*Microdrive reviewx
Exclusive! Bill Hoskins
presents the first review of
the Sinclair ZX Microdrive
and Interface 1. See page 8.

Dragon software
Brian Cadge casts his eye
over another selection of
Dragon games and finds
himself taking part in a
darts championship on
page 14.

Spectrum turtle

J Coote comes out of his
shell to provide a simple
introduction to turtle
graphics and its uses. See
page 18.

Micro pop

David Kelly talks to Pete

Shelley about his new LP

XL1 which includes a

computer program for the
Spectrum. See page 13.

STAR

Money Snake
on Vic20.
See page 10.

GAME

Computer Swap
01-930 3266

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

3K JUPITER ACE GAMES. Tape 6
games, forth m/c, including Life, just
£4.95, to A. Quas, 42 Meon Crescent,
Chandlers Ford, Southampton.
SPECTRUM 16K ‘“RAQUEL” pre-
sents her game for age 16 and over
only (state age when ordering), still
only £295. |. Brooks, 17 Malvern,
Coleman Street, Southend, Essex

COLECO’s new Adam com-
puter is already sold out . —
before a single unit has been
manufactured.

The company says it has
commitments from American
retailers to buy all 500,000
units it plans to make this
year.

The Adam was the star of
the Chicago Consumer Elec-
tronics Show, held in June (see
Popular Computing Weekly,
June 23). The computer
appears to offer outstanding
value for money — an 80K
machine incorporating full
keyboard, twin high-speed
tape storage devices and daisy-
wheel printer — all for around
$600 (£400). US industry ex-
perts report that the Adam
will create a new market by
providing a complete system at
a mass-market price. Produc-
tion of the Adam is geared to
begin in August.

The Adam is expected to
make its debut in this country
sometime in October or

Continued on page 5
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Bilbo and |

Horace

go walkabout

MELBOURNE House has
almost finished work on ver-
sions of some of its games to
run on machines other than
the Spectrum.

The Hobbit will go on to the
48K Oric, BBC and Commod-
ore 64 machines, available in
mid-September. Each will cost
the same as the Spectrum ver-
sion — £14.95 — and come

complete with a copy of ] R R
Tolkien’s book, The Hobbit
and an instruction manual.
The programs themselves
will be exactly the same as the
Spectrum one, except that,
where possible — on the BBC
for example — the graphics
will be enhanced. ?
Also, the company will re-
Continued on page 5

CASSETTE LEADS

£4.
INCLUDING POST
AND PACKING
Single Recorder only
Orders to:  (Dept. PCW)
Clares, 222 Townfields Road.
Winsford, Cheshire CW7 4AX
Tel: Winsford 51374

SPECTRUM SNAX! Arcade-type
game of skill, not Pacman imitation,
£2.50. Tel: Daniel (01) 647 7631

BBC MODEL B. Exercise your mem-
ory with our exciting ‘‘Simon”-type
game. ““‘Simone” only £8.50. Terrapin
Soft, 25 Salter Square, Hulme, Man-
chester 15

BBC, ORIC, LYNX
CASSETTE LEADS

WITH MOTOR CONTROL  /
DIN to DIN or
DIN to JACKS

£2.95

Orders to: (Dept. PCW)
Clares, 222 Townfields Road,
Winsford, Cheshire CW7 4AX

Tel: Winsford 51374

EIGHT VIC GAMES, unexpanded, £5
in¢ p&p. Send £5 to John Garewal, 35
Massetts Road, Horley, Surrey.
PYRAMID ADVENTURE for Dragon
32. Can you beat the curse, send £4.95
for cassette to R. Baugh, 36 Penrice
Drive, Tividale, Warley, West Midlands
B69 1UQ

* % MICRODRIVE REVEALED — SEE PAGE 8 » *

ELKAN SUMMER SALE!

Back copies of American magazines for
Dragon 32/Tandy color users
Rainbow/CoCo News/CoCo Mag/

-Co

ot Co:

Only £1.50 each (+ 57p SAE)
(normally £2.25 each)
Bumper bundle!

Six different for only £9.95 (post free)
(whilst stocks last)

ELKAN ELECTRONICS, FREEPOST,
11 Bury New Road, Prestwich,
Manchester M25 6L.Z or
061-798 7613
MISSION ZOLO for 48K Spectrum.
Can you rescue Hon Zolo from Yabba
the.Hatt? 3-D Maze, sound and great
graphics, only £3. R. T. Dunham, 2

Vandyke Avenue, Salford, M6 8FE.
Continued on page 40




Dare YOU enlist
as a Free-System

warrior ?

My creators are Cable Software and their new game
“DRONE Datatank’’ has been reviewed as “‘the roughest,
toughest arcade game to hit the Dragon scene to date”.

Dare YOU enlist in attempting to destroy the evil “Rom
Guardian” who will be protected by his army of “Drones”,
“Bugs” and “Bytes” determined to protect their Master
at all cost.

Will you be able to manoeuvre your Datatank through the
Grid Zones and Memory Tunnels whilst fighting off the enemy
attacks and avoiding the many perils you will encounter.

Dragon Owners prepared to volunteer for active duty in my
task force will receive my pre-recorded training message to
help them succeed, but because of the many dangers involved,
only the courageous should apply to enlist for this difficult
mission.

If you think that you are brave and skilful enough for this task, write to our Headquarters Address below. Give details of
your name and address, enclose a cheque/P.0O. for £8.75 and by return you will receive all you need to begin, including a
Program and Training Cassette, a “Top Secret” Datatank Instruction Manual and a Keyboard Overlay (used to prepare your
computer for action).

If you join me in this valiant crusade, GOOD LUCK in your efforts. = NOW AVAILABLE AT BOOTS AND JOHN MENZIES

T.R.O.F.F. (Training Robet Officer of the Free-System Federation)

Dragon Software Retailers keen to recruit volunteer Any programmers who wish to join us in ensuring
““Drone"” fighters into their own Battalion can contact that the best programs will always be ‘‘available by
us for details of our trade terms. If you decide to Cable” should contact us with details of any original

phone us, our scrambler is operational 24 hours so programs written and will hear about the attractive
don’t worry about bugging, we are permanently on prospects we can offer for marketing any program
battle alert. good enough to meet our very high standards.

Our first two TALKING games released this month:

DRAGRUNNER — Superb arcade action game with fantastic graphics and incredible
100% machine code sonics.

BACCARAT — Casino quality gambling in your own home, with the best graphics
yet seen in a computer game.

Each game costs £8.75 and comes complete with Library Case Cover & Full Instructions.

s POLI MARKETING

652 LIMBURY ROAD, LUTON, BEDS. LU3 2PL
Telephone: LUTON (0582) 591493

PSL Marketing constantly strive to provide the best available products for the micro-computer user, and as well as Cable

-Software, are proud to introduce the Logic-Plan range of effective Programming Aids. A cost effective system to help you

improve your programming skills.
PROGRAM DESIGN PADS (100 Sheets A3 — 11%" x 16%") The use of this system will enable development of a structured approach
to programming, a concept recommended by the BBC and other Educational Bodies. The sheets allow careful planning and storage of
each program being designed and are cross referenced with each other when longer, more complicated programs are devg|oped. They can
be used as an immediate de-bugging guide when checking any newly coded program, and will prove an invaluable tool, for any n:icro-
programmer, whichever make of computer is being utilised.
GRAPHIC PLANNING PADS (100 Sheets A3 — 11%" x 16%") The large size sheet allows the incorporation of an enlarged high resolution
grid, with the pixel coordinates numbered on all four axis, to allow easier visual planning when programming graphics. Structured reference
sections are clearly defined to enable all relevant information to be detailed on the same sheet, making it simple to refer to if problems are
encountered when running the program. Pads are available for Spectrum, Dragon 32 and BBC.
GRAPHIC PLANNING GRIDS (100 Sheets A4 — 8%" x 11%"’) Each grid is designed for use with specified microcomputers, and is a low
cost aid to programmers wishing to develop their skills in designing high resolution graphic displays. Grids are marked on all four sides with
pixel reference numbers, appropriate to each computer for which they are available (Spectrum, Dragon 32, BBC and Oric). An ideal aid
for beginner and expert alike.

A3 Pads at £5.99 and A4 Pads at £2.99 (which includes VAT and postage) can be ordered direct from PSL Marketing. State name & address

and type of computer when ordering, and enclose your cheque or P.O.

Your local Dragon dealer should also be stocking the Logic-Plan range, but if you don’t see any on display tell your dealer that he can obtain

supplies from us at 24 hours notice.

ANY DEALER NOT ALREADY STOCKING LOGIC-PLAN SHOULD DO SO QUICKLY.CONTACT US NOW!
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Humour is not a subject immediately
associated with microcomputers. Most
people tend to regard micros as either
serious technological tools or as
games playing machines — fun, but
not funny.

Programmers, however, often pos-
sess an anarchic sense of humour.
The best programs usually contain
some element of the programmer’s
personality, which is often manifested
in a humorous response to an unlikely
input. Adventure players, for example,
who try to break into a listing, are
often surprised to be told they are
cheating.

Another example can be seen in the
film 2001. The name of the computer,
HAL, is actually a subtle dig at a giant
US computer company. If you move
each letter of the name HAL along one
in the alphabet, you will discover that
H is immediately followed by /, A by B
and L by M— IBM.

With the next generation of micros
likely to contain their own personali-
ties, the subject of humour becomes
more important. It should not be too
difficult to program a micro to imitate
the sense of humour of its program-
mer. But, will it ever be possible for a
micro to appreciate a joke, or generate
one of its own?

A micro possessed of artificial in-
telligence, but devoid of humour,
would be incomplete. A sense of
humour will, in a very real sense,
humanise a micro.

Next Thursday

Try and get home along the path, but
stray off it and the man-eating croco-
diles will get you and you’ll lose one of

Puzzle, Top 10, Ziggurat

[ ——— e ——— — —

Please start my subscription from the ..

your 12 lives. Martian Maze for the
Dragon 32 by Kevin Whitley.

—— e e =

Subscribe to |
Popular Computing Weekly

| would like to subscribe to Popular Compulmg Weekly.

issue.

Please tick relevant box

Name

UK Addresses: [] 26 issues at £9.98 [J 52 issues at £19.95
Overseas Addresses: (] 26 issues at £18.70 (] 52 issues at £37.40

Add

|
|
|
|
I enclose my cheque to Popular Computing Weekly for :
|
|
|

Please send this form, and cheque to Popular Compi
Whitcomb Street, London WC2 7HF.

b e e e e e e

uting Weekly, Subscription Dept., Hobhouse Court, 19 '
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ews Desk

Bilbo and
Horace

Continued from page 1

lease the Horace series of
programs — Hungry Horace,
Horace Goes Skiing and
Horace and the Spidets for the
Vic20, Commodore 64 and
Dragon machines. These
should be available during Au-
gust and September.

Sold out
Adam

Continued 'rdm page 1

November. According to CBS
Electronics’ Alan Abrahams,
though; only a few thousand
machines will arrive at first —

orders which have to be fulfil-
led in the US.

Notwithstanding, the UK
company has already received
more than 4,000 orders for the
Adam.

a direct result of the number of *

CBS agrees to tie-up
with Quicksilva

CBS Records has agreed to
distribute Quicksilva’s soft-
ware.

Under the deal, CBS will
become the sole UK manufac-
turer of Quicksilva’s cassette
software range and also their
exclusive UK distributors.

*“We will market their pro-
duct in the same way as our
current audio and video mate-
rial,” said CBS Records’
Ashley Gray.

“For example, we act as
manufacturers and distributors
for A&’kM and DJM in the
records field and CIC and
MGM in the video field.”

CBS is looking to build up
about five labels for the soft-
ware side. ‘“We have two now
— our own Coleco and Quick-
silva — and we are pursuing
two other deals at the mom-

ent,” said Ashley. “Our aim
is to end up with four out of
the top six independent non-
manufacturer-aligned
houses.”

@ In a separate deal, Quicksil-
va’s move into the US (see
Popular Computing Weekly,
July 21) is a joint venture with
the American CBS parent.
Quicksilva is now looking to
distribute software from UK
houses in the States through its
new subsidiary. According to
Quicksilva UK’s managing
director, Rod Cousins, the
company is currently talking to
a number of British houses
including Salamander, Anirog
and Bug-Byte. Quicksilva is
also exploring the possibility
of producing material through
CBS for Coleco’s new Z80-
based Adam computer.

US printer comes over

wider — 4' inches.

ALPHACOM 32 is a new printer for the ZX Spectrum.

The machine is very similar to the Timex-Sinclair 20-40 printer
sold in the US - it is manufactured by the same company.

Like Sinclair’s more familiar UK model, the ZX printer, the
Alphacom 32 uses aluminised paper for printing but it is slightly

Available from Dean Electronics, Glendale Park, Fernbank
Road, Ascot, the Alphacom 32 is priced at £99.95.

Helping
police with
enquiries

A SUBSTANTIAL proportion
of the 3,000 Sinclair Spectrums
stolen from distributors Prism
Microproducts four weeks ago
have now been recovered.
The missing Spectrums
stolen on June 26 (see Popular
Computing Weekly, July 7)
were traced after machines
were offered to some shops
usually supplied by Prism.
Commented Prism’s Graham
Daubney: “Once the news was
broken that the theft had
taken place, shops became

very wary about being offered
Spectrums.”

A number of people are
now helping police with the
enquiries.

Sord slashes
prices

THE price of the Sord M5
home computer has been cut
by £40.

The new price of £149.95
became effective from Mon-
day July 25.

Existing owners of the M5
who bought the machine at the
higher price will all be offered
the £35 M5 Basic-G graphics
cartridge free.

Developing
Oric

AWA software has produced a
new machine-code develop-
ment tool for the 48K Oric.

Orion is a two-pass assemb-
ler/full 6502 disassembler/sing-
le-step monitor. The program
displays the contents of the
CPU registers, the addresses
of the next two instructions,
the state of the flags and the
mnemonics of the next two
instructions. Thirteen com-
mands are available directly
from the monitor including:
number conversion, move
memory, fill memory, string
search and set breakpoint.

Orion retails at £12.95 and
comes complete with a 24-
page manual. More informa-
tion from AWA Software, 50
Dundonald Road, Didsbury,
Manchester.

BBC understands
two more
languages

HCCS Associates has ex-
panded the range of languages
the BBC microcomputer can
understand.

Tiny Pascal and Log-Forth
are the two new packages,
available on 16K Eproms,
price £67.85 each.

More details from HCCS
Associations, 533 Durham
Road, Gateshead, Tyne and
Wear.

01-930 3271
Essex Beagle
wins Sinclair
marathon

THE second annual Sinclair
Cambridge Festival Half-
Marathon — held last Sunday
— has been won by Essex
Beagles runner Bob Treadwell
with a time of lhr 4mins
36secs.

His time is 41secs faster than
that of last year’s winner,
marathon record-holder Ian.
Thompson.
——

Run under heat-wave condi-
tions, the start of the competi-
tion was retimed to begin at
7.30 in the morning, before
temperatures began to soar.
The 1,400 competitors in-
cluded a strong contingent
from the race’s sponsors, Sin-
clair Research. Among the
brave six were Sir Clive him-
self and managing director
Nigel Searle.

Despite Sir Clive’s time of
1hr 47mins 43secs, almost four
minutes better than his per-
formance last year, he was
beaten for the first time by one
of his own company’s runners.
Finance director Bill Matth-
ews recorded a time of lhr
30mins 41secs. Sir Clive
finished 949th.

Atarl range
trimmed

ATARI will not be bringing all
of its new family of computers
over to the UK.

Only the 600XL, 800XL and
1450XL are scheduled to come
over — the 1200XL and
1400XL will remain at home.

The 600XL and 800XL are
natural successors for the ex-
isting 400 and 800 machines
and will sell for around £150
and £250 respectively. They
are both expected this year.

The 1450XL is more of a
business system with built-in
disc drives and is expected to
be priced around £500. This
machine is not expected in the
UK until early 1984.
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TOWN NATHAN

Dragon
Byte

Home Computers
Software and Games

51a Queen Street
Morley
Leeds

Tel: 0532 522690

ZX SPECTRUM
now under £100

Ring for more information

We're worth a visit because

Last
Chance

10 Ash Road
Headingley
Leeds 6
Tel: 744235

Home computers, software
board games, role-playing
games and books

At Last's place we make

you offers you can't refuse . . .

* 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, etc, etc.

PROGRAMMERS — Assassin Software needs

PEARL HARBOUR

FOR THE 48K SPECTRUM

£5.95
(inc p&p)

ol
ST
Y e}

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

Optional first stage in which you can attempt to intercept the
enemy aircraft (on hi-res map) and engage them in aerial combat.

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

SABRESOFT

your marketable programs. Give us a call 13 BOWER AVENUE, HAZEL GROVE, STOCKPORT, CHESHIRE

IXMICROFAIR

Where else can you seesomuch
for Sinclair Computers?

What Computer Exhibition gives you the opportunity of finding
everything (and we mean everything) for ZX Computers?

Where can you find more than 150 exhibitors dedicated to Sinclair
enthusiasts?

Where on Earth can you discover new and original products —
hardware, software, books peripherals, programs, add-ons — many
additions launched at the show?

Where can you find plenty of space to move, eat, drink, relax and,
of course, buy?

Where will you discover that special ‘show offer’ on the equipment
you have been promising yourself?

Where will you find an exhibition hall with so much parking space
— and in parkland too?

And what other exhibition offers you all this for only £1 entrance
fee (50p for 'kids under 14)? There’s only one answer:

THE 8th ZX MICROFAIR AT ALEXANDRA PAVILION, SATURDAY 20th
AUGUST 1983.
Make a note of it now . . . and come along for a good day out!

The big Show for a quid (or less)!
T
By British Rail
From London (Kings Cross or Moorgate) — about every 10
minutes to Alexandra Palace station — free shuttle bus or
short walk from there!

By Road
Follow signs from the A1 (Links with M1 and North Circular) Plenty of parking space avalable!
Vaniety of routes from Central London

From any part of the UK. enquire from Kings Cross Travel
Centre. London N1 9AP (phone 01-278 2477 .bout special
day trps to the 2X MICROFAIR!

By London Transy

Underground: Victoria Line from Victona also  Alterative: Piccadilly Line (from Heathrow
Oxford Circus. Kings Cross/St Pancras)to etc)to Finsbury Park or Wood Green — Link
Highbury and Islington — change (cross with W3 bus service to the fai

platform) to BR Suburban Service to

Alexandra Palace — free shuttle bus or 5

minute walk from there!

ALEXANDRA PALACE,
SATURDAY 20th AUGUST 1383
—

—— — —— — — — — — — — —

— — —— —
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ONCE AGAIN AT ALLY PALLY

THE BIGGEST SHOW OF ITS KIND

ANYWHERE IN THE GALAXY!

SATURDAY 20th AUGUST 1983 AT ALEXANDRA PAVILION, ALEXANDRA PALACE, WOOD GREEN,

LONDON N22. FROM 10am TO Bpm. Advance tickets available from: Mike Johnston, (PCW) 71 Park Lane,

Tottenham, London N17 OHG. Adults £1.00. Kids (under 14) 50p. Parties of 10 or more at 20% discount!
Please make cheques/P.0.s payable to ZX MICROFAIR and enclose S.A.E

EXHIBITORS! Call Mike Johnston now on 01-801 9172 for details of space at this and future shows!
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LETTERS

Guarantee

system

e, ~Abbex The Games

People, were extremely
pleased to see the letter from
David M Webb in your issue
of 7-13 July on Copy-cat pro-
grams. We are in whole-
hearted agreement with the
sentiments expressed and
we would like to assure all our
customers that we have for
some months now operated a
guarantee system on program
tapes such as they suggested.

All of our tapes are sold
with a guarantee card en-
closed. If the tapes get dam-
aged at any time, we will
immediately provide a re-
placement copy upon the re-
ceipt of the damaged original,
the guarantee card and 50p to
cover p&p.

May we take this opportun-
ity to congratulate you on an
excellent magazine and inform
all Turtle Lovers that our
address has recently changed,
following the merger of our
London and Bedford offices,
to larger premises in Bedford.
However, don’t worry if you
have recently sent an order
to the old London address
because all mail will be for-
warded.

Happy Turtle Hunting!

The Turtle

Abbex the Games People

Tavistock House

34-36 Bromham Road

Bedford MK40 2QD

Glad to see that David Webb’s

suggestion about replacing

damaged cassettes has already

been taken up — GOSH please
note.

As for the Turtle (wearing
roller-skates yet), which com-
pany do you think has the
best/worst logo and why?

Lost

program!

In Peek and Poke (PCW, Vol
2 No 26) Ian Beardsmore
tells D Moore of Cleveland
that:

POKE 23635,0

POKE 23635+1,0

will achieve a line zero in your
Spectrum Basic program. If
any of your readers tried his
advice, and are currently
mourning their lost program,
they might like to know that
they can recover their missing
handiwork by:

POKE 23635,203: POKE 23636,92

Now, to answer D Moore of
Cleveland, I think what Ian
meant was to try something
like this:

1 REM Title of the program

2 POKE ((PEEK 23635+256+PEEK
23636)+),0

RUN

LIST

after which, you will find that
the Rem statement that was
line 1 is now line 0. But it is
not editable, without resetting
the line number back to 1.

Slightly less pedantic prog-
rammers than myself might
find the following simpler:

1 REM Title of program
2 POKE 23756,0

RUN

LIST

A little light is shed on the
matter in the Spectrum manu-
al on page 166 (format. of a
Basic statement), and page
176, which tells you how to
inspect the first 22 bytes of the
program area.

Bob Hardiman
Rawlings

11 Hook Road
Ampfield, Romsey
Hants SO5 9YDB

The last
word

would like to submit a
conclusion to the case of the
Spectrum versus Dragon. The
main criterion for purchasing
microcomputers must be avail-
able resources. For the £200
and under price range the Dra-
gon offers to users great power
and speed, all of which is
spoiled by its ugly case and
poor screen display capabili-
ties; ie, black on green upper
case text that is immiscible

* with its hi-res graphics. There

are machines immune from
these disorders, namely the
Atari 400, the TI 99/4A, the
BBC micro and, in my opin-
ion, the Spectrum.

Mettoy are to market the
Dragon abroad. I would sug-
gest to them that before ex-
porting they ought to improve
the product. Then they would,
at last, have a popular
machine on the market.

On July 4, I received a letter
from some irate Dragon fana-
tics. It was unsigned and de-
void of address. From their
few words that had somehow
been strung together, I found
that they had many miscon-
ceptions about the Spectrum.
Here are three of their numer-
ous claims: the Dragon has

‘more Rom than the Spectrum

— untrue; there is no way of
getting orange on the Spec-
trum — untrue (see manual
pp124-5); T am a wally —
untrue.

The only wally is my friend
Mike ‘Pacman’ Smith. You
may remember he spent three
paragraphs explaining the vir-
tues of the Dragon before re-
vealing that he was so impress-
ed with his machine that he
sold it and bought an Oric!

Andrew Wiseman

68 Mayfield Road

Hartford

Huntingdon

Cambridgeshire PE18 7NJ

And that is definitely the last
word on the subject.

Always
illegal

While it can be legal to
copy tapes (PCW 30
June — 6 July), the copying of
any copyright material
(whether from print, tape,
disc, video tape or whatever)
without permission (express or
implied) is always illegal.

The selling-on of such stolen
copyright material is despic-
able. But it can only happen if
people are prepared to buy it!

It is in our power to kill the
practice.

Paul Holgate

10 Denewood Avenue
Bramcote

Nottingham NG9 3EU

An ideal

machine

For nearly as long as I can
remember in my comput-
ing life, people have been
asking how long the ZX81 will
be in demand. I think it was
about a year ago that I read a
letter in a magazine stating
that all the possibilities of the
ZX81 had been exhausted. On
that occasion I wrote to the
editor concerned strongly con-
testing that view. It is almost
as if some people are willing
the end of the great little
micro.

In your editorial (PCW 7-13
July) you speak of the “extra
£50” involved in buying the
Spectrum as if it were mere
chicken-feed; in fact, to many
people £50 is a great deal more
than chicken-feed, and may
well make the difference as to
the practicability of buying a
micro at all. For instance,
there are millions of young
people on the dole who have
very little money to burn, and

yet may decide to buy a ZX81
in order to learn computing
or to practice what they
learned at school.

Not everyone has a colour
television available for use as a
computer monitor, in which
case the advantages of the
Spectrum over the ZX81 are
severely reduced. With the ad-
vent of hi-resolution software
for the ZX81, if you forget
about colour, then there is not
a great deal that the Spectrum
can do that the smaller micro
cannot. For those interested in
machine code programming,
there is good reason to think
that the ZX81 is in many
respects better than the Spec-
trum, since its Ram is easier
to manipulate.

One big problem that merits
some attention is the preoc-
cupation with games. A survey
some time ago held that while
90 percent: of micro owners
originally bought them for
some application other' than
games, six months later 90 per
cent of these were now using
their micros almost exclusively
for games. A recent report in
Time Magazine referred to
complaints that, without ex-
pensive add-ons, some micros
are little more than games
machines.

What is needed now is not
an ever increasing variety and
complexity of micros, but a
change of direction in terms of
their application. People need
to be encouraged not merely
to buy commercial software,
or to copy games blindly from
the pages of magazines, but to
actually write their own soft-
ware, tailor-made for their
own requirements. For this
purpose, the ZX81 remains an
ideal training machine.

The general public is sus-
ceptible to the promise of
“bigger is better”, but I feel
that people are actually being
cheated because the additional
features, for all their clever-
ness, do not actually give any
extra benefits that are of any
practical use. If all you want to
do is zap aliens, then I suppose
that the colour and glitter of
the bigger machines is attrac-
tive; but if you are genuinely
interested in computing, then
in terms of value for money
there is no better machine
than the ZX81.

Nick Godwin

4 Hurkur Crescent
Eyemouth
Berwickshire TD14 5AP
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HARDWARE REVIEW

Bill Hoskins presents the first review of the Sinclair
ZX Microdrive and interface

he Sinclair Microdrives are here! At

last! These long awaited devices have
finally appeared on the market, over a year
after the first ‘prototype’ was shown at the
Spectrum launch in April 1982.

After many false rumours about mini-
discs, and credit card type media, the
Microdrive turns out to be, after all, a very
fast continuous tape loop system. The
Microdrive does not work on its own
however — it requires a special interface.

The ZX interface 1, previously known as
the expansion module, is a wedge-shaped
box that plugs into the back of the Spec-
trum, and sits underneath it, tilting the
keyboard up at about 20 degrees. It is
actually screwed on to the Spectrum, to
prevent any ‘wobble’, such as that of the
infamous ZX81 Ram packs. This design
can cause problems for users (like myself)
who have their Spectrums in other cases,
but is ideal for the majority who do not.

