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This Week

Micro-Professor
review

John Seriven puts the
MPF 11 through its paces
and looks at the
accompanying disc drives
and printer. See page 14,
Spectrum calculator
lan Logan looks at the
advantages of using the
calculator in the last

of his present series on
the Spedttum. See page 20,
BBC assembler
Jeremy Ruston presents an
introduction to the
intricacies of assembly
language programming on
page 27.

New releases

Latest soltware games
including Escape from
Penilous for Atan and
Skier 64 for Commodore
64. See page 45,

STAR

Beltman on
16K Spectrum.

See page 10.

GAME
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arriving soon

First deliveries of ZX Micro-
drives should take place in
early September — with
orders being taken in August,

With the launch date of the
Sinclair ZX Microdnve and
ZX Interface 1 (previously cal-
led the ZX Expansion Mod-
ule) fast approaching, more
details are now beginning to
emerge.

The ZX Interface 1 takes
the form of a wedge-shaped

box, the same size as the Spec-
trum, which sits underneath
the computer tilting the
keyboard up at an angle of
about 20°, The box plugs into
the expansien porl and screws
into the Spectrum ensuring a
seécure connection.

The design of the interface
unit will make it difficult 1o use
with Spectrums that are either
inside a full-size keyboard case
or connected to Micronet 800

using the Prism
direct connect Pre-
stel modem,

The ZX Interface
.1 gives the Spec-
trum an RS§Z32
communication
port, a simple net-
working facility and
the means to con-
nect up to the long-
awaited ZX Mic-
rodrive mass-
storiage devices —
all controlled by an
SK Rom.

Continued on page 5

Microdrive '

The
tax man

cometh

THE Inland Revenue has set
up a special team to investi-
gate the microcomputer indus-
try.

The IR is apparently wor-
ried about the large number of
new companies that have
sprung up in the last couple of
years that are failing to fulfil
their tax obligations.

In particular, as both hard-
wire and software prices start
to tumble, there is concern that
the ‘bubble’ will burst and that
no tax will be collected from
the firms which go bankrupt or
cisappear.

Based in Bristol, the Special
Office is currently screening
and cross-indexing informa-
tion from computer magazines
published in the last 18
months.

Intelligence is being col-
lated, not only from advertise-
ments but also from interviews
with individuals in an industry
noted for its extravagant sales,
and motor-car purchase

Continued on page 5

Computer Swap

01-930 3266

Free readers eniries to buy |
or sell a computer,
Ring 01-930 3266 and give
us the details.

BE DDEL B, Exercise your mem-
ory with our exciting '"Simon"type
game. “"Simone” only £3.50. Terrapin-
soft, 26 Salter Square, Hulma, Man-
chestar,

SPECTRUM 16K, with Panic and
Nightflight tapes, also unfitted Com-
pusound TV sound convarter. Excel-
lant condition, £85. A. Abbotl, Old
Crown, Dunt Lana, Hurst, Berkshira,

e

TEXAS
Ti 99/4A
CASSETTE LEADS
£4.95
INCLUDING POST o
AND PACKING e
Single Recorder only
Cirdors 10 {Dept. PCW
Claras, 222 Townhelds Hoad
Winslord, Cheshie CWT 44X

Tel Winslord 51374

iy

'BBC, ORIC, LYNX' _
CASSETTE LEADS /3

WITH MOTOR CONTROL |
I ro DIN or
DI 10 JALKS

£2.95

Ordeds 10! (Depl. PCW)
Clares, 722 Townlelds Hoad
Winsford, Chashine CWT 44X

Tl Winsiond 51374

MISSION ZOLO, for 48K Spectrum
Can you rescue Hon Zolo from Yabba
tha Halt? 3-0 Maze, sound and graat
graphics, only £3. To: R. T. Dunham, 2
Vandyke Avenue, Saltord, MG BFE
SPECTRUM SHNAX! Arcade type
game of skill. No! PackMan Imitation,
£2.50. Tel: Danial, 01-674 7631

DRAGON 32 — Five exciting family
games. Zombile Island, UFOs, Crak-it
Boal-Blitz, Train. Sand PO/cheque lor
£4.95 10;: Orion Software, 268 Glad-
siona Road, Barry, 5. Glamorgan CFE
BNH

MASTERMIND FOR DRAGON 32.
Solve the hidden code. Superb hi-rés

= ELMAN SUMMER SALE!

Back coples: of American magarines for
Dragon 32/ Tandy color users
Azinbow CaCo Mews CoCo Mag:
Hol Ce-Co
Only £1.50 each (+ 57p SAE)
(narmally €225 aach)
Bumper bundie!

Bin diferert for only £9.95 (post (ree)
[whilst stocks last)

ELKAN ELECTROMICS, FREEPDST,
11 Bury New Road, Prastwich,
Manchesier M25 6L2 or
OB1-T86 713

colour graphics and sound. 11K+
Only £3.95 inc. P. J. Ferguson, 5 Butls
Lana, Danbury, Essex CM3 4NP

Continued on page 40
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Including VAT and Postage and Packing.
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PLEASE SEND ME Name

Tick for further information Address I
:E] nic 20 PRoDuCTs  C20 TGKRAMPACK :
: COMMODORE 64 £28.95 mmﬁ (] AGCESS [ BARGLAY CARD [

All prices subjact 10 .

avallatiity or change withoul nolice {24hr. ANSAPHONE SERVICE)
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| This week — WlEditorial

News 5 | Sir Clive Sinclair's £2m research insti-
Low-cost printers tute — Metalab — is an intriguing idea

(PCW, 2-8 June). Gather the brightest
Letters 7 | young minds in the country under one
i Copy-cat programs roof, pay them large salaries, give
SiarGame 10 them unrivalled resources, and take

the resulting products through to the

Beltman on 16K Spectrum market-place.
Street Life 13 The idea is not new, of course.
| David Kelly talks to Lawson Brown American companies have been pur-
suing similar policies for years. In
Reviews 14 | Britain, however, the -tendency has
John Scriven looks at the MPF11 been to underpay researchers, limit

_ | their resources and give the end-
—4 product to someone else to market.:
The realms of academia and business
have, on the whole, been kept com-
pletely separate.

The catch-phrase '‘British brains,
|- = e J. American gains” has a kernel of truth,
Programming 17 | though it rather denigrates the innova-

Bryan Skinner teaches French tive efforts of our American cousins.
Metalab is designed to give resear-
Spectrum 20 | chers the freedom to pursue their own
Using the calculator by lan Logan lines of investigation and the incentive
to make the end-result into a commer-
g:?m; = = cial success. It should provide the |
WOgWIRY 1apss same sort of interface between sci-
| BBC in education 27 | ence and business as the science
| Introduction to assembly language parks, but without their attendant
problems.
Open Forum 29 Whether or not Metalab will be a
Five pages of your programs success remains to be seen. Certain-
ly, Sir Clive is the man with the Midas
Adventure 37 | touch at the moment. The idea de- |
Tony Bridge's corner serves to succeed, if only because it is
Peek & poke 39 | @n investment in the future.

Your questions answered Next Thurﬁdﬂy

New releases 35 | Move the snake around the maze, eat-
Latest software programs ing the pounds and diamonds to grow

: bigger, but avoid the deadly doliars!
Competitions a7 Money Snake, next week's game for the

Puzzle, Top 10, Ziggurat unexpanded Vic20 by lan Craighill.
i r_ ————— Iﬂ—-____—__—_'—'_-_—l-——'ﬁ
I Subscribe to |
o | Popular Computing Weekly |
°] i T o aibacre I Popular Computing Weekly |
a I Phaass B Ty S O T I TN M C. s i saasrvuinnnis s smmawbnn s o 1 fumd o ph i 10 64 pao's bpnman ns bt rahin pobnrinnsdothbeahdusss sk (o ISEUS |
. I Uk Addresses: (1 26 issues al £9.98 [ 52 issues al £19.95 I
' Overseas Addresses; (] 26 issues al £18.70 [ 52 issues at £37.40
l Piease lick relevant box I
. ': | enclosa my cheque to Popular Compuiing WEekIy 07 ... . ...oooiiiiiiiiiiiimiessiasss s ietbssonttstossrs rmsssrsessmnssnns
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ST Whitcomb Street, London WC2 7HF
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NEW RELEASES
FOR DRAGON 32

RANKLIN'S TOMD £9.85
Franklin's Tomb is an adventure for one player. Can you, as Dan Diamond, solve the riddle of
the crypt, or will you fall prey to ils mystery as so many others before you. Franklin's Tomb
comes complete with a 20 page tully lllustrated case lile

EVEREST £7.95

Mestled on the border between Tibet and Mepal, the highaest mouniain in the world. Everast,
Goddess Mother ol the world, towers five and a hall milas above sea leval. In 1953, Sir
Edmund Hilary and Sherpa Tenzing Norgay wara tha lirslt men 1o conquer the uncongquarable.
Mow you have the chance to scala the summit of Everast, Lhotse or Nuptse. Will your attempt
and in tragedy, or will your name liva forever in the annals of mountainearning history

GRIDRUNNER £7.95
By the year 2190 the Earth is a barren and desolate wasteland. With all natural rasources used
up, the human race’s last hopas rest with a huge orbiting solar power slation known as GRID.
Now the GRID has been invaded by a race of evil droids from Frogtax V. intant on the lotal
subjugation of Earth, To combat these droids, an incredibly powerful and manoeuverable ship,
the Gridrunner, was developed, Your mission; stop the droids and save the Earth!
Gridrunner is an arcade game requiring one joystick.

DRAGON 32 and TANDY 32K (please specity): BBC MODEL B

Dragon Trek £9.95. Wizard War £7.95 Dragon Rider £7.95 Tanks! £7 .95, Games
Goll £7.95. Grand Prix £7.95. Vulcan Comp B1 £6.95 Games Comp B3 E6.95
Noughts & Crosses £7 95. Games Comp EDG Graphics (tapa) £24 95. EDG Graphics
D1 E£7.95. Salamander Graphics System (disc) £29 .95

£9.95. Super Skil Hangman E7.95. Star ORIC 1: Oric Trek £9.95. Gamas Camp
Jammer £7.95. Nightflight £7.95 1 £7.95

NOW AVAILABLE AT MAJOR BRANCHES OF:
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News Desk
Microdrive

Continued from page 1

led by an 8K Rom.

The Microdrives themselves
are, as predicted, high-speed
tape drives. Each unit mea-
sures 8 X 9 X 5cm and 1s
roughly the same in appear-
ance as the prototype shown at
the time of the Spectrum’s
launch, 15 months ago — the
only main difference being a
slot to take the tape ‘“car-
tridges’. Each tape cartridge
measures 30mm < 43mm X

Smm and has a nominal mem<

ory storage capacity of 100K.
The tape inside the cartnidge
— a high-quality video-type of
width 1.5mim — is in a con-
tinuous loop 5.3 metres in
length, rotating at about 1.3
metres per second.

Access time to the tape is
around 3.5 seconds and the
information transfer rate to
the computer 15 16K per
second, Often it will take lon-
ger to find a program than to
load it

Up to eight Microdrives can
be connected — each one con-
necting into the last. Each one
uses up about 600 bytes of user
Ram in the Spectrum and this
may mean that some commer-
cial cassette software will not
Run with the Microdrive con-
nected.

A demonstration tape car-
tridge is to be supplied with
the Microdrive.

Prices have vyet to be
announced, but the ZX Inter-
face 1 is expected to cost
around £30 with the ZX Mi-
crodnive at £40. Tape car-
tridges for the drive are ex-
pected at under £3 each,

@® One reason that the ZX
Interface 1 provides a simple
networking facility is that
Spectrums may be used for
terminals in a networking sys-
tem, driven by the next gen-
eration of Sinclair computers.

Taxman
cometh

Continued from page 1
claims,

Tony Slater of the Bristol
Special Office smd: “'I am in-
terested in finding out as much
as | can about the home com-
puter business — hardware
and software — from the top
to the bottom.

"It i1s too early to say what
the results of the survey dre —
but I wouldn’t say anything to

01-930 3271

25 commands for Spectrum

FIFTH is a software package
adding 25 new Basic com-
mands to the Sinclair Spec-
trum. ’
According to Clement
Chambers of Computer Ren-
tals who will release the title in
about six weeks, Fifth 1s de-
signed specifically for writing
games on the Spectrum: *“You
will no longer have to resort to
machine code to write an
arcade-type pgame. Fifth will
make writing a Space Invader
game, for example, like falling
off a log.

Fifth s basically a sprite
handling system. Characters
can be defined in shape and
colour and then moved —
retaining their shape and col-
our attributes.

Each of the 25 keywords is
entered into the Spectrum fol-

lowing a Rem statement. In =

this way none of the existing
Sinclair Basic commands are
affected.

Object is the command to
define a shape within a single
character square. Vector sets
its direction of travel in one of
16 options. Speed sets its
speed — with up to 155 varia-
tions, Move followed by an
x-y co-ordinate moves a given
object to any point on the
sCreen.

* Other commands are Get,
Fut, Replace (changes an ob-
ject’s colour), Large (magni-

fies an object in width or
height), Limit (sets boundaries
of an object’s motion), Attr

New low-cost dotmatrix
printer for the home

MANNESMANN Tally, bet-
ter known for its printers for
business systems, has now
announced a new low-cost dot-
matrix printer for the home
user.

The MTS80 is an 80-
characters per second, 9 x 7
bi-directional, dot-matrix
machine, capable of using
either friction feed or tractor
feed stationary up to 10ins in
width.

In normal use, it prints 80
columns (10 characters per

inch), but double width and
compressed text (16.7 charac-
ters per inch) are also possible.
Double printing gives bold let-
ters. A unique feature 1s that
the MT8(0's print-head pro-
duces square rather than the
more usuval round dots, in-

“creasing legibility.

The unit is available now,
complete with parallel Centro-
nics interface, price around
£328. An alternative wversion
adds a serial R5232 interface

and 2K printer buffer for

you anyway."”’

The investigation seems to
be developing in the same way
as the extremely successful
“Entertainers Unmit™” set up in
Watford three years ago o
combat tax evasion in the pop
music industry.

Alan Lamb, tax manager for
London chartered accountants
Crossley and Davis, who act
for one major home computer
client, commented: *Anyone
who sits back and hopes that

the tax man will go away is
wasting valuable time. Com-
puter software comes into a
tricky area of taxation con-
cerning “intellectual property’.
One idiosyncrasy means that a
best-selling piece of software is
worthless at the point of its
creation. At that time there
are possibilities for ensuring
that the potentially valoable
property achieves maximum

profitability with the minimum

of tax liabilities.”

(detects a collision between
any two given objects) and
Interact (a conditional com-
mand giving new instructions
following a collision).
Multi-statement lines are
possible making more than
one object move with the same

command. -

Fifth is expected to cost

‘around £10 and each tape will

be accompanied by a 48K de-
monstration tape and a 25-
page manual.

More details from Compu-
ter Rentals Ltd, 140
Whitechapel Road, London
El.

around another £58.

Further informatiom from
Mannesmann Tally, Molly
Millars Lane, Wokingham,
Berks.

@ Epson, Mannesmann Tal-

ly's main rival, also has a new

printer — the RXBOF/T. A

development of" the existing

RX80, the new model offers
both friction and tractor feed.

The RXBOF/T will cost £343,

QS goes
transatlantic

Rod Cousins.

QUICKSILVA has become
one of the first UK software
houses to open up an Amer-
rcan office.

The new company, Quick-
silva Inc, will be based in San
Antonio, Texas.

Rod Cousins, managing
director of the UK company,
said, “'The new company will
address the vast potential mar-
ket for our software in the US
and Canada, and will also
handle increasing demand
from Latin America.”” Quick-
silva Inc will be responsible
both for manufacture and dis-
tribution of software — particu-
larly the Timex.Sinclair 206N

Carl Ziegler, until now
general manager of Saab-
Fairchild SNC, has been
selected as president of Quick-
silva Inc.
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A NEW LOW PRICE FROM

FOX ELECTRONICS
SPECTRUM
UPGRADES

~' £21-00

INCLUSIVE (Issue 2 machines only)

A high quality kit at a new low, low price which simply plugs into existing socket

within your Spectrum, no soldering is required and step by step instructions are
supplied.

PROBABLY THE BEST KIT AVAILABLE AT DEFINITELY THE
LOWEST PRICE HE

Should you require any more information on the kit or any other items, please phone or
write to us at the address below.

Also available for both the A replacement keyboard — this one
SPECTRUM OR ZX81 with a calculator-type feel. Peel off
The FD42 Keyboard. A keyboard to house your backing and press to fit. Incredibly low
Spectrum/ZX81 PCB and give you a full typewriter type price of £10.00 p&p included.
keyboard, no soldering or electronic knowledge re-

quired to fit.
Only £29.95 inclusive

VIC20 OWNERS

More memory for your VIC20
Vixen Ram Cartridge for the VIC20

Prices now slashed on the Vixen Ram Cartridge. Was £39.95,
now £34.95

Switchable between 16K or 8K + 3K. Gives you the option of full 16K Ram or 8K and 3K Ram in one package.
When added to a Standard VIC20 gives 16384 bytes of extra memory in memory blocks 1 and 2 or 3092 bytes of
extra memory into the 3K memory block AND 8192 bytes of extra memory switchable between memory blocks 1
and 3. Fully compatible with available motherboards/modules. Simply plugs into the rear expansion port of
computer. No re-addressing of existing BASIC programs needed. £34.95 inclusive.

SEND NOW TO: FOX ELECTRONICS

141 ABBEY ROAD, BASINGSTOKE, HANTS Sl

Tel: 0256 20671

PLEASE SEND ME: e T T R S R P S P IR B R £
SPECTRUM UPGRADE o

SPECTRUM KEYBOARD = e L O R P P v e e,
Zxﬂ.l FDdE_ KEYEDAHD '_'_ .........................................................................................................
E}{E*] PHESS,GN KE?BGAHD T T T e P LT E L P LT LR P L PR EUELREEELLE

VIXEN RAM CARTRIDGE

--------------------------------------------------------------------------------------------------------
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LETTERS

Copy-cat1l

property.

with back-up.

they like.

break the law,

Chipin
action

y; POKE x.y: NEXT x

egarding the corres-
Rpun-‘.lcnc:: on copying,
surely the whole point of this
argument is that if a cassette
has been produced in such a
waty that you cannot Load it
and then recopy to another
cassette, then the supplier of
that tape obviously did not
want you to copy it! The case
is simple. Copyright belongs to
the author or publisher.
Copyright means that the con-
tents of a program belongs to
one person — it is not public

“Copying cassettes’ are
obviously designed to copy
tapes that one would normally
be unable to copy. They are
therefore illegal. No one
would buy a copying program
to copy another tape that they
could copy without it, would
they? Suppliers of these tapes
cannot be so naive as to be-
lieve they are acting in ignor-
ance of what their produce is
being used for. 1 have yet to
buy software that contained
only one copy of a program on
it. You are usually supplied

As far as | can see, people
buy copying programs to make
more than one copy. Mr Bob-
ker's argument about software
houses copying their own
material is obvious rubbish.
They hold the copyright on
that material and as such are
able 1o do with it exactly as

Personally, I am dis-
appomted that vour publica-
tion accepts these advertise-
ments. They can be nothing
other than an invitation to

David Penny

4 Victoria Terrace
Liansantffraid
Powys SY22 6AB

ave you ever wondered
Hwhat a sthicon chip in ac-
tion must look like if we could
see its electronmic activites?
This machine-code/Basic hyb-
rid program may give some
msight for Spectrum owners.
It works on any Spectrum.
10 CLEAR 2099: INK 7: PAPER 0:

BRIGHT 1: BORCER 0: CLS
20 FOR X=30000 TO 30020° READ

30 DATA 33, 255, 63,17, 0,64, 1, 0,
24, 26, 174, 18, 35, 18. 11, 120,
177, 32, 246, 24, 235

40 CIRCLE 128, 88, 87: RANDOMIZE
FOR 30000
Sit back and watch. In-

teresting, isn't it?

[ain Stewart

17 Torry Drive

Alva

Scotland FK12 SNQ

Copy-cat2

'WE are suppliers of the
Spectrum Kopykat prog-

ram copies and would wel-
come the opportunity of re-
plying to Andrew Ratter’s let-
ter in your issue of June 16.

We would like to make it
clear that it 15 nor illegal to
copy programs. It 1s probably
illegal to copy programs and
then sell or give away such
copies. There has not so far
been a test case in the courts to
clarify this point. It is reason-
able to assume that when final-
ly settled it will be decided that
computer software is an intel-
lectual property that may be
copyright in the same way that
a book, film or piece of music
may be.

It is definitely legal to make
back-up copies of any prog-
rams you own. With business
software the supplier often
advises the user to do just this,
This is analogous to photo-
copying part of a library book
for your own use or video-
taping a film off the tv. These
practices are quite legal, but it
is illegal to distribute copies
whether for sale or for fee.

It i1s not true to say that
programs like the Spectrum
Kopykat are used only to copy
commercial software. Our
program for instance Runs
continuously and enables ev-
ery program or data-file on a
tape to be copied without the
difficulties of Loading and
Saving each program indi-
vidually. This means that you
can run through a whole tape
of your own programs and
produce a copy of the com-
plete tape for a friend very
easily.

To call for the banning of
such programs 158 ndiculous
and rather like calling for the
banning of photocopiers and
videotape recorders. In fact,
those tape recorders with two
cassette drives that enable
tape-to-tape copying are re-
sponsible for far more copies
of programs than all copier

programs put together, not to
mention the copying of music
tapes. Should these be ban-
ned?

Finally, we would note that
other suppliers of these prog-
rams are remarkably coy ab-
out the size of program that
may be copied. Our program
enables full size of programs
(over 41.5K) to be copied,
which is certainly not true of
some other programs on the
market.

We, of course, give full per-
mission to all purchasers of the
Spectrum Kopykat to make
back-up copies of it for their
OwWn use,

J E Barker

Medsoft

61 Ardeen Road
Deoncaster

South Yorkshire DN2 5ER

Copy-cat3

The controversy about
Copy-cat programs has
been thoroughly debated in
public. thanks to the generous
amount of space allowed in
YOUr magazine.

However, 1 do feel that
most of your correspondents
are missing the point in sug-
gesting the main use of these
programs is illegal copying.
Those who wish to be so un-
ethical need not even buy a
Copy-cat cassette, for dupli-
cates can easily be made by
tape-to-tape and I cannot real-
ly understand why David
Webb (Letters, July 7-13)
should have had problems.

In my opinion, most compu-
ter addicts (it really i1s an
addiction) want to break into
unstoppable programs for two
reasons: (a) a genuine desire
to learn from the experts, and
(b) capability to modify the
original program to suit their
own special needs.

Is it a sin to seek knowledge
and thus improve one's own
programming techniques, or
to alter one's own property —
we did buy the original casset-
tes after all — to put on it our
own stamp of individuality?

If 1 buy a radio and can find
a way of getting into the case, |
am entitled to study the wiring
circuit, make modifications,
add components and even re-
move some to use in other
electronic hook-ups for my
own use. All this would be
perfectly legal, until I attemp-

ted to sell the ideas or compo-
nents as my own invention.

Stealing another’s brains for

personal gain is of course un-

lawful and totally wrong.

Jack Bettridge

3 Ingleby Way

Wallington

Surrey

A moot point. Copy-cat pro-
grams have numerous suppor-
ters and detractors, both con-
vinced that the other side is
wrong.

The legal position is, as with
most cases dealing with compu-
ters, unclear.

Copy-cat4

am writing to give my
wholehearted support to Mr
Webb (Letters, 7-13 July). His
suggestion about the replace-
ment of damaged cassettes was
a very sensible one, and well
worth taking up — I hope that
software houses take heed.

The adverse effects of home
taping are something that 1
have often attempted to ex-
plain (with little success) to my
associates and friends who
have a “'software swapping cir-
cle” and tape and exchange
programs. One person | know
has spent £20-£30, yet has £200
worth of software.

I believe that this is a grow-
ing problem, not helped by the
availability of Copy-cat pro-
grams. However, the damage
has already been done. These
programs have already been
sold in large quantities (and
been copied in even greater
quantities) and will be used.

The only lasting solution

that I can see is the use of

Eproms which will eradicate
home taping, and tough leg-
islation to stop any profession-
al copiers. [ realise that this
will increase the cost of soft-
ware, but surely if software
is all saved on Eprom the
cost of manufacturing car-
tridges will drop considerably.
P Butcher

Highlands

Lyme Road

Crewkerne

Somerset TA 18 SHF

Unfortunately, although
Eproms are harder to copy
than tapes, they are nol copy-
proof.

Legislation is needed to com-
bat professional pirates, but
for home-copiers it is more a
matter of education.
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MCP 40 COLOUR PRINTE]

$£169.95.3
/ It's here, the exciting -i.- {
“ ORIC MCP 40, Colour-

Printer. Packed with j
quality ORIC featunss

to start buildifg
your ORIE"

Superbly styled and quality engineered to provide
4 colour hard copy, for home and business use.

Just look at these leading features:
® Quality hard copy on plain paper
® Superb graphics and text capability
@ Prints 4 colours — Red, Green, Blue and Black
® Designed to match the futuristic style of ORIC 1
@® Plugs straight into your ORIC — printer lead supplied

OR]C The ORIC MCP 40 — Setting new standards in %
Micro Computer Printers. ORIC The Real Computer System .

ORIC pRO DUCTS INTER NATIONAL LTD ':;f:}‘-,'-.-'::‘rrﬂ"l Park Mansion, Coworth Park, London Road,

sunninghill, Ascot, Berks, SL5 7SE

ORIC products available from:-

WH SMITH - DIXONS - GREENS ' LASKYS - MICRO'C’

- MICRO PERIPHERALS - SPECTRUM - COMPUTERS FOR ALL
and hundreds of independent dealers.




i —

VALUEPACK
ORIC 16K plus £30"
of ORIC Softwate:

- - - for OMNLY

o ——— - - 2 £129.95 .48

“TEACH YOURSELF BASIE
HEME FIMANCE  DRICB ¥
LGRS

ﬁ—_-ﬂﬂ-——l-—-ﬂ--l
- . O N S S A S S R A . .

ORIC-1 48
VALUE PACK
ORIC 48K plus £40°

worth of ORIC Software
for ONLY

£169.95 .4

ACH YOURSELF BASHG,
WOME FINANCE (A

ORIC 1 16K & 48K Micros

@ Superb Styling
® Ergonomic keyboard with 57 moving keys
@ 28 rows x 40 characters high resolution
® Teletext/Viewdata compatible graphics
® 6 Octaves of real sound plus HI*FI output
® Centronics printer interface and cassette port
@® Free user manual, cassette recorder lead and
Driver game included.

ORIC 1 Todays best value in real computer systems.

To be launched within the next few
weeks -the revolutionary
ORIC 3" MICRO FLOPPY DISK DRIVES,
with incredible access time and data
storage capacity.
Other peripherals to be launched this year...

It is Oric’s policy to continue to expand our
product range, in order to offer our customers a
comprehensive, professional, Micro Computer
systern, at a realistic price.
We believe that with the launch of our MCP 40
colour printer, and our combined computer/software
value packs, we will continue to lead the small micro

market in both quality and value.

*Titles may vary subject 1o availability but the approximate value will not,

© Copyright ORIC PRODUCTS INTERNATIONAL 1983




Beltman

A game for 16K or 48K Spectrum by T Wiley

s an electrician in the Clyde Syntax

widget factory, it is your job to check
the fuses at the top of each workshop. To
reach the fuses, however, you must climb
up the moving conveyor belts and through
the holes in them, using the cursor keys 5
to 8.

Normally, the belts will slide along
underneath you, but if a hole passes by
you will fall down to the next level. Spread
around the room are boxes you can stand
on to prevent this happening. Once you
reach the top, you must jump up to one of
the numbered fuses — they are worth from
10 to 300 bonus points from left to right.

When you have checked one room's
fuses, you must check the next room,
where the belts are not only tattier (more
holes) but move faster. If you take too long

climbing the belts, the fuses will blow (at
time — 0), and the game will end.

There are three sections of machine
code to enter — type in the following:

1 REM (75 'x's)

2 REM (30 'x's)

3 INPUT AB : FOR N-A TO B
POKE N.X: PRINT N.X : NEXT N

INPUT (N);" "X

Run it three times with the following INPUT
data: '

(1) 23780 , 23786, then the numbears in Fig. 1

(W) 23800, 23826, than Fig. 2

(iif) 23846, 23868, then Fig. 3

Save the three lines of program before you
test it thus:

PLOT 128.0 : DRAW 0.175 : LET N-USR 23648

if the vertical line is broken into equal
parts, with two rows of bits either side of i,
the code is OK, and the rest of the program
from line three onwards can be entered.
Lines 20, 45 and 75 use Graphics "'A" and
lines 46 and 76 use Graphics "B". u

e
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1 REM VAL “~E2URL ~ RESTORE M
DUE RB7?77 GO SUB VUAL :UALXXXXXMXMXX:
{ #VAL ~E2VAL ~ RESTORE HDUE +777

GD SUB LM URL SN <MXAMAAXNAXAAAXRN

2 REM »7?6 PRINT STEFP DRBAW ~ L
ET ANDG PRINT STEP CLOSE #s LET
HHDHETUHH PI>»=" FOR 7?xx
REM Left 23760 rigsht 23808
GO 3SUB 60 : LET =c=0
PRPER S: BBHDEH S: INK &6: C

S

& GO SuUB 1¢ad

¢ FOR a=@ TD 31: FPRINT AT 2.z
+ Ea-INT [ﬂ!iﬁjilﬁf,‘ : NEXT a

© LETY r=21: LET c=1

é CRATR ©,16,8,60,138,16, 4, 8
o

a0

LS

DATA &, 1E,1E c@.88,16, ¢E =

CATA @,16 82,60, -
is LET b 18,16, 402,35

=28 PRIN AT 21,31;*"

=25 FOR t=1a0e Tﬂ & STEFP -2

29 PRINT u@; AT 1, B,“qtﬂre}*"'a
‘:Jn- THE L{ T.‘I:ﬂE"—"'t' L]

3@ LET n-iIHKE?i— E”l—iIHHE?ﬁ_

lﬂaIF C+n>38 OR c+n<l1 THEN GO

43 IF n=0 THEN
1; bg; Pl gl G0 TO &

AT r.,.c; UUEH 1; g
46 PRINT AT r.,c+n: ) o
S@ LET c=c+n @ bste i G Tt
6@ LET m=i{INKEYS$="6") - {INKEYS=

7@ IF r+m321 OR r 4
ro’ tea <@ THEN GO

/2 IF POINT (caB8+2, ~
o m=-1 THEN GO TO 1331?5 iRtk
=] IF M= THEH G0 TO 120

74 H$_HDT

PHI AT r,c; DVER 1;"#"
PH IH-T HIT r +m | e # GUEH 1"_ +lr_.|¢
LET scC=sc- 1EE{mJ

3@ IF - =0 TH

= HEN LET scCc=
EE.TE 2000 SC+19%cC -
OR g9=@8 TO 3@-=sc,80: NEXT <«

égirIF INKEY%<>"" THEN BEEP .HE
386 LET L=UsSR 23846
302 POKE 23675,w+q 28
@03 IF SCREENMN ir+l,c)=" " THEM
LET m=1: GO T - S
S05 NEXT t
S GO TO Iagd
600 FOR k=USR "a" TGO USSR "d"-1:
READ a: POKE k,a: HNEXT K
653@ LET w=PEEK 23875
E6@ RETURN
REM initialise
OVER @
LET L=1 42
PRINT #©;RAT ©,0; INK 5;"-—

FOR ¢c=7 T 189 STEF &
ET L=NOT 1: IF L THEN &0 T

LOT @,c: DRAV ©,8,PI
PLOT 25S.,c: DRAW @ E,~FI
FLOT @,.c: DRRW 255

FOR d=1 TO 2+5cxsaé

iPﬁIHT RT 21-INT (c-8) ,RNDaf

(U RVEEY
200

OVER 1: PRPER 8
FOR k=1 TO 21 STEP 2: PRINT
K,.@; PRPER B&;"

NEXT &k

FOR K=& TO 18: PRINT BT RNL
1,BMD%2831; "#'": NEXT ¥k
RETURN

BRENT B saE TSNS

@ RRINT ,8; "BONUS "; c#1C
9 FOR Cc=1 TEEEE: EEEF «B81,21-
I * . e 280 HE
FLRASH @: go T S S
PAPER @: INK 7: BORDER @: C

OUER @: PRINT AT i1, m'"ﬁﬁpt
have 9one out .

