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This Week

Vic20 software

Do you know enough to
play Mastermind? Mike
Grace looks at some of the
latest offerings from
Commodore for the
unexpanded Vic20. See

page 12.

Dragon owners

How does the Dragon
compare with-the ZX817
Simon Owen presents his
conclusions, and a couple
of Dragon pattern routines
on page 26.

Tape Duplicating

The ins and outs of making
software cassettes. David
Kelly visits the Tape
Duplicating Company to
find out how cassettes are
made. See page 10.

Spectrum programs

How to structure your
programs — the key to
writing good software. See
page 24.

ZX81 radio log

A directory program that
lets you keep an index of
all your calls. See page 8.

Computer Swap

01-930 3266

Free readers eniries to buy
or sell a computer.

Ring 01-930 3266 and give
us the details.

SPECTRUM 48K. £180. Tel: Wantage
T

ZXB1 2K casselte player + five casset-
tes + three books. £55 ono. Tel:
D61-790 7223,

VIC20, casselle deck, super expander,
cariridge and |oystick, E170. Tel: 0274
67 TEET
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Tony Clarke, Dmgnn Data’s Managfng Direclor dﬂigﬂﬂl‘ﬂ

Dragon in forced
sale by Mettoy

METTOY, the toy manufac-
turing giant, has been forced
to sell its suteessful Dragon
microcomputer development.

A six-partner consortium
has contributed to create a
new company, Dragon Data
Ltd. The present managing
director of Dragon, Tony
Clarke, is retained as manag-
ing director designate.

Mettoy will continue to hold
an 18.61 percent interest in
Dragon Data.

19K VIC20 + C2M unit, under guaran-
iee, also one book. £230 ono, Tel .
0234-463094,

HEWLETT PACKARD, HP, 41C, prin-
ter, cardreader, wand, three-memory
module, three applicalions module.
£475. Tel: Bognor Regis BB4021.

SHARP PC1500, colour prinler-plotter,
BK Ram. E£275. Tel: Bognor Hagis
BE4A021.

BK PET + Iintravel cassetle deck,
much software including many games
£200, Tel: 01-940 2077.

SINCLAIR ZXB1, 16K with power
supply, leads and box, £50. Tel: Brent-
wood 216757,

In the last three years Met-
toy has accumulated losses of
more than £11.5m — resulting
from the collapse of its toys
business. Sale of Dragon — its
one profitable subsidiary — is
a bitter blow to the company’s
hopes of an early recovery.

Mettoy realises some
£000,000 from the deal, which
will go to offset losses in the
first nine months of 1982 of
over £2.5m.

See page 5

machine froni
Atari

ATARI has launched a new
games machine in the US.

Called the Advanced Video
Entertainment System
(AVES), it was first shown as
the Atan 5200 in Chicago in
June.

The machine is a develop-
ment of Atari's present VCS
system with 16K Ram and
improved graphics capabili-
ties. It can also réproduce
speech and a wide range of
games sound effects.

Atari spokesman John Dean
explained: ‘““Each machine
comes with two universal con-
trollers — a combination of
joystick, paddle and key-
board. They have 36(0° man-
oeuvrability and four finng
buttons (two on each side).”
The AVES features a pause
facility, allowing the game in
play to be halted and later
resumed.

The machine is now on sale
in America and has been laun-
ched with the full range of
Atari software,

The AVES will be launched
in the UK late in 1983. Price
has yet to be decided.

DRAGON 32 SOFTWARE

Caszptte of Programs meluding Earth De-
fence, Bars, Cross Hatch, Titkes, Swapshog,
Moire, Visibubble, Circles, Circol, Sgiral,
Musical Kevboard, Pholtographic, Moloning
Costs, Tacmogram, Reaclance, Fools, Video
and kngex
E4.85 inc php
VIDED PRODUCTIONS, DEPT POC
11 FLORDOM ROAD, NEWTON FLOTMAN
NOAWICH HR15 10X

ZXe1 + 16K + Fuller keyboard, books
and cassettes. Al for £75. L. Pancuk,
42 St Kilda Road, London W13.

PET 2001 BK, integral casseite and
screen, with software, manuals, eic,
£200. Tal: 01-542 4589 (eveas).

SPECTRUM & SHARP
MZ-80A MZ-80K

SOFTWARE LIBRARY

Low cost weekly hire from only S0p.
Comprahensiva calalogue svallable
FREE, covering games, ienguages and
utilities. Mew titles are constantly being
added. Send stamp for your catalogus
now |please siata machina).

To: KERNOW SOFTWARE LISRARY
55 Ellot Drive, 5§ Germans
Sahash, Cormwall PL12 SNL

ZXB1 16K plus £30 softwara, £65 ono
Tel: 0284 64738 (eves'waekends).

Continued on page 28

GIVE YOU MORE —EVERY THURSDAY




100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI g0 2

ATARI PRICES REDUCED!
We at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atari 400/800
personal computers. We believe that the Atan at its
néw price will bacome the U.K.'s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
-over 500 programs and with your purchase of a 400
TRt or 800 computer we will give you the first 100 free of
i I | “ ] | f charge. There are also over 350 professionally writ-
| .

S

' § ten games and utility programs, some are |isted

e s Bl T below. Complete the reply coupan and we'll send
Fer ﬁ_.irq vou full details. Alternatively give us a ring on 01-301
_ ) 1117 or 01-308 1111. |

o . £199
S e e £248)
aapsn £ 449

400/800 SOFTWARE & PERIPHERALS

Don't buy & T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
F‘rn?rammlng cartridge (£38) and try your hand al programming using the easy to laarn BASIC language. Or if you are interested in business
applications, you can buy tha Atari 800 + Disk Drive + Printer togather with a selection of business packages.

Silica Shop have put together a full catalogue and-price list giving details of all the peripherals as well as the extensive range of software that is now
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Sand NOW for Silica Shop's catalogue and price list

as well as details on our usars club.
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:
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Comnen £ by Sear Fije Dembgie Mpragemt  Chompala My reasg Touch Typing Chcianr King Bpeca Chae Mougkatisch Apamrchbgr Eolinoe
Cilaliorties Sunday Gall e rane R hinr Cryrtaty By Terma/ Nei@1m Chimess Puzie Space Tivk Threhoid Dasmibias (AP X)
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Subscriptions

You can have Popular Computing Weskly sent
to your home; the subscription rate is £19.85 per
year, for addresses in the UK, £37.40 overseas.

How to submit articles

Articles which are submitted for publication
should not be more than 1,000 words long. The
articles, and any accompanying programs,
should be original. It is breaking the law of
copyright to copy programs out of other maga-
zines and submit them here — so please do not
be tempted.

All submissions should be typed and a double
space should be left between each line. Please
leave wide margins.

Programs should, whenever possible, be
computer printed.

This Week

News 5

Dragon sale, Commodore 64 delayed,
BBC Forth, Torch modem.

Letters 7
Re-inventing the wheel, Wired for sound.
QSO 8
A utility program for the 16K ZX81.

Street Life 10

David Kelly talks to Neil Hooper of The
Tape Duplication Company.

Reviews 12
Mike Grace looks at the latest Vic20
software.

Open Forum 14
Six pages of your programs.
Programming 23

More memary saving techniques on the
ZX81 by John Durst.

Spectrum 24

Structured programming by John
Scriven.

Machine Code
The end is nigh.

25

Dragon 26

Simon Owen on the pros and cons of
being a Dragon owner,

Peek & poke
Your questions answered.

27

With Christmas fast approaching,
many parents will be wondering what
presents to buy for their children.
Microcomputers are likely to figure
prominently alongside the more tradi-
tional train sets, bicycles and toy
soldiers.

Children are much more
discriminating now than they were
even 10 years ago. A micro on which
they can play PacMan and Space
Invaders is far more attractive than
blow football or Monopoly, though it is
also more expensive. _

The boom in the micro market has
to some extent coincided with a de-
cline in the established toy making
industry. Meccano is no more and a
number of other toy manufaclurers are
struggling.

A few of the more far-sighted toy
companies have already branched out
into microcomputers and television
games centres. Mettoy set up Dragon
Data as a subsidiary and is already
reaping the benefits. Mattel has laun-
ched its Intellivision system and Phil-
lips has a similar system on the
stocks.

The result is likely to be a rise in
micro sales in the run-up to Christmas.
Equally important, software houses
may find there is an increased de-
mand for their programs.

Next Thursday

Can you escape from the Deneb sys-
tem? How many starships can you
destroy? Can you avoid blowing up the
universe? Find out in Star Fighter — a
new game for the unexpanded Vic20.

Also next week, Tim Langdell pre-
sents the first review of the Camputers
Lynx — a micro for both home and
office.

Other features include our regular
Spectrum and Dragon pages, our con-
tinuing series on machine code and an

interview with Tony Clarke of Dragon.

r————_—_________-—__—__—"ﬂ

| Your local newsagent needs your support |

We cannot guarantee to return every submil- | Vour local new .
sagent can keep a copy of Popular Computing Weekly tor you. All you have to do is fill in the I
ted article or program, so please keep a copy. If form below, cut it out and give it to your newsagent.
you want to have your program retumed you l Please reserve me a copy ol Popular Computing Weekly l
must include a stamped, addressed envelope. l |
Name ......coeus s
Accuracy l |
Pﬂpuiﬂf l:l:lm,ﬂul'.-l'ﬂ'ﬂg WE'EH{F l:El'It'IDi E.GI:EFT any l m .......................................................................................................................................................... I
responsibility for any ermors in Programs We | & | i a e
publish, although we will always try our best to | | |
make sure programs work. it e kL g ' O 4 e oo
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ZX81 & Spectrum
Games

High-ageed RICASE JEMo V I |‘u [ o b | the leadens
- gy 1he PEEIEsl .‘-'.allnbll" J J.. U - u ._l' 'T
Thiusd afitude, Ine and : :
bom controls

For 18K or 48K Spaciium ﬂﬂl.'l’ “.H A T T

Chess 1.4: Ten levels m/c graphic screen display.
16K ZX81 £8.95

Invaders: Very fast m/c action. Includes mystery ship and
increasingly difficult screens.

16K ZX81 £4.45

Mazeman: A fast action m/c game that reproduces the
spirit of the original. The Spectrum wversion includes
excellent graphics.

16K ZX81 £4.45 — Spectrum £4.85

Plus Mikro-Gen games for your ZX81

Space Invaders « Breakoul + Bomber + Frog
Paxman % Sorcerer's Castle + DeBug (Disassembler/Monitor)

:.u.-_--.-n-..:r.s:.ejli:--r: LiBrary CRSE ﬂ"l-"f Ea'gs EAE H Adventure 1: Based on the Un-g-mal game b"_lf Crowther.
this game was the start of the Adventure craze. Reviewed
Sinclair User, issue 2. Features Save game routine as the

game can literally take months to compiete.
16K ZX81 £8.95 - 48K Spectrum £9.95

Wil @ b Bl etaile of the Bars-Dsn targ ns ard g -ord
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MIRHUIGEN

24 Agar Crescent Bracknell Berks RGA2 28K Tel: Bracknell (0344 27317

We have full stock of all programs and supply by return of post
(which is included in the price)

."'I

il
0,

»
-

b i

'vZ3as

uopuo’] ‘peoy paixoid GZE ‘MNILJ0S
0} siaplo |esod 10 sanbaya Jnok pusg

48K 3D MAZENTURE: This fast machine code game is both a
3-D maze and adventure in one. Highly recommended and
sxcellent value for only £4.96. (48K Spectrums only).

16K THE ZOLAN ADVENTURE: A full adventure in 16K:
probably the best around — only £4,95.

‘wElgiu]],
] IF ,LEE'

FOR 48K SPECTRUMS: £8.95 . T''m Langdell

— WITH MANUAL -
Just out from Century/Personal Computer World and available
Ever wished you could wave a magic wand and turn your BASIC from SDFTEK. Whg:hﬂr you are just hﬂgmnmq or have had
program into a machine code one? Now you can! (well almost). The some experience with computers, T.'m Lﬂ“E"{]B“ s book is for
Compiler allows you to write programs using up to B0% of Spectrum| you. It covers everything from an introduction to program-

BASIC and then turns it into 8 machine code version in just seconds. | ming, through discussions of graphic art, education, business
Complate with explanatory manual by Tim Langdell! uses, and games writing 10 an introduction to machine code
WRITERS! why not lat us market your software for any computer. We and h“’d“"“f“ ﬁlu-dlfl!:ﬂtinﬂi. Packed with programs, routines
pay the highest royalties and markst both from London and our office in and many hints and ideas. £d.85
Los Angeles
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SALE of the Dragon venture
to a six-partner consortium
will enable an ambitious de-
velopment programme, plan-
ned for the machine, to con-
tinue.

In the deal, the new Dragon
Data Ltd will receive £2.4m in
equity and loan stock. Own-
ership of Dragon Data is split
as follows: Prutec (40,74 per-
cent), the Welsh Development

Vic rallies as
64 launch
falters

LAUNCH of the Commodore
64 microcomputer has been
delayed.

It now looks as if the 64 will
not go on sale in the UK unul
at least the middle of Decem-
ber and possibly not until
Spring next year,

The Vic20 will not now be
withdrawn, as originally plan-
ned, and will continue to be
sold in the UK in 1983.

More than 1m Vic20s have
"now been sold worldwide —
800,000 to the US. Jack Tra-
miel predicts that Commodore
will sell a further 400,000 Vics
in America before Christmas.

Still waiting,
but listening

IN the past, ringing Sinclair’s
|mail-order company in Cam-
berley has rarely been a
pleasurable expenence.

All that has now changed. A
machine has now been instal-
led which plays you music
while waiting for your enquiry
to be dealt with.

Among the tunes on offer
are Ray Charles singing
“I Can't Stop Loving You”
and Stevie Wonder singing
“Sunshine of My Life™

Sth ZX Microfair

DECEMBER 18 will see the
Fifth ZX Microfair, held once
again at the New Horticultural
Hall, Greycoat Street, Lon-
don.

The show will be open from
10 am to 6 pm. For further
details contact Mike Johnston,
71 Park Lane, Tottenham,
London N17.

Agency (22.12 percent), Met-
toy (18.61 percent), MNational
Water Council, Fountain De-
velopment Capital Fund and
F & C Enterprise Trust (16.53
percent) and Dragon directors
(2 percent).

The company plans to pro-
duce more than 200,000 micro-
computers in 1983 and the
cash will be used to fund the
necessary expansion. It was
this growth that Mettoy could
not afford to undertake that
prompted the sale.

Dragon will now be moving
from the Mettoy factory in
Swansea to premises provided
by the Welsh Development
Agency, possibly near Port
Talbot. Within the next few
months the number of staff
employed by Dragon — cur-
rently 60 — will double.

Tony Clark, Dragon's man-
aging director, sees a rosy fu-
ture for the company. “Dra-
gon has had a very substantial
influx of cash and we shall be
taking a great deal of manufac-
turing and distribution skills
with us from Mettoy.”

At present the printed-
circuit boards for the Dragon
32 microcomputer are assem-
bled by Race Electronics in
Llantrisant. Manufacture of

the cases, assembly of the
boards and cases, and quality
control are all performed by
Mettoy.

Mettoy will continue o
manufacture the plastic
mouldings for the machine,
but final assembly and testing
will now be carried out by
Dragon Data.

- Tony Clarke commented:
“By the middle of next year
Dragon hopes to be able to
assemble 50 percent of the
printed-circuit boards. Mettoy
will continue to carry out sub-
contract work for us in the
forseeable future — providing
their price is right.”

The new line-up at the top
of Dragon Data will be: Tony
Clarke (Managing Director),
Richard Wadman (Sales and

* Marketing Director), Derek

Williams (Technical Director)
and Morris Wilde (Manufac-
turing and Engineering Direc-
tor).

Following the sale, Mettoy,
which employs more than
2,000 workers, must consoli-
date its traditional toy in-
terests in an effort to reduce its
continuing heavy losses. Met-
toy retains an option to buy
back up to 35 percent share
of Dragon in 1984-85.

Dragon grows

on Prutecdiet» —

Sinclair in
vouchers
mix-up

CONFUSION has anisen over
the £10 discount vouchers
being given away by Sinclair
Research to purchasers of the
Spectrum microcomputer.

Customers who have
ordered more than one
machine in the same order
have complained that they
have received only one
voucher.

‘Jaeserv, Sinclair's mail-
order company, confirmed this
policy. Their supervisor com-
mented: “If more than one
machine is going to the same
address, then the customer
will only receive one voucher.™

A spokesman for Sinclair
Research explained *'The
order processing computer
generates one voucher per
order. If a customer who
ordered more than one
machine comes back to us —
either by telephone or letter
we will send out the balance of

the vouchers.