The interface adds three features to the
Spectrum — a Microdrive controller, an
RS232 interface, and networking capabil-
ity. It does all of this using existing Basic
statements. Y

The electronics inside the interface con-
tain the extra. routines to control the
peripherals in an additional 8K Rom, as
well as circuitry to convert between serial
and parallel for the Microdrives, and to
convert the RS232 voltage levels. Hard-
ware add-on companies will be relieved to
know that only the address lines stated in
the original manual are used, so most
‘accessories should be compatible.
However, it may be incompatible with the
forthcoming Rom cartridge adapter, and
the Timex version of the Spectrum.

ach Microdrive is about 8 X 9 x 5 cm

in size, and looks similar to the original
Spectrum advertisements with the famous
‘coming soon’ title. Up to eight Microdrives
can be connected at one time, with the first
one connected to the left-hand side of the
interface, via a short cable — subsequent
Microdrives connect into the side of the
first.

The Microdrives use tiny ‘cartridges’,
about 30 X 43 x 5 mm in size, that contain
the 16ft of very narrow tape that the data is
stored on. An LED indicator shows when
the drive is in action. No cartridge should
be in a drive either when the power is first
applied, or when'it is disconnected, else
damage may result.

AT LASTI TH

The demonstration cartridge to be in-:

cluded with each Microdrive has several
programs on it. The first is called ‘‘Run”,
and automatically Loads and Runs when
you type Run after switching the machine
on. Any program called “Run” in drive 1
will do the same.

To use your own cartridges, each one
must first be set up, with the Format
command. This configures the cartridge,
and wipes it clean. For this latter reason it
is important never to Format a used
cartridge, as all your programs will be
erased. The statement has the general
form:

FORMAT “m”;d;"‘name”

where ‘d refers to the drive number (from
110 8) and “Name” is the title permanently
assigned to the cartridge. As will be seen,
the Format command also has other func-
tions — the first single-letter string deter-
mines it — “m” in this case.

The procedure for Saving programs and
data to cartridge is similar to that used for
cassette. For example, to Save a program
called “‘Test’ to a cartridge in drive 3, one
uses Save *“m”;3;"test”. This syntax is
not accepted by a Spectrum, unless the
interface is connected.

Software protection

As with cassette, programs, arrays,
bytes and screens can be Saved and
Loaded (but about 50 times quicker),
though there are a couple of differences.
The first point is that you cannot Load null
string files; eg, Load *“m”;3;” ", and the
second is that a program Saved with Line,
such that it auto-executes, cannot be
Merged. This latter feature has been
added, | suspect, to protect commercial
software. .

Another protection feature is that a file
with a name starting with Chr$ 0 will not
appear in the cartridge catalogue, and thus
will be invisible to the user. The statement
Cat d (where ‘d is the drive number) lists
on the screen all the files on that cartridge,
except for the ‘invisible’ ones already
mentioned. It also shows how long each
file is, and how much room is left on the
cartridge.

In addition, this statement shows how
much of the 100K cartridge is actually in
working order (!) — the manual says that
at most only 10 percent of it will be
unusable at any time. The manual also

stresses the importance of keeping back-
ups on cassette, as the life-span of a
cartridge is, it says, limited. Just how
limited is not yet known!

Each cartridge has a write-protect tab,
similar to cassettes, that can be poked out
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with a screwdriver to prevent erasure of
files, or re-formatting. It can be covered
with tape at a later date, to allow you to
write it again.

It is also possible to do limited file- 5

handling with the Microdrives, but only
serial-access files are permitted and even
they have limitations. To create a file, the
Open statement must be used to create a
stream. Usable streams are numbered
from 4 to 15, and to use, say, stream
number 4 with drive number 6 the required
statement would be:

OPEN #4;'m";6;"test”

which would prepare the file “test” for
writing to or reading from (but not both). To
send data to it, use Print #4; followed by
the data. To read data from it, the state-
ment Input #4; will read variables, or the
Inkey#4 statement can be used to read
the file a byte at a time.

The file-handling in general is not as
flexible as one would expect when using a
true disc-based system. The Microdrives
do have a slow access time compared to
discs, of about 3.5 seconds, but the
transfer rate, of around 16K bytes per
second is just as fast, if not faster. This
means that the Microdrive usually takes
much longer to find a program on the
cartridge than to read it into memory.

RS232 is an international convention for
sending data between computers and
other computers or equipment. On the
Spectrum it can be used for both input and
output, using Basic statements.

There are two types of RS232 files on




the Spectrum — a text file (“t") for sending
listings and text, and a binary file (“b”)
which handles bytes directly with no con-
version. For example, with a printer con-
nected to the port, a text file would be most
suitable, as the Spectrum keywords are
de-tokenised into individual characters.

A stream must first be opened, and then
configured. To open a stream for RS232,
statements take the form:

Open #c;f$

where ‘c’ is the stream number, and f§ is
the single character filename. For an
RS232 text file, on stream 4, this would be:
OPEN #4;"t":

Next, the baud rate (which is the speed
of data transfer) must be defined — this is
done with the format statement. For a 600
baud printer, this would be Format “t”;600
(for technical readers, the data is fixed at
8-bit, no parity and one stop bit).

When a stream has been configured,
as just described, data can be sent
and received from whatever is connected.
In this example, a program listing can be
produced with the List #4 statement, and
text can be sent with the Print#4 state-
ment.

With a text file, all character codes
above 164 are de-tokenised into the rele-
vent Ascii characters, and codes below 32
(except 13) are ignored. When a Spectrum
code 13 is to be sent, both a carriage-
return (code 13) and a line-feed (code 10)
are generated,which should be satisfac-
tory for most printers.

However, there is one glaring omission
from the RS232 software — you cannot
use the Tab command with a printer. This
will make many existing programs incom-
patible, as well as making neat output from
new programs much more difficult.

To send control codes to RS232 prin-
ters, and to up- and down-load programs
between computers, a binary RS232
stream should be used. It can be set up by
a similar method to the text file, but with
the filename “b”. This stream does no
conversion of characters, so listings are
sent as bytes with no de-tokenisation, and:
line-feeds are not generated after car-
riage-returns. In addition, Input # and
Inkey# statements can be used to read
characters from an RS232 device, such as
a terminal, or another computer.

Although it is not made very clear in the
manual, only one RS232 device may be
connected at a time. The RS232 socket is
a 9-pin D-type socket, as used on most
joysticks.

A network is a method by which many
computers can be linked by a fast data
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transfer method, to communicate between
each other, and to ‘share’ expensive
peripherals, such as printers. With the
interface, up to 64 Spectrums may be
networked via simple 2-core leads termin-
ated in 3.5mm jack plugs.

The data transfer rate is about 5K bytes
per second. This incredible speed is due to
the fact that no ‘handshaking’ at all is
carried out — if one user sends something
to you, and you have not set up your
Spectrum to receive it, it is ‘lost’ — the
transmitting Spectrum will not wait for the
receiver to be ready, unlike most other
data transfer methods, such as RS232.

To use the network for data, Format and
Open statements are again used, with the
filename “n”. Print#, Input# and Inkey#
commands are used to transfer data, in a
similar way to the Microdrives and RS232.

Share expensive peripherals

It is also possible to transfer programs,
again at about 5K bytes a second, be-
tween users. For example, suppose you
have a program in station 1, and your
friend at station 4 would also like it — first
of all, he types:
LOAD *“n";1;"filename”
to .inform his ‘Spectrum to wait for a
program. Then you type:
SAVE *“‘n";4;"filename”
and almost immediately your friend has
your program. If required, he can then
Verify it. As with the usual Save and Load
statements, bytes, screens and arrays can
be transferred between users.

As well as device-specific commands,
there is a general purpose Move com-
mand, that copies data from one device to

another of any sort. It can also be used to .

copy files from one cartridge to another, so
one of the first things that the software
companies will come up with must be a
method to prevent the command being

DRIV

used to pirate their software.

When using the interface, 16K owners in
particular should be aware of the amounts
of Ram that it uses to operate — each
Microdrive stream uses just under 600
bytes, and when networking a further 200
bytes are required.

‘Compatibility with most existing cassette
software should not be a problem,
memory space permitting, but certain
programs having machine-code in Rem
statements will no longer work. This is
because the memory location at which a
Basic program begins, which is 23755 on a
bare Spectrum, can, and does, move
about when the interface is connected.
Most companies, who read the relevent
section in the original Spectrum manual,
will not be surprised by this and have
already catered for it, but there are a few
whose software will no longer Run.

Conclusions

Well, Sir Clive has done it again! After
slashing the prices of home micros, he is
now set to slash the prices of disc-type
storage devices. The Microdrive may not
be as good as a 5Y%in disc drive, but it is
almost as fast, and about a tenth of the
price! It makes the (more expensive) dedi-
cated cassette players for machines seem
ridiculously obsolete and over-priced.

The RS232 facility is useful, but not
particularly well implemented — it is much
easier to drive printers from any of the
independent Centronics-type interfaces
now available for the Spectrum. The net-
working facility should make it more attrac-
tive to schools, but stand-alone Spectrums
with a Microdrive are so cheap that the
whole point of networking seems to have
been lost.'

The product is excellent — let us hope
that the delivery delays of about three
months for every new Sinclair product
since the MK14 are not repeated. [




Money Snake

A game for the unexpanded Vic20 by lan Craighill

oney Snake for the unexpanded
Vic20 just fits into the 3.5K memory.

The object of the game is to guide your
greedy snake ‘Fred’ around a room, eating
pounds and the occasional diamond. But,
beware — these goodies can change to
deadly dollars.

If you hit the wall, or your own body, then
you die with a spectacular explosion. You
gain 10 points for each pound you eat and
a mystery number of points for each
diamond.

Other features of the game include
pause button, running score, high score
and tunnels in the walls.

Program notes

The hardest part of the game to program
was the movement of the tail (7p). A Peek
in lines 470-500 checks the positions
above, below, left and right of the tail for
the body. The tail then moves in the
direction of the body, covering the snake’s
trail.

Lines
0-10 Rem statements
14-40  High resolution graphics

300-335 Sets screen

340 Do you wish to move?
375 Pokes head

400-430 Moves head

450-460 Checks surroundings
470-500 Moves tail

525-560 Prints diamond or pound
570-600 Eats diamond or pound
700-730 Explosion

770-800 End routine

810-890 Instructions

900-920 High score E]
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DONTMISSTHIS TH
INCREDIBLE OFFER! ULTIMART

LOOKING AT THE FUTURE .
NEVER AT THE PAST

5 ———— . NOTICE for all Spectrum Machine-code
YES, 50 GAMES]) oncesscue for all Programmers!
L4 3 ¥

EDRYE IR MICRO the following: WE are the newest software company looking for
GALACTICATTACK  NAZE EATER somannes | SSiFIClEiT— people who have written the games of the future
aowen RN | SoerTROm i
Toner cocae s | ZX81 LYNX In return for your programs we offer:
“ cuﬂtzu:égmme "N““N DRAGON rd & 3
o ATARI VIC<2) A minimum of 40% royalties!
# HELP on improving your programs
We already have ideas for NEW programs
ACORNATOM ADVERTISEMENT of your programs in the popular

BBGA/B computing press

The chance to buy a SHARE in the company!

Send samples of your programs to us
at the following address:

Ol
et e THE ULTIMATE BYTE
9 NORTH AVENUE, SOUTHALL
MIDDLESEX UB1 2RE

PS Cost of postage will be refunded

At last! A joystick that works!

. . . . . . .
Cambridge Computing bring you the first intelligent joystick.
Works on all existing software - regardless of which keys the program
uses. No need for specially written software. Features include:

@ 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

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

Please send me:

.......... joystick, interface, and tape @ £29.90...

Spectrum[] ZX810] Jupiter Ace[]

A interface and tape @ £24.00.................... o e
ZX81 Jupiter Ace[] ease make cheques

Spectrum[] [ Jupiter Ac 3t P05 pagiblectn:

.......... JoystiCKs @ BFHD =0 Cambridge Computing, PCG
Spectrum[J ZX81[] Jupiter Ace[] 1 Benson Street,
Total including VAT .......... Cambridge CB4 3QJ.

€{ CAMBRIDGE COMPUTING
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Street Life Street Life Street Life Street Life Street Life Street Life

.

Pete Shelley — ex-leader of the punk
band The Buzzcocks — has a new
solo album out, featuring a ZX Spectrum
program.

The program, to be found at the end of
the second side of the LP XL 1, is one of the
first attempts to mix music and computers.
The ZX program runs for the same dura-
tion as the two sides of the album —
around 40 minutes — and is written to be
played in time with the record.

Both record (or cassette) and computer
program are started simultaneously. As
the music plays, the lyrics from the song
unfold on the screen, together with simple
graphic displays to represent the mood of
each track.

Okay, so these first efforts, including
Pete Shelley's Spectrum program on XL7,
are fairly crude — limited by memory
space more than anything — but it could
presage the start of something big. Pop
computer games might even take over
from pop videos.

In Pete’s case, the computer track idea
grew out of a real enthusiasm. When the
ZX81 dropped to £70 he bought one and
was hooked. In December last year, he
bought a Spectrum and began tinkering
around with it.

In many ways his interest in computing
is mirrored by changes that have been
taking place in the music industry —
making a record is a very different process
now from even two years ago — mainly
because of the impact of new technology.

Pete’s background has helped. He
learnt computing at school: “At first there
were hundreds of people interested in alil
the wonderful things that a computer
offered, just around the corner. But when it
came down to ploughing through Cesil and
learning Basic, the numbers began to
dwindle and it ended up with only a few of
us.

“Then | went to Bolton Tech doing
electronics and they had a PDP8 compu-
ter. It was the size of a double wardrobe
with a maximum of 4K user Ram between
four terminals.

“After a while, | began dropping out of
lectures to get all 4K to myself — program-
ming it to play Jingle Bells!

Pete left college and his musical career
began. “The Buzzcocks were a five-year
sabbatical from computers,” he grins.

Rather more than that, they were one of
the few bands to achieve success from the
punk boom and survive its aftermath. They
played their first gig on July 20, 1976 and
during their five years together they toured
extensively both here and in the US and
had a string of eight singles — written by
Pete — each of which got into the top 50
chart.

The Buzzcocks split in 1981 and he
began work with producer Martin Rushant
on a solo album which became the
Homosapian LP.

little micro music

David Kelly talks to ex-Buzzcock Pete Shelley

The demise of The Buzzcocks almost
exactly coincided with the arrival in the UK
of the first of a new generation of electronic
music machines — the Roland Microcom-
poser.

“‘We woke up to an entirely different way
of working. Between the two of us we
could produce the sound of a whole band
— exciting to say the least.”

Up until the Roland, the problem with
synthesisers had been that you still had to
play them — usually with a conventional
keyboard. But the Roland was different —
it could be programmed. ““You worked out
what notes you wanted and then program-
med them in — you didn’t have to be a
Rick Wakeman to play it!.”

The machine really was a breakthrough.
Up until then, sequencers had all been
analogue. The Roland made use of the
increasing cheapness of Ram to store all
the information in digital form. On each
channel you could program the pitch, the
step (how long to the next note) and the
gate (duration) — and there were eight
channels. “Instead of using a synthetic
drum sound we could store in digital form
the sound of a real drum and program that
in wherever we liked. Using the machine’s
99 patterns and building up chains we
could work up a whole drum routine —
drum fills, back beats, the lot.

“In many ways we were just learning to
play a new instrument — the computer.”

Since the Roland there have been other
machines taking things even further, such
as the Fairlight Computer Musical Instru-

ment which has two disc-drive storage
units and uses elaborate file handling to
create sounds, building up the music on
disc and from there straight into the studio
mixing desk.

The most advanced of these machines
is the new Synclavier 2 from New England
Digital, a US computer manufacturer. It
uses a more advanced — 50KHz —
sampling rate to build up a very accurate
digital picture of a particular sound. Up to
30 seconds of music can then be stored on
5M Winchester hard discs. This machine
has all sorts of uses. For example, if the
backing vocals go wrong at one place the
sound from another section can be digi-
tised and then programmed in the gap.

A natural step

While making the album the idea of
having a computer program with the re-
cord just evolved as a natural step. Origi-
nally it was to be a flexidisc included with
the record. The idea was just to have a
program that would print up the words to
the songs in time with the music. “| wrote a
program for the Telephone Operator track
in Basic with the words held as a string
array — and it worked first time!

“I was extremely surprised, because I'm
not one of those structural programmers
— | just sit down and compose. | showed it
to a friend of mine — Joey — who had just
graduated in Computer Science and be-
tween us we worked out the routines for
the album in machine-code.”

Originally it was going to be for one track
— then it became the whole LP. Then it
became a track on the LP rather than a
separate flexidisc. Then they added in
some graphics. “It sounded easy to start
off with, but on the Spectrum the Circle
commands are slow. We had to get new
routines to draw circles and lines and for
scrolling quickly.”

The final result — running on a 48K
Spectrum — is quite impressive given the
limitations of the machine and the fact that
the programs have to run for a full 40
minutes. Just the number of words to be
printed out, has meant that the graphics
had to be kept fairly simple.

“We explained what we were doing to
Island Records and they said it would
never catch on — ‘no one will want to
watch it twice,” they said. It took a demon-
stration to really get everyone involved.

“And we will certainly do it again. There
will be a track on the next single and we
will do a lot more with the graphics
routines. On XL1 we were very limited for
space.

“It will go as far as we can take it. At the
moment it is good just to be able to put the
words on, but it'll be interesting to see what
happens in the next couple of years.

“*Someone is bound to link up a compu-
ter to a compact disc player. Compact
discs are the coming thing and there are
plenty of spare bytes floating around in
them. How about an interactive game
linked to a music track?” |
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REVIEWS

Arcade amusements!

Brian Cadge takes a critical look at the growing range of

software for the Dragon 32

any new companies, or at least new to

the Dragon, have now started produc-
ing game programs for this machine. In
this review of the latest software (mainly
arcade type), we look at what these
companies have to offer — their prices are
often as high as the established com-
panies, but how does the quality compare?

Reversi from Coppice Software is the
ancient game of Othello. The program is
very well packaged and comes complete
with an extensive playing manual. Once
the Basic program has been Loaded and
Run, a short machine code ‘move/search’
routine is Loaded from tape.

Several options are available, including
play the computer or a friend, play orange
or cyan, hard or easy level. The screen
shows the playing board in hi-resolution
graphics, with a message below showing
who is to move next.

The game of Reversi/Othello, in case
anybody doesn’t know, is played on a
standard chess board. The object is to
form a bridge between the piece you place
on the board and a piece already there.
Any opponent’s pieces caught between
them are turned over (reversed) to be-

come your own pieces. The winner is the
player with the most pieces on the board at
the end of the game.

Back to this version — the board display
is rather small and the playing pieces on it
are even smaller. Using the second colour
set as it does (colours 5 to 8), means that
you cannot differentiate between the

pieces on a black and white tv and it is not
very clear on a colour one either.

As the program uses machine code
routines, it responds quickly and plays a
good standard of game. There is a nice
routine at the end of the game which
displays the Dragontree logo and plays
some music, though why this title page is
at the end rather than the beginning is a
mystery. My favourite version of Othello is
still Flipper by Microdeal, but at half the
price, this version from Coppice is definite-
ly worth considering.

The next game, Wizard from Wizard
Software, doesn’'t really qualify as an
arcade game either. The player, as a
prisoner of a wicked wizard, has to collect
bats, toads, newts, lizards and other nas-
ties in order to make a magic potion to
escape.

he low-res graphics screen is used,

split into two halves — the upper half
shows how much of each ingredient you
have so far obtained, the lower half dis-
plays a map showing your position and the
position of the other objects (by their initial
letter) and unknown territories (coloured

blocks). Movement is achieved by using
the arrow keys. If you move into a coloured
square, a message appears saying where
you are and what has happened. All the
while, the map scrolls up towards the
bottomless pit at the top.

| found this game rather mundane to
play — the unimaginative use of graphics,

and lack of much sound did not help
matters. The game may possibly appeal to
the very young.

Aliens+, also from Wizard Software, is
Loaded as a Basic program but is written
almost entirely in machine code — the
Basic being used to Poke the code into
memory and then execute it. The game is
Space Invaders — the traditional game
with no extras. There are no.instructions
with the cassette inlay, but full playing
instructions are included in the program.

The game takes ages to get going, but
when it does eventually get past the title
page, the graphics are very good using
mode 3. The use of the arrow keys rather
than a joystick seems strange — it was
also annoying, as the keys were most
unresponsive and resulted in me being
killed very frequently! In ali other respects
this is a faithful copy of the original with 48
invaders, motherships, shields and four
laser bases per wave. The speed is not
particularly high, but gradually increases
up to the fourth wave where it reaches
maximum. The score and hi score are also
shown.

Aliens+ is a good version of Space
Invaders, but if, like me, you feel that this
particular arcade game has had its day,
you should think twice before paying out
£7.95

Shards Software’s City Defence is a
faithful reproduction of that other old
arcade game, Missile Command. The
program starts with a colourful title page
and then asks whether instructions are
required. There are four skill levels, but
being written in Basic, the game is still
slow even on level four.

The right joystick is used to control your
sights and to fire your laser. The graphics
used are not the highest available (mode
1), presumably to speed up the game,
sound is also used to some effect. City
Defence was the only game in the whole
review with which | had any trouble Load-
ing, as it was recorded at a rather low
level.

There is little more to be said about this

‘game, but maybe | am biased as | was

never very impressed by the original Mis-
sile Command (what is the fascination of
watching lines being drawn down the
screen?). But, at only £5.75, this is one of
the cheaper games available for the Dra-
gon and so may still be worth considering if
you are a fan of this game.

he most expensive game in this review
was Drone by Cable Software at £8.75.
For this you get an excellently packaged
game in a book type, or mini-video, box —
a keyboard overlay and operation manual
are also included. Having Loaded and Run
the program, it then Loads a title screen
and some machine code from tape. Quite
what this machine code does is a mystery,
nothing obvious when disassembled and it
certainly doesn'’t speed up the game at all.
Instrustions are given by Troff (Troff is
the Dragons’ command for trace off, if you
know the command for trace on you will
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have guessed which film this game is

based on). Don't be fooled into thinking
that Troff is a marvel of speech synthesis,
it's not. On side 2 of the tape is a recording
of the instructions spoken through a reverb
microphone, sounding like something out
of Blake's Seven or Dr Who. Synchronised
to the speech are a number of illustrations
appearing on the screen.

The object of the game is explained in
the operation ‘manual’ (better known as a
sheet of folded paper), including some
hints to read in times of despair. In brief,
the idea is that the player controls (from
the keyboard) a Datatank inside the com-
puter which must get past all the bugs and
evil drone fleets to eventually kill the real
bad-guy of the game, the Rom guardian.
This is not as easy as it sounds. A 3D
simulation of your forward view is shown,
together with a scanner showing bugs,
drones and laser blasts. Other pertinent
information is also displayed.

espite the game’s advertised ‘Machine
code presentation and routines’ it is
still incredibly slow. You've almost got time
to go off, have a cup of tea, come back, get
comfortable again, all before the drone has
traversed from the far left of the screen into
your sights. Another annoying feature is
that when you get killed (as frequently
happens!) you have to say no to instruc-
tions and wait to be transported into
position, which means there is a delay of
almost a minute between each game.
Also included is an optional end of game
printout if you have a printer connected. At
£8.75 it is a little expensive, despite its
excellent packaging. A lot of thought has
obviously gone into this game to give it the
many features that it has, making it a
worthwhile game to add to your collection
if you can afford it.
| have left the best three games to the
end. Championship Darts is a two player
game which is very true to the original pub

Coppice Software

_ Fife KY11 5RW

~ Shards Software

| 10 Park Vale Court
Vine Way

_ Brentwood, Essex

game. The program starts with an attrac-
tive title page and full optional playing
instructions. Next, the player's names are
entered, followed by the length of the
game (anything from 2 to 999). All of the
usual championship rules apply — eg,
finishing on a double.

A flashing cursor speeds round the dart
board which is shown in hi-res (mode 4)
black and green graphics, somewhat re-
miniscent of the Wheel of Fortune games
found at holiday resorts. Pressing any key
stops the cursor and starts another at the
bottom right of the screen, stopping this
one decides which score you get — treble,
double, single, miss, bulls eye etc. Some
sound is also included. OK, so there is not
much skill involved, but it's good fun!

Obviously, to enjoy the game you need
two players, making this an ideal game for
parties or family get-togethers. If you
manage to get the magical 180, then there
is a suitable whoop from the speaker and
180 flashes up in giant characters. At
£5.95 this is one of the best value two-
player games of its type that | have seen
for the Dragon.

The two final games in this review are
both from J. Morrison and are Vultures
and Bonka. Vultures comes well packaged
without Loading instructions. The game
autoruns on Loading and is written entirely
in machine code. The right joystick is
required to play the game and to select the
skill level from ‘Slow, medium or fast’.

The best way to describe this program is
to say that it is a little like Galaxians but
with birds. An army of vultures fly at the top
of the screen with one swooping down
towards you dropping eggs (or is it some-
thing else?) on you. You control the
familiar laser base at the bottom of the
screen. You get three lives with which to
kill off all of the birds. If you manage this,
the eggs at the top of the screen start to
hatch into Superbirds!

Hi-resgraphics and sound are used to
the full in this game, with excellent
animation. The score, hi score and number
of lives remaining is also shown at the top
of the screen. My only complaint about the
game is that occasionally when a bird is hit
at the top, it is a different bird which then
disappears! As the game is so fast, you
only tend to notice this (or even care about
this) when watching someone else play. At
£6.95 this game is excellent value.

Finally, to Bonka, the game you must all
have heard of by now. Again, this program
is written in 100 per cent machine code
and autoruns on Loading. The instructions
are given in a graphics mode not available
to Basic, which gives the scrolling text a
very weird effect.

The object of this game s to climb the
ladders, and bash holes in the ground in
order to trap the meanies. When a meanie
falls into a hole, you must rush over and
bonk him on the head in order to kill him. If
you take too long, he will climb out, filling in
the hole behind him. The merest touch
from a meanie and you are electrocuted.

There are four speeds of play and the
player can choose how many meanies
there will be at the start. When you have
killed off all of the first batch, even more
appear. The highest scores are shown in a
‘Hall of Fame’ at the end of the game. The
sound is very good indeed and the
graphics are outstanding.

Joysticks are not required to play,
though it would have been nice to be given
the option, as the game is played with the
arrow keys and the space bar. The key is
very responsive in this game, so it is not a
real disadvantage. Bonka is £1 more
expensive than J Morrison’s other game
Vultures, but it is well worth it.