¥ 17 ,8; Hever mirndg -
. pnlntﬁ.

_again? “;y%: IF
Free: LET =;+EF

&
EWH“HHEmﬂgHﬁfﬂmmﬁ
ner

bt 0 e A0 o e e e ) e | R
I1660+00880 0O OGAG
WIREODDRRRpRE | G608

T 0 I0 = e =
T8 68 99+ 8

qucmﬂu E-mm ne-Jam - +
w C w0 " b3
; L
Fd
b
n
m

LMo e B~ w
AAZBRE0E auornDe 8ale

m
<

Fig 1
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Onthescreen...

David Kelly talks to Lawson
Brown about the BBC's plans to
broadcast software

Viewdala systems like Prestel, which
use telephone lines 1o communicate
information, are nathing new. Neither are
leletext systems like Ceefax and Oracle,
which are broadcast information services
run, respectively, by the BBC and ITV.

Using similar methods to transmit soft-
ware programs is @ more fecent innova-
tion.

Micronet 800, launched in March this
year, became the first consumer software
database lo operate over the lelephone
network — using part of the Prestel facility.

Now the BBC is to launch the world's
first broadcast lelesoftware service. The
scheme will run under the Ceefax umbrella
and a former teacher — Lawson Brown —
has been selected to co-ordinate the pro-
ject. He explains: "BBC telesoftware will
be allocated five Ceefax pages on whicn
we will broadcast computer software each
with around 30 sub-pages.”

Between September 1980 and July
1982 the BBC carried out trials in conjunc-
tion with ITV, Brighton Polytechnic and
chip manufacturer Mullard, to develop a
workable system. The results of that re-
search persuaded the BBC 1o press for-
ward and launch a full service, planned to
coincide with the start of the 1983/84
school year.

In order to understand how telesoftware
will work, it is necessary to know a bit more
about Ceefax itself. The UK's PAL colour
television system operates on 625 lines —
but not all the lines are used for the picture.
If you switch on your television and squash
down the picture using the height control
you will be able to see four rows of white
dots at the top of the picture. This is the
information — broadcast as a "bit-string’ —
which is decoded to give the Ceefax
pages. To read the pages you need a
decoder. Normally this means a special
television with a bullt-in decoder.

Pages are transmitted in an endless,
loop — if you want a particular page
you have to wait until it comes round. At
the moment Ceefax has about a 15
second cycle (access) time. Each page
can support sub-pages — up to 99 — and
only one sub-page is read on each cycle.
Subsequent sub-pages are read on subse-
quent cycles, again in a loop returning to
the first sub-page after the last.

In September, to link up with the start of
the BBC's lelesoftware broadcasts, there
will be an allenative way of decoding
Ceefax pages — using an ordinary v
together with a BBC microcomputer and a
special teletext adapter unit developed by
Acom

Says Lawson Brown: “Because the
information is coded for transmission in
digital form, it makes sense for a computer

to be used in conjunction with it. So,
originally, when the BBC machine was first
conceived as part of the BBC's Computer
Literacy Project, it was always envisaged
as being capable of receiving broadcast
software.”

Advantages of the Acorn system over a
conventional teletext tv are that it is much
faster, it can save pages as they appear on
screen to disc, capture further pages while
you are reading another, capture sub-
pages as they go round, allowing you to
step through them at will. It is also possible
to wnte control sollware to enable the
individual user to extract particular types or
sets of information from the Ceefax pages.

But the main application of the teletext
adapter will be telesoftware. Software
down-loaded from the BBC's telesoftware
pages goes straight into the computer to
be run or listed.

To load a program, first the telesoft
mode must be selected (the adapter has
two modes — teletext and telesoft). Then it
is necessary o type in the tv channel,
teletext page number and then Exec
""Name of program’.

e system takes about 15 seconds per

K of program. Every page incorporates
what is called a cyclic redundancy check.
As the program is loading the computer
calculates a value based on the Ascii
codes of all the characters on the page
being loaded. At the end of the page the
computer compares this value with one

given on the end of the page — if the two"

numbers are different the computer sig-
nals a loading error and automatically
reloads the page.

Now thal the system works, what is the
BBC going to do with it? "“Well, to start
with,” says Lawson, "we will only be
broadcasting software for the BEBC compu-
ter — simply because it is the only one at
the moment with a teletext adapter. If they
are brought out for other machines then in
theory we can transmit for them — the
software at our end should work with any
machine.”

This software is what Lawson calls the
‘Sausage Machine' — a software program
developed by the BBC to encode prog-
rams into a form suitable for broadcasting.
“It takes an ordinary file — in lokenised
Basic — and tumns it into an Ascii file which
is what Ceefax demands. Then il splits it
up into Ceefax pages.”

The sausage machine also gives each
Ceefax page a couple of identifying lines
telling the receiving computer how many
pages the program takes up, which page
the computer is reading, what machine it is
for, redefinitions of active control codes
and a run-inhibit control. If this last instruc-
tion is missed off, then the program will
auto-run on loading.

“There is no security in the system at
present,” says Lawson, "because the
whole idea is that telesoftware should be
provided as a public service.

Street Life Street Life

The software Lawson will select will
broadly be aimed al two areas — educa-
tion and programs for the domestic user.
Educational material will probably domin-
ale, but Lawson is keen to emphasise that
he means ‘education’ in its broadest
sense. Many of the initial educational
programs will be provided by either the
MEP or by the Brighton Polytechnic pro-
ject. Lawson is also currently negotiating
with other suppliers — including the Advis-
ory Unit for Computer Based Education in
Hatfield.

“We are wide open to good quality
software written by members of the public
at the moment,” he says, "but if anyone
does send anything it must be in machine-
readable form together with full docu-
mentation and we are insisting that the
programs must be of the highest standard
because users can list them out and will
use them to learn from. Any program must,
for example, be in good structured prog-
ramming style.” Unfortunately the BBC will
only pay a nominal £5 fee, “We will also
have reviews of commercial software
packages in cut-down sampler versions.
You will even be able to interact with some
of the review versions. | think that will form
an important part of what we do because
people are getting fed up shelling out quite
large sums of money to buy software they
have never seen,”

he initial software program schedule is

now sorted out — and it will be pub-
lished in the telesoftware index. That can
be found on Ceefax page 700 with more
details of the programs and forthcoming
altractions on page 701. Programs will be
changed every two weeks and repeated
once after lhree months.

Al the moment there are only Iwo
programs in the system bul, come
September, there should be a lot more.
And by then, hopefully, Acorn’'s manufac-
ture of the teletext adapters will be in full
swing. Already, Acorn has received over
3,000 orders, without placing a single
advertisement.

Delivery of the first adapters is now
planned for late August but, because of the
order back-log that has built-up, it seems
uniikely that anyone ordering their £225
adapter now could hope to take delivery of
it before late September. u
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A strange animal !

John Scriven takes a look at the Multitech MPF Il

he Micro-Protessor MPF |l is a strange

animal, At £269 one would expect
something fairly impressive, both in looks
and in performance. When released in the
States two years ago, there was nothing in
its price range, but now it has to compeite
with the likes of the BBC Micro and the
Commodare 64.

In appearance, the MPF |l is compact —
smaller than a piece of A4 paper (eqg, the
size of this magazine), and only just over
an inch in thickness. There are 49 tiny
calculator keys recessed on the fop, and a
full range of interfaces.

At the back are sockels for standard
PAL TV, a “monitor’ (although it's a
standard TV socket), and miniature jack-
sockets to connect a cassette recorder.
Also to be found here is the low-voitage

keyboard. Instead of producing a tradition-
al typewriter form, Muititech have gone for
a rubber-pad model, presumably for
cheapness. Unfortunately, the result is
rather like upgrading a ZX81 with a Spec-
trum keyboard. Most people would rather
pay £45 for the feel of real keys under their
fingers than £30 to wade in a sea of floppy
rubber.

As it is, touch typing is out of the
question, and the space-bar fails to oper-
ate unless it is struck at either side.
Another problem is that the Fire buttons
are at the lower corners, in exactly the
position that SHIFT usually occupies.

The machine itself has an impressive
specification — 64K Ham (although it's
really only 35K — 40K for most applica-
tions), and the ubiquitous 6502 as central

If.

input (a separate power supply generates
the rather unusual 5v and 9v necessary).
On the side can be found the ‘'real
keyboard”/joystick socket, the printerface
and the I/O port for disc-drives and car-
tridges.

You are also supplied with a two-way
adaptor for the video output so the compu-
ter can be permanently connected to the
TV. The usual white foam packaging also
contains a diagnostic cassette and four
manuals — one to install the machine
correctly, a diagnostic booklet to comple-
ment the casseftte, and two information
books. One is a teaching manual and the
other explains in some detail the more
advanced features of the MPF II.

s an example of modern technological
design, it is compact and neat, and its
internal construction is well laid-out, con-
taining a sizeable speaker and two circuit-
boards. The second of these is a colour
card that piggy-backs the width of the
case. The machine certainly has a feel of
being well-made, but the calculator keys
mean that anyone would plump im-
mediately for the extension keyboard. This
is full-size, containing a normal space-bar
and two SHIFT keys as well as CON-
TROL, RESET and FIRE buttons.
The first criticism must be levelled at the

processor, The character set is only upper-
case, which is another reason why word-
processing would be complicated, and as
seems usual for machines full of Eastern
promise, it omits the pound sign.

The Basic is practically identical to
Applesoft, so much so that Applesoft
programs can be loaded in from tape. This

may lead you to suppose that you could
equip yourself with an Apple for hall the
price — the problem is that nobody | know
with an Apple still uses cassettes, and
most software houses stopped producing
tapes at least four years ago, when Apple
released their disc-drives.

The importers have assured me that
when Multitech drives arrive in this country
they will be fully compatible with Apple
format. As the drive unils never appeared |
wasn't able to test this out.

For those of you used to more recenl
Basics, Applesoft is a bit long in the tooth
and makes no concessions fo the struc-
tured programming lobby — no Else,
Repeat, While, Case or Procs 1o be found.
There are eight colours available, as
opposed to 16 on the Apple |l;: black,
green, purple, white, green, orange and
blue. (Yes, | know there are only Ssix
different ones, bul that's what the manual
tells youl).

ou also have the choice of lwo

graphics modes. These are capable of
reasonable graphics, and the commands
Plot, Hplot, Hiin and Viin provide easy
ways of screen manipulation. If you want
filled boxes or circles, etc, then you will
have to resort to basic trig. to plot them.

The drawing commands themselves are
pretty good. Typing Gr will bring you into
the low resolution graphics mode with an
area of 40 by 40 pixels. Hgr produces the
high-resolution mode — an area of 280 by
160 pixels. These two modes leave a
space of four lines at the bottom of the

screen for lext. If Hgr2 is selected, the

screen is extended to 280 by 192 pixels
with no room for text,

As with the Apple, It is possible to define
a wide range of graphics in shape tables
and move them around the screen, rotat-
ing and changing the size with ease — this
can result in good graphics, but the siow-
ness of the Basic leis it down. Potential
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games writers will have to take their 6502
primers to bed with them!

As an extra, there are on-board graphics
symbols, rather more like the PET shapes
than those found on Sinclair machines.
Another similarity to Spectrums and ZX81s
is the option to have single-key entry if you
so desire. This is achieved by holding
down SHIFT and CONTROL while de-
pressing a letter key. The key-words are
written above the keys on the large
keyboard, and available on a plastic over-
lay on the standard machine.

The manuals are very comprehensive
and full of sample programs. Unfortunate-
ly, they are translated from Chinese and
the inevitable few mistakes have crept in.
There is no index in the Basic tutorial
manual, which is frustrating, and the ex-
planations of graphics commands are not
as clear as they could be.

ccess 1o the sound commands seems

to be by trial and error. It iIs as
unfriendly as the Vic20, relying as il does
on Pokes for success. While the results
approach the standard of the Oric, they are
nowhere near as easy to produce, and
assistance in the manual is sadly lacking.

On the whole, | would suggest that
anyone buying an MPF Il would do well to
get their hands on an Apple manual. The
differences in Basic commands are minim-
al and the American authors have pro-
duced a clear and concise guide that
contains most of what you would need.
They are also amusing in a dry way.

The MPF Il books are full of cartoons
that don't help to explain points in the text
and the only real humour is in the mis-
prints!

The printer, supplied as an exira, uses
heat sensitive paper and makes use of the
excellent screen dump command to pro-
duce graphs, etc, from the display, as well
as normal Lprinfing and LAisfing. The char-
acters are 5 x 7 pixels on a matrix of 7 =
10, and are standard size on 4 1/2 inch

paper.

The full ASCII character set is available
as well as lower case and graphics. Bit
image printing is possible, as used in
hi-res screen dumps, and the printing
speed is variable from 150 to 180 line-
scans a minute.

"rha 68-page manual gives details on
how to connect up the printer to other
computers with a Centronics interface.
The cable to the MPF |l, however, hasa 16
socket connector that is specific to that
machine, so using the printer with other
computers is not as straightforward as it
could be.

It cannot produce the print quality ol
daisy-wheel prin-

ters or an Epson,
but it is ten times
better than a Sinc-
lair and at least as
good as the dot-
matrix printers
around £250.

Six cassettes are
available — Gob-
bler, a Pacman
look-alike, and
some rather boring
“educational” cas-
settes. The joystick
cannot be used if
the extension
keyboard is plug-
ged in, and is not
very sensitive (it
only has four rather
than eight switches
inside). The games
tapes were equ'wa-
lent to Commodore
or Dragon versions,
but there was no-
thing that rivalled
the Apple high-
resolution games

that should be
possible on this
computer.

This is where the problem lies. Apple
games should be compatible (according to
Multitech), but you would be poorly off if
you relied on the software available at
present.

For someone used to an Apple, there
are few problems, but they would certainly
miss the real keyboard and discs. Another
problem is knowing who the MPF I is
aimed at. The advertising would imply that
this is a machine upon which to learn
Basic, and yet it is based on the Apple, a
machine which very few people would
choose as a home computer,

f the likely customers are small

businesses, then they would be dis-
appointed in the lack of useful software. A
lot seems 1o depend on the compatibility of
the disc system, if and when it appears.

The facilities offered by the printer cer-
tainly improved my over-all impressions of
the MPF system, but it is still difficult 1o
recommend it to potential purchasers. For
a machine that appears so well made, it is
a pity that it falls between so many stools
— it is graphically inferior to the BBC and
Commodore 64 machines, although it
offers more than Spectrums, etc.

It it had appeared two or three years
ago, it would have been a good invest-
ment. Now it shows its age by using a five
year old version of Basic, Ultimately, it is
lel down by its tacky keyboard and a price
that is about £100 more than it should be.

Thanks are due to Jay-Dee Computers
of Port Talbot for their help in supplying the
review machine. "
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FREE COMMODORE

CARTRIDGE. . ..
WORTH UP TO £24.95

FOR YOUR VIC20

When you buy our switchable

32K RAM PACK
at £69.95 + £1 p&p

Choose from Sargon Chess Il, Gorf, Alien,
Avenger, Mole Attack or Road Race
or any other Commodore Game
Cartridge from stock

VIC SPRINT
CENTRONICS CARTRIDGE

For your VIC20/CBM 64

VIC Sprint 80 internal Epson
Printer Adapter for Vic20/CBM 64 £49.95

3K-16K Ram Pack
16K Standard Ram Pack

ALL HARDWARE
PLUS £1 p&p (VAT inc)

LARGE STOCKS OF SOFTWARE FOR VIC20, CBM 64, DRAGON,
SPECTRUM, BBC, ORIC AND ZX81
SEND FOR LIST

Why not ring us with your Access or Visacard number, for speedy delivery, or send your
cheque or PO to:

Dept (PCW)

RAM ELECTRONICS (FLEET) LTD

106 FLEET ROAD, FLEET, HAMPSHIRE GU13 8PA
Tel: (02 514) 5858

SOFTWARE

VIC20 GAMES AND UTILITIES
BUGSY (Joystick Only)

This is a Mincficld with a differcnce as you step on the stones while collecting
purple boxes which give vou both time and pﬂlllh they disappear [rom beneath

your feet. DO NOT DESPAIR! “BUGSBY™ will riItL!I-HFI"- replace the stones
but avoid bumping into him or it's sudden death! An original compulsive and
T R IR BT oo ih s gty i pmin i U e 2 A r ma b i Ew'as A m s A A mmn s A £ | DR e

JACKPOT

This is it, the ultimate Frun Machine Program, for the VIC. You will be truly
amazed by the graphics, colours and nine different tunes and sound effects of
this remarkable progriom. With nudge. hold and respin, can you win the

JACKPOT? 1005 Machine Code e T e el e

SWAG-MAN — (3K expansion)

Chase the bullion van round the streets of New York, picking up the swag, but
beware you must defuse the ime bombs to gain extra time and fuel, full colour
and sound effects, & very original BAME ...........c.occoenreenrrisesisiesreesen. £8,50

MINI-ROULETTE — PONTOON — HI-LOW

Three great games of chance for the VIC, try to beat the computer. hours of
fun, full colour, sound effects and tURES .. ... . 80

DATABASE — Create your own files and records on tape .....ooovvvvven.. £7.50
BANK MANAGER — Computerise your bank account ........oocveennn: E5,00

SUPER BANRK MANAGER — A full feature version any memory soee., bul
R B CRTIMRTRAEEI T s o i B W G R W A R

M/C SOFT — Machine code Monitor and Disassembler, any memory size  £7.50

COMMODORE 64 GAMES AND UTILITIES
LUNAR RESCUE — Owur own version of that popular arcade game ... £7.50
PONTOON — ROULETTE — ACES HIGH

More [Hv..'..urml versions, that make threc great gumes of chance for the

M/C SOFT 64 — Assembler and Disassembler, with decimal to hex convérter,
evervihing our program for the VIC will do and more

BANK MANAGER 64— As our Super Hglrl.lc Muanager, but [1:: il 64 £7.50
NOW AVAILABLE ON DISK WITH EXTREA FACILITIES

Full documentation with all urility programs

Other software available for the VIC and Commodore 64, send for frec

brochure, including RABBIT SOFTWARE for the VIC, at our Special Offer of
£7.50 cach or buy two or more al £7.00.

MR. CHIP
SOFTWARE

Dept HCW, 1 NEVILLE PLACE, LLANDUDNO
GWYNEDD, LL30 3BL. Tel: 0492 49747

WANTED: HOT SHOT SOFTWARE WRITERS, PHONE AND ASK US
ABOUT OUR FAIR DEAL POLICY AND TOP ROYALTIES.

* ALL PROGRAMS AVAILABLE ON DISK

DEALER ENQUIRIES WELCOME

Send Cheques/POs [o:
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PROGRAMMING

Strong language!

Bryan Skinner presents a
program that is designed to help
you learn French

is article describes a program 1o aid

the learning and spelling of words. It is

designed to be used to learn French

vocabulary, but could easily be amended

for use with a different language. Il could

also be used for young children learning
English.

The program is written for the Dragon 32
micro, but is easily adaptable for most
other machines. The major differences will
be in the screen handling, random number
generation and string manipulation.

The user is initially presented with the
first character of a word. He may then
either guess at the word, see the next
letter or give up. If the user guesses the
word correctly, a point is gained and the
user given credit according to how many
letters have been added; the most credit
being earned for the least additions.

If the user quits, the word is displayed
before the next go. And, if all the letters
have been added without the user gues-
sing the word, it is again displayed.

The words are presented at random,
without any words being repeated. At the
end of the program, the user is shown how
many words he guessed correctly,

The words themselves are held in Data
statements at the end of the program.
Should you alter these, check if you need
to alter the variable Nw at the beginning of
the program. Also check Ng, since if you

20
20
49
S0
=Y
70
=20
90
160 G =
119
12¢
130
140
1159
160
170
159
190
200
2190
220
230
249
2530 L =

NG=10

UM E
GI
T

ullu

ELS

REM
RENM
RN(G?
REM

LS =
JL =
REM

iry to have more goes than words, the
subroutine- which prevents reselection of
words will never be resolved. Of course,
you could insert a routine to allow the user
to select the number of goes given the
above constraints.

Perhaps the least comprehensible par
of the coding lies in the calculation of the
percentage score. This | will leave to you
to unravel.

Figure 1 shows the variables and their
meanings:

Fig 1
PG — potential guesses
TL — total langth of all words

Gl — “guessed in"

Hemember that you cannol make a
guess without seeing at least the first
character!

The program is fully documented and
should therefore be easy to understand.
Lines 1120-1160 show how to manipulate
Data statements easily: Reslore the data
pointer to the first data item (line 130);
calculate which data item you want; call a
subroutine to move the data pointer o the
item you require (remembering that you
should therefore move it N=1 times! —
see line 1130); then Aead the item.

MNotice that this operation should not be
done with a For. . . Next loop. The reason
for this is that in most implementations
of Basic such loops are always perform-
ed at least once, since checking the loop
counter is done al the end of the
loop. In practice, this means that using
a For ... Next loop to move the data
pointer will prevent us ever accessing

10 REM **xxssxx%xss4%x% DEFINE VARIAELES ***ﬁ************

N = 18:REM NUMEER OF WORDS

DIM RN(NG):REM ARRAY FOR RANDOM MUHEERS :
CHE = "GNQR":REM STRING TO SELECT EHBIEE iSEE LINE )
@:REM CORRECT GUESSES * :

@ :REM VARIABLE FOR "“GUESSED IN"
@:REM TOTAL LENGTH OF WORDS VARIABLE

REM #¥#xx%3%%¥xx%%%x VARIABLES DEFINED *%¥%¥%¥X¥XeAxeyduiy
1:REM 1ST GO -
REM £E£££FEEELLLEEEE£LEEEEEE£F START OF A GO g£E££££EEE£E££EE
RESTORE:REM RESET DATA FPOINTER

PRINT@ L(Z),"GO NUMBER";G |
GOSUE 1@4@:REM GET RANLIOM NUMBER %

TEST FOR REPEATS &

the first data item!

This technique is useful if you have so
much data that there is not room to hold it
in an array. In this example, the program
could be simplified by the use of an array
by the following amendments:

35 DIM WDS (NW): REM ARRAY FOR WORDS
36 FOR W = 1 TO NW: READ WDS(W):NEXT
Delete lina 120

Delete lines 1120-1170
Amand line 200 1o: 200 AWS = WDS(R)

Analysis of program

Lines

10-110 Initiatisation of maln variables

120-210 Select a word at random (no repaats)

220-240 Sel variables

250-260 Sel letter pointer to first character of word

270-31¢  Dusplay the first L characters of word and
print prompt

320 Chaar prompt from scraan

330-350 Action according o user's choice;

330 Next |attar — update letter pointer, if las!
lefter display it. Update G/ and terminate
go

340 Quit — dispiay word, update G/ & tannhn
ate go

350 Guess — do guess subroutine, then ter-
minata go

30 Update letter pointer, if nol end of word sal
nexi latier

370-400 End of go — display word, print continue
prompt, updata goas and do next if neces-
sary

410-480 End of program — display number of
corracl guesses, calculate % based on
number ol characters displayed betfore
successful guesses, print result & end

500-580 Guesses — define letters of the rest of tha
word, sel inpul & compare, prinl appropri-
ale message, update G/ (guassed in) and
CG (correct guesses) if correct

600-620 Space to continue subroutine

1000-1030 Space to continue subroutine

1040-1110 Get a random number, tast if used befora,
it 50 gat anothar

1120-1170 Move the data pointer to the random
mumber chosan, o point 1o the next word

2000-2020 DATA statements [ |

MOVE DATA FOINTER TO WORD NUMBER R

= RiREM FUT THE RANDOM NUMBER INTO THE ARRAY

READ AW$:REM GET A WORD
LEN{AW%) :REM LENGTH OF WORD
TL + LS:REM UPDATE TOTAL LENGTH OF WORDS

REM #¥x¥%x%#% NOW DISFLAY CHARACTER BY CHARACTER #**%#%
1 :REM L=CHARACTERS OF WORD

Continued on page 18
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PEARL HARBOUR

FOR THE 48K SPECTRUM

Armed with only a quick-firing anti-aircraft gun you must defend
the fleat moored at Pearl Harbour from attack by Japanese
fighters and bombers.

Opticnal first stage in which you can attempt to intercaept the

enamy aircraft (on hi-res map) and engage them in aanal combat.

@ Machine Code Action ® Hall of Fame
@ 4 Difficulty Levels @ Progressive Difficulty

SABRESOFT

13 BOWER AVENUE, HAZEL GROVE, STOCKPORT, CHESHIRE

®.£.8. Systems

experts in business systems now bringing
professionalism into the home market for

SPECTRUM, ORIC and DRAGON
microcomputers

THE VARIETY PACK

for the

SPECTRUM

25 specially selected programs
to realise the potential
of your new micro

THE BEST VALUE AROUND TODAY! ONLY £4.95

ALL ORDERS ARE
DISPATCHED WITHIN
48 HOURS

i e e e e e e e vk e i e s e e ke ke e e e e e e e e e e e ke ke b ok

hhkhk kbbb hkhbhbrhdhbhbdkddhbdddhdhdhkhdihkkiihiii

ASTROLOGY

truly AVAILABLE AT YOUR FINGERTIPS

USER PROMPTING PROGRAMS: merely key in birth informa-
tion as requested by the computer — READ OUT (and/or PRINT
OUT) what is normally the result of many hours of painstakingly
tedious and complex mathematical calculations using tables,
ephemaera, elc.
THE SIDEREAL TIME OF BIRTH.
THE ASCENDANT AND MIDHEAVEN in Sign, Degrees, Minutes
and Seconds for EQUAL HOUSE SYSTEM.
THE SIGNS AND POSITIONS OF THE HOUSE CUSFS in Sign,
Degrees, and Minutes for the PLACIDEAN SYSTEM.
THE SUN AND MOON POSITIONS in Sign, Degrees, Minutes
and Seconds.
ALL THE PLANETS' POSITIONS in Sign, Degrees and Minutes.
THE LUNAR NODE — THE PART OF FORTUNE — THE
VERTEX AND A HOST OF OTHER BIRTHCHART INFORMA.-
TION AT THE TOUCH OF A KEY.

ZX81 16K
ZODIAC | ONLY £10.00
ZODIAC 1 ONLY £8.00
GIVES YOU THE ASPECTS AND MIDPOINTS

FOR 48K SPECTRUM AND DRAGON 32

ZODIAC F
Full combined program on one casselte

roronLy £15.00

Other programs in course of preparation include: PRO-
GRESSING THE HOROSCOPE; RECTIFICATION OF THE
BIRTH TIME, etc.

Sand orders with cheque payable to:

STELLAR SERVICES

8 FIR TREE VALE, LEEDS LS17 TEY
Tel: (0532) 692770
Rk AT REE TR Fddhdddhddhdddiddrdkdiirii
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¥

DRAGON
6809 ASSEMBLER/EDITOR

With this powerful software realise the full

potential of this splendid micro by writing

your own machine code programs and
routines.

FULL OPERATING INSTRUCTIONS
ARE INCLUDED

DRAGON VIDEO
CHALLENGE

QED quality action-packed programs

PHOTON, LINK-FOUR, MICROTHELLO
and PHANTOMS

Please send me on cassette
micro with

Address

QED SYSTEMS, 2 SEFTON GARDENS,
AUGHTON, Nr ORMSKIRK, LANCS L39 6RZ




PROGRAMMING

60
270
280
290

=00
320

2320

350
340
370
350
290
400
410
420
4730
449
450
4459
470
429
a9
509
510
529
5320
546

pt=1
20

1000
1¢1¢0
1020
1030
1649

1040
1070
1020
1090
1100
1119
1120
1129
1149
1150
1140
1170
1120
1199
2000
2010

1059

FRINT@ L(4),MID$(AWSE,1:L):iREM PRINT L CHARACTERS DF WORD
PRINT@ L{15)"G=GUESS/N=NEXT/G=GIVE UP"

UCSE = INKEY$:IF UC$ = "" THEN 2280

UC = INSTR(1,CH$,UC%)

IF UC = @ THEN SOTO 220

21¢ FRINT@ L(15),STRING$(32,32);

IF UC = 2 THEN L=L+1:IF L = LS THEN GI=GI+LS-1:G0T0 24£0:
REM NEXT LET TER:IF END OF WORD,FPRINT IT _

IF UC = 2 THEN GI = GI+LS-1:005UB S590:G0T0 37¢:REM QUIT-
DISFLAY WORD & DO NEXT GO

340 IF UC = 1 THEN GOSUB 420:G0OTO 270:REM GUESS SUBROUTINE,
THEN NEXT GO

IF L <= LS THEN GOTO 24@0:GET NEXT LETTER, IF ANY
GOSUBE S2@:REM DISFLAY WORD

GOSUB 1000:REM SPACE TU CONTINUE

G =05 + 1:REM UPDATE NUMBER DF GOES

IF G <= NG THEN GOTO 110:REM NEXT GO

REM AUAALALLALRAAA ALL GOES DONE LARAALA LA AL LAL LR NLL
CLS

PRINT@ L(S),"YOU GOT"3CGs" OUT OF"3SNG

FG = TJL'= NGISC = 180 * (1 = (GBI /" F3) 0

FRINT@ L(7),"PERCENTAGE SCORE="33SC;"L"

PRINT@ L{9)."END' OF FPROGRAM"

END

REM LA L AR AL LA LA - END UFE PRIEERAMT i % /i s tuda s Fate s da ba
HE‘M Fdpd rd Pl s P Ed S E‘UBF:-,"_']‘UTINE FDH E"UEE’EEE FE B A T W P S R EE S
RO$E = RIGHTS (AW%.LS-L):REM REST OF WORD

FRINTE L(7):"ENTER YOUR GUESS "3

INRUT GUs:REM GUESS

IF GU$ = RO% THEN GOTO 35@

GI=GI+LS-1

FRINTE L(108),"WRONG" :G03UB 370:RETURN

FPRINTE L(1@)."CORRECT" :CLH=C5+1

550
256 RETORN

REM S i o e END OF GUESSEG ~omywmowns ey
PRINT@ L(11))"THE WORD WAS "3;AlW

&0@ RETLURN

FRINT@L(14)"PRESS SPACE TO CONTINLUE":

CE¥ = IMNEEY$:IF C% <> CHR$(=2) THEN GOTD 106190
PRINTE LO1&6YySTRINGS(Z21:32) 3

RETLURN

REM GET A RANDOM NUMEER:TEST FOR REFEATS:MOVE DATA FOINTER
R = END(1@)

EF = @

FOR CN = 1 TO G-1

IF R = EN(CN) THEN EF = 1:REM ALREADY USED R
NEXT

IF EF = 1 THEN GOTOD 1659

REM #%x%¥sx%x%x%%%% TEST COMFLETED ¥¥¥3%53%5¥%%¥x
REM ++++++++++ MOIVE DATA FOINTER ++++++++++++++
RlW = 1

IF RW = R THEN RETLRN

READ Al ‘A

RW = RW +1:60T0 1140

FEM ++++++++++++ POINTER MOVEDLD ++4+4++++4+++4++++
RETLIRN

REM $$%¢43$3595¢33¢4334s DATA BLOCK dstdddgddsd
DATA MAISON: CHAMBRE» BLELy ROUGE

DATA FEREsMERE)GRENOUILLE )CHAT )CHIEN ) SOEUR

21-27 JULY 1883
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SPECTRUM

of his current series

microcomputer operating system has

many paris. That part which contains
all of the routines for handling arithmetic
and manipulating strings can be called the
calculator.

