTRUM BIOLOGY, 48K, 2 tapes,

4 programs, O/GSE, complate study/
revision course. TEACH and TEST

SPECTRUMS
SERVICE AND
REPAIRS

MAIL ORDER OF CALL IN

HUGE

salection of soltware and full
SAE for |mts.

recoiis

COMP PROGRAMS
REAL-TIME or [Slow) WIGH SPEED Profes-
iaonal Cossetie Dupiication and Blanks from

| to 1,003+ o pr
Lebnis, :rlﬁ:- Fast Smmrf %ﬂmqu
10, 18 lﬁhn

ﬂwﬂ

TOUCH-TYPING COURSE
THE EASY WAY TO LEARN BY

CASSETTE
DESIGNED FUH“'?DUFI DARAGON 32

BEAKS RG11 2LO

COMMODORE REPAIRS
CBM approved service engineers: for &l ot
guarntee unis. Eg, Vic 20, CBM B4, C2N
Datasefle, ponters, vn:mmmmm [

& B-Fﬂrm.ﬁr;‘hfﬂ o SAE o
Bunce Burlingten Rand,
Burniem, Bucks SL1 7BG. Tel: (DE28G) 61808

BASIC PROGRAMMING
URSE

co
e ﬂfmrﬁulf:"phnww
you wiif o

REPAIRS — ZXB1 — Spectrum out-ol-
guarantee repairs by our computer
dapl. Engineers have had three years
axparience senicing Sinclair computer
products. Price including p+p ZXB1 —
£11.50; 16K RAM — £9.95; Spectrum
— £18.75. Send with cheque or P.O tn:
TV service of Cambridge Lid., French's
Road, Cambridge CB4 3NP. Tel: (0223)
3nan

COMP-U-CARE HOME compuler re-
pair specialists, all popular makes
spaadily repaired at reasonable cost. 20
Shirley FRoad, Kingsnorton, Birming-
ham, Phone 021-458 7188 (Bpm-8pm
weekdays).

EXHIBITIONS |

WALTHAMSOFT "84
THE Home Computer Show lor ALL solt-
wasre, harthware parigheraly and 2
Come and wibit on , 169Th May, 10am:
af the Waltham Foros! Miastr Extulbsition
, Fores! FMasd, London EN7. Ondy 2 ming
M1125 AADB NiCie
vlmnlmndslvgh 9. Aporox 385q N

Al free nP afimed um{n ahd public anipodn

RADIO SO ARE

Gi!ltK RADIO SOFTWARE

= ] IBCAEII- 00 Db £48.00

&Hﬂ ATOM  Tape £1200 ROM P.OA
ALSO FOR DRAGON 3264
Morso Transcelve: Decodes and sends io

150 wpm.
Program T E10.75  Cantridge £16.75
Combined RTTYMORSE & £35 00
Dihuos Mnrﬁeng:mmm TIDI! £8.50
£1.00 PEP on ax m—n

Suuulgml and oo o,
I ndn.'l‘lanﬂsnm

22 Grosvenor Road, Seatord,
(0323) BexaTe

LR IROT
[BUSINESS SOFTWARE]

Sussex

HOW TO MAKE MONEY WITH YOUR
MICRO Capitaiise on your investmeni
in your computer, These two informa-
five manuals unlock the money-making
potential of your microcompuler, Use
these straightforward, businesslike
boois lo detarmine what your needs are
1o’ build a profitable business — full- or
part-time. Tha two Volumes — Your
Fortune in the Microcomputer Business
— @re written by a successful computer
entreprenaur and are big sellers in the
USA. Take the intative. Order your
coples now. Send £31.05 by cheque or
your Access or Visa card number fo
New Era Press, Lambourne Wood-

lands, Newbury, Berks

e,
[ courses |

LEVEL

LONDON SYLLABUS B {361)
CAMBRIDGE SYLLABUS D (4004)
PHYSICS

A.EB. SYLLABUS 052
CHEMISTRY

LONDON SYLLABUS 081
CAMBRIDGE SYLLABUS 5070

HIIMESTIIDYLm

SUCCESS IS YOURS OR WE WILL REFUND THE FULL PURCHASE PRICE

19845 £30 THE SET
1984/5 €30 THE SET
1984/5 £26 THE SET
1984/5 AVAILABLE
1984/5 APRILMAY
TRELEIGH WOODS FARM, TRELEIGH,
REDRUTH, CORNWALL

BUSINESS PROGRAMS
Wiritten in Basic o user specific-
ations for most micto-complters.

Compelitive rates.
ROBERT RUSHWORTH
TEL: 01-965 1522

R I LT
[__FOR SALE |

PRINTERS FOR SALE. Epson MxBO
F/T, 18 months old, pedect condition,
£225. Epson MX100 F/T, brand new,
£350. Star DP 8480, brand new, £230.
Tel: Bolton 2B291.

SPECTRUM 48K. Fuller master unit,
joyetick, carrying case, over £70 soft-
ware lapes, magazines and
books. £180. Lichfield (05432) 55241
after 5pm.

48K LYNX, £146, Video Genie 16K with
bullt-in cassette recorder, E148, B/'W
Maonitor, E37. TRS-80 quick printar EB9.
Philips G7000, £38. Tel: Crawlay
515841,

48k Spectrum
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ITT COMPUTER (system Apple), runs
Apple s/w, 48K Apple soft basic, integer
basic card video/'UHF output. Apple
disc drive, 3.2 and 3.3 005 cards, plus
16" video monitor/colour TV, plus pad-
dies, manuals, software etc, E450.
Southend ({(0702) 525214, eves.
ATARI 400/800 software, Wutorials and
books — all al less than hall pricell!
GAE:- Stephen Renion, Greenlees,
Braehead, Lasswade, Midlothian, Scot-
land.