The standard of software for this
machine seems to be rising slowly, but
surely — thankfully all of the prices are still
reasonable. If there is one point that shows

§

 Cable Software through when reviewing arcade games it is
_ B3 Neville Road this — the originals were written in
3?"“"'“"""’ machine code. If the copies are going to
| Shadow Software get anywhere near the standard of these
8 Hallgate originals, the software companies are
Thurnscoe going to have to stop clutching on to Basic
8. Yorks S63 0TU and start writing in machine code. The
programs must be fast and well animated

J Morrison (Micros) to retain their appeal — no doubt the
2 Glensdale Street message will slowly get through in terms of
. Lseds LS99 sales — let's hope so. | ]
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NOW AVAILABLE FROM W.H. SMITH

‘llp[n ‘p' 48K Spectrum

Locate the secret island hideaway of the mysterious
meglomaniac Dr. Death. Follow his trail across
continents, through complex puzzles, coded
messages and 3-D mazes. Discover the entrance to his
underground lair — but beware — even with your
death-defying gadgets his evil henchmen may still

ﬁ%///” N win the day!

7

/// Saving the world may
take some time —so we've

included a ‘save’ routine for

part-time secret agents!

Credit Card Hotline
0628 21107

Only
£6.50

Y
.y

DEALER ENQUIRIES WELCOME — GENEROUS DISCOUNTS

| Adventurous Programs always wanted. Please send sample — generous cash payments! I

RICHARD SHEPHERD SOFTWARE

FREEPOST, MAIDENHEAD, BERKS SL6 5BY.
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Sorting a routine

Bryan Skinner looks at the
advantages and disadvantages
of two different sort routines

At some time or other you will need to
use a “'sort routine” in a program. You
might want to sort a list of names into
alphabetical order or a group of numbers
into descending order.

sertion Sort”. | find it curious that most
such texts provide examples of the slowest
and least efficient algorithms available!

This article will compare one of the
fastest sort routines (the Shell-Metzner
sort) with its poor cousin, the Bubble sort.
You should find it relatively easy to convert
the coding to suit your own requirements,
as the coding is eminently transportable
from one dialect of Basic to another.

It is interesting to note that while the
concepts underlying the Shell-Metzner
sort are too complex for discussion here,
the coding itself requires little extra in the
way of variables, program lines, etc, than
the Bubble sort!

At the heart of any sort routine lie two
operations:

(i) The comparison of two items
(ii) the exchange of two items if necessary

In a flowchart this is represented as:

— ¥es —== | EXCHANGE A WITH B
no

Comparison is easy, but exchanging the
values held in two variables requires the
use of a third variable to temporarily hold
the value in one of the variables being

array by using a subscript as N (X) where
Xis the position of the number in the array.
To exchange the 3rd and 4th items, the
coding would be:

1000 T = N(3). . . store the 3rd item in T
1010 N(3) = N(4) . .. move the 4th item to the 3rd
1020 N(4) = T. .. put the 3rd item in 4th place

or, in the general case:

where A and B are the positions of the
items to be exchanged. We can call up
such a fragment of code following a
comparison:

... PART OF SORT ROUTINE

100 IF N(A) > N(B) THEN GOSUB 1000

... REST OF SORT

1000 T = N(A) : N(A) = N(B) : N(B) = T

1010 RETURN

Clearly, the next step is to embed line
100 in a routine that will compare pairs of
items until the list is sorted. And therein
lies the rub!

The Bubble sort, as its name implies,
“‘bubbles” lower valued items to the head
of the list. It does this by moving down the
list and comparing adjacent pairs of items,
which are exchanged if necessary. Fig (1)
shows the method in diagrammatic form.
The double-headed arrows indicate a
comparison which results in an exchange.

The Bubble sort makes no use of the
fact that once a pair of items has been
exchanged, then they do not need to be
compared again. In its crudest form, the
Bubble sort will have to make N (N-1)
passes through the list in order to sort it.
The coding given here reduces this by
testing for swaps after each pass —
obviously, if no swaps have been made
the list has been sorted.

Fig (4) compares the two routines in

, ! !
[ If you consult a book on programming, 1000 T = N(A) gescrlped how to s?lt up a simple data
| |You will probably find a flowchart or listing 1010 N = ey o hean Sfray Galled A/S, hose o
‘ showing either the “Bubble Sort" or “In- . P DmS:Sueh as narme)
|

terms of the number of comparisons and
exchanges made for different sizes of lists.

You can see that while there is little
difference between the two methods of
small numbers of data, the difference
increases dramatically as the number of
data points rises.

Either of these two sort routines can
easily be adapted to allow you to sort a
two-dimensional string array by a given
column or field. In a previous article |

address, 'phone, etc.

To sort such an array by names requires
only a few alterations to the sort routines.
The basic problem lies in the fact that we
now need to exchange one row for
another, rather than single items. This can
be done in a simple For ... Next loop as
follows:

1000 FOR | = 1 TO NF ... NF is the number of
fields/columns

1010 T$ = AR$ (A,l)

1020 ARS (A,l) = ARS (B,I)

1030 ARS$ (Bl) = T$

1040 NEXT

You should recognise the basic ex-
change routine in lines 1010-1030, simply
embedded in a loop which ensures that all
columns are exchanged between rows.

The only other alterations required are
to specify which field to sort on and to alter
the exchange routine. If we want to sort by
name, this is the first field or column of
each row, so line 130 of the Shell-Metzner
routine becomes:

130 IF AR$(1,1) < = ARS$(L,1) THEN 180

and line 140 will be the For . . . Next loop,
or a call to the exchange routine as a
subroutine.

Using techniques described in previous
articles, you should now be able to set upa
menu to allow the user to sort the array on
any given field. [ ]

exchanged. That is, to achieve the follow- Fig (1) Fig (3) Shell-Metzner coding
g0 A8 X sorted 60 M = NN
we must use the pattern: list 70 M = INT (M/2) . . . start at middle
o fep 8 sj B 80 IFM =0 THEN 200 . . . all done
s 2 B 3 65 2 3w K 2 90 K=NN-M
N 2 5 jeda 3 100 J =1
SI i§ 1 6 4 4 110 | =J. .. setvariables
bR 4 4t Ten g 120 L=1+M
1 3 4 45 907D 52 6 130 IF N(I) < = N({L) THEN 170 .. . skip swap if items
in order
z 140 T = N() :N() = N(L) : N(L) = T . . . swap
T Fig (2) Bubble sort coding 150 |=1-M
The coding of this in Basic is: < 60 FOROL = 1 TONN. . . outer loop :sg LF | leI'HEN 170 ELSE 120
0 = 70 EX =0...no exchanges yet oy
}?SI % Q 80 FORIL=1TONN - OL . .. inner loop :gg '(;’6‘%':%“5“ 70
1020B =T 90 IF N(IL) > N(IL + 1) THEN GOSUB 200 ...
. 5 compare/swap 209 FOR!=1TONN
As an example of the sort operations in 100 NEXTIL. .. loop (inner) ’;’;g ZE%T N()
action, we might set up an array N contain- | 110 IFEX = 0 THEN 130 . . . quit if done
ing 10 random numbers between 1 and gg ggéTl 95'7'0"1}"5 (outer) ; :
100 thus: 140 PRINT N() Rt Fig (4) Comparison of sorts
10 NN = 10 150 NEXT Type of sort Sample size Operations
20 DIM N (NN) 160 END 10 0 7000 :
30 FOR | =1TONN 200 T = N(IL) : N(IL) = N(IL + 1) :N(IL + 1) = T ... | |Bubble 40 450,000|Comparisons
40 N () = RND (10¢) swap items 20 | 2,600 | 240,000 Exchanes
50 NEXT 210 EX = 1. .. “flag” exchange hell- 30 | 825 | 12,000{Co
: 220 RETURN . .. back to program Metzner 10 380 | 57,000{Exchanges
Now, we can refer to each number in the
; 28 JULY-3 AUGUST 1983 17
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A shoal of fish. ..

J Coote provides an introductory guide to turtle graphics

or some readers, the concept of turtle

graphics needs no introduction — they
can rush eagerly to the programing sec-
tion. For those still reading, | have to pass
on some of the infectious enthusiasm that
people have found for a little turtle (Amer-
ican for tortoise) that can be guided around
the screen drawing lines.

The turtle responds to strings of English
commands, such as draw and turn, and in
the process sketches line drawings of any
desired objects. An object can be given a
name and the turtle will then respond to
the name by drawing the object. Thus, a
fish would become a shoal of fish. So from
a few basic commands, you can create
your own vocabulary of objects which can
be drawn anywhere on the screen at any
size.

Drawings can be developed in a trial and
error manner using this friendly language
which gives no out of screen error mes-
sages. It is fun to generate simple objects
and then combine and manipulate them in
order to explore geometric relationships. It
has also been found that young children
can teach themselves geometric skills
because the language encourages ex-
ploration of angles, lengths and forms.

In this program, the turtle is invisible
partly because it would take a long time to
draw and partly because of the complexity
of undrawing it. If you do get lost, you can
always draw 10 then — 10 to reveal your
position and direction.

The commands available in this prog-
ram are presented here with the necessary
parameters and a brief description of their
functions:

position without drawing a line

size n LET size =n

repeat n( ) repeat the commands within () n
times

object name — end store the commands — under
name

erase clear the screen

list list the defined objects to the
screen

print print the defined objects to the
printer

copy copy the screen to the printer

save filename save the defined objects on tape
(in 2 files)

load filename reload objects from tape

stop end the run

The commands and data are entered on
one line with spaces as separators. The
commands are lower case and can be
abbreviated to the first three letters. The
numbers can be expressions such as 10
Cos Pi /3, but if an error occurs then a
warm restart is required by typing Goto 2.

A simple example is shown in Figure 1
to illustrate the use of ‘‘draw” and “‘turn”.
In this example, the turtle draws a box and
is returned to its starting point and direc-
tion.

Figure 2 illustrates the use of 'repeat’ to
draw a larger box and shows the effect of
wraparound. This facility causes a line
drawn across one edge of the screen to
reappear at the opposite edge as if the
edges were directly connected. This facil-
ity was intended to make the program user
friendly, but it can be deliberately used to
produce patterns such as Figure 3.

Figure 4 illustrates the use of “object”
and “‘repeat” to draw a flower, while Figure
5 illustrates the use of “‘size” and the use
of “object” to nest repeats. Figure 6
illustrates the use of a function to draw a

The program is structured and easily
extended to introduce other commands.
An example of this would be to introduce
left’ and 'right’ in addition to 'turn’. Then
with these commands available a budding
navigator could be set a course around the
screen and then challenged to follow it
correctly, using 'left’ and 'right’.

If you do create any further commands,
you may like to share them with other
readers. In a following article | will provide
a machine code implementation of the
turtle which will be displayed while com-
mands are being entered. Some sug-
gested extensions are rad/deg, additional
variables, sound, commands using Circle
and Draw, colour, and dynaturtle.

In order to illustrate the language’s
expandability | suggest that the program is
entered and Run in stages. Lines 1 to 32,
100 to 210, 430, and 500 to 690 contain
the minimum program giving commands
turn’ and 'draw’, provided that line 2 is
replaced by Cls ; Goto 100.

Program notes

The program is structured around these
features: command list manipulation, com-
mand recognition and line graphics. Com-
mand list manipulation is dealt with by the
routines in lines 10-48. These routines
allow multiple command and data entry on
one line, by continually bringing the next
command or data item to the head of the
list. When the list is exhausted, an
appropriate prompt is issued for further
entries.

The command list recognition is based
on comparing the first three letters with
known commands and jumping to the
relevant routine. All routines return to a
common point for the next command
search.

The graphics are based on plotting
straight lines, which are checked to avoid

gelaxyd go tox.y and point at d degreesto gy at night picture out of screen error messages. If an
horizon. Initial val 128 i : ! :
'3"; 0 Sl When you have gained some experi- attempt is made to plot off the screen, then
draw n draw a line of length n pixels from  ence with these examples and any varia-  the wraparound technique is adopted.
gye ctt_"rent position in the pointer  tions, then try to draw a triangle with ~ With this technique it is imagined that the
irection H H H 2
o d change direction by d degrees. pre-determined }ength sides. Another screen is wrapped around so that the sides
positive d is anti-clockwise problem to solve is how to draw a square  meet each other and the top meets the
move n move n pixels from the current to fit exactly within a hexagon. bottom. Thus, the imaginary screens to
i
{
|
1
|
|
|
!
i
|
‘%
!
eExample | goio 79 G @ JSraw 190 - el
turn 9@ dra 10@ tur 9@ dra 12@ t example 2 rep 4(dred I7€ tur 30
ur 9@ dra 109@ tur 99 .
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either side, and above and below, are
plotted over the central screen ad infini-

routine. All commands return to line 100,
since all error conditions are avoided. The
only exception to this is when a number

is updated and the start location for the
next object is stored in array 0. The copied
commands are removed from the com-

tum. entry cannot be evaluated in which case a mand list and interpretation is continued.
Goto 2 is required to restart. 800-860 “‘move” This command is similar to the

Lines 400-420 & check for a match with the defined object “‘draw” command but no line drawing is

1&2 initialise the variable and jump to the 450 and replaces the object name by the done although a point is plotted at the new
command recognition loop at line 100. command list it represents. position.

10-24 are the command entry handling routines. 430 announces that no match has been'found,  900-980  “save” and “load” are routines by which
When a list of commands is acted upon, it prints the remaining command line and the object array and string are stored and
is assumed that the command at the head prompts for a new command line. restored. The number of objects ,0, is
of the list has ben enacted and cannowbe 500 “turn” This routine extracts a number from stored in the last element of array o which
discarded. The next command is located the command list and increments the limits the number of objects to 198.
after the first space or command and then current angle, a, by n/rad where rad 1000 “‘erase” clears the screen, draws a border
passed on to the command recognition converts n from degrees to radians. and plots a point at the current turtle
sequence. 600-670  “forward” This routine extracts from the position.

If no more commands are present, then command list the distance to move in  1100-1130 ‘‘repeat” starts by locating the repeat
the current prompt of either ‘command’ or pixels and calculates the plot endpoint. number and the parenthesis. A new com-
‘number’ is output on the first input line and The variable m@ is then adjusted to be the mand list is then created with the contents
a new command list can be entered. This length of the vector to the nearest screen of the parenthesis followed by the original
new command list then has its leading and boundary, provided this is less than the command list with the repeat number
trailing spaces removed to simplify the desired length. reduced by 1. If the repeat number is zero
command searching mentioned in the pre- If a boundary is intercepted then the line then the commands from ““rep” to **)" are
vious paragraph. is drawn to the boundary and the start omitted.

30-33 convert the next item in the command list point adjusted to the opposite side of the  1200-1270 “list" and “print” display and print the
into a number. screen as though it were wrapped around. object list.

35-37 extract a file name of up to nine charac- The remaining part of the line isdrawnina 1300 “'size” changes the BASIC variable size
ters. like manner. which is available for use as a number in

40 & 41 finds the length of the next command. In order to avoid collecting roundoff the command list.

45-48 locate the parenthesis for the repeat func- errors, the line is drawn from where the  1400-1430 “‘goto” interprets the next three numbers
tion. turtle actually is x2,y2 to where it is as the new turtle location and direction

100-120  extract the first three letters of the current supposed to go x1,y1. The values of x2,y2 x,y,a. A point is plotted at this point.
command to test against available com- are then calculated as the rounded parts of 2100 “‘copy” produces a copy of the screen on
mands and objects. x1,y1. the printer.

200-390  test for a match with the available com-  700-760  ‘“‘object” This routine removes the “obj” 9900 is a routine for drawing the screen outline.
mands and immediately goes to the coding command from the list and copies the list [ ]
for that command. Any numbers that may up to either “end” or the end of line, into S
be required are extracted by the command the object string 0$. The number of objects Continued on page 20

xample et 113 1190 @& daisyd
ﬁex“’?ep 'B‘tdga 3@ tuc S}
daisy rep Hthex mov 38 tur -
D, 7

exanz\e fep 25(gotc 256 *RND

: - 175#RND 2 si2 1@#RND star)
exXample S moy -—-aa S3iZ 12& spiral Point draw =iz tur 128 draw siz
Epifal rep 20{b0X 8iz® siz-S star rep Sipoint tur -e@) tur

tus 1R dora 5 -14.48 dra =2iz¥2 tur 1S51.@4 dra
|bOX FEp 4{drf3 sSiz tur @} sizzx2
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LS : LET rad=18@.,PI: LET
=", DIM o (3008): LET
(4): LET 5iz=10
“X goto 1258 30 @ era
ez
2, 8;
LET zg="X "
“TT THEN LET z8=z$

1
£ =" “ THEN LET
I

nZu
T
te"

"

=N

# 04 M ON O
F
gmﬂvm

ol
ZQun

“ -1

aww

}
ca GO TO 12
F z%="" THEN GO
N
2@ LET L=LEN z%-1: FOR j=2 TO
L: IF z%tj)=" " THEN GO TO 23
21 NEXT j: LET z&="": RETURN
22 LET z§=z¢(J+1_T0 7
" THEN

23 IF zgtl)=" LET z8=2%
80 TO 23

‘EEIQRETU
3@ LET cs-"Number ‘. GO SuB 1@
LETIF'*S%SH.) ¢>" " THEN IF L <«<LER
zg THEN LEBRt—é;% Tgot?: RETURNM
11 ig: GO SUB AB
37 EET:;E-;siNTD 1) RETURN

P e s R
I: z%$§%=“(" THEN GO TO

= f: LET =L
47 ET) &.-l)_E THEN Fg$ui-2 TOCE"
(e} ="
IFst XT €: LET gal: R ETURN

1@@ LET c%= “Command>": GO SUB 1

13@ LET l=3: IF LEN z$<3 THEMN L
ET i=lEN 2§
120 L tHE=z¢{ TO L)
200 te="tur'" THEN GO TC 590
21@ IF t$="dra" THEN GO TO 600
220 IF t$="obi" THEN GO TO 700
238 IF ts="mov" THEN GO TO 500
24@ IF t$="sav'" THEN GG 10
258 IF tg$="toa" THEN GO TO 2950
26@ IF ts="era” THEN GO TO 1000
278 IF ts="rep”™ THEN GO TO 1180
288 IF ts$="tis" THEN GO TO 1200
298@ IF ts="pri'" EN GO TO 1250
300 IF t$="siz" THEN GO TO 1300
31@ IF ts="got’” THEN GQ TC 1400
388 IF t$="cop” THEN TG 2100
398 IF t%='"sto” THEN STOP
@% FOR i1=1 TO o: LET m=0(i}: L
ET wé=o0%im TO m+2)
410 IF t$=w$ THEN GO TO 450
428 NEXT i
430 INPUT AT 0,0; (z$);": is nol
known_"; LINE Z§: Let’ ZE="X "+Z
$: GO TO 100

20 : LET 25—0510(‘) T
0O 0ti+l)~-11+4" “"+Z GO TC 10@

5@® GO SUB 3©: L a=a+nesrad: G
O TO 100

5@8 GO SUEB G

58S FOR k=1 TO 4: LET m(k)=n: N
EXT k: GO SUB 6950

610 IF i<® THEN LET mi{il)=-n¥x/i
6%5 IF i>@ THEN LET m({2) =nx {255
-X

B2 IF Jj<® THEN LET mi3)=-nxyrsJ
525 IF 4>8 THEN LET @ (4) =n% (175
-4}

539 LET d=0: LET =@ FOR k=1

=n:
TO 4: IF ABS (mié%};RBS (m@1 THE
ET m@=m (k) =
NS%E NEXT k: IF d=@ THEN GG 7O €
42&@ LET m=n-n@: LET n=m@:. =0 S

B 6390 2
545 DRAW x1-x2,9yl-ya: LET Xx=xX1:

LET ysyl: LET X2=INT (x1+.53: L
ET u2=INT (yi+.5): IF d=@ THEN G
O TO 100

65@ IF d=1 THEN LET x=255: LET
X2=255

855 IF d=2 THEN LET x=0: LET X2
66@ IF d=3 THEN LET u4=173: LET

$42=175
gos IF d=4 THEN LET u=@8: LET Y=
GO TO B

_672 PLOT x,y: LET n=a:
“53@ LET i=nsCOS a: LET J=naSIN
LET yl=u+j: RETUR

ﬁ: LET X1=Xx+i:

70@ GO SUB 1@: LET k=LEN z&%: LE
FoN- IF L TH-EN LET ‘L=

713 FOR i=1 TO -3
20 I;4s$(i TG ;+2] =g hd T rHEN

739 NEXT i: LET i=k+#l .
748 LET os=o%+z&%(1 TO i-31): LET
g=0+1: LET 0(0+1]-OEGJ+:—;

756 IF LEN zZ§ri-1 EN LET Z§=2
24 TO ) 66 TO 1400

760 LET z$="": GO TO 1060
DSQDQGD SUB 3¢@: IF n=0 THEN GO 7

Sl@ GO SUB 69@
829 GO SUB_B850: GO TO 108
35@ IFOX éggss THEN LET x1=x1-285

866 IF x1<@ THEN LET x1=x1+255:
GO TO_ 860

8§70 IF 4i>i?S THEN LET yi=yi-X7
S: GO _TO §7@

850 IF 9%(9 THEN LET 4i=4il+1i75:

G0 TO

8908 PLOT x1.ul: LET x=x21: LET U
=yl: LET x2=INT (X1+.5): LET y2=
i f4l+.5]) RETURN

gea GO SUB 35. n:n SHEILEN oFi:
EER s$=&s; SHUE Fe+ 8" DATH s&6}

s
‘91® PRIY*E:‘ #i,AT 1.@. FLASH 1."H
ow save the second fite™: BEEFP 1

;12

92@ LET 0(290)—0 SAVE % DATA

o) GO TO 100

28@ GO SUB 35: LORD f&+"8" DATR
S%(): LOAD % DATR 0 (3}

1960 LET 0=0(200): LET L=0io+1)~
979 LET o%=s%${ TO L): DIM s%(l:
988 GO _TO

1990 CLS : GO SUB 9980: PLOT Xx.%
;. 60.T0 38

: a
112@ GO _SUB 4@: GO SUB 45

111& LET n=VAL zs(x Wi Uf—1F: IF
n¢=1 THEN GO TO 113&
112& LET z$="X ZHiF+1 TO e-~1)
"Treia"+5TRs in- 1) £2§if TO }: GO
5% LET z&="X “+z$i?+3 T e~11
Tl el TO .3 GEE TE) DO
12 CLS : 'FOR i1=1 TO
1218 PRINT o$ioti) TO oi1+1>-1)
1220 NEXT i: PARUSE @: CLES GO S
UB 99@@: PLOT x.,4: GO TO ;ee
1588 [eRrhThobtot 1

o ] o i -1
1270 N $it T 180 Rl
1?88 GO SUB 3@: LET siz=n: GO TG
149@ GO-SHB-OR: LET X1=n: LET %xZ
1412 GO SUB 38: LET uyil=n: LET 42
1420 GO SUB 39 a=n/srad
143@ GO SUB 86@: GO TO 106
%égg P m go ggnuegs .8
S : DRAW
Qéé%ﬁ DRAW -255,0: DRA Q,—??S'
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Now a business

spreadsheet

for home computers
e ) '

Formatting by cell
— orwhole sheet

2000 cells

(600in 16K VIC 20) — Fast alpha-

——numeric search

Global column

width adjustment Comprehensive

—instruction manual

Variable individual

column width —— Replication across

columns and rows

Horizontal and vertical

Insertion or deletion
—— titles can be fixed

of rows and
columns

3w
q"‘ Jilase,.,,
PRI W
-

ol
S ST

Graphics facility

Save, load and
—to display your results

merge
capabilities. — &

Sauin,
S2unsh,

== Somua,

Powerful alpha-
22 mathematical 8 ———numericsort, highest to
lowest and lowest to highest

‘and statistical functions ——

spreadsheet to calculate the best buy.

Computer Software Associates’ products are
available from good computer stores or direct from the
exclusive distributors — Marketing Micro Software Ltd,,

Practicalc Plus or Practicalc 64 with other spreadsheets.  Goddard Road, Whitehouse Ind. Est., Ipswich IP1 5NP.
Compare the price. You won't need a Tel: 0473 462721 Telex 987515.

ALLTHIS FROM AS LITTLE AS £29.95

ealer Enquiries Welcome.
-_-—_-_-_—---—-—_—_

With Practicalc you can use your 16K VIC 20 or
Commodore 64 to carry outsales forecasts, modelling,
cash flow projections and much more.

Compare the professional features and power of

RN W WIS PR PN WER PREST SDN RN WS NS
Another great program from

M COMPUTER  NomMe ..o
@ W SOFTWARE .’.*.‘.’.‘.i_.r?.sf::::::::::::::::::1:::1:::::1:11:11:'_:1:111':.:':::::::::J::::::::::::
WY [SSOCIATES 0 memeage el

For more information send this couponto:  Personal enquiry piecserick (] Dealer enquiry please fickl [J
Marketing Micro Software Ltd. Goddard Road, Whitehouse Ind. Est, Ipswich, Suffolk IP1 5NP.
Dept PCW 28/7
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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 only £6.50.
FOR ANY VIC
Catcha snatcha, Wacky Waiters, Arcadia only
.25 each.

FOR YOUR VIC PLUS AT LEAST 8K
Critters, Cyclons, only £5.65 each.
New 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

GEV AF TWARE
V

for LYNX, DRAGON, SPECTRUM
and ZX81 Software

SULTAN'S MAZE by Christopher Hunt. Enter the 3D Maze in search of the Sultan's
“jewels, but beware, your strength may run out, or, you may come face to face with the
Mad Guardian. A multi-difficulty game with fantastic graphics and sound.

Price (LYNX & DRAGON) £7.95

MONSTER MINE by W. E. MacGowan. Escape from the mine with as much money as
you can, but don't get closed in or caught by the prowling monsters. An addictive
machine code game, with superb graphics and save facility. Price (LYNX & DRAGON)
£7.95. Price (SPECTRUM & ZX81) £4.95.

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

CHATEAU by Pete Allen. A new type adventure, in which you must wander the Count's
old mansion in search of treasure! Of course, when the Count hid his treasure, then
died, he left lots of unpleasant surprises for those brave enough to try and seek out his
riches!! Come face to face with Ghouls and Ghosts, Vampires and Trolls; do you run or
fight? Will the mysterious Travel Agent suddenly appear and whisk you away to far off
places? Where can you find the key or the lamp? Is the clock booby-trapped? Will you
die a cold and lonely death, or will you win through to claim the fantastic treasures of
The Chateau? Price (DRAGON) £7.95.

GAMES PACK il by Christopher Hunt.

REVERSI. Pit your wits against the Lynx with this easy to learn, yet extremely
demanding board game. Five skill levels, from novice to grand master.

SNAKE. Guide the snake to the food, but watch out, he will grow and must not eat the
wall or himself.

PONTOON. An excellent implementation of a favourite card game in full colour with
sound. Lynx is a mean Banker. Price (LYNX) £7.95.

GEMPACK IV by W. E. MacGowan. Two great machine code games, with full colour
graphics. In Sea Harrier you must land your plane on the aircraft carrier, after
dispersing the clouds with chemical bombs, but don't hit the ship! In Sub Chase you
must depth charge the wolf pack without being sunk. Both with four levels of play from
easy to kamikaze! Price (LYNX & DRAGON) £7.95.