“There is absolutely no in-
tention to deceive,” he added.

Taking a horizontal view

FOR those who find the 32-
character width of the ZX
Printer restricting, there is
now a solution.

Using the software de-
veloped by Crommax, it is
possible to print lengthways
down the ZX Printer paper —

rather than widthways. Up to
32 lines c¢an be printed, of
whatever length defined by the
user.

The program — ZX Lprint
— is available on cassette,
price £3.95 from Crommax, 25
Favart Road, London SW6.

Rumbelows’
aggresslve
marketing

RUMBELOWS normally sell
the Commodore Vic20 micro-
computer for £169.99,

But as a special offer they
are now selling the machine
at £139.99 — providing you
part-exchange your old Sinc-
lair computer or tv game. As
they say in the advertisement:
“*What more could you expect
from Rumbelows?"

BBC goes Forth

LEVEL 9 Computing has
announced a version of Forth
for the BBC Models A and B
microcomputers.

The rq Forth compiler is
supplied on cassette complete
with a 70-page manual. A full
screen editor is included and
2600 primary commands are
provided. Further functions
can — as is usual with Forth —
be easily defined.

The cassette costs £15 and is
available from Level 9 Com-
puting, 229 Hughenden Road,
High Wycombe, Bucks.

Torch modem

approved

TORCH Computers has
obtained permission from
British Telecom to connect 1ts
modem unit to the telephone
network.

Based around circuit boards
manufactured by Acorn, the
Torch computer now becomes
the first machine to gain such
approval.

Further information is avail-
able from Torch Computers,
Abberley House, Great Shel-
ford, Cambridge.

i

MELBOURNE HOUSE
has tied up a deal with the
Tolkien Estate to produce
an adventure game for the
48K Spectrum featuring
characters from the book
“The Hobbit™,

The planned package will
include a copy of the book
and will go on sale in De-
cember.

11 NOVEMBER 1882
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THE ADVENTURE GAME THAT'S FOR REAL !!!!

£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM

(16K ZX81 VERSION NOW AVAILABLE)
« i Tirwt 1o bocate 1he Gole B i EuIP o dmace g B
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An investment at E1U (48K Specirum) EBH‘EH zxa1)

Butomata Lid [ PCW |
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SPECTRUM ARCADE PACK

CITY BOMBER, POLECAT, BREAKOUT,

8 Brilliant Games for only £5.00, incl. p&p

Available now in good computer shops,
and mail order from

ARCADE AGE

184 Market Street, Hyde, Cheshire

PLYMOUTH COMPUTERS

83 EXETER STREET, PLYMOUTH
DEVON 0752 23042

STAR BARGAINS!!!

% EPSON MX80 FT111 PRINTER
£356.50

w DRAGON 32 £189.50
% MZ80A DUSTCOVER £6.90
# DRAGON 32 DUSTCOVER £4.90
# EPSON MX80 DUSTCOVER £4.90

DUSTCOVERS ARE BUFF — PVC FINISHED — QUALITY

NO HIDDEN EXTRAS IN OUR PRICES
ALL INCLUDE VAT AND CARRIAGE

MZ80A CHRISTMAS BUYERS
RING NOW FOR BEST PRICE

ACCESS » VISA » DINERS » AMEX o CHEQUES » POSTAL ORDERS

PLYMOUTH COMPUTERS

83 EXETER STREET, PLYMOUTH
DEVON 0752 23042

your pocket computer |

new books . for DRAGON 32 |
101 program tips & tricks £6.95 1|
55 programs home/school/office £6.95 |
color computer graphics £795 |
Add 50p per book post & packing (max. £1.50)
l, new software for SHARP PC1500

|
|
| World Exclusive! NEW Business Programs 1|
| from GEMINI . Silicon Notebook £19.95 |
Executive Suite (6 programs) £29.95 |
New ldea Ideal Gift |
l

|

/

'| At last - no more tape-loading problems!
\ SHARP PC152 cassette tape recorder

\ . purpose built for computers only £39.93 ,
!

Send cash, cheque, Access or Visa Card No. Ask for our
Mew FREE pocket brochure. Trade enquines welcome anytime.

ELKAN ELECTRONICS (Dept. POP)

FREEPOST, 28 Bury New Road, Prestwich, Manchester M25 6LL or telephone
0&1-798-7613 (24 hr. servica). Sae full list on Prestel 258-2022

We specialise in pockets!
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Exchange
and Mart

wonder if any of your read-

ers can help me to obtain a
copy of Popular Computing
Weekly, July 1, as I need this
to complete my collection of
your magazine,

In exchange | can offer a
number of my own “video art™
programs for the Vic20 with
Super expander cartridge.

Cpl D P Morgan
24269328

3 Squadron

9 Signal Regiment
BFFO 38

Customer
complaints

bout two weeks ago 1

wrote to you, enclosing a
copy of a letter I had sent 1o
Clive Sinclair. In the letter I
complained about the ridicu-
lously long delivery wait for the
48K Spectrum together with
the constant misrepresentation
by Sinclair about the clearance
of the backlog. It is now I6
weeks since my order was ack-
nowledged (which in turn was
a further two weeks since it
was received). When [ rang
Sinclair yesterday I was gven
for the umpteenth time “about
another three weeks™.

It is therefore disappointing
to find that once again you
have fallen into the trap of
helping to give credence to
Sinclair's FALSE propaganda.
You reported on page 5 of
your September 30 issue the
claim that the backlog would
be cleared by the middle of
October. '*About three
weeks"” means, in Sinclair Lan-
guage, that they really have no
idea when delivery will take
place. Even if it was three
weeks, this would still take it
to after the middle of October.

When you consider that my
order was placed at the end of
May (and there must be hun-
dreds in the waiting list behind
me), it is evident that there
was never even the remotest
possibility that the whole
backlog would be cleared by
the middle of October. While 1
appreciate that you print in
good faith information re-
ceived by you, it must surely
be obvious to you by now that
Sinclair’s utterances are mere-
ly intended to mislead people
instead of giving the true posi-

tion. By continuing to regular-

ly propagate them. you are

yourself in danger of alienat-

ing a small proportion of your
readership.

Michael Hodgkins

3 Rimsdale Walk

Ladybridge

Bolton

Lancashire BL3 4TT

Despite your unfortunate ex-
perience, and those of other
frustrated Spectrum buyers, I
do not think Sinclair's utter-
ances are deliberately intended
to mislead people. Sinclair has
found itself in its current mess
by promising a product which
it subsequently found it could
not deliver within the stated 28
days.

There are a number of
reasons why Sinclair is unable
to deliver the Spectrum on
schedule, mainly technical.
Since the beginning, we have
reported on the problems Sin-
clair has had with quality con-
trol, the additional 32K Ram
and most recently the redesign
of the Spectrum’s printed cir-
cuit board.

Sinclair has issued a number
of statements on delivery times
for the Spectrum. Unfortu-
nately, further production
problems have meant further
delays.

Sinclair is aware of the dam-
age these delays are causing to
his reputation, and the fact
that he is losing customers to
competing manufacturers,

If it is any consolation, the
backlog for 16K machines does
seem (o be shortening. It is
largely the 48K customers who
are reporting horror story de-
lays of 16, 17 and even 19
weeks

A;ld he pulled.
out a plum

igel Searle says that Sinclair

has tried to respond with
letters to aggrieved customers
but that it was very difficult.

Rubbish!

Further, Sinclair has spent an
absolute fortune in customer
service.,

Spherical objects!

Facts: Since ordering a 48K
Spectrum in May, by Teledata,
I have received only two letters
from the company. Neither let-
ter was at all reassur-
ing, helpful or informative
and the postal charge, 31 pence,
is hardly a fortune. Now, some
42 months later, 1 stll awant
delivery of the machine despite

numerous telephone calls to
Camberiey.

Small wonder, then, that T am
inclined to get annoyed by talk
of the delays being over, of the
backlog being cleared, of ex-
cuses like *“we didn’t think™,
factory holidays, minor produc-
tion problems. Small wonder,
then, that Trading Standards
Offices up and down the coun-
try have Sinclair on their com-
plaints files, that the Advertis-
ing Standards Authority is in-
vestigating, that other consumer
interests, including the Office of
Fair Trading, are becoming in-
volved.

Sinclair may be a “technology
driven company™. However, if
the company is to remain in
business it needs to considerably
improve its flagging public im-
age, to improve its appalling
customer service record, both
for new sales and for repairs of
faults. =

Mr Sinclair, I suggest. needs

. to pull his finger out!

Gerry Luff

19 Charlock Way
Burpham
Crutldford

Surrey GU1 1YB

Amplifying
Spectrum

have discovered a very sim-

ple method of amplifying the
sound output from the ZX
Spectrum. All you need is your
tape recorder and cas-
sette leads, no expensive add-
ons are required. Simply plug in
the microphone lead and dis-
connect the earphone lead, then
remove the tape from the recor-
der and press the play button.
All the sounds made by the
Spectrum’s internal speaker will
now be echoed at the recorder’s
speaker and you can adjust the
volume and tone controls.
There is some background noise
caused by the recorder itself,
but what do you want for no-
thing? I use a Prnnz TR 225
recorder.

On a different subject. you
announced in the October 14
edition of Popular Computing
Weekly that Prism are building
a new range of software for the
ZX81. Could you please tell me
how to get in touch with them?”

A Laird

9 Franklin Road
Saltcoats

Ayrshire KA21 5AT

Prism Microproducts is based at
30-31 Islington Green, London

N1 8B]J (Telephone 01-359
7481).

Antipodean’s
pleasure

Came ACTDSS YOur magazine
while browsing about the
local newsagent.

Being the owner of a ZXEI
(with 16K memopak) I prompt-
ly purchased the magazine,
went home and thrashed into
the programs there-in,

What joy to see S0 many
goodies aimed at the ZXEI
computer. Most software avail-
able here is aimed at the “other
mobs™.

I have ordered all the back
issues, and will continue to col-
lect the future ones. Keep up
the excellent standard won't
you?!

PS. Letters from readers
would be welcome.

Kevin Thomas

11 Joan Avenue
Gilengowrie

South Australia 5044

Relnventing
the wheel

n the correspondence with

W. McLaren and his cube
root program, you are re-
inventing the wheel. Uncle
Clive has given us a direct
routine for cube or any other
roots. Just swot up on the laws
of indicies and use “to the
power of " key (shift H).

10 INPUT Y
20 PRINT Y««(1/3)
30 GOTO10

The general statement is
Y+ (1/n) which will give the
nth root of Y.

Yex—n will give you the reciprocal of
Yror L
b
Yas{—1/n) will give the reciprocal of
nv¥orl_
nvyY

This facility will also con-
firm the truth of the statement
YY" = 1, a result which could be
disconcerting in the middle of
an equation and may prompt
some users 1o complain about
a faulty Rom.

Les Parselle
Llechryd
Cardigan

Dyfed
SA43 2NR

If you have an opinion you
want to express, or have spot-
ted an error that needs cor-
recting, write to: Letters,
Popular Computing Weekly,
Hobhouse Court, 19 Whit-
comb Street, London WC2.
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Radio Log

A directory program for 16K ZX81 by Anthony Briggs @’
One of the requirements of the amateur The program can be Saved from Ihe
transmitting licence is that you should menu, complete with entries and will Run
keep a permanent written log of all radio automatically on Loading.

contacts, complete with dates, times, call- NB. Although QSO is designed for radio
signs, wavelengths, etc. enthusiasts, it can easily be adapted for
Many amateurs, however, keep in addi- anyone who wants an index program. . PR
tion, a separate card index of contacls so .:_:'.ﬁ e
they can tell quickly if a contact is a fresh ‘e w
one. QSO was designed as a computer —  C—
‘card index’ which would allow me to: —
(i) Check to see if a callsign was already "“'””"""\,l__.r t::

logged. " —
(i) Enter it if necessary with appropriate ﬂ —

details, name, town, latest date of “—é) “——

contact and other information. 4
(ili) Modify entries as necessary. .' DD u D D D D

(iv) Enter a ‘backiog’ of callsigns at one

go.
(v) Print a sorted list of all entries.

QSO is designed for 150 entries, but the
only limitation on this, and the size of the
entries, is the memory available.

To enter, type in the program as listed.
Run is to set dimensions. When the menu
appears, type in 'L’. This is the ‘hidden’
code which lists the program when you
wish o break it. Now, delete lines up to,
but not including 100.

To use the program type in Goto 100.
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Neil Hooper with his array of signal processing machines.
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From the Bachelors to
Bug-Byte and Bach

David Kelly talks to Neil Hooper of the Tape Duplicating Company

very prospective software company

has come up against this problem at
some time or another., You have just
written the best computer program on the
planet. Now what do you do with it?

If you want to sell it, it will need to be
copied. There are surprisingly few com-
panies that have the facilities to produce
large quantities of computer cassetles —
one of these is the Tape Duplicating
Company, based in Islington, London.
They handle work for many of the major
companies and November will see them
produce close on Yam software cassetles.

Yet, it is only by a series of happy
accidents that they have come to be
involved in this type of work at all.

Neil Hooper runs their computer divi-
sion. After leaving school he joined Barc-
lays Bank. Posted to Cross Keys in South
Wales he soon became restive. Moving
jobs, he worked first as a disc jockey al
Tiffany's in Rotherham and then as a writer
for the IPC Melody Maker spin-off Musi-
cians Only. This job only lasted 18 months
before the publication folded, and he found
himself without work.

Meil lived quite close to Tape Duplicat-
ing. He just wandered in one day and they
offered him a job on the strength of his
knowledge of the music-business.

At this time Tape Duplicating did no
computer work. That side of things started
in November 1981. Explains Neil: “John
Patterson of Silversoft just came in off the
street and said ‘Do you copy microcompu-
ler cassettes — | found you in yellow
pages.’

“My first reaction was enthusiastic. It
was just luck. | was, at that time, the only
person in the company who was a micro-

computer enthusiast, A friend on Musi-
cians Only had introduced me to his Tandy
Level 1, and ever since then | had been
hooked. | told John that we'd have a go.”

At this point there were no ground rules
for duplicating software cassettes. Up until
then the UK home computer market had
been a cottage industry,

“The ZX81 was our entry,” says Neil.
“‘People we talked to said if you could get
less than a 25 percent rejection rate then

g

Cutting out and loading.

you were doing well. This horrified me. |
thought ‘If we can't do better than that then
we don’t want to know." "

Meil agreed to do some trials with the
tapes supplied by Silversoft and the results
were encouraging. This was in November
in the height of the audio season and
everything was jumping for Christmas
1981. So any further plans were shelved
until the New Year. In January the com-
pany bought a ZX81 and a Ram pack.

“When we looked at whether we wanted
to get into computer tape duplication we
discovered that we were ideally set up o
do it," says Neil. "We had the nght
equipment — purely by chance. With very
little adjustment we could improve our

Street Life Street Life

tolerances to the necessary levels. If we
hadn't been able to do it so easily | don't
suppose we would have got into it — now
is not the right time to start a huge
investment in machinery — particularly
then, for a market which at that time did not
even exist.

“These days we do quite a lot of signal
processing to ensure the quality of our
recordings, and our record is pretty well
perfect. Now that the market is increasing-
ly retail orientated, our customers have 1o
be sure we will do a good job because
quite often the tapes go straight into
distribution after leaving our factory.

‘“We do work for most of the well-known
companies, 51 in total — including Quick-
silva, Bug-Byte, Commadore, Sinclair and
Grundy. So far we have done 226 cassetlte
programs, of all types — games, business
packages and utilities. But we had another
four masters in this morning. The equip-
ment we have means we can cope with
programs for the ZX81, Spectrum, Vic20,
Dragon, NewBrain, Commodore 64, Tan-
dy, Sharp and almost anything else. We
can do the Atari, but it is a small market
since most of the software is Rom based.”

Tapes are copied end-to-end, recorded
many times on reels of cassette lape over
1% miles long. The recorded reel is then
cut into the cassette cases after recording.
This is better than in-cassette copying,
where recording takes place after the lape
has been loaded into the cases. The
recording takes place at many times the
normal playing speed and in-cassette
copying is of inferior quality because the
cassettes are not designed to operate
smoothly at high speeds.

Computer tape duplicating brings its
own special problems. But it does have the
advantage that the frequency range of the
computer signal is in a narrow region — up
to 3 or 4 KHz (a typical audio signal could
be as high as 16KHz.) A disadvantage is
that the tape quality has to be high. Tape
drop-out — small imperfections in the
magnetic coating of the tape — which
would be tolerable on an audio cassette,
are unacceptable on a computer tape.