TISB/4A with cassette recorder and
cord, Adventureland module and teach
yoursell basic cassetle, seven games
on cassetle, many magazines and
books, £80 ono. Call 01-046 5831.
SHARP MZ-700 (B4K) + data recorder
+ cover + joystick + languages +
gamas + manuals, as new, £380 naw,
asking £245. Ring Les, Cardiff 495063,

BRAND NEW WANG
PROFESSIONAL COMPUTER
Vou, 3 wmmum r fived disc,
matkrix printer and

. + Nuchous Emuulhgh =
substantial discount + feasing facilit

TELEVISION WEST are evalualing
original games and business programs
for Vic 20 and 64, Unbeatable royalties,
Send tape for immediale decision. 176
Somerton Road, Strest, Somarsal.

C64 RESET IF pressing runstop/res-
tore has no effect, keyboard doesn't
work. Regain control. Plugs into sarial
port. £5.50. Tel: 0222 BBS067,
COMMODORE 84 and C2N cassaette
unit, eight months guararntee still to run.
£200. Can deliver in or near Bristol. Tel:
Bitton (027 588) 4606,

HOBBIT TAPE UNIT for BBG, exira
tapes, £95. ZX Printer, 10 rolls paper,
£25. Both axcellant, no offers. Tal: 061
962 4385,

COMMODORE B84, C2N cassetle, In-
troduction 1o Basic and Spriteman.
Hardly used, foroad to sall. £180. Abing-
don 31871,

FOR ZX81, 32K Ram pack. Maplin
Keybaard (cased), two cassaties, book,
£45. Midhurst 8749,

nvailable — Privaio Saky.
TEL: 01-794 4587

| WANTED |

| WILL PAY TOP PRICES for your Atari,
Spectrum, Commodore 64 softwars. No
piratas. Write only. L Suthertand, 14
Middietield Crascent, Aberdeen.

WANTED QUALITY GAMES
and utllity programs for any Micro. All
programs  considered except ZXB81
Instant cash plus royaities. On all
programs accepted with a view lo
distribution in UK, USA and Europe.
Please enclose SAE for return of tape
Drzam Software PO Box B4, Basing-
stoke, Hants REZ1 2LB. Tel: Basing-

stoke (0256) 25107.

DEALERS

il

COMPUTER

Tel: 0782 636911

T X MR

WARP  CoM &4

Enter the world of COMPUTER CABIN
24 The Parade, Silverdale, Newcastle

Official Acorn Dealer @ BBC Service and information centre for
Staffordshire. Send 50p for hull catalogue.
CABSOFT Time Warp for the 48K Spectrum and now the

Only £6.95 including p&p (Cheques payable to 'Cabisoft’).
Memotech version available now. PT.1 £6.85,

COMPUTER CABINETS

COMPUTER CABINETS

A range of cabinets and housing units especlally
designed for your home computer system. Keep itdust
free, tidy and secure,

Send an SAE lo:

MARCOL CABINETS

PO BOX 69 (Dept PCWk), SOUTHAMPTON
Tei: 0703 731168

RECRUITMENT

SOLIHUL INFORMATION

TECHNOLOGY CENTRE
2245-2249 COVENTRY ROAD, SHELDON, BIRMINGHAM

MANAGER

(Salary £11,364)
required for an Itec providing up to 1 year's training for 40 young
people under the Youth Training scheme.
Applicants should have a qualification in micro-electronic
engineering and experience in the field of micro-computers.
For further details and an application form:
Telephone 021-770 5827

previous applicants will be considered.

JAYTRONICS SPECTEL enables your 48K Spectrum to store 500 names
plus tel. numbers for instant recall. Software only £9.95,

Hardwara — £29.95 gives auto-dial plus re-gial (simpla connection
requires GPO approval). Cheques to 'JAYTRONICS

BAZ'S BARGAIN BASEMENT Spec. radio’amps £6.95 plus £1 p&p. BBC

spares plus computar cables & leads for various makes of computars.
SAE. for lists.

PENNINE COMPUTER CENTRE
WE HAVE NOW MOVED TO
30 BURNLEY ROAD,
ACCRINGTON, LANCS.
Tal: 0254 390424
OFEN MON.-SAT: 10,30am-8,00pm,
SuUN: 2.30pm-0.00pm.

CONTACT ANGLIA COMPUTER
CENTRE for the Spectrum 16K plus
48K, VIC20, Dragon, Lym, VIC and
Epson HX-20. Tel: (0603) 667 036.
{Unbeatable prices).

S
SUKSHINE

15 seeking duthors dor rew liles 10 200 1o (s
highly orgingl and spccessiul book range
Expérienced and lirsl Ume authores are inwited 1o
submil manuscripts. ideas or helds ol imferest
Full detanls of what we can offer from Dawid
Lawrence, Boak Editor, Sunahine, 12-13 Littl
Newport Sireet, London WC2R 3LD.

Sunghing: Publishers of Popular Comoitig and
Dragon User

COLOUR GENIE software wanted.
Good royalties paid for original prog-
rams. Apax Software (PCW), Haslings
Road, St Leonards-on-Sea, TN38 BEA,
Hastings 53283.