In the Spectrum, there are a relatively
small number of rules to be followed when
using the calculator, Hence, it is easy for a
machine code programmer to include
‘calls to the calculator’ in his, or her, own
programs.

The calculator is called into use by a
particular ZBO restart instruction — Rst
0028h — followed by defined bytes that
indicate which routines are to be used. All
the routines in the calculator have their
own unique defined bytes, which makes

Calculated actions

lan Logan explains how to use the calculator in the last

for a very compact internal calculator
language.

Now for the rules:
(i) Look after the calculator stack correctly

The main work area is the calculator
slack. In this area the user can store
S-byte numbers or 5-byte string descrip-
tors. The system variable Sikbot always
points to the base address of lhis area,
while the system variable Stkend always
points to the first free location above the
current stack. If this stack is empty, then
these two system variables will hold the
same address; otherwise Stkend will al-
ways point higher in memory than Stkbot.

The calculator stack is used in the
standard "'last-in, first-out” manner. It is

undesirable, though not normally fatal, to
either take a value off the stack when it Is
empty, or to leave unused values on the
stack when moving on to the next part of a
program. Remember that the calculator
stack is totally separate from the Z80
machine stack and that 5-byte values are
never scored on the machine stack in
normal operation.

(i) Make use of the calculator's memory
area

There is a second work area used by the
calculator and that is the memory area. It
has 30 locations that form a sub-area
within the system variables area. In these
locations it is possible to hold six 5-byte
values in an ordered manner. These 5-
byte slots can conveniently be labelled
‘mem-0, mem-1, mem-2, mem-3, mem-4
and mem-5'.

The system variable Mem normally
points to the base address of the memory
area and hence forms a vector to the
current memory area. Indeed, the machine

The Complete Spectrum ROM Disassembly).

DEFB LABEL
86 series-06
88 series-08

8C series-0C
A0 stk-zero
Al stk-one
A2 stk-half
A3 stk-pi/?
A4 stk-ten
CO st-mem-0
Cl st-mem-l
C2 st-mem-2
C3l st-mem-3
C4 st-mem-4
C5 st-mem-5
EQ0O get-mem-0
El get-mem-=1
E2 get-mem-2
E3l get-mem=3
E4 get-mem-4
E5 get-mem-5

Tgble of Calculator Routines (adapted from
| DEFB LABEL | DEFB LABEL | DEFB  LABEL
00 jump-true |15 str-less | 2A abs

‘01 emchange |16 strs—-egql | 2B peek

02 delete 17 strs-add | 2C dn

03 subtract |18 valg 2D wusr-no
~ 04 multioly |19 usr-£ 2E strg
| 05 division |1A read-in 2F chrg
- 06 to-power | 1B mnegate 30 not
O o 1C code 31 duplicate

08 no-&-no 1D wal 32 n-mod-m

09 no-l-eql |1E len 33 jump

OA no-gr-eq |1lF sin 34 stk-data

OB nos-neql |20 cos 35 dec-jr-nz

0OC no-grtr 21 tan 36 less-0

0D no-less 22 asn 37 greater-0

OE nos-eql 23 acs 38 end-calc

OF addition | 24 atn 39 get-argt

10 str-&-no |25 1n 3A truncate

11 str-l-eql | 26 exp 3B fp-cale-2

12 str-gr-eq | 27 1int 3C e-to-fp

13 strs-neql | 28 sqr 3D re-stack

14 str-grtr | 29 sgn

All 'defined bytes' are given in hex.

¥ =
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code programmer is quite at liberty to
move the memory area by allering the
address in Mem if so wished.

The calculator contains routines for
handling the values in individual slots,
which can be very useful when a value is
to be held aside for a moment.

(iii) If in doubt, save H and L'

In the normal operation of the Spectrum,
the alternative Hl register pair contains the
return address required after a Usr
machine code routine has been executed,
Although these registers are not normally
disturbed, it is good practice to store and
later restore these particular registers if
there should be any doubt.

(iv) Transferring values to the calculator
slack

There is a series of ways of putting
values on the calculator stack and each

has its own advantages and disadvan-

tages.

@ Intagars in the range 0 - 255
Thesa are best translerred by entering the value into
tha A register and calling tha subroutine STACK-A
(2D28h).

@ Intagers in the range 0— 65535
Entar the value into the BC register pair — high byte

in B, low byte in C: and call STACK-8C (2d28h).

@ Sirings
A string descriptor comprises five bytes. A two byte
length, a two byle starting address and a fifth
unused byte. Note that the siring of characters can
never iisaell be put on the calcuiator stack.
A string descriplor can be transferred by entering the
length into the BC register pair, the start inlo the DE
register and calling STK-Store (PABGh).

@ Transferring a number as a siring
It is possible to transter a number by putting the
5-bytes of the floating-point number into the
appropriate registers and calling STK-STORE
{2ABsh). The A register has to hold the exponent
Hﬂﬂﬂﬂl E, D, C and B registers the four bytes of the

mantissa, 2
The action of transferring a value to the
calculator stack adds one to the number of
iterns on that stack. Values can be trans-
ferred to a memory area slot directly, the
correct base address being derived from
the system variable Mem.
(v) Taking values off the calculator stack
Again, there are a series of ways of
taking numbers or strings off the calculator
stack:
@ Numbars whose integer value is 0 - 255 |
A call lo the routing FP-TO-A (2DD5h) will compress
the topmost value on the stack Into the A register.
The carry flag is returned resel if the value fils
successfully.
@ Numbers whose integer value is 0— 65535
A call to the routine FP-TO-BC (2DA2h) compresses
avalue Into the BC register pair. Again the carry flag
shows overflow.
In both cases the zero flag is sel for positive
numbars and reset for negalive numbers. Note thal
string descriplors do not fend to compress lo
sansible numbars!
@ Felching string descriplors
A call to STK-FETCH (2BF1h) takes a 5-byle value
off the stack. It puts the first byle into the A register
(normally a zero) and the other bytes into the E and
D registers (normally the starting address) and the C
and B registers (normally the length of the string).
@ Printing a value as a decimal number
This action also takes a value off the stack. A call o
PRINT-FP (2DES3h) leads to the topmaost value being
taken as & number and it is printed &t the current
print position.

Calculator's routines
The full list of the 82 routines is given in the
accompanying table. The most important

routines are as follows:

(i) Stacking constants

The calculator has a table of five con-
stants, all of which are very useful. They
are: stk-zero (AQ), stk-one (A1), stk-hall
(A2), stk-pi'2 (A3) and stk-ten (A4). In each
case, the required constant is added lo the
calculator stack as a 5-byte number.
(i) Arithmetic operators

The main arithmetic operations are:
addition (OF), subtraction (03), multiplica-
tion (04) and division (05). In each case,
the two topmost numbers on the calculator
stack are replaced by a single result.
(iii)y The numeric functions

There are a large number of routines for
handling functions, eg, tan (21), 1n (25),
sqr (28), etc. In all cases, the topmost
value is modified by the function — the
stack remains unchanged in size.
(iv) Manipulating the stack

There are four special routines that are
very useful:

® exchange (01) — the two topmost values are
switched over.

@ delete (02) — the lopmost value is lost,

@ duplicate (31) — the lopmost value is repeated.

® restack (3D) — the topmost value is converted to the
long form it it is a short integer.

(v) Transferring values to the memory area
The six defined bytes CO0 — C5 are all
'st-mem-x' instructions. This action merely
copies the value to the required memory
area slot. The stack is left unaffected.
(vi) Fetching values from the memory area
The six defined bytes E0 — E5 are all
‘get-mem-x" instructions, The instructions
in this group transfer values to the calcula-
tor stack and the stack thereby increases
in size.
(vii) Exiting from the calculator
The end-calc (38) routine has to be
called as the last routine whenever the
calculator is used. This routine has no
action other than to return the user to
normal Z80 machine code.

(viii) Stacking 5-byte numbers

The routine stk-data (34) is of special
interest, as it allows the user to stack
numbers from within a series of defined
bytes. Although a compressed form can be
used, it is probably easiest if the ‘34" is
followed by the five bytes of the number
with the exponent byte increased by 70h.

Using the calculator

The accompanying Basic program illus-
trates how the Spectrum's calculator can
be used. The task of the program is to do
no more than print the value obtained by
‘cubing’ the Input value. Of course in this
instance the use of ‘Print a"a’a’ would be
easier, but less instructive.

The parts of the program are:
Linas
1 the title.
10 the INPUT value for ‘a’ is requasied.
30-70 the 5-byle value of 'a" is moved lo the

‘slot’, mam=5. (The INPUT valuea is presant
in the variables area and needs o ba
passed to the calculator; and this 5 a
suitable manner lor the present example.)
a machine code routine of ten bytes. The
basa of the area has been selecled as
32000. (Just a suitable round number, )
The assambly list is:

RST 0028,FP-CALC jinvoke the calculator

DEFB ES.get-mem-5 ;take the value ‘a’.

stack holds ‘a’.

;stack holds 'a’,'a’,

stack holds ‘a’.'a’,'a’.

100-190

DEFB 31, duplicate
DEFB 31.duplicate

DEFB 04 multiply  ;stack holds ‘'a’,'a"a’.
DEFB 04, multiply  :stack holds ‘a"a®a’.
DEFB 38,end-calc  ;exit from the calculator

Jeaving ‘a*a’a’ onthe stack.
JP 2DE3,PRINT-FP axit from the machine code

routine via PRINT-FP s0 as
#o print ‘a*ata’.

200 execute tha USR routine,

210 supply a 'line-feed'.

220 around once again,

Note: Line 20 does use the ‘'mamory area” hence it is
placad batora the moving of tha ‘a’ value,

This example of how to use the calcula-
tor is just a starter and is not meant to do
any more than introduce the subject. For
more information, refer to Understanding
Your Spectrum or The Complete Specirum
Rom Disassembly published by Mel-
bourne House. |
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DRAGON

35

Saveandload...

Brian Cadge explains how to catalogue your tapes

to screen or printer

is article deals with the Dragon's
casselte operating system and how it
can be used to Save and Load programs
from machine language. This will be useful
for anyone writing programs like word
processors which need to access the
cassetle recorder.

The cassette interface operates at about
1,500 baud (180 characters per second)
and uses blocks of 256 bytes for Loading
and Saving. The cassette buffer usually

7 USRAQ(@) to gel a screan output, or
7 USRO(1) to get a printar output.

Any other number in the bracket will
yield a syntax error message.

Place the cassette in the recorder, as if
to Load the program, and press play, As
programs are encountered, their file
names will be displayed, together with
filetype (Basic, data, or machine code).
For machine code programs, the start and
entry address of the program is also

Location 124 contains the block type —
1 is data, 0 is namefile, 255 is end of file. If
this location contains a namefile, then the
filemame and filetype are printed to chan-
nel-(@chan. f machine code is involved the
start and entry addresses are also printed.
The rest of the blocks are skipped, display-
ing the block number until an end o file is
found. The program then loops and starls

searching for the next program:
@PRINT will print the character in register A lo the
channel in location 111.
@ENUMPRT will print tha number in the D register to
channal in location 111.
@MOTOROFF will turn off the relay (Routine 48581 —
not usad ham — will lun it on).

To Save data to tape, the best method is
to access the Csavem command in the

Rom. Follow this procedure:
Ld X, Return address to your program

starts at address 474 in the system Ram printed. Finally, the block number is seen PSHSX

but may easily be changed. ticking over in hexadecimal — one block is ;ﬂ‘;‘f;gﬂ of data to be slored.
This program is designed to end hours 256 bytes of data. PSHS X

of searching tapes with thousands of Skipf The Rom routines are all given labels in  Ld X, End of data

commands — it will catalogue the pro- lines 30-100 of the assembly language FPSHSX

grams on your casseftes to either the
screen or printer (if attached).

listing — look at the listing for actual entry
addresses.

Ld X, Entry address (use 46004 If not actual machine
code)

ST X 485
To enter the program either key in the Location 126 contains the address ofthe  psHs x
assembly language listing directly (if you start of the cassette buffer, which is set to  JMP 39185

have an assembler), or enter and Run the
Basic loader program. This program will
check for errors in the Data statements —
avoiding a machine crash,

To use the program type:

474 as normal in line 260. (wsearch starts
the cassette motor and looks for a header
(128 bytes of hex 55). Control then goes to
(@getblock, which Loads a block of data
into the buffer.

The Rom routine will then Save the data
and return control to the first address
pushed onto the stack. Similar routines
can be accessed for Loading, but (@search
and (@getblock should be sufficient.

1@ CLEAR 209, 32499

@,6F,BE, 1,DR.,RE

1,8R,8.,B7,FF,21.7F.1

4,F.8D,1,39,81

2@ FOR I=1 TO 233:READA%:Z=VALL "&H"+A%$ ) CS=CS+2:POKE 1+32499,7 HEXT
3@ DATA BD.8BB,27.£1.1,23,5.C6,2,7E.B83.,494,7C.0,68.7F.,1,41,50,27.5,86.FE,B7,1,41,B
b.BR.77.,8E.1.DR.5F,7E,BD,BD.E7,BD,BS, 3E,26.FB,B6, 9, 7C, 26.F6,B0,80,DC,B6. 1, 41,B7.

48 DATA 88.8D,B%5,4R.8C,1,E2,25,F&,86,20,BD,B5,4A.B6,1,E2.80,75.,81,2.26, 16,86, 28,
BD,BS,4A.FC,1,E7,BD. 95, 7R, 86,20,BD.B5,4A,FC, 1.E5,BD, 9%, 7A. 86, 20,B0,B85, 4R, B6,FF, 2

5@ DATA 48,BD.7F,92.BD,B89.3E,B85,0.7C.,81,FF.27.,5,7C. 1,40, 20,EE, Elé; 1,.41,B7.8,.6F,7C
& EJ ES-‘ ?E*EJ ES" BEJ DJ ED.-' EEJ""HJ EE! E'[I'JEEJ 1!43.1 EFJEq‘J FEJ44J44J 44.! 444 EDIEJ‘&D! EEJ 1 lq'EJ'E

ﬁa DHTH HJEq'-Fq'JEEJ?aFEHJEJEEJB?JEEJEBFEEJESJHTJE4JE‘EJ34JE.IEEJ533DFE3J?FJCEJ lei.i

C&,5.A6,080,680.B3, 4R, 3R, 26.FB, 35,82, 42,41,53,42,43,44, 41,54, 41,28, 4D, 43, 4F , 44, 45
| 7@ IF CS<>25363 THEN PRINT"DRTA ERROR":STOP
30 DEF USR@=32500
=

7EF4 20 PRT
7EF4 30 ®START EQU X
BS54 40 BFRINT EQU 46410
S57A S8 ENUMPRT EGU 38266
BDE7? 60 BSEARCH EQU 48615
B93E 70 ®GETELOCK EGU 47422
B0DC 80 @MOTOROFF EQU 48604
2140 30 @BLKS EQU 320
2141 108 BCHAM EQU 321
7EF4 BDSB27 208 JSR 35623
7EF7 C101 210 CMPE #1
7EFS 2305 210 BLS @OK
7EFB C602 220 LDB #2
7EFD 7EB344 220 JMP 33604
7FO8 7CORES 230 ®OK INC 104
7FO3 7FO141 230 CLR RCHAN

, 7FOE 5D 230 TSTE '
7FO7 27@% 220 BEQ ®SCR {
7FAS 86FE 249 LDA #254 |

| 7FOB B70141 240 STA GCHAN |
7FOE BDEATT 250 ®SCR JSR 47735
7F11 SER1DA 260 LDX #474
7F14 SF7E 260 STH 126

| 7F16 BDBDE? 270 BBEGIN JSR BSEARCH

| 7F19 BDB93E 280 BERROR JSR @GETBLOCK
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HS';’S‘. SECTOR 7/ SOFTWARE

GAMESPACK
ror THE ORIC a8k

7 GAMES PROGRAMS ON ONE CASSETTE FOR £7
LASER-STATION — A planetary space duel

On & lonely red mining plaret, delend your [Eser insladladion Irom & descendeng enemy Saucas
Knock oul the saucer's pholos bolls with the laser unhil the saucer comes in range, bul waich
wor energy leved gnd don't ket the sawucer hif tho recharging plani

OBSTRUCTION — Territory, traps and skill —
Gear wour block arouend the scresn restnicling the movements of Orig's snake, =8t up the
doad-end trap without getting ndo & jam yoursel

MAZATRONIC — A 3-Dimensional Maze Exploration

Oric places you al 3 random point inside 2 3-dimensiosal maze. Mave through the maze and use
an aerial plan fo deduce whare you ane, Then work wour way 1o the sxil A lascnating gamd
reguEring patignce and imagenatan

DEMOLITION — A race against time
A quality version of this addictive game. Level the cities of an abandoned planet to load and
refusl, Comprehensive sconng with biausies and s ships ior competilive players

MILLIBLOX — A Points-Scoring Chase through 7 seclors

Seven seciors 1o explore 2% Blue millibhock svades the Red milibdox. You have to score 200
poiis jn each seclor before the exif appears o the next, and each seclor contains a special
power milliblock 0 furn the tables on the Red milliblox fof 3 Shor while

NOUGHTS AND CROSSES — The Traditional Game

Thrae skill leviis 1o provide even the younges! gamester with a suifable opponent

MATHS-TEST — Combines Maths and Fun

A game for youngsiers 1o practice their maths, Onc sets guestions on 10 skill iovels. A comect
answer gives you a chance bo shopl down invading spaceships, With sach cormecl answer more
Snaceships anpear and ey get fasler

ALL GAMES HAVE MULTI-SKILL LEVELS
SEVEN GAMES PROGRAMS ON ONE CASSETTE FOR £7 (43K version only al present)
Send chegue or PO for E7 1o

SECTOR 7 SOFTWARE
PO BOX 8, NEWTON ABBOT, DEVON

S e R R PRy

® Compatible with Spectrum, ZX81, Jupiter Ace
® 2 Independent Fire Buttons

® 8 Directional Microswitched action

@ Plugs into edge connector

@ Interface complete with edge connector

@ Atari joystick compatible

@ Joystick with Interface £29.90

oty A e L e L L
I B s x e n i i s AR

SRR RN RN RN ERNRNEANAVRUERERERRRRERRDON

At last! A joystick that works!

Cambridge Computing bring you the flrst intelligent joystick.

Warks on all existing software - regardless of which keys the program
uses, No need for specially written software. Features include:

Please send me:
...joystick, interface, and tape @ £29.90.... [E

Spectruml] ZX810] Jupiter Ace[]
.winterface and tape @ £24.00........ccco0000000 |E

Spectruml_] ZX81[] Jupiter Acel ]
joysticks @ £7.00... ¥l WRSab A |

Spectrum[j Zx81[] Juplter Ace[j
Total including VAT .......... |E

€4{ CAMBRIDGE COMPUTING
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Wizard Softwanre

ARCADE GAMES %,
FOR THE T

DRAGON

SMASH

£7.00
A super “break out" type game in high resolution graphics.
Features include a demonstration mode, 9 bat angles and
walls of increasing difficulty from a single wall up to a full three
walls. Continuous display of score, best score and balis
remaining. RECOMMENDED BY THE MICROCOMPUTER
SOFTWARE CLUB.

EVICTOR £7.00

A reactive game with machine code for extra zip. Evicl the
aliens from their selfl re-generating and defended base.
Features lasers, phasers and bombs. 5 skill levels. Also
features a demonstration mode.

ALIENS+ £7.95
A machine coded Arcade game presented in high resolution
graphics. Features 48 invaders, mother ship, 4 defenders per
wave, 4 shields + bonus shields. Continuous display of score

during game.
Still available:
WIZARD £6.50 FRUITA £6.50
SIRIUS IV £6.50 TRIPLET £5.50
GALLEONS £5.00 BREAKER £3.50
DRAGON STARTREK £8.45

Al prices inclusive, mall order, cheques or postal oroers o

WIZARD SOFTWARE, DEPT. PCW, PO BOX 23
DUNFERMLINE, FIFE KY11 S5SRW

Also avaitable from software relgilers
Sand large SAE for full program catalogué
Aoyalties paid for supsanior guality DRAGON softwars

Enquiries from dealers
are welcome, ring
Chris Lloyd on
0223-522905

Please make cheques
and P.O.s payable to: .
Cambridge Computing, PCG

1 Benson Street,
Cambridge CB4 30..
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GREAT VALUE FOR MONEY WITH OUR

SPECTRUM

SOFTWARE
GAMES FOR THE 16K or 48K SPECTRUM

MONGOOSE (m/c) and BEAR ISLAND £4.95
Fast and turious arcade action with these colouriul high speed games.
REVERSI (m/c) and POKER DICE £495
Classic strategy and addictive gambling games

TIME-LINE (m/c) and TASKS £4.95
A superb 16K lext adventure and a collection of mind stimulating
puzzlas.

MAGIC CASTLE (m/c 48K only) £4.95

A grpping adventure. Hescue the princess, but beware of booby traps

and vampires,
3D MAZE OF GOLD (m/c) £5.95
Amazing full colour, high resolution views as you walk around a large

labyrinth.
EXTEND SPECTRUM BASIC (16K or 48K)
WITH WHITE NQISE AND GRAPHICS {m'eg) EE.95
Adds many useful commands to BASIC including a window systamn and
true explosion type sound eflacls. Extensive manual supplied,

EDUCATIONAL PROGRAMS

CESIL £5.95
A widaly used O-level teaching language available for 16K or 48K
Spectrum Dragon 32 and 18K ZXB81. Supplied with a comprahansive
manual

HAL £5.95
Another popular O-level teaching language for the 16K or 48K
Spectrum.

VISUAL PROCESSOR £5.95
Provides an "on screen display of a simple Micro-processor illustrating
its internal operation as it runs your programs. With comprehensive
manual. For the 16K or 48K Spectrum.

Our Software is now available from many compuier shops nation-
wide, or direct from us by post or phone. SAE for details. Dealer

enquiries walcome.
G I LSO FT .TELEPHGHE YOUR ORDER

e WITH,
ﬂ?ﬁ?m"ﬁﬂggﬂg I ) ‘
am
Tel: (0446) 736369 T !

e

TO MAKE A SUPER GAME INTO A FANTASTIC
GAME YOU NEED SOFTLINK 1.

This will allow you to use a Kempston type joy-
stick with all the following Spectrum games:
Arcadia, Penetrator, Horace Goes Skiing, Spec-
tres, Flight Simulation and Space Zombies.

ONLY £4.95
SPECIAL OFFER

Spectres plus Softlink 1
Arcadia plus Softlink 1

SUPER SOFTWARE FOR YOUR CBM 64

Cyclons, Pakacuda, Escape MCP, Centropods,
Anhilator, at only £5.65 each

FOR YOUR UNEXPANDED VIC
Escape MCP, Pakacuda, English Invaders, The
Catch, Paratroopers, Antimatter Splatter, at only

£5.65 each.
Crazy Kong onlv £6.50.
FOR ANY VIC

Catcha snatcha, Wacky Waiters, Arcadia only
£5.25 each.

FOR YOUR VIC PLUS AT LEAST 8K
Critters, Cyclons, only £5.65 each.
MNew for your 64
Star Trek, Panic 64, Frogger 64
Cheques and postal orders to

BYTEWELL

203 COURT ROAD, BARRY
SOUTH GLAMORGAN CF6 7EN
Tel: (0446) 742491
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I-F‘I:eaae send me

signed

from Sunshine

Androids (Any ZX Spectrum)

Trapped in an endless maze populated only by vicious
androids your only objective — survival.

You have a lazer of course and can withstand a few
blows, but you'd better be quick on the draw, these guys
are designed to kill. Maybe you can find an exit — but
escape is impossible and your replenished resources
won't last long. -

The fastest, most head-spinningly demanding game
you'll ever play. £5.95

copies of Androids at £5.95 each
| enclose a chequelpostal order for £ : _____payable to
Sunshine Hobhouse Court 19 Whitcomb Street London WC2 7THF

Mame

We can normally deliver in lour 1o five days
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DRAGON

7F1C
7F1E
7F21
7F23
7F26
7F2S
7F2C
7F2F
7F31
7F34
7F37
7Fas
7F38
7F3E
7Fa1
7F43
7F45
7F47
7F4g
7F4C
7F4F
7FS2
7FS4
7FS7?
7FSA
7F=D
7FSF
7FE2
7FES
7FET?
7FER
7F6D
7E70
7F73
7FT6
7F78
7F7A
7E7D
7F7F
7F82
7Fas
7FO8
7F88
7F8D
7F 90
7F32
7F95
7F96
7FS8
7F39
7FIA
7F38
7FSC
7FSE
7FaF
7FR2
7FR4
7FRAG
7FA7?
7FR9
7FAR
PFAD
TFAF
7FE1
PFBA
7FBS
PFE7
7FB8
7FBA
7FBC
7FED
7FCO
PFC2
7FC4
7FLCE
7FCS
7FCA
7FCC
7FCE

FFLD

2EFB 298
BEARTC 300
26FE 388
EDBLDC 318
BEA141 328
BYO86F 320
SE@1DA 330
REB@ 340
BDBS4A S48
aCBlEZ 348
25F6 349
8628 350
BDBS4R 358
BEBLEZ2 368
Bo7"S JE\
a1z 378
2616 3ve
gs2e 288
BDBES4R 288
FC@1EV 380
BD357H S8
8520 398
BDBS4A 358
FCRI1ES 408
BD2S7A 4ae
8620 410
BOES4R 410
B&FF21 428
SRes 428
BPFFZ1 428
7Fai4e 438
BD7F92 448
BDBS2E 458
Bo@BA7C 458
B81FF 478
2789 470
TCalap 488
ZBEE 488
B60141 450
B7@BEF 450
rCeaas 456
TCeass 458
|6aD a8
BDBZ4A s0e
2834 =615
B58148 =P
oF o518
a4Fe —<@
44 528
44 528
44 S20
44 520
sDes 538
SC it
BEA140 40
248F S48
apal S48
39 el
B818A S68
<434 o968
aB7a S7e
2002 , 9re
BB37 SE0
SEBE oS98
3085 &80
A7B4 608
39 608
3482 518
CEBS eie
3 &le
C37FCE 6268
iFal 538
CeR3 634
HESH 548
EDBES4H 640
=H 556
2EFE 58
358 658
4241534543444154 roeg

1888

BHME CERROR
LDA 124
BHE ®ERROR
JER EMOTOROFF
LDA ECHAM
STAH 111
LDX #474
ENAM LDA X+
JER EFRINT
CHPK #474+a
BLO EHNAM
LOA #32
JER EPRINT
LDA 474+
BSR RTYFE
CMPA #2
BHNE ECONT
LDA #32
JSR EPRINT
LDD 474413
JESR ENUMFRT
LDR #32
JSR EPRINT
LDD 474+11
JER EMUMPRET
BCONT LDA #32
JSR EPRINT
LDR 635313
ORA #8
STR 65313
CLR BBLKS
BLOOP JSR EBHEX
JER EPGETBLOCK
LDR 124
CMPR #2555
BEQ® EBFIN
INC @EBLKS
BRA ELOOP
EFIN LDA ECHAW
STA 111
INC 137
INC 137
LODR #13
JSR EBPRINT
BRA EBEGIM
EHEX LDR EBLKS
CLRE
. ANDR #2440
L5SRA
LSRA
LERA
LSREA
BSR RCHROUT
INCB
LDA EBLKS
ANDA #1595
BSE EBCHROUT
RTS
ECHROUT CHMPA =18
BHS ®ALFHA
RDDR #112
BRA EBFUT
RALFPHA ADDA #55
BPUT LDXE >13&
LEAX B.»
STA %
RTS
BTYPE PSHS A
LDB #5
MUL
ADDD #ETEXT
TFR D. X
LDE #5
ETYP LDA . X+
JSE EPRINT
DECB
BNE 2@TYP
PUL:s R.FLC
BTEXT FCC "BRSICDATA MCODE"
END RSTARRT
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FOR FIRST
TIME USERS...

A new series of books which
introduce newcomers to the most
widely used micros in the
marketplace.

The books assume absolutely no knowledge about
computers and the reader is shown even the most
fundamental operations such as "switching on”"
and “loading a program”. The books lead the
reader through simple programming and then onto
graphics, with several programs which show how
to achieve pictures and even animation. The
books contain a number of specially written
programs which show the full potential of these
machines.

“The text is liberally supported by all manner of useful
diagrams and illustrations (including many black and
white photographs of the screen). The overall
presentation is excellent, The printing, setting out and
listings are clear and positively invite the reader fo

have a go. EDUCATIONAL COMPUTING

e N
u.-LJ'-'lﬁl THE :

ORDER FORM

READ-OUT BOOKS AND SOFTWARE
8 Forge Court, Reading Road,
Yateley, Camberley, Surrey GU17 7RX

24 hour answering service Tel (0252) B73373

Nama

Address

NOW AVAILABLE
Please send me.......copy/es all at £5.95 each
incl. postags & packing. (Allow 14 days for delivery.)