The duplicating process has nine steps:
(1) Signal processing. The computer
program is dumped from the tape supplied
by the software house on to 4" tape.

At this stage the signal is processed so
that, after duplicating, the wave-form will
be suitable to allow easy loading of the
program. Domestic recorders are often
badly aligned, so the loading process must
be made as uncritical as possible.

(2) Mastering. The 4" tape is copied on to
a 1" master.

(3) Master loop. The 1" master is formed
into an endless loop by joining the ends
together. The 1" loop is loaded into 1 of 5
master recording units and is driven round
at 240" per second. The output is then
used to record on to the cassette tape. A
typical computer program masier IS run
through the master unit's play heads once
every 5 to 10 seconds. Each time the join
in the tape comes round a small audio blip
is transterred on to the cassetle lapes
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Loading the emply casselles.

being recorded — this is the cue tone.

(4) Recording. The output from the master
recorder is transferred to up to 14 slave
units. These carry the cassette tape in the
form of “pancakes” 8,500 feet long. The
cassette tape is run at 64 times the normal
playing speed and more than 150 duplica-
tions are made every minute.

(5) Checking recording. From each batch
of pancakes recorded, the final one is
checked to ensure that the slave has been
correctly set-up and the recording level is
verified.

(6) Checking loading. This last recording
from the pancake is then cut out into a
cassette case and the loading characteris-
tics of the tape on the computer are
checked.

(7) Cutting out. If these two quality checks
are passed the pancakes are taken down-
stairs to be cut out into the casseties. Here
the tape from the pancake is married with
what are called Cls — casseties contain-
ing only leader. The leader is drawn part
across the cassetle, is cut, and one pro-
gram length off the pancake is spliced and
wound in. The sections are cut off the
pancake using the tones (put on by the
gap in the master) to determine the begin-
ning and end of each recording.

(8) Printing. The completed cassettes are
stamped with the name and details of the
program.

(9) Packing. Finally, the cassettes and
card inserts are placed inside the cassette
boxes.

Most computer cassettes are either C6
or C10 cassettes (3 or 5 minutes per side).
It costs 33p plus VAT per C10 cassetle
duplicated, with a minimum order of 500
units. For orders of less than 1000 there is
a small charge for mastering and for
printing on to the cassette. The minimum
charge is then £207 with a turn-round time
of 4 to 5 days.

Tape Duplicating does not involve itself
in the printing or production of the loose
card inseris or packing. In many cases the
packaging costs more than the cost of the
cassette and duplication.

“In January this year,” says Neil, "we
were duplicating perhaps 1000 computer
cassettes per month. This November we

are booked up to produce 240,000 units.
This will be our first software Christmas.
“Duplication of computer cassettes now
takes up more than 10 percent of our work.
The Personal Computer World show was
ridiculous — we are still getting a flood of
orders as a direct result of our being there.

Recording on a bank of slave units.

“The reason is that software is the key
to a machine's success. Without software
a microcomputer will not sell. Look at the
Dragon for example. So many people are
writing for that machine that its future looks
assured. We have something like 15 com-

o i

panies that hope to do Dragon cassettes
through us at the moment.

“"Confidentiality is obviously very impor-
tant. Most companies who launch a new
machine want some software to be re-
leased at the same time. Consequently,
we get a pretty good picture of what
everybody is planning for the next six
months. So obviously secrecy is vital to
our continued business and good rela-
tions. That puts us firmly on the inside of
the industry and — quite incidentally —
helps us to plan what we should be doing.

“We have constantly to keep an eye
open for pirates. So far we have only had
one case of someone else's tape being
presented to us for duplication and in fact it
turned out to be perfectly legitimate. There
are so few good programmers that it has
reached the point where | can recognise
their styles — and tell who wrote a
program just by looking at it — like a
fingerprint.

Piracy

“Piracy of our own cassettes is some-
thing we cannot really stop — we can
make copying difficult — but not impossi-
ble. But it will only become a serious
problem when the pirated copies stan
being marketed in any real gquantities. This
is almost certainly starting to happen.

“We are also exporting more and more
material. A lot of Vic cassetles go over-
seas and more and more of our ZX81 titles
also say TS1000. $1.00 per tape is the
figure that | have heard quoted for tape
duplication in the US and our prices are
competitive with that.

“Quite what will happen to the UK
market is still very uncertain. Hopefully, the
current boom will carry through to Febru-
ary next year as people buy software for
the machines they received at Christmas.

“It is such a new market that there is no
established seasonality yet — the
machines haven't all arrived — the Lynx
and Oric are still on their way and who
knows about the Binatone — and the
structure of the market hasn't settied
down. | hope it will by next year. Staying
one jump ahead is wearing me out.

Master loop (foreground) used to record on to slave units.
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boxes which contain a superbly-written
booklet plus two cassettes tidily contained
in plastic and easily removed from their
packaging. The boxes open with a hinged
lid. | was impressed with the style and
quality of the packaging which, for the
price (£9.99), seemed to be well above
average. Ten pounds seems to be good
value for money when compared with most
other software around. But is it value for
what you get?

The three programs | was sent for

B nﬂlﬂ’h . - - L
g ey _ : review were Mastermind, Quizmaster and

English Language Revision. As all were i
basically the same in performance, | will '
start by describing Mastermind in some |
detail and then compare the other two. |

At this stage | should point oul that all

-t T T these programs come from the combined
talents of Commodore and the Ivan Berg

Ml v appp i, P Software house. | hope that this ‘marriage’
R continues, as | believe there is tremendous

scope for the future. However, | also feel

Capping 'em all ek
there are some flaws in the exislting con-

app ng e a cepts which | shall come to in a moment.
Mastermind looks the most appealing
WIth MaStermlnd program and | thought would be the bast of
the three, with a picture of the famous
Mike Grace cuts his teeth on three of Commodore’s Mastermind chair on the cover of the box

latest Vic20 programs. ‘

he introduction of the microchip into the - Az
home has received considerable pub- | i ! : : #

licity. While the computer hobbyist still .
not want to spend all day zapping aster-

buys his machine primarily to learm pro-
oids or munching blue meanies and who i |

gramming or play games, there is still a
vast untapped market of people who do
are just a little bit frightened of the idea of a '
machine that talks back — yet feel

perhaps there will be a future for a compu-
ter in their home.

This market is big money, when com-
pared with the hobbyist. There comes a
stage when the appropriate software
needs to be created to persuade this
market to part with its money and purch-
ase the hardware. Educational programs
might seem to be the answer, satistying
the justification for Dad to actually buy that
machine, which he hopes he will have time
lo play with, because he can persuade
everyone that it is a good thing as it will
help the children to learn more.

Commodore has come up with some
new programs with fairly toned down
covers, unlike the more lurid and eye-
catching games, which are aimed specifi-
cally at the educational application of the
Vic20. There are two main varielies at the
moment — the GCE Revision programs,
including subjects such as English Lan-
guage, Biology, Physics, Chemistry and
Mathematics and the Home Software
rangé which includes quizzes and games
for the family and subjects like Money
Manager (the often-maligned cash-fiow/
bank balance program) and the Robert
Carrier Family Menu Planner (the cook-
book database).

All the programs are cassette-based, all
require either BK or 16K expansion, and all
are neatly packaged in strong cardboard Ivan Berg with Vic20 and Commaodoreflvan Berg software. ﬁ
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and the weight of the BBC behind it. On

opening the instruction booklet there is a |

short introduction plus an even shorter
summary of the game itself, for anyone
living in a cave who may not be familiar
with the idea.

The instructions really are excellent,
assuming absolutely no knowledge of how
to load programs yet displayed in a man-
ner that allows the seasoned player to skip
swiftly through the elementary advice. For
each major segment of the loading instruc-
tions there is a clear photograph of the
screen display. All my children dealt swiftly
and easily with this section.

As | mentioned these programs are
cassette-based, and it was here that |
found the first problem — the loading time.

In the booklet mention is made of this with 4

the rather glib statement that the 1%z-2
minutes it takes to load '‘adds to the
tension and excitement.” It might work with
the first game, but after that it becomes
tedious. While it makes sense o produce
cassettes for the mass market, it would be
nice to incorporate into the program the
facility to save on disc both the main
program (which of course you can if you
have your own disk drive) and the data.

Once loaded, the Vic blurts into life by
playing a short snatch of electronic music.
Although the book told me this was the
well-known Mastermind theme, | could not
recognise it. Still, it only lasts about three
seconds. And then we are into the game
itself.

The idea is to copy the television game.
The Vic takes the part of Magnus Magnus-
son and asks the guestions. Each player
must type in his answer and get through as
many questions as possible in two mi-
nutes.

™ found the level of ques-

tions difficult to assess . .."

There are several other data types
available which allow participants to select
topics such as Sport and Games, Music,
Films and TV as their specialist subjects.
The introductory kit comes with a tape
which contains Science and Technology
on one side and General Knowledge on
the other. As the game is designed for up
to four players, it would seem advisable to
purchase the extra tapes. At £1.899 for
each tape the cost of a complete package
comes nearer to £26 (there are eight extra
data tapes at the moment).

Quizmaster follows the same format as
Mastermind, but this time you can con-
struct and set your own guestions. Once
again there is a main operaling cassette
which loads the program, and a data tape
which contains a sample test quiz to show
how it is done. But you also have the
option of entering a menu which will allow
you to devise, set, edit and save your own
quiz. And this time the total cost is £9.99,

In all these quizzes there are three main
types of questions, a multiple choice, true
or false, or matched answer. As you
devise your own quiz you are free to select
any of the three types. The Vic asks you to

set the guestion, type the answer and
select an appropriate score out of 100.
With each quiz you have a maximum of 40
questions (which is no problem as | found
it quite difficult to think of 10 at first).
Having started on the quiz, you can save it
at any stage and come back to it later.

What appealed to me about this prog-
ram was that | could set whatever question
| liked. For example, | have already cre-
ated a quiz to test my five-year-old on his
spelling and his multiplication tables.

The problem with Mastermind was the
lack of sufficient data. Quite often the
same question would be randomly thrown
up during the same game — giving one
player an unfair advantage. To be fair we
were playing with the one data tape and so
were quite restricted, but this is a definite
snag.

In Quizmaster there is a clock display
ticking away the seconds as you go
through the quiz, but this is missing from
the screen in Mastermind. Quite a serious
omission from the excitement of the game
| would have thought.

The final program | tested was the GCE
English Language Revision. Obviously this
time the questions are more specialised
and the knowledge of a slightly higher
standard. The booklet gives what | can
only describe as short notes of guidance
(difficult to see how to fit in the entire GCE
syllabus in 5% pages). The questions
seemed to be very limited in scope as they
are based on the notes in the booklet.

| found the level of questions difficult to
assess as | am not a teacher, but | can
imagine it would be a useful adjunct to a
child who was finding a certain subject
quite difficult. For most children, however, |
feel it would have only limited value.

In summary then, | am pleased that

......

Commodore is launching into the ex-
panded software scene. All three prog-
rams were well written, well presented and
appeared bug-free. Each game comes
with one cassette containing the operating
software recorded twice on each side of
the tape (surely a slight overkill of the belt
and braces concept) in case of loading
problems. Mastermind is the best game in
the light of family playing, but | feel is
overpriced for the scope available. Howev-
er the coslt of £2 a cassette for more data
seems very reasonable. The GCE revision
program is also well presented but re-
quires self-discipline. At £10 | think it is
good value if your child finds that topic
difficult, as it does make learning a little
more enjoyable, but if your child is good at
the subject | suspect it would quickly pall,

For my money Quizmaster is easily the
best of the three. It contains simple advice
on how to sel up your own quiz, which can
be as easy or hard as you wish, cover
whatever topic you choose, act as a game
for the family and allows you to change the
data whenever you want.

My biggest complaint about all the prog-
rams was their inherent ability to bring
home to me just how ignorant | am. It is
perhaps a little distressing to find Master-
mind has given me 3 out of 20 questions
right. In fact, | think I'll just collect the family
together again and we'll have another
game. ..
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Open Forum is for you to publish your programs

Open Forum

and ideas.

It is important that your programs are bug free before you send them in. We cannot test all of them.
Contributions should be sent to: Popular Computing Weekly, Hobhouse Court,
19 Whitcomb Street, London WC2ZH 7HF.

How to contribute

Each week the editor goes through all
the programs that you send to Open
Forum in order to find the Program of
the Week.

The author of that program will quality
for DOUBLE the usual fee we pay for
published programs.

(The usual fee is E5.)

Presentation hints
Programs which are most likely to be
considered for the Program of the Week
will be computer printed and
accompanied by a cassette.

The program will be well documented,
the documentation being typed with a
double spacing between each line.

The documentation should start with a
general description of the program and
then give some detail of how the
program has been constructed and of
its special features.

Listings taken from a ZX Printer should
be cut into convenient lengths and

carefully stuck down on to white paper,
avoiding any creasing.

Please enclose a stamped,
self-addressed envelope.

e ey S r—— e e e T ——

Screen $
on ZXB81

This is a machine-code version of the ZX
Spectrum's Screen $(Y,X) function for the
ZXB1.

My function returns the code of the
character situated at Y,X on the screen.
With this function basic versions of games
such as Pacman can be reproduced with a
more realistic running speed. Also Spec-
trum games containing Screen $(Y,X) may
be converted to the ZX81.

To use the function in your programs
type in program A and run it. Now delete all
but line 1. Now type in program B and the
rest of your program. When you wish to
find the contents of ¥, X just Gosub 9000
and the answer will be in L.

For those just learning machine-code |
have included a detailed list of how the
code works. This function lakes about
soth of a second to complete.

ADDRESS HEX CODE
16514 00
16515 o0
16516 216240
16519 4E
16520 0800
18522 . ZADCA0
16525 23
165286 a9
16527 ES
16528 218340
18531 5E
168532 1600
16534 210000
16537 o621
16539 19
16540 19FD
16542 44
16543 4D
18544  E1
16545 0o
16546 4E
16547 0600
16540 co

On Return from machine code Usr
16516 = contents of BC so Let L = Usr
16516 means Gosub 16516 and Let L =
BC, but BC = code of character at Y, X on
screen so L = code at Y, X on screen.
Program A

1 REM (36 ZERO's)
5 LET X = 18514

INSTRUCTION

LD HL,16514
LD C,(HL}

LD B0

LD HL.(D.F)
INC HL
ADD HL.BC
PUSH HL
LD HL,16515
LD E.(HL)
LD D2

LD HL.G

LD B33
ADD HL,DE
DJINZ -1
LD B.H
LDCL
POP HL
ADD HL.BC
LD C.(HL})

LDBO
RET

13 LETAS =

BASIC
X stored here
Y stored here
LET HL = 16514
LET C = PEEK HL
iBLETC =X
LETB=0
soBC =X
LET HL = PEEK 16386
i@ HL = start of Memory Map
LETHL = HL + 1
ie first squara on screen
LETHL = HL + BC
ieLETHL=HL + X
Store HL
LET HL = 16515
LET E = PEEK HL
LETE=Y
LETD=0
eDE=Y
j@ LETHL = O
LETB = 33
LETHL = HL + DE
jlaHL =HL + Y
ftB=<>0then LETB=8B -1
and go o 165638
ie Multiply ¥ by 33
LETB=H
LETC =1L
LET HL = HL that was stored
LET HL = HL + BC
imHL = HL + (33 + Y)
LET C = PEEK HL
so C contains code of characler
al ¥ X on screan
LETB=0
RETURN

A% + "444DE1094EQ0600C9"

20 POKE X,16 « CODE A% + CODE AS{2) —478
30 LETX=X +1

40 LETAS =

AS(3TQ)

50 IF A$ =" " THEN STOP
60 GO TO20

Program B

9000 POKE 16514.X

9001 POKE 16515,

10 LET AS = "00002182404E0600" e S A
11 LET AS = A% + "2A0C402300E5218340" :
12 LET A$ = AS + "'5E160021000006211910FD" by Bill Henderson
made and the colour sal,
Hhhﬂ‘ l:ll ﬂrlctﬁri 100 The machine code routine.

on Dragon
This short routine displays the character
set which is available in each high resolu-
tion mode on the Dragon. The screen is
filled with each character before the next

character is displayed.

Program notes:

Lines

10 Reserves space for the machine code
routing.

20 Clears the screen then sets the slan
address for the machine code routine.

30 to 40 The routine to display the character is
poked into storage

50 to B0 These lines alter the high resolution

A description of the machine code routine

is given below:
Linas
86 00 LDA #0 — Pick up first character to be

BE 0O 00
AT B9 0600

30 01
8C 18 00
256 Fb
4c

26 EF

a9

displayed.