[_FORHRE |

HIRE A COMPUTER from ZX81 up-
wards for a week or a year. We also buy
and sell second-hand computers,

, 294a
Road, London N1 1BA. Tel: 01-607
0157,

Computer Swap

01-437 4343
Free readers entries 1o b
or sell a computer,

Ring 01-437 4343 and give
us the detalls.

COMPUTER SWAP

COMPUTERSWAP

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

Computer Swap entries are li-
mited to 30 words., Either fill in

the accompanying form and send

to Computer Swap. Popular
Compuring Weekly, 12-13 Little

Newport Street, London WCIR

ALD or telephone 01-437 4343,

All software offered through com-

puter swap must be in onginal

F-lﬂl'l'lt.u.uu.....,.,.... S o g

T T T T LT T T T T L]

condition and for private sale Pt g et e PO - B e otk
Day Address

Warning: 1t is illegal 1o advertise T e P R

pirated software. (e e R R A S S R T e S PR IR R

B P Py P PP PP PP PP P ST L P PP ey PO P pa
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Dragons for sale

DRAGON 32 COMPUTER and joystick,
£250 worth of /'w inc many of the best
, Tha King, Cuthbart in the Jung-
le. Bargain at £250 ono. Tel: 01 571
3610.
DRAGON 32, 20 games, 3 joysticks
and dust cover. £180. Tei: 01-523 1538
or swap for 48K Spectrum.
DRAGON S/W for sale or swap. Only
£4.50 each. Exeter 58128,
DRAGON 32, One year old. Dasm
Deman, Forth games, joystick, books
and mag warth £300, sell for £160. Tel:
Ascot 23275.
DRAGON 32 games 1o swap or sell in,
Crusrieg, Computer Voice, Stave
and lots mare. Wrile for list
Adrien Mulline, 4 Beale Closs, Bus-
sage, Stroud, Glos. Tel: (0453) 884082,
DRAGON 32. £80 s/w joystick, mags.
Sell for £130. Tel: 01-809 4010,
DRAGON 32 FOR SALE and joystick,
£100 of s/w, mags, 5 months old. Sell
£150, Haywards Heath 0444 413687,
Buyar collects.
DRAGON 32, parfact condition, lots of
software Including Leggit, Scarfman
and Metecroids, cartridge and book.
Bargain only £100. Phone Southend
(0702) 354708 any lime
DRAGON 32 and joysticks, dust cover.
£100 soft, mags. £160 or swap for
Spectrum 48K Series 3 with software,
joysticks. Consider CBM 84, Buyer
collects. Manchester area 061 724
0431, Derek Bell
DRAGON. More than 70 games prog-
rama for sale (listings). £5. Tel: Steven-
age (0438) B11634 evenings.
DRAGON 32. All the Pokes you 've avar
naaded to make programs unstopabla,
uniistable, unbreakable, unseeable and
a whole lot mare! Send cheque/PO lar
£1 1o A J, Wass, 19 Fernwood, Marpie
Bridge SK6 5BE.
DRAGON 32 s/w for sell or swap inc
titles like, Cuthebert, The King, Sug, elc.
Ring Sittingboumea 70613 (Kenl) after
Gpm.

Commodores for sale

VIC 20, C2N, 18K ram, Super expan-

plus; worth Edaﬂp!us Onlly £350 or any
reasonable offer. Tel: Corham 5107,
VIC 20. Pirate Cova (£8.50) or swap for
Scott Adams adventure land or count.
Bubble Bus Delénder (Basic) £3.75.
Bug Byte Panic (mic) £4.50. Joystick
required lor Defender. Manchaster 370
6742,
VIC 20 CPU, C2N recorder, 8K and 3K
rampacks, joystick, carfridges, casset-
tes, books and loads of magazines,
£175, Tel: Hallfax (0422) 65896 alter
Spm please,
VIC 20 SOFTWARE for sale or swap,
Many tithes. BK Commodore rampack.
Very little usad. £20. Teiephone (0362)
4497 after 4.30pm. Ask for Mitchell.
VIC 20 GAMES software. Seven Rabbit
software tites, £20. Thres 16K gamas
by Anirog £15. Catcha Snalcha £2.50.
Amok and Golf £3 each. Traxx £3.50.
The lot £40 ono. Tel: Ashton in Maler-
figld 727962
VIC SOFTWARE. Harvester and Brain-
gtorm, only €5, Games pack one and
pack two £3 each or both for E5.
(0747) 604457 (Sheffield).
VIC 20 Pirale Cove cartridge £5 also
Sargon |l Chess cartridge £4.50. Ring
0423 865020 alter 4.30pm and ask for
Simon, will post.
VIC 20, printar, speech synth, +6k
+3K, RS232, motherboard, casselle,
Maonitor (Vicmon), plus lots more £600
al today's prices. Offers wanted. Send

for list. 45 Albert Avenue. Hull, Humber-
sida,

SELL COMMODORE 64 games, inc
Arcadia £2.50. Vullures £3, Defender
£3 and others. Tel: Cambariey 62780
after Gpm. Consider swap!

VIC 20 plus CON. Mint condition, also
infroduction to Basic |, joystick and
games inc Mission Impossible, Cen-
tipede, Donkey Kong. All boxed, worth
£250 plus. Saell for E150. Tel: 061 626
2740 between 7-Spm.