GEM SOFTWARE
UNIT D, THE MALTINGS, SAWBRIDGEWORTH, HERTS
Telephone: (0279) 723567
TRADE ENQUIRIES WELCOME ~ PLEASE RING FOR DEALER PACK

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

T S D G S S D S G S S S G G -
Please send me [ copies of Androids at £5.95 each
| enclose acheque/postalorderfor€ ~ payable to
Sunshine Hobhouse Court 19 Whitcomb Street London WC2 7HF
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A set of values . ..

R Braban presents a program to plot equations for a

range of different values

he purpose of this program is to plot an
equation over a range of values of x.
The equation is entered in line 10 in the
form:
DEF FNR(X)=f(X)

The program cannot handle infinite
values and so the range of values of x
should be arranged so this does not
happen. The program may use functions

such as f(X)=1/X, if a suitable range is
used, such as -2 to 2. In this range, the
program does not try to find a value of f(x)
when x=0 and so no difficulties arise.

The program also allows a table of
results to be made. The program asks for
the step, which is the difference between
one value of x and the next value of x
where f(x) is to be evaluated. A grid can be

put over the graph being plotted, to give
some indication of scale to the graph.

The program was written in Pmode 4 to
get the highest resolution possible.

Program notes
Line
10 contains the equation to be plotted

40-100 give instructions

110-210 enter the range of values of x and also find
the maximum and minimum values of f(x)

220-360 allow you to change the range of f(x) to be
plotted

370-490 print out a table of results if required

500-630 plot a grid on top of the graph

640-810 plot out the graph

The speeding up Poke may be used, but
all the usual precautions must be
observed. | ]

18 DEF FHRH I=1/KESTH R ) 350 RE=IMKEYS: IFR$="" THEM 350
28 'R.ERAEAM 1583 98 IF R#="H" THEH 458
30 PMODE4, 1:PCLS ang IF R$<3"Y" THEW 366
48 CLS:PRINTTABC 167, "GRAPH" : PRINTTRE 418 CLE
T 428 THPUT"ENTER STEP"ST
50 PRIMT"EMTER FUHCTION IM LIME 14" 430 IF ST<=0 OR STr=CHA-x13 THEM 41@
68 PRIMT 448 CLS:PRINT" #"." F(¥o"
78 PRIMT"AMD THEN RUH AHD EMTER 450 FORI=XI TO XA STEP ST
W VALLES" 468 PRIMTI,FHRLI )
260 PRINT 47@ IF IMKEY$="" THEM 478
98 PRIMT"THIS PROG. CAM HOT EVALUATE 438 NEXT
18" PRINT : PRINT 490 CLS
188 PRIMT 560 PRIMTEE, "DO YOU WANT A GRIDGT"
116 IMPUT"EMTER MCMIM.MAK " 41, %A 518 RE=INKEY$:IFR$="" THEM 514
128 IF RISHA THEN %1=R1:%1=HA: HA=H1 5@ IF R$="H" THEM 648
138 IF XI=¥A THEMPRIMT"NOT EXCEPTED" 538 IF R$<H"(" THEM 560
GOTO 116 246 DY=CYA-YT D18 DE=CEA-RT 18
148 YA=FHRC T 9 'o’I—-“Fi 538 FORI=B TO 255 STEF 255-16
158 FDRI“‘I TO A STEPCHA-KI 3255 J68 LIMECI. @~ 1,191 3, PSET
1668 FHF‘( 13 578 LIMEC®. IX1391-/255)-
170 YIwY THEM %1% (255, 1%151,255).PSET
1808 IF VALY THEN ‘A=Y 588 HEXT
196 HEAT 590 CL8 :
208 IF YI=YA THEM YI=YI-10:YA=YA+10 688 PRINTR32%S, "ONE DIV OH
218 CLS I="Di
220 PRINTE3ZXS, "FOR THEM RAMGE H="; ks, "ONE DIV OH
RIATOL A 4
220 PRIMTRIZEY, "FOR PLOTTED “ALUES" =rat) PPIHTWdelﬁ-”PRE‘” AR
240 PRIMTBIZEE. "y MIN=" ;Y1 KEY TO CONTIMUE"
250 PRIMTEZ2%9, "y MAX=" 630 IF IMKEY$="" THEM &34
28 PRIMTEZZH216,"0D0O YO0 WAMT TO G40 SCREEML. 1
CHAMGE THE RAMGE OF % PLOTTEDY: 656 LIMECH, &o-08, 85, PSET
270 R$=IHKE'Y%: IFRE$="" THEH 270 660 FORI=XI TO #A STEP (XA-21 /255
286 IFRE="M" THEM 260 B7E KP=E550 HA~KT 2 RA=T1 3
298 IF R$4:"%" THEM 266 680 AP=255-1P
306 PRIMTREZZE1G, " PRINTESZE11, " 698 ‘t=FHRC )
318 PRIMT®Z2%18, "" i IMPUT"EMTER 7E8 YP=191.,0 A=Y T 2R VA=Y )
220 PRIMTEZZE1G, " 71A IFYP»191 THEM vP=191
MIN®; 728 IFYP<B THEN YP=@
336 PREMTEZ2%16,""; : INPUT"EMTER 730 LINE-CHP, P, PSET
nﬂx"-' ; 748 NEXTI
348 IF (I1=YA THEW ¥I=YI-10: A=7A+10: 756 IF IHKEY$="" THEN 758
PRINT"T HAVE CHOSEM 7ER CLE
MIM=";%1: PRIMT"AMD ¥ M TPE FRINTRIZ¥16, "DO YO WAMT
A" YA FORDL=E TO 3E32:MEXT TO ANOTHER PLOTS
350 IF YIxWA THEM Y1sYI:YI=YA: vA=Y1 780 RE=INKEYS$ [F RE="" THEM 7&a
368 CLS : THE IF RE$="M"THEM EMD
378 PRIMTES, "DO YO WANMT A TRELE OF 260 £ 3 THEN 780
RESLULTET" 210
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. Working C

l Name
Address

2

BOOK YOUR SUNSHINE

Co"n?%
64

wel
ommodore 64
machine code mastec

ot lawcance s marknagiond

Commodore 64 Machine
Code Master

This extraordinary book
opens up a new world for
those interested in machine
code programming on the
Commodore 64.

TheWorking
Dragon32

Working Dragon 32

A collection of Basic
programs and routines
introduce word processing,
music and shows how to
mix text and high resolution
graphics.

Working Spectrum

A collection of sophisticated
Basic programs and
subroutines including Unifile,

Renumber (Gotos and Gosubs)

and scores of essential
routines.

Working Commodore 64
More advanced programs
include a word processor
and text editor, a music and
sound synthesizer and sprite
editor.

Dragon Games Master

A carefully structured book
about writing games
programs from the simplest
to the most complex
programs to rival
commercial software.

Functional Forth

For the BBC Computer.
Understanding your
computer with Forth.

Please send me

Working Spectrum g D Dragon Games Master D
at £5.95 each at£5.95each ... ...

Functional Forth — Working Dragon 32 E]
For the BBC Computer. D at£5:9b'each o i

SUES: O ench . Commodore 64

dore 64 D Machine Code Master D
S ar£6.95 eachifi e
1 enclose a cheque/postal order for £ s ac o palEiNe T
Sunshine Hobhouse Court, 19 Whitcomb Street, London WC2 7HF

at£5.95 each

Signed <

We can normally deliver in 4/5 days,
L 2 N N B BN R B B |
4

THE WIZARD’S WARRIORS: A fast moving game
that matches developments in your skill as a player
by becoming increasingly more devious. By offering
to you the full range of options you can choose how
to control your warrior through the maze. A full
implementation of this program enables such features
as a continuous series of sound effects, arcade quality
graphics, double-point scoring, and--for the very
artful --bonus lives.

Spectrum
£4,95

FORTH: A full implementation. Ideal for writing fast
moving arcade type games. Allows the full colour and
sound facilities of the Spectrum to be used. Future
Microdrive will be made availabl

Spectrum
14.95

ADVENTURE ONE: Features a save game routine as
the game can take months to complete.
‘a remarkably good version....well worth the money.’
...Sinclair User...

ZX81 £5,95

MAZEMAN: A fast action m/c game that reproduces Spectrum

the spirit of the original. £4,95
¢ .is very accurate and fast.’ ...Which Micro?... ZX81£4,45

CHESS 1.4: Ten levels of play with this m/c program.

Good graphic screen display. ZX81£5.95
‘In a class of it’s own. ... Your Computer...

INVADERS: Very fast m/c action. Includes mystery ~ ZX81 £4 ,45

ship and increasingly difficult screens.

7 MAES AFALLEN, BOW ST.,DYFED, SY24 5BA :
24hr Ansaphone 0970 828851 ' AN '
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BBC & EDUCATION

Assembled —

part two

Jeremy Ruston provides a simple introduction to the

intricacies of assembly language

From now on, the addressing modes
become a lot more complex. In fact,
you can write adequate programs using
just the modes detailed last week.
You will probably find it profitable to merely
skim over the rest of the modes, and go on
to read the specific information about each
instruction. As and when you need to use a
new addressing mode, you can then refer
back to this description. It helps to know
exactly what the BBC Basic indirection
operators ? and ! do before you start to
digest this section.

~ The first of these more complex modes
is pre-indexed indirect addressing. In all
probability, you will never remember the
name of this mode, but you will remember
how it works.

First of all, the format of this addressing
(using Lda as an example) is Lda (&20,X).
In this case, the computer adds together
&20 and the contents of the X register. If
the answer to this sum is over 256, the
computer subtracts 256. It treats this num-
ber as an address in page zero. From this
address, it retrieves two numbers — one
from the address indicated, and one from
the next address after the one indicated.
The second of these numbers is multiplied
by 256, before being added to the first.
This new number is treated as the address
from where the data for the instruction will
be extracted.

A lot of the time, the X register will be
zero when this mode is used, whereupon
this mode becomes a simple means for
getting the byte pointed to by an address
in page zero. -

In Basic terms, the instruction Lda
(420,X) becomes Let A = ! (X?&20) And
&FFFF. This simile ignores the complica-
tion that occurs if X plus &20 is greater
than 256. Only the X index register can be

used with this addressing mode.

Post-indexed indirect addressing is simi-
lar to pre-indexed indirect addressing. In
this mode, the format is Lda (&20),Y. You
cannot use this addressing mode with the
X index register — 'the decision has
aiready been made for you.

Using this mode, a 16 bit number is
retrieved from the indicated memory loca-
tion and the one following it (in this case,
the 16 bit number is made up from the
bottom 8 bits coming from the contents of
location &20, and the top 8 bits coming
from location &21). The contents of the Y
register is then added to this 16 bit number
to gain a new 16 bit number. The data for
the instruction is then called from the
location indicated by this number.

his mode may not seem particularly

wonderful, but it is useful in a number
of different applications. For example, the
indicated memory locations could contain
the start of a table. Then it would be easy
to access the Yth element of the table —
assuming the elements of the table were 8
bits wide.

Specifically, you could devise a simple
table driven program to encode a sample
of text to impenetrable code. You would do
this by simply assigning a different number
to each element of the table. In fact, the
code would not be impenetrable, but if the
code were a computer code such as Ascii
or Ebdic, we would still have a useful
program.

Indexed addressing is rather simpler
than post-indexed indirect addressing, but
the two modes share some common char-
acteristics. Indexed addressing is written
as Lda &20,X. In this mode, the address of
the data for the instruction is given as &20
+ X—in other words, the Basic equivalent

of the above would be Let A = X?&20.
This mode can be used to access tables
when you know the address of the table at
the time the program is written.

The indirect addressing mode, which
can only be used with the Jmp instruction,
is similar to post-indexed indirect addres-
sing. Using this mode, the 16 bit address
that the Jmp instruction must jump to is not
given literally, rather, an address is given
where the actual jump address can be
found. For example, the instruction Jmp
(&200) would pass’ control to the routine
whose address was stored as a 16 bit
number in locations &200 and &201. All
the operation system routines are acces-
sed using indirect addressing — or vec-
tored addressing as it is sometimes called.

Relative addressing is only used with
branch instructions. If you are familiar with
the Goto statement in Basic, you would
expect to find an equivalent in assembly
language. There is one — the Jmp instruc-
tion — but most jumps inside programs are
usually made using relative addressing.
This is not available with Jmp,

What relative addressing means is that
you are not jumping to specific addresses,
rather you are instructing the computer to
jump backwards or forwards a certain
number of bytes. As it turns out, you can
only jump backwards or forwards by 125 or
S0 bytes.

The reason why this mode is so popular
is that it can be used with the instructions
which do the equivalent of “if this number
is larger than that one, go off to some-
where else”.

The status register is where all the flags
are held. The flags are each 1 bit long.
If the bit corresponding to a flag is a “1”,
that flag is set to be set — otherwise it is
unset or reset. Each of these flags reflect
various internal states of the processor.

Of the 8 bits, some are not used —
notably bit 5 — if you assume the ‘“‘right-
most” bit is 0. The other bits are:

Bit 0 — Carry flag

Bit 1 — Zero flag

Bit 2 — Interrupt disable status
Bit 3 — Decimal mode

Bit 4 — Break status

Bit 5 — Not used

Bit 6 — Overflow flag

Bit 7 — Sign flag

Having looked at that table, it is worth
bearing in mind that normal programming
doesn’t require you to know where each
flag is situated in the status register.

The carry flag usually consists of the 9th
bit of an arithmetic instruction. For exam-
ple, if we add together 200 and 100 and
get a number outside the normal range of
the accumulator, ie 300. To get around this
problem, the most significant bit of this
answer is stored in the carry flag and the
rest is stored in the accumulator.

The zero status simply tells us whether
the last number dealt with by the processor
was zero or not. When we come to
examine each instruction, we'll see exactly
how it is affected by each operation.

The interrupt status tells us whether
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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 to

have a go.” EDUCATIONAL COMPUTING
(incl. postage) i’ %

ORDER FORM

READ-OUT BOOKS AND SOFTWARE
8 Forge Court, Reading Road,

Yateley, Camberley, Surrey GU17 7RX

24 hour answering service Tel (0252) 873373

Name.

Address.

NOW AVAILABLE

Please send me.......copy/ies all at £5.95 each

incl. postage & packing. (Allow 14 days for delivery.)

O Learning to Use the PET Computer T Learning to Use the ZX81 Computer
O Learning to Use the BBC Microcomputer I Learning to Use the Dragon 32
earning to Use the ZX Spectrum O Learning to Use the TI99/4a

O Learning to Use the Apple Il/lie O Learning to Use the Oric 1

O Learning to Use the Commodore 64 ) Learning to Use the Lynx

T Learning to Use the VIC-20 Computer

Make cheques payable to Newtech Publishing Ltd

| enclose my cheque for £
Please debit my Access 0 OOO0O00000000000

-—-—----_?

Signed Date.

| READ-OUT

e g

Bl e e a-
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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”

@ “Agood 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,
statistics, graphics and scientific software!
Full money-back guarantee : Trade enquiries welcome

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

BEST SELLING
DRAGONWARE

‘GRIDRUNNER (Salamander). Jeff Minter's chart topping m/¢
code hit is now available for the Dragon. £7.95

NINJA WARRIOR (Programmers’ Guild). Best selling arcade
game prior to the arrival of “GRIDRUNNER”. Can you achieve
black belt status in the Martial Arts? £8.95

MINED OUT (Quicksilva). Tricky mines (some with legs),
damsels in distress, Bill the Worm — and more! The Andrews’
best seller now Dragonised!

FRANKLIN’S TOMB (Salamander). Destined to become a classic
in the “ZORK” league, the graphics for this epic adventure are
presented in book format. £9.95

LATEST DUNGEONSOFT PROGRAMS
MATHS-TREK. To survive the asteroids, Klingon gunships and
black holes and bring the “Enterprise” back to base, you'll have
to prove your worth at mathematics. 50 levels of difficulty and 6
options for the branch of maths to be tested. £5.95

COMING SHORTLY — The Crystal Chalice. A mind-blowing
adventure by Mike Meineck. £7.95

PO. Box 4, Ashbourne, Derbyshire,
DE6 1AQ.Tel:(0335) 44626
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interrupts are enabled or disabled. If this
bit is set, it means that interrupts are
disabled and if it is unset it means that
interrupts are enabled.

The decimal mode status is set if decim-
al mode is in effect. In decimal mode, all
arithmetic operations are carried out using
decimal arithmetic rather than binary arith-
metic.

The break status is not normally used,
except for the interrupt handling software,
which has already been written for us in
the shape of the OS. In brief, the 6502
jumps to the same address when it finds
either a break instruction or gets an inter-
rupt. This flag allows the computer to see
which of these actions caused it to stop
what it was doing.

The overflow status reflects the status of
bit 6 of the last byte that we have used,
while the sign status reflects the value of
bit 7. If bit 7 is a 0, the number which is
being tested is positive. If it is set, it means
the number is negative.

Obviously, you don’t stand much chance
of getting fluent in assembly language if
you don’t know the relevant instructions.
The first instruction, in alphabetical order,
is the Adc instruction. This mnemonic is
intended to mean “‘add with carry”, which
means add two numbers together, taking
into account the current setting of the carry
bit. It works in eight addressing modes:

Immediate
Absolute (to a 16 bit address)

Zero Page (to address in zero page)
Pre-indexed with Index Register X
Post-Indexed with Index Register Y

Zero Page Indexed with Index Register X
Absolute Indexed with Index Register X
Absolute Indexed with Index Register Y

~ Most of these addressing modes will
become clearer as we progress. For the
moment we can concern ourselves with
the first two addressing modes.

What the Adc instruction does is to get
the data from the address indicated, add it
to the accumulator and then finally add in
the contents of the carry flag. As we noted
earlier, it copies the state of the imaginary
9th bit of the accumulator to the carry flag.
The important point is that, because the
carry flag is involved in both ends of the
addition, we can add numbers that are
larger than the actual size of the accumu-
lator.

But, what if we simply want to do a
simple addition like finding out what 2 + 2
is? To demonstrate this, we'll have to
introduce an instruction out of the proper
order, which is the Lda instruction. It
simply loads a number into the accumula-
tor. So, code to add two and two might be:

LDA £2
ADC £2

Il this code does is to load the accumu-
lator with 2, then add 2 to the 2 already
in the accumulator. No, it doesn’t. It
doesn't, because the carry flag is also

taken into account. The only way to ensure
the carry flag doesn’t muck the sum up is
to take steps to ensure it is unset before
the sum is carried out. This calls for
another new instruction, Clc, which clears
the carry flag.

So, all we need to do is add a Clc
instruction to the start of the above code. If
you want to add larger numbers, you can
do something like this:

1) Clear the carry flag

2) Add together the least sugmhcant bytes of the two
numbers

3) Add the next bytes in assendmg order

4) Repeat step 3 until all the bytes have been added

Using this technique, the carry flag will
automatically take care of itself. The net
effect is similar to the way some people
add multi-digit decimal numbers, writing
the carry digit as a small superscript to the
original number.

We are not yet in a position to code
the above method into assembly lan-
guage, but several later programs in
this book involve themselves with such
additions. Particularly interesting from
the point of view of arithmetic is the
program for drawing straight lines using
Bresenham’s algorithm, which appears
Iater inthe book a

NOW YOU CAN LIFT STATIC DRAWINGS, PHOTOGRAPHS, ETC RIGHT

OFF THE PAPER AND BRING THEM TO LIFE INTO YOUR PROGRAM!
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MANIPULATION OR ANIMATION - GHOST. WRITER ALWAYS WRITES
EXACTLY THE PROGRAM YOU NEED!

You can tell GHOST-WRITER to program selected p.rls of your design
with their own special_line numbers. allowing you to call them a:
separate sub-routines. Thus you can add or remove parts at will - like
the Bunsen burner in this chemistry diagram.
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How would you like to write a program that
signs your name exactly as you do Lot

VY
ONW "
few minutes’ fun with POWER-

TWO POTENT FEATURES COMBINE TO BRING YOU UNIQUE NEW POWER OVER YOUR SPECTRUM GRAPHICS!
FROM PAPER 1) g

@ ACTION-TRACER ransfe: ‘or2unss
fact ANY paper-ba:

screen, with astonishing ease and an accuracy that rivals
expensive digital tracers. But this time you get more than
just a static on-screen design that has to be laboriously
droned on and off tape, because .

@ GHOST-WRITER e csgnimotne

reproduce it, and then writes the program for you, directly
into memory! New program lines oe s in your lising
which are indistinguishable from ones

written yourselt, When you ve finished, POWER-G GRAPHICS
Wil ‘self-destruct, leaying benind only your new program
lines ready to use.

TOGETHER THEY'RE DYNAMIC!

The new program captures your design OYNAMICALLY,
giving you Instantly the power fo MOVE t anyr

it down 10 a single pixel, or EXPAND i 10 i the
screen. You can SQUEEZE or STRETCH it into weird
distortions, 1 it UPSIDE DOWN or MIRRORMAGE Tt
ROTATE it in the plane of the screen ... in other wor
MANIPULATE 1T UNDER YOUR FULE CONTROL!

i
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n (above left) g
scroen oo
into a whole new.
ics made easy as
tile programming,

simple~ and thanks

Animating the lips of thisiiEksionn newsreadar (recognise her?) is just as
lity t

oot 4 time!

POWER-GRAPHICS is fun to use. simple in operation. and for beginners and
- advanced users alike is an important new programming tool that extends the
J y ] Spectrum’s potential for imaginative graphics into exciting new regions.

IF YOU WANT PICTURES YOU CAN USE, IT HAS TO BE POWER-GRAPHICS.

ZX SPECTRUM

FOR 16K OR 48K
2ZX SPECTRUM
ONLY £8.95

EUTTERCR.E.:E“T
14 Western Avenue,Riddlesden,Keighley,Yorks.ENGLAND

PLEASE ASK FOR OUR ILLUSTRATED LIST OF GUARANTEED-QUALITY TRS80/VIDEO GENIE SOFTWARE

AR

.28 JULY-3 AUGUST 1983

27




AVAILABLE NOW

V%4 5
ISee®2,  TOP QUALITY, &,
l for ZX81 16K Det et * DRAGON
Spectrum 48K > S PROGRAMS  mmin
Dragon Z7r" [N}
Commodore 64 AND Au'\smuse ... (NEW RELEASE) 500

We proudly present our latest release. A totally original game with an amazing nine screens.

Loosely based on a television advertisement the idea is to get the chocy's to your beloved's home
before she arrives. You must risk life and limb by driving, running. horse riding. motor-cycle
riding and jumping, hang-gliding, ski-ing. dangling from a ski-lift and parachuting to the scene

With superb graphics/sound effects and a high-score chart, the .game culminates with an
excellent finishing display for those that make it. But will you?

*'A great idea” Cadburys

DRAGOPOLY (NEW RELEASE) £6.95
The first full-feature version of the extremely popular board game available for the Dragon. A
complete simulation including buying. selling, mortgaging, etc, etc The program makes full use
of the Dragon'’s colour facilities and incorporates some inspired graphics and sound effects. With
options for 2-6 players, continually available instructions and the Dragon as banker, the game is
terrific for all the family and there will be no missing £500s!

* SUBMARINE COMMANDER £6.95
Navigate the seas to find the enemy with this high-resolution colour simulation. Engage enemy
aircraft and ships who will try to torpedo and ram you. Depth charges and under-sea mines add
10 your problems. You are assisted by torpedoes, periscope view, radar/compass. fuel and depth
gauges with on-screen displays of ammunition and score. Realistic explosions and sound effects
alongside identification sheet, home-coming display. hall of fame and graphic reward for beating
the high-score makes this program a masterpiece. TRY IT!

* LUNAR LANDER AND RESCUE £6.95
A brilliant two-part game. Part one is an arcade standard lander which trains you for part two
Here you must rescue lunar engineers in a tortuous cavern. Fuel dump landings and falling
stalactites add to the perils of your heroic mission in one of the best Dragon programs available

“The best version we've seen for the Dragon 32" Dragon Dungeon

*'A challenging and well-written game Dragon User

PURCHASE LEDGER . . . handles up to 100
accounts, invoices, payments, VAT handling and
analysis. Selectable print options.

SALES LEDGER . . . spec. as Purchase Ledger.

COMBINED DATABASE . . . fully definable, vast
spreadsheet storage, rapid calculations. Terrific
value.

MICROLYMPICS 1 . . . each containing 10 action
~ MICROLYMPICS 2 . . . games. Selection of stan-
‘dards (Pac-Man, etc.), plus new amazing
games.

ALL TAPES COME WITH FREE BACK-UP TAPE
IN PRESENTATION BOX

SINCLAIR SPECTRUM COM.64 DRAGON ““Very good’ Dragon Data
¢ ALSO AVAILABLE
ZX81, 16K 48K * A WEEK AT THE RACES £6.95  GEQGRAPHY OF UK £6.95
£9.95 £12.95 * JACKPOT £5.05  *BLACKJACK £5.95
4 * GRAPHIC TOOLKIT £6.95
o —— ————————— ———— W i
N, [LIMITED NUMBER AVAILABLE

S SGAMES TAPE 1 includes our esteemed Lunar Lander and Rescue, also
incorporating A Week at the Races. Blackjack and Jackpot
Agiveaway at £9.95

Please rush me s

TOTAL SUM INCLUDED: £

Dl LEASE NOTE
<l e o B B & HSOFTWARE | (1) Al prices re iy rmeluove
3 Ao 208 KING STREET (2) Dealers always welcome
ANIK MICROSYSTEMS, COTTINGHAM, HULL (3) Excellent display on biw television
30 KINGSCROFT COURT Telephone 0532 744 709 (4) We rg!way 25 per cent royalties for high
BELLINGE, NORTHAMPTON quality programs

DRAGO
all mac

SOFTWARE
Ine coae

WARRIDAR

ror THE VIC 20 (35x)

PILOT YOUR LIGHT CYCLE ACROSS THE GAMES GRID, TRAILING A 3 DIMENSIONAL WALL OF

1 Brilliant )-D graphic effects !! % s EDITOR/ASSEMBLER + MONITOR move selection (No numbers/letters to enter)
| Keyboard or Joystick operation ONLY - Two Pass Global type. Supports standard Supports CASTLING and EN PASSANT
| +s+ Uses Machine Code for fast arcade type action !! o Motorola mnemonics and Addressing modes. SUPPLIED ON CASSETTE £7.95
} BRA S s Sedant aB4AT evale U 2599 . :’nowenu} Debug Monitor. Recommended for
| eee i " o € Serious user.
| '* Superd Hi-Res colour graphics and sound !! ( INC. P&P ) SUPPLIED ON CASSETTE WITH USER IN-
| FORMATION £28.75
| . DISASSEMBLER
{ + OTHER TITLES AVAILABLE : Written in position Independent Machine
| BOMBER : Fromb tho city flat in order to land ! £ 4-99 Cm?e‘ :Ml run anywhere in RAM. The ideal
| TH : B b % 5 tool to have around
| 3Asﬁ?&%mn“’Z’ﬁ'S‘"chﬁL‘{E"T s : 4: 3-999 SULDENGSREHE i L)
i t One or two players. SPECIAL OFFER
| GRAPHIX : Design your own Hi-Res. characters. £ 3-89 Buy Editor Assembler and. Disassembler
SNAKE : The more you eat, the longer you get ! Uses full screen. £ 5-99 together and save £5.60

28

PURE ENERGY IN YOUR WAKE ! RACE T0 THE POWER POINTS OUT-MANOEUVRING THE COMPUTER
CONTROLLED ROBOT WARRIOR ! BEWARE OF THE ENERGY TRAILS AND KIGH VOLTAGE PYLONS !

ese By using special M/C software technigues we have actually increased the
size of the screen, giving an amazing 26 X 31 PULL SCREZN display !!
4

SEND s.a.e FOR PULL DETAILS.
ALL THE ABOVE PRICES INCLUDE FIRST CLASS POST BY RETURN MAIL & PACKING.