LDA #8 — Load index reg X with olfsat
v ]

STA 0600 X — Stom the character at
offsat X from the top of the screen.
LEAX 1,X — Incrament X by 1.

CMPX #1800 — Is tha screen full.
BLO —11 — Loop until 4 pages full.
INCA — Incremant character.

BME — Continue until all characters
have bean displayad.

ATS — Retumn 1o the calling program.

e
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10 CLEAR 100,16383 Attenuators |
| 50 READ X oo - onZX8l 1
! 40 IF X <> -1 THEN POKE S,X : S=5+1 : GOTO 30 Attenuators is a program which requires
1 50 FOR PM=1 TO 4 : PMODE PM,1 : PCLS about 1,400 program bytes of memory on
60 FOR SC=0 TO 1 : SCREEN 1,5C a ZX81. The program calculates and prints
70 EXEC 16384 the results in table format of resistive
Eg EET sC,PM attenuator networks, which are a basic
art of an sics ‘A’ level course.

100 - DATA 134,0,142,0,0,167,137,6,0,48,1,140, ot el il ol R
I; 24.11.3?,245;?!”35.23!-5?;'1 attenuators or matﬂhing [JEE'E {Fig 1} are
| High-res characters designed to give some convenient voltage
by Howard Law ratio, which may be stated in decibels even

though the input and output impedances
are different. The attenuation figures in

r
| CEAISEIVE ATIENUALTS decibels used in the program are those
lli ST f:l_______ L'% S Bquhr'alﬂnt to E[”ﬂg I:ETI'h"E'Il:ILIIITI-1

Each type has its subtle advantages and
disadvantages. The pi-type for example,
will dissipate power through all three resis-
1 ey ¢ tors in case of no load, the t-type only
T=NETWORK PT-NETWORK thmugh two resistors.

ik Attenuators giving more than 20dB loss

and pads with high Rin/Rout ratios are
usually built up of two or more basic
networks in cascade.

For each pair of cascaded pads, make
sure the output impedance of the first
e network is the same as the input impe-
S0 S aCADR TR TRORiS IWO T-PADS WITH COMMO® dance of the second network. Where a

i i R R more permanent connection is intended,
the two adjacent elements may be com-
bined in a single resistor to form a ladder
network as shown in Figs 2 and 3.

Any number of steps may be used in
order to build up the required atienuation.
For balanced networks the values of the

i i Mot Rin Fth n5 Mot

R =i

e s s e i g

. A Feria | i E ] ne*

5
T
| Wi

| I
in ih (15 D mn' A9

0 ——— : - gt series elements are half those for the basic
TVD. CABCEN: PERE ok ot e S i t- or pi-attenuator, as shown in Fig 4.
| r16.) If for a certain calculation with unegual
. Rin and Rout negative resistor values are
AL s obtained, then the chosen Rin/Rout ratio is
oy too high. Try cascading lo achieve the
M o | | e desired impedances. Run program and
! enter data as asked for on screen. If lists
= g T RS are longer than screen can hold, press
ing _ Copy for a permanent record and press
o S P e s Cont for the rest of the resulls.
e This is a very convenient way to inter-
pret and check the resuits before they are
. printed. On the other hand one could
18 EEN BTHeE, 8T acn. 1oes 258 PRINT-ATT.";TAB 8 “Re<,"Fe change the Print statements from line 160
« ATvERSEToR " & FOR BIonevOL hfngiw QE-4TRE @ “oiier, ~on through to line 430 and obtain immediate
28 aesy ¢4 e T g R hardco inserting Lprint statements.
S g8 EE&E" ;m T 338 A AooRs 5 %L”Eﬁ el Line ﬂ%ﬂw I*E\FEﬂtE?hEp ram list bein
n zﬁ PN e v et QUTTRUT, KPR 588 LBt meson 1108st.188) SUAL B P Prog 9
o e NP VO - ik displayed after each Run. If higher than 1
:E:Lia:suj";ip;fzn LAST OB WALUE é Llllnnq-:-giﬂ;:é:n GOTO ABD ﬂhm mEmUﬁGn IE ﬂﬂﬂﬂﬂﬁﬂﬂ thE I"Eﬂl
J‘:g‘f Y A N 3 % RASURL CEar I-n3 values for R1, R2 elc would have to be
1 T ain LIE L s L= N 1 . .
15 é-ﬁ Ve "iE-'“ES;ET sTaR B o a0 laE gnnted mst_atad of integer values.
188 PRINT ~UNBALANCED RESISTIUR 198 LET REIICIRIUAL EINRAEliee rogram notes
AOTO 2.0 430 _PRINT 8. TAB BLINT (RLe 50,1 o 140 =8 i- or plnetwork. Enter inpul
jﬁntagﬁ_;{;ufﬁga E;;m “}é’ﬁfgﬁ’;ﬁ’ o7 Thpe output impedances. Enter table fimits.
388 2B RP A TOARTE AT e 430 2070 a0 150 speeds up calculations.
;TRE D4; A" 160 1o 270 print appropriate headings.
280 10 290 define table parameters in For-Neaxt loop.
300 decibal convarsion.
310 10 370 L-pad formula.
380 prints rounded integer value {-pad results,
390 parl of t-pad table loop.
400 to 420 pi-pad formula,
430 prints rounded integer vélue pi-pad resulls.
440 Next table loop.
450 prevenis loss ol sync on naw data entry.
460 program slops, press Cont for new caicula-
tions and resulls.
turn to page 18 470 starts again with dala eniry.
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OL1: 25 BASIC
PRo GRAMSAVAII.ABI.E

USE

25 PRACTICAL BASIC programs make your games more exciting —

you can put to work immediately - How and when to use trees, tables,
Programs to demonstrate the 9 sorts and searches (do you know

wide- ranging potential of your 16 & the Monkey Puzzle sort?). ..

or 48K Spectrum:— Facts at your Fingertips:—
World Atlas — Cassette and Videocassette Memory and runtime Benchmarks for every
Index — Music Composer — command — Display File Memory Map
Computer Term Glossary Importam PEEK and POKE locations
— StarMaps. .. you won't find in your Spectrum manual .
Personal Programming Program Design Aids:-ScreenDesigners,
Aids to help you write for fast graphics and print layouts —
your own programs Memory Manager, to keep track of every
more effectively:— variable and array. PLUS:—All 25 BASIC
Memory Map Monitor programs explained line by line
— SystemDiagnostic — —a goldmine of practical hintsand tips.
Program debugging aids
. .Time-saving routines to
use in your own programs:—
Text Editor — Flexible
graph drawing routines —
Sort and Search routines. . ..
Plus much more.
And, of course, original
games to entertain and
challenge you.

Send today for USE AND LEARN

Volume 1—25BASIC Programs,and

we'll also keep you posted with details

of further important MiCROL products
for your Spectrum. And, of course,
USE AND LEARN comes with
MiCROL's full 14-day money- back

Guarantee.

To order simply complete the coupon, and
FREEPOST with your cheque, made payable to

LEARN MiCROL (UK Mail Order). Allow 28 days for
New ways to get the most from your delivery. Telephone orders—credit card holders

Spectrum. Over 100 pages packed with — ¢an order by telephoning (0223) 312866 from
Powerful programming techniques:— 9-5.30 Monday to Saturday, stating name and

use Structured Programming to save timeand address, Card No. Access/Barclaycard/Visa.
make your programs more reliable — Ideasto  and item(s) required.

r N B R B8 1
PR Hm““ﬂﬂ“!ﬁﬂt?ﬁmm CB1 1BR

Flunaa send ma pylies of USE AND LEARN rml 1 .
| enclose cheq . for £8.95 plus 50p P&P

gntal £10.45 !nc:h]

r | wish to pay by Aucassfﬂamlaynamwiﬁl
Gﬂl’d“ﬂl‘“hﬁr l--l-l-l-l-i-l'!i"_i‘-'rifif"_i‘.lill.-
Please print name and address ' .

Nam.1|i1lll--h-1-iill-lllllll!-|--liIli‘l'l'l‘l‘l_ll-lill-l-"lil'-
ADAress. ......c-ccacaicrinainasannns l
Credit card huldar‘sﬂmnn!ufu Eesdumin

(0223) 312866

MAIL ORDER DISTRIBUTION EXCLUSIVELY
BY TEMPUS OF CAMBRIDGE

38 Burleigh Street,
Cambridge CB1 1BR.

Drssugniind Dy Sasarmiesil LT
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from page 15

Z¥%81 ATTENUATOR PROGRAM - print&d lists of results

UNBALANCED RESISTIUVE ATTENURTORS @ UNBALANCED RESISTIVE ATTENURTORS &

T-NETUORK PI-NETWORK ;
RI{IN) =5@ OHMS B (OUT) =75 OHMS . R(IN) =S@ OMMS 2 {0UT) =75 OHMS 1
Y rR2 R3 ATT. R4 RS R6 '
EET Eﬁns OHMS OHMS . DB OHMS OHMS OHMS ;ﬁ
49 45 1 77 297 87
TR T TR AR e
11 Z1 5@ 37 11 74 177 18 :
i1.5 o3 51 35 11.5 73 166 107 ‘
12 24 52 33 71 AS7 114
18.5 as 53 33 12.5 7@ 140 122
26 54 25 13 82 142 13
13.5 285 5= 27 13.8 , 68 138 138
4 29 56 25 14 &7 331 147 :
14.5 BG 57 24 14.S 86 156 157 &
1% 34 57 59 1is &85 122 167
15.5 3 58 21 is.5 64 i1a 177 ’
16 a5 59 20 16 683 1i1iS 188

ABOVE: ZX81 copyv of printout for T- and PI-networks
with unequal input and output impedances.

BELOW: ZX81 copy of printout for T- and PI-networks
with equal Rin and Rout,

UNBALRNCED RESISTIVE ATTENURATERS | UNEALABNCED RESISTIUVE ATTENUAT ﬂﬂﬂré |
T-NETUORIK PI-NETUORE =

R{IN) =82@ OHMS R((OUT)=600 OHMS = R(IN) =620 OHMS R(OUT) =600 OHMS i

ATT. R Fre R3 | 8TT. R4 RS R6

DB OHMS OHMS ODHMS . DB OHMS OHMS OHMS

1 35 35 5000 E 2 19435 10435 69

1.5 sS2 52 F3457 E .8 6966 5966 134 .
2 62 69 2583 2 5235 5235 139

2.5 86 as 2as6 2.5 4198 4198 175

3 123 1@3 17@3 E 3 3509 5589 211

3.5 119 iis9 1449 R 5.8 5616 5816 248

4. 136 136 1258 E, 4 2552 286

4.5 152 1188 = 4.5 2365 2568 325

] 168 168 87 E 5 =142 2142 365

5.5 184 1384 887 = 5.5 1955 1955

6 199 199 503 5 1BQE 1EQ6 448

5.5 215 215 732 = 6.5 1675 1575 492

7 229 229 &E72 Kk 7 ASE69 1569 538

7.5 244 244 615 E 7.5 1475 1475 585

a8 258 258 568 = B 1594 1394 634

8.5 272 272 528 = 8.5 1325 1323 685

= 266 2386 487 s 9 L2660 1260 739

2.5 29 299 453 2.5 12G4 1204 795

i@ 312 312 422 1e 1155 1155 854

18.5 324 324 393 1i0.5 1111 111% 915

11 336 336 367 = 11X 1871 1071 =13 '
11.5 343 3439 344 & 31.5 1035 1955 10486

12 359 as9 522 x I 1065 18963 1119

12.5 370 370 S02 E 12.8% 975 973 1194 )
13 380 38@ 283 E 13 Q4 & G456 12875

13.5 391 391 2ES e 13.5 Gz2 S22 1356

14 4@ 420 249 E 14 8599 599 1444

14.5 410 419 234 E 14.5 878 B78 1536

1S 419 419 228 B A= 860 B6G 1634 :
i8.S 428 428 207 E 315.5 542 542 1737 4
16 436 436 195 16 826 226 1845 |
16.85 444 444 1654 = 16.5 511 . Bl 1960 |
17 451 451 173 17 787 787 2081

17.5 459 459 163 : l 1?58 785 785 2210 |
i8 468 466 1S4 N 15 7S 773 2345

18.5 473 473 145 i 18.5 7E2 7E2 2489

19 479 479 136 E 19 752 52 2640

19.5 485 488 129 F 19.5 Ta4.9 T4 2568

28 491 491 121 . 20 55 TSS 2976 |

REFERENCE: Marconi Instruments, "Useful Data'", page 285

Attenuators
by D. Fritsch
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World Map
on Vic20

This program produces a map of the world
in _high-resolution graphics for the unex-

panded Vic20. | think that it really does
show all Vic owners what their basic
machine can do considering the limited
amount of Ram that it has.

The program plots a map of the world
with a title printed above it which 1akes up
about half of the screen.

The program is written in three parts and
starts off with the setting up of the high-
resolution screen; then comes the main
body of the program consisting mainly of
Data statements for the X,Y co-ordinates
of the display and finally the point-plot
subroutine.

The program starts off by copying all of
the characters that are necessary for the

Open Forum

display from Aom to Ram memory loca-
tions which start at 6144 and go up to
7679; this is so that any changes that have
lubemadﬂtnthacharactarsiur!ha
display can now be made (characters
cannot be touched while in Rom). Memory
pointers are also set in this line (line 10) by
Poking 52,24 and 56,24. This is done so
that the character information now comes
from Ram where the copied characters are
stored.

Line 15 prints the title and sets the
screen and border colours. Line 20 lays
out the high-resolution area of the screen
by Poking the characters from 64 to 191
on to the screen. So that the title could be
printed the characters from 0 to 63 were
also copied into Ram (these are the
normal letter characters etc). The title was
only included in the display to show the
use of both high-resolution and ordinary
characters on the screen at the same time.

The next thing that the program does is

to turn all of the characters which are to be
used for the display, ie 64 to 191 ‘off, that
is, to set their memory locations to zero.
This is done in line 25.

The next part of the program consists
mainly of Data statements for the XY
co-ordinates for the subroutine at lines 200
to 210. These lines calculate which mem-
ory location requires changing and then
Pokes that memory location so that a
‘pixel' is turned on (there are B x B pixels
in every character).

The program takes about three minutes
to complete the display because it is run in
Basic, so to speed up the program it is best
run with machine code subroutines (if
memory space allows). The user of the
program can delete all of the lines from 30
to 199 which leaves him with about 1800
bytes to write his own program which plots
whatever he likes as long as he is within
127 x 63 on the XY co-ordinates (size of
high-resolution area).