VIC 20, joystick, cassette unil, games.
£130. Tel: 01 848 3916 aller 4pm,

Acorns for sale

BBC MODEL B. Boxed as new with
Acorn solt program, cassatte recorder,
amgazines and books. £375. Tel: 01-
398 7080,

BBC MODEL B 1.2 0/S. 4 months old.
£350, Extras |f required. Tel: D61 224
2658 avenings (Ray).

BBC 1.2 O/S. MODEL B. Centronics
737 printer, All new condition for dispos-
al due to project accomplished, accept
model in part settlement. 0629 56771,
Mr Smith.

BBC COMANA 800K Disc Drive with
leads, manual plus 10 x 80 TR disc.
Contact J. Watson (0274) 580606
BBC SOFTWARE for sale, All originals
at hall price. 23 tapes for sale. The ol for
£75 quick sale or half price each. Tal:
01-836 2351 after 8pm.

BBC MICRO and disc drive, with disc
interface, doctor. Rom and s'w worth
over E800. £600 ono. Jalray, Hought-
om-le-Spring 849 342,

BBC MICRO MODEL B 1.2 O/S. Im-
maculate condition, Also Epsom RX80
T Dot matrix printer (100 CBS), green
screen monitor, all leads and manual.
Tel: Chesterfiald 36835,

BBC MODEL B 1.2 0/S. 10 months
guarantes, 10 games cassells, inc
Whita Knight sura shot joystick. £330
ono. Tel: 01-961 2837,

ACORN ELECTRON and £40 of s'w
and casselte recorder lead. 9 months
guarantee, £180. Tel: Coleshill 84825.
BBC B. Brand new fitled with disc
interface with leads, eic, and the BBC
Micro Book £425 ono. 01-340 2586 N.
London. (Eric).

ATARIVCS cartridges. Over 50 unused
tiles from E£4.50. Atari compumate,
unused, cost £69. Wil accepl £39.
Quickshot Mark |l Joystick, unused
£9.50, Tel: D1-852 5923,

ATARI 400 16¥. Excellent condition
with tape recorder, basic cariridge and
s/w, including Star Raiders and Air
Strike. £200 ono. Tel: 01-223 4184.

ATAR! 2600 plus many games. 1
cartridges which include Missile Com-
mand, Star Raiders, Pac-Man and
many more popular titles. All for £85.
Phone Ingebourne 40519 after Spm.
ATARI 400, 16K with program recorder,
joystick and books. Also inc Basic
Cartridge worth £180. Only 2 months
old. Bargains at £120 ono. Tel: 0732
454527,

ATARIVCS in parfect condition, only 12
maonths old, with six cariridges. Pac-
Man, Space Invader, Combat Sur-
round, Breakout, Black Jack with joys-
ticks and paddies. E100 ono. Tel: 0452
B22413.

ATARI VCS cariridges, 19 cariridges
for £60. Inc, Yars Revenge, Pac-Man,
Video Chaquers, Missile Command and
E.T. Tel: Bicester 242408 after Spm.
ATARI VCS with joysticks, paddies and
touchpad. 20 cartridges for sale, worth
over £500. Will sell for £150 ono. Tel:
01-346 4457

For sale

SPECTRUM S/W, Molar maul, Chess,
Jumping Jack, Plantoids, Horace, Lu-
nar Jetman, Galaxian, Star Trek, Schi-
zoids. All for £30. £3.25. Tel: Bungay

2043,

SPECTRUM GAMES. Lunar Jetman.
Bugabo the Flea. 3D Tunnel (not in30),
Froggl, Lazer Snaker and Birds and
Bees, Very good condition, £3.50 each,
Phone 0272 676436 after 4pm.

40 POPULAR COMPUTING Weekly's
dated from January 20, 1983 to Febru-
ary 1, 1984, Worth £14, Sell for £6.95
ono. Sinclair users 15 including annual,
sell for £5, Tel: 061 BB1 4496,
NEWBRAIN AQ Amber 2400 Printer,
Perfect condition, complete with book,
manual, s'w inc. Nawbrain Chess, New-
brain Fourth, Hisoft devpac threa. Only
£250. Tel: Robent 01-965 6031 axt 54.
SORAD M5 COMPUTER. Basic | and
Basic G, All leads, power pack and
manuals, Immaculate. £125. St Austell
{0726) 63501.

RADIO SHACK Typing Tutor Cartridge

for Dragon 32 on TRS-80. £8.00. Tel: .

Sue on 01-253 BBE1,

HP 41C with 2 meamory modules, ex-
tended functions module, synthatic
programming and games books. £160.
41C Carb Reader £90, or £230 the loL
Tel: 01-907 4243 after Gpm.

BBC S/W. Acomnsoft, program powear
and software invasion original tapes, £5
aeach. Wanled, Level 9 Collosal Cave,
Dungeon and Lords of Lima adven-
lites, Bug Byte Dragonguesl. Tel:
Stevenage (0438) 60537,

48K LYNX, including manual, Denio
lape, all leads and Lynx computing
books by Sinclair. Ring 01-571 5567.
SCRABBLE 48K Spectrum. Very good
condition, €10, Pyramid Crakaloa, Jet
pack, Tape Copier. £3.50 each. Tel:
0272 676 436 after 4pm.

ZX MICRODRIVE and imterface, 2 mic-
rodrive books, ona cartridge. Best offer.
Tel: Leeds 692948 evens,

LYNX 48K. Boxed as new and colpssal
adventure. Lynx wser mags, books,
leads, undar guarantes. £170 ono. Tel:
021 742 8758,

TIeS4A. Minchman module, £10. Hun-
chback havoc cassalte, £3. Homchurch
42842,

VIDEO GENIE 16K complete with tape
deck and four games. £99. Tel: Siour-
bridge (03843) 70181.