Tl Laarning to Uss the PET Computar | Laarning to Use the ZXE1 Computer
7 Learning fo Use the BEC Microcompuiar = Laarning to Use the Dragon 32

ZI Learning fo Uss (be 2X Spectrum Zl Leamning to Use the TI98/4a

2 Leaming to Use the Apple I1/He 1 Leaming to Use the Oric 1

— Learning Io Use the Commodors 64 "1 Learning lo Use tha Lynx

~ Learning io Use the VIC-20 Compular
Make cheques payable to Newtech Publishing Ltd

| enclose my cheque for £
Pleasedebit my Access L (I TTIITTTITTITTTTT]

Signed Date

READ-OUT

L-------------

L
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GRIPPING NEW GAMES 't-;

Stake your claim with GG|'E|' Dlgg'ﬂf
Try your luck with Tahtcee
BRILLIANT GRAPHICS

g Fom |
30 KINGSCROFT COURT

BELLINGE, NORTHAMPTON

L L R R R LR NARRLAARR L]

for LYNX, DRAGON, SPECTRUM
and ZX81 Software

SULTAN'E MAZE by Chrstopher Hunt, Enter the 3D Maze in search of the Sultan's
jawaits, bul beware, your strenglh may rnun out, or, you may come face o face with the
Mad Guardian. A multi-cifficulty game with lantastic graphics and sound

Price (LYMNX & DRAGON| E7.95

MONSTER MINE by W. E. MacGowan, Escaps from tha mine with as much manay as
you can, but donl gel closed in of caughi by he phowling manstors. AR podiciivg
machinge code game, with sigpers HIaF:-hlr_“::'. and sava acility Price (LYMNX B DRAGON)
E7.095. Price (SPECTHUM & TXB81) £4.95.

GOLF by Pete Allen. An excellent Basic program, giving you an 18-hole coursa, with
handicaps and choice of clubs. A golfing weakness must be specified. Amazing
graphics and sound!! Price (LYNX & DRAGON) £7.95.

l:HA_TEAI_I by Pate Alkin. & nis Type adveniurs, In which you mast wander ihe Count's
ald manaion in search of ireasure! Of course, whan tha Counl hid his reasure, than
died, he leh lots of unpleasant surprises for thasa brave enough 1o try and seak out fes
richas! Come lace to lace with Ghoulks and Ghosts, Vampines and Trolls, 40 you run of
fght’? Will the mystenous Traval Agent suddentyappear and whisk you away o far off
niaces? Where can you find the key or the lamp? Is the clock booby-trapped? Will you
die n cold and lonely death, or will you win through to ciaim the fantastic freasures of
Tha Chaleau? Price (DRAGOMN) £7.85,

GAMES PACK Il by Christophar Hunt

REVERSL Pil your wils agaknist the Lynx wilh the sasy 0 eam, yol axiromany
demanding board game. Five skill levets. from novice 10 grand master

SHAKE. Guide the snake io the food, bl watch out, he will grow and musi nol eat tha
wiall or himaedf

PONTOOM. An axcellent iImplamentaton of a lavourie card game 5 1 colour with
sound. Lynx is & mean Banker, Prica (LYMX) £7.85.

GEMPACK IV by W. E. MacGowan. Two great machine code games. with full colour
graphics. In Sea Harrler you must land your plane on tho alrcralt camer, ater
dispersing the clouds with chamical bombs, but don’t hit the ship! In Sub Chase you
must depth charge the woll pack withoul being sunk. Bolh wih lour Wevels ol play from
easy to kamikaze! Price (LYNX & DRAGON) £7.95

GEM SOFTWARE
UNIT D, THE MALTINGS, SAWBRIDGEWORTH, HEATS
Telephone: (0278) 723567
TRADE ENOUIRIES WELCOME — PLEASE RING FOR DEALER PACK

T e e T T T L T e
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- BBC & EDUCATION

Assembled—part one

Jeremy Ruston provides a simple introduction to the

intricacies of assembly language

any BBC micro programmers restrict

themselves to programming in BBC
Basic. This is not a bad idea, since there
are advantages lo programming in Basic
— programming can generally be done
quite quickly, easily and with less chance
of things not working when you try to run
the program, Just as importantly, Basic is
an easy language to debug.

Once programmers begin 1o realise the
disadvantages of Basic — slow speed and
huge listings — they often start using a
compiler in order to gain extra speed.
However, the time often comes when the
progrgmmer wishes lo learn assembly
language. This is usually because code
generated by a compiler is never as
efficient as 'real’ assembly language.

Before progressing further, it's a good
move to examine exactly what assembly
language is. A computer is based around a
particular microprocessor. In the case of
the BBC micro it is a 6502, but many
computers are based on other (usually
more exotic) processors, such as the
8088, BOBE or the ZB0.

Each ol these microprocessors re-
sponds to its own particular set of machine
level instructions, which make it carry out
certain very basic things. These opera-
tions usually consist of “fetch a number
from a particular memory location”, "add
these two numbers together” or “store a
number in this memory location”,

All these operations are identified by a
special number — lhe operation code, or
op-code — which depends on the micro-
processor in use. To program a computer
in these numbers, you simply fill up mem-
ory with the relevant numbers and set the
computer up lo execute them, This Is a
very tedious way of programming, be-
cause the numbers themselves bear no
relation to the operation being performed.
This makes them difficult to remember,
especially in the case of the B0BG, where
there are billions of different numbers.

Rather than expecling programmers 1o
remember these endless sequences of
numbers, manufacturers have developed
various mnemonics to represent these
numbers. For example, a common opera-
tion in assembly language programming is
to load a given number into a variable (in
assembly language there are only three
variables available). In machine code, this
is represented as &A9 &XX, where &XX is
the number to be loaded. On the other
hand, the same instruction in 6502 assem-
bly language is LDA £XX. In the case of
the 6502 the mnemonics are a litlle odd,
but they are very easy to remember,
because there are so few of them.

Before we can start to learn aboul 6502
assembly language programming, we'll
have to learn more about the 6502 itself.

Internally, the 6502 consists of several
registers. These registers are similar to the
variables that you use in Basic, except that
they are more limited in range. Most 6502
registers are 8 bits wide, which means that
they can only hold a number between 0
and 255.

The registers provided are the accumu-
lator, which is often referred to as the A
register, the two index registers, which are
usually referred to as X and Y, the program
counler register which is called PC, the
stack pointer which is called SP and the
status register which we shall call P,
although there is no defined standard for
this register.

The accumulator is the most important
register of the system. It is used for all
arithmetic and logical operalions. It is 8
bits wide. The index registers are used to
access memory, but they are often used
for passing parameters to subroutines.
The index registers cannot be used for
arithmetic of logical instructions. Both in-
dex registers are 8 bits wide.

The program counter is probably the
oddest register. It is 16 bits wide, but it
cannol be accessed directly by the prog-
rammer. It is used to keep track of which
instruction is being executed.

The stack pointer serves exactly the
same purpose as those used in Basic
programs in the rest of this book. The odd
thing abrout this one is that it is only 8 bits.
Because it is used to access memory, we
might expect it to be a full 16 bits wide. The
stack pointer is always assumed to be
between addresses &7100 and &1FF, so
the top 8 bits are not needed.

The status register contains & bits,
which reflect various things about the
current state of the microprocessor. For
example, one of the bits is always a 1 (or
“set”), if the last instruction dealt with a
number that was zero — it is only unset if
the number was nat zero. These fiags are
used for things like testing lo see if one
number is greater than another.

Because there are so few of these
registers, it is also possible to treat all the
memaory locations in page zero (the bottom
256 bytes of memory) as 256 extra regis-
ters. They aren't quite as good as real
registers, since they are slower 10 access.
In addition, in the case of the BBC micro,
many of these registers in page zero are
used up by Basic and the operating sys-
tem. In fact, the only locations in page zero
that are free for us to use are &50to &8F.
In theory, that should read &701o0 &8F, but
most machines do not use locations &5010
&6F,

Most of the 6502 instructions access
memory In some way. The way in which
they access memory varies according to

indicate that this addressing mode is in

exactly what the instruction does. There
are 11 basic addressing modes (or ways to
access memory).

The most obvious addressing mode is
immediate addressing. In this mode, the
data for an instruction follows immediately
on from the machine code identifying the
instruction. In other words, this mode
means we are loading the accumulator
with a number, rather than the number
found at an indicated address. It is similar
to the Basic statemenl Let A = 23. To

use, the number is preceded with a £ sign
(pronounced ‘hash’). Eg, Lda £8 would
place the number 8 in the accumulator,

n the other hand, if you miss oul the
hash sign, you get direct memory

addressing. This means "load the accu-
mulator with the contents aof the given
memory location. Using the above exam-
ple, Lda 8 would mean "‘load the accumu-
lator with the contents of location 8", In
Basic, a similar statement would be “Let A
= 78",

Direct addressing comes in two forms —
8 bit addressing and 16 bit addressing.
The idea is thal you can access any
location using the 16 bit addressing mode
(for example, Lda &3200). If the address
you wish lo access is in the first 256 bytes
of memory, you can omit the most signifi-
cant byte from the address. This makes
instructions which access the first 256
bytes of memory faster than the others.

The BBC micro assembler automatically
decides which of the two kinds of direct
addressing should be used, which means
that you rarely have to think about the two
kinds of instructions. However, it is sensi-
ble to ensure that any data that you may
wish to access in memory repeatedly
during a program is placed in page zero.

The next addressing mode is sometimes
call “implied" or “inherent”. In this addres-
sing mode, no data is required by the
instruction, This means that the instruction
is written without any memory address
indicated in the assembly language. It
doesn't need any data, because instruc-
tions using this mode always imply their
own data. Examples of this kind of mode
are Clc, which clears the carry flag, Tax
which transfers the contents ol register A
to register X, and the similar Tay.

Accumulator addressing is similar to
implied addressing, except that the data is
always assumed to be the accumulator.
The trouble is that these instructions can
often use other addressing modes, so it
becomes necessary to include an indica-
tion of the addressing mode required. The
normal way of doing this is o include the
letter “A" after the mnemonic. For exam-
ple, the instruction As/ &3200 means
“multiply the contents of location &3200 by
two", whilst As/ A means "multiply the
contents of the accumulator by two . |

To be continued next week.

This ts an extract trom The BBC Micro Compandium,
available from 1 August from Interface Publications,
d4-46 Earls Court Road, London W8
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AVAILABLE NOW

A\ e for ZX81 16K
Exten d the sound 30 &4 FO}? ANDK Spectrum 48K

Dragon
capabilities Q

0” 32 Commodore 64
of your Dragon 4 PURCHASE LEDGER . . . handles up to 100

accounts, invoices, payments, VAT handling and

DRAGON 32 analysis. Selectable print options.
‘ SOUND EXTENSION MODULE ‘ SALES LEDGER . . . spec. as Purchase Ledger.
@ Fully-cased Module plugs into cartridge port COMBINED DATABASE . . . fully definable, vast

® Provides 3 channels of sound: 3-note chords and spreadsheet storage, rapid calculations. Terrific
harmonies over 5 oclaves value.

= !';LSDBEEE-HEW RS LRITIRRC: N0, NBedl W0 el of MICROLYMPICS 1 . . . each containing 10 action

@ Many built-in sound effects (eg bomb, laser) MICROLYMPICS 2 . .. games. Selection of stan-

@ Music and graphics can oceur together without loss of dards (Pac-Man, etc.), plus new amazing
speed games.

@ Based on popular, well-proven sound generator
@® Two Input/Output ports included ALL TAPES COME WITH FREE BACK-UP TAPE

IN PRESENTATION BOX
ONLY SINCLAIR SPECTRUM

ZX81, 16K 48K COM. 64 DRAGON
£34.95

Cheques/POs/ - 1o inclusive

J.C.B. (MICROSYSTEMS)
29 SOUTHBOURNE ROAD LIRS IR
BOURNEMOUTH BH6 5AE F’iﬂﬂﬁ make cheques and PO

Tel: (0202) 423973 RNIK MICROSYSTEMS,

g . 30 KINGSCROFT COURT
Write or phone for further details BELLINGE. NORTHAMPTON

@ User manual provided, with examples

NOW YOU CAN LIFT STATIC DRAWINGS, PHOTOGRAPHS, ETC RIGHT

OFF THE PAPER AND BRING THEM TO LIFE INTO YOUR PROGRAM!
T‘Hﬂ POTENT FEATURES COMBINE TO BRING YOU UNIQUE NEW POWER OVER YOUR SPECTAUM GRAPHICS!

@ ACTION-TRACER /niter arawings,

FI‘“]H " " H '*I‘ S0 .H_' ‘o R e Efaiogsapke, pabriings, letferdng - in fect ANY paper-Daped
Nuw T e} irmages ditn Al Ssour Iine drawings on yowr Specium
*+ 2 AND INTO you ST L S e e 3 ey i
i ™ Cay o '
. PH""“-*“'I- { 'I ,.,.'}'T -::rﬂh-ﬂmn Oepign tHal has fo b laboriowsly
Ll grpnad on and ofF lape, Deceine

inferprels your an-
® GHOST-WRITER .o conign inio ine
prociey seguence oF Bakic el N mided io EXACTL Y
Figwoaiuce (L and en weilea e prograam IaF i, dWRCily
il maemary! Mew progrmn Unes appeer v pour BEiing
which ard AiiFlmgriehabds from ol Fou might Rave
weilfen pocsdll Whes pou er firighed, POWWER-GRAPMICS
will ‘paW-gesirocd |, eaving Defingd orily o few e oo
s roady 1o B

MOGETHER THEY RE DYNAKRC!

The Niw Srogidn capfinll poer deaign OVWABCALL Y
gfving youw insfandly e power o MOVE § anpwhere. o
SHAWK o dren o 2 pingle piaal, o EXFAND i i A the
seyman. Yow can SOUEETE ov STRETCH i indo weieg
Matoriioins, Mg o UPSEDE DOWN o BIRROR-AMAGE i
MOTATE i in ife plamse of ihe BCrmen W DR e
MAMPIRLATE IT UMDER FOLUSE FULL CONTROL?

‘:':"_'H_“I' 110 e j
WENFE] {ib i II. ]
(R TTEEHT] ". ; |

worky o py WIFD & o fapig g ! i
ABC by GNOST. R aive Oapiics mede sany my : { 1
"E"l VErEaf r, . |
I OO s ing i 4l

CANTEULA TION DR A MNIMA TION - GMOST-WRITER ALWAYS WANTES INETANT FORGERY!

EXACTLY THE PROGRAM YOU NEED! e I ' How would you ke o wiile 4 program il . gl |
¥ou can isd GHOST-WNTES io program seiscisd pavts Of powr degign Rignd peur (e STRCHy A8 you 00 pourFelr T = )] ==
wiih Maslr own special ine sumbers, algwing pou be call Pem B : B - 1 ‘fj'_,l. --'._IrI_ FEm
sbparaly Sub-routings. This Fou can 80 of remore pars af will - ke | J . L ——:"L'.};
i Bungen Burnds in fhis chemialny diagram ' | dl B i ‘t‘ — W

| NE jusl & [T miruies fum wiih PAORER.

||L b U} GRAPHICS! AR | W j

Animanng e Fos of g seeil oWl RPwErBaier (FBEOgaias MadT) m el as

- I-- wirrsphi - &g rhaake L POWER-QRAPHICE abaify o fesiduce fuph-speed curves ;.
ey g1 nﬁﬂ_mrmﬂﬂnilmrﬂmﬂphrunrcurndlmmhrmmm zx SPECTRUM .-#
Sl buran ! } _.'

POWER-GRAPHICE M fum 12 wie, aimple &7 operadian. snd for beginners énd FOR 18K OF 48K

- 1 - mfvancet users e 3 an dmporfan new prograTeTang Mol RSN érfends ihe I SRECTRAUM

Specivem g potpaiisl foe feppinaivee Qraphics (R0 aEciling e fegiaas Gl ¥ CH&8 F J
¥ YOU WANT PICTURES YOU CAN USE. IT HAS 0 BE POWER-GRAPHICS : AR
g e o & [

14 Western Avenue, Riddlesden,Keighle Yorks,ENGLAND l

PLEASE ASK FOR OUR ILLUSTRATED LIST OF GUARANTEED-QUALITY TRS80/VIDEQ GENIE SOFTWARE
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" OPEN FORUM

Open Forum is for you to publish your programs and ideas. Take care The graphics characters in line 15 are in
that the listings you send in are all bug-free. Your documentation ‘alphabetical order’, ie, the first one is a
should start with a general description of the program and what it does graphic 'A’, the second a graphic ‘B’, etc.
and then give some detail of how the program is constructed. We will Make sure that the graphics string G$ in
pay the Program of the Week double our new fee of £6 for each program line 9010 is typed in in the order shown,
published.
Program notes
the race track, avoiding the sides and g&“m g’“'ﬂ‘“ﬂ'hg
Race trying to reach the finishing post, shown as 4550  piom l";:;
a capital 'F'. This is quite hard to do — | 300-320 Crash routing
on Spectrum have only managed it a couple of times. If  9000-9270 Graphics setup
The object of this game, written for the you think it is too hard, you can easily Use key ‘M’ to steer to the right, and key
ZX Spectrum, is to steer your ‘car’ around 'change the track by altering lines 60-120. ‘N’ to steer to the left.
1 REM #%%%#¥ RACE ¥¥%¥%¥% =219 PRINT AT yg FLASH 1. ER
2 REHM © C.CoX IGHT 1; OUER 1 I K 2; FHFEH &; "
= GO SUB 9000 B AT XX ,4y4y,; " JHAT XX, 4y,
4 LET L¥vs5=35: LET Lps5=D 311: FOR i=1 TD i1@: BEEF .1,-1!
S LET sgni=1: LET sgnE=1 : _BEEP .B3,-30: NEXT i
8 ELS : LET pos=1 312 PRINT AT =xXx,4yy; " "; IiNK @
1@ DIM c$(8,5) 320 LET x=18: LET U= IF MMND <
12 LET x=18: LET y=15: LET xx= =.7 THEN LET pos=1
x: LET 4Wy=y 325 IF Lvs<l THEH PRINT BT 10,5
15 LET c§i1)= {pmnl": LET cQ{2 ; FLASH 1; PAPER 35; INM &; G A M
) = imi: LET c; (Z3) ="AmlpB®": LE E O UER “: GO +D 350
| T cSid)="4mipil~: LET (S(5}!="2p0p 33@ IF pos<¢*1 THEM LET pos=5S
1*: LET c$i6) =" 1p1p1“; LET c&l73 S35 LET Lp==8: GO 7O 142
—Wpip@": LET cS!5)-"4pimi" 350 FOR i=-5 TO -15 STEF -1: BE
S@ BORDER 1: INK 2 EP .3,i: NEXT i
6@ PLOT 32,160: DRAVW -15,-16.F 360 FLASH 1: BRIGHT 1: CLS : PR
I-2: DRAVY ©,-126: DRAW 185, -15.,P1 INT AT 10,7, "ANOTHER GG ="
| /2: DRAW 200,9: DRAYU 16,15,P1-2: 370 IF IMNKEY$="y" THEMN FLASH @-:
DRAW ©,120: DRAY -16,16,P1I-2: D BRIGHT ©: CLS : GO TO 4
| RAW -200.,0 388 IF INKEYS$="n" THEN STOP
. 70 PLOT 60©.385: DRAW -16.1&6, -FI 390 GO TD 37O
+2: DRAW @.62: DRAW 16,16,-PIs2: S@e@ RESTORE SzZe@
DRAW 32.0 S219 LET g$="cgaedfbh"”
8@ PLOT 1@€4,1€0: [DRAYU 16, -16 S@Z28 FOR €=1 TO LEN 3§
PI-2: DRAW 16,16, -PI.2: PLOT 12 SB830 FOR i=8 TO 7: RERD g9r: POKE
.144: DRAWU ©,-64: DRAW —E,—B,-FI USR g98$(c) +i,g9r: MNEXT i: NEXT ¢
73 9100 RETURN
9@ DRAU -1i6,0: DRAU -5,8,-FPI/2 9200 DATA 16,56,56,124,124 ,254,1
. . DRAY @, 15:; 6nﬁu 5.5,-PIs52: DRA S5, 139
| U 16,@: DRAW B6,65,P1,2 EElB DATA 130,196,254 ,124,124,56
, 100 PLOT 61.35: DRAL 75,8: DRAY 16
| 16,16 ,PI/2: DRAU ©.64 ) DRAU 16, 226 DATA ©,7,30,124,252, 124,30,
28 . =FP1./
119 DRAW 45,8: PLGT 13@,135: DR Ezsa DATA ©,224,120,62,563,62, 120
H-ﬂl; -15 -1& . PI-2: DRAWV BJ -S= . DHEA J-E-Ed-
L) PI*E 9240 DATA 3,7,15,31,83,187.7,3
120 ' CRAV &.8: DRAU ©,-24, -PI: D 9250 DATA 3,7,127,65,31,15.7.5
RAW -64,0: FLBT 245,124: DRAVU -1 S26@ DATA 0,255,255,126.60.,28, 12
E‘:l--lE‘F_-PIJJET DHH” _1EJE: DEH” 'E'l ..“'d"
~JEéFI: DRAW 16.P: DRAY 165,-16, - gg?a PATA ©,4,12,26,60, 126,255, 2
| =
140 PAPER 7: INK ©: FLASH ©
142 PRINT HT @,18; BRIGHT 1; IM
VERSE 1;"LAP ; Lp=s 7 LaEs o
145 PE%HTtH:ag'Hxé*;u 1 THEN P -
15 a L= 5=
RINT AT x.4+2;"“F" {"F ‘v’F 2,
' 147 IF po5=5 THEN PRINT AT X,4-
E : L] F wE
158 F?IHT AT xxX,4yy.,;"” “";RAT X,49;C g /'{"
&(pos , 1)
1?3 iF cfipos ,2Y="mn" THEN LET 3 e
gnl=-
1;@ IF c§tposS,4Y=""n" THEM LET 5 L__ﬁh
O | n o 1
“175 LET XX=x: LET uy=y
150 LET x=xX+{sgnli*{UAR cCElpps,3
213 LET U=U+(59n2% (VAL c§(p93.5 ku_ﬂj
%gg IF ATTR (X.4)=55 THEN GO TO g " \ B
195 LET sSgni=1: LET sgna= " F
200 IF INHKEYS$="m" THEMN LET posS=
POS+1: IF P0s>6 THEN LET pos=1 A A
21@ IF INKEY $=" THEN LET pos=
pos-1: IF posS<li THEH LET pos=8
2290 IF pos=51 AND SCREENG (xX,u}
="F" THEMN BEEFP .1,10: BEEP 1.5,1%1
@;: BEEP .1,15: BEEP 1.5,15: LET
Lps=Llps+1l: GO TO 142
250 GO TO 150 R
30@ REM xplosion ace
3@S LET \lvs=1vs -1 by C Cox
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SINCLAIR OWNERS ===
20 GAM ES mmm ‘:

IIDI'A.'L I-:'a--. F oD I g
r -ruu_-.--\.._—\..-'___..‘. 3 0T o e .
8 s HERDECIMAL | jaradaris
4 ¥ - CHARACTER GEMERATOR — of (i s ()
= Wapperil lepe i ERE et s
1 ""l Al ater T e 108 | el ey £y

mm {48k oniyy E'-'.'H'E- you face The Turk

il TRk iyl 3 Pl
||'|.|ll-_'|l_.|'|l freme-. ':lu*l-'

1 i J

' b T'-I'I'I'urﬂ 'I-:;'I-H'Ilrhp-tllllulll'm“r.l‘!-l'-l
oncassetie forall -“::m..m .T‘ml
YESP 5” GAMES! the follow ng: o .
FOR YOUR MICRO . et ".':'.'.','.L =

: A ACH Rl " SPECTRUM FuL I:II!I‘G-LlFHZ;:I'!.-.IE'H.lJ\I'II]IIJ
SALACTIE DI i LREED | DRAGON o3 o 16K ana e S .'.7-"-.-.-"-‘:'5.{_'..*. o e s

ATARI YiK=1Y -ruu. I.Enln-ir;l;-m snd EDITING — i+ ¢ »

e

(i DL A s MULTIPLE INDEKING — | &y uiersiefead syl shahies o 10 Sefoie
CASSETTEN rrEray s neeced pevienda o 'ir'ﬂ e sopfuidnaled aog 1
. -mﬂmﬂl“mh B, 1T O Wy vEy B
A ETF o Elnw T i 3w d 1

ACORN-ATOM « SUPEN FRIEMOLY — (1o

[B[B|CIT:

sHARP

NEW BRAIN e :
S s P s e m‘rm e ,,ﬂ'_" <
SUPPLY CASSETTE 50 FOR = COMPUTER Machire Code Test Temod 2

-
Il fae By e -; i TR

[ Eﬂdﬂﬁﬁ CthU'EJ"'P':" y 'JI.- FamoLir, okl ceer Or AL TS P 0 Ir'a P . 5

KFrail |III|-|-|.

Name b 1 e B NAME
Address __ Lt AR

Fo biaiiw Fapdw murfl i &wT

Mail ordey oniy

Dragon & Dungeon

LATEST DRAGON GAMES

DRAGON ADVENTURE SERIES : JUHI?EHFDHAGDNfSEHLII:"Ig
ragon rograms for children
TEM PLE OF ZGREN An adventure by Mike Meineck
An S.F. adventure by Mike Meineck  Sormmaers "iin e caste  ta¢ maen s eer morsne by e ik

! : : . claim o haro s reward you il have to prove woursed! amarear than tha creatunes who
Terran Security classed it as a suicide mission — and then guard her!

chose you! Now, after fighling your way through the Zoreen Joysticks notl required £5.95
guardships, out of fuel and with a damaged computer, your
i survival prospects look even slimmer. With Guard Robots and
Secrel Police ringing the outworld capital, even penetrating MIDAS MAZE _ i
the Ringwall will be bad enough. Only Agent 6808 would An exploration by Mike Meineck '

stand a chance, but, with the shipboard Reincarnation Unit on Al that ghitters in the Midas Maze is not gold! With Magic Holes to fall in and a
':! the blink, even YOUR survival looks questionable. So, grit Duvil's Kitchen lull of Power Pies 1o contend with, you may Aot hind the diect route
safest. You may aven be telspored)|
\ your teeth, hit the retros and prepare for the mission that could

end the Rimwars! *Joysticks nol required £5.95
.
’,. l& "Joysticks not required £7.95
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OPEN FORUM

AA Centre of particular square

Square

CC Ascii number of square code 5 Colour square (biack)
on Commodore 64 GG Ascii number of square code 400-430  Draw random square
XY Ascii number of square code 510-530  Draw random square
This is a puzzie game for the 64 which g—ﬂzﬁﬁ;u Change colour of square
tests your powers of patience and reason- program notes e E::sr colour ?ﬂ Sus
ing. 0 Colour setting 605-650 Translate letter of square 1o Asci
X(25) Used for colour flag 3 Initialise array used),

20KES3288, 7 FOKES3281.,7
JSUEBES
+ DIMALZS) ‘FORI=1TOZS WOl =0 HEAT
4 PRINT"":GOSUES:GOTOY
5 FORJ=8TOSBBSTEP48  FORK=555687T0S55522 POKEJ+K.8:
MEXT :NEXT : RETURN
¢ GOSUB488: G0TOs88 _
18 AR=1277 ' CC=1'GOSUBSED ‘AR=1280'CC=2 ' GOSUESEO:
RAAR=1337 ' CC=t : GOSUBSGe

2@1 AR=1769:CC=25:GOSUBSPA : GOTOS88

218 AR=17S57:CC=21:GOSUBSA8: AR=1637 “CC=1&:GOSUESEA
AR=1768:CC=22 ' GOSUESSD"

211 GOTOE88

228 AR=1760:CC=22 G0SUBSER AR=1648:CC=17:GOSUBSHA
AR=1757  CC=21 :GOSUBSky

221 AR=1763:'CC=23 GOSUBSE9:GOTOS08

238 AR=1763:CC=23 G0SUBSHE - AR=1643 CLC=18:GOSUBSEA:
AR=1760: CC=22: GOSUBSEe

AA=1483 :CC=18:60SUB38L
51 GOTOEea
B8 AR=1397:CC=6:G0SUBSE0:AR=1277  CC=1
AA=1400 :CC=7: GOSUESAA
61 AR=1517 :CC=11:G0OSUESE8: GOTOsE8
70 AR=149@: CC=7:G0SUBSAR : AA=1280: CC=2: GOSURSAa:
AA=1397 : CC=6 ' GOSUESEH
7l AR=1483 ' CC=8'G0SUBS88:-AR=1528 ' CC=12 :GOSURSAP
I GOTOSBE
88 AR=1483:CC=8:G05UBSO0: AR=1283 :CC=3 GOSUBSAA:
AR=1406 : CC=7: GOSURSHH
81 AA=1486:CC=5'GOSUESE. AR=1523:CC=13:G0SUBSOQ:
GOTOERa
98 AR=1406 CC=9:'GOSUBSOE AR=1286 CC=4:GOSUBRSHO
AR=1483 ' CC=8 - G0SUBS06
91 AA=1489:CC=10:G0SUBSe.: AR=152¢6 CC=14 ' GOSUBSQG
GOTOSBG
188 AAR=1489 CC=18:G0SUBSE6  AR=1285:CC=5:GOSLUESE8 :
AA=1466 CC=3:GOSUESAD
181 AR=152% ' CC=15 GOSURSE0:GOTOE08
118 AR=1517:CC=11 " 'GOSUESER AR=1397 : CC=6:GOSUBSE8 :
AAR=1528'CC=12 ' GOSUESAP
111 AR=1637:CC=1&:GOSUESER  GOTODERA
128 AR=1528 'CC=12'GOSUESE® :AR=1480:CC =7 GOSURSAO :
AAR=1517 CC=11:GOSUESEa
GOsSUBSee

121 AA=1323:CC=13 ! GOSUBS@8 AR=1648 CC=17
GOTOs08

138 AR=1323 CC=13 GOSURSEQ-AA=1483:CC=8 :GOSURSes:

HA=1528:CL=12 GOSUBSH1

GOSUBSes

GOTOE0S
148 AR=1526:CC=14:GOSUBS08:AR=1406 : CC=9:GOSUBSe.:
AA=1523 CC=13:GOSUBSOR

GOTOEBA

AR=1526 ' CC=14 - GOSUBSHE
151 AR=1849:CC=26 G0SUESGe ' GOTOSBD

AA=1648 ' CC=17:GOSUESkY
161 AA=1757:CC=21 'GOSUBSEE  GOTO&RA

AAR=163537 : CC=16 ' GOSUES#A
GOTOsBE
AA=1648-CC=17 : GOSURS@8
GOTOE88
HR=1€43 ' CC=18" GOSUBSBY
LOTOEBO
AA=1646 : CC=19 : GOSUBSFA