TRADE ENQUIRIES WELCOME.

iSCA SO0FTWARE

56 WHITCHURCH AVENUE,
EXETER EX25NT.

e
VULTURES — NEW (uses one joy-
stick)

FAST MOVING GALAXIAN TYPE GAME in full
colour with Hi Res graphics and sound. A
flock of vultures guard their eggs. As they
swoop towards you try to kill them, but watch
out. Just when you think you have killed them
all, the eggs hatch!
SUPPLIED ON CASSETTE

£6.95

DGT2

THREE Fast moving Arcade style games in full
colour, with Hi Res graphics and sound.
*Very addictive any single one of these is
worth a fiver, so £6.95 for all 3 is a bargain
(From PCW Review) SNAKES, LANDER and
INVADERS. (No joysticks)

3 ON ONE CASSETTE £6.95

Cost of both as one purchase  £35.00
Cheques/POs payable to

J. MORRISON (MICROS) LTD. (PCW3)
2 Glensdale Street, Leeds LSS 9JJ
ALL ORDERS DESPATCHED BY
RETURN FIRST CLASS POST.

Callers and Trade enquiries welcome.
Tel: (0532) 480987

J. MORRISON (MICROS)

BONKA
ADDICTIVE Arcade style game in full colour.
Climb the ladders and dig holes to trap the
“‘Meanies'' before they kill you, 4 selectable
speeds and choice of 1 to 9 Meanies to start,
NO JOYSTICKS NEEDED
SUPPLIED ON CASSETTE

DGT4

THREE arcade style games with Hi Res .
graphics and sound

PTERODACTYL, TORPEDO RUN and HOR-
NETS. NO JOYSTICKS NEEDED
Excellent value for money

3 ON ONE CASSETTE

CHESS

Hi Res display of board and pieces. 8
selectable levels of skill. CURSOR control

£7.95

£6.95
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OPEN FORUM

2. Type in program 2 then save it
Open Forum is for you to publish your programs and ideas. Take care 3. Load program 1, run it then new it

that the listings you send in are all bug-free. Your documentation £ 0d-Dogam;2 tnert ozl
should start with a general description of the program and what it does Smiiaboani) gr,"';ss"e Sreriet
and then give some detail of how the program is constructed. We will b — Will launch a missile if it is there

pay the Program of the Week double our new fee of £6 for each program Program notes

published. 1-350 Setting up variables etc
- - 350-520 Main body of the program (all sub-
idea of the game is to shoot down the four routines stem from here)
CIty Defence bombers before 1) they return to base, 2)  600-640 Defines position and moves the bomb
wipe out all the population, or 3) land a 850740 Egg’gﬁ:ﬁ% routingashor; CombEEE
on VIC20 bomb in your headquarters benea‘h the  1000-1120 Explosion routine for when an aircraft
Your mission is to defend the city from four ~ battery. If you are successful you will be is hit

jet bombers using your 22 missiles hidden ~ given a report on your ability at defending 50005300 End report if successful

Gt g X (T e T 10000-10040  End report if unsuccessful
beneath the metropolis in your rocket thecity. Warning: if a missile enters asiloit  19990-10040 Routine to check if the bomb has hit

battery. You must use your missiles spar- ~ Will destroy the missile it hits and disable anything
ingly, as liberal use lowers your skill rating. the two either side. - Generally, the program relies on calling
However destroying a bomb in mid-air  Instructions various subroutines from the main body of
increases your rating dramatically. The 1. Type in program 1 then save it the program as it requires them.
1 REM##%% CHRRACTERS ##% 38 FORI=8TO1024
2 REM 21 READA
2 REM SAYE THIS PROGRAM 32 IFA=-1THEMZBE@
4 REM 32 POKEE144+1,R
S REM BEFORE EMTERIMG 34 MEXTI S
& REM 109 DATA@.8.128.96,24%,224,8.,0
7 REM THE SECOMD OME. 119 DATAB, 8. 3,252,255, 255,68,6
2 REM 126 DATA240.120.60,31,31.31,0,0
SR 138 DATAG, 8,8, 24,28, 14,7, 3
B o rERe1s 148 DATA2SS, 153, 153, 153, 152, 153, 153, 255
12 6LR o : 15@ DATRA. 144,152, 152, 153,153, 153, 255
20 FORI=BT02048 168 DATA1E, 16, 1€, 16, 16,56, 16,16, -1
1 POKES128+1,PEEK(32769+1) 208 POKE 36869,253
gé NEXTI g ; 218 POKE 26866, PEEK(26866)0R128
1 POKEES@, 255 325 FORN=7680T08003
4 SK=9 326 POKEN+30728,7
5 DIMv23) 327 NEXTN: TI$="@oaoag"
7 SC=5000 3328 A=11:B=3164
1@ POKE 36879,8 : 340 WW=4:P=32
28 PRINT"7)":POKE36269, 253 350 EH=FNR(15)%22+7650 EP=1:
28 FORN=8TD21 3 IFEH=7E58BTHEN250
40 POKE 7&80+M, 160 36@ POKEEH+EP, 129 POKEEH+EP-1,138:
- 5@ POKE B164+M. 160 POKEEH+EP+1, 128
’ 60 POKEZ8834+N, (NAND7 ) 7@ IFEF+1=20THENFOKEEP+EH, 32:
78 POKE3840R+N, (NAND7 ) FOKEEP+EH-1, 32 : POKEEP+EH+1, 32:
88 NEXTN GOTO358
85 POKE36869.240 388 Z=FMR(Y¥10) : IFZ=0THENJ=J+1
=ls) L] i 390 IFJ=1THENR=EH+22: OG=EP: J=J+1
}?g 480 IF J>BTHENS@E

485 TFYAL (TI$)>S@aTHENGN=0L+1 : GOTO16600

I
BEBRBEN I C 2 g

128 PR nee 410 GETA$

138 PRINT"XMBIBY BEMEDICT MACCARTY" 411 PRINT"BUBBRBRERBNI :

135 PRINT"MAESIHAT LEYEL (@-19)" 412 PRINT"HA=#POPULATION="SC

136 PRINT"MLEVEL“@°1S THE HARDEST" 413 POKE3E884+A, 1

137 INPUTY 420 IFA$="Z"ANDAZETHENA=A-1

158 PRINT"D":POKE36369, 253 - 438 IFA$="C"ANDAC21 THENA=A+1

162 POKE 36879,59 435 IFA$="B"THENM=M+1

178 DEFFMRCA)=IMNTC(RMDC1)%%) 437 IFM>ATHEM4ESD

188 FORA=ATOZ1 448 POKE33R84+A, 2

196 B=FMR(E) 442 POKEEP+EH-1,32

208 POKEB142+A, 162 443 EP=EP+1:00=00+1

218 POKEZB362+A. 5 444 FOKE 36872,15

220 FORH=@TOB 458 GOTNZ68

230 POKE 8128+A-H#22,132 - 468 K=K+1:IFK=1AMDY (A)=BTHEMKKX=A

248 POKE33248+A-H#22, 6 WEKK)=1:60T0478

250 MEXTH.R 465 IFB>=2164ANIY (A =1THENK=@: M=@:,
260 POKE 36878, 15 P=32:G0T0440

278 FORN=@TDZ1 478 POKE 26277,254

275 POKE 8164+M, 134 488 POKEXX+E, P

276 PRINT"sDDDEEMBRBRBEF IR ATTACK" 498 B=B-22:P=PEEK(B+X4)  IFB<7ESATHENK=G :
288 POKE 26876.135 M=@:B=81£4:P=32 POKE 36877,3:60T0440
298 FORL=0T036@ : NEXT 580 IFF=1280RP=1290RF=13ATHEN1@DA

295 PRINT"sSOD0@pRreRIR IR ATTACK" 585 IFF=121THENPOKE 36877,220:J=0:POKE

5
300 POKE 36876,0 EP+R, 32 P=32: SK=SK+4 :GOTO440 |

218 FORL=DT0200: NEXTL , N : 518 FPOKEX®+B, 134

320 PRINT" A000iumspnn Continued over the page
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i GRIPPING NEW GAMES 'y

Stake your claim with Gold Digger
Try your luck with Yahtcee
BRILLIANT GRAPHICS

COMPUSENSE
Software for Dragon 32

PO Box 169, Paimers Green
London N13 5XA

Telephone: 01-882 0681 (24 Hr) and 01-882 6936
Offices at 286D Green Lanes (9.45-6.00 Mon-Fri)

NEW!!! DUST COVERS FOR YOUR DRAGON
only £2.99 including VAT and postage
SPECIAL OFFER — 1 FREE DUST COVER WITH
EVERY ORDER OVER £50

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

HI-RES . £25.30
Our popular 51 x 24 BIG SCREEN upgrade with redefinable character

sets (FRENCH, GERMAN, SPANISH, SWEDISH, DANISH, ITALIAN).

BASIC Works as normal with extensions for PRINT and CLS and SPRITE

GRAPHICS. A better keyboard routine gives AUTO-REPEAT and

TOUCH-TYPING, with proper lower case.

EDIT + £34.50
full screen editor with lots of facilities. Includes HI-RES. Available end

July 1983. Send SAE for details.

DASM £18.95
machine code assembler. Easy to use and excellent value for money.

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

card.

DEMON £18.95
our powerful monitor. Now with DUMP to PRINTER. An essential tool for

the serious programmer.

DASM/DEMON £30.45
the ideal combination for developing machine 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 DELTA2£345.95
add £4.50 for postage
PRINTERS — with free cable and screen dump program listings
EPSON RX-80 £330 EPSON FX-80 £485 ' VAT INCLUDED
add £12.50 for carriage

All prices include VAT. Send large sae for catalogue

" VISA

ANNOUNCEMENT!

Mike Hampson of

SPECTRUM FORTH

Fame is handing over all mail-order con-

cerns to CP Software. In the interests of

stock clearance, the following will still be
available for a short time.

Spectrum Floating-Point FORTH (48K). This
program is unrivalled in excellence as an
implementation of FORTH for the Spectrum.
Order code FP50 Price £12.95

Spectrum Integer FORTH (16K/48K). The
only FORTH anywhere at this low, low price.
Order code SP48 (48K) Price £5.95
Order code SP46 (16K) Price £5.95

MIKE HAMPSON

7 HEREFORD DRIVE, CLITHEROE
LANCASHIRE BB7 1JP

MROVAN

Micro Computer Software & Accessories
] : l
DRAGO

Introducing a NEW program for the Trojan Light
Pen.
This new ADVANCED program includes the follow-
ing graphics facilities:

Draw Box

Draw Circle

Draw Line

Draw Picture

Colour Fill Designated Areas
All in Hi-Res Screen in any of four colours.
The following functions are for use on the Text
Screen:

* Data entry and processing

* Menu selection and control

* Games playing — the fascinating game of NIM
included on cassette

This is a first-class program which gives hints and

tips on how to write programs for the pen. Ideal for

many educational uses.

A TOP QUALITY PEN PLUS A FIRST-CLASS

PROGRAM FOR ONLY £10 which is fully inclusive.

Dealer enquiries welcome.

Send cheque or PO to:

Dept. (PCW1)

Trojan Products, 166 Derlwyn,
Dunvant, Swansea

30

SA2 7PF. Tel: (0792) 205491
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OPEN FORUM

@ GOTO44E
98 POKER+O0D-1,32:R=R+22
5 IFPEEK (R+G0)=102THENFOKER+0G, 32

50990 POKE 7680+N, 160
5100 POKE B8164+NM, 160
5110 POKE 38400+N, (NAND3)

GOTO2B008 5120 POKE38884+N, (NAMD3)
618 IFFEEKCOG+R)=1320RPEEK (QO+R )= 5138 NEXTN
133THENGOTO26806 5140 PRINT"ZNM®MIYOU HAYE SUCCESSFULLY"
E28 IFPEEK(R+Q0)=134THEMPOKER+RQG-1, 32 5130 PRINT"DESTROYED 4 ENEMY HMBAAM
FPOKER+0G+1, 32 F=QQ: YOF )= 5168 PRINT"MRIRCRAFT."
IFPEEK (R+E6 =134 THEHY (F+1 5178 FORN=8TO21
POKER+0O0, 32 : GOTORSA 5188 IFY(N)=@THENSK=SK+1
IFR=8164THEHR=A: GOTO10260 5198 NEXTN

POKER+GO, 131
GOTO418

558 POKEZSE7S, 25

S668 FORM=ATO3G: HEXTH

678 POKE3E373,59
¢ 6268 POKE3EET?, FNRC188)+128

£98 FORN=15TOBSTER-, 85

788 POKE3E278, N

via NEVTN

@ -El I"FITI lsﬂl’l

18688 Wu=Ki-1

1818 FORM=15TOASTEP-1
1828 POKE 26877.12%

1828 FORT=@TOS0E: NEXT
1848 POKEEP+EH+2@720, 2
1858 FOKEEF+EH-1+36726,2
1868 POKEEP+EH+1+30726. 2
1878 POKEER+EH, 42

1886 POKEEP+EH+1.42

1638 POKEEP+EH-1.42

@ IFWW= BTHEH fulalx]

1185 POKER
111@ POKE 36877,
1128 GOTO3S5@

5818 FORM=ATOS

S@28 FORT=128T02S4STEF2
o028 POKE26276.T

S@4@ NEXTT

5858 MEXTH

SA6a PRINT""

Ei K=@:M=0:B=81&

Saa POKE 26878, 15:POKE 36377.9

5268 PRINT"MYOU SAVED THE LIVES OF"

30020
30825

30@30
30040

PRINT"M38i"SC"MaPEOPLE, BUT 8" 5000-5C
PRINT"MS®ERE KILLED",
R=INTC(SK/3%2>/1.3)

PRINT"X¥MSKILL RATING="R"/1@"
EE%NT"!UN LEVEL"Y

PRINT"7" :POKE 36878, 15:POKE36877.0:

FORN=BTOS : FORT=254T0128STEP~1
POKE 36873, T'NEXTT.N

POKE 36875,8:POKE 36878,0
FORN=@T021 : POKE7E80+N, 160
POKES164+HN, 166 : POKE38400+N,
CHRAND?> : POKE38884+N, (NAND?»
NEXTHN

PRINT"X¥MMa/0U FRILED THE"
PRINT"CITY HAS BEEN "
FPRINT"DESTROYED!"
IFQW=1THENPRINT"THE BOMBERS
REEURHED"iPRINT"TD BASE."

FORN=BTO?

IFPEEK (QO+R-N#22)=1320RPEEK
(QE+R-N¥22)=133THENPOKEQR+R~
N¥22, 32

NEXTH
IFPEEK(QR+R+22)=132THENPOKERR
+R+22, 32 IFPEEK (QIQ+R+44 )=132THEN
POKEQQ+R+44, 133

SC=SC-FNR(50@) : IFSC=CBTHEN10000
GOTDESa

m
-

5070 POKE 36879,110 City Defence
50808 FORN=0T0DZ1 by B MacCaﬂy
this to MODE 4) 110 : If “E" is pressed the program ends leaving
40 Asks for the length of each step (degrees; the pattern on the screen
smmetry and the initial \?alues of X and( e :ig [F;""“S r_epsatthopticn 00'"18 fﬁ'ee“ :
1 etermines the answer from the previous
on BBC MICI'O 50 Asks for the amount to be taken away from il andaets accoedifial
X and Y after each step. Try 60,400, aly
This program enables the user to create 400,1,1
almost any symmgtrical pattern or shape 60 Moves graphics cursor to the starting point Variables used
that he or she wishes. : 80 Draws the shape, step by step Length — Determines the length of the program
These patterns range from simple hex- 100 If the values inputed in line 50 are both 0 B — Length of each step

agons or pentagons to the most compli-
cated star shapes or elipses.
Program notes

and the space bar is pressed, you are
given the option to repeat the pattern. If

~ the values <>0 and the space bar is

pressed the screen will clear and the

C — X radius
D — Y radius
E — The amount taken away from C after each step
F — The amount taken away from D after each step

10 Set mode (for use with a model A change program reruns PS. A very nice effect is obtained by 255,400,400,.5,.5
10 MODE ©
20 XKEY O RUN!M
30 Length=0
40 INFUT"Length of each step "B: INFUT" X radius "C:INPUT" Y radius "D
SO INPUT"X=X-"E: INFUT"Y=Y-"F
60 MOVE 640+CXSIN(RAD (Length) ), S12+DXCOS (RAD (Length))
70 FOR Length=0 TO 9999999 STEP B
80 DRAW L40+CXSIN(RAD (Length) ), S12+DX¥COS (RAD (Length))
9?0 C=C—E:D=D-F
100 AS=INKEY$(0):IF A$=" " AND E=0 AND F=0 50TO 130:ELSE IF A%$=" " RUN
110 IF A$="E" END
120 NEXT Length a
130 PRINT"REFEAT (Y/N) ":A%$=GET$ Symmetry
140 IF A$="Y" CLS:Length=0:G0TO 70 ELSE RUN by N Butler
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OPEN FORUM

3-D Plot
on Dragon 32

The program listed below draws a three
dimensional plot on the Dragon 32. It could
easily be converted to run on nearly any
other computer, by changing lines 50, 150;
160, 260, 270, 340 — 360. The two
commands it makes most use of are the
Poke & HFFD7, 0 and the Csavem com-
mand. Make sure the Dragon version you
have can handle this Poke.

Once typed in, run for a few minutes,

then stop it, and set up a tape recorder to
record (make sure you have a high quality
tape inserted).

Then run it — the plotting should take
about 12 hours, without the speed com-
mand, it will take about three hours. Once
run and automatically saved on tape it
should take about 30 seconds to load with
a Cloadm command.

Program notes
10-50 Rem and clear screen
70 Defined formula

80-140 JAsign constants to variables

150 Set up graphics screen

160 Speed up processor

170-220  Formula functions

230 Call sub routine

260 Slow down processor (to enable to be
saved on tape)

270 Machine code routine

290-320  Use of formula functions for plot command

340-350  Plot commands

360 Return to 280 to end or hold on screen

Now try changing line 70 from SIN to
COS. This is an excellent chance to see
the Dragon high resolution capabilities
with a graph that you may only see on a
main frame computer.

FEM

FH RUCCH
1 %C
Ug 278

_POKE &5434.0
C SEVE MYFILE MAME®,
“END FEN_ w*

INWT kU ‘9 ‘ﬁ (4]
IF Y1 %89 HR¥1»
PSETCH1- Y12
PRESET(X1:¥1 + 11
RETURH

3
4

AR DDA A LA AR

LIST
18 EREM
28 EEM
I8 REM
48 FMOCES, I.WPEEENL
58 P CLEARR 3
28 O LOAD M'FILE MAME"
78 GO0TO Fa

SER CEE * EE + H % H»

ﬂF uﬂTH :35 TO

]
REEM
REM
REM
CLS :
FRIMT : FRIMT : FRINWT
DE FN RiR» = SIN @) + SIN €2 % 32 + SIN <5 % )
188 C =
118 p = O BIzv
128 E = laa
138 F =
148 G =
158
164 K
178 FOR H.= -. A Tu A-STEF B
133 pA = IWNT (8.5 + R (4 % A - H % Hib
198 FOR EE = - AR TO B8

* 0

'3
THEHM RETURH

i““"’fﬁﬂ

3-D Plot
by Shaun Willmott
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ey 3*

OPEN FORUM

The winner is the person with the most ~ 8000-8320 Put initial of player into box
Squares : boxes when there is no more space to = 9000-9971 Instructions and set up screen
draw lines (ie, when it is a grid of lines). Variables
on Spectrum After a player has completed a box he/she DS — players move horizontal (1), vertical (1) x-coord

gets another go. Full instructions are con-  (2) y-coords (3)

5 Pt p$ — play 1's initial (1)
tained within the program. pS — player 2's initial (2)

This is my version of the good old pen and
paper game called Squares in which two

2 . Progr: n — :
players take it in turn to draw a line on a Hthm notas PL1S — player 1's score
7 s & 50-200 Main part of prog. PL2S — player 2's score
grid of 519‘59,3"_" tryto make a 1x1 box an 2000-2040 Make sure move is valid. X, Y — pixel co-ords (x,y)
put their initial in it. 6000-6030 End of game routine pl — current player
i SQUARES sxx¥xx 2008 PRINT AT 21- fy+B) s, 1x-10) «
2 B EEE 8; INK pl.+4,p$(pt : LET plis=piLl
S+(pL=2): PLES=pLES + (pL=2)
saia GO To 83 ]
825@ PRINT AT 21— (yNsJ s8, (X46) /8

,‘ INK plL+4,p%ip Plis=plis
$(PL=1): LET Pl25-pl2$+(pl 23

8506@ GO _TO 8300

815@ PRINT AT 21-{y+61 -8, ix+68) 8

INK pl*‘ $(PL): LET plis=plas

F(pLl=11: las=P125+(pl=21

816@ GO T'D 83 B

&208 PRINT AT 21~!9—5] 78, (X+6) /B

INK pL#4;pS(PL): LET plis=plis

+(pi=1): LET lES‘PL°=+(pL—2)

821@ S0 TO

830@ FOR n= 1 TD 3: FOR m=10 TO 4

@ 'STEP 5: 'PEEP .91.a: NEXT m: NE

XT n
8320 RETURN
&833e STOoP

WO~ I
-0 s A M~
G

nn: -

sp: On 1IN
s c : INITIAL “.p$(2)
a6 IF d%01) {é"\_‘" AND 4%(313) ¢>"H 9@@S FOR n==26 TO 136

A

= EP BE
S6 GO SUB 2000 Ws2-20: PLOT INK 7; BRIGHT i:in.m
6@ IF d$({l1)="H" THEN GO 7O 200 NEXT m: NEXT n
‘7" THEN PRINT AT 2910 FOR n=2 TO 16 STEP 2&: PRINT
- FeTO0. HIBH Y. BEE 3 AT 21-n,1; PAPER (n.2 INK

.1,0: GO TO 50 ; : _PRINT (n/Q
100 PLOT x,4: DRAU ©,16: BEEP . 2 5

REM SEE IF SQUARE HAS BEEN
COHF‘LET ED
T _N=@: IF (POINT {x

& RND POINT (x-16,y+8) =1 HND F’DI
NT (X-8,4+16)=1) THEN GO SUS 860
B: LET N=1

120 IF (POINT (x+8.4)=1 AND POT

NT (><‘+16,y+6]=1 AND POINT (X+8,4
;15) =1) THEN GO SUB 8@5@: LET N=
13@ IF N=1 THEN GO SUE 38ee

149 GC TO 10
‘' THEN PRINT AT
X-TOO HIGH": BEE

@: TO S0
208 PLOT X,Y: DRAW 16,0: BEEP .,

485 REM SEE IF SQUARE HAS BEEN i w tay -
COMPLETED to e tomplete
n b > (P;ér)ﬂ'l ‘SNE’PBE as many squares as POSSib‘ﬂ
wha g = $929 BEEP 1,-18: PAUSE 1@: PRIN
2 }=1) THEN GO 5UB 815 n '"..ga“;‘apéaye" ‘:,'f'es i ‘nttu‘.
220 IF (POINT (X,y-8)=1 AND POI LANTSIer Alyentica
NT_(x#8.u-18) =1 AND POINT (x+16, ter | horizontati line
§-8)=1) "THEN 6O SUB 828@: LET N= ?qegrasep 1,5 PAUSE gea: PRINT
= .,_ e you complete a box YouU wi
g§5 I’é "" 1 ""EN Go sSus coeo L score a point and get an extr
185s REM JRLIDIFY HOUE A Ay
e e ngaeins Qgge BEEP 1,1S: PAUSE 108: PRINT
00 HIGH": 0T S ¢ begining o the game
2926757 0573 %o 0n pac be ESHoPitl BETETRed (S ST
initi 3 0 2ac Play
B AT TRl S §f. if vou entsr more than one” L
d - er Y e irs Wi
SGSSLLE; (i);’?g 25(2) FASEiR e BT ¥ dxsplaged in the boxes.
200 20 [IEDINT G Aes e D 9949 BEEP 1.25. PAUSE 100 PRINT
B Datoy e RO T 21,3; PAPER ©; INK PRESS
e eRINT &7 25,18° PU ANy REvto CONTINUE™: PAl
vairesdy taken";@T 15,19;° AR T PRPER 1
Ay g945 PRINT AT ©.13; FLASH 1;“seu
o % iy 9958 PRINT ‘" UWhen asked for ‘D
THEN LET pL=2: GO T : IRECTION + COORDS ' you type

3818 IF plL=2 THEN LET pl=1

; CC
a vertical Line g0ing upwards
BOBBAROR ho1iTD 4 AOR Wil D5 ';°ﬁo?°§9,§ Sl uoh wante
i - - s 1 ol in Jou ocu
@ STEP S: BEEP .01.nm: NEXT m: NE Rt SOk i ns o wourd
CR1& IF piisspi 3 FRINT RT
5,15 FLASn 1INk 5, PRAER 2i- 9959 BE J0ne Sr o USE ABe: BRINT
PLAYER 1 WON" 9 e 8nds when there is
6811 IF pi2s>plis THEN PRINT BT L ey rar lines: totbe
Eadn, chomnE RSN BRRS 71, S
sgre BEER 1 4S: PRUSE 190. ERINT
§812 IF pi2s=plis THEN PRINT AT ¢
18,20, rLash = EeTIHD o AT 14.4; FLASH 1;°FRESS any KEY
6038 PRINT AT 21,2; PA 6; INK 29?1R§$g§5 @: PAPER @: .INK . 4.:% CL
 JELASH 1 TeREss’ At REvPio TR g
8y’ AEAIN
5220 BEEP .1,RND$S@: IF INKEYSC) Squares
THEN ‘R
SRR S Rl by Mark Shelley
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Dragon Games Master is a carefully
structured book about writing
games programs. All major aspects
of interactive computer games are
considered as you learn how to
handle sound, colour, graphics
movement, mazes, detection,
decisions, responses,
consequences, scoring systems,
status displays, economics, skill
levels, title sequences and
instructions. You will learn how to
include these features in all your
own games. The book takes you
through each step line by
line from writing the
simplest games right through
to the design and construction
of first calls adventure programs
which rival commercial software

SPECIALLY FOR THE DRAGON USER
2 books from Sunshine

/ The Working Dragon is the book for
those of you who dream of putting
/your computer to some practical
/ use. Itis based on a collection of
/ solid, sophisticated programs in
/ areas such as data storage, finance,
z graphics, household management,
/ education and games of skill.
" Some of the more advanced
programs include a Text Editor,
which can perform many of the
functions of a word processor, and
Music Editor, which will let you
write long music programs without
endlessly repeating similar routines.
Each of the programs is explained in
detail, line by line. And each of the programs
is built up out of general purpose
subroutines which, once

in their complexity and presentation.
(160pp) £5.95

Pl nd me
Trade/Dealer enquiries welcome I ok D ;l::mr:;nn

ot £5.95 each
I I enclose a cheque/postal order for £

Also publishers of Popular Computing Weekly and Dragon User magatzines)

payable fo Sunshine Books, 19 Whitcomb Street, London WC2H 7HF

understood, can form the basis of
any other programs you need to
write. Advanced programming skills
spring out of the discussion
explaining each subroutine. The
collection also leaves you with a

Dragon 32
Games Master
at £5.95 each

programs which might otherwise
only be available on cassette.