PAIR OF TI JOYSTICKS. Still boxed,
£15. Plus connect for carlridge. £7. Tel:
0440 T02863.

SHARP MZBOA 48K. Unused, boxed
with manual plus basic and demo tapes,
£275. Also Sharp PC1500 with printer
and cassalte interface. As naw. £150.
Tel: Bathgate (0508) 632689.

WANTED, 48k Spectrum, any issue, all
leads etc needed, must be good condi-
tion, ES0-£70. Ring 0299 403132, after
school

nOUrs.
WANTED, COMMODORE C2ZN cas-
sefte and any daisy wheel printer, Tel;
0865 54084, evenings and weekends.
WANTED, EPSON HX-20, with acces-
sorles, in good condition. Phona Read-
ing (0734) 596456, office hours, with
details and price.
CBM 64 GAMES fo swap, originals
only. Manchester 061-T952185.
WANTED, mnmuymmrrmm
T.l. 59 programmable caleulator and
T.. 58 solid state software modules
Tal: Worcs (D905) B840 204,
VIC 20, swap Voodoo Castle for any
other Scott Adams adventure, or trader.
Tal:q?asﬁi‘us.lubuhmhwr
(cartridge) for £6.

BBC PROGRAMS: Superiors Crazy
Painter, Hunchback, Ok Bert, swap lor
Zalaga, 1Ji's Star Soccer, Superior's
Centipeda, will swap individually, Tel:
(0484) 41488, ahter Spm.

SPECTAUM WANTED, 16/48K, non-
working, or any condition, wanted for
parts, will pay reasonable price. Sand
details and price to: Richard Hasty,
Hegel Strasse 130, 6520 Worms, West

Germany.

SWAP VIiC 20 Tha Count, for Voodoo
Castlo. Tel: ham 615554,
MICRODRIVE order form lor sale, any
offers? Printer needed [(ZX), will swap
software such as Games Designer &
Chequered Flag, and many more.
Phone Staines 57086, after 4.30pm.
SWAP Adventureland, Avenger car- |
tridges for Bk memory axpansion, or sell
for £7 sach (VIC 20). Phone Sealord
890122 and ask for Martin Walker, also
Wacky Waiters, swap for Night FrsghL
WANTED, COMMODORE &4

and manuals, no tape rsmrdwneaﬂad
good working condition, s'w also
needed, £100, £130 paid. Tel: 958 8643
{Andy). |
WANTED, 48k Spectrum with as much '
squipment and s'w as possible, cash |
waiting. Tel: Sherbourne (0935)
812472,

WANTED, H.U.R.G. or Quill, will give in
exchange Krary Kong, Arcadia, Cruis-
ing and GB Lid! {or sell £15). Dominic
Hare, 12 Prenton Farm Road, Pranton,
Birkenhead, Wirral, L43 38BN, Originals
only.

ADVENTURE

Miero: Vie 20

Adventure: Adventureland
Problem: How can you get or
examine the object in the tova, Also
how do you blow up the bricked up
window?

Name: Paul Warkins

Address: 67 Savonhurst Rowad,
Northbhourne, Bournemouih,
Dorser, BHIO 6JE,

Micro: Spectrum

Adventure: The Hobhir
Problem: Cannot get ot of Gob-
lin’s Dungeons: Cannot get pasi
Bulbous eyes in foresi.

Name: Tony Slater

Address: Flat 3, §7 Dunsmure
Road, Londen N16 5PT.

Micro: Sinclair ZX Spectrum 48K
Adventure: Ship of Doom -
Espionage Island

Problem: [ cannor meli the ice in
Ship of Doam. Also in Espionage
Island | can’t do anything on the
dark corner or climb the rock face.
Name: Anthony Watson
Address: 6 Ennerdale Grove, Farn- |
worth, Bolton, Lancs BL4 OPX,

Micro: Vie 20 (Unexpanded)
Adventure: Moon Base Alpha
(Rabbit Software)

Problem: How do I get the gloves,
which are  contaminated with a
deadly virus, to the autoclave with-
out dying, because | need them 1o
pick a battery up. Help!

Name: Rene Oulien

Address: Grevhound Cottages, |
Manor Road, Woodford Bridge,
Essex IGS 8BU.
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ANY QUESTIONS

Computeristic Software 15 a
new software company whose
first software releases are basic
educational programs for the
Spectrum,

The programs cover various
subjects and age ranges and are
straightforward question and
answers with some facilities to
help the child find the correct
ANsSWwers.

All of the tapes are divided
into two sections, the first
already contains questions and
answers, the second can be
adapted to hold whatever ques-
tions you require via a simple
inputting procédure.

Quesior

£7.95

Spectrum 45K
Computeristic
Software

205 Wells Road
Knowle

Bristol BS42DF

B
MERCENARY

Toppler is a version of the
arcade game which mimics an
arcade shooting gallery — you
blastaway at a steady stream of
ducks using a limited supply of
bullets.