131 AR=13526-CC=14 GOSUBSER:AR=1643 CC=18 GOSURB5EG -

141 AA=1529:CC=15:G0SUBSA8  AR=1646 CC=1%- GOSUEBSee :
158 AR=1529 CC=15'GOSUB50M  AR=1409:CC=10:GOSUBSA0:

168 AA=1637:CC=1& GOSUESE8 AR=1517:CC=11:GOSURSEG:

178 AR=1648:'CC=17:GOSUESHE -AR=1528:CC=12  GOSUBSEE
171 AR=1643:CC=18:GOSUBSAB - AA=1768 ' CC=22: GOSUBSe8 :
186 AR=1643:CC=18:0G0SURSAA:AR=1523 CC=13:GOSUBSE0-
181 AR=1646:CC=19:GOSUBS08 : AR=1763:CC=23: GOSUBSE0:
19@ AF=1646:CC=19 GOSUES@0: AA=1526 ' CC=14  GOSUBSE0
191 AR=16849:CC=20:GOSURSeR AA=1766 CL=24 GOSUBSER:
200 AA=1643 CC=20:GOUSUESe8:AR=1529 CL=15 GOSUESEE:

11 GOTOEEOE 231 RAA=1766:CC=24:G0SUBSESE  GOTOSHE

28 AR=12680 CC=2 GOSUBSE8 AR=1277: CC=1:00SUESea: 240 AR=1TE6:CC=24. GEEUBEEE AA=1646:CC=19 ! GOSUBS@ENA
AA=1283 CC=3 GOSUESE8 AR=1763 CC=23: GOSUBSe

21 ,AR=1488 . CC=7 : GOSUBS0a - G0T0s80 _ 241 AR=1769 LC=25" EDEUBEHE GOTO&EE8

36 AA=1283:CC=3:(G0SUBSAN:AR=1280:CC=2 GOSUBRSEe: 258 AR=1769:CC=25:G0SUBSE8: AR=1549  CC=20: GOSUBSE8
AR=128%  CC=4: GOSUBSED AA=1766 ' CC=24 : GOSUBSbY

31 AAR=1483:CC=8 GOSUBS0® GOTOE08 251 GOTOSRE

48 AA=1286:CC=4:GOSUBSAD AR=1283 CC=3 GOSUBSH@: 480 (G=1'FORBE=0TO480BSTEP120:FOREE=1277TO12895TEPZ
AA=1289 CC=5:GOSUESHE i- AR=EE+EBE

41 AA=1486:CC=9:G0SUBSAG: GOTOSHE 485 IFRNDC(1)38.STHENF=32 GOTO41@

58 AR=1285 CC=5:G0OSUBSeR:AA=1286 CC=4:GOSUBS0&: 405 F=102:%(GG)=1

418 POKEAA,GG-GOSUES18

438 GO=G0G+]1 HEXT :NEXT - RETURN

508 IFRCCCO=1THENF=32 K(CCr=a:60TOS10

S80S IFXCCCI=ATHENF=182 X{CCi=1

518 POKERA-32,F -POKERAR-48,F: PDHEHH -41,F -POKEARR-1,
F POKERA+1,F

528 POKERA+33,F :POKEAA+42,F POKERA+41.F

530 RETURN

e08 FORJI=GTO48BSTEFIZ20-FORII=1237TO1249STEP3

681 IFPEEK(II+JJIo<>32THENGRS

682 HEXT:HEXT

683 GUTO o :

@3S FRINT"aRpRRR R e e e e A RN T R E S S
DESIRED SQUARRE INEENI"

686 INFUTKAS

687 IFASCIXAS ) >47AHNDASC(XX$ )<SE8THEN1688

618 XA=ASCIAX$I-64 [FRA>18THENSZO P

628 ONAAGOTO18.20.38,408.58.68,70.80.99, 108,110,
126,138, 148, 156,168, 170 '8¢

630 HH=XKX-18

648 IFARS>7THEN]1GBS

658 ONxXGOTO190,208,2108,220,230, 240,250

708 PRINT"SBBRIIEYOL HAYE WON!! ANOTHERCY/N3 ",
- INPUTANS

718 IF ANS<S"Y"THENPRINT 2" :END

red KUN

gaa PREINT"IIN=NERRERRRRRRRRIS:: O U A F Epm .
PRINT :PRINT

205 PRINT"MepbpbmyYOU WILL BE FRESENTED WITH R 5
BY S5 SGURRE: THE QBJECT":

818 FRINT" IS TO CHANGE THE
SECTIONS FROM BLACK *.

815 PRINT"TO YELLOW" :PRINT

B20 FPRINT" DEFRESSING A PARTICULAR KEY MWILL

< EE?H?E TEE COLOUR "; =

@ NT" OF THAT ANMD ALL ORTH
ADJACENT SECTIONS" DOONALLY

848 PRINT :PRINT"FBBIPRESS ANY INTEGER TD FIMISH"

858 FPRINT"MEEENDPIPRRRREFRESS "SPACE- TO STHRTE"

878 GETR%: IFA$=""THENS/8

880 IFA%=" "THEMRETURN

898 GOTOSY8

1888 PRIMT" DO YOU WISH TO FINISHC(YAN)"
INFUTKLF

1818 IFWWE="Y"THENFRINT"J" END

1815 PRINT"N " GOTOERS

COLOUR OF ALL

Square
by N F Leigh
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OPEN FORUM

100-260 Dala for the maze,; the graphics are user subrouting H
defined s's B50-950  Instructions
P-m.n 270-320  Sel up for a machine code noise for eating  960-1020 Play a fittle tune ‘
of ghost BBOQ-8945 Spectral sinpes (see a recenl Popular
(Ramiop set to 84999, but can ba lowered Compuling Weekly)
on Spectrum for 16K Spectrum) R |
ot ) . tialisat w H in- ariables
the Spectrum. The object, as ever, istogo 370 Defined Function for colour of Pac-man ghost, a = 'uy "*a” Fn al) colour of '
around the maze devouring the dots and depending on his power Pa : § =" e of highest
: Sl 400-47 so far)”, level = no. screens munched,

There are four power FI'HFE irn each of the ffgﬁ”ﬁd% M:i:l;.;r;fm - L pmi'ﬂl' of F’a{:-mar?csz =5EI..I1"I'EI"I'| SEEIFEE
corners) which give you about 15 seconds  490-530  Check key being pressed and print Pac- livea = no. lives lef : counter = no {f-ﬂlé |
lo try to eat the ghost four times. man in appropriate colour : Ll

i - - 560-570 Check thal the Pac-man does not go off MUNChed on any screen, ghostx = vertical

Each time you do this, your score will be the side ol the maze o pos. of ghost, ghosty = horizontal pos. of .
Incremented by an ever-increasing gop.go0  Check what the Pac-man has “landed”  ghosl, a8 = current direction of Pac-man, |
amount. When all 350 dots have been upon high = the best score so far, y = horizontal |
eaten, the screen will clear and the chase 605-810 Check il the side lunnel is being used i P an G Hical f :
WI“ recommence 615 Check o ses  the screen has been FDE o aC-m X = verica FEE' o

; cleared, and if so do the appropriate things  Pac-man, xx = x,yy = Yy, ghostyy =
and pul on a fresh maze hosty, ghostxx = ghostx, f$ = what is -
Program notes - it i g '3 9 : -
v ©30-740  Move ghost and see it it has caught the  ynder the Pac-man, gm = no. ghost
5 Defined Functions for score per ghost and  750-770  If so, Let lives be decreased by one munched since the last power pill meal.
random numbar for ghost movement 780-800 End of one game and start of anothar
10-590 Data for udgs and udgs set up . 810-840 Ghost munching and m/c souna piaying m u “' |
égmtﬁﬂ;' 5, yony 2 EUBUEEBB, IF INKEYSg=" llt
e& Rk =PFEE
g o WA e P R P T e
PEEI-EEE - ; -
ssege IEN LET cissr= _36@ POKE 236@8,5@: FOKE 23693,5
FN ()= - - v
FN g()l=(16 AND Iﬁlafﬁ?gigﬁh EE: 37@ DEF FN a(l=(1 AND po>@Q} + (6
D O DhTh Bo die B_BND NG Ao LET. s ET h =Soaa’ |
8,126,255, 24 ; 248, L x$="Sam": L high=
age.ee S (IER BN T RS- R 0RRI 2108
i , = F r 7 - 1 5 i -
a8 BB 6.855%5,21,31,255.1 o - n?
3@ DATA 60,126,025 ,255. . ;.
Jle2 ;36 - =S E93 B3 5?93 LEETLT,?. 'LEE!:LE%T PO =R LET |
4@ DATA 26,10 =0 . ivw=3; CoOunRlEer =@;
. 126, 60 RS e AT M, MR %EI‘gpgitxuls: LET ghosty=12: LE
S8 DATAH 60,608,356, 12 55 ="/
70 éEELET S e A0 Lgaa PRPER 2: INK S: BORDER 8: C '
a=PEEK 23675+2S
e 3676 TRESHESEI S 428 PRINT AT a @; "LIVES: ", AT @,
78 FDR Ff=a TD as+39 9;: "SCORE: “; E.'I- “"HIGH: "
8@ READ b: PDOKE f.b 42390 PRINT n 26:high
99 NEXT F 41m-gﬂtﬂr‘nf’ﬁi%i reens BuUnc
100 DRATA "S555555555555555555555 hed: tevelL; : ED sia 10538
55555555555 " 445 POKE 25658 2
T T ] T e g R ey 45@ RESTORE 1nﬁ -
e o 468 FOR z=2 TO 19: RERAD z%: PRI
1EE DHTH '.5"'-5*'-5-:!:".5'5'.5'5‘. rn. H‘T z a z‘- HE-HT 1
5.5 0800.8" 3 470 FLASH i: PRINT RT A,1;:"3"; R
138 DATAH "5:: . 5555555583 3,38 T 18,4 "#"; AT 3,38; "#"; 'f' 1E;ﬂh'
585.8855,.,.5" gy FLHEH @: LET g=18: LET x=16
14-“ Dﬂ .n ;ﬁll’il’l"f""'?f""“" .'ﬁ-BE pnIHT nT B'E; i“rﬂT Bfiﬂ}l:
150 DATA "S.,.555.5.5.5.5..5.5. "4B85 IF sc>high THEN PRINT AT .
:-5_555'.'5-- EE'I v WE (1] :
lEE ﬂn n -;:':-..IE‘ oW R R R P T P R F FFE S H%E‘ &F IH“EV”:"‘F‘“ THEH LET ﬂl-"
"i89 DATA 7S5.55S5.5385.5.5.5..5.5. SER IF INKEYS$="0" THEN LET ag="
5.555.555.5" B z o
178 DATA "8.5 . ccSicesaB.B..5.5. 510 IF INKEY$="Z" THEM LET as="
rv!!E"-!IEJE' ".-:“
%EE DRTHEA ™ P S ey = - Er. SR E%ﬂn IF IHMKEYS$="I" THEM LET a%="
AR PR L L O e i e S38 PRINT AT Y.x%; INMK FN afl;as
- I-I'-I--I-I-!'E L '- LEI— x:‘:=x: LEr Hu=u
200 DATA "5.555..353%.2.5..5:+ 2 S4@ IF po<>® THEN LET po=po-1i
£2555. .555.5" S5 PRI AT ghostly,g9hoslx; QLUE
210 DRATH: "B cesioBisineBeeBe s R 1:"“E"
e i SE@ LET X=x+(ags="A" AND X<i31)-1{
EEE DIF'ITH 'E-I-rpﬂrﬁanpriﬁifﬁ'-il -a""—_'lE'*l “HD 335-‘
FIEI--II--IE'” q?a LET =H‘+‘El=“‘t'. m‘l‘n H‘{'ia-}-i
EEE DHTH .Si 1-5-511--1-1-5‘-511‘ i""D“ HM 'H:FEJ ¥
e Y E 589 LET ftnﬁcHEEna
248 DATH "5.555.5355..555..555. 59@ IF CODE =} tt:ﬂns Fg>d
.5555.555.5" 27 AND CODE r:<14111 THEM &0 TO
50 DRETA "B cuedesssansa e Lo B 1 ES@
R . . E80 IF rs="+%#" THEN LET po=po+5Qa
268 DATA “"S35555555555533333555 . FOR =@ TO S: BEEFP .0B5,45-F:
5355355553357 MEXT f: LET gm=@
270 CLERR clear-1 BRS IF X=0 RAND g =11 AHD ag="A" -
280 RESTORE 320 THEN PRINT AT 4.,X; “. LET X=uB3i -
200 FOR z=clear TO clear+28 506 IF x=31 nMn y=11 AND as="0"
308 READ y: POKE z .y THEN PRINT AT u,%:" ": LET »=@
31@ NEXT I 518 IF fs="." THEN BEEP .EBIEE
328 DATA &€,5,197.,33,15.,@.,17.,48, 4@: LET Sc=sc+1@+ (10#levell: LET
@,229,205,181 ,3,225,17,16.,8, 187, counter=counter+1
227,908,125 ,254 ,255,32,237,193,16 815 IF counter=35@ THEN LET cou
;280,201,808 nter=@8: LET \lLevel=Levelsl RAMDO
A3 LET clLear=165088 RAND PEEK 2 MIZE USR clear: RANDOMIZE USR ¢l
ITAI=255) + (32428 AND PEEK 237334 2ar: CLS : BO TO 428
JEEE POKE 2365a.@: INK &: PAPER EEE EE:E¥En$E“
L= - - : - x H = e [T
©@: BORDER ©: CL3 : GO SUB A30a: 640 GO TO 43399
pngnT ;Eg g, INK B; "SPECTRUM PARC 658 LET x=xx: LET wy=yy: G0 TO &
-MAN" e ————— @D
AT 7.6; BRIGHT 1; INVERSE 1;"3B EB@ LET ghostyuy=ghostly: LET ghD '
W Knowles € 1983": GO SUB Q5@ P s txx=ghostx o
HINT B@; "Ld you kmant an=Eiftsruciaan s
32 POPULAR COMPUTING WEEKLY
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OPEN FORUM

678 IF FN q()l+(ghostx<x) THEM L S PRINT '*Y T T s esserasd AR
ET ghostx=9h0s1x+1 10 score™" "~ {+1B2ECrE
&B@ IF FN Q) +(ghostx>x) THEM L =nNs munched)"
ET ghosilx=ghostx~-1 Q35 PRINT - " ~n. FLASH 1%,
—_— = o5 H—- el
ef 5haE hlaR TR0 Y B) THEN L slasatm rensiin T
_718 PRINT OUER 1]AT 9hostyy,9ho ;Egah&n SUB_8800: PRINT R “Hit
= i | 4 ar o B Ml =
UI?EI-E IF ghostxi=x AHND ghosly=y TH a5 RESTORE 110
_;4EEHE$UEEE EEE EggnffibTﬂaggp a.b
228 LErP 1112 VSN OPal®, 218 1o S A st o
=% 3 - . =
@ BTEP =-1- BEEFP .01,f-1@: BEEPFP . igi@ PATA .1.,4,.1,4,.1.@8,.3,-2, -~
21, F:;: BEEPRP .Ql1l.f+1i6d: HMEXT Ff: LET .1...4-;.1;3;-1,5;.1,5;.-1, s aX =X ;X
g=168;: LET :-c=:|.‘5' LET ghostiy=311: 8l 21,48, -0,4,:1,8,:1,-2,;+3113
—- - q o= = ] L ;- p = f
772 PRINT AT yy . .x3x:" "“":AT ghoast ip2@ RETURN o =2
u%ghﬂitg, OUVER i1;"E”: &0 TO &S@ 12238 PRINT * “;
-8@8 PRINT AT @, ;@ AT 21.9;, F i04@ FOR fF=1 TO Level PRINT Ibr
S Lo SRR e o o AU | M
FOR Ff=1 TD 1S0: MNEXT f: CLS® ; IF 380@ REM Speciral Stripes
scrhigh THEHN LET high=sc: INPUT Ea@s LET p=@2
F 7 YVyaL have set & new high Sco 58198 INK =2
re"-°**; ¢ FLASH 1; (sc); FLASH &) ; B815 LET x=54: LET y=84&
5 Hhat is5 your name 7 "; LIME Eggg EER Fiigl TO 255
. ¥
790 PRINT “““ INK 4; PRPER @;"T 5858 LET x =£-1;5EH|:—|'” Y-
5929 BRRLER LS i ARR 1y B 2233 UET!
& F - .-r - : =E
200 PRINT AT 21.@; INK 4?*:-151 = 2845 &E{JEﬁﬁgal 2
Ny key to run “Pac-Han”" @&": PRAUS 2850 FOR F=285 TD 255
“e%6 LEF ic20ci0083EM 320 R N L s
PPRES FRERRRLL T st TN L 0988 Kol * 7 ~diEEle"sY 2
auam LET ghostx=16: LET ghosty=1 gg;g IHK 1;.-_'25..17!_1' :~:=:3E.-5 LET y=3a
Eig EE;I!EEHI:E uUsSE ciear E'PEEE EEET F.@: EEHE":-:.E
=8 H=m=1: ET -3
858 INK B: PRAPER &: m c SO9D MNEXT F - =
LS - B g ggnﬁ INUERSE 1: LET x=26: LET Y=
Bun Pnig:' 1_'@!_{:5.__-11“ E-"PIIE-Hﬂ 599@ FOR _f=228 TO 255
O abe PRINF -~ In this version oF EEE,E,,T"DT PRAPER 1;7,d. DRRAW PRAPE
the popLlar arCade & B aft—-Ma X
et B aDE thancEuviE Your “Puc Egiﬁ LET x=x-1. LET y=y-1
kef~ which isthe "B~ ovesr sit th D e .
e dots. A ghost1, “E* wanders Eggﬂ LI i LEF gwld: LEIT M=1&
around the maze, & watch cut ¥ ORGP TO =255
or him When YoU are green, & PO BoRE LET F.@: DRAW ,4
weriLess. TOo Qain POWEr 90 & €@ Egia hET X=x-1: LET Y=w¥-1
t one of the *"; FLASH 1;%s"; FL e Nl
RSH @;"" in the CcOrhers ofF h& = Uh I - -
aze.," 1 _ henever R,B,C,D,E or S appear
A7S LET xA%="3an’ iLET b h=5S823 in vortes ,
age F'FtIHTf‘ ':;Hse the;;f;_‘_#.g?i For 2s UDG's B e S M s e L
s i TR O ek T Line 330 should be Line 2885
s80@ PRIMT n@; FLASH 1. "Hil D93 Chnge Line 3IS@ to: s
key FOr next paragraph ' : PRAUSE @ @ FOR F=1 TO B: POKE ores 1
Q1@ PRINT TAE 9; INUVERSE 1; "POZIX USSR “s"47,.0 e RN
a92@ PRINT -~ °" o NN TR B
INK & e e sad 2B 1o ScOrm” bySamKnpw;es
P“t produce impressive patterns. The Poke in i il
line(s) 30 may not work on
.and[sL sht:mur};Ir bgleﬂ t:-u!l:I P ARG 3 = ooty
on Dragon 32 ' 1020 Credits
a0 Speeds up compuber
These two programs show how the F'sgﬂ Fig. 1 — Program notes 40 Sels graphics mode, clears screen
command on the Dragon can be used in  10-20 Credits 50-120  Sels variables
an interesting way. Fig. 1 draws a spiral 30 Speeds up computer ool el il
pattern, it doesn't stop in the middle so just 40 Sets graphics mode, olears screen 13 n”w'gﬁﬂn'fa times
letit run, Fig. 2 draws a snowflake design. Joa10 P ot 170 Slows computer down
Each of these programs can be altered to 120 Slows computer down 180 Freezes picture
Fig. 2
10 REM +« SNOWFLAKE » =
Flg 1 2; EE:‘{‘E"D- DEWEMw»
¥ 65485,0
10 REM ++SPIRAL##» 40 PMODE 4,1:3CREEN 1,1:PCLS
20 AEM «+D.DEWENs s 50 A =0:B= 9.426 o
30 POKE 65495,0 60 C = 380D = 20
;: PMODE 4,1:SCREEN 1,1:PCLS 70 FORP=1T05
Z=50 80 = (B - A)IC
ﬁ ;DHEI = ;':'D 4000 STEP 3 i'I:ﬂ ;DH 'I:Eg TOBSTEPE '
=7 -0 = ba 0
B0 X = 128 + Z« SIN(I/32+3.142) 110 ¥ =x-5m‘u]. |
=1 Y =98 + Z«C05(132+3.142) 120 Z = X«005(l)
100 PSET(X,Y,1) 130 PSET(128 + ¥, 98 + Z.1)
110 MNEXT | 140 MEXT |
1£ POKE 65494,0 150 D=D+12
1 GOTO 130 160 MNEXT P
170 POKE 65494.0 Pset
180 GOTO 180 by D Dewer
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LYNCHMOB
(for Sinclair Spectrum 16k/ZX81 16k) \§
‘Undoubtedly the best version of Hangman.\

we cannot recommend this program too highly™
(SOFTWORDS, Journal of the Micro Software Club)

Fed up with arcade games for loners?

Play the fun game that's all the rage at parties!

@ “Fine graphics” (Popular Computing Weekly)

@ "Sound and hi-res colour in Spectrum version”
® "A good game for adult parties™ (SOFTWORDS)
@ Educational for the children”

send £6.50(SPECTRUM)
or £4.95 (zx81) for quality cassette.

send s.a.e. for our full list of games,
statislics, graphics and scientific software!
Full money-back guarantee : Trade enquiries welcome

-

Dept POP, 36 Fernwood, Marple Bridge,
Stockport, Cheshire SK6 5BE, England.

COMPUSENSE

Software for Dragon 32

PO Box 169, Palmers Green
London N13 5XA
Telephone: 01-882 0681 (24 Hr) and 01-882 6936
Ofiices al 2860 Green Lanes (9.45-6.00 Mon-Fri)

SOFTWARE ON PLUG-IN CARTRIDGE FOR
THE DRAGON 32 AND 64

=z

HI-RES £25.30

Our popular 51 = 24 BIG SCREEN upgrade with redefinable character
sels (FRENCH, GERMAN, SPANISH, SWEDISH, DANISH, ITALIAN)
BASIC works as normal with extensions lor PRINT and CLS and SPRITE

GRAPHICS. A better keyboard routine gives AUTO-REPEAT and
TOUCH-TYPING.

EDIT + £34.50

Full screen edilor with lots of facilities. Includes HI-RES. Availabla and
July 1983

DASM £18.95

Machine code assembler, Easy to use and excelient value for money

Just read the reviews and you'll be convinced, With manual and reference
cand,

DEMON £18.95

Our powerlul monitor. Now with DUMP to PRINTER. An essential ool
lor the senous programmer

DASM/DEMON £30.45
The ideal combinabon lor developing rmachine code on the DRAGON
PLEASE ADD 50p for postage and packing
DISKS — PREMIER DELTA SYSTEM NOW IN STOCK

DELTA CONTROLLER £99.95 DELTA 1 £299.95
DELTA 2 £345.95

add £4.50 for posiage
PRINTERS — with free cable and screen dump program
listings
EPSON RX-80 E342.70 EPSON FX-80 £503.70

add £12.50 for carrnage

DEMONSTRATIONS BY APPOINTMENT — PLEASE PHOMNE
ALL PRICES INCLUDE VAT SEND LARGE SAE FOR CATALOGLE

34
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The King (Microdeal)

BLABY COMPUTER GAMES

SPECTRUM
CONFUSION — You are tolally confused and are being atiacked from both sides by
the nasbhest Alens known in the universe 48K M'C £5.95
GOLD DIGGER — Dig your way through tha Mne and Bnd the gold nuggets, but keep
away from tha nugget gnashads. 48K M/C £5.95
CHOFPER RESCUE — Scinlists ane baing enlombed undar radio-active wasle, can
youi &6 a Halicoptar Pilol, rescue tham all in lma T 48K M/C £5.85
KOSMIC PIRATE — Guide your Pirate vessel through the massive el of spacecraft
that have encircled the planet Verox and are Inying 10 steal your essental needs.

4BK M'C £5.95
HIGH RISE HARRY — Featuring Harry High Fise and the Rust Buegs — guide Harry
the Painter along the girders, up the laddars, on o the lifts, bid mind the siides! Fiva
whacky SCresns 48K MC ES.B5
DODO — Starring Dodo and the Snow Bees — you are the las! surviving breed of
Dodo, alone in the Antanctic, surrounded by ion blocks and Snow Baaes, Shda the ica
blocks on to the Snow Bees or etectrify the walis to kill hem ik £5.95
KILLER KONG — Fealuring live screens ol arcade achon — Elevators — Kong —
Mario — Barmels — Hamburgers and even Mario's girl. ABK £5.95
SHUTTLE — Guide your Shuttacraft down io the surface of the Planat Mexon, rescus
the siranded space patrol and retumn them ona by ane to the safety of the Mothership

48K £5.85
BARMY BURGERS — Baps, Burgers, Cheese and Leftuce — they are all there. Al
you have to do is put them fogether, it sounds easy doesn't i, but not when you are
being chased by a fried egg and satsages? 48K £5.95

DRAGON 32

PLANET CONQUEST — Land your Freighter Ship safely and then you may procesd o
your naxt solar system, (Skill lovels etc.) £6.95

DODO — Staming Dodo and the Snow Bees — you are the |asi surviving breed ol
Dada’s alons in ha Aniarcls, surmounded by on Blocks and Snow Boas. Siide the e
blocks onto the Snow Bees or alecinly The walls (o Kl tham

£6.95

Blaby Computer
and Video Games

Crossways House, Lutterworth Road, Blaby, Leicestar
Tel: 0533 773641

DEALERS:; WE NOW HAVE A VIDEQ CASSETTE OF OUR FULL RANGE OF
GAMES. PLEASE RING FOR DETAILS.

FOR A LOT OF FUN
ON YOUR DRAGON
JOIN OUR CLUB

Members' program listings, competitions, special offers, jokes
and snippets of news and commenis.

We have a vast selection of games, utility and business software
.. Over 100 titles currently in stock!

THE STATACOM TOP 10

Strategic Command (Romik)
Warlord (Lothlorien)

Talking Android Attack (Microdeal)
Ring of Darkness (Wintersofi) Golf (Salamander)
Power (Compusensa) Dragon Trek (Salamander)

Also: CHESS, DASM, DEMON and DECODE

Bonka (Mormson)
Champions (Peaksoft)

NEW TITLES: Pirate, Backgammon, Drone Data Tank and
more on the way!
PRINTERS: Oki Microlines a speciality, also Epsons &
Seikoshas and Silver Reed EX44.
MONITORS: Portatel's Luxor colour monitor/TV (14" to 207).
ACCESSORIES: Printer/monitor cables, dust covers and '"The
Plug™.
¥ 2 000 0 (2
ﬂanmﬂgnuﬂmgﬂaguﬁ o Dmn . o, AR
000, 2 So0cd § So0odS 8,88 ° §
f::f.::r:u::'::r g gﬂﬂ o 9 g 0 QDO 000 © o
A == [ | STATACOM LIMITED
| By 'Lﬁ 234 HIGH STREET,
SUTTON, SUAREY SM1 "‘I'}I'.
Telephone/Mail Orders welcome. 01-661 2266
O ERROEIEPNPFEEIFOSGOPFIRR PR PO ROIFEDED

CYYITY TSI ST IA T IL AT AL LI DL L L L L L L2 Al

|
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OPEN FORUM

Function Repeat
on Vic20

This program runs on the unexpanded
Vic20. Auto-repeat is not standard on the
Vic, though it can be programmed. The
only keys which repeat are the cursor
controls, the space bar and /nst/Del key.
Sometimes it is desirable to have all keys

repeal, other times it is preferable to have
the usual set-up.

Here is a program which allows switch-
ing between these two modes by using the
function keys, F1 and F7. F1 switches 1o
all-keys repeal, F7 returns to normal,

The machine-code routine (once poked
into memory by the Basic loader) sits in a
free area of memory (673-718) and cannot
be touched by other Basic programs. The

routine revectors then interrupt routine to
check every 1/60 of a second for F1 or F7,
performs the appropriate Pokes, then re-
turns to the correct interrupt veclor.
Pressing Run/Stop together with Restore
disables the program, SYS 673 enables il
again. When typing in the program special
care should be taken with the Data state-

ments, and it should be Saved before
Rurming.

10 x=&73

200 READD

25 IFD=-1THENS®
3@ POKEX.D

30 A=X+1

4@ GOTDZ0

2@ SYEBET7I

E@ NEW

7@ DATR120, 1E9, 174,141, 20, 3, 169, 2, 141, 21, 3, B8, 96, 189, 39, 205
E@ DATA197,0, 240,10, 1E9,. 63, 205,197, 0
9@ DATAZ240,11,76,191, 234, 169, 128,141,138, 2, 76, 191, 234, 1ES
i@2 DATAD®, 141,138, 2, 76,191,234, -1

Ready -
Function Repeat
by Tony Dickens
Code Load e o o o o o e o o o o o e ol i ok o e e o ek o e
on Ace

This is a machine code loading program
for the Jupiter Ace computer. Although the
speed of Forth abolishes the need for
machine code in most parts of games
programs, there are still some routines
which require the exira pace.

1 INPUT
RUERY LINE

J

i D
DECIMAL
)

' H

16 BRSE C!

J
DEFIMNER CODE

CLS ." Mo. bvtes to be

entered 7 "
INPUT CR CR
" Hexadecimal or decimal 7T
Chsd> "
INFUT CR ©
Do
INPUT C.
LODP
DECIMRL 233 C, 233 C,
CR CR
DOES>
CRLL
j Code Load

by Simon Cross

Cruising

First there was Space Invaders, then thera
was Pacman — now there is Cruising. This
all-action, machine code, arcade type game,
wmtﬂtrnurmursnfm-ummwma
limit. Never belore has a game asked you to
think so ly, or move s0 fast.

Landon WC2 7HF
Each month we will publish the name of the

wmnnfmdﬂwnmmmfnghighsmm Ara
you good encugh to accept the Cruising
challenge?

The highest score sent in so far this month
is 43552 from Carl Doran of Skidby Mill, N.
Humberside. Entries for this month's competi-
tion close on July 31,

Notes

1) Each entry musl consist of a ZX printout and your
name and address

Cruising & Blind Alley

2) Closing dats for this month's Crulsing challenge
nirias is July 31

3) The highest score sach month will receive £10.

4) High scores cannol be transferred lrom one
manth to analher.

§) The judges’ decision is final.

6) No employees of Sunshine Publications Lid. or
their lamilies, will be eligibla to entar

Blind Alley

Biind Alley is @ game of siralegy. In order 1o
win you must outwit the computer, using your
craft to fence in and finally the enemy
pursuit vehicles. Bul, watch out for the solid
trail left by your opponents — one touch is
fatal!