Name
I Address

I wide range of practical application

(160pp) £5.95

Signed

We can normally deliver in four to five days.

“TWARE

VIC20 GAMES AND UTILITIES

BUGSY (Joystick Only)

This is a Minefield with a difference as you step on the stones while collecting
purple boxes which give you both time and points, they disappear from beneath
your feet. DO NOT DESPAIR! “BUGSY" will randomly replace the stones
but avoid bumping into him ol sudden death! An original compulsive and
challenging game ...... . £5.50

JACKPOT

This is it, the ultimate Fruit Machine Program, for the VIC. You will be truly
amazed by the graphics, colours and nine different tunes and sound effects of
this remarkable program. With nudge, hold and respin, can you win the
JACKPOT? 100% Machine Code £5.50

“Makes Commodore’s Fruit Machine Cartridge look unbelievably cheap and
nasty” (HCW)

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 tunes ..............cccoceivrerieriniiieinns £5.50

DATABASE — Create your own files and records on tape

BANK MANAGER — Computerise your bank account

SUPER BANK MANAGER — A full feature version any memory size. but
needs 3K expansion £7.50

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

34

COMMODORE 64 GAMES AND UTILITIES
LUNAR RESCUE — Our own version of that popular arcade game

PONTOON — ROULETTE — ACES HIGH
More powerful versions, that make three great games of chance for the
64

M/C SOFT 64 — Assembler and Disassembler, with decimal to hex converter,
everything our program for the VIC will do and more £7.50

BANK MANAGER 64 — As our Super Bank Manager, but for the 64 ...
NOW AVAILABLE ON DISK WITH EXTRA FACILITIES .

Full documentation with all utility programs.

£7.50

Other software available for the VIC and Commodore 64, send for free
brochure, including RABBIT SOFTWARE for the VIC, at our Special Offer of
£7.50 each or buy two or more at £7.00.

MR. CHIP
SOFTWARE

Dept PCW, 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 to:

POPULAR COMPUTING WEEKLY




OPEN FORUM

when pressed make the computer jump to
the address which holds the machine code
routine. This is done by Poking the start
address of this routine into addresses 363
& 364.

It enables the Dragon to produce a

Key bleep
on Dragon 32

This simple machine code routine is based
on Peter Chase’s article on sound in one of
the earlier editions of PCW. The keys,

different pitch of note for each key pressed
by the user. This is done by loading the
address &HFF23 with the value of address
&H0151. To enable the key bleep Poke
362, 126. To disable the key bleep Poke
362, 57.

1@ REM

2@ REM# KEY BEEP ROUTINE FOR *
30 REM#* DRAGON 32 *
40 REM* (CYCOPYRIGHT 1983 RY *
5@ REM#* NICHOLAS EDMUNDS *
E@ REM

7@ REM CLEAR MEM SPACE 5
8@ CLERR 200, &H7FDS i

90 REM SET INTERUPT DEST

10@ POKE 363, &H7F: POKE ZE4, &kHDS

105 Foa x = &HIFDS To &H 7FrE

118 POKE X, VAL ("&H"+A%)

120 NEXT X

130 REM DATR FOR SOUND REGESTERS

149 REM

150 DATA BE.FF, 23, EA, BE, B7, FF,
03, 84, F7, B7,FF, 03

1E@ REM DATA FOR MAIN ROUTINE

170 REM

180 DATA CE,FF, BE: FF, 20, BB. 01, 51, B7, FF, 2@, 5A,
190 END

23, BEs FF, 01, 84, F7, B7, FF, 01, BE, FF,

Ci, 0@, 26,F2, 39, 39

Key Bleep
by Nicholas Edmunds

Reinforced high impact bodly.

Specially formulated, non-stretch,
_high tensile polyester base

Ascicular longitudinally
orientated particles

Close tolerance rollers for accurate
tape tracking.

Long life silicone
lubricated axle pins

Mu-metal shield.

For some time a specially formulated professional
quality data tape has been available to software
producers and duplicators. This high quality tape
has been specially formulated for micro based
data storage systems. With the rapid growth of
home computers and the unsuitability of most audio :
tapes used in short lengths, it has been decided to 1
make this tape available to the general public | Plus £3.50 p&p
under the name of PIRANHA. 1

‘The PIRANHA computer tape will soon be obtainable }

through selected retail outlets, but to give you

a faste of the PIRANHA's astonishing data ;
performance we are launching a short mail order
campaign in the leading Micro magazines where
we are offering a limited number of PIRANHA :
computer cassettes at an amazing price.

Low static leader.

Low friction, anti static, corrugated
slip pads, graphited for low friction
winding.

Reinforcing ribs plus tongue and
groove interlock

Tape guide for minimum tape wear,
low torque and low error rate.

/ Mounted pressure pad.
P

! Please send the following DC 15 cassettes
Packoftenat£3.99 plus£1p&p  No. [
Pack of one hundred at £39.90 No. ]

Cheque/P.O.

(Payable to Piranha Computer Cassettes)
Name and Address (Block Capitals)
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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

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.

L &8 & R N N N B N N N N _§ &N &N N § N § &R § § N &N N _§ B B_§R _§ § N N N B |

SEND NOW TO: FOX ELECTRONICS
141 ABBEY ROAD, BASINGSTOKE, HANTS s
Tel: 0256 20671

PLEASE SEND ME:
SPECTRUM UPGRADE
SPECTRUM KEYBOARD
ZX81 FD42 KEYBOARD

ZX81 PRESS-ON KEYBOARD
VIXEN RAM CARTRIDGE
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Velnor’s Lair

I have a number of queries from frus-
trated adventurers this week. The first
plea | received was from M Bannon of
Liverpool:

“Can you help me? | am at the point of
suicide. | feel like flushing Thorin down the
loo. | have managed to complete 65
percent of the adventure, but | cannot get
any further.

“I have succeeded in acquiring the
treasure and killing the dragon. However, |
cannot return. | have tried to go through
the ‘empty place’, but it is too full to enter. |
have tried to get past the pale bulbous
eyes on the Forest Road — no luck. | have
even tried to get captured by the wood elf
again and so pass through the magic door,
but the damn thing won't open!

“PS. | would be extremely grateful if you
could reply to this letter in any way, shape
or form, before | finish making the noose.”

Well, not to put too fine a point upon it,
you are almost there. | would discard two
of your options and concentrate on the
third. And please, please, do not flush
Thorin down the loo — | don't think he
would appreciate it.

Eric Cook from Manchester has suc-
ceeded in opening the ultimate gate of pi,
but is having problems passing through it.
Can anyone help?

Eric also has this advice for anyone
playing Arti¢’s adventure C “Be careful
how you point your sonic screwdriver . . . is
this a clue?”

And now Andrew Pennell has kindly
provided the following review of Quicksil-
va’s Velnor's Lair:

The idea of this adventure for the 48K
Spectrum is to stop Velnor the Black
Wizard from spreading evil across the
world. To fulfill this heroic task you must
venture into the golden labyrinth, and, as
either a warrior, a priest, or a wizard you
must seek out Velnor and destroy him
before it is too late. However, to hinder you
the labyrinth is full of a large number of
nasty creatures who are under Velnor's
control, and will try to stop you.

Although the program is written in Basic,
it has a good vocabulary and a very fast
response time. It is a text-only adventure,
with some colour and a little sound. The
program almost fills the Spectrum and an
examination of the listing reveals that all

the space-saving techniques 1K ZX81
users are familiar with are used to cram
more into the 40K available. Strangely, the
most fundamental adventure verb, Get, is
not recognised — the word Take replacing
it— which takes a little getting used to.

Drawing a map as you play is strongly
recommended, and straightforward, unlike
The Hobbit where, owing presumably to
Wilderland geometry, map-drawing is near
impossible.

There are a good number of useful (and
not so useful) objects scattered around the
labyrinth, and examining them can prove

Notes ,
1) Each entry must cor
~ name and addre:

very useful indeed. There are also several
secret passages and sections where a lot
of thought is needed to pass through.
There are also some unpleasant things
wandering about, and they are often in
unrealistic quantities — quite early in the
game it is possible to walk into the Ogres
kitchen, whereupon no less than four
ogres attack you. Escape is seldom possi-
ble!

When you are in combat with any
monsters, you can either be brave and
fight (or use a spell), or you can be a
coward and try to run away. It is also
possible, and necessary, to save a game
on tape to continue playing at a later date,

Velnor’s Lair, written by Derek Brewster,
can be thoroughly recommended for all
adventurous Spectrum owners.

Well, that about wraps it up for this
week. Just remember — Gollum has an
identity problem.
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JAY-DEE COMMUNICATIONS

Dragon 32 £175 +£5 p&p
Dragon Disc Drive from £200

Dragon Data and Microdeal Software available
DRAGON PACKAGE

Dragon 32 Compatible Cassette Req. Dragon Joysticks +

program £199.95 + £5 p&p
Oric 148K .... £149.95 + £3.50 p&p plus £40 worth of Software
For the Radio Amateur; Morse Tutor .. £8.50 R.P.T.Y.

Send and receive Split Screen Cassette. .. £12.00
Cartridge £21.00inc p&p
Oric 1 16K £99.95
All prices inclusive of VAT
Cheques or POs to:

JAY-DEE COMMUNICATIONS
182a Water Street, Port Talbot, S. Wales
(0639) 895738 (24 hours)

FRIENDLY SOFTWARE
HIRE

JOIN OUR NEW LIBRARY FOR: SPECTRUM:

GAMES: 4

BUSINESS: <APES J
EDUCATIONAL: Rl \ord

GRAPHIC: PG

HOME UTILITIES:

Hire as many tapes as you like, all hired with manufacturer’s permission,
royalties paid. Reasonable hire fee, library subscription just £8.00 per year,
£2.00 extra overseas.

SPECIAL OPENING OFFER UNTIL END OF AUGUST, 1983. JUST
£5.00 FIRST YEAR
(30 days money back guarantee)
SPECTRUM: Coming soon, library for Dragon, BBC, Commodore. Write, tell us which

computer you have, which cassettes you would be interested in:
Send your subscription to:

FRIENDLY SOFTWARE HIRE
27 CONIFER CLOSE, WHITEHILL, BURDON, HANTS GUJS 9DH

AANGO 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

SR TR o o i ... £8.99
DRAGON 32 £8.99
2 A SRR e s RN e B £8.99
ZX81 £6.99

ALL TAPES POST FREE
10% REDUCTION FOR THE UNEMPLOYED
SEND YOUR UB40 OR A PHOTOCOPY, TO
OBTAIN A FURTHER 10% OFF OUR LOW PRICES

SEND CHEQUES OR POs TO:

NCO SOFTWARE
25 CORSEWALL STREET, COATBRIDGE, ML5 1PX

SPECTRUM SOFTWARE

BEETLEMANIA: Quick fingers and quicker thlnkmg are needed in this ongmal
machine code maze game .. S E4 95
HELLS BELLS: Go through
Demons and Dragons
REVERSI: A superb machine code implementation of the classic board game
Levels 1-8, large graphics, fast response .. 4.
RENUMBER/DELETE: A full machine code renumber for 16/48K Spectrum.
Renumbers GOTO GOSUB etc. Also block delete etc. £3.95

FREE C15 CASSETTE

@ Don't just read about these programs, see excerpts from them on your
computer screen! Send 50p DEDUCTABLE FROM FIRST ORDER for TOP QUALITY
C15 tape containing complete software review (48K only) @

FREE C15 CASSETTE

AWA Software, 50 Dundonald Road
Dldsbury, Manchester M20 ORU

WIN THE
POOLS?

48k

N

SPECTADRAW 2

A Pools Prediction Program for the 48K ZX Spectrum microcomputer. The program looks at the
recent form of the teams playing in each week’s English and Scottish football league matches and
then refers to a large database to see what has happened in the past when teams with similar
form met. It can then identify the matches which are likely to yield draws and output suitable
predictions.
The program is supplied complete with a database tape containing data on over 7,500 matches
and a comprehensive instruction manual.
For £12.95 inclusive (cheques/POs payable to B. S. McAlley).

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

Extended Basic Expands your BBC

Basic to allow 14 new statements:
MEM instant display of bytes left
PAUSE halts execution for a given time delay
CIRCLE almost instantly draws a-circle of any radius
FIND/ a powerful search statement to find any set of characters in a program
LGOTO allows LABELLING of program lines and jumps
CASE . . CEND provides a multi-line IF . . THEN structure
WHILE . . WEND a looping structure with the test at the start of the loop
WRITE the star of ExBasic, allowing text of any size, any position, any orientation, to be textured,
dlsplayed in inverse or normally, in any available colour, and in any direction
POPFOR, POPGOS, POPREP, POPWHILE let the user jump out of loops and structures correctly
Fea\ures 'full error messages and is self-initialising. Supplied on tape to load quickly in 2K below
your program area in about 45 seconds, with full instructions. Will only work on a 32K Model B
with 0S1.2 and the latest version of Basic (PRINT ?&202 should give the number 2 not 51)
Price £5.50 all inclusive

UK101/0OH10 EXTENDED BASIC
This gives 39 extra commands plus extra features such as labels, and you can even add
your own commands. Two EPROM:s reside at 9000 (hex} and A000. Only suitable for
BASIC in ROM systems with CEGMON. State screen line length when ordering.
Price £18.50 all inclusive. Brochure with details on receipt of SAE

Send chequelpostal orders to:

Vachettes ‘Micros)
Marshborough, Sandwich, Kent CT13 OPG. Tel: Ash (0304) 812276

NEW LOW PRICES
WORD PROCESSOR PACKAGE inc. 64, Disk Unit, Daisywheel Printer, Monitor,
Program, Disks and Paper. All ready to plug up and go. Only £975.

Commodore 64.
1541 Disk Unit .

64 Calcresult superb
254 x 63 x 32 pages spreadsheet
£

C2N Tape recor 109
1525 NEW printer. 64 Easy Calcresult (tape/disk) £69
Juki Daisywheel p £86

64 printer interfaces frof
Sanyo Green Monitor ..
64 Sales and Invoicing prog

64 Purchase Ledger . £99  Microtax (Income tax) 64

Big range of Leisure Progs in stock. BBC Disk interfaces and speech synth now in
stock. Quick fit service.
ACCESS. VISA. AMERICAN EXPRESS
FREE CARRIAGE UK MAINLAND. ADD 15% VAT UK only
Closed Thursday. Own Car Park.

THE COMPUTER CENTRE

17 Bridge Street, Leighton Buzzard, Bed:
Tel: (0525) 382504 and 376622.

B
Almost all the copies of PCW that you missed can still be bought as back issues for only
50p. including postage and packing

An index of the contents of the 36 issues published in 1982 is now available from the
Publishers for only £1.20. It includes full details of all the programs. routines. reviews
and news that you might have missed
r Please send me the following back issues at 50p each 2 1
| : Total € |

| Please send me a copy of the 1982 PCW Index at £1.20
I enclose a cheque postal order for £

|
I Address I
s |

Please return to Back Issues. PCW Hobhnuse Court. 19 Whitcomb Street.
London WC2H 7HF.
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| PEEK & POKE

BLANK
SPACE

Mick Levy of Christchurch,
Hampshire, writes:

I am not sure whether it

is my ignorance of my
new toy, (a Spectrum 48K), or
whether there is something
wrong with it. My problem
concerns Screens and my using
a blank space, such as Chr$ 20
or Chr$ 143. 1 am writing a
sort of Pacman, but when I
come to try to detect a collision
with a wall, the computer
seems to think everything is a
space.
A You have come up

against one of the quirks
in the Spectrum ROM. That is
that ScreenS is not all it should
be. Not all characters are
affected, and you might try
something like an inverse
capital X, for your walls. It is
just a case, I am afraid, of
trying out the various charac-
ters, to find one that suits the
overall look of the program.

ATARI
SOUNDS

P A Bainbridge, St Georges
Hill, Weybridge. writes:

Like a lot of people, I am
: Q thinking about buying a
| home computer. One of the
* [ things that will influence my
| choice is the range of sound
- [¢ommands on the various
[ home computers. I have man-
' [aged to get some information
| about most of the sound com-
" [mands, with the exception of
| Atari. Can you give me any
| details -on how loud it is and
| how versatile?

b A The Atari sound com-
? mand uses the television
| loudspeaker, so it is capable of
| louder noises than most of its
| counterparts. If you are parti-
| eularly interested in sound,
I'then you will find the four

parameters that go to make up
the sound command quite
flexible. The parameters are
Channel, Tone, Distortion
and Volume.

Channel is a number from 0
to 3, which selects the channel
you want to use. Tone is a
value between 0 and 255. Dis-
tortion has seven values — 10
is normal and the rest are
special effects. Volume is ob-
vious. You do not have to
enter the name of each para-
meter, instead a sound com-
mand takes a form such as:
SOUND 2,150,10,9

Thus, on channel two we
have a tone of 150 (the higher
the number the lower the
tone). The sound is pure,
rather than a “special effect”
and the volume is 9 (maximum
15, the higher the number the
louder the note).

STRING
HANDLER

David Murphey of Liverpool,
writes:

I am getting on quite well
Q with my new Spectrum
(48K), but it will be a long time
before I have learned enough
to really get to grips with
machine code. Until then can
You suggest a compiler for the
Spectrum, preferably one that
can handle strings?
A There are currently two

compilers available for
the Spectrum. One by Softek
(PCW 26 May—1 June) and
the other by PSS. The new
version of the PSS Mcoder can
handle strings — there is also
an Mcoder 2 for the ZX8I,
which can also handle strings.

The Mcoder for the Spec-

trum, costs £9.95, and £8.95
for the ZX81 version, PSS’s
address is:
452 Stoney Stanton Road,
Coventry CV6 5DG.

FLIGHT
PATH

N Webber of Railway Road,
Teddington, Middlesex,
writes:
I have a BBC B and am
interested in purchasing
a Flight Simulator, but one
does not seem to be available.
Could you advise me if- one is
available, and, if S0, is it worth
getting?
Secondly, is there a way I
can change colour of the cur-

sor? I have tried using V6: Vdu
19,1,2,0,0,0 but this only
leaves a white cursor and a
green text on a black back-
ground.
A There are two Flight
Simulators as far as I
know, for the BBC — as I
have not seen either of them
Running, I cannot say what
they are like.

One, written by a former
pilot, is available through
Doctor Soft and is the BBC
version of a successful Atom
original. The other is by
DACC — the Dragon version
of this program has received
good reports. Addresses are:
Doctor Soft
258 Coneygree Road,
Stanground,

Peterborough PE2 8LR.
DACC

23 Waverley Road,

Hindley,

Greater Manchester WN2
3BN.

As for trying to change the
colour of the cursor, I am
afraid that you are limited to
the inverse of the background
colour.

MISSILE
COMMAND

Tim Yates of Swindon Lane,
Cheltenham, writes:
I'have meant to write this
letter for some time. In
the June 3 issue of Popular
Computing Weekly there is a
review of Hi-Tech’s highly
aclaimed Missile Command
for the Vic20 with 3K expan-
sion. My local shop does not
stock Hi-Tech software. Could
You give me their address, so I
can send for a copy of Missile
Command?
A This certainly had me
rummaging amidst the
back issues. The address I
have for them is:
Hi-Tech
Freepost
Dover,
Kent.

The company seems to be
concentrating on programs for
the Jupiter Ace at the mo-
ment, so I would suggest that

you contact them first before
sending any money.

LYNX
USERS

Jerry Morgan of Holbeck,
Leeds, writes:
I seem to be one of the
few people who have
bought a Lynx and, though I
am a newcomer to computing,
I am very happy with it. I
would like to know whether or
not I am in complete isolation,
so could you tell me if there is
actually a user group for this
computer?
A Yes, there-is a user group
for the Lynx, though it is
quite new. It is NILUG
(National Independent Lynx
User Group). It publishes a
magazine — NILUG NEWS
— that is planned to come out
six times a year (issue one is
out now). The subscription is
£9.00. For further details con-
tact:
NILUG
53 Kingswood Avenue,
Sanderstead,
South Croydon,
Surrey CR2 9DQ.

Stop! I have had several letters
already pointing out my none
too subtle error in my answer to
J Tennant (PCW June 30—
July 6).

Having sat down at the type-
writer confident in the know-
ledge that the Vic had an input
buffer of 4 screen lines, I then
proceeded through some un-
guessable mathematical ab-
beration to work that out as
255 bytes! Not 88! It was also
pointed out by a couple of
people that tokenised line
commands were useful when it
comes to saving space, and, on
reflection, this would have
been a better angle to
approach this question from.

Apologies. I just hope that
no one has returned their Vic
after failing to have a line half
a screen long accepted. I can-
not even come up with a good
excuse I'm afraid. Well, the
weather was hot . . . The edi-
tor should have spotted it . . .

London WC2 7HF.

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,
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CLASSIFIED

Semi-display — £5 per single cc
Trade lineage — 20p per word

Private lineage — 10p per word

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

DRAGON SOFTWARE

Three high-resolution, arcade-type games:
Alien Attack, original game of space combat,
in the future, with a difference; Suicide
Bomber, destroy towers before your craft
flies into them! Space Rescue, rescue colon-
ists from lunar disaster. Difficult! £4. 95
each. All three for £9.95. Cheque
Platinum Software, 34 Princes Ganiunx,
Margate, Kent.

VIC20 (3.5K) AND PET GAMES
(1) Mastermind/Othello
(2) Snake/Zombie Island
(3) Submarine/Bomb Run
(4) Hangman/Animal
£3.50 per cassette of two games + 50p
p&p

PUMA SOFTWARE
35 Braemar Avenue, Stourbridge

West Midlands DY8 5HU

SPECTRUM 16K, with Panic and Night
Flight tapes. Also unfitted Com-
pusound TV sound converter. Excel-
lent condition, £85. R. Abbott, Old
Crown, Dunt Lane, Hurst, Berks.
PIMANIACS. Complete solution enabl-
ing you to exit Pi-Land, map included,
£1 plus Sae. Scott Gardner, 135 Manor
Street, Accrington, Lancashire.
MASTERMIND FOR DRAGON 32,
solve the hidden code. Superb high-
res. colour graphics plus sound. 11K+.
Only £3.95 inclusive. P. J. Ferguson, 5
Rutts Lane, Danbury, Essex, CM3
4NP.

TEN EXCELLENT SPECTRUM’
GAMES on cassette, only £3.50, in-
cludes postage. P. Stead, 94 2ist
Avenue, N. Hull Estate, Humberside
AU6 8HA.

19K JUPITER ACE SOFTWARE,
Cygnus, The Graphic Adventure, only
£6.95. From Richard Roberts, 52
Whalesmead Road, Eastleigh, Hants
S05

SPECTRUM POOL. A pool game for
two players, includes sound and super
graphics. Send only £2.95 for this great
simulation to R. Desforges, 19 Wheat-
lands Close, Calcot, Reading.

FOR THE VIC20, from Arcsoft comes
Zap-Man, hi-res graphics, colour,
sound, fast machine code action. All
this for the unexpanded Vic for just £4
inclusive. Send cheque or P O for fast
delivery, to S. Fensome, 73 Blackfriars,
Rushden, Northants, NN10 9PF.

DRAGON 32. Five exciting family
games: Zombie Island, UFOs, Crak-it,
Boat Blitz and Train. Send PO/cheque
for £4.95 to: Orion Software, 268 Glad-
stone Road, Barry, S. Glam. CF6 6AH.

I UTILITIES I

VIC20 UNEXPANDED
‘The Ultimate Character Generator

100% m/c, instant key response, design on
16 x 16 grid (block of 4 UDG — Yes 4). All
characters are displayed on screen as they are
being defined. Commands include Mirror,
Upturn, Invert, Save to Tape, Display Data,
Multicolour Mode and more. Full instructions
plus key overlay card. Hints and tips on use of
graphics and multi-colour mode. All tapes
guaranteed. Only £4.95 inc P&P. Cheque/PO
to: SCORPION SOFTWARE, 268 St Nicholas
Drive, Grimsby, South Humberside, DN37
9RP. Tel: 0472 885705.

48K SPECTRUM AND KEMPSTON
JOYSTICK OWNERS
CONVERT | will enable all of the following
games to work with your joystick:
Arcadia, Schizoids, Molar Maul, Ah Diddums.
Attain higher scores with this ingenious
conversion cassette, only £3.45.
$. Horner, 32 Gladstone Road
Hockley, Essex $S5 4BT

3-D GRAPHICS GENERATOR, create
superb hi-res colour 3-D graphics. Bril-
liant for screen$. Also on tape, Super
Snooper, copy your m/c programs.
Both for £3.99 on Spectrum. Cheque,
A. Lea, Wyndhurst, Bleak Hill Road,
Windle, St Helens, Merseyside.
SPECTRUM “SNIFFER"”, reads tapes
and prints out program name, length in
bytes and start address. Machine Code
and Basic! Also gives auto run line
number, £2.50 from AWA, 50 Dundo-
nald Road, Didsbury, Manchester.

SPECTRUM KOPYKAT
£4.95

Simply the best. So simple to use. Any
type of ZX Spectrum program can be
backed-up on to a fresh tape, even
programs that cannot be stopped can
now be copied. Programs over 41.5K
(8.7K for 16K machines) are easily
duplicated. 100 per cent machine
code. plus Free Tape-header Reader
program. Immediate despatch. Send
cheque/P0 to:
MEDSOFT
61 Ardeen Road,
Doncaster DN2 5ER
It Can Even Copy ltself

TAPE COPIER, for the Spectrum (16/
48K). Money back guarantee. Copies
virtually ALL programs (basic/mc/data
in one go!), verifies, STOPS, abort,
multiple copies — no program area
used, £3.80. L. Evans, 16 Stonepit
Drive, Cottingham, Mkt Harborough,
Leics.