The game is in machine code
and includes (aside from the
unfortunate ducks) various
other targets which can earn
bonus points — the twist being
you must avoid hitting them.,
There is bonus screen in which
you blitz Tommy the Tank by
blowing off his three wheels —
perhaps he's a duck mercen-
ary? Cruel but addictive, like
so much in life,

Program Toppler
Price £5.95

Micro  Dragon 32

Supplier Orion Video
FProductions
38 Trentham Road
Coventry CVI SRD

E ]
CHILD'S PLAY

As yet there are few education-
al games and programs for the
Commodore 64 — too temp-
ting as a games machine
perhaps. One of the first is

Program
Price
Micro
Supplicr

Games for Children by Soft-
shop International,

Four games are used to teach
four different things; addition,
subtraction, spelling numbers

GAMES FOR CHILDREN
JEUX POUR ENFANTS -

SPIELE FUR KINDER
GIOCHI PER BAMBINI
. JUEGOS PARA NINOS

(Bdiinte

and the alphabet. All of the
games are illustrated — I parti-
cularly liked the way the
‘minus’ figure was expressed in
terms of a number of girls and
boys zapped from a play-
ground.

Versions of the program are

available in several foreign lan-
guages, and for other machines
including the Atmos and Spec-
trum.

Program Games for Children
Price £0.95
Micro  Cammodore 64
Supplier Soft Shop International
Unir 304
Ié Brune Street
London El 7NJ

TS 5T
BBC LESSON

There's no doubt about it, if
you have a BBC computer
someone somewhere is deter-
mined to educate you.

Alphabet is a program aimed
at very young children, Its
simple objective is to teach the
alphabet via association of pic-
tures and capital letters. The
child is presented with an ob-
ject on screen and must move a
cursor point at the correct
initial letter.

The program comes neatly
packaged with a colourful
booklet and a sturdy case. It

certainly looks like one of the
better products of this type.

Program Alphabet

Price £9.95

Micro BRC B

Supplier Opal Soft
112 Arterial Road
Eastwood

Leigh on Sea
Essex 589 4DG

AT N
SPECIAL PRICE

3D Maze of Doom by James
Paton for the ZX81 is not
perhaps that special — stan-
dard Wumpus! Transylvanian
Tower stuff. More special is the
price — 85p including postage.
No glossy packaging, of course
and I'm not too sure about the
quality of the cassette. But for
that price you can hardly go
Wrong.

Program 3D Maze of Doom

Price 85p
Micro ZX81 (I6K)
Supplier James Paton

2 The Avenue
Fallings Park
Wolverltampton

Codename Mar is the latest
release from Micromega who,
with Lunar Crabs and Death-
chase, have built a reputation
for 3D games.

Codename Mat is one of the
best Spectrum games ['ve seen
this year. Describing it is far
from easy. Imagine a cross
between Timegate, Star Raid-
ers and Star Trek, but with
dozens of extra features and
3D sprite graphics.

The solar system is being
invaded on all sides by alien
hordes. Using your fleet of
spaceships, you must destroy
them.

Derek
Brewster,
author of
Velnor's Lair
and Codename
Mat for 48K
Spectrum

This involves more than just
chase attack sequences,
although these are very well

done. It also requires tactical
judgment on deciding when
and where to go, ie, what seg-
ment needs your support most.

One of the most impressive
features are the 3D planets —
reasonable facsimilies of the
real things which grow from a
speck to fill the screen, You
need to dock with the planets
to refuel and repair after en-
gaging in battle.

Other features of the game
include warp drive and 3D
‘logic’, ie, everything moves on
the scanners according to true
spacial logic. There are also
other fleets you can command
via typed instructions, eg,
R2DE2 meaning fleet in seg-
ment R2 go and defend seg-
ment [E2,

The whole thing is in real
time, s0 you can’t just sit
around waiting for inspiration
— other parts of the galaxy will
be under attack.

The only problem with this
game is its complexity — some
people may be attracted by the
amazing graphics, without
realising that the game primari-

FROM THE OUTER LIMITS

ly demands thought and
strategy. At the highest levels,
it could last for hours. A final
point — it only costs £6.95. In
terms of current pricing poli-
cies for Spectrum programs,
it's worth twice that.

Derek Brewster, who wrote
the program, is a 25 year old
programmer who is probably
best known for Velnor's Lair—
a highly regarded adventure
game issued by Quicksilva. He
also wrote Haunted Hedges
and Star Crash for MicroMega.,

Program Codename Mai

Price £6.95
Micro Spectrum 48K
Supplier Micromega
230-236 Lavender Hill
London SW1I
POPULAR COMPUTING WEEKLY
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TRUE 3D

For some companies, 3D
means having little dots repre-
senting stars which move out
from the middle of the screen
to the edge — this is supposed
to give you the impression of
hurtling through the universe.

The truer 3D can be found
on Triad from Live Wire — in
it, spaceships move 1(_>wm:ds
you with a true perspective, 1¢,
getting slowly bigger and big-
ger. The game involves blast-
ing away at a fleet of the
advancing aliens, most danger-
ous of all being the Triad —
ships which break away from
the rest and come straight for
you.

You can hardly call the basic
concept original, but the ex-
cellence of the graphics make it
well above the average.

Program Triad
Price £8.95
Micro  Commodore 64
Supplier Sumlock
Royal London Howse
198 Deansgate
Manchester
M3 3NE
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POT SHOTS

The only software house con-
sistently taking pot shots at
Ultimate’s crown as producers
of best Spectrum software is
Ocean who has just issued
Eskimo Eddie.

The game features, amongst
other creatures, a penguin and
a polar bear. What these anim-
als have in common is a cold
white habitat. Unfortunately,
(from the point of view of
geographical consistency) they

live at opposite ends of the
world, ie, North and South
Poles.