Each month Popular Compuling Weekly s
giving away £10 1o the player with the highest
score on Blind Alley. To enter this month's
competition simply send In a copy of your
score and the code al the botlom of the score
table, together with your name and address to:
Popular Computing Weekly
Blind Alley
Hobhouse Court
19 Whitcomb Street
London WC2 THF

The highest score sent in so far this month
is 89855 from Shui Chung Li of Birmingham.
Entnes for this month's compelilion close on
July 31,
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Alone in charge of & Dangerous Cargo
Spacecraft. Video alarms reveal Mad
Ants have escaped from containers in
Hald 1, Guide your robol to eliminate
them before they infest other holds.
Can you do it before Alien Sensitive
Walls crush your robol? Acl last —
keep cool. Four more cargo holds
sabotaged ... Can you manage

AANCO SOFTWARE

FIFTY PROGRAMS FOR YOUR MICRO

FOR A LIMITED PERIOD WE ARE OFFERING
50 FIRST-CLASS GAMES FOR THE
FOLLOWING MICROS AT A SPECIAL PRICE

i T e e e et g = Crazy Pods, Big Bombs, Evil Crawlar
)20 e T s M Ll Ykl b SR syt O T and aggressive Raving Robots? How
long can you lasl? What score can
L e R LN Pl O S WL, Sy i 1L you reach?
ALLTAFESPOSTFREE | | S SAL OO ANT \W Tee—m—m—m—e e

10% REDUCTION FOR THE UNEMPLOYED Cassefte £4.85 delivered to

SEND YOUR UB4D OR A PHOTOCOPY, TO
OBTAIN A FURTHER 10% OFF OUR LOW PRICES

SEND CHEQUES OR POs TO:

ANCO SOFTWARE
25 CORSEWALL STREET, COATBRIDGE, ML5 1PX

your door, Guarantesed 1o lond

= | &N any Spectrum. Send cheque/
P.0. with name and address lo:

Soft MIll (PCW), 20 Station Foad,
Haddenham, Ely, Cambs CB6& 3XD.

:_ ' FREE ZX PRINTER COMPETITION
Detalls with evary order recelved by end of August

VIC20 OWNERS

Two quality programs for your Vic20 from the National

d Base II Association of Vic20 Owners.

An international training organisation is 'seﬂking Hangman (Unexpanded) £5

three d Base Trainers to train users. Travel over- Excellent use of colour, sound and graphics facilities with
seas will be required. a vocabulary of 1,000 words combine lo make this old

favourite an entertaining program at a realistic price.

Outgoing personality a must, all applicants will be Data Base (16K) £7
vetted by “Ashton Tape" as to their knowledge of A truly flexible tool to help you create your own filing
the product. If you have a limited exposure to the system, search, sort, delete and create features, fully
product, please do not apply. menu driven. |
L With each purchase you receive a copy of the NAVOs
An income of £16,000 to £25,000 according to | latest newsletter and full details about this user group,
experience. Send your cheque/PO payable to NAVO to:

The NAVO, 20 Milner Road, Sherwood

In the first instance telephone Brighton (0273)

23393 and ask for Glen Jones Hnﬂingham
- NB. All orders come with full documentation

f;,.

ELINCA For ZX87 & SPECTRUM -

!Faﬂbfe-free ;z:nﬂr
rom unspoy $ .
TAPELOADER Switch fmp; SAVE to LOAD

without removing plugs -
Passive filter on %ﬁl’f

Send SAE for leaflet -

SNTRE=

THE LARGEST SELECTION | State 2ZX87 or SPECTRUM
OF GAMES IN THE WORLD |
| ELINCA PRODUCTS LTD.(N)
We stock the BIG NAMES {Bll Lyon Works, Capel Street,
in Computers including SHERCC YRR | |ne VAT - Post FREE

ATARI 200/800
SINCLAIR zx 31

—— - I MAIL
ZXSPECTRUM =
— SOFTWARE
— —_— COMMODORE 64 ViC20
e — . e . LLAMASOFT ANIROG
| s and awide range of ] Matrix Gridrunner  Mutant Camels Frogrun . Dotman . Mini Kong
= === . RAP £8.50; Our Price £6.50 Cavern Fighter  Siab Dab
lﬂdEpEl'ldEﬂt | INTERCEPTOR Draculs 3K Pharach’s Tomb 16K
— Pansc 64 Crazy Kong  Frogger 64 INTERCEPTOR
50 FTWARE Spriteman (Pacman) . Sar Trak Align Atlack . Jupilor Detendes
1 RRAP E7.00; Our Price £6.45 Crazy Kong . Puckman , Faniazia
| DRAGON 32 Cirstdr nrl:EI:-rAh.;;dﬁf'TcTr Matrix
Lne= L
Main Computer Branches: 22 OXFORD STREET, London W.1. PR ) g 2 e P Lazer Zone Traox 8K
4390XFORDSTREET, London W.1. RAP £5.95 Our Price £5 50 ALL VIC AAF E6. 00; Our Price £5.50
52 WESTERN ROAD, BRIGHTON. Gu#daénn.ﬁﬁ?;ibstgungﬂr 13;:?1:5;.511::9:9 SPECTRUM 1 -
T Ts “Lur Fnce : Haadbanger 48K Frogrum S0
31 L EEEHHSF:SEETH;EE'?H%H;:HM CABLE SOFTWARE Supsr Dollax 4EE'¢.
141N : NEW: DRONE Our Price £8.00 RAP £4.95. Ow Price £4,50
60 COMMERCIAL ROAD, Bournemauth
Sand SAE for Listing. Ch . Pastal Ord abka i
- Alsoal: 184 REGENT STREET, London W.1. | o ey v g fe ot B
254 REGENT STREET, L W1, 31 Kelth Park Road
|, iy , UXBRIDGE
Q_'“ — : _) MIDDLESEX
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Tony Bridge’s Adventure Corner

Hobbit problems
his week we're going to look at The
Hobbit — again. My letter file is turning

into a Hobbit Help file — | must get 10

letters about this adventure to every one

about other games.
First of all, a hall of fame. Here is a very
short list of people who have completed

the adventure recently. I'll be updating the

list at intervals:

Sleve Thomas

D. Millington

James Evans

Andrew Heid (sorry, Andraw, the prize went long ago!)
Jim Clavier

Kevin Maddocks

Pimperton, Lowry and Whittinglon

This last threesome, working on it
logether, finished the adventure in all of 7
days (nothing better to do, hey?) . .. but
this was beaten by Matthew Taylor, who,
at the tender age of seven, managed The
Hobbrt in six days! Kathy, his elder sister
wrote to me aboul his achievemenl. And
yea, Kathy, | think he probably is the
youngest to have solved the game, as well
as the fastest, of any age!

On now to problems. The one that
seems to hold many people back is how to
gscape from the Goblin's Dungeon, I'm
going to print the solution, but, as an
added safeguard, I'll make a little code.
Start at the second letter of the solution
and read every other letter — you'll have to
retum to the first letter eventually, and

repeal the process.
NSSAAYYTCOATRHAROYRMIENTOHPEENN-
SWAIYNGDOOWWETSHTE

That should keep you busy for a while,
Type in the commands exactly as | have
given them to you and it should work —
although this program, as you are probably
aware, is notorious for going off on its own,
illogical, way at times!

Having got out of the Goblin's Dungeon,
your trials are not over! But, have no fear,
having escaped from the Dungeon, you
are very close to the Ring, one of the main
objects of the adventure, and one which
you'll need to complete the game.

M Laurence, of Basildon, is unique, as
far as | know from the letters that | receive,
in depositing the treasure (he did it in a
special way), and then going back for
some more fun. This consists largely of
Goblin-bashing — each Goblin bashed
increases your score by 2.5 per cenl.

And now, a miscellany of questions:
"How do | gel past the pale bulbous
eyes?"' These kill off a lot of Bilbos, and
are almos! always fatal. As there is, as far
as | know, nothing on the other side of
them, | wouldn't personally go anywhere
near them!

“What are the pitfalls in Beorn's
House?" Although these are mentioned in
the book, | have never come across any,
and no one else, as far as | can tell from
your letters, has encountered any either.

The “place that is too full to enter” is a
no-go area, I'm afraid, although it would be
nice to think, wouldnl it, that Melbourne
House plans to release a module to allow
exploration of that area. That could be The
Hobbit Part Two.

The golden key does not, as far as |
know (and | am bul a humble adventurer
like the rest of you), actually do anything.
Dave Bathe, however, had other ideas,
and has sent me an advertisement that he
noticed, from a philatelic brokers (they sell
stamps for investment), for their golden
key club. Well, | don't think The Hobbif's
golden key is anything 1o do with stamps!

Finally, just a few points that people
have raised. No, there are not two casset-
tes. The double cassette that Melbourne
House refer 10 in their advertisements for
the game simply means that the program
is recorded twice on the tape.

Many people wonder how they can
complete the game withou! seeing all 30

pictures. As we've seen this week, the
main objective can be achieved without
completing the whole game. And in fact,
many people seem 1o finish the game with
a score of only 40 per cent or so! It is
possible to increase your score even after
getting rid of the gold

Kathy Taylor also tells me of one or two
interesting bugs they've found, apart from
the usual ones. Try entering En (Enter) Do,
or Ex (Enter) Do. You'll find that you've
killed your lunch! | know that it is some- |
thing you may often want to do in real life,
put it 1s rather unusual in an adgventure!

Finally if any BBC-er, TRSer, or any
other machine-er has ploughed through all
this, I'm sorry that you havent yel gol a
vearsion for your machine

Speaking of the Beeb, next week, I'll be
looking at a couple of BBC Adventures,
and tips |I've received for the solution of |

|
some of the problems contained in them. W |

This series of articles Is designed for novice | |
and experienced Advenlurers alike. Each
week Tony Bridge will be looking at different
Adventures and advising you on some of the | |
problems and pitfalls you can expect to
encounter. So, if you have an Adventure you
want reviewed, or if you are stuck in an
Adventure and cannot progress any further,
write to: Tony Bridge, Adventure Comer.
Popular Compuling Weekly, Hobhouse
Court, 19 Whitcomb Street, London WC2
THF.

It to:
Adventure Helpline

Hobhouse Court
18 Whitcomb Streel
London WC2

: Adventure Helpline

I T A S e SRR A A R S R A RS L AP
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Are you stuck in an adveniure? Are you laced
by a problem thal seems insurmountable?
- Advenlure Heipline may be the answer. -
Adventure Helpline is, quile simply, de-
signed to put adventurers in touch with one
another. Where you may be stumped by a
baffiing puzzie, a fellow advenlurer may be
able to help. By the same token, you may be
able to help other people wilh their problems.
If you are having difficullies with an adven-
ture, fill in the accompanying coupon and send

Popular Computing Weekly .

We shall publish Adveniure Helpline entrias
each week in their own special column.
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BOND SYSTEMS

TOUCH TYPING with a new, simple finger position
system gives “peek and peck” programmers new speed
and accuracy. Your computer can type up to 100 words
per minute with this course! Can you? DRAGON keyboard
Is ideal for this course. SPECTRUM has non-standard
positions for space-bar and **;", but otherwise ideal.

VOCAB FRENCH and VOCAB GERMAN present a 700
word vocabulary of your most needed words straight into
your “‘memory”’.

Write to BOND SYSTEMS, stating DRAGON or SPECT-
RUM and PROGRAM NAME, with £5.00 for each prog-
ram.

15 BELMONT ROAD, HARROGATE,
NORTH YORKSHIRE, HG2 OLR

HOME

cowpuren BARGAINS

@ £167.99  Vic20 pack @ £133.99
. Osborne D/D @ £1,375.35
@ E127.99  Epson HX-20 @ £425.45
@ £158.99  Epson FX-80 fw £448.45
@ £218.99 EpsonRX-B0 (@ £310.45

' Price inc. VAT

ANGLIA

Dragon 32
Spectrum 48K
Oric 48K

Lynx 48K

5

BONKA

ADDICTIVE Arcade-style gama in Iull
colowr. Climb the |adders and dig holes to
trap the "Meanes" before they kil you
Four seleciable speeds and choice ol
ol ko neng maanies o stan

NO JOYSTICKS NEEDED

SUPPLIED ON CASSETTE........... £7.95
DGT2

THREE last-moving Arcade-style gamas
In ful colour, with hi-res graphics and
Sound. “Very addictive ... any single
one of these = worth a fiver, 50 £6.95 for
all three s a bargain” (from PCW re-
vilrw ). SNAKES, LANDER AND INVAD-
ERS (no joysiicks)

THREE ON OMNE CASSETTE ........ £6.05
Cheques POs payabla to:

J. MORRISON (MICROS) LTD

Dept (PCWS5), 2 Glensdale Sireet
Leods LSS 9.1), Tai: (0532) 4B0GE7

ALL ORDERS DESPATCHED BY

DRAGON SOFTWARE all machine code

DACIDS — NEW (OPTIONAL JOY-
STICK)

Stop the Drodds removing lead shields o
rlaase the bombs whsth will gastroy tha
world, Very fast game, Excellent hi-res
colour graphics and sound.

SUPPLIED ON CASSETTE.......... E6.95
CHESS

Hi-réa display of board and phece. Eight
seleciable levels of skil. CURSOR con-
tral modvie selection (no numbersdetiers
o enter). Supports CASTLING AND EN
PABSANT.

SUPPLIED QM CASSETTE.......ET.98
YULTURES — NEW (uses one joy-
stick)

FAST-MOVING GALAXIAMN-TYFE
GAME in full colour with hi-res graphics
and sound, A Nock of vidlures guard their
e0gs. As they swoop towards you iry 1o
kill iharm, bul walch ouf. Just when you
think you have Wlled them all, the sgps

Excess HP-85 stock at half price

Add £5 p&p

Heather Ruffles

Anglia Home Computer Bargains
88a St Benedicl s Street
Norwich, NR2 4AB

(0603) 667036/7 TELEX: 975201

Access and Barclaycard welcome

JAY-DEE COMMUNICATIONS

MPF |l 64K Colour Compuler.........cesimesimaies £268 + £3.50 p&p

P 1 BYDORIT. ..o oo itiasiiitarriistisinrissinbissribsanriinsifiinrins £38.95

MPF |l Printer and ACCESSOMBS ......ccccciviiiiiimmiimssniasmnnsneens PG
(as reviewed in this issua)

FEn xR e L L e e AR £175 +£5 p&p

Dragon Disc Drive ........... . from E200

Dragon Data and Microdeal Software available

DRAGON PACKAGE
Dragon 32 Compatible Cassette Req. Dragon Joysticks +
£199.85 + £5 p&p
e e e e T TR T e £148.95 + £3.50 p&p
All prices inclusive of VAT

Cheques or POs to:

JAY-DEE COMMUNICATIONS

182a Water Street, Port Talbot, 5. Wales
(0639) 895738 (24 hours)

AMERICAN
EXPRESS
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SOFTSWITCH
FOR THE VIC20
As reported in last week's
Popular Computing Weekly
SOFTSWITCH plugs into the expansion
port of the Vic20

Wilth a games cartridge inserted into SOFTSWITCH the auto-stan is
disabled. The Softswitch program, supplied, will then save the cartridge
program 1o tape or disc. Softswilch is then used with an 8K or 16K Ram

pack 1o lpad the cartridge program into Ram. Softswilch will protect the
Ram from being overwritien by the loaded program. Soliswilch will also
copy adventure carridges. For lurther details send SAE

Price £19.95 inclusive
Send cheque' PO payable lo:

Gevenay Hanoware Co.

PO BOX 128, SWINDON SN4 8DL

RETURM FIRST-CLASE POST hastch!
Caflers and Trade anguiries woloome SUPPLIED ON CASSETTE ... E8.95

. MORRISON {HIL'HHE}
\ rl'h /

H“"n-._._ﬂ-'".

NEW FROM ASN
FOR THE COMMODORE 64

NECKED

AVAILABLE IN SIX LANGUAGES

Necked is based on the pen and paper game ol Hangman bul requires
only one person to play it. The program has a dictionary of 200 words, The
Foreign Language versions display the English words on Side 1 which you
musti lranslate. On Side 2 you must translate the wofds back into English

AVILABLE IN
ENGLISH, FRENCH, GERMAN, SPANISH, SWEDISH, ITALIAN

Price £7- 95 INC VAT Dealer Enguiries Welcome
to:

Seand

ASN COMPUTER SERVICES LTD

DEPT PCW, 89 STATION CRESCENT
ASHFORD, MIDDX TW15 3HN

& 4 Software Authors wanted. Top royalties paid for all poputar micrgs

RN RN

NEW FOR THE DRAGON 32
WASP INVASION

DEFEND YOUR CITY FROM THE
FEROCIOUS WASP FIGHTERS

This 100% machine code Arcade-type game fea-
tures full colour and hi-res for only £5.95. Needs
Joystick,

Send cheques/POs to C. Woods, 37 Marlpit Lane,
Sutton Coldfield, West Midlands B75 5PH

R RN RN NRR RN ERNRR RN

T iy
= L R LR IR IR by

o

& P.&R. COMPUTER SHOP %%

IBM GOLFBALL PRINTERS from £70 EACH +
V.A.T.

INTERFACE FOR IBM GOLFBALL £40 + V.A.T.
*‘BRAND-NEW LA36 DEC WRITERS — SALE £200 EACH +
VAT.

CENTRONIC 779 PRINTERS — £325 + V.A.T

CENTRONIC 781 PRINTER — £350 + V.A.T.

POWER UNITS, 5-VOLT 6-AMP — £20 EACH

FANS, PCBs, KEYBOARDS AND LOTS MORE

8-INCH IBM FLOFPY DISC DRIVES

COME AND LOOK AROUND

SALCOTT MILL, GOLDHANGER ROAD
HEYBRIDGE, MALDON, ESSEX
PHONE MALDON (0621) 57440
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PEEK & POKE

ATARI

Cheryl Hays of St Matthews
Road. Leigh-on-Sea, writes:

I have a friend who has

just come back from
America, and she says that she
read in a computer magazine
over there, that Atari software
can be wsed on a Vic20. Unfor-
tunately, she lost the magazine
on the way back, so cannot
show it to me. | have a Vic20,
with Super Expander, and 1
would like to know if it really is
possible to use Atari software,
and if so can I get the necessary
peripheral over here?
A | have heard this in con-

nection with a company
based in Canada called ‘Elec-
tronics 2001°. 1 can see that it
might be possible, but 1 doubt
whether Atari would approve.
In all honesty I know very
little more. I would presume
that 1f the device does catch on
i America, then it will make
its way over here, But [ won-
der just how big the market
would be, as most of the Atari
games now have reasonable
Vic look-a-likes, which people
will have already bought.
However, it is an interesting
thought, and if it does find its
way over here, and can be
used on the Commodore 64,
then | feel there might well be
a worthwhtle market.

Terry Simmons of Heol-y-
Fedwen, Ta-Teg, Mid Gla-
morgan, writes:
If I set a loop counter (j)
so that I can Input in-
formation into variable array
nik.j), how do | write an error
routine that does not allow the
user to input a k or a j?
I have managed to wrile a

routine that will stop me enter-
ing numbers that I do not
want, but k and j are driving
me crazy!
You do not tell me which
computer you are using,

nor give me any further details
of the program. I presume that
you are using something along
the hines of
FOR|j=1TO 1®
INPUT ﬂ{h-. ”
NEXT |

You say that you already
have a routine in that will
check the value Input to see
if it is a number you do not
want. So you must have an
extra line in that reads the
Input value, before it is
assigned to the array. If it is
not assigned then you will
have to decrement J, before
Next Jis called.

If you want to check for j or
k then, this check for the
numbers you do not want, is
the place to do it. However, in
most Basics that 1 can think of
‘n’ as an array name only can
apply to numeric arrays,
Could 1t be that this is the
source of your problem, you
are trying to enter letters in a
solely numeric array? To get
over this you will need to use a
string array 'nd’, with other
changes accordingly. When
you then read the Input to
see whether it is a number you
want, you just add an extra
statement to check whether |
or k have been called.
INPUT Z§
IFZ$ ="J"orZ$ = K" THEN. . .
the precise syntax will depend
on the Basic you are using.

Colin Turev, of Highgate,
Birmingham, writes:

I have an Atari 400 and

am struggling a bit be-
cause there does not seem to be
much published for the compu-
ter. I am writing a program for
my younger brother, to help
him with some simple maths,
but 1 am having trouble with
the word Input.

I want to put some sums into
the computer, and then have
him try and enter the correci
answer. Bot when 1 put the
sum in with Input the compu-
ter either thinks that the num-
ber in the sum is the answer, or
else does not understand
whether it is addition or sub-

traction. I am sure there must
be a simple answer to this!
A Input is a command that
seems to fool people in
various dialects of Basic. In
your case what I think you
need is I[nput for both the
numbers used in the sum, and
for the operator, and the re-
sult. This program will form
the base of what I think vou
are looking for,
10 INPUT A
28 INPUT B
30 PRINT “OPERATION ADDI(1)
SUBTRACT (2)
a4 INPUT C
S8 |IF C=1THEN GOTO 1)
60 IF C=2 THEN GOTO 2
™ -I!E C<1 OR C> 2 THEN GOTO
1@ LETD=A + B
118 INPUT E
128 IFE = D THEN . . . (right answer
routine )
138 IF NOTE = DTHEN .
answer routing )

A and B are the numbers in
the sum, which on the Atari
will be displayed on the
screen, on other computers
you might need to add a
Print statement for each. C
is the choice of operation, and
it would be no problem to add
other options for multiplica-
tion and division.

There is then a separate
subroutine for each type of
operation, these are identified
in lines 50 and 60, Line 70 is an
error trap, to check for wrong
Input at line 40,

Line 100 15 the addition sub-
routine, and the operation 1s
defined as addition by line
100. The D becomes the com-
puters copy of the correct
answer, and E is your brother’s
answer. Lines 120 and 130
check your answer E against
the computer’s answer D, and
act upon the comparison. The
Then statement at the end of
the line allows you a lot of
freedom as what to do next.
You might want to Keep it
simple initially by ending with
Then Print “Correct™ at line
120 and “wrong' at line 130,
However, you can develop
these to keep a track of right
answers, have another go, or
print a special display on the
screen.,

(wrong

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
Beardsmore and every week he will Poke back as.
many answers as he can. The address is Peek &
Poke, PCW, Hobhouse Court, 19 Whitcomb Street,
London WC2 7HF.

Line 200 would be LET D =
A — B which sets the value of
D. The next three lines 210 to
230 would be the same as
their counterparts 110 to 130,
At the moment it would be
easier to enter them twice, so
you can follow through what is
happening. However, if you
want to increase the number of
operations available, you will
realise that it would be far
more efficient to put these
repeating lines into a Gosub
Return routine.

LEARNING
PASCAL

Donald Mecilntrye, of Giff-
nock, Glasgow, writes:

I have a 48K Spectrum,

and have mastered
Basic quite well. Now 1 would
like to get into another lan-
guage, | have tried Pascal
and this is the next language |
would like to learn. 1 am sure
that 1 have seen details of
‘Pascal for the Spectrum
somewhere. Typically, | can-
not find out where, maybe it
was just my imagination. Do
you know who makes it, and
how much does it cost?

No, it was not your im-

agination, although it is
quite new, at least as far as
actually being able to buy a
tape of it. It is produced by
Hisoft, and costs £25, that is
for an almost complete imple-
mentation of the language. If
you want to do it the hard way
(but cheaper), then Jeremy
Ruston's Learn PASCAL on
your Basic Micro has Spec-
trum, BBC, and Microsoft
compilers in the back. They
supply a good subset of the
language, and if you do not
mind entering such a long
program then it will be cheap-
er, plus you get a good book
on the subject.

The book i1s published by
Interface, and should be avail-
able from John Menzies or W
H Smiths. Hisoft are at 60
Hallam Moor, Liden, Swin-
don, Wiltshire SN3 6LS.
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Semi-display — £5 per single cc
Trade lineage — 20p per word

Private lineage — 10p per word

CLASSIFIED

CALL DIANE DAVIS ON 01-839 2476 FOR SEMI-DISPLAY ADVERTISING

ADVENTURES FOR EXPANDED

Haunted Houszea (16K}, Treasure Humnt COMMODORE 84 AND VIC20

GAMES SOFTWARE
LYNX 48K SOFTWARE

I UTILITIES |

TELETEXT ON YOUR SPECTAUM:

{16K), £4.85 each. All threa for E12.
Contact Graham on (0642) 580048, 6
Amasbury Crescent, Hemlington, Mid-

Uity which ailows you 10 make backup
cogies of cassetie-based programs i Basic
andior Maching code 5 now availalve frem
ihe

EA.T5 sach inchiding p&p
Chegues PUs o
QUAZAR COMPUTING DEPT, FCW,
17 Teg Cloxe. Portalade, Sussex.
OTHER PROGRAMS AVAILABLE
SEND FOR DETAILS

WILLING TO SWAP B Vic20 machine
code games for cartndge. Tel: 0983
64561 for details.

ROSOFT'S VIC20 GAMES/TAPES 1
Snake, Draughts, Driver, Zombies,
Characlers, Nightmara Park; 2: Nib-
blers, Death Valley, Allens Altack, Pon-
tocn, Pac-man, Kingon, Delense: 3.
Dominoes, Minefield, Racer, Pinbail,
Disassambiler, Hi'Lo; 4: (6.5K) Explor-
gr, Castle, Guzzler, Trader. All games
gxcellent value, hi-res, sound, eic
Each tape £3.50. 6 Beech Grove,
Ryde, loW

SPECTRUM SUPER TAPES, only £4
each, containing 20 programs. Tape 1.
Defender, Frogger, Pacman, Cen-
lipede, Asterolds, Zombies, Asleram-
bla, Blitz, Pontoon, Logo. etc. Tape 2:
Space Panic, Star Trek, Dodgems.
Tron, Detective, Hangman, Star Wars
Miner, Trawler, Connect Four, elo
Special offer, both casseftes lor £6
’ Please send cheques 1o: Mr J. A
Loach, B Cottesford Close, Hadleigh,
Sutfolk. Tel: (0473) 822284, evenings,
far lurther details.

| 16K MANAGING ZX81

DIRECTOR
A GAME OF STRATEGY
Hun Your '.,_.'w'"l E geliaics Fim
Lompéets against 'Phirmips
N_'J'w Producis, New Technokogy
ahares, Sirikes, Wage Claims
Proftioss Accounis, Exporis
7 Leyels £3.50 Cas=alins
3-CAPE, 65 LANGDALE GARDENS
READING, BERKS RGE 2TU

16K — £3.75 INC
(nz ar bwo players, ning o7 18-hobe course
lEirway, rough gredn, bunkoers  fees and
water hazards  Ench course dittereni
SPECTRUM MICRD CHESS BY ARTIC
16K — £5.95 INC
Accepts &l legal moves en passant casting
and plomiolis 3 pawn ko queen
MURDER ON SPEC BY MICROJUICE
16K — E5.50
Ingenuous murder game, In whieh you an
fhe Investigaio
Mail arder only, Send cheques'POs to:
VYAJYS, H-K, 11 Margarel Avenue
a1 Auslell, Cormwall
{ar SAE far lis)
Tel: 51 Austell 61791

e dlesbrough TSB 8HR “Zxlext” lets you creafe your own SIX-FOUR SUPPLIES CO.
et o S personal Teletext systems. Similar 1o PO Box 19, Whitstable, Keni CTS 175
board gama in tasi maching codd Ceafax and Oracle CE'IIII'EEH\" 800 Backup will work o the memaory avaiiabenty of
CHANCELLOR — Run UK Ecoromy SPECTRUM PROGRAMS pages, full colour, graphic flashing, the Commodare &4 or ¥ic20. It can be ﬂ;’:ﬂ
SPACE TREK — cap the Klingons SPECTRUM GOLF BY A~ A inverse video, 24-hour clock with e B

alarm, aven the engineering lest pages
— jt's all here! Cassefte £4.85, com-
plete with sample system, full mstruc-
tions and 12-month guaraniee. Send
chequa/PO (or SAE (or details) to: lain
Stewart, 17 Torry Drive, Alva, Scotland
FK12 SNOQ

CHRISTINE COMPUTING

T2 4A SOFTWARE
NORTH SEA, CODE BREAK
ASTRO-FIGHTER

£3.50 pach, £6.80 tar lwo
9 ior all theea

SAE lor Haordware Softwara Catalogue
o
Dept PCWE, 6 Florence Closa, Yatiosd
Hars.

SPECTRAUM KOPYCAT £4.95
SIMPLY THE BEST. 5o simple 1o uss. Any
type of ZX SPECTRUM program can be
Backad-up on 10 a iresh (ape, even programs
ihai cannol be stopped can now Bo copiad
Programs over &1 5K [BK for 16K machengs)
are easdy dupbcaled, 100% maching Code
Pire. FREE Tape-header Header program
IMMEDIATE DESPATCH. Send cheque/PO to

MEDSOFT
61 Ardeen Road, Doncasber DNZ S5ER
IT CAN EVEN COPY ITSELF

g =

ORIC-SOF1
Arg you tired of 'Zapping” The Universe. Why
nod try & gaeme [hal roguires maone grey matted
and less mervous meaction?

Family Games ik
Mastermynde haracter/
Yahizi Graphic
Code Breaker Gonerator
Knighl Moves
Tha Waord

Tapes and full

instructions {including P &F)
£4.85 oach or £11.85 for any 3
Haadfinld Tachnology, Lock Stresl

Sawvite Town, Dewsbury, Waest Youkshire
W12 GBW

48K SPECTRUM TOOLKIT
Thres funclion M/C rowting including compre
henzive Instructiong and user modidication
pragrEm
1 MC program "break” facifty
£ Automabe Kempston Joystick Contnolier
3 "New" Alarm Siren — never accidentally
BracE yOouT DASIO rograms
This toolil i= oompleisly user transpansmn
£3.55p

5. Hornar, 32 Gladsione Aond,
Hockisy, Essex 555 48T

SPECTRUM VIDEO CONVERSION
Modity your Spectrum o composile
video output lor a better quality display
send for detaied leaflet to Spectronics
price £1.95 cheques payable to J
HEWITSON, Hall Coltage, Church Hill,
Monks Blaigh, Suffolk.

DRAGON "KOPY-KEY'". Copies
machine code programs. Send £1 (in-
cludes relurn postage) to A. Ellis, 22
‘Turnavean Road, St. Austel, Cornwall,
PL25 SNX

programs . A Special Program

FILE CLONE
ts wsed lor duplicsting sequential data hihes
Duplicates of the onginals are taithlul even 1o
the copy profection methods employed
Backup cosis ©15 (inc VAT + P & P) and 15
50id ‘subsect 1o the express condiion hal
copies are made only fof the purchasers own
ise from the purchaser’s own OnNQINas
Signed orders are taken as acceptance of ths
condition

PRINTER BARGAINS

ERS0M AXB0 only E288
EPSON AXB0 only £429
RS232 Intarface £40

Prices include VAT, UK carrage free

CORNIX-MICRO
16 Knseaworth Streel
Royston, Herts
Tel: Roysion (0763) 46065

SPECTRUM
BACK-UP COPIER

includes headarlass copier

KEY

The ey is 100% mc ulility which allows
you b0 back wp your valuable sofwars
Invesiment, Simple 1o use

KEYSOFT. Dept PCk
& Bruce Grove, Landon N1T7 ERA

CLASSIFIED
ADVERTISING
RATES:

Line by line: For private indi-
viduals, 10p per word, minimum
10 words.