NEWBRAIN. High resolution character
generator creates sets of up to 256
symbols for easy use in Basic or m/c

DRAGON USER

To make the most of your Dragon you need
Dragon User — the independent magazine for
Uragon owners. To make sure that you
receive a copy of Dragon User regularly
subscribe direct to us. A year's subscription
costs £8 for 12 issues or subscribe for two
years for £14.40 and receive a free copy of
either The Working Dragon or Dragon
Gamesmaster (overseas rates available on
application). Send a cheque or postal order
made payable to Dragon User, and accompa-
nied by your name and address, to Dragon
User, Subscriptions Department, Oakfield
House, Perrymount Road, Haywards Heath,
Sussex RH16 3DH.

POPULAR COMPUTING WEEKLY
MAGAZINES for sale. First issue to
Volume 2 No. 27 (63 issues). Will only
sell complete. Offers. 01-309 7344,

| SOFTWARE l

programs, £5.95. Also full di
ler with peripheral dump facility, £4.50.
Sae for details, C. Dixon, 57 Marine
Parade, Brighton.

AUTOKOPY copies any type of Spec-
trum tape (16K/48K), even programs
occupying full 16K or 48K memory.
Guaranteed. £3. B. Tidd, 160 How-
lands. Welwyn Garden City, Herts.
SPECTRUM 64 PRINT, amazing soft-
ware that gives 64 characters per line
instead of 32, prints anything from your
Basic program, cassette, 48K or 16K,
£2.90. K. Ahmed, 28 Magpie Hall Lane,
Bromley, Kent.

[ MAGAZINES |

ORIC USER

£10 for a year's sub
To: 20 Wynford House,
Wynford Road, London N1

PROGRAMS NEWS VIEWS |

5D SOFTWARE
FOR ZX81

* ZX Owners — July Software list
now available.

* Programmers — our Software Wri-
ter’s Co-op Scheme can earn royal-
ties up to 70%.

* Dealer enquiries welcome.

Hempland Cottage,

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

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

SPECTRUM 48K Junior Maths, anima-
tion, many tunes, difficulty levels, Hall
of Fame, etc, etc, plus times-tables
free! £5. A. J. Moran, 23 Egerton Road
South, Chorlton, Manchester.

CLASSIFIED
ADVERTISING
RATES:

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

For companies, traders, and ali
commermal bodies, 20p per word;
minimum 20 words.

Semi-display: £5 per single col-
umn centemetre, minimum length
2 cm. (Please supply AW as
PMT. Or supply rough setting
instructions.)

Conditions: All copy for Classi-
fied section must be pre-paid.
Cheques and postal orders should
arrive at least two weeks before
the publication date.

If you wish to discuss your ad,
‘please ring Piane Davis 017
839 2476.

Here’s my classified ad.

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

Please continue on a separate sheet of paper

Imakethis .:iic..ianiaiiits WOIdS, B ..o i

perwordsoloweyout ...

Tel

Please cut out and send this form to: Classified Department,
Hobhouse Court, 19 Whitcomb Street, London WC2
---------------------------.

Popular Computing Weekly,
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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 Order or Phone Karen on
Biggleswade (0767) 316702 (24 hrs).

ZX81 — FLIPSIDES

Buy both of the following cassettes and a
free! stick-on keyboard is yours, Each casset-
te cost £6.25 inc p&p
FS/1 (A) side — House of Cards
Flipside — Spelling Time Bomb
F8/2 (A) side — Semaphore Tutor
Flipside — Morse Code Tutor (with sound)
All customers are to be entered in a free!
draw. The draw is for a ZX Speech Synthesis-
er and will take place on September 6, 1983
Don't delay — send today! Cheques/POs to:
Vil Soft Computer Services, 3 Moreton Way,
Mottram Hyde, Cheshire SK14 6RG

SECOND-HAND

TAPES OFFER
Top quality tapes at incred-
ibly low prices. Games and
educational for the Vic20,
Spectrum, Dragon 32, etc,
i, 10 x C12 — £5.50 (+
50p p&p). Also second-
hand add-ons (eg, joy-
sticks and Rampacks). SAE
for details or tel: 0691-
652626, Heath Micro-
ware, 4 Gateacre Avenue,

Oswestry, Shropshire

LISTINGS FOR DRAGON from your
cassette (cassette returned), £1.25.
Send PO/cheque to Robot Software,
10 Woodland, Penwood, Newbury,
Berks RG15 9ET.

SECOND-HAND SOFTWARE sale,
over 300 titles at 10 per cent of original
cost. Write to: R. Bhattacharya, 3
Wensley Close, Harpenden, Herts
ALS 1RZ, for list.

SOFTWARE with a difference. For
over 18s only, very adult content, 16K,
£5; 48K £8. Tel Witam 376. Talbot
Road, Blackpool.

[ DEALERS |

A RETAILER for Sinclair accessories in
the North of England. We are situated
near the M1 and M62 motorways. As well
as a complete range of hard and soft-
ware, our service department can repair,
modify or fit a wide range of

RAWLINGS
19/21 ST JAMES ROAD

‘% SOUTHAMPTON S01 5FB
Tel: (0703) 772700

400 Computer + 800 Computer +

£264.00 (excl VAT)
64 Programmers Ref Manual £9.00 + £1.50

p&p
Tel: Chris Gurney, Dave Walsh or Floyd
n

atterso
Tel: 01-969 4658/7527 or send SAE
Image Science Micro Computers Ltd
189 Freston Road, London W10 6TH
or cheques P/O(add 15% VAT) and £8
for p&p Securicor delivery
Prestel Frame 4820000 (a) for latest software
and hardware information and prices. Full
after-sales maintenance on all Commodore
Equipment bought from us.

" LANCASHIRE

LROS

KEMPSTON JOYSTICK CONVERSION TAPE
£4.95. Converts 3D-Tanx, Frenzy, Escape, Hun-
gry Horace, Painter, Spawn of Evil and Flight
Simulation for use with Kempston joystick.
SPECTR

game for the 48K Spectrum. ZOMBIES FOR
UNEXPANDED VIC £3.95. Game of strategy —
lure the zombies to their doom!! AVAILABLE
FROM LANCASHIRE MICROS, 51 QUEEN ST,
MORECAMBE, LANCS. Tel: (0524) 411435,

410 TP/Rec 410 TP/Rec
+ Basic/MM/LS + BasicMMILS
+ Joystick + + Joystick +
C/game CTG/game
£200.00 Inc. £355.00 Inc.
COMMODORE 64

DEALER ENQUIRIES WELCOME.

R
[CRECRUITMENT |
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??7?

Then telephone:
01-868 5332

Now!!!

Hours of business 10 am — 8 prr;
Tuesday to Saturday inclusive.

TELEPHONE PHILIP COPLEY ON
0924 272545
6 WESTLEY ST, OSSETT, W. YORKS

PLEASE RING FOR DETAILS OF OUR
MAIL ORDER SERVICE

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: 01-305 0521
or send SAE for free catalogue (state which
computer)

SUNSHINE
is seeking authors for new titles to add to ifs
highly original and successful book range.
Experienced and first time authors are invited to
submit manuscripts, ideas or fields of interest
Full details of what we can offer from David
Lawrence, -Book Editor, Sunshine, Hobhouse
Court, 19 Whitcomb Street, London WC2H
THF.

Sunémne. Publishers of Popular Computing and
Dragon User.

[CACCESSORIES ]

ASSEMBLER/DISSEMBLER. For
Oric labels, symbol table, trace facility,
forward references, £6.95. Philip Rice,
Department PC1, Woodroyd, Harefield

Lane, Pateley Bridge. Tel: 0423
711609.

| pay as a member is the postage. Sounds too

SPECTRUM TAPE CONTROL
Load and save fully automatically using one
or two cassette recorders. Auto start/stop and
lead switching under program control using
simple BASIC commands. Also suitable for
control of model railways, etc, and several
controllers can be used for multiple control.
Built-in - BEEP amplifier with speaker and
volume control for games, alarms, etc. The
controller plugs into the Spectrum cassette
sockets and is powered from Spectrum
supply. Supplied only as a kit complete with
all parts, leads, smart black case and detailed
user and construction notes. Only £23.75

plus £1 p&p.

SPECTRUM HIGH-SPEED
LOADER

Load and save at double speed with our
Speedyload software (48K only). Reliable and
easy to use. It uses little memory and once
loaded into ramtop it is almost invisible in
use. Either normal or fast can be selected and
only a standard cassette recorder is required.
All taoe commands can be used. Cassette
£3.45 plus 40p p&p.

By mail order only — send SAE
for details

Ness Micro Sy PC)

SOFTWARE CITY
OFTWARE CLUB

Massive list of games, tapes and discount
card
For Spectrum, Dragon 32, Vic20, BBC,
Sharp, Apple
TRY BEFORE YOU BUY
SAE FOR LIST
Also available Apple Il Peripherals

16 THEOBALD STREET
BOREHAMWOOD, HERTS

mouth, Devon.

Havant, Hants.

FREE MEMBERSHIP. Reliable soft-
ware exchange service covering most
machines. SAE for details: KLS Com-
puting (PCW), 13 Nelson Street, Ply-

JOIN ZXSOFTYSWAP. Swap your un-
used Spectrum or ZX81 games. Free
membership. Send SAE to ZXSOF-
TYSWAP, 13 Wade Court Road,

[_HARDWARE |

100 Drakies Avenue
Iverness V2 38D

SPECTRUM DUSTCOVERS
Only £1.75 (inc. P&P)
| Smart top quality Blue ‘Galaxy’ PVC
with silver Spectrum 'flash’ Unique
design permits leads and most inter-
faces to remain connected.
PDQ Software, ‘Parsley Rye’
Hilders Lane, Edenbridge, Kent
Dealer enquiries welcome

NOW FOR THE 48K SPECTRUM
SPRITE GRAPHICS

Add professional looking  Sprite
graphics to your program.
Easy to call from Basic.

Fast machine code dump to
screen.

Sprite character generator.

Full instructions with programming
tips.

Only £4.70. Order 48K Sprite.
Send cheque/PO to B. Sides,
4 Willesden Road,
Cefn-Glas, Bridgend,
South Wales CF31 4RE.

COMPUTER CASSETTE LEADS, Din
to Din plus remote (BBC/Oric/Lynx)
£2.45. Din to three jacks) £2.45. Texas
TI9Y/4A (single recorder) £4.75. Send
cheque/PO to: Loophole Software,
Tynwedd, Cae Castell, N. Wales. Tel-
0982 552185.

SPECTRUM SIZZLE KILLER re-
moves the Spectrum buzz and cures
overheating problems, £4.75 kit, £5.99
built + 50p postage. Spectral Pro-
ducts, Melburne, North Street, Mil-
borne Port, Sherborne, Dorset DT9
5EP. 2

C12 COMPUTER CASSETTES,
ordered surplus to requirements. Must
sell, 45p each or £4 for ten, p&p
included. Sent immediately. Mike
Hampson, 7 Hereford Drive, Clitheroe,
Lancs BB7 1JP.

[ CLUBS |

SPECTRUM OWNERS
Save time and money by joining our fantastic
software club. Hundreds of pounds worth of
tapes + books. No rental charges. All you

good to be true? Find out what you're

missing. Send SAE now to: ‘Microsoft', 73

Alcesier Road, Moseley, Birmingham, for
detdils.

DRAGON USERS — Club 32: news,
reviews, listings, discounts. Mem-
bership in UK, £5. SAEfor details, 3

Waverley Road, Swindon, Wiltshire.

ZX81 KEYBOARDS
Second-hand touch sensitive keyboards in
as-new condition, guaranteed three months

£5 each inclusive
TELFORD ELECTRONICS

26a Bradford Street

Shifnal, Shropshire

Tel: Telford 460008

COMMODORES
Vic20 stock clearance. 16 shop-soiled
Vic20s, £55 each. 13 C2N cassette decks,
£20 each and software up to 70 per cent off
(SAE for price list) Cheques, Access or Visa
to Kobra Micro-Marketing, PO Box 28,
Mcnlsy-on-Th:mcs.z RGI 1PF, or ring 04912
512,

0505 (24 hours).

ram, 2 Bosley Mews, Belper, Derby.

Model B. Tel: 08833 6687.

599 3515 and ask for Peter, anytime.

01-654 7104, Answerphone.

SWAP SPECTRUM software (35 ti-
tles). Ring 06065 3882.

SWAP VIC20 Mission Impossible for
The Count, Voodoo Castle or Pirate
Cove. Bodmin 2901.

SOFTWARE

BBC MODEL B, fun programs which
teach Basic skills, 7-13 years. SAE for
catalogue to: Schoolsoft, 62 Middle
Lane, Birmingham B38 ODY.
SPECTRUM 16/48K. Tired of zapping
aliens? Two difficult puzzles on a
single tape will exercise your brain
instead of your fingers. £4. McAllister
Computing, 9 Beech Grove, New
Malden, Surrey KT3 3HR
ORION-SOFT CHEMISTRY/1. Al ele-
ments in periodic table. Symbols,
names, atomic masses and numbers.

16K ZX Spectrum £4. Dragon 32 £5.
93 Suttonhouse Road, Hull.
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PRINTERS STAR DP510, £275; Shin-
wa CP80, £275; Epson RX80, £280;
FX80, £410, including P&P VAT. Cable
(state micro). PI Services, 91 Rectory
Grove, Hampton TW12 1EG. 01-941

ZX81 SPEECH BOARDS. Plugs
directly into expansion socket or
motherboard and has an unlimited
vocabulary. Send £29.95 to: N. Out-

SWAP MY CASIO CT405 Polyphonic

Synthesiser (A1 condition, 2 months’
old, £330 new), for good condition BBC

SWAP SPECTRUM GAMES. Tel: 01-

EXCHANGE. Have Atari 400/800 soft-
ware want Intellivision cartridges. Tel:

i

"




[ FOR HIRE |

SPECTRUM
CK-UP COPIER

includes headerless copier.
ck-up

KEY

The key is 100% m/c utility which allows
you to back up your valuable software
investment. Simple to use

Order THE KEY X Spectrum

KEYSOFT, Dept PCk
6 Bruce Grove, London N17 6RA

TO HIRE A COMPUTER from ZX81
upwards, ring or write to: Business and
Computer Services, 292 Caledonian
Road, London N1 1BA. Tel: 01-607
0157.

l FOR SALE |

VIC20, + cassette recorder + 3K
super expander + programmers aid +
16K + adventureland cartridge + Rat-
race + Jelly Monsters + £100 soft-
ware, under guarantee, worth over
£300, will accept £260 ono. Tel: (0905)
352275.

DRAGON 32, cassette, 3 Microdeal
games (Donkey King, Planet Invasion,
Scarfman), joysticks, manual, boxed.
Alex, 0252 518988 Farnborough,
Hants.

COMMODORE PET 32K 3032, disk
drive 3040 and printer 3022 + tool kit,
spare disks, etc, £900 ono. Tel: 0273
605068.

16K VIC20 + C2N cassette + 3K
Super Expander, plus 6 cartridges,
over 20 cassettes, 5 books, excellent
condition, value £600, require £300
ono. Tel: 01-788 1753 after 5 pm.
SUPER Z BOARD for ZX81, 64K,
printer interface, Eprom programming
capability, £40. Machine code utilities
£4 each. 5 rolls printer paper, £5. Tel:
01-958 6228.

VIC20 ACCESSORIES for sale, Ome-
ga Race £12, Gorf £15, Super Expan-
der £20, Programmer’'s Reference
Guide £5, Joystick £5. No swap
please. Tel: Southampton 455381.
DRAGON 32 SOFTWARE for sale.
The King, Talking Android, Attack, 15
to choose from. All tapes £6. Tel:
051-920 4302, after 5 pm.

SPECTRUM ISSUE 2 Upgrade Kit
48K. New with instructions, £25. Tel:
478 1928.

ATARI VCS 10 tapes including
Phoenix and Berzerk, £160 ono. Tel:
907 3373 after 6 pm.

ORIC 1 48K £129.95, 16K £95.95,
Vic20 special pack £120 plus discount
software ZX81 16K Rams £16. SM
Software. Tel: 0709 530549.

2X81 FOR SALE + tapes, £25. Tel:
Glossop 62922.

BBC MODEL “B” welcome and busi-
ness games cassettes, User Guide
Book, five Acornsoft games, £350. Tel:
Mayfield 873314.

VIC20 C2N CASSETTE UNIT + 8K
Ram + Omega race cartridge + £50
games. Also joystick. Accept £85. Tel:
Hamilton 282706.

ATARI VCS. As new, with 10 car-
tridges, including Star Raiders, Pac-
Man, Space Invaders (£160). Tel: 061-
790 9392 after 6 pm.

NEW UNUSED VIC20, CN2 tape deck
for sale, £35-40. Tel: 061-998 4381.
VIC20 SOFTWARE, “Intro To Basic”
parts 1 and 2, manuals, cassettes, £17;
Lunar Lander cartridge, £9; Blitz, £3;
Space Storm, £3; Frantic, £3; Multi-
sound Synthesiser, £5. Tel: Ruislip
35588 8 pm.

WANTED

PROGRAMS AND
PROGRAMMERS
Wanted for UK and USA Market. Spectrum,
Vic20/64.

Send tapes to:
ENFIELD COMMUNICATIONS
135 HIGH STREET
PONDERS END, MIDDX
Tel: 01-805 7434

WANTED
Quality Games and utility programs for
any Micro. All programs considered.
Instant cash plus royalties, on all
programs accepted with a view to
distribution in UK, USA and Europe.
Dream Software PO Box 64
Basingstoke, Hants RG21 24B
Tel: Basingstoke (0256) 25107

WANTED, Vic20 — exprinter lead or
information to make my own. Also
Vic20 owner for correspondence (ex-
change) information, aged 25-30. Tel:
John, Middlesbrough 595502 (even-
ing).

Computer Swap
01-930 3266

Free readers entries to buy
or sell a computer.

Ring 01-930 3266 and give
us the details.

ectrums for sale

48K SPECTRUM. Excellent condition,
three months old, 64 magazines, 18
tapes, £180. Tel: Chesham 785285
after 5.30 pm.

ZX SPECTRUM, all leads inclusive
plus tape recorder, £30 software, six
extra cassettes, £130. Tel: 021-353
3998.

ZX SPECTRUM, boxed (worth £125),
one cassette recorder, £45 of prog-
rams, £27 of instruction books, £10 of
magazines, two full instruction books
and black and white TV free, £140 ono.
Tel: 01-242 1212 during working hours,
ask for Doug.

ZX81s for sale ‘

ZX81 16K, £35 worth of software,
on-off lead, extended cassette leads,
two books plus magazines for £65. 11a
Eastford Square, Collier, Manchester
10.

2ZX81, 1K plus leads, manual and PSU.
Perfect working order, still under
guarantee, £20. Tel: Southampton
735179.

ZX81, 16K, Dean keyboard, printer,
high res. pack. Loads of games, £120.
Tel: 0702 544870.

ZX81 64K RAM PACK, £20 of soft-
ware, games book and manual, leads,
three months old. All reasonable offers
considered. Tel: Hastings 438917.
ZX81, 16K, 9 cassettes, magazines,
£40. Tel: 86-5257.

ZX81, not in complete working order (tv
connection), +16K, £25 ono. Tel: 01-
722 2326 (6 pm).

ZX81, 16K Ram, graphic Rom, Red-
ditch keyboard and case, software,
books and listings, £75 ono. Tel: Heck-
mondwike 405027.

ZX81, Manual lead etc, £30 ono. Tel:
Medway 73838 (6 pm).

ZX81, 16K, DK Tronics keyboard
with numeric pad, joystick + interface,
4K graphics Rom, £100 software, £85
ono. Tel: High Wycombe 713899 (after

6 pm).

ZX81, 16K, RCL keyboard + lots of
programs, £50. Tel: Ely 720483.

ZX81, 16K Ram pack, £70 software,
sell for £65 ono. Tel: Heckmondwike
407459.

ZX81, 16K Ram, 2 cassettes, still
under guarantee, £50 ono. Tel: Harlow
0279-28609.

ZX81, 16K, Zon-x sound unit, Spec-
trum expansion board, Kempston
keyboard, £30 software, manual leads
etc, reasonable offers considered, will
sell separately. Tel: 01-660 6007.
ZX81, 16K, + Fuller keyboard, + prin-
ter, + tape recorder, + games, + all
leads, + manual, £100 ono. Tel: 01-
733 7414 (after 5 pm).

agons for sale |

DRAGON printer, Tandy quick printer
too, both use 2'zin aluminium paper,
complete with cable for Dragon, £45.
Tel: 0782 637734.

DRAGON COMPUTER plus one soft-
ware tape, £120 (plus five months
guarantee). Tel: Worthing 45844
DRAGON 32 plus manual and leads
(seven months old), £115. Sell or swap
the Dragon and Atari 400 (with basic
recorder, four cassettes, three books),
two months old. Both for Model B (with
software 1.20.5) plus free TV game
and LPS. Could deliver. Tel: Leeds
(0532) 744994.

SWAP DRAGON SOFTWARE, large
selection, for joysticks. Tel: Mark Daws
0922 691618.

Tandys for sale

TANDY TRS 80 16K video monitor
cassette recorder and leads. Large
amount of software, £150. Tel: 051-
6087664.

TANDY LEVEL 1, 4K Model VDU and
cassette recorder, £200 software, £250
ono. Tel: 855 8089.

TANDY TR 80 Double 2, 16K plus PSU
and all leads, editor/assembler and
games/business software, manuals,
book, etc., £190 ono. Tel: Oxford
55443.

Commodores for sale

VIC20, 2 weeks old + cassette unit,
£70 of software, joystick + switchable
Ram pack, a lot of books, everything
boxed as new, guaranteed, cost over
£300, sell for £200. Tel: 051-7220596.
VIC20, 16K, cassette + books, arti-
cles, software, £145. Tel: 01-452 9227.
16K VIC20, cassette unit + many
software cassettes, books, joystick,
games cartridges, swap for any other
quality computer or £200. Tel: Horley
6306.

VIC20, CZN cassette, 4K Ram pack,
joystick + much software, £135. Tel:
01-397 2567 (Surbiton).

VIC20, 16K, cassette deck, joystick,
£130 software including 3 cartridges, 2
books, blank cassettes, magazines
etc, all mint condition, worth about
£350, want around £200. Tel: Kingsley
88690.

DISC DRIVE for Commodore 64, per-
fect condition, £225 ono. Tel: 0532
742450.

VIC CZN CASSETTE UNIT, + Vic
revealed + mastering the Vic20 + 2
cartridges + cassettes + joystick, ex-
cellent condition, £120. Tel: Manches-
ter 8819071.

VIC20, cassette deck, super expander,
intro to Basic Pt | + other books, 5
cartridges + £70 software + joystick +
some magazines, only £199 ono. Tel
0254-885333.

VIC20, 8K memory, cassette machine,
monitor (monochrome), 5 games, intro-
duction to Basic Pt 2, various program-
ming books, £300. Tel: York 36344
(after 5.30 pm).

VIC20, 6K + cassette deck + car-
tridges + super expander + 2 joys-
ticks, software and magazines, £170.
Tel: (05827) 2467.

COMMODORE VIC20, 5K, £50 soft-
ware, cassette recorder, manual, 2
programme books, £80. Tel: 01-455
6641

VIC20, 3K/16K expansion, lots of soft-
ware, Basic Pt | + II, cassette, leads +
dust cover, worth over £400, sell £260
ono. Tel: 01-597 6915 (after 5 pm).
COMMODORE, 16K, Ram pack for
Vic, 2 cartridges + 2 cassettes. Offers
please, tel: 01-205 2834.

8K COMMODORE Ram pack for sale,
£25 ono, cost £45. Tel: Shrewsbury
(0743) 60890 after 6 pm.

VIC20 plus two cartridges plus casset-
te software plus joystick. Offers around
£140. Tel: Harrogate (0423) 500423.
COMMODORE PET 4016 cassette
deck. Lots of software, books, dust
covers, £350. Tel: 041-959 7978 after

6 pm.

SWAP VIC20 plus cassette recorder
and cartridges, cassette software, joy-
stick and magazines for BBC Model A
or B. Tel: 041-943 0392.

VIC20 plus cassette. Fairly new, £110.
Tel: 0375 70623 after 6 pm.

VIC20, expanded to 32K with mother-
board, super expander, cassette deck,
joystick and software, £170. Tel: Char-
leton 45021.

BBC MODEL B, 1.2 operating system,
loads software, books, magazines, ex-
cellent condition, £475 ono. Tel: 052
526527.

BBC MICRO MODEL B, 1.2 operating
system, over 150 programs, £425
including delivery. Tel: 0482 849517.
ACORN ATOM, 12K + power supply,
only £90. Tel: 0532 742450.

ACORN ATOM, 12K + 12 Rom, all
manuals + leads + extra books, lots of
software, worth £350, £200 ono. Tel:
01-422 6898.

96K LYNX, computers adapted, in-
cluding Lynx Computing Book and
various software, also software plus
cable to drive Seikosha GP250X. Will
sell Lynx and almost new printer and
paper for £525 or Lynx only £275. Tel:
01-658 0645 evenings/weekends.
SHARP MZ, 80K, 6 months old, still
under guarantee, software, dustcover,
green screen, 48K memory, £270. Tel:
061-773 3445.

WANTED, BBC A or B, will swap for
16K Atari 400, tape recorder, £125 of
software, joystick, plus cash. Tel: 840
5278.

WANTED. Vic20, 8K memory pack.
Tel: 01-574 4122,

WANTED. ZX81, 1K, £10. Tel: Battle
2717.

WANTED. Commodore 64, must be
“as new". Tel: Roxwell 384 (Essex).
WANTED. 16K Spectrum. Tel:
Cosham 387158 (Portsmouth area).
WANTED. BBC Model B with 1.2 oper-
ating system, accessories optional.
Tel: 0442 58200.
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MEPHISTO 2B portable, as new, £200

ono. Tel: 051-339 4730 (anytime).

WANTED. ZX Spectrum VU file or

other software. Tel: 01-574 4122

BBC MODEL B, in working order, c.

£200. Tel: Durham (0385) 67254,

evenings/weekends.

2X81, 1K, £15. Tel: 01-948 3420,

evenings and weekends.

SWAP twin carburettors for Austin

vehicle for Spectrum 48K. Tel: 01-701
T

SPECTRUM 16K, 7 months old, still
under guarantee, £65. Tel: Derby
(0332) 762516.

SPECTRUM 16K, with all accessories,
good condition, £65. Tel: 01-767 3268.
ZX SPECTRUM, £70 software, £15
books and magazines. Tel: Bedford
212646 evenings. (Alastair).
SPECTRUM, Sinclair, 16K, 2%
months old, £65. Tel: 0344 57908,
ATARI VCS, Console and Combat
cartridge, £55. Many cartridges at
cheap prices. Tel: 061-320 7118.
ATARI VCS + 7 cartridges, sell £115
ono. Tel: Oxford 58418.