You are Eddie and in the
first part of the game you find
vourself playing Frogger with a
couple of icebergs and some
charming polar bears who lol-
lop lugubriously across your
path. Why risk being crushed
by these solemn and indifferent
creatures — to rescue a pen-
guin, of course, who for some
reason can't look after himself.

If you rescue the penguin
three times you move on to
stage two, which involves you
in some judicious iceberg shov-
ing to kill various bugs. The
graphics are superb, particular-
ly the way the bears move,
although otherwise the game is
not the most original in the
world,

Program Eskimo Eddie

Price £5.95

Micro  Spectrum 48K

Supplier Ocean Software
Ralli Building
Stanley Street
Manchester M3 SFD

AR
OPEN MIND

Paradox looks, from a quick
play and the complex maps I've
been sent explaining it, like
one of the most complicated
adventures ever designed.

The big problem with play-
ing paradox is that nothing is
what it seems, much is of your
own imagination— the stuff of
dreams and nightmares. The
manufacturers suggest that you
will need an open, intuitive
mind to see the inner logic
behind the puzzles.

There are four divisions to
this mysterious world, the tun-
nel, the gamesboard the crystal

crystal palace and the Magic-
ian's room. Each area has its
own specialised kinds of
problem, some threaten your
life, some your sanity. With
well over a hundred rooms
addiction is probably ensured.

Program Paradox

Price £7.50

Spectrum 48K
Runesoft

Charnwood Houwse
67 Lower Parliament
Street

Nottingharm
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ITALIAN CAT

Someone in the Gruneberg
Corporations has been doing a
magnificent PR job. This fore-
ign language system is now
being made available by va-
rious software houses for more
or less every micro you could
name.

The system basically in-
volves mental associations, eg,
in [talian the word for cat is
‘gatto’ so you imagine a cat
cating a large gateau, etc.

Apparently this system
works in teaching people a
large vocabulary very quickly.
Tansoft have just launched an
[talian tutor using the system
for the Oric and Atmos.

You are told by the compu-
ter what associations to im-
agine and are subsequently
tested on them. A basic gram-
mar of about 400 words is
contained within the program.

Micro
Supplier

Program lealian

Price £12.95

Micro OriclAtmos

Supplier Tansoft
Units1 &2
Cambridge
Techno-Park
Newmarket Road
Cambridge

PR =T

COCONUTS

More Dragon educational soft-
ware. This time the subject is
Physics and revision of the O
level and CSE syllabus.
NWBC's Physics [ divides its
chosen field up into 100 multi-
ple choice questions and sets
them in the form of a simple
game in which you have to
make your way across a desert
to some coconuts — you move
by getting an answer right.
Aside from the game there

are options for general revi-
sion, and for a timed examina-
tion.

Physics |

£6.90

Dragon 32
N.W.B.C.

204 High Street West
Sunderlond

Tyne & Wear
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DISARMING

Trafalgaris an unusual strategy
game for the BBC B. As you
might expect, it simulates the
famous sea battle, The compu-
ter acts for the French,

A plan shows the arrange-
ment of the two forces lined up
and ready to obliterate one
another. You select which
ships you wish to engage in
battle and the screen changes
to depict the confrontation.

You shoot it out, well, mare
thud it out really. Cannon balls
lurch back and forth making
holes in the sails and, if you are
lucky, igniting the magazine
and sinking the enemy ship.
Other factors include a gusting
wind that will swerve your
shots and a fireboat that you
must blast from the water be-
fore it sets your fleet aflame.

Program
Price
Micro
Supplier

Program Trafalgar
Price £8.00
Micro BBC B

Supplier Sguirrel Sofrware
4 Binlozs Avenue
Eccles
Manchester M30 0DV
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An awkward
childhood

I n this, the first of two articles, | will try lo explain
the current obsession with copyright law. In the
sacond article, | will altempt to cover the changes
in the law desired by the industry and the pitfalls
thal musl be considered in making these
changes.

I am not & legal expert, just a pallry marketing
man — so legal experts should read no further,
for they will learn nothing from Lhis piece excep!
that markeling men may not be lotally accurate
when talking about technical subjects. However,
if you are not a legal expert, bul just interested in
the gquestion, then al least you won't find yoursett
dazzled by jargon.

For such a high-tech industry, we seem lo be
spending more and more of our time obsessed
with what is a pretty low-tech piece of legislation
embodied in the 1956 Copyright Act. The reason
for the growing obsession is the very low-tech
nature of a law that did not forsee many of the
wonders of the current electranic age, let alone
the even more wondrous electro-fulure that
awails us. The result is that legal protection that
would have been taken for granted in any other
sphere of creative or intelleclual endeavour may
or may nol exist for compuler software.

The situation is made worse by the uncertainty
of the question and because of the eccentricities
of our legal system. The only two ways of

changing the syslem are either to get new
legisiation through Parliament, which takes a
very long lime, or to set a judicial precedent by
taking a case through the cours, which also
takes quite a long time and costs a small (or
somelimes not so smalll) fortune. This is why
software copyright remains in a legal limboland
awailing action from the brave, the foolhardy, or
the Government.

Copyrighl is the most basic form of protection
of intellectual property. In the UK any work is
autormalically protected by copyright — provid-
ing, and only providing, lhe work meels the
criterion of the Copynight Act. You don’t have to
do anything o be coverad,

It is a good idea though to write a copyright
notice on your work along with your name and
the year, is *® Nick Alexander 1984', 1o frighten
people off butit won't make it copyrightifitisn't, It
may also be advisable to log a copy of your work
with either a bank or a solicitor to establish the
date it was compleled.