144 ' 3=32768 FORI=
NT " "WTHE

' :I'.F'..T—_.I'-'TII

i
L

[

=43
DATA41,23.56.88,61,£4

i
LT R

B g L

L5 (] -_.i w3

— ot |
"y oo

128 D DATAZE, 27, 43, 56,53,
, 47,49, 53

)43, 3
,60, 60

1€@ DATAS2.33.85,85.,¢
,29, 35

,53.54,78

2,28, 30

198 GETAS$: [FA$=""THEN133

) IRE)
219 POKEBX. FEEKC{BHYORC

ATO1535:POKEI+T., PEEKCI+S5) ¢
JORLD IM HIGH RES.
R I=0TO7 FORM=GTO?  POKETTOE+MEZTH 1, [#E+M+E4 : F‘I'"Il-: /

12 DHTQE;,41-TH-T1-r 17,4

i
’ 3
- - _*-— I- .\ - -
ed DRTAZS4.323,42,43.51,37
L T
- _w - - - = i i - - = —
'.I .‘,IH‘!‘_": e = L L e Ew +.-r
S b~
o s
] o W ey e A4 - =
EE DRATRE2,35.45.47.47.43
il i, |
I Bl
) o il el o] — e T e O, M =
S NATASE . SE. 54,3, 13, 25,
= = =
o ':-142
: DATAS!.51.53,.53.,56., 21

=
130 DF'ITH?E_. S 29, 29.29,38,
-4-‘3 UHrH 4,74, 78,784, 7,

=6 DATAT4.7S.53,85,4,26,

n
)
0o

" FORE2E8EY3. 138

s FORE36563, .:-4 FORI=66S8TOVE73 :FOREL. 8 HEXT
5 FERDH [FH=BTHEMNEXTY ;
'EHII 7 READK: FORK=JTOK : GOSUB2GG - HEXT® - HNEXTG NEXTY : DRTARZ, 38,42, 72, 77

E6,62,98,6,4,17,28,25,27.,23
29, 950,52.54,83,50,208,5.12,24.2

2T, 18,27, 47.42,57.79.81,81,84,84.,4,17.,26.,43,0

2, 22,26, 26,44, 56,358, 68,63,73. 4. 12,22.43,56,58,62,66, 73

:3163.1 7"4'.4

=15 Y
4,58,53,73,73

il
m
Ul

Q. 38.,77,7

,37.51.57.59,60.80,33,685,85,4,29,36.51,57.59,608,793.86. 4
178 DATAS1.,56.59.5%.77.587.4,23.34,52,56,59,59.,77.88,3,29,34,52,55,78,88, 3,29, 34
12@ DATAST.4,28,32.53,53,78.79.83,87.3,28.,32,24,86,93,93,1,28,31,2,28,308, 93,93,
19@ DATA91,92.2.28.29.91,91.1,28.29,1,23,29,0.1,30,30

199 PRINT " MnieIeDixia]" : POKE36S635. 248 'END
208 CH=INT M/ S2#8+INTCY/8) RE=(Y/8=INT (Y /8) »¥3 ' BU=6656+0KCH+RY : DA=7=(K-CINT(X/8

21D *RETURN

NEXT ‘FOKESZ. 24 : POKESE., 24

£2.80,25,86,9,5, 12,14, 1415, 21
» 34, 48,52,55,98,96,5, 5
5.4,23,29,29,34.37.,41,43,58,95,5,49, 22,2

ra.31, 48,46, 53,
D.2.15,29.47. 8

53.,56.56,59,83,85,286,3. 13,

1,24,43,57.52,61.67.,62, 72,
75,4,26,31.44,608,68,68, 7
s 7. 78.4,26,25,50,58.,74.74,7
7.85,86.,3,26,38,51,58.,87,87.,5,27,37,31,58

"uﬂ'ua."'ﬂ'EI'l!"'Elir

714+ME22+ 1, I¥2+M+128: NEXT

f'd

J:ln 'i
(= F"E:E.l'\.gﬁ.":-:ﬁ 5

23,98.8.14
S5.4,135,30,32,

21.57.,79.,8

75,4,22,29,43,57.6

74,74,5,27.33.,45
Tr.78.,4,26,37

World Map
by Gerhard Nath
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“
Asterold Lander i) S et
on BBC Micro e v e e
The object of the game is to plant your 8 PRI AR
planet’s flag on the planet Zaxon. Zaxon, it
however, has a moving asteroid belt close 0 MOUEZ
to its surface, which must be negotiated to EORPSRNDE 133/ QeR0IG L3/ ESANK 1431 oRHOC 187 EmBDL 1) EBNDX 187 GRRDC 10 D
achieve a safe landing. You must land in ] e R g o el e D il el i e i
the centre of the landing pad, which is LIBVDU. 3,22, @) 2% 60, 60, 60,24,8.9
located at the right-hand side of the 158 COLOUA 4
screen. If you do land, the flag wil auio- LI DO L e e 08
matically drop from your ship's cargo "'E'Tm‘if.r_l-?a'i'::ﬂ‘(il*""ﬂiiJ-'..i -E.H:!l-'.zal-r'l'a'ﬁ'-.Lil_lllnl-:u‘lfi'.ﬂ‘l"_f_ﬁzll_.._ﬂ'.l;bﬂliﬁl}
hatch. You will then take off again, and you ot el g Mg B AL B IS
musf reach thE lﬂ'F! Df lhﬂ' screen 1o nz.:nrm':r b 3 il Ed TR, R LS 0 Lol Z00 VTRE 5 |0 et 22 0 TREC T 00 T ._,rﬂ::lci.?
complete your mission safely. This prog- 1?E FUR £=1 TO 2088
ram will run on a BBC microcomputer, 188 GUOL B,RNDCT )
model B. 199 PLOT 65.RND{ 12730, RNDS 1828 )
P ; 200 NEXT Z
Lite e 218 GCOL 8,3
10 220 s b eearel Tt S L Al
oh ;
50015630 Makes a sound whﬂnp::m land. gi'g ﬂ;ﬁ ?55 B .
86010 B850 Checks 1o see if you have hit an - 3
astaroid. 258 NEXTZ
890 10 920 MEk!E&nEJtphﬂMHnund if you crash, m Uw ﬂ:m;#F;‘FF:LFF:;FF;‘-FF;‘FF:‘.’FF; IrFF
1158 1o 1370 Prints the Instructions. 278 YOU 23,227, 4FF,&FF, &FF , &FC,&F8,4F8, 4E0, &CO
LSE0 SHERTEMoves the anevids. 280 VDU 23,228, AFF, &FF , &FF, W3F , &1F , 4OF , 407,803
mmm.mujhm 2:PRINTTABC 14, 28 )) CHR$2ZBCHRSZ26CHRSZ27 6BAIF X=i AND Y=12 THEN PROCKASH
JOOLOLUUR 3 69GIF X=0 AND Y={2 THEN PROCRASH
o s BRI 24, 6. 90,09 7001F X=E AND Y=14 THEN PROCRASH
330COLOUR 1 :PRINTTRBCX, Y ) CHRSC 225 ) 7101IF ¥=F RAND Y=15 THEN PROCRASH
mw;f?ﬁm ; : 7ealF X=G AND Y=10 THEN PROCRASH
36B1F AB="X" THEN PROCRIGHT ;EE%E ::? 2:0 Y=11 THEN PRDERHEH
370 IF Ys27 AND X=15 THEN PROCSUCC:GOTO 2030 . AND v=12 THEN PROCRASH
3BBPRINTTABL ¥, ¥ )% o (OBIF X=J AND ¥=13 THEN ‘PRUCRASH
299 REM 76BIF x=K AND v=14 THEN PROCRASH
GOFY=v+1: [F ¥=27 AND X=14 OR ¥=27 RND (rBIF ®K=L AND ¥=15 THEN PROCRASH
#=16 THEN PROCTILT:PROCRASH: PROCGAME 78BIF X=M AND Y=18 THEN PROCRASH
4191F Y327 AND X<3»15 THEN PROCRASH , 79BIF X=N AND ¥=11 THEN PROCRASH
426 PROCHOVE BEAIF x=0 AND Y=12 THEN PROCRASH
43% PRUCHECK : s 810IF X=P AND Y=13 THEN PROCRASH
G4UGLTD 354 - BZWIF X=Q AND Y=14 THEN PROCRPSH
| 4SB0EF PROCLEFT 830IF X=K AND. v=13 THEN PRUCRASH
s AEAPRINTTRBC X, Y17 "1 K=k-1 g4d IF ®=5 AND Y=18 THEN PROCRASH
470IF K(=@ THEN x=%+1 BEEIE ®=T AND Y=11 THEN PROCRASH
4SOPRINTTAB, X, ¥ ) CHRE2ZS 86OENDPROC
438 PRUCHZCK S7rBDEF PRIUCRASH
SEBLUTU 2t 889 FRINTTAB(X,¥ 2" ©
S1BENUFRULC 23030UND 9,-135,6,209
SERDEF PROCRIGHT FABFOR 1%=-15 TO B -
SIBPRINTTABC K, ¥ )" " : XskK+1 EIESDQND @,1%2.6,3
24BIF Xy=1% THEN x=x-1 EEBHEKT
SoMFRINTTAB, £, ¥ )2 LAREZZS 93BPROCGAME :
) 564 PRUCHECK 94BENDPROC
. SrEGOTO 330 9oEDEF FROLGAME:
; JoMENUPR L 260 COLOUR 3
SHEDEF FROCSUCE Fracls
EABFOR X%=1 TO 28 986 IF Y=@ THEN PRINT" WELL DONE.
610SOUND 1,-12,38, 1 YOU™ :PRINT : PRINT"
beAasSOUND 1,-1Z,123, 1 COMPLETED YOUR":PRINT:
E2ONERT £ PRINT"  MISSION SAFLY.":PRINT:PRINT
B4GENDPROL SS@PRINT" RANOTHER GRAME (Y~N)" .
| 65A0EF PROCHECK 1 0P0RAS=GETS -
¢ bEBIF X=H AND Y=18 THEN PROCRASH 101901IF As="Y" THEN RUN
W 67OLF X=B AND Y=11 THEN PROCRASH 10201F RA®<>"N" THEN GOTO 1006
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Open Forum

1838CLS

L @4achy

1 ASEENL PR

{3680 EF PROLTILS

1278 COLOUR 1

1‘3%?&.! 23123@1 B,58, 128, 127, 18,28, 18, ib

L @IAPRINTTRB. X, 28 )"

{ {@BPRINTTRAB, %, 28 ) CHAREZ3Y

11 1BENUPRULC

11280EF PROCimstructions

1138CLS

1 140PRINT

{1S@FOR ZZ2ZZ=@ TO 1:PRINTTHREL1E.

LELL Y MABLG 1L ANE] 5]

“H5TEROLD LANDER" :NEAT 2222

1168PRINI

117OFRINT "As Cartain of the SKYHAWK sPaceship,”
1180PRINT“vou must Suide your craft througn the'
{158PRINT "asteroids and Plant on the Planet Zawon'
|ZPPPRINT "your Planet’s flag. When - and if = sou
1Z1BPRINT"land on the Planet; the flag will”
{ZZEPRINT "automatically droP from the cargo hold,'

1238 PRINT"If uwou do succeed in Planting the flag,

|24BFRINT “you then have to reach the toP of the”
|Z53PRINT "screen without hittin® an asterola.”
126BPRINT "You must land on the centre of the
L27@PRINT 'oreen landing Pad, which is located on’
1Z2BBPRINT"the right hand side of tne screen.’
{290PRINT If wou do not land in tne centre of the'
{380PRINT " landing Pad wou will explode. If wou®
{31OPRINT"hit an asteroid sou will also expiode.”
{320PRINT "Kess for movind sour sPacecraft are’
1338PRINT 'as follows:"

1 34BPRINT

1358PRINTCHRS131"E - LEFT X = RIGHT"
1363PR INT

| 37BFRINTCHES 138" PRESS ANY KEY TO START"
13590A%=GETS

1 Z39BENDFROC

14800DEF PROCMOVE

1418 COLOUR 4

14Z20FPRINTTABCA, 18)" " :A=A=-1:IF A<=@ THEW A=18
{438PRINTTREBCH, 1) CHRSZ224

1440C0L0OUR 1 :PRINTTABCX,Y ))CHRS225:COLOUR <
1458PRINTTRBLB, 117" ":B=b-1:1F B{=0 THEN B=18B
1460PRINTTABLE, 11 )i CHRS$Z24

1478C0LOUR 1 PRINTTRBCX, Y ); CHRE225:COLOUR ¢
148PRINTTRABC S, 122" ":Cal~1:IF C<{=@ THEN C=18B
1433PRINTTRBLL, 127 CHRSZ24

1 SP@COLULUR 1:PRINTTRBCX, ¥ )i CHR$225: COLOUR 4
1S1BPRINTTABCD, 132" ":D=D=1:1F D<{=0 THEN D=18
I1S26PRINTTABL D 13 CHRS224 :
1S3BCOL0UR 1:PRINTTRABCAK, Y ) CHR8Z25: COLOUR 4
1548PRINTTRABLE, 140" “rE=E~1:[F E<{=Q THEN E=18
1SS@PRINTTRELE, 14 }; CAiRSZE4

1SEACOL0UR 1:PRINTTABCR, ¥ )i CHR®Z225: COLOUR 4
{S7TRPRINTTABL(F,15)" ":F=F=1:1F F{(=B THEN F=iB8
1S3BFRINTTABLF , 13); UHRSZ224

1598LOL0UR 1 PRINTTABC X, Y 2 CHR®Z2S ' COLOUR 4
|GAEPRINTTRB(G, 1B)" ":G=G=1:1F G{(=8 THEM =18
161BPRINTTABLG, 18 ) CHRSZ224

162B00L0UR 1 :PRINTTABCX, Y )1 CHRS$225: COLOUR 4
|E3BPRINTTRABIH, 112" "iH=H=1:[F H(=@ THEW H=lB
1C4OPRINTTABLH, 11 ); CrRSZZ24

1ESEC0LOUR 1:PRINTTABL X, ¥ )1 CHRE225: COLOUR 4
165EPRINTTRBC T, 120" “+I=I=1:1F I<{=@ THEN l=lg
167OPRINTTAB. 1, 12 ) CHARS224

16BBCOL0UR L:PRINTTAG. X, ¥ ) CHRSZZ5 COLOUR 4
{6FUPRINTTABL J, 132" "i1J=J=1:IF J(=@ THEN J=18
17BBFRINTTRB. J, 13 1 CHRS 224

{71OCOL0UR 1:PRINTTABCX, ¥ ) CHRE225: COLOUR 4
1FEBPRINTTABLK, 14)" "KmkK=1:]F K{=@ THEN K=18
ITSBPRINTTABCK, 14 1 CHR$Z24

{74OCOLOUR 1:PRINTTRBCA, Y 2 CHRSZ25:COLOUR 4

17SAPRINTIABIL, 15 “sl=l=1:IF L{=@ THEN L=i8
17EAPRINTTRB.L, 15 2 CrRSZ24

1 PPBCOLOUR L:PRINTTRBLX, Y ) CHRS225:COLOUR 4
1TEOPRINTTRBI M. 122" " ifM=M=1:IF M<{=@ THEN M=iB
| 7IaPRINTTABCM, 18 ); CHRSZ24

18BACOLOUR 1:PRINTTABL A, Y 75 CHR®EZS : COLOUR 4
{1B1BPRINTTHBON, 110" ":H=N=-11[F N¢(=@ THEN N=18
1ecBPrRINTTAB.N, 11 )i CHRS224

1830COLOUR 1 PRINTTREOX:Y ):CHR®225: COLUUR 4
1B4BPRINTTAS{0, 120" " :0=0=1:IF (K=@ THEN Owi®3
I25OPRINTTAB. U, 12 1 CHRSZ224

1868C0LOUR 1:PRINTTREBLX, Y ); CHREZ225 COLUUR 4
1BFEPRINTTAZLP, 13"  P=P=1.]F P{=@ THEN P=lg
1838FRIN TABLP, 13 LrR%Z224

1892C0LOUR 1PRINTTRBL K, Y ) CHRSZ2Z5 :COLOUR 4
192EPRINTTABCG. 14" " 1@=@=1:1F Q<= THEN G=18
1919FRInTTABI G, 14 ) CARSZE4

122800LUUR 1 FPRINTTRBC X, ¥ )i CHRSZ2S : COLOUR 4
1730PRINTTABCR, 13)" ":R=Rk=1:IF R{=B THEN R=18
1942PRIM TROLR 15 ) CARSc24

LASEC0LOUN L PRINTTREON, Y )) CHRSZZS COLOUR 4
196BPRINTTAGL 5, 18" "i8=5-1:IF 5¢{=8 THEN 5=1B
137FBrPRINTTRE S, 19 UnRS2Es

138800l 0UR 1:PRINTTAB, X, ¥ ) CHR$225: COLOUR 4
199OPRINTTREC T, 110" ":T=T=1:IF T<=8 THEN T=iRB
ZROBPRINT TABL To 01 )i Crrs224

EALBLILIUR L PRINTTABL X, ) CHRSZ225:COLOUR 4
ZBZBENDPRUC

ZB30PROCFLAG

2040PROLTUNT . o

ZAS8CoL0UR L CULDuUR A28

, CBSBPRINT IRE. X, ¥ I LHRSZET

2874 AE=In<E~$(0)

zecelF A¥="Z2" THEN PROCZ

ZBIBIF AS="x" THEN PROCK

Z1BBPRICMUVE

2118 PROCHELK

2128 PRINTTRE( X, T

Z13Bvey=: JF v{=8 ThgN PRUCSUCC: PROCGRME
Z1400L0TO 2050

Z15RDEF PROLCZ

Z16BPRINT TABL K, ¥ 37 " 1 K=g=1

Z17BIF K{=8 ThohN x=x+]
Z1CHPRIAT VAR K, ¥ 1 UHESZED

21905000 zB8d

22aBEnDFROL

£2180eF PRUCK

ZEZBPRINTTABCE, ¥ 2" " ox=ie]

ZE3BIF x)»=18 THEN X=x-1
Z24BPRINT TAB. &, ¥ )1 UHREZZS

Z2SBE0T0 2ok

ZehRENDFRUC

Ze7a0EF PROCFLAG

Z28aCOLTUR 1

ZE90VDU 23,260,443, 499, 402, 4FB, 4F0. 4F8, LFO, AFF
ZEadyol 23,241, 4F3,8F8,4F 8, 4F3, 450, LBO, kB0, 408
2318VDy 23,242, %005, &ug, 408, 480, &FE, &FB,LFE. 4o
Z32BPRINTTARY 15, 26 2 CHRSZ4 2 :