ATARI VCS, 6 cartridges, £100 ono or
for 48K Oric. Tel: 01-561 3138,

ATARI VCS, 8 months old, joystick and
paddle controls + video touch pad, 7
cartridges, will sell £150 ono or will
swap for Spectrum 48K and software.
Tel: 021-525 3465 (6 to 8 pm).

ATARI VCS + 6 cartridges, £85. Tel:
0532 569906 after 5.30 pm.

TRS 80, Level 2-1 conversation tapes,
manual and graphics manual, all new
in January, selling to upgrade, £150 or
very near offer. Tel: Weston-super-
Mare 0934 414683.

TRS 80, Model 3, 48K, 2 disc model,
with 20. discs, numerous software,
swap for BBC Model B + cash or sell,
£1,050 ono. Tel: 01-572 2917.

VIDEO GENIE, EG 3003, 16K, £50
software, swap for 48K Spectrum or
£160. Tel: 98 62198.

DRAGON 32 + cassette cable, printer
cable, Seikosha GP 100A printer and
paper and software, cost £480, sell for
£430 ono, will split for good offer. Tel:
01-942 5026 (Andy).

LYNX, 48K, 4 months old, excellent
condition, book and software, £175.
Tel: Horley 4330.

DRAGON 32, boxed as new, £50
software, £150. Tel: 01-938 1467.
RADOFIN, four games cartridges, £40.
Tel: Romford 754096.

DRAGON 32, excellent condition,
complete with manuals, leads, new
tape recorder and £30 of software,
£155 ono. Tel: Stanford-le-Hope
642635

DRAGON 32, less than one month old,
plus recorder, joystick, £200 worth of
software, books, magazines, £200.
Tel: Leeds 492162,

TI99 with 3 cartridges, joysticks, cas-
sette leads, cassette game, exchange
for Spectrum with software. Tel: 051-
424 8282.

ORIC 48K, black and white 12in moni-
tor, cassette recorder, software, £200,
will split. Tel: Hemel Hempstead
42887.

JUPITER ACE, 19K with all leads,
manual and some software, very good
condition, £90. Tel: Bolton (0204)
51505.

TEXAS TI99, 4 months old, cassette
leads, one tape, one module, 35 prog-
rams and tape recorder, £110. Tel:
Exeter 31664 after 2 pm.

COLOUR GENIE, 32K Ram + soft-
ware, £200 ono. Epson TX80 printer,
£200. Tel: Leeds 742052 (evenings).
JUPITER ACE, internal 19K leaving
edge connector free + 2 cassettes of
programs, £120. Tel: 01-668 2779.
LYNX, 48K, excellent condition, 1
month old, news letter, £185 ono. Tel:
Swansea 0792 891578 evenings.

WANTED. Spectrum 48K. All offers
considered. Tel: Leighton Buzzard
377277.

WANTED. PPS M Coder and Oxford
Toolkit for Spectrum. Also Shiva Spec-
trum machine code book and cheap
ZX81 Ram pack. Tel: 01-690 9697
evenings.

16K SPECTRUM WANTED. Around
£50. Tel: Harpenden 69152,
WANTED. Tandy PC-2 or Sharp PC-
1500 pocket computer with or without
accessories or software. Tel: Ames-

bury 23214,

Back Numbers

Hobhouse Court

19 Whitcomb Street
London

WC2 7HF

ACK
NUMBERS
MAKE SURE OF A
REAL COLLECTORS’ ITEM —
THE FULL SET OF PCcw

We will mail any of the numbers you're missing
from Issue 1 to the latest — for just 50p an
issue, including p & p.

(We have no more copies of Issues 2, 6, 7
or 11)

Send cheques/Postal Orders to:

Popular Computing Weekly

Better book§ from
Sunshine

A collection of sophisticated

Basic programs and

subroutines includin 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*

THE WORKI

G
SPE M

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 *

TheWorking
Commodore
64

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 miix 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*

*Available 'through W H. Smith's

Trade/dealer enquiries welcome
and computer dealers

Please send me

I The Working The Working The Working I
Spectrum D Commodore 64 Dragon 32
' at £5.95 each at£5.95 each at £5.95 each l

I enclose a cheque/ postal order for £

payable to Sunshine Books 19 Whitcomb Street, London WC2 7HF
. Name ‘
I Address I
I Signed .
I We can normally deliver in four to five days '

L L R 0 B N0 R (ol
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ZX81, SPECTRUM, DRAGON
BBC AND VIC

SOFTWARE LENDING LIBRARY

We have for hire from 50p (including postage)
programs for your computer.

£5 for life membership (less than the cost of a single
game) brings you the Software Lending Library
membership kit including catalogue, newsletter.

All tapes lent with full manufacturer’s permission.

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

MONSTER SOFTWARE CLUD
SOFTWARE LIBRARY FOR THE
DRAGON 32

* Software for hire from 11 manufacturers.
* Over 90 titles to choose from, and growing.
* TWO YEARS membership for only £8.
* Same day service.
Send for details of FREE three months trial mem-
bership enclosing sae to:
32 Lennox Drive
Lupset Park, Wakefield WF2 8LU

CUTPRICE &

DRAGON 32 VIGZII
Golden Apples, Surprise, Scanner 13 MASOFT
Our Price £7.45 Abductor, Gndrunner Andes Attack
Interplanetary Trader, Stockmarket Our Price £4.80

Our Price £5.50 Lazerzone, Traxx, Matrix
CABLE SOFTWARE (all 8K). Our Price £5.50
NEW Drone. Our Price £8.00 o |NT§“CEPT0R
ien Attack, Crazy Kong, Puckman
COMMODORE 64 Jupiter Defender, Fantazia
LLAMASOFT Our Price £5.50
Matrix, Mutant Camel ANIROG
Our Price £6.50

Frog Run, Dotman, Slapdab King Kong,
Cavern Fighter Dracula (13K), Pharaoh’s Tomb
QOur Price £5.50
SPECTRUM 48K
Head Banger, Super Deflex
Frogrun. Our Price £4.50

Gridrunner, Our Price £4.80
INTERCEPTOR
Panic 64, Crazy Kong, Frogger 64

Scramble 64, Spriteman
Our Price £6.45

Send SAE for full listing, or send cheque or PO made payable to:

wee OLTROSOFT

o P.&R. COMPUTER SHOP %

IBM GOLFBALL PRINTERS from £70 EACH +
VAT

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

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 FLOPPY DISC DRIVES

COME AND LOOK AROUND

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

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

ANGLIA .oieisen BARGAINS

Dragon 32 @ £167.99 \éicbzo pac[l; ; @ EI!::1#1.99

sborne D/ ,375.35

Spgctrum 48K @ £127.99  Epson HX-20 ) £425.45

Oric 48K @ £137.99  Epson FX-80 £448.45

Lynx 48K @ £218.99 Epson RX-80 0 £310.45
Price inc. VAT

Excess HP-85 stock at half price

Add £5 p&p  Access and Barclaycard welcome

Heather Ruffles

Anglia Home Computer Bargains
88a St Benedict's Street
Norwich. NR2 4AB

(0603) 667036/7 TELEX: 975201

Camipng ke

Almost all the copies of PCW that you missed can still be bought as back issues for only
50p. including postage and packing
An index of the contents of the 36 issues published in 1982 is now available from the
Publishers for only £1.20. It includes full details of all the programs. routines. reviews
and news that you might have missed
— ——— —— —— — —— — —— —
r Please send me the following back issues at 50p each: -‘

| Total £— |

| Please send me a copy of the 1982 PCW Index at £1.20 ] |
| enclose a cheque postal order for £ ——M —————————————

I Name l

T st

| |

= =l

——— s s
Please return to Back Issuu PCW. Hobhouu Court, 19 Whllcnmb Street,
London WC2H 7HF.

F COMMODORE 64

SOFTWARE
R  ATARI 400/800
COMMODORE 64 ATARI 400/800
BRAIN STRAIN (C) £5.95 incl. VAT SQUARE

(C) £5.95 incl. VAT
(D) £11.85 incl. VAT
A square version of Solitaire by jumping

‘You have 10 attempts to break the code.
Three levels of play.

NECKED (C) £5.95 incl. VAT
Our version of Hangman in six different
languages. Choose from English-
English, English-French, English-
German, English-Italian, English-
Spanish, English-Swedish.

Send to:

diagonally reduce 48 squares to one.
LITE BIKE (D) £11.95 incl. VAT
Tron based game. Play the computer or
another player. Hours of fun.

DEALER ENQUIRIES WELCOME

A.S.N. COMPUTER SERVICES LTD.
DEPT. PCW, 89 STATION CRESCENT
ASHFORD, MIDDX. TW15 3HN
Tel: 07842 57599
* Can you write good quality programmes. We pay top royalties for good
software. Send for details.
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NEW RELEASES

NUDGE!

It is certainly true that the
Colour Genie has never been
mentioned on these pages be-
fore, mainly because nobody
has sent me any Colour Genie
material — until now.

Chewing Gum is the title of
the Colour Genie Users Maga-
zine, which is free to everyone
who belongs to the NCG users
group.

The group also features its
own software, among which is
Fruitee Nudge — a version of
fruit machine complete with
music, hold and nudge, etc. It
will also work with joysticks.

Program Fruitee Nudge

Price £5
Micro  Colour Genie
Supplier National Colour Genie
Users Group
46 Highbury Avenue
Bulwell
Nottingham NG6 9DB
R 5

BUNKER

Gem Software has released
three new games for the Lynx.
Two are games packs, the
third is Golf.

Golf offers you a choice of
handicap, club, etc and even
asks you your golfing weak-
nesses. There are various
obstacles along the way, in-
cluding the inevitable bunker.

Program Golf

T T A
RUN-OUT

Now that summer is here, the
thoughts of many a young man
turn to that most noble and
civilised of all sports — crick-
et.

Lazy sweltering days, the
gentle rustle of pristine whites,
the blip of bat against ball, the
dot crawl on the screen — Yes
folks, now you can play cricket
on your computer! No need to
go out in the sun! Save money
— no special equipment
needed!

Well, you will need a Spec-
trum with 48K. Cricket from
KMC programs has all the real
life features, eg, batsmen can be
bowled, stumped, Ibw, caught
or run-out — when dismissed,
they will grumpily walk off the
field. There is even a ‘rain
stops play’ routine, in which
spectators are shown standing
huddled under their umbrel-
las.

Program Cricket

Price £4.95
Micro  Spectrum 48K
Supplier K M Cocksey
97 Catharine Street
Cambridge

DESIGNER

Easy Graphics is a new
graphics designer program for
the BBC micro. The program
uses a moving cursor to draw
and erase lines in all Plot
modes.

Several geometric shapes
can be constructed and any
shape can be filled. You can
freely mix text and hi-res and
save your design on tape to
reincorporate back into your
own programs.

The tape includes a demon-
stration program and full in-
structions on how to use it.

Program Easy Graphics

Price £13.50

Micro  BBC 32K

Supplier Hexagon Software
17 Straits Road
Gornal Dudley
West Midlands
DY32UR

It has issued two popular
card games on one tape: Soli-
taire and Higher 'n’ Lower.
Both games are preceded by
extensive instructions on how
to play the game.

Program Solitaire

Price £3.75
Micro  Spectrum 16/48K
Supplier Leroysoft
10 Silver Walk
Nuneaton
Warwickshire
CVIO7LY
RN T S

ADDICTIVE

Star Soccer is a program that
has been available for a while
on the ZX81. Now it is avail-
able on the Spectrum.

The game graphically dis-
plays the action of a football
match, with sound effects at
appropriate moments.

The manufacturer claims it
is incredibly addictive and
quite different from Football
Manager.

Program Star Soccer
Price £5.95
Micro  Spectrum 16K
Supplier Watson Software
Services
1 Ivy Cottages
Long Road West
Dedham
Essex CO7 6EL

oo S e
NOT CHEAP

Owners of the 48K Oric who
are miffed at being excluded

75 page manual. All the sound
channels and high resolution
graphics are available in this
version of the language.

At £17.95, it is more expen-
sive than comparable prog-
rams for the Spectrum, but the
manual is much more exten-
sive than those usually sup-
plied and is_actually intended
to explain Forth rather than
merely outline the commands
available.

Program Forth

Price £17.95
Micro  Oric48K
Supplier Tansoft
3 Club Mews
Ely Cambs CB7 4UN
RPN R TR T T TR

FLIP TOP!

Hot on the heels of Jumping
Jack, Imagine has released
two more games for the Spec-
trum — Zip Zap and ZZoom.

Both games are for the 48K
machine and are the first to be
featured in Imagine’s new flip-
top boxes.

ZZoom gives you the task of
defending a group of refugees
from attack. You have a
ground skimmer equipped
with the usual weapons and
must do battle over land, sea
and desert.

The screen displays a view
from the cockpit — the enemy
machines appear in the dis-
tance as specks which sudden-
ly rush towards you in glorious
3D.

:{T::o 2;33481( from the Forth language deal, ll:rnfzgeram fszg;))m
Biioiicc G- Sorva offc?red to those who bougl'n Micro  Spectrum 48K
Unit ‘D" The Maltings CARDS their machines mail order, will Supplier Imagine Software
Station Road : i be able to get the package Masons Buildings
Sawbridgeworth Gamblers may be interested in  after all — at a price. Exchange St East
Herts a new tape from Leroysoft. Oric Forth is a cassette and Liverpool L2 3PN
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NEW RELEASES

WILD WEST

Vortex’s Android 1 was well
received by the computer
press and the company has
now issued its next program.
This is not, however, Android
2but Gun Law.

Gun Law, as the name sug-
gests, is set in the old west.
Your task is to clean up the
town by killing all the baddies
who lurk there. But, this is
complicated by the innocent
bystanders — citizens who
could easily be mistaken for
outlaws; you must try not to
kill them.

Program Gun Law

Price £5.95
Micro  Spectrum 16/48K
Supplier Vortex Software
26 Crawford Road
Hatfield
Herts AL100PG
[0 v s s e

CODED

If you want to learn morse
code, you can use your compu-
ter with Morse Tutor from
ABC Software.

The program will translate
words into morse, and vice-
versa, and requires a Vic20
plus an additional 3K of mem-
ory.

Program Morse Tutor

Price £4.50
Micro  Vic20 + 3K
Supplier ABC Software
99 Church Street
Stapleford
Notts
NG9 8GF
BRI RS SR R

ILLUSION

If you thought that Zen was a
metaphysical belief that all is
illusion, you’d be right — but
have you ever stopped to con-
sider that it is also the name of
a highly respected Editor/
Assembler now available for
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the Newbrain? Ah! I thought
not.

Kuma Computers is selling a
package consisting of Zen, a
manual and a full assembly
listing — although they stress
that you will also need a good
Z80 programming book.

Features of Zen include a
full object code debugger, six
maths operators and a full set
of editor commands.

Program Zen
Price £29.50
Micro  Newbrain

Supplier Kuma Computers
11 York Road
Maidenhead
Berkshire

REPLAY

Quazar Computing seems to
be one of the few companies
issuing programs for the Lynx.

Othello is'a version of the
board game written in
machine code with three play
levels, a game replay option
and a demonstration game to
get you started.

Program Othello

Price £4.75
Micro  Lynx
Supplier Quazar Computing
17 Teg Close
Portslade
East Sussex
BN42GZ
[Slcaie e ]

INSANITY

Bug-Byte has been very’ quiet
over the past few months, set-
ting up its own tape duplica-
tion plant and moving offices.
But now it has returned to the
fray with seven new releases.
The star of the batch seems
to be Manic Miner. As min-
er Willy you stumble upon a
forgotten mine shaft and a
series of caverns dug by crazed
automatic robots. Willy must
pass from cavern to cavern by
collecting a series of keys —
his ultimate destination a huge
stockpile of valuable minerals.
However, there is danger in
the form of the robots and
crumbling supports. It all
sounds fairly standard panic
type stuff, but all of the caves
contain various extra nasties,
the natures of which have little
to do with the plot and more to
do with incipient insanity.
These nasties include plunging

telephones, bouncing kangar-
oos, and, most worryingly of
all, malevolent toilets.

Undoubtedly one of the best
Spectrum releases this year,
and one of the few that may
trouble Ultimate, Play The
Game.

Program Manic Miner

Price BRI

Micro  Spectrum 48K

Supplier Bug-Byte Software
Mulberry House
Canning Place
Liverpool L18JB

R PTG

FASTER!

A new company offering
machine code games on the
Dragon has to be good news.

Hornet is the company and
its first two releases are
Wormtube and Mission
Empire.

Wormtube features a tube
down which you must guide
your ship as it travels faster
than light. While keeping clear
of the sides of the tube, you
must also avoid rocks and col-
lect pieces of gold.

Program Wormtube
Price £8
Micro  Dragon 32
Supplier Hornet Software
10 Buckingham’s Way
Sharnford
Leics
LE103PX

New Releases is designed to
let people know what software
is coming on to the market. If
you have a new game or utility
which you are about to release
send a copy and accompany-
ing details to: New Releases.
Popular Computing Weekly.
19 Whitcomb Street, London
WC2 7HF.
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Another language
for the BBC

Acorn will shortly announce another lan-
guage Rom for the BBC machine — BCPL.

In fact, many of the more sophisticated ideas
in BBC Basic derive from the language. For
example — indirection operators. Users of the
BBC machine will have noticed the section in
the user guide on their use. In BBC Basic there
are three indirection operators: **?” (the query),
“I" (the pling), and “'$” (the dollar).

The idea of these operators derives directly
from the BCPL language. BCPL, developed by
the University of Cambridge, was originally
designed as a compiler-writer language. The
initials come from the fact that, to start off with, it
was called Basic Combined Programming Lan-
guage. BCPL was itself a development of CPL
— developed jointly by the universities of
Cambridge and London — a language with a
long history in British computing.

BCPL has a very simple structure and was
one of the first languages to use the concept of
an idalised machine. In the standard book on
the language (BCPL: The Language and its
Compiler) the authors M Richards and C Whit-
by-Stevens use this concept. The idealised
machine has a “store” — a set of numbered
storage cells arranged so that the numbers
labelling adjacent cells differ by one.

A cell contains a pattern of bits (anywhere
between 8 and 32 bits — depending on the
actual computer) and the pattern of bits is called
a “value”.

A variable is a name which is associated with
a storage cell and has a varying value depend-
ing on the bit-pattern. Almost all forms of
definition in BCPL use variables.

In BCPL there is only one way in which the
value corresponding to a variable is stored.
Many other languages (eg, most Basics) store
real numbers, integer numbers and string vari-
ables.

In BCPL, as with Forth, there is only one way
to store a value (ie; a pattern of bits) and the
interpretation of the meaning of the value is left to
the programmer.

A BCPL program consists of one or more
procedure declarations (as with many other
languages), and one of the procedures must be
called Start — program execution commences
by calling Start. An example might be:

LET START () BE WRITES (“Ziggie RAT")

where Start is a parameterless procedure, as is
shown by (). Another example is:

LET START () BE $( LET A,B,C,SUM = 1,2,3,0
SUM := A+B+C
WRITES (“Sum is ") ; WRITTEN(SUM) $)

which adds three numbers together to produce
their sum.

BCPL is blessed with a rich variety of con-
ditional statements. /f/Then, Unless/Do, Test/
Then/Else give powerful loop commands, and
For/To/By/Do, While/Do, UntillDo, Repeat, Re-
Ppeatwhile and Repeatuntil give exceptional re-
petitive commands.

An extreme redundancy which has been
termed ‘syntactic sugar'(!) BCPL also has, inter
alia, a Goto command, though its use is
discouraged — other commands are recom-
mended as being normally superior.

In their book, Richards and Whitby-Stevens
stress the fundamental importance of indirection
operators in BCPL. More of these next week.

Also, BCPL is very like Forth — for example,
both deal with patterns of bits, and what you
make of the pattern is what you make of it (!).
Next week | will also look at some of the
similarities between the two languages. | ]
Boris Allan

How many wotzits

Puzzle No 66

Harry is chief packer in the dispatch department
of the Wotzit Manufacturing Company. On one
particular occasion, Harry was busy packing the
week’s production of wotzits. Since there has
never been much demand for individual wotzits,
they are supplied in packs each containing a full
set.

At the end of the day Harry noticed the
curious fact that if he reversed the digits in the
number of packages that he had, the result was
equal to the total number of wotzits that were
contained inside all the packages.

What was the smallest number of wotzits that
would make this possible, and how many of
them were in each package?

Note that any number which ends in a zero
cannot be counted, as its reversal can’t strictly
speaking be said to contain the same digits (ie,
the reverse of say 20 is not 02).

Solution to Puzzle No 61

The program enters each number in turn into a
string N$ and this length is added to obtain a
total, T.

T is the number of half-penny numerals, so,
when this total divided by two equals the current
number, we have a solution.

10 LET N=1

20 LETT=0

30 LET T=T+(LEN(STR$(N))/2)—1

40 IF N=T THEN PRINT ““Numbeér of lockers = "N
50 LET N=N+1

60 GOTO 30

Another approach is to use simple algebra.
The solution is found when:

No of numerals used x cost per numeral = total
number of lockers.

For less than 10 lockers, x, =-which has no

solution.
For less than 100 lockers (but more than 9),

2x > 9 — X, which also has no solution.

But for a number of lockers between 100 and
99:
3x—90— 18 _ 3x— 108 _
2 i 2 :

which does have a solution.

Using either the computer program or algeb-
raic_solution the answer is found to be: 108
lockers.

Winner of Puzzle No 61
The winner is: Andrew Turek, The Vale, Londor
NW11, who receives £10.

(Figures compiled by Micro Management,  +Runs in 1K
Ipswich 0473'59181)

(Figures compiled by Boots & Co, London)

(Fig

Dragon 3 3 Spectrum 4 Atari Vic20
1 (1) TheKing (Microdeal) 7" (1) Penetrator (Melbourne House)* 1 (4) The Search (CS) 1 (1) Arcadia (Imagine)
2 (2) Space War (Microdeal) 2 (5) Transylvanian Tower 2 (3) Miner 2049er (BigFive)" 1 (—) Catcha Snatcha (lmagme
3 (3) Talking Android Attack  (Microdeal) (Richard Shepherd)* . 3 (2) Zaxxon (Datasoft) 3 (2) Cosmiads (Bug-Byte)
4 (4) Planet Invasion (Microdeal) 3 (2) Jet Pac (Uttimate) 4 (—) Astro Chase (FirstStar)t 4 (3) Wacky Waiters (Imagine]
5 (5) Night Flight (Salamander) 4 (3) Flight Simulation (Psion)” 5 (—) AE (Broderbund)§ 5 (6) Race (Commodore)
6 (10) Dragon Trek (Wintersoft) 5 (4) The Hobbit (Melbourne House)* 6 (—) Airstrike (English software) ~ 6 (4) Panic (Bug-Byte)
7 (6) Katerpiller Attack (Microdeal) 6 (6) 3D Tanx Tronics) 7 (8) Hellcat Ace (Microprose)t 7 (5) Asteroids (Bug-Byte)
7 (—) Mined Out (Quicksilva) 7 () Chess (Psion) 8 (—) Zork 1 (Infracomb)§ 8  (7) Amok {Audiogenic)
9 (—) Graphics System (Salamander) 8 (9) Starship Enterprise (Silversoft)* 9 (—) Chopper Rescue (Microprose)t 9  (8) Blitz (Commodore)
10 (9) Chess (DragonData)® 9 (8) Ah Diddums (Imagine) 10 (—) Venus Voyager (English software) 10 (10) Kaktus (Audiogenic)
“Cartridge 10 (—) Psst (Ultimate) 'Camidrge. 132K cassette. §48K disc. (Figures compiled by Boots & Co, London;

(Figures compiled by Boots & Co, London) *Requires 48K. (Figures compiled by Calisto Computers,

(Figures compiled by W H Smith & Sons Ltd) Birmingham 021-632 6458)

BBC* Zx81*
1 (—) Snooker (Acornsoft) 1 (2) Football Manager (Addictive Games) Books
2 (—) Starship Command (Acomsoft) 2 (1) Flight Simulation 'sion) 1 (3) Structured Programming with BBC Basic, Atherton (Norwood)
3 (3) Killer Gorilla (Program Power) 3 (10? QS Scramble (Quicksilva) 2 (6) Assembly Langua e Programming for the BBC Micro, Birnbaum

() Moonraider (Program Power) 4 (8) 1K Chess (Artic)t 3 (—) Programming qghs BC Micro, Williams (Newnes,
5 (1) Great Britain Limited(Simon W Hessel 5 (3) Fantasy Games (Psion) 4 (4) Commodore 64 Programmers Reference Guide, C C
6 (—) Countdown to Down msoft) 6 (6) 1K Games (Artic)t 5 (—) Mastering the Vic20, Jones (Horwood)
7 (=) Inheritance (SimonW Hessel) 7 (5) Chess (Psion) 6 (—) 6809 Assembly Language Programming, Leventhal (Osborne]
8 (10) Castle of Riddles (7) De: d Quicksilva) 7 (1) Vic 1ce Guide, C (Commodore)
9 Chess (Program Power) ~ 9 (4) Space Raiders (Psion) 8 (—) Compute's First book of Viv, Compute (Compute)
10 (—) Philosophers Quest 0 10 (—) Espi Island (Artic) 9 (—) Complete Spectrum Rom Disassembly, Logan (Melbourne House!
Model B only. All 16K except where shown 10 (5) Forth on the BBC Microcomputer, De Grandise-Harrison (Acornsoft

ures compiled by Watford Technical Books, Watford 0923 23324)
(Last week's position in brackets)
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ADVERTISEMENT

DEAR AUTOMATA, DESPITE YOUR VERY SILLY ADVERTISING, I AM
ORDERING THE FOLLOWING FINE COMPUTER SOFTWARE FROM YOU!!

GO TO JAIL .....ccicane (Spectrum 48K) @ £6

(Spectrum 48K) €£10

................. (Dragon 32) @€£10
. (BBC Micro 32K) @£10

. (ZX81 16K) @ £5
. (ZX81 1K) @ £5
................. (zZX81 1K) @ £3

.............. (ZX81 1K) @ £3

= 2,

SHEE HERE, BLUE-
WHEN THE PIMAN MAKES A
DATE, HE DON'T LIKE TO
GET STOOD UP, SEE?

............ (Dragon 32) @ €5

BUNNY + E.T.A. ....... (Spectrum 16K) @ €5

1 enclose the right money TOTAL................ £
or please charge my ACCESS CARD / EUROCARD / MASTER CARD

campvonoen PEEL 0 0 00 v

my signature. .

£ i~

w

................................. DOBT OO ¢ il fo sy v
send to: AUTOMATA U.K. LTD., 65 OSBORNE ROAD, PORTSMOUTH,

HANTS., PO5 3LR,  ENGLAND.
all prices include VAT, packing & postage within the U.K.
please add 10% to total price for overseas orders. Trade
enquiries are welcome. Please leave the following space
blank for DESPATCH NUMBER:
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