Trade marks or patenis, on the other hand,
have to be applied for and granted, which takes
time and costs money. Because of its simplicity,
copyright is an ideal device for the individual and
is used lo protect all literary, musical and artistic
works from unscrupulous thieves.

Current copyright legislation is embodied in an
Act of Parliamenl passed in 1956. I does not
mention computer software, for obvious
reasons, bul general legal opinion is that soft-
ware Is covered by the definition of the type of
works thal are mentioned. However, the soft-
ware industry was thrown into further turmoil last
month when an Australian court ruled that
copyright did not apply to software.

Logically, there can be no argument that an
onginal software program should not benefit
from the same protection given lo an original
song, play or novel, But, the fact that a court of
law, albeit an Ausiralian one, can throw this out
leaving the way clear for anyone o steal anybody
else’s program demonsirates that we cannot be
complacent aboul software legal protection,

The legal posifion on software copyright must
be clarified, and rapidly, if our still infant industry
is to survive what looks sel lo be an awkward
childhood and make it info a healthy adolesc-
ence. Nick Alexander

A losing
streak

Puzzie No. 98
Poor Tom was looking a bit down in the mouth
after having had a losing streak at the races.

It appeared he lost as many pennies as he
originally had pounds, and as many pounds as
he originally had pennies. And, to cap it all, he
had managed lo drop a 50 pence plece down a
drain grating as welll

Purely coincidentally, you understand, this left
him with just half the amount that he had (o
begin with,

How much was this?

Solution to Puzzle No. 93
The program uses an array to represent the pile
of cards. Each card thal is ‘discarded’ is made
non-zero, When all but one card has been
rejected, the remaining value in the array that is
still zero shows the location of the winning card,
10 DIM A (999) 20 LETC = 0 30 LET T = 1 40 LET
AT) = 150 LETC = C + 1 80 IF C = 998 THEN
COTO200TOLETT =T + 180 IF T = 1000 THEN
LETT =190 F A(T) »» @ THEN GOTO 70 100 LET T
+11101F T = 1000 THEN LET T = 1 120IF A(T)
=@ THEN GOTO 100 130 GOTO 40 200 FOR N = 1
TO 899 210 IF A{N} = 0 THEN PRINT N 220 NEXT N
The winning card was originally in 974th place
from the top of the pile.

Winner of Puzzle No, 93
The winner is: Mrs Innes, Davids Close, Alver-
ston, Bristol, who receives £10.
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ADVERTISEMENT

e, AUTOMATA

PIMANIA = the cult adventute that's for real

16% 2x81 £5[ JeBc 32« £100_0ragon 32 £10[_] Spectrum 48K gol]

GROUCHO — the Pimania sequel, Concord-0E2-USA prize =
Free rock music an the Nipside Spectrym ABK £100_|

PLEYED — the comedy cartoon accade game, starring o
(he PiMan_Free protest disco tecord Spectrum 48K £6 1|

PI-BALLED - A triymph of the arcade programmer’s arl y
Starring the PiMan Free otfensive A eggae music Spectrum 48K £6 |

MORRIS MEETS THE BIKERS — exciting arcade tun s
asseen on TV Qutragenus free doo-wop record Any Spectrum £6 |

YAKZEE - Bruddy wonde:furr gama ol ruck ani skirr
An aniental masterpeece lor Dragon 32 plus  Spectrum 48K £5 []

GO TO JAIL - Flay the game

Farud ot what 2l the fuss is about, cookie Spectrum ABK £6 [ |

THE PIMAN'S GREATEST HITS = amazing steres L P cassette  £3 f -.

ODLYMPIMANIA — He's back! Has gong for gqola!

He's sobar! Fige National Anthem an the lipside;.  Spectium 4BK E6 |

| ENCLOSE THE RIGHT MONEY, OR DEBIT MY ACCESS/VISA CARD
CARD MUMBER

MY SIGNATLRE

MY NAME

MY ADDRESS

POST CODE
NO EXTRAS! ALL OUH PRICES INCLUDE DELIVERY AND VAT
send 10 AUTOMATA UK. LTD.
27 Highland Road, Portsmouth, Hants. PO4 9DA

24-Hour Credit Card Hotline (0705)735242

Mip-AIR TRIPLE - JACK-KNIFE

THAT WAS THE MOST |MIRESSINE
SOMERSALT I'VE EVER SEEM.
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JOIN THE PIMANIACS, and get:

HoY! NoU'RE
SUPPOSED o BE
I TRAINING !

WELL YoU
CAN ComVBLESCE
o, WoRSFEACK
TJUST AL WELL

IF OMNLY WE AN
GET UiM To po THAT 4
STUNT OM THE DAY,
HE'LL PICk UP THE
GoLD EASILY!!

[ HorsErSE!
ZEDPEKS IS -
A LOVELY AnimaL,

[\ WowW otf Yeu Go!

TWISE WOREE DOESH'T LWl mE'
| cand SENSE 17) T™HIS WoRtse
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- the Pi-monthly cartoon newsietier
— your afficial Pimaniac certificate

20% off all of the PiMan's games,
Tahirts, records and Pi products
direct from AUTOMATA,

~ advance news of the PiMan®s plans

competitions, quizzes, special offers,
prizes and the mission to spread
Joy and Happiness scross the planet
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