For companies, traders, and ali

commercial bodies, 20p par 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 least lwo weeks before
the publication date.

Il you wish 1o discuss your ad,
please ring Diane Davis 01-
839 24/

Here’s my classified ad.

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

Please continue on a sapara‘s sheel ol paper

| make this .,

PUERCIPINETE . . oo st i ok b B L b D

Please cut oul and send this form to: Clas

reeveveency. MHES, B i ierene coass perwordso lowe YOU L .....cccveiriiinnanes
TR S LR NP B S AR AP SRR R e R

RS RIS RIS RIS LIS IR R LR RIS R IR LIt RIR TR LR Lo R1R 1 R0 12 L2t
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sified Department, Popular Computing Weekly,
Hobhouse Court, 19 Whitcomb Street, London WC2
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Attain higher scores with this simols conver
si0n cagsotte, onky £3.48.
5. Horner, 32 Gladstone Rosd
Hockley, Essex 555 48T

SO e

5,
DRAGON USER

To make (he most of your Dagon you need
Oragon User — the independent magazine lor
Uragon cwners To make sire thal you
receve 3 copy of Oragon User regularly
subscnbe direct (o ws A year's subscription
costs £8 for 12 is=uas or subscribe for iwo
years for £14 40 and mceive a trés copy of
gifher The Working Dragea of Dragon
Gamesmaster (overseas mies avaslahle on
gpplication). Hend a chegue or posial order
made payable to Dragon Uses, and accompa-
nied by your name and address, o Dragon
User. Subscriptions Depariment, Oakineld
Housa, Perrymouni Road, Haywards Heath,
Sussin AH16 30H

Instandly dreplay wour plcluies 81 any lime
during YOUT 0%n programs

Features. Draw, Prini, Type. Paini, CL5

Ruboul, Circle, Move Picture, Invarse, ink or

Papar Changs, Load and Save. Also makes

fankastic opening screens for your programs
Includes detaded instructions. Onty £5.95.

Choques P0 University Software, 54

Ashome Close, Reddilch, Warcs 894 DEZ

ZXB1 — FLIPSIDES

Buy both of Ihe following casseties and a
frea! stick-on keyhoard is yours. Each cassel-
I& cost £6.25 Inc p&p

FE/1 (M) side — House of Cards
Flipsida — Speliing Tima Bomb
F&3/2 (A) side — Semaphore Totor
Flipside — Morse Code Tutor (with sound)
All customérs ams 10 be emersd in A ines!
draw, The draw is for a ZX Spesch Synihesis-
ir and will take place on Seplember 6, 1963
Don't delay — send today| Choques/POs to:
Vil 5oft Computer Services, 3 Morelon Way,
Maottram Hyde. Chashire SK14 BRG

ORIC USER |
PROGRAMS NEWS VIEWS
£10 for a years sub
To: 20 Wynford House,
Wynford Hoad, London N1

TI 99/4A

A MUST FOR ALL
OWNERS

m MAGAZINE

PUBLISHED MONTHLY
NOW AVAILABLE OMN
SUBSCRIPTION
GALAXY, 650 HIGH STREET

SOFTWARE

ATARI 400/800 Rom cariridges. Subr
maring Command, Chess, Star Raid-
ers, £35 the lot or single. £15 a batch.
Games also on disks. Cheap. Tel:
01-837 0987 (pm).

LOCK-KEEPER for 48K Spectrum. A
Basic Program 10 encourage reasoning
skills for age 10+, with teaching and
lasting modes. Send cheque/FO for
£4.95 to: J. J. Donoher, 33 Upton
Drive, Chester, CH2 1BY.

NOLANSCO ELECTRONICS

Anirog, Llamasoft, Rabbit, Quicksilva,

Avalon Games, Romik, Chalksoft, Vir-

gin, Business, Educational and Games

Software for Vic20, Commodore '64,

Spectrum, Atari 400/800 and Dragon
32

Mail Drder or Fliunu Karen on
Biggleswads (0767) 316702 (24 hrs).

5D SOFTWARE
FOR ZX81

# IX Owners — July Software list
now avaikable

* Programmers — our Softwara Wri-
ter’'s Co-op Scheme can earn royal-
es up to T0%

* [Dealer enquiries walcome

Hempland Cottage,

Lopham, Diss, Norfolk.
Tel: 037-988 640.

CROSSWORD-HELPER
SPECTRUM 16/48K

Includes Text Entry, Deletion, Ana-
grams and File-Save, B Side Random
Maze Generator for use in your own
programs
sand Chegqua/PO for £4.95 to
Software Depl, Digitronics Inc
9 Byron Way, Northolt, Middx

COMMODORE 64 dalabase program,
£10 or SAE. Details K. Hulston, 14
Bispham Avanuea, MNorlh Heddish,
Stockpart, Cheshire SK5 BNT

BBC OWNER wishes 1o exchange or
sell softwara with any other BBC own-
ars. Please lelephone 051-420 3462
avenings.

RS e
[ RECRUITMENT

IF YOU

have written or are
writing an original
Machine Code Program
for the VIC20 or the
Spectrum

WE HAVE AN IDEA

which could make your
program the best
seller in Europe

INTERESTED???

Then telephone:
01-868 5332

NOw!!!
S

i§ saeking dothoss for new Dles 1o add 10 s
highly orginal and swtcesslul book ranga
EHEIE‘”EHEHI aned hrst B authors e oviled bo
submit manuscripls. Ideas ar Hakds of intrvest
Fuill detadls of what we can ofier rom David
Lawrence, Book Edifor. Sunshine. Hobhouse
Cowrl, 19 Whitcamb Sireel, London WCZH
THF,

Sunshang. Publshers il Popular Compuling and

Dragon Uiser

ENFIELD COMMUNICATIONS,
135 HIGH STREET,
PONDERS END, MIDDX.
Tal: 01-805 7434,

DEALERS |

PHOENIX COMMUMNICATIONS
DIGITAL DIVISION :
M‘l}ﬂ] ¢ compalible peripherals inchideng °
Languaga casd
Dk drive controlad
2RO card B0 colurmn cand
PAL colour card and many mors
Check this price:
sk Controter card L28.00 « VAT
Foi more detmis send SAE for calaioges 10
16 Theobald Stresl, Borohamwood, Herls
WDE 45E. Tel: 01-207 5950

SOFT MACHINE

A selection of the very best
Software, Books and Accessories
available for ZX81, Spectrum,
BBC, Dragon, Vic20 and Com-
modore ‘64 Microcomputers.

At 3 Station Crescent
Westcombe Park
London SE3
Tel: D1-305 0521

or send SAE for see calalogue (stale which
computor

| ACCESSORIES I

SPECTRUM DUSTCOVERS
Only £1.75 (inc. P&P)

Smart top quality Blue 'Galaxy' PVC

with silver Spectrum “flash”  Unique

design permits lsads and most inter-
laces to remain connected

PDQ Soltware, "Parsiey Rye'
Hilders Lane, Edenbridge, Keni

Dealer enguiries welcoma

BROKEN JOYSTICK?
STRONGER joystick msert
replacements supphicd with
full fiating instructions. 3
YEAR GUARANTEE
2. Hipair inc p&p
SOFTWARE FOR ATARI
(ThA) S0
Al cassetbes under £5
serid Sa.e; for lists
Comnguater Supplies | PCWED
146 Church Mol
Boston, Lincs PE21 00X

COMPUTER CASSETTE LEADS, Din
o Din plus remote (BBC OncLynx)
£2.45. Din to three jacks (BBC/Oric
Lynx) £2.45. Dragon laad (Din 1o Din or
Din to three jacks) £2.45. Texas TI99
4A (single recorder) £4.75. Send che-
qua’'PO to: Loophole Soltware, Tyn-
wedd, Cae Castell, N, Wales Tel 0082
552185

ASSEMBLER/DISSEMBLER for Oric
labels, symbol table, trace lacility, for-
ward references, £6.95 Philip Rice,
Department PC1, Woodroyd, Harefield
Lane, Paleley, Bridge Tel 0423
711609,

SOFTWARE CITY
SOFTWARE CLUB

Massive [l ol games, tapes and descounl
card
Orapon 32, VicHd, BBG
=harp, Apple
THY BEFOUHE YOLU BUY
SAF FOR LIST

16 THEOBALD STREET
BOREHAMWOOD, HERTS

For Spectrum

—— i — —
48K SPECTRUM AND KEMPSTON UNIVERSITY SOFTWARE PROGRAMS AND ::FEE.: Fé::cﬁ}nm:a??ﬁl gt
JOYSTICK OWNERS SPECTRUM 48K ART CODER PROGRAMMERS £4 ‘ e
CONVERT | will enable all of tha lallawing Supertas! M/Code Program 1o draw or prnl Wanted lor UK and USA Markst Spectrum 3. Flacet Sofiware, 24 Marl Road,
Qames 1o work with your joystick gnything on the screen. Artwork is then saved Vi 64 T Radclifte-on-Trenl, Noltingham NG12
Angadia, Schiroids, Molar Maul, Al Diddums with 2 short M/Code Frogram for you 1o Send tages o 26Y

CLUBS

THE "BEST SOFTWARE PRICES in
the Known Universes™ Club. Good
discount, low membearship. SAE (o 23
King Streel, Heywood, Lancashire
FREE MEMBERSHIP. Reliable soft-
ware axchange service covering most
machines. SAE for details: KLS Com-
puting (PCW), 13 Nelson Streel, Ply-
mouth, Devon

SOFTWARE EXCHAMNGE. Swap your
usad soltware via our ciub. Free mem-
barship, £1 per swap, Most Compulers
included. SAE for details. UKSEC, 15
Tumwell Greave, Sheflield S5 9GB
MZBOK SOFTWARE CLUB. Send a
cheque for just E6.00 for first two
programs and club magazine. Com-
petitions, hstings, &tc. Make cheque
payabla to J, Benlley, 28 Mominglon
Avenua, Iiford, Essex

HARDWARE

43K SPECTRUM AMD KEMPSTOM
JOYSTICK OWNERS

CONVERT | will gnable all of the lofvwing
Qames hg wirk wilh your joysiich

Arcadea. Schizoids. Mokar Maul, Ah Diddums

Atgin hiphr scores wadh  this ingenious
Coifvir st cagestie. Only £3.45.

5. Hormer, 3¥ Gisdstons Food, Hockley.

Essex 555 487

PRINTER BARGAINS

EPSOM AXBED only E289
EFS0OM AXBED only E428
RS232 Imernce £40

Prices includp VAT LIK carmage fres
CORNIX-MICRO
16 Knassworth Streat

Royston, Herls
Tal; Royston (0TED) 46065

ZXi KEYBOARDS
Sacond-haad bouth sensdive keyboards
as-new condition, guamnieRd thres months

£5 mach Inclusive
TELFORD ELECTRONICS

26a Brodiord Street

Shitnal, Shropshire

Tel: Tellord 460008

SPECTRUM SOFTWARE. Will swap
Escape, Timegate, 3-D Tunnel, T
Tower. Minad Oul for Jet Pac., Ground
Afttack or any other ofers. Tel: 061 223
430

DURST M&05 COLOUR ENLARGER,
Nikon E M. camera, zoom lans, Malico
colour analyser, Jobo 2000, digital
aulomalic bmer, accessories. L7750
value or swap for compuler. Tel
Greaenford (Middx) 903 3178

TRAS 80 16K MODEL 1 LI, with over
50 programs, all leads, books, maga-
zings, atc. £150. Tel: Boldon 366361

T
[__FORHIRE |

TO HIRE A COMPUTER from JXB1
upwards, ring or wrile to Businass and
Computar Services, 282 Caladonian
Road, London N1 1BA. Tel: 01-607
0157

21-27 JULY 1983
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LTS

ATARI VCS. As new, with 10 car-
tridges, including five Raiders, Pac-
Man, five Invaders (E160). Tel: D&1-
20 9392 after & pm.

ATARI VCS. Mint condition, 23 car-
indgas including Asteroids, Soccer,
Detender, Indy-500, Missile Com-
mand, Space Invaders, PacMan,
Chess, Night Driver, Superman. Worth
F650, £290 ono. Tel: Tonbridge
So5135;

ZX81 plus Kayde keyboard, 16K Ram-
pack, ZX Chass, Braakout and Print ‘N’
Plotter Jotter, £70 ono. Tel: 01-311
1808.

RAM PACKS VIC20, 3K, BK (unused)
plus 16K plus Star Baltle games car-
tridge. Al boxed with instructions. E95.
Tel: 01-444 4010.

ATARI 400/800 Rom carlridges. Sub-
marine Command, Chess, Star Raid-
ers, £35 the lot or singla. £15 a baich.
Games also on disks, Cheap. Tel:
2777

COMMODORE 64

£264.00 (excl VAT)
&4 Programmers Rel Manisl £9.00 + £1.50
p&p
Tal: Chris Gurney, Dave YWalksh or Floyd

Paiterson
Tak: 01-069 46587527 or send SAE
Image Sclencs Micro Computers Lid
188 Freston Road, London W10 6TH
or cheques P/O{add 15% VAT) and EB
for Securicor dalivary
Preste! rmnfu&fmm:u {a) for latest softwane
and hardware information and prices, Full
aHer-sales maintenance on all Commodore
Equiprment bowught from us.,

VIC20, 5K + 18K Ram + 2CN2 cas-
sette unit + software + manual, £150.
Tel: 0344 862344 after 6.30 pm.
UK101 BK, Cegmon, cased, 300/600
baud, sound, many games and in-
formation, £80 ono. Tel: Banbury
53475,

AUTOKOPY COPIES, any type of
Spactrum tape (16K/48K), even prog-
rams occupying full 18K or 48K mem-
ory, guaranteed, £3. B. Tidd, 180 How-
lands, Welwyn Garden City, Herts.
COMMODORE VIC20, BK Ram pack,
£30. Tel: Ingrebourne 46194

VIC20, C2N, BK plus 3/816K Ram, five
joysticks, over £1,700 tape games, 18
carlridges and 70 magazines, all in
perfect condition with leads, manuals,
box elc. Send SAE to "VIC Bargain
Offer”, 33 Connor Courl, Batlersea
Park Road, Battersea, London, for
information sheel. No offers under
£375.

APPLE |l plus 48K, 12in gréen screen
monitor, MXBOFTI printer, FDD-810
disk drive, disk interface card, printer
interface card, B0 column card, ZB0
card, RF modulator, joystick and soff-
ware. Hardly ever usaed, £1,200 tha lot.
Tel: 021-705 7097 (evenings)

48K SPECTRUM: Specopoly, the
board game and Crickel, test match
simulation, £5.00 for both, Cheque lo:
A. J. Norton, “Gresnaway’, High
Street, Eagle, Lincoln

LYNX 48K plus 14in b'w tv, both naw,
£190 ono. Also lop loading JVC hi-fi
cassetle (storage), £25.00 ono: leaving
UK. Tel: 01-T48 6149 ext 214/5 (aven-
ings)

WANTED

WANTED. Person with micro myte
modem {0 swap programs over lele-
phona. (4BK Spectrum). C. Saniscal
Tal: (0482) 227774.

WANTED EPSON HX-20 and
cassatte. Phone Bob 387-5838 before
5.30.

[ FORSALE |

HAVE YOU GOT an original idea for a
computer game? i so, then lel me
know. | will pay good monay for any
ideas used. Send details, with a
stamped addressed envelope, to John
Hardman, 65 Sandringham Drive,
Waelling, Kent.

WANTED
Quality Games and utility programs for
any Micro, All programs considered.
instant cash plus royalties, on all
programs accepted with a view [0
distributian in UK, USA and Eurppe
Dream Software PO Box 64
Basingstoke, Hants RG21 248
Tel: Basingstoke (0256) 25107

COURSE

WESTON-SUPER-MARE -
COMPUTER COURSES
Mon-residental, for ihose on holiday.
CQualified siall. Small groups. Limiled
vacancies July o Sapiember. Children
accepted. SAE w: CC, 18 Staftord Place,

Wesion-supar-Mare, Avon BS23 20Z

SERVICES

PROGRAMMING tasks for ZX81/
Spectrum undertaken. Games, aduca-
tion, business, machine code, debug-
ging, entira programs, conversion, elc.
For quote send SAE with details of
requirements. Odyssey Computing, 28
Bingham Road, Sherwood, Nolting-
ham.

Computer Swap

01-930 3266

Free readers entries to buy
or sell a computer.

Ring 01-930 3266 and give
us the details.

Spectrums for sale

SPECTRUM 48K plus taps controller
plus over £500 of software (that is over
80 tapes), books and magazines also
included. Total value over £650, sale
price £350. Tel: Harpanden 69152.
SPECTRUM, 48K, Kempston joystick,
machine book, all best softwarg, £155
ong, Tal; 01-330 2380,

SPECTRUM, 16K plus books, E70.
Tel: 01-451 3093.

SPECTRUM, 16K, four months old,
leads, manuals, software worth £55,
plus tape recorder, £120. Tel: Yateley
B76455 or swap for a Vic20 plus
racorder, lsads and gamas.
SPECTRUM, 48K. Excallent condition
plus £120 of software, Big name
games. Allogether £155. Tel: 01-550
96846

SPECTRUM, cassetta deck, ZX prin-
tar, Frillear keyboard, killer sound box,
soltware and books, £220 ono. Tel:
01-521 0672,

ZX81s for sale

ZX81, as new, with Memolek 10K Ram
pack, tape with 10 original games + all
leads and manual, £45. Tel: Penicuik
(71) 76207,

ZX81, 16K, with printer, all boxed and
as good as new, 2 rolls printer paper,
£100, Tel: 0308 BBOBOE (after 6 pm).
ZX81, 16K, full size keyboard in casa,
printer, casselle recorder, 4K graphic
Rom, joystick + interface, learning lab,
books, magazines, £100+ software,
£150. Tel: Harlow 24668,

ZX81, 16K, manual and tapes, £E39
Tel: John, 041-854 1394, avening only,
buyer collects,

COMMODORE 64, cassette, program-
mars reference guide, barely used,
£300 or exchange for BBC model B,
Tel: 01-677 2461.

VIC20, casselle deck, swilchable 16K,
Commodore BK, Atarl joystick, over
£1.500 software and carindges, in-
structions to Basic par 1, books,
manuals, under 1 year old, still boxed,
all offers considerad. Tel: 0442 58200.
VIC20, 2 weeks old + C2N cassette
unit + joysfick + switchable 10K Ram
unit, E70 software, 4 computing books,
averything boxed, as new, full 12
months guarantee, cost me over £300,
sall for £199 ono. Tel: 051-722 0586,
ZXB1, 16K + Q save, books, about 200
magazines, software, componanis and
instructions for UDG board, £60 ono.
Tel: High Wycombe, 0494 35484,
ZXB1 + 16K Ram pack + software +
books worth £85, sell for £45. Tel
01-574 25786,

ZXB1, 16K, boxed, £35 soltware, £25
ol magazines, manual, Hitachi tapa
racorder, £60. Tel: Romford 68760,
ZXB1, Ram pack + software, £50. Tal:
Malton Mowbray 61677

ZXB1, 16K, with keyboard, monitor,
tape recorder, £75 software and books.
Sell for £95. Tel: Warrington 63374,
ZX81, 16K, 10 casseties, lour books.
Highes! offer will be considered. Will
swap lor another computer. Willing lo
give £50 for diference. Tel: 025
6713445 ahter 6 pm.

ZX81, 16K, original manuals, ovar 20
software tapes, £70 ono. Tel: 01-561
5881.

ZXB1, 16k, Zont sound unit, Kempston
keyboard, Spectrum expanded board,
£20 o E30 software, manuals, laads,
elc, book. Reasonable offers consi-
dered. Tel; 01-660 8007

MAXIMUM capacity fast coding 64K
ZXB1. Hi-res graphics programmae (256
by 192). Kempston keyboard in cus-
tom-built module incorporating Q-save
plus popular wiring, complele with
manual and £130 software, £300
valug, Bargain £120. Tel: D3057 74091
after 6 pm.

ZX81, 16K, five months oid. £45. Tel:
MNorth Weald 2654

ZX81 plus Hander 16K Ram pack,
keyboard, plus magazines and manu-
al, £45. Tel: 900-0188 daytime.

ZX81, 16K plus consul, fully boxed with
manual, leads, £70 sofiware, maga-
zines, £70 ono. Tel: Upwey 3850
ZXB1, 16K, plus 4K graphic Hom and
keyboard by DK'Tronics, £200 soft-
ware. £125. Tal: ipswich 79925,

£LXB1, 16K Ram pack, manual, leads
and box. Lots ol software, excellant
condition, £65, Tel; Shefield 6280638
evenings.

ZX81 plus Kempsion keyboard, £50,
Memotek 16K Ram pack, £15. Zont
sound unil plus Spactrum expansion
board, £23. Sell whole ot for £80. Tel:
01-660 6007

ZX81, 16K, DK'Tronics Graphic Ram
keyboard, sound pack, keyboard, all
lsads and manuals, Consul case (fit-
ted), lots of tapes, E50. Magazines and
books, 4 plus Tron 14in black and
white TV, six months guarantee plus
antenna, £200. Tel. 01-998 B117
(AnDosh avanings).

ZMB1, 16K plus DK'Tronics keyboard
and printer plus £75 software, plus 4K
Graphics Rom, £35, Books, magazines
and learning cab. Boxed, leads, £100
ano. Tel: 0580 7T2191.

Ataris for sale

ATARI 800, 32K, plus Basic cartridge
plus manuals, £250 ono, Tel: Nolling-
ham 252277,

ATARI 400, 16K + recorder + soft-
ware and books, worth £560, accept

£275 ono, H, Taylor, 15 Melrose Cres-
cent, Grimsby

ATARI 400 + Basic + racorder, £180,
822 thermal printer, £150. Tal: Epping
72171

AS NEW! Perfect! Bargain! Atan Con-
sul, all accessories, 2 carridges, why
pay double, will even daliver, only £65
ono. Tel: 01-508 8612,

SWAP ATARI VCS, 15 carindges.
joysticks plus paddles. Still in box,
worth £500 Swap for BBC Model B
Tel: Cardiff 565058

ATARI VCS plus two carlridges, com-
plete with paddies plus joysticks. As
new. Offers. Tel: 0432 74362

ATARI 400, 16K Ram plus Basic plus
recorder plus joysticks plus Le-Stick
plus seven cariridges cassettes. £260.
Tel: Kings Lynn 841008 after & pm.
ATARI 400, 16K Basic cartridge pius
manuals, various cartridges, Alar 410
program recorder, £200. Tel: 01-435
7336,

ATARI 400, 48K, recorder, DOOKS,
£150 of software, as new, £220 ono,
Tal: Hinckley (D455) 614830,

Dragons for sale

DRAGON 32. A= new plus cassette
recorder, leads, books, soltwara,
magazines. Worth £350, accept £250
ono. Tall 0535 273338 aftar & pm.
SWAP OR SELL DRAGON 32, plus
joysticks, four tapes for £180 or swap
for BBC B. Reasonable condition
Tel: 0929 425811 afier 8 pm, not Fri-
days or weekends.

DRAGON 32 plus joystick plus ZBO
software, £170. Tel: 0942 712530
DRAGON, with dusl cover, £135 Tal
Bridgwater 56292,

Tandys for sale

TANDY TRS 80 MODEL 3, upgraded
32K, one built-in VDU, books, lapes,
games, elc. Ideal home or small busi-
ness. £450. Tel: 01-363 7866

TANDY TRS 80, model 1, level 2, plus
assorted games packs, £135 ono. Te!:
Morthamplon 28617 (daytime) or
B45666 (evanings).

TANDY TRS 80, colour, 16K extended
basic, Edfasm plus assemble adven-
ture cassetle plus leads, manuals, aic
£190. Tel: Shetfiela 386229

TANDY TRS 80, lavel 2, 16K, inciuding
VDU, cassetle recorder, VTR B0, soft-
warea games, Re-no program listing,
dusi covers, books and sound bDOx,
£190. Tel: 01-521 0672

TRS B0, level 2, 16K monitor, recorder,
manuals, software, books, magazines
plus printer and cables, £475 ono. Tel:
09803 65287

Commodores for sale

SWAP SUPER EXPANDER for
Machine Code monitors plus adven-
ture cartridge to swap Tel: (0B87)
270920 (after & pm).

YIC20 + 16K + 3K hi-res supar expan-
dar <+ jovsiick, casselle deck and
naarly 100 gamas, 18 months oild,
guaraniese, offers lo: 01-948 0507 (any-
tima).

SWAP VIC20, 16K memaory, casselte
wnit, software, joystick, & months old,
for Dragon 32 and cassatte recorder,
or Spectrum 48K. Tel: Cardiff 585784

VIC20 + super expander, program-
mears aid, cassefta unit, softwara, £200
ono. Tel: 0935 823752,

VIC20, C2N, 16K, |oystick, books, B
carindges, many casselles and pro-
grams, superb, cosl £500, must sall,
£185 ono. Tel: 0702 201637,

VIC20 C2N, joystick, 16K, super ax-
pander, programmears aid, mothér-
board, £450 software. sell for £175
Tel: 0342 513450 aller 6 pm week-
days.

VIC20 CASSETTE UNIT, with E150
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soltware, still under guarantes. Want
anly £65. Tel: 01-574 4122.

ViC20 plus one carridge power pack
Tal: 061-8814133. £80 ono.

VIC20 plus software, seil for £110 or
swap for 4BK Spectrum. Tel: 03265
62345,

VIC20, CZN, 18K, S/E, £30, maga-
zines plus books, 4 tapes, software,
E200. Tel; 0935 B23537

VIC20 plus casselle unit and joystick
plus programmers manual, £115. Tel:
Colchester B69194 atter 7 pm

VIC20 plus supér expandar C2ZN cas-
sette unit. Lots of software, worth £240,
will accept £150. Tel: Epsom 28810
after 5 pm weekdays.

VIC20 plus tape deck. Swap lor Spac-
trumn. Tel: Basildon 558509,

VIC20 plus casselte and joystick. many
casssiles, magazines, three books
Dust cover. £150. Machine code moni-
lor, £23. Two advenlures, £16 each.
Thrae cartridges £13 sach. Everything
£210. Vic 1815 printer plus paper
€175. Tel: D440 703357 after 7 pm.

Acorns for sale

ACORN ATOM, 15K Ram, with gamas
pack, including 5 volt regulated power
supply for expansion and all manuals,
£75 ono. Tel: 061-720 B151 after 6 pm.
BBC MODEL B 1.2 operaling system,
wordwise fitted RGB colour moni-
jor. Lots of soltware, books, atc., £450.
Tel: Hamel Hempstead 48141 (even-
ings)

BBC MODEL B, 1.2 operating system.
As naw, nevar usad, £350, no offerd,
Tel: 01-641 1304,

For sale

DRAGON 32, four months old, £50.
Software, joysticks, cost £250. Sell for
£150 ono.

SHARP MZ-B80K, 48K with Quantum
Hi-res graphics, resal bution, dust cov-
er. Extensive soltware including sever-
al Basics, Pascal, Fortran, Assembler,
Chess, Pac-man, Deftender, Scramble,
atc. One year old, £600+. As new.
£350. Tel: Wilmslow 526663
SPECTRUM 16K. As new. Manuals,
dustcover, Software valua £40. Bar-
gain £80.

ZXB81, 16K, 4K, Grapics Rom, Eprom
loolkit, mono TV, £30, books £100. Ted:
Chesterfiald 475730,

SELL NEW LYNX 48K. Still boxed, not
used, lull guaraniee, €180 Including
postage, R. Hebent, Kongens Gade
713, 5000, Odensee, Denmark. Tel:
8178672,

VIC20 + CZN CASSETTE plus 16K
pius stack cartridge. (Hi-restool kit3kK
slot) plus dust covers, softwara, maga-
zines, £155. Tel: St. lves (Cam-
bridgeshire 0480 63985).

ATARI 16K BOO, plus 410 program
recorder and joysticks, Software:
Assembler, Delender, Cenlipaede, alc.

Books, operational service manual,
De-re, compute, etc. Six months old,
£450. Tel: Padgate 825593
COMMODORE 64 PROGRAMS. Un-
wantad gifts, Krazy Kong and Gridrun-
ner £7 each including postage. Tel
Strwarl, Grimsby 78206

MEMOTEK hi-ras graphics pack, work-
ing, £5, Tel: 01-450 2395

TEXAS | 99/4a, tape, begin Basic
afdditional carridge, chess cartridge, 5
months, E150 ono. Mr Workman, 54
Hatton Road, Blacon, near Chestar.
COMMODORE, CXX Cibie with £120
channels, as new, + 2 aenals, mag-
mount, complete with all accessories,
bargain at £80, Tel: 061-881 4496.
TEAC. BBC disc drives wilh cables,
double-sided, BO track, 400K, swilch-
able to 40 track internally, brand new,
unused, E300 each, Tal: D553 62888
ghter & pm.

SHARP MZBOK, 48K, six languages,
100 program library. Apollo WP, £350.
Tel: Tewkesbury 297572
INTELLIVISION plus five cartridges tor
£110. Tel: 01-698 9604.

FULLER MASTER UNIT for Spectrum,
conlains speach and sound operalions
with joystick plus demonstrabon tape,
ZX Aspecl Assembler, £30. Tel: 051-
T34 1448,

JUPITER ACE, complate with manuals
and leads. As new, E45 Tel; 0284
B7277.

COLOUR GENIE, 16K with black and
white 14in TV cassette player. Less
than 6 months old, £190. Tel: 0783
78037,

EPSON FXB0, new, unused, £300 ono.
Tel: (0553) 62888 aller 6 pm.

WANTED. BBC mode A, any condi-
tion, Redhill (0737) 69337.

WANTED. ZX printer for Z5 or will
swap for software casseites, Tel 01-
874 4122.

WANTED. Dragon 32 or Spactrum 48K
to swap for Vic20 + 16K + cassatle
unit and joystick and software. Tal:
0222 505784,

WANTED. Commodore 3040 or 4040
disc unil, Tel; 01-992 8249,

WANTED. Tandy colour aor Dragon
owners to swap ideas and information.
Tel: 0922 691618, Mark Davis.
WANTED. Vic64. Tal; 0203 503038.
WANTED. Colour monilor, suitable for
BBC Model B. Tel: Coventry 0203
504485 after 5,30 pm.,

WANTED. BBC Model B. Tel: 01-986
0686.

WANTED. Sinclair printar, Tal; Chip-
ping Norton 0608 2373

MATEL INTELLEVISION plus five car-
tridgas. Perfect condition. £150. Tel:
Kings Lynn 62234,

LYNX 48K plus cassette recorder, still
under guarantee, Very good condition
£485 ono, Tel Southamplon BE2577.