2339F0n Z&d4=1 TU &99:NERT
EEABFRINTIRB 18,26 5" 7
L3SOPRINTTABL 1Y, 27 ) CARS 24l

2IRBFOR ZZz=1 TO S8k :NekT
CATOPRINTIHEL L7287 237

2E3% PRINTREL 1Y, 24 )i CHRSZ4 1

£359 30UND 1,-15.100,1

24PBENDPRUC

241B0EF PROCUUNT

ZAZBINT =3,

2430COL0UR F: CULDUR 138
E2AAEPR N TRsl 15, 25 2 ONT

2a38F 1 niencime=T i Me+182

FASBREFEAT UNTIL TiMe=Finishtime
ZATAUNTECNT=1:1F CnT(=8 ThEn PRINTTABC15.28)" "ENDPROC
ZaEEIT) £R4E

24D R

Asteroid Lander
by Philip Wells
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° il argingl progeams lor you 1o ioad into your g

*Hmmﬁmmmwm. E" o — 1 =

'wmmahrmmmmmfmnum = (D ‘+-

lengin , hinary searches, bubble sorts, floating point  + = |

arthmatic. graphic Suplays and much, much more — CndeEegaies

Program Titles inglude:  Write, modity

Maching cods Wi —  cora eing s B Basit et g NIGHTFLITE PUTS YOU AT THE CONTROLS OF A LIGHT ASRCRAFT
ecor . Mo need 10 LS an Assembiss FLYING AT NIGHT, YOU CAN
vefil you have Ehis program, @ CLIMB @ DESCEND @ TAKE OFF @ LAND
Laarn about fixed lengih records, save @ BANK LEFT DR RIGHT

Index filg — marreric and siring lislds, add 10 sart, @ NAVIGATE BETWEEN BEACONS

ZX81 HEWSON CONSULTANTS ZX SPECTRUM

i
miﬁ’mw*ﬁﬂ* bt NIGHTFLITE £5.95 PUCKMAN NEW! £5.95

HELPLINE — hmmmnrm I quevies in hig
column in Sinclay Liser, the author of HINTS & TIPS FOR THE ZX80
ind HINTS & TIPS FOR THE ZXB1 now pewsants his 20 BEET

IX SPECTRUM

maidy, delele and print your rconds & RAISELOWER THE FLAPS

|ceal 28 a compter basad card index @ RAISELOWER THE UNDERCARRIAGE PILOT % £5.95

Lim her B0 e the gt ribuie e i ADULIST ENGINE APM
Duckikzat. et L @ RAISELOWER THE NOSE VARYING AMOUNTS Mo 3nd euciing. Mok challangas you

Binary searches and variabée record Flunwy lights apoear on spproach. 5 modes including Autogiict. Written by 0 take oY, fly Detwen BAACONS . then
Dhary — lengins are mepkained with this wseful and 4 quaiified ight aircrat pilot. fand whilst walching wend speed &nd

intaresting program dodging craggy mountams — eddher
PLUS: FOOTBALL, DIGITISER, DAT FUNCTION PL i Ep AR % mm“{ﬂ#

1 : P 1oN - PLOT, A rries! T Bha begunnes and (he expenerniced SRERMAGE, YOu By SUA R
progaammer alis, This hand — g0 distaded
AEDRESSION, HISTOGRAM and many more ready reckone fists il 500 pius 280 maching cods instruchions n decimal ey Datst e 1 it
ﬂl‘_lﬂdmmllHH-E'lllr nm';‘ml:l.ﬁiﬂﬂpﬂﬁ'umm — jus! I gain confidence then batbe
SPACE INTRUDERS .. . . . e ey e Crusé-taterenced. Suppiled n & protective Iransgarent waile your way Ihvaugh & further modes. &
A £5.99 for sasy refesence and durability wmqmmm
PROGRAMMERS TOOLKIT ... i £%.50 plane . Increasing
et PROGRAMMERS £6,50  indifficult, lesting your sksts. Good
PROGRAMMERS TOOLKIT fo the b4 = ®s  TOOLKIT e onhe
ETATIETICS 3 e R _ _ ) Tha ramener's Friend and Stive! Are you writing your awn programs lor
T 0.7 mim?mwunmﬁum-umnnunm= mmmm
!#?LME DICTIONARY ......... _ £ g:!;ﬁ.mmm.wmmn sophisticated programs by doing your
NAYAL BLOCKADE XN oo BAES Simply create 3K of space sbove Ram top snd then ioad the Toolkd in the
I8 nor wity. The Toodol hides above the Ram top swaiting your command
MACHINE CODE EDITOR ! . s You can now inad eusting programs hem cassette lor the Toodon 1o operate
IX SPECTRUM on, O type in a wols néw program’!
MUSIC & SKETCH ; el ] . Towlkat funchians inchsde
IX EPECTRUM " RENUMBER incluing the destination fines of B0T0's and GOSUA's
: ER-EENFM lings and Step sind specitisd by you
LINE RENUMBER 495 - RERVACE characters) or ownin ot o mand
¥ PLACE characieris) or foken(§) with an | numiber of ohers

PROBADLY THE MOST USEFUL UTILITY PROGRAM far the TXR1 specilind by you : : e -
LIME Fanamber i 2 full machine code Progeam which resides in 14K * EDIT to create subroubnes af a siroke by maving blocks of basic program
abarve Raniiop, eaving you 154K (0 load your own progrems ints lirues SEMD E.AE FOR FULL CATALOGUE OF
Al your command, Line Renimber wil renumber your program * FIND a basic program string speciiied by you HARIYWARE, SOFTWARE AND LATEST PRICES
inchading the destmstion lines of “GOTO's and GOSUE's (line * IMPUT prompts lor a bwo digit hexadecimal code and pokes it in 8 a
rumdsery onfy). Line Renumbed is avaiable tor use with 16 and G4k Epecified adoress (Fegquss with order of qools Accesy of Banclayeand rumiber i
mamares. Plsase spacly which you requene (B4K verson resides al * Separate vorsion gvailable for 48 + 8 and B4K memones (resides at HEWSON COMSULTANTS, Dapt POC . 604 51 Mary's Sireet,
B197) HIG Wallingford, Oxon 0X10 DEL

AS SEEN ON THE
BBC COMPUTER PROGRAMME
WHY BUY THE BBC MICROCOMPUTER?

Only this machine has the massive endorsement of the Department of Education for use in all
schools, of the BBC itself through its Computer Literacy Pages, and above all in the BBC TV series
on Computer Programming.

The BBC Microcomputer also boasts Expansion Capabilities unparalleled in any other
home computer.

Why buy from Data Exchange?

As an authorised distributor, we have large stocks available now, in time for Christmas, and the
new BBC Computer Programming series in January.

Don't be disappointed, ORDER NOW, from DATA EXCHANGE
Price list including VAT
BBC Model A £299.00 (+ £5.00 p+p) SOFTWARE
BBC Model B £399.00 (+ £5.00 p-+p) Free Invaders game with each machine
Cassette Player £34.00 (+ £2.00 p+p) purchased. ~
Sekosha Printen £245.00 (+ £4.00 p+p) Full list available on request.
Beebstick — all leads included
Prices include post and packing.

PLEASE SEND ME

DATA EXCHANGE Please make cheques payable to : Data Exchange Ltd.

41 HAMILTON SQUARE
BIRKENHEAD, MERSEYSIDE L41 5BP. Tel: 051-647 9185/6

POPULAR COMPUTING WEEKLY




e T e —

iy

PROGRAMMING

Save it for
a rainy day

John Durst completes
his article on memory
saving techniques.

Storing a character in the recognised ZX
character code often uses a good many
more bits than are required to store the
actual information. For instance, the figure
“1" has a code, 29, — which is 0001 1101
in Binary. This uses five of the eight bits
available, whereas you only need to code
one bit, 0000 0001, which has the value
“1 ”..

By looking for these values, rather than
the characters for each digit, you can
always code for two digits in one byte, and
sometimes for three. There are 256 possi-
ble characters. So you can code ''123456"
as, "CHR$ 12, CHR$ 34, CHR§ 56",
which only uses three bytes, instead of six.
To get the number out of the code, you get
the ZX to print the appropriate Codes.

But you run into a snag when you try a
practical application, like a telephone num-
ber. To ring Popular Computing Weekly
you have to dial, “01 839 6835". If you
code this, as I've described above, you will
probably come up with, "HBg™?71. But
when you de-code it, you get, 18396835.
You have lost the spacing which makes
the number easier to remember, and,
more importantly, you have lost the lead-
ing zero, so that the STD dialling is up the
spout.

What we need is a system which will
keep all the zeros and preserve the spaces
in their proper place. In fact, we need a
system which counts in 11s, rather than in
108 — digits 0 to 9 = 10, plus “space” =
11. We can still get two sets of digits into a
single byte, because 11 x 11 is only 121,
which is well within the limit of 256.

So much for the theory, but what about
the practice? Well, Figure 3, lines 10 to 90
give a simple Basic program, which will
code the numbers and spaces into two
halves of a single byle. The de-coding,
once again, is more handily done with
machine code as listed in figures 1 and 2.

The coding is split into two sections,
because the first part is identical with the
machine code given in last week's article.
Its purpose is to locate the beginning of 2%
among the variables. You should have
your coded number ready in Z5. The
second part of the code will work out the
number, spaces and all, and print it.

The first part of the code has been set
up as a subroutine named Findz%. This
subroutine is called at the beginning of the
main Usr routine.

You will have to enter the machine code
in columns 2, 3 and 4 exactly as listed,
using the Hex loader | showed last week.
Remember to allow enough blobs in the
Line 1 Rem statement, to make room for

the machine code. You should have at

" least 39.

Once you have entered the machine
code, you can add lines 90 and 100 and
Run the program. Enter the telephone
number of your choice, press Newline and
""Hey presto!” out comes the coded ver-
sion of the number, with the de-coded
number underneath,

In a practical program, you would prob-
ably store the coded numbers in an array.
Then you would have to arrange to dig
them out and get them into 2%, using a line
such as Let 2% = B% (J), immediately

before the Rand Usr 16531.

If you want, you could incorporate the Mr
& Mrs program, given last week, into the
same block of machine code. To do this
you should load another Cd 82 40 im-
mediately after the 18 ED, which will call
the Findz$ subroutine again. Follow this
with the second half of last week's listing,
starting at 06 02 AF.

When you want to call this routine, you
should use Usr 16553. You would then
need 55 spaces in Line 1 Rem to make
room for the machine code for the two

programs.

CLS 777TAN L
RETURN CULEN .
77 GOSUB
22

1@ DIM X$(12)

28 INFUT X%

38 FOR J=1 TO

=1
l]:ﬂDE'

‘EE
7O

8@
@ PRINT IS5

NEXT J

> d |
a1 5!9 6835

Fig. 3

SODING & DACODING A TILIPHONE NULBZR
4882 3E SF L A.SF
iasd @1 FC FF te Bt ,FFFEC
4957 2R 14 40 LD  HL, (4014)
isse &3 3Re Bk
4.38C Eg éﬁ (HL Y
408D 20 FB %ﬁb NZ , 498R
4@8F 25 HL
ia90 23 INC ML
4091 a3 INC HL
4992 C9 . \RET

Fig. 1 Subroutine: FINDZg

1 3 ©D 82 48 CRLL 4888 CALL FINDZE
P96 @6 o2 Lo 8,92

4398 8BF ¥oR R

4834899 ED oF R

4988 FE @@ It = o0

4290 =€ 8= R Z 4871
a@9F C6 1B RAROD =R,1B
4@R1 D7 SST_ i@

49R2 10 Fa4 DJNZ 4998
40R4 @D DEC C

4@RsS C8 RET 2

4@R6 =23 INC  HL

49R7 18 ED JR 4996

. Fig. 2 Decode & print Phone lo: in 2

1 REM y?2® UhﬁLﬁm
3

22222222222222222222222

i=2

489 LET X=1{@ AND X% (1) ="
CE X$iJ) —-27 AND X%(J) 42> "1.
LET Y=10 RND Xsl(J+1) = + 1
¥ iJ+1) 27 AND XE (J31) <)’

LET X$(J/2+.5) =CHRS (163X+Y

LET Z%=X%{( TQ &)
=2
120 RAND USR 16531

BASIC program encodes 12 digit
phone Fo: in 6 digits (in 2Zg)

STERP =2
3 +IC0

)+
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SPECTRUM

M

Dwelling on
Ragnarok

John Scriven gives a few
hints and tips on writing
structured programs.

Some of the points | am going to raise will
no doubt irritate a number of you, outrage
a few, and unfortunately confuse others. |
hope that somewhere in the gloom, this
article may help you to think about the
programs you write and at least prevent
you from passing on your faults to others.

Before | start, there are two important
points — (1) | have been guilty of most of
the following faults myself, and in mo-
ments of weakness still fall prey to them,
and (2) there are no such things as perfect
programs, only those that suffice until a
better version comes along.

When writing a program, the first thing 1o
do is switch off your computer, go away
and find yourself a piece of paper. Natural-
ly you need to know which computer you
are writing for, both its potential and
limitations, but actually composing at the
keyboard is not the best thing to do. This is
a terribly difficult habit to break and only
became easy when | realised that | could
sit in a pub or on the beach and continue to
program.

Sketch a rough design for the program
on paper. These questions may help —
what is its purpose? Who will use it?
Does it need instructions to run? Does it
need graphics, sound, elc?

At this slage, it is a good idea to work out
a flow of control through the program. You
do not need to use standard flow-chart
symbols unless you wish to. As an exam-
ple, | will write a program to demonstrate to
primary school-children how to build up a
curve from straight lines (curve stitching,
as it is more usually called).

RUN — INITIALISE — INSTRUCTIONS - MAIN
PROG. — REPEAT?

Attending to the needs of the user first is
called the Outside-in approach (although
many people do not use these rather

1020 GOSUB 3000 : REM Instructions
1030 GOSUB 4000Main Program

1040 GOSLUB 5000 : REM Repeat Option
1050 GOTO 1020 : REM Repaat Chosan

In effect, the program has now been
writlten — it only nee~ the subroutines 1o
be filled in. You may have subroutines that
perform particular functions already on
casselte, in which case it is comparatively
simple to merge them with new programs.
If you do not happen lo have any sub-
routines handy then it is necessary to sit
down with some paper and work some out.
It is only at this stage that you need lo
switch on the computer and try them out,

First, the subroutine that handles in-
itialisation. If you state somewhere Let A =
X, then you should have assigned a value
to X previously. Some machines assign a
default value, usually @, to undefined
variables, but the Spectrum will produce
an error message telling you at which line
you have attempted to use the undefined
variable.

If you use a subroutine to initialise
variables and also label them using Rem
statements, rather than dot them about as
and when they occur, you can see at a
glance which ones you have used pre-
viously and what their purpose is. It should
be clear that you do nol necessarily know
these subroutines at the development
stage of your program, so set up the first

line and add to it when ready.
2000 AEM Initialisation Module
2010 LET A = 1, etc.

The curve stitching program needs no
initialisation as such, so it can simply be
used to set up the colours of the border,
paper, and ink, elc,

To design the main program module, try
sketching a few lines on paper to show
what the display should be like. On a
Spectrum, there are 256 x 176 points you
can define, so a piece of graph paper with
at least 26 x 18 squares may be a help.

How will the display be built up? It is

one at a time, but this is wasteful on
memory and hardly elegant. If you know
the starting position for each line and the
step size, it is better to use a FOR— NEXT
loop. Many programs that appear in maga-
zines could be improved a great deal by
use of loops. A brief example of a charac-
ter generator may suffice:

10 POKE USH “a", 128

20 POKE USR "a"+1.66
30 POKE USH "a"+2,23
40 POKE USR "a" +3,45
50 POKE USH "a +4,14
60 POKE USR "a"+5,10
70 POKE USR “a"+6.20

B0 POKE USR "a"+7,128

1 FORN=AQTO?7
20 READ X
30 POKE USH
40 NEXT N
50 DATA 128,56,23,45,14,10,20,128

"a'+NX

The curve stiching main module can be
trimmed by using a loop to generate lines
from all four sides of the sguare at the
same time. Note that the program lines are
spaced 10 lines apart. Even on a machine
with a renumbering facility, it is useful to be
able to insert lines you need at a later
stage.

The repeat module is fairly simple. If you
offer someone the chance ol restarting the
program, you can use an /Inkey$ function
to check for a certain response from the
keyboard. This successfully error-traps the
user response — any other key press
apart from Break is ignored.

If this program is to be used by anyone
apart from yourself, it needs documenta-
tion, ie notes on how to run the program,
what it does, how to change it, memory
requirements, etc. This information can be
on paper, or it can be present in a limited
form inside the program.

As this program may be used by young

possible to define each line on the screen to page 25
1 REM d of Tthi Sound & COLlOUWUr the
2B REM rCLURUVE S5TITOCHING =2 n delate Linegs 48078 & ti,‘lﬁ-
-8 REH fau can bBreakihe progiram al an
Al REHM B JDOHN SCRIVENR 2. 7.BEF sl‘.a!; b pressing CAPS 5HI
=8 REH & A and restart by preszsing

1B BEM FEFFFEFSFFEFREREFIFEREFERF CONT than ENTER™

iga®s REM Conlrol HModule Sa88 INPLUT Préss ENTER now t0 b

i10D5 REM FEFERFFPPFFFEREFFEFCESEE i

iPi1Pp GD SUE 2FEOD: REM Ina Iialsxa
igEe GD BUBE I8PB: REW INStruCki
1838 GD BUE 4pD: REM MHain Frog

4DPRR REM rttll-lll-illll-l-l-ll-l.l-l-il-l
i@l REH sHain Programsg

IBE8 REH FFEFrFEFiPRidFEFFRFE2EFFF
4930 FOR Z=3@ TO @ S5TEP -E
4040 IF =0 THEN LET IXI=]

fiendish terms, you may come acrossthem |184e oo sup seee: REM Repeat DF 4@Se CLS . PRINT AT 18,21, STEP
in text-books). 1858 GO TO APp2P: REM Repexl Chos a.g%g REM 2 e B
Now you need to sort out the flow of E-m REM £££eEeesesairatasbsssss ?-Egg REH F: G Ak STHEE T
control in terms of line numbers, then use  |S838 REN sstssssssscssbssscesrss 4108 REM
tI"I-EH'I'I o hﬂ‘ip ﬂrgﬂnlﬁﬂ your program. One EE:!I BORDER 7: PRAPER 7T: INH T - :iég EEEIF -Bl1,n 4: REH 2S50UNDs
way is to have a control module at, say, 3838 BETURN . ccrrresrerecrrs L148 PLOT 8.0 DRAL N, 16@LE
i i i PLOT & - 1E6B =T .
ine 1000 and subroutnes a, o nstance, |S535 888 HEILEELIEEE ohey, IR G BAbeunRin et
- | +
i et . : TCHING ££=; BT i‘,‘." SEEEEENDESSS 4153 PHIJ-H-E 2B8: HEXT Z
Designing a program using a modular s====masm=ah 4198 RETU
approach is often called the Top-Down |i°aras i1inesifrom each sige o0/ 8 5018 REM IEIHH'H Siony s
5 t - sSas

method, a term borrowed from psychology "‘ti:':’rg}rf*:;-.i’:EE.EE:’H:EEE.:*;I‘L Engg EE’:‘:{E{‘IETH'E;HE;*ﬁ#:
(Note that these methods are not mutually |2h 13:'{3" tomeletZs Vni Squl?  L9Ts38-Ra7sigpl Pe®ts
exclusive, but that the best bits of each are E:j LIS =1' el Y2 CREe SF agsiv BRTags"y" THEN RE
combined) eB@ PRINT * You Will be ablz TURN bl =

. ' to sEf The curves bEcose SL,iONJ EEEH IF ag="3" DR ag="s" THEN 5T
. In 1)1?{ m;:_lampie program, it produces a Eihgi_i’;; “""’J" ciloser 169 Cr-s B0 TO Bo4s
result “ e this:— 278 P e Yyou 981 Tirs
1000 REM Control Module
1010 GOSUB 2000 : REM Initialisation
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page 24
children, or people of limited experience, |
decided to make it auto-running, so it is
saved using Save "STITCH" Line 1. The
program will execute itself when it has
finished loading, and go straight to the
instructions. This method is useful on two
counts — firstly, it makes it easier for
inexperienced users, and secondly, if you
hold any information in variables or arrays,
they are not lost accidently by using Run.
When information is displayed on the
screen, it is impossible to know how long
the user will take to read and assimilate
the display. It is clearly then, an unwise
decision to specify a particular length of
time to hold the display. All that is neces-

sary is a line such as:—
INPUT “'Press RETURN 1o continue™: 25

The last module, the repeat option,
could be included in the main program but
makes more sense as a separate module.
Instructions for key pressing should be
specific rather than general, ie it is better
to say "Press "Y" to continue” than to say
“Press any key” (on the Spectrum, as well
as many other machines, it is necessary o
check for a lower case ''y" as well as the
upper case).

It can be seen in the listing that | have
included the opportunity to Siop the prog-
ram at this stage. There is nothing more
infuriating than discovering that the only
way to escape is to pull out the mains plug.

The program is now almost finished
(sighs of relief), and a check through the
listing should show how the flow of control
operates. The final touches are a litle at
the beginning and an author/date line.
Note that all Rem statements are nested

between empty Rem lines, eq:
10 REM

20 REM "CURVE STITCHING"

30 REM

This does nothing more than to make the
modules stand out.

If you are interested in encouraging
good programming practice or hope to go
on to more structured languages, like
Pascal, Comal or even BBC Basic, you will
find the leap into the unknown less painful
by adopting a more sysiematic approach.
Since Dijkstra's famous article, "Gofo
statement considered harmful”, back in
1968, many people have commented on
their over-use in Basic — OK so the
program works, but can you still see why a
month later?

You may disagree with much that | have
written, but | hope it will make you think
next time you consider writing a program.

Generating
coded ends

We call this the standard ending. So we
might as well make the program generate
this code at the end of the routine auto-
matically. Here's the loader in its simplest
form (in 1K you can save memory by
shortening the Print phrases):

1@ PRINT "BASE ADDRESS:(0";
INPUT B
PRINT B

INPUT D

PRINT D
FORI=0TOD-1
POKEB + 1.0

NEXTI

LETA=B+D

PRINT “CODE:" g
INPUTC |

IFC <@ THEN GOTO 180
PRINTC

POKE A.C
LETA=A+1

GOTO 120

CLS

FORI=1TO9

200 POKEI-1+ A, M(I)
210 NEXTI

The last three lines assume that the
array M has been set up in command
mode (ie without line numbers) by:

EEEIsLses

)
110
120
130
140
150
160
170
180
190

DIM M (9)
LETM (1) = 62
LETM (2) = 3¢
LETM (3) = 237
LETM (4) = 71
LET M (5) = 253
LET M (6) = 33
LETM(7)=@
LET M (8) = 64
LET M (9) = 201

These are the standard '‘end of routine”
codes mentioned earlier.

Or, you could input these values into M
using a For loop, and then delete the loop
before saving. Either way, do not forget to
execute the program with Goto 10 and not
Run, so that the array values are pre-

served

Now, execute the program:
220 LETY = USR (B + D)

The Yvalue returned by Usrisn't usually
needed, but it has to be there to satisfy the

PRINT “NO. OF DATA BYTES:O";

syntax of the statement. It actually con-
tains whatever was in the Be register pair
on returning from the machine code
routine.

Finally, we look at the state of the

program and its dala:
230 FOR| =BTOA + 8
240 PRINT |, PEEK |

250 NEXT |

Now, to run the program. Firstly, the
machine code routine has to coexist with
the Basic system. If we're careless, Basic
will clobber our defenceless little routine,
because it's always moving things around
in memory.

One way out of this problem is to fool
Basic into thinking that the top of memory
is below where it really is, and use the
resulting “attic” for any programs we want
preserved. To do this, Poke the bytes
16388 and 16389 (which together form a
system variable called Ramtop) with the
address from which we wish to start our
program. In other words, this is the first
address which is unavailable to Basic. As
usual, the low byte contains the least
significant value.

S0, taking an example for a 1K machine,
HRamtop contains the hex value 4400 fo
start with. If we wan! lo allocate a 256
(decimal) bytle attic, we have to set Ram-

top to 4300:
POKE 16388, 0 | =00 hex)
POKE 18389, 67 | =43 hax]

Incidentally, 4300 hex=17152 decimal,
and you can omit the Poke 16388 unless,
for some reason, you've changed it from
its usual 0 value praviously.

Now we type New because Basic only
notices that Ramtfop has changed when
new is executed. Next, load the "loader”
program and run it. In response to its base
address request, type 17152, and, to No.
of data bytes, type 1. Finally, key in the
machine code (62, 4, 6, 7 elc) terminating
with a negative value — a delimiter that is
ignored on loading but signalling “end of
code listing".

The system responds by printing the
contents of bytes from 17152 onwards. In
17152 is 11, which is the sum of 4 and 7.
This should not be surprising, since that is
where we asked to store the result, and it's
also the byte we allocated for data. The
rest of the “memory dump” just confirms
that the program is correctly stored.

Experiment, by altering the values being
added (just Poke new values into 17154
and 17156 and goto 220). Alternatively put
the result somewhere else — say 17153.
See how it changes the program?

If you have any machine code sub-
routines/tips/games, please send
them to: Machine Code, Popular Com-
puting Weekly, Hobhouse Court, 19
Whitcomb Street, London WC2 7HF.

Reproduced from Machine Code and bet-
ter Basic, by lan Stewart and Robin Jones
(price £7.50), by kind permission of Shiva
Publishing Lid, 4 Church Lane, Nantwich,
Cheshire CW5 5RQ.
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Temperament
and the
Dragon

Simon Owen looks at the
pros and cons of being

a Dragon owner.

This article is mainly dedicated to all those
people who, like myseif, spent hours hun-
ched over that little black box — namely
the ZX81, and who now own or are
thinking of becoming owners of that mira-
culous, if slightly temperamental creature
— the Dragon 32.

Oh, what a lovely sight that Dragon is,
too. A real keyboard at last. Much more
thumping of the dead 'touch sensitive’ one
on the ZX81 and | would have had no
finger ends left. The high resolution
graphics are super as well after those
chunky 64 x 32 things.

But— and it is a very large but at that —
the manual, which claims to be compre-
hensive, certainly does not live up to its
promise. It is not a patch on the Sinclair
one which is witty and very useful. A
first-time user would have a lot of difficulty
making the machine do anything at all. As
it is, it took me ages to make any sense of
il

A week and a half and nearly a head of
hair later, | read that this new animal of
mine is really a well-known colour compu-
ter in Dragon’s clothing. With this informa-
tion ringing in my brain | begged the
money from Mum and off | dashed, hot-
foot, to the High Street to buy ‘their
manual. | arrived home triumphant with
this book, which at £3.95 was great value,
almost as good as the ZX81's. It covers in
detail (a word | do not think the people at
Dragon Data know) all the graphic and
some of the string functions, except for two
which still have me baffled — Get and Put.

The first difference between our dear old
81s and the Dragon becomes obvious the
minute you turn it on — the screen is
smaller than we eighty-oners are used 1o,
Another difference, and quite a good one (|
think), is the Print@ command instead of
good old X and Y.

When listing a long program the screen
size can be a nuisance. You have lo be
very quick to stop the listing going off the
top of the screen. However, the Renum
command is great. All that time spent
editing line numbers, etc, can now be done
in a second. | had great fun with that one.

Although the screen can be Cis-ed any
colour, the text reverts back to black and
green (af least it does for me — any advice
to make it otherwise would be welcome).
Also, if you use a black and white televi-
sion, as | have to most of the time, the
colours, which should show up as gradu-
ated shades of grey — don't.

The only other major gripe | have about
the Dragon has to do with the way that the
character set is laid out. Although there are
approximately the same number of pixel
characters as on the ZX81, they are
reproduced eight times — each in a
different colour. This space could have
been used for much more useful things,
user-defined characters or pre-defined
high-res graphics, to name but two. Also,
the fact that these characters are not
available through the keyboard but only by
using Chrs makes programs considerably
longer if you are using a lot of low-res
graphics.

On the plus side is the fact that all the
Dragon commands are amazingly fast
compared with the time things take on the
ZX81. Even the graphics commands Line
and Draw are almost instantaneous and
the circle command is superior fo the
equivalent on many of the more expensive
Mmicros.

Dragon Data's software is not as good
as | thought it was going to be. There is not

much of it, and what there is does nol
seem to exploit the machine as well as it
could. If you do not have any joysticks
there is at least one of their programs you
cannot use, but it does not tell you this
anywhere on the outside of the packaging.
The price of the software seems high at
£7.95 when you consider some of the
really excellent ZX81 tapes for under a
fiver.

Although | seem to be criticising my
Dragon a lot, | am being a bit unfair. The
Dragon 32, with its 6809 microprocessor,
is a totally different type of computer to the
7X81 and most of my moans are more 10
do with this fact and my own inexperience
than from any fault in the machine. The
opinion of others far wiser than myself
seem to bear out my original impression
that the Dragon really is a wonderfully
powerful machine with terrific potential.
When other enthusiasts and the software
houses discover the Dragon there will be
ample information and lots of games o
play. When this happens | am sure that our
Dragons will really prove their worth.

Below are two small ‘'sample’ programs
to amuse you. The first produces circular
patterns using height/width ratio in con-
junction with a For-next loop. The second
uses the Line command to produce ever-
lasting patterns — be warned, this is quite
hypnotic!

5 REM OVALS
18 CLS

4  PMODE4:PCLS:SCREEN 1,1
5§  FOR X=1 TO 9§ STEP A
6¢ CIRCLE (128,96),X.,B
7§ NEXT X

o GOTO 1ff

1 REM PATTERNS

2
3 PMODE 3,1
{f PCLS3

15 SCREEN 1.§

20 INPUT "INCREMENT STEP (1-9)";:A
3 INPUT "A NUMBER BETWEEN 1 & 3(DECIMALS T00)";B

Bf  AS=INKEYS:IF AS=""THEN B

4§  COLOR R,S

45  A=P:B=255;C=f:D=191

59 LINE (A,C)-(B,D), PSET,B
55 A=A+J:B=B-J:C=C+I:D=D-1
6 IF A<255 AND C<191 THEN 58

The Edit command, which is a bit daunting 2§ FOR 1=3 TO 7 65 MNEXT R

at first (and which seems to have foiled ¥

several reviewers), can be very useful and = FQ0RE. T 1B HEXT'S

time-saving once you get the hang of it. 3¢ FOR S=§ TO 3 75 NEXT d.1

And it is much more comprehensive than

the edit capability of the ZX81. 35 FOR Ref/ TO 3 8y GOTO 3@
The colour commands, which, inciden-

tally, | found quite hard to handle, have

one large drawback. The screen text can

only be black on green or vice-versa.
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PEEK & POKE

Is there anything about your computer you don’t
understand, and which everyone else seems to take
for granted? Whatever your problem Peek it to lan
Beardsmore and every week he will Poke back as

many answers as he can. The address is Peek &
Poke, PCW, Hobhouse Court, 19 Whitcomb Street,
London WC2 THF.

INTERROGATION
ENGLISH STYLE

R Watson of Washington,
Tyne and Wear, writes:

Do you know of any way

in which tokenised line
numbers and commands in the
BBC model B program can be
converted into English for in-
terrogation and edit aid?
A This can be done if you

load the accumulator
with the token that you want
to be printed. When this is
done call the address B33A
(hex). The computer will de-
crunch the token into Ascis
and then print out the Ascii.

ACE GOES BACK
T0 SCHOOL

Joe Laine of Yew
Stockport, writes:

I am very interested in

the new Jupiter Ace, but
1 am unsure whether or not to
buy it. I was going to get a
ZX81 or Spectrum to learn on,
because I am going to start
learning computing at school
soon. What 1 want to know is,
will 1 have to learn two lan-
guages, one at school and one
on a Jupiter Ace? Also will
there be software coming out
for the Ace? 1 do not want to
buy a computer that has no
software,

A The Jupiter Ace has
caused quite a lot of in-
terest, and not a small amount
of decision taking. It 1s not an
easy choice to make if you
wiant to buy a computer, even
if you do believe that Forth is a
better language than Basic.
What you say about school
is very important. | know that
last year the London Board

Road,

specified any high level lan-.

guage for the O-level, but only
Basic for the A-level. This
yvear the AEB has not speci-
fied Basic only. The thing to
do in this case is to talk with
your teachers, find out what
the syllabus asks and what
they are going to teach. While
an increasing number of staff
are becoming computer liter-
ate, | doubt if many of them
are conversant with Forth.