Issues

Almaos! all ihe copies of PCW that you massed can 58l be bowght as back ssuss lor only

50p, includng postage and packing

An indax of the contenis ol the 36 iE=sues pubished in 1982 m now avalable from (he
Publishers for only £1.20. k includes kil details of oll the programis, routmss, ibviews

and news irat you mghl frave missed

Fieasa send me the following back msuas ot 50p each

Total €

Please sangd me a copy of the 1982 PCW Index al £1,20

| enclose 3 cheague pOatal oader tor i
Many —

Address —— — ==

Please return to Back issues. PCW,

London WCZH THF.

Better books from

Sunshine

A collection of sophisticated

THE WORKING Basic programs and
SPECTRUM subroutines including Unifile,
Renumber (handles Gotos and

Gosubs) education, accounts,
games and scores of essential
routines. Put your Spectrum to work
with what must be the most
comprehensive Spectrum

book. 248pp £5.95*

DaVID LAWRENCE
WO, L

Some of the more advanced
programs in this collection
include a word processor
and text editor, a music and
sound synthesiser, a sprite -
editor and a program which
allows you to enter high
resolution graphics mode.
This is not available in the
standard Basic. 160pp £5.95*

This computer has capabilities far
beyond most other computers in this
price bracket. With this collection of
Basic programs and routines David
Lawrence introduces word processing,
music and shows you how to mix text
and high resolution graphics. As with
the other books in this series, each
program is built up out of re-useable
subroutines. 160pp £5.95*

TheWorking
Dragon 32

<=

“Aeaildbde thiough W H Smiih's Tradeidaalke BRI TiES Welcorme

W SOPIDURET Cilid b i

Please send me
The Working The Working The Working
Specirum Commodore 64 Dragon 32

al £5.95 each at £5.95 each at 595 each

| enclose a cheque! postal order lor ©

——— =

payvable 1o Sunshine Books 19 Whilcomb Streel. London WC2 THF

Addrass

Signed
We can normally deleer in four 1o tive gays

21-27 JULY 1883
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CAMEL PACK * DREAM-81

a4

CAMEL FRODUCTS

for clever people

BLOPROM-81 GTATUS  NO. OF SYSTEM —HEX
EPHOM TYPE —3T128

A umguely sophisti- AAM START ADDR —4000

cated EPROM PROG- EPROM 5T, ADDR — 0000

RAMMER as used by JOB LENGTH — 4000
various labs including TASK — CHECK

Sinclair Research. Resi- WHICH TASK D0 YOU WISH TO D0
dent 8K softwire. W) CHECK THAT EPROM |5 CLEAN

Epicoin’ types 2716 10 W ReA THE GONTERTS OF Erhdl 3D

27128. Hobbyist and  ¥) BLOW AN EPROM WITH DATA FROM
Professional modes HAM
ZX81 and 16K only re- ) Eﬁ::mufpnﬂu DATA |5 THE SAME
quired — NO EX- ogrmooun R T0 RESTART
TRAS. See printoul

o p o FAST CODES AVAILABLE

£79.95 ¥ H POR Wiz

PROMER-81. At last! A low cost reliable programmer for
2516/32, 2716/32 EPROMS. This is the solution to using
EPROMs instead of tape. Requires 4 x PP3 batteries for a
regulated 25 volts. Remarkably priced at £19.95

ROM-B1. Provides two 24 pin sockets for up to 8K of
EPROM memory in the 8-16K area. Eproms are perma-
nent memory w hich réquire programmers to wnte to them,
Can use 2516/32 or 2716/32 £14.95

MEMIC-81.2. Faster than a Floppy. Easier than an
EPROM. A 4K CMOS memory and Lithium battery unit,
Saves programs up to 10 years without external power,
Plug it into the ZX81 and flick a switch and your program
is ready for retreval. A simple PRINT USR . . . entry
loads your program into RAM. Resides in 8- 12K but can
be moved to 12-16K. Comprehensive notes + example
£29.95

PI0-81, P1O-5P
B+8 bit parallel ports for the ZXE1 and
Spectrum PIO-81 £13.00, P1O-SP £18.50,

The NO WAITING place

18-NOHd0 g

¥

¥ LB-DIW3N *

1 8-DINVYHO

TOWN NATHAN

Dragon Last
Byte Chance

~ Home Computers 10 Ash Road
Software and Games Headingley
1 Leeds B
L “,:gﬁgf““' Tel: 744235
Leeds

: Home computers, software
Tel: 0532 522680 board games, role-playing
ZX SPECTRUM games and books

now under £100 ;
. : , Al Last's place we make
Rirng for more information you offers you can'l refuse . . .

We're worth a visit because:

* We've probably the best range of software in the
North — and we're improving all the time.

* We've a growing range of computers, peripher-
als, upgrades and books.

* We've the biggest range of Citadel figures for
leagues around.

* We've board and adventure games for all ages
from TSR, Games Workshop, Avalon Hill, Victory
Games, GDW, Yaquinto, elc, elc.

PROGRAMMERS — Assassin Software needs
your marketable programs. Give us a call

= L L R LR LR LRI LY by

=T e e e L L LR L LT R MR LT Ll

g e e LR R TR TR AL DR R LR R R LTI N ]

SPACE SAVING VDU/MONITOR STAND
Suitable for BBC, ZX81, Spectrum, Dragon 32, VIC 20, Commodore

64, Texas T199/4A and most other microcomputers,

NEW/COMPACT FREE STANDING PRINTER STAND :
Accepts any BO character printer. Equally at home on . ~

desk, floor or wall.

MONITOR STAND

Tills screen 1o optimum viewing angle.

Protects power and video leads.

Micro slored under monitor — just pull out 1o view.
Dimensions — 48 cm (wd) x 27 cm (d).
Substantial plastic coaled steel construction.
Price slill only £13.80.

Deluxe version with Duraplug 4-way connector mounted on back,

2 metre cable and plug ~ £25.00.

-

.i
[ |

141y

PRINTER STAND

B Makes moving paper & printer easy.

B Teleprinter rolls just clip on in front.

B Continuous stationery stored underneath always ready for use,

B Plastic coated all steel construction.

B Optional heavy duty bracket for wall mounting — £11.95.

] Eimensiunﬁ ~ 40 cm (wd) = 40 cm (d) x 24 cm (h). Price ~
19.95,

PRICE ALL INCLUSIVE. CHEQUES PAYABLE TO R. WESTON, UNIVERSAL STANDS,
43 PEARCE AVE, PARKSTONE, POOLE, DORSET, BH14 BEG.

DELIVERY NORMALLY EX STOCK
BUT ALLOW UP TO FOURTEEN DAYS.
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NEW RELEASES

PACKAGED

Y SECTOR / SOFT

1 :
NARE

GAMESPACK
ror THe ORIC 4sx

The games pack is an unusual
beast — usually loathed by
computer journalists and nidi-

culed by reviewers, it is still
the staple diet of many a new
software house,

Games Pack from Sector 7
software contains seven games
for the 48K Oric. Demolition
1s Blitz — where you have to
destroy tall buildings before
your plane crashes.

Other games include
Noughts and Crosses and a
3-Dimensional Maze — all the
tried and tested games in fact.
Doubtless the package will
prove popular with those who
have just bought their
machines because of the re-
cent price drop and are
wondering what to do now.

Program Cames Pack

Price £7

Micro  Oric 485K

Supplier Sector 7 Software
4 Blagdon Barton Farm
Colfaton St Mary
Paignton
S Devon TO4 7TPU

s e e e
DATA TONE

Music Master is a program for
the Lynx that enables you to
write music on your computer.

A musical stave is displayed
on the screen and vou select
your note by pressing a key.
Duration of note is selected in
a similar way.

After you have constructed
your melody. you can play it
back at a variety of speeds and
change a note or notes to
improve it.

Your tune,
terms of Data, can be listed
and adapted for use in your
OWN programs.

Program Music Master

Price £4.95

Micro Lynx

Supplier Albasoft
180 Terreglas Avenue
Glasgow G411 4RR

FORTH

There are now a number of
versions of Forth available for
the Spectrum — Mike Hamp-
son's one man operation has
produced three of them.

The most sophisticated of
his packages is Spectrum Forth
with Floating Point for the
48K machine. This features all
the usual Forth functions with
a new command Bleep, for
sophisticated sound effects,
and trigometrical functions in
radians and degrees.

Program Spectrum Forth with
Floating Point

Price £14,95

Micro  Spectrum 45K

Supplier Mike Hampson
7 Hereford Dirive
Clitheroe
Lancs BB7 1JP

e B e T T S,

FILED AWAY

Despite claims to the contrary,
it is actually true that a home
micro is ideally suited for use
as a filing system. You really
can put all your club records
on file and search through
them in a couple of seconds —
;Tur computer is actually use-

I!

The problem is. of course,
that few people can ever
understand the instruction
manuals that come with these
file packages. Consequently,
most people who run clubs,
etc, can be seen running off to
buy a notepad and pen after a
few days.

Having said all that, it's nice
to find a file package that
comes with a 56-page manual
that seems quite easy to under-
stand.

Pro-file. from Micro-De-
Bug, gives all the usual fea-
tures of edit, delete, find, etc,
and enables you to design vour
own file layout,

Program Pro-file
Price £9.95

expressed in

Micro  Dragon 32

Supplier Micro-De-Bug
Consultancy
6) Sir John's Road
Selly Park
Birmingham B2Y 7ER

FOLLOW-UP

Phipps Associates’ Magic
Mountain is its follow up 1o
the well received Knight's
Quest adventure. Like that
program, Magic Mountain is a
graphic adventure for the 48K
Spectrum.

Somewhere within the
mountain i1s hidden the ancient
scroll of wisdom — your task is
to find it without falling prey
to the vanous traps and dan-

-gers set by the ancient sorcer-

ers to protect it.

By way of a perk, the adven-
turer may alse come across
treasures on his travels, as well
as less pleasant surprises like
poisonous spiders and hzards.

The game uses The Hobbit
technique of splitting the
screen to give a graphic win-
dow illustrating the scene. A
hints feature is included, but it
will not give up its information
easily — you will have to be
really stuck.

Program Magic Mountain
Price £4.95
Micro  Spectrum 48K
Supplier Phipps Associales
99 East Street
Epsom
Surrev KTI7 IEA

VAPORISED
() QUEST

MIEF‘GEDFTW-‘HE
FOME Y

Ulnm{

MVFP.

Quest Microsoftware has its
follow-up to Black Hole avail-
able.

In Violent Universe you are
again confronted with infinite
space, but this time your only

weapons are gas clouds which
vaporise the aliens and
spaceships attacking you.

You pass from level to level
by scoring 1,000 points within
40 seconds — the game will
work with most of the major
joysticks and interfaces on the
Spectrum.

Program Violent Umverse
Price £5.50)
Micro  Spectrum 645K
Supplier Quest
119 The Promenadce
Cheltenharn
(rlos

8 GAMES

Michael Orwin Software will
be familiar to all ZX81 owners
and his Cassette 5 sounds like
good value for money.

The cassette contains eight
games for the ZX81, most of
which are in machine code.
Games included are
Planetoids, Space Rescue,
Breakout, Draughts, etc.

Program Cassetic 5
Price £6.80

Micro ZX8I 16K
Supplier Orwin Sofrware
20 Hrownlow Road
London NWI 90L

LOGICAL

Challenge Games aims to tap
an interesting side aspect of
adventure games, ie, detective
programs where you must use
your powers of deduction to
find a cnminal.

Although analagous to con-
ventional adventure games.
*“logic" games tend to be stric-
ter and more cerebral and are
completely different on each
play.

The Mansion Murders intro-
duces you to the Montague
family. An ambitious relative
of theirs has been found dead
and everybody is suspected of
murder. From the clues given,
you must find the guilty party
within a certain time limit,

The arrangement of sus-
pects, weapons, motives, etc,
i5 randomly set, so that over

20,000 combinations are possi-
ble.

Program The Mansion Murders
Price 16.95
Micro BBCH
Supplier Challenge Games
4 Ferndale Road
Leytonstone
London E1]
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SPECTADRAW 2

The Fools

| 48k

Prediction Program

for the ZX Spectrum

Things to do with your Spec-
trum other than kill alens
number eight: win the pools,

Well, not exactly win the
pools, but at least not lose,
Much. Spectadraw 2is a pools
prediction program which uses
a database of over 7,500
matches to predict those teams
maost likely to draw.

Each week you tell the com-
puter what matches are to be
played and it will make its
predictions based on past
form.

The author is not claiming

that a vast win is likely on this
system, but he does suggest
that a series of small wins is
possible — in any event I
suspect that you will have
more fun if you are not overly
earnest about it.

Program Spectadraw 2
Price £12.95
Micro  Spectrum 48K
Supplier Spectadraw
I Cowleaze
Chinnor
Oxford OX94TD

STAR TREK

The classic computer game
Startrek 1s now available on
the Jupiter Ace. The program,
which requires 19K, has all the
usual trek features of shields,
scans, phasors, torpedos, etc.
The task, as ever, to rid the
galaxy of the Klingon menace.

Should you complete your
mission successfully, you will
be awarded a percentage rat-
mmg depending on your per-
formance.

This is one of a number of
programs 1ssued recently for
the Ace — good to see the
software back up improving
tremendously for this
machine.

Program Stirtrek

pr”a.rfr/&rﬂj , b

we've put the
theve Shouldrt

Price £5

Micro Ace 19K

Supplier Ravensoft
67 Barker Road
Linthorpe
Middlesbrough

Cleveland TS5 SEW

SLALOM!

When the Commodore 64
price cut comes, there will be a
lot of people with newly ac-
quired machines looking for
software.

Adamsoft 15 the UK soft-
ware distributor for Abacus
USA — an American com-
pany with a number of pro-
ducts for the 64,

Available now i1s a game
called Skrer 64. This gives you
a choice of three courses to
negotiate, Slalom, Cnant 5la-
lom and Alps. In all three vou
must use your skill to pass
between a number of flags.

Should you complete the
course you are told that, “re-
freshments and other forms of
recreation are left up to your
ingenuity”,

Program Skier o4
Price 6. 50
Micro Commodore 64
Supplier Adamsolt
18 Norwich Avenue
Rochdale
Lancs OL11 5JZ

UNPLEASANT

e, " i)
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The English Software com-
pany has just released an ani-
mated graphic adventure for
the Atan 32K.

Escape from Penlous re-

quires you to find a wand, a
sword, a pentacle and a cup.
The game requires a joy-
stick and is actually more like
an arcade game than the con-
ventional adventure. As you
travel around a maze, looking
for the objects, you must also
avoid various traps and the
two monsters Phobos and
Deimos, both of whom can do
unpleasant things to vou.

Program Escape from Perilous
Price £14.95
Micro  Atari 4000800 32K
Supplier English Software
St Newton Street
Piccadilly
Manchester M1 2EA

DICEY!

Writing programs that only
work with add-ons to the basic
computer is a dicey business,
since you are restricting the
number of people to whom
you can sell.

Nevertheless, S&G Soft-
ware has done just that with its
Speak and Spell for the Spec-
trum. This program works
with a number of the “speech
unit” add-ons which enable
the computer to speak, in a
metallic kind of way.

The problem with most
speech units is that although,
using phenomes, it can be
made to say almost anything
— the system 1s 50 intricate it
can be weeks before you can
get it to say anything recognis-’
able.

Speak and Spell aims to
simplify this process by enabl-
ing you to enter words as a
string which it will then trans-
late. The markers are not
claiming it is 100 per cent
accurate, only that the process
is greatly simphified.

"Program Speak & Spell

Price £5.95
Micro  Spectrum (+speech)
Supplier S&G Software
4 Alpha Streetr
Darwen

Lancs BB3Z2BX

New Heleases is designed 10
let people know whal soflware
is coming on to the markeat. |l
you have a new game or ulility
which you are about to release
send a copy and accompany-
ing details o' New Releases,
Popular Computing Weekly,
19 Whitcomb Streel. London
WC2 7HF.
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Media-ocre!

i & H|I I'm Brainy and | really rate computers

| can tell you why you should
convince your dad to invest in a computer or |
can end your loading problems.”

(Load Runner magazine, 23 June 1883)
“When you consider television's awesome pow-
er to educale, aren't you thankful it doesn't?"

(A cartoon in The New Yorker magazine
1965)

The idea of the “child" is an invention of the
seventeenth century. In Shakespeare's time
there was no such thing. The idea of childhood
emerged later and until it did the young person
had been part of the world of the adult.

Today, many children are growing up in a
strange environment. They live in two worlds —
that of the child and that of the adult. On the one
hand, there are children (program writers and
such like) who have an earning potential greater
than thal of most adults. On the other hand, they
are still children with the mental and emotional
equipment of a young person,

There is certainly, therefore, a market for
objects which pander o the child, and make
gestures lowards the adull in the child. Load
Runner, the new computer comic, appears to be
an offenng in this direction — though I'm nol
sure quite how successful it is. But then | used
to read Wizard.

If you ask older people what it is that worries
them about using compulers, they often answer
that it is the fear of appearing a fool in front of
children — who can always use micros so
easily.

Computing is fun, and that young people can

make a comfortable income from programming
is not to be deprecated, but — as ever — where
is our sense of proportion?

In the early 1960s there was a similar boom in
youth, and a similar chance for those with a
certain lalent (or lack of talent) — some, like the
Rolling Stones, are still with us. As now, there
was the same adulation of the precocious
young. Fashions change and boredom ensues.

The myths are all around us, particularly in
the computing media. We are massaged by the
media inlo believing that the opportunity for a
certain few lo leave school al 16 and be
millionaires al 16'% is really open 1o all,

Talking to one young person, | commented
that | enjoyed using the BBC computer because
of the machine's . His reply was that
writing for the BBC computer was not "financial-
ly viable", which was why he wrole programs
(and quite good ones at that) for the Spectrum.

Another young man | know (a 16-year-old
youth) has just given up his A-level course, lo
work for a compulter shop — he is still continuing
to take A-level Computer Studies by day
release. When he was explaining about his new
carear, he said that he guessed | would think
him silly. | did.

| think he was silly on two main counts: one,
he had effectively given up on education; and,
two, the part of education that he had continued
was Computer Studies — less usaful in my view
than Physics or even Latin!

Both these young men have been massaged
by the media into believing a narrow-minded,
almost authoritarian, scenario. As Geoffrey
Sampson writes (in Liberty and Language,
1978): “ ... in an authoritarian society, in which
the ﬂllm:nuun of resources is planned 1o yield
maximum production . . . original thought will
eventually fade away as universities and related
institutions are starved of money or required to
shift the balance of their activities away from
pure research and towards the teaching of
(supposedly) useful eslablished knowledge."

Computing should nol be pretentious and |
actually agree with the sentiment of the New
Yorker cartoon. But fun is one thing and triviality
is another. And the media seems only able lo
trivialise computing rather than having fun with
computing. We get the media we deserve! Fun,
fun, fun. |

Boris Allan

Think of a six-figure number. Go on. Divide it by
seven to get the first answer. Multiply this first
answer by six lo gel the second answer,
Surprise! Both answers contain the same six
numbers arranged differently. The first three
numbers and the last three numbers of the first
answer have lo be transposed to form the
second answer, Whalt is the question? Find the
original six-figure number.

Solution to Puzzle No 60

Between them the first two batsmen scored at
least 300 runs. So we are looking for a lotal
score greater than 300 that is a 'perfect’ number
— that is, the number is the sum of its divisors.
The first four such numbers are 6, 28, 496 and
B8128.

In the program, lines 10 to 60 test each
number from 300 for this property. Then lines 70
to 90 find its divisors, print them and count them,
1WLETN=30120LETT =030 FOR I=INT(N2) TO
1STEP =140 IF N1=(N1)=0 THENLET T=T + |1 60
NEXT |68 IF T=N THEN PRINT T 78 GOTO 100 80
LET N=N-+1 58 GOTO 20 188 FOR I=INT(T/2) TO 1
STEP-1 110 IF TA=INT(TA) THEN PRINTI, 120
LET B=B+1 1380 NEXT | 140 PRINT B, "BATTED"

The total score was 496 achieved by 9
players who scored: 248, 124, 62,31, 16,8,4, 2
and 1.

Winner of Puzzle No 60
The winner is: A O Miller, Downs Road, Instead
Rise, Gravesend, Kenl, who receives £10.

Wie20 Slari 2
1 (1) Arcadsy (! 1 (1) Penatrator (Melbourne House)” 1 (=) Triad (Adveniure internationally 1 {1) “'"”"ﬁ {hcrodeal
2 |5) Cosmiads :&m 2 Ia Jot Pac {Uimate) 2 (2} Zaxzon {Dalasoft) 2 ar iMicrodeal
3 (3) Wacky Walers mﬂl 3 (2 Flight Simulation [Psion 3 (1) Minar 2025af (Big Fiva}* 3 1 Areinoen Atacs i Wecroaanl
4 { Panic i yigl 4 [5) The Hobbit {Melbourne House)® 4 [—| The Search (CS5) 4 (B) Planet invasicn {Microdeal)
5 (2 Mmﬂl Bug-Byte] 5 (4) Transyhanian Tower § (—) Choplifer (Broderbund)* 5 (4) MNight F {Salamander)
-] {ﬂnm"ﬂd'ﬂi {Richard Shepherd)® & (9) Mountain King (CBSIT 6 (7) Kaherpiller Attack {Microdenl)
T IH!I Amnl: j B }B 30 Tanxx (DK Tronécs)” 7 (4) Replon (Sinusi® 7 (@) Trek |Satamander)
8 (—) Bz [ l'l'ﬂdﬂﬂr{ 7 (8) Horace Goes Sking B (6) Holicat Ace iMicroproselt B (—) Ma and the Minotaur
B (8 F'HIII'I Blitz | {Psion'Melbourne House) 8 (~—) The Pharoah's Curse  (Synapse)t? gﬂrnﬁuﬁ Dhatid)
10 (7 (Audibgenic) 8§ Ah (imagine] 10 (3) Stone of Sayphis 8 (—) Chess n Daia)*
iqumaﬁ r.::mﬂul:l by Boots & Co, London) 9 (— Enterprise (Sitvarsolt)” {Adveniure Inlermationally 100 (5 Oragon Trak nluﬁu }
10 i—- Test Match (Computer Hentals) ‘Cariridge. 132K cassetle. *32K disc. §48K  “Cann
“Aequires 4BK. s, = A " (Figures compsled by Boots & Co, Longon)
f r ¥ ] nagemeant.
(Figures compiled by WH Smith & Son Lud) O il D475 206
aac* IIIIE
1 (=] Groat Batasn Limdad 1 {Pss0 )
(Simon W Hesss) 2 leba]lhhnuuuf (Addictive Games) Books
2 [2) Rocke! Raid [Acornso) 3 me [Pgion 1 (2} Vic Programmer's Reference Guide, Commodare (Commadara)
3 (1) Killer Gorlla (Program Power) 4 'ﬂ m (Psion 2 [—) Basc rarmming on the BBC Micro, Cryer { Prentice- Hail)
4 [(—) Snapper [Acomeof] 5 (8 {Psion 3 (1) Struct Programming with BBC Base, Atherion {Horwood)
5 (=) Monsiers {Acosnsaf) 8 (4) K Games [ Artic) 4 {4) Commadore 64 Programmenrs Aeference Giede, Commodors { Commaocdora)|
B (—) Wordwise (Computer Concepls){ 7 (5) Detender [ Crulctcsibva) § (B) Forth on the BBC Microcomputer, De Grandis-Harrison |Acormsa)
7 [—) Chess {Program Power] B (=) 1K Choss {Artic)t 8 [10) Assembly ur-iuaga Programming for the BEBC Micra, Bimbavm [Macmilian)
8 (—) Creative Graphics {Acomsaf) 8 (—) Planet Of Death [Autic) 7 {7) Z80 Asseinbly Lanquage Sub-routings. Levanthal {Osbouma)
8 [—) BeebCak (Computer Conceptsit 10 (8) OS5 Scramble [Quilcksilva) B [—) Emter the Dragon L-artﬂ-r [Meiboune Houwsa)
10 (—) Castte of Riddkes (Acomsof] Al 16K axcepl whane shown 8 =) B502 Machine Code for Beginners, Slaphénson | MEwreEs
*All Mode! B only. {Rom. $Runs in 1K. 10 (—] Spectrum Hardware Manual. Dickens (Melbourne Housea)
(Fgures compiad by Micro Maragemant, (Figures compiléd by Bools & C‘-n- Londan) iFigures compiled by Watlord Technical Bodks, Wallord D923 23324)
Ipswich D473 587181 {Last weds s posrhon in brackeis)
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ADVERTISEMENT

DEAR AUTOMATA, DESPITE YOUR VERY SILLY ADVERTISING, I AM :Li ” .
ORDERING THE FOLLOWING FINE COMPUTER SOFTWARE FROM YOU! | G-O I O JAI I r legal Sensatlo
g Bari

00 TO JALL ...0vavvnas (Spectrum 48K} @ ©8 -
PIMANTIA ... coevuuees (Spectrum 48K) @£10 o r ! IIH
PIMANTA ....,............ (Dragon 33) @£10 ‘ ok ::E::mr:.iﬂ
PIMAMIA ocviusnanenn (BBC Micro 32K) @€10 _': ‘ = :‘:*:';:"H ";" s
PIMANTIA ...... o e S . (ZXB1 18K) ® £5 =g ' YieLATE ‘:n::.
BEST POSSIBLE TASTE ..... .. (ZXB1 1K) @ £5 ANYRARETEY
IR BRI b o i e (ZNB1 1K) @ €3 : HE E-rn:.tf /!
CAN OF WORMS . .....0veveess (ZXB1 1K) @ £3 5L MY Bagy
DRAGON DEMOS ............ (Dragon 32) @ £5 b)) Yoor
BUNNY + E.T.A. ....... (Spectrum 16K} @ £5

I enclose the right money TOTAL. ....ciies s S L -

or please charge my ACCESS CARD /7 EURDCARD / MASTER CARD

HHHHUHHERE[ A e T e

Tiw! Tl Tex! wou agany
FAUET MNMOYT OE S0 Rupe -

- by T =i B e e P P T e
K Acma E3Live | You LiTTLE cwuT,
| SENTEMECE Yowuw _To .. ....
T e ey e S R i A e e
T e R S ST e el A T R R i

send to: AUTOMATA U.K. LTD.; 65 OSBORNE ROAD, PORTSMOUTH,

HANTS., PO JLR, ENGLAND .
all prices include VAT, packing b postage within the U.K.
pleass add 10% to total price fpr overscas orders. Trade
enquiries are welcome. Pleass leave the following space
blank for DESPATCH NUMBER:

Snip—>» :I'nif -

MONDAY ., ., .waké up, #teal o hang-glider, <« Inip
get out of bed. Fostman arrives with

usual loony letters from Plmanimces who

thiink they have won my Golden Sundiasl,

but nearsst loony gets time, date and

place wrong. Mo hum. Invade Poland, Go TH E Pl MA N DI ARI ES ShOCk!

back to bad.

TN W R
R
-l o S S i B, T ———

TUESDAY.... Wake up 1n waste disposul THURSDAY. .., getting worried. Back page

unit. Someone has been playing Pimania of Popular Cosputing Weakly featuring SATURDAY....Can't sleap. What do 1 call
whileé | was aslieep, and fed me a pork a cartoon character calling bisself,. my game? “"NOT MONOPOLY"7nah, too milly,
ple.l kick this player oot of the game. Uncle Groucho. 1s AUTOMATA trying to even for me. How about "YLOPONDM'T Mo.
Run aut of T-ahirta., Stay in bed, Poat retire me! I'm not finished yet boyos!! Maybe "WADDINGTONS ARE JOLLY NICE CHAPS
man hitton by red herring, as the dog Go to the Cavern of Ivory for lunch. An 50 PLEASE DON'T SUE THE EFFLUENT OUT OF
is on holiday, Haven't sold a cassette idiot has left TV Dinner and & Can of ME." too grovelling? Images of se in a
all week. Consider eating herring as Worms there. Eat Worms. As advised by priscon. ©h CRIKEY! 1'11 have to vear
dog is on holiday. Solicitor to change nase of my splendid clothes with curaor symbols &all over
WEDNESDAY ... .Disaster!Postman wakes me "Automonopeli" 1 have to pay for such a them. Don't t?ke __ T'IT! rE du?‘t s
from dreams of playing sax in rock band pace of advice, already? :: E:ﬂt:ﬂj;::L" TE::uirL:l.;hii iir:::l
by pcreaming "They've got you, you long FRIDAY....Two large men wi th ITtalimn of brilliance by doing MHokey-Kokey!!
nosed pixel!™ 1 sign for a registered sccents ond bulges in their Jjockets,

envelope. (This {8 a malstake.) Lotter is arrive and put pressure on By nose. | SIMDAY . ... Get ready.to informm publie,
from gentlemen claimimg to represent am frog-marched to court where a lady dealers, press etc, that "AUTOMONOPOLI™
makers of a well-known board gase which accuses me of stealing her baby. Help. iz to be withdrown. "GO TO JAIL® on
shall remain nameless.., (WADDINGTON'S Luckily am dreasing again. Deecide 1 the other hand is only £6,your Spectrum
MONOPOLY) Cripes! They'te gonna get oo cannot fight big business on my own has a cool, cunping personality, and it
for marketing "AUTOMONOPOLI"™ (only E£6 go will change mname of "Automonopoll” may well beat you. State of play at the
including VAT, postage and packing, but {up to & players, including Spectrus, touch of & button, Up to 5 playars sto.
this isn't an advert, honest.)} 1 try teo large size moving board display etc.) Dog comes back off holiday. Force feed

find ll"].l'ljﬂi tuddlr TOY ; I.l'lj'thil'l.l- that Feiel Hl..:h.r Must e the wWOrms. it & well-known board B, Lo to hed,

will stop me shaking. No luck, T phone
Computer Trade Association. Ho hum.

MEANWHILE, Back av aotomara’s WE p“t SOme ti ng ih COmPUting

REqU-AR KaurAarY KKomice STRIP...

i T T e FTIE BUEUE'S FILLIMG DUT-w
E.-I_'"ﬂ' i i i 1Y N THENT E ') MAE ST SR TOR "'.‘\Im '!.5 .MEI
15 0% guT  VBNE sE. ) 7 et F’ Ay ' " & ; LOMPAN
jﬂﬂuaw pAL, [ suecoTasH! Y W e . | L, YA ) L putotdaih |
uis | HAVE AN ‘ iy o, . : 29 “
ovs . - BMD WL
THE FAM! Appor
thﬂﬁwﬁ = ik -r
pives P - W Eﬁitlg
IHﬂﬁUlE.:JI”H »
coll HE*; <SES NERS
K SproMATS NS
AT 7 THERE 2 YOUR FACE - BT | f ; . L oF
BUL EUE ! wnow wiere it Qe8I . _ RVALRY!
\ BUE SHouLd Br fLACED! =Y SR
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