[ feel that it is a very good
choice for a second machine.
As to whether you should
make it your first choice — |
would again suggest you talk
to your teachers before decid-
ing.

BASTARDISING
BASIC

D G Callow of Hamilton Cres-
cent, Brentwood, Essex,
writes:

I hope that your series on
machine code is going to

be as helpful as it looks. 1

wonder if you could clear up

the following points for me.

(a) Why do authors attach so
much importance to safe-
guarding machine code by
placing it in a Rem state-
ment, or above Ramtop?
After all, I am not going to
press New until 1 have
finished with the program.

(b) Why is a machine code
program so often sap-
plemented by a Basic prog-
ram. Why cannot the
whole program be written
in machine code?

(c) Why is it that, having
Loaded a wmachine code
progrign, a Basic program
then disappears?

(d) Machine code is typically
Run by a Rand Usr
address, but why on earth
is Randomize necessary?

(e) With all due respect to
Messers Stewarl and
Jones, why do you write a
program in Hex, when as
part of the Loading process
it is converted to decimal.
Why not write the program
in decimal in the first
place?

The reason machine
code is placed in either a

Rem statement, or above

Ramtop, is that the memory

locations within a program

move. As new information is
put in or changed, the addres-
ses of the various items within
the program change as well.

This does not really matter in

the execution of a straightfor-

ward program. But, when
there 15 a machine code

routine to be called, the com-
puter must know where it is.
The first line of a program, or
the space above Ramtop are
fixed, and therefore safe
places to store such a routine.

When you switch on a com-
puter, the Rom takes over and
offers you control. Because
the Rom is in Basic, the con-
trol is in Basic. On the ZX8I1
machine code can only be ‘en-
tered’ by commands from the
Basic. The second reason for
mixing machine code with
Basic is that machine code is a
lot harder to debug. So, there
is often an element of com-
promise, as it makes fault find-
ing so much easier to identify
and correct.

When you use the Usr com-
mand it also clears the screen.
This is why your basic will
disappear.

Rand is used because it 1s a
one byte command and re-
latively harmless in that all it
does is to reset the seed gener-

" ator. Because of the way the

ZX81 is configured, Usr can-
not be called on its own. Print
could be used, except that it
will clear the screen when used
with Usr, which might not be
wanted. Poke can also be
used, but that starts changing
locations. Rand is safe and
uses the minimum of memory,

The reason that hex is used
50 often is that it is much
simpler. All the addresses
from 0 to 65535 can be repre-
sented in hex by just four
characters. It is also much
easier for a computer to con-
vert hex to binary, and vice

versa, than it s to convert.

either of those two to denary.

It is a legacy from the days
when computers only had a
hex keypad, because of space
restrictions (who remembers
the Sinclair Mk 14, complete
with 256 bytes of Ram and
delivery problems?). Also, be-
cause there are fewer digits to
input, it is quicker to mput
hex.

COMMON CADS
UP MARKET

Paul Mptiram of Brompton,
London, SW3, writes:

I have seen written down
sometimes the words
CAD and CAM. I'm sure that
they are initials for something
but cannot work out what. Can
you tell me.
A CAD is Computer Aided
Design, and CAM is

Computer Aided Manage-
ment. They are words that are
very common further up the
business end of the market.
The most famous examples of
CAD are the framework
graphics that can be rotated in
all directions, whilst maintain-
ing their true perspective.

CAM is more concerned
with financial analysis, long-
term planning and marketing.
Indeed, it would cover most of
the work that is dealt with by
middle and semor manage-
ment.

SWITCHING OUT
ON MEMORY

Tony De Souza of Elspeth
Road, London SW11, writes:

After reading your

answer in the September
23 issue, about the 80K exten-
sion for the Spectrum, I
thought | had my gquestions
answered. However, a couple
of extra questions have come o
mind.

Can 1 retain the memory
that is switched out? And can
other hardware still be used, or
will it interfere with the expan-
sion? Would it be possible to
review the expansion?

Also my Spectrum has a
Nand gate wired in, presum-
ably to clear up a problem,

-Can vou tell me what that bug

is or was?

You can retain the mem-

ory of the *switched out’
32K. There is no interferénce
as such from the board as it is
an internal fitting. However,
the board does have two Leds
that stick out the back. I doubt
they will stick out enough to
interfere with anything that is
interfaced to the user port.

The problem that does seem
to have occurred is with the
actual amount of memory that
15 switched out. This is done in
two 32K blocks, which are
somewhat large. Also it means
that when you switch out a
block your vanables and dis-
play file go with it. It would
seem that some software for
downloading the files from the
top of the memory to the
bottom is needed. 1 do not at
the moment know if this is
being done.

As to your last point, if you
look at issues 6 and 9 of
Popular Computing Weekly
you will find out that in the
original Spectrum pcbs, there
was a shared data bus that
caused a lot of problems.

11 NOVEMBER 1982
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 NEW
&,\ﬁ GENERATION
SOFTWARE

Irom the: aithor of
30 MONSTER MAZE
and 30 DEFENDER
for the ZX81 comes & gama lor the 16K

SPECTRUM
ESCAPE — Can you escape from ihe
maze mhabited by five dinosaurs includ-
ing a TRICERATOPS, who hides behind
the hedges and & PTERANODON, who
saars over tho maze 1o Swoop down on
you?

Ploase sénd £4.95 1o

NEW GENERATION SOFTWARE (Dapt PCW)
FREEPOST (no stamp required)

OLOLAND COMMON, BRISTOL BS15 BBR

Classified

WHAT IS
THE

AXON
GROUP?

WHY NOT
JOIN US?

SEE 25th NOVEMBER
ISSUE OF
POPULAR

COMPUTING WEEKLY

WIN THE POOLS?
NOW AVAILABLE

SPECT-A-DRAW

A 40K SPECTRUM VERSIOM DF THE WELL
KMOWN COMPUT-A-DRAW POOLS PREDIC-
TION PROGRAM. The program looks at 1he
recenl form of teams playing in the League
malchas and (hen refers to 4 targe database to
see what happened in the pasi when teams
with similar form met. Program with instruc-
Database tape [oplional, bul holds data on
aver 5,800 matches) ................... E13.50
Program and database ................. £17.50

Or 5.AE for details: B. 5. MeALLEY, 72
HEDGERLEY, CHINNOR, OXDM DX9 47J

A NEW RETAILER for Sincialr accessos-
l#s in the Noith ol England. We am
situated near the M1 and M&2 molor-
ways. As well as a completa range of
hard and software, our senica depan-
manl can repair, modify or il a wide
range of accessorias. Hours of business
10 am — B pm, Monday to Saturday
nciugive,
TELEPHONE PHILIP COPLEY ON

2T2545
PLEASE RING FOR DETAILS OF OUR

MAIL ORDER SERVICE

ZX SIMULSOLVE — efficient sclution
of simullanagus linear equations with
many unknowns, Delails: sae, cassatte
ZX81: B4, Spectrum: £4,85. Alan Turn-
bull, 65 Vicarage Road, Stockport SK3
BHL.

SPECTRUM SOFTWARE. Why buy
rubbish? Send for delails firsil (Sae
appreciated.) "Softrax”, 24 Sydenham
Buildings, Bath, Avon.
SPECTRUM/BBC. Booklets of 50 for
taxt, graphics, USH character plan-
ning. Only £1. From A, Qureshi, Tha
Yaws, Colmere, Shropshire,

MZ-80K, MZ-80A SOFTWARE. Busi-
ness, games, utiities. Sae: DCS, 38
South Parada, Bramhall, Stockport.
BBC SOFTWARE: Super Hangman,
400 words, colour graphics, sound, etc,
Cave-Trall Adventure and Teslcard
utllity. All three for £5 inc. SRL Sofi-
ware, B0 Gravesend Road, Strood,
Kent.

DK'TRONICS 32K PLUG-IN RAM for
the original version of 16K Spectrum.
(No good for latest c/board design.)
£27.50, Tel: Mr Wilson 01-863 4304
avanings only

UNEXPANDED VIC20's. An exciting
addictive m/c arcade game. Galaxion
Invaders, incredible colour graphics
and sound. Full features including Hi
Score, Swooping Invaders, Multi Fir-
Ing, Bonus Ship. Cassette £5.95. J. P.
Shay, 51 Meadowcroft, Radclite, Man-
chester

50 PER CENT ROYALTIES PAID:
Vic20/Atom. Sae details/catalogue. C.
P. White, 76 Uxbridge Road, Hanwell
w7 3SC.

SPECTRUM GAMES, Munchman,
Othello, Monstermaze, Zombies and
more, All for £3.85. A, Shaw, B Yeadon
Drive, Southowram, Halifax, W. Yorks
HX3 80X

16K ZXB81 GAMES. Space Invaders,
Pilct, Packman, Frogger, on one high
quality cassetie only £5, P. Sands, 25
Corsewall Street, Coatbridge ML5
1PX.

DEALER ENQUIRIES INVITED. ZX81
word processor superior 1o publishad
listings, Editing, fast screen printing.
Lprint. Non crashing M/C security lock
for confidential text. Fully C/P. Royal-
ties required. Write, C. Beddingfield,
Brook House, Five Ways, Neston,
South Wirral L84 7TW, England.

BBC MICRO SOFTWARE
ARCADE STYLE GAMES (32K)
Gobbler: Classic maze chase, uses keyboard

ar joy sficks. £5.45. .
Cty Defend. Profect your cities, requires
joysticks. E4.96.
Bath ncluding full mstrections
Chieque'P0 o
M.G.B. SOFTWARE SUPPORT LTD
52 BARLEY CROFT

HARLOW, ESSEX

DRAGON 32 FAMILY PROGRAMS

Fuil-iength original games, home and sduca-
fion programs on cassatte, explorng. com-
plete range of graphics, mamory, calour and
sound, with lull documentation. Inciuding
Quiz. Tunes, Oddjob, Batile, Maths, Ringo.
Sargh and Finance

Send cheque/PO lor £5 Io Shards Soltwara,
10 Park Vale Coarl, Vine Way, Branhwood,
Essex CM14 4UR.

VIC20, cassetie deck, printer, car-
tridges: 16K, prog-aid chip, 3K, super
expander, adventuréland, tha Count,
Sargon chess, Avenger. Casseltes:
Bomb BA/Defenda, Intro tapa, Myste-
rious Istand, Vicmen, Panic, Starquast,
Missile command, 3 Games. Books:
Programmers reference Guide. VIC
Revealed, VIC Programming, 6 VIC
Computing mags. All excellent condi-
tion, cost £B00, sell £600. Tel: Dunsl-
able 62817, Nick (alter 6 pm).
SPECTRUM RENUMBER, instanily
ranumbers all or part of program. All
Golos, Gosubs, etc, included, The first
and probably the best in M/C for only
£3.95. David Webb, Southolme, 9 Park
Road, Woking, Surrey.

SPECTRUM SOFTWARE: "ZXtext",
Telstext simulation for 4BK (60 pages),
32K (34 pages), or 16K (B pages).
Spectrum. Full simulation including col-
our, flashing, 24-hour clock, alarm,
sava/verify/load with auto-run,
graphics and text freely mixed, elc.
Cassatte with full instructions, £5. De-
lails (sae): lan Stewart, 17 Torry Drive,
Alva, Scolland FK12 SNQ.

TIe9/4A softwara on tape, from £1.85.
Send s.a.e, for list, ATL, 115 Crescent
Drive South, Brighton, BM2 65B
WANTED: ZX81 programs on genuine
tape, please send listing and price offer
to: C. Haolm, 15 Bishops Close, Walth-
amsiow, London E17.

UNEXPANDED VIC20 GAME, cassal-
te, Maze Chaser, you are in hot pursuit
of two crooks in a random maze, good
colour and sound. Send £2.50. Gary
Hardwicke, 21 Bracken-Brogh, Brix-
worth, Narthamplon.

SELLING YOUR ZXB17 Then | will be
most interasted in buying your un-
wanted software. Please send detalls
ol tapes you need o sell for realistic
cash offer to: Mr C, Kirkland, 7 Obridge
Close, Taunton, Somerset. No traders
please.

DUST COVERS for all computers,
printers, disk drives, monitors, elc
Vic/BBC/Alom £2 95, Sharp MZ BOK/
MZ 8JA £550, Genie/TRS80 £3.95,
Printers £3.95, Please ring for other
prices. Trade enquiries welcome. Ac-
cess/Barclaycard/cheque. Sherbourne
Designs, 9 Leighton Home Farm, Well-
head Lane, Westbury, Wilts. Tal
0373823 764

BBC (32K) VIC20 (6.5K)
Guaranteed programmes lor home
ind school. " — v long. rvision

programs covering decimals, kngth, capac-
fty, mass, volurma. Al on one taps for £9.95
SAE for detalls and complate bisi. CHALK-
SOFT, Lowmoor Cottage, Tomedale, WEL-
LINGTOM, Samersel, TAZ1 DAL,

EXCITING ADVENTURE for ex-
panded Spectrum, £10 prize lor first
solulion, Acls as a master for a range
of adventures (@ £1.50). Just £3.50 tor
first hundred orders. Russed Software,
51 Copperbeech Drive, Wombourne,
W. Mids.

Mew book for Spectrum

The Working Spectrum
A lbrary of practical subroutines
and programs.

By David Lawrence

Only £5.95 inc p&p

This Is the first book for the Spec-
trum to take you beyond the manu-
al

David Lawrence develops a collec-
tion of sophisticated yel praclical
programmes and games from re-
usable subroutings.

If you want lo make the most ol
your Spectrum you must have this
book.

Published In association with
Popular Computing Weekly.

Send cheques/postal orders, for
£5.85, to The Working Spectrum,
Sunshine Books, Hobhousa
Court, 19 Whitcomb Street, Lon-
don WC2 THF.

Pleass allow 28 days lor delivery

1K IS NOT ENOUGH!

A PK 7xB1 gives about 3 or 4 bmes [he

m area compared (o a 1K H you &6
running ouf of memory, Ihis i Ihe cheap
ANSWET,

Send £6 for chip plus instruclions, Maost
7¥81°s need only 4 chep swap and ona link
godered — @ ten minute job. (Some warly
7XB1's had 2x'4K RAM chips instead of
1x1K. These involve more soidenng. It you
thénk you have ong of Ihese plazse specity)

T.EC.. 23 Daliord Coer. Hollinswood,
Tallord, Salop.

16K SPECTRUM programmes wanted
of exceptiona! quality for early market-
ing. High royalties paid. Educational
tapes weicome. Cassettes o MICRO-
JUICE, 46 Ainger Road, London NW3.

Computer Swap

01-930 3266

Spectrums for sale

SINCLAIR SPECTRUM 16K plus one
gsoftware cassetle, brand new, £115
Tel: 0753 651508.

ZX81s for sale

ZXB1 16K with D.K. Tronics cased
keyboard. 4K graphics rom, software
included. Character generator plus 2K
ram, £150. Tal: Norwich 611122 exin
5008, Mr Palmer.

ZXB1, Sinclair built, 4 books, tape, £35
ono. Mr Gibbons. Tal: Shipley (0274)

875407,
ZX80 FOR SALE. £20 ono also Ik

ZX81 wanted. Tel: Bidelord 79732 for
furthar information after 4 pm,

16K, ZX81 plus three commarcial cas-
seltes, ICL "'How 1o Program ZXB1",
£50. Tel: Crowborough (089 286)
B1872.

SINCLAIR-BUILT ZXB1 1K, complele
plus book of programs, 9 months ok,
£29, Buyer collects, Pudsey 566133.
ZX81 16K, beginner books and soft-
ware, games and education, cosi
£130, accept EBO. Tel: Noltingham
BEAS02.

ZX81 16K RAM, leads and manual,
lots of books and magazines, over £50
ol software, still under guarantee.
yours for only £90, Tel. 041-638 B&TT
{avenings).

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

ZxB1, 1K, Sinclair-built, 2 books and
magazine, £40. J. Hart, 118 Dallon
Streel, S1 Helens, Merseyside WA1D
4NZ

ZX81, 16K SINCLAIR, user pori,
manual, £50 of software, £75 ono. Paul
Goodwin. Tel: Horley (02934) 5081,
SINCLAIR-BUILT ZXB1, 4K Ram, D'K
Tronics Graphics Generalor, home-
made joystick, manual, leads, power
supply, ele, £75 ono. Tel: 061-865
7503.

ZX81 18K, plus software and maga-
zines, £60. Phone Farnborough
(Hanls) (0252) 545204,

ZXB1 18K Sinclair-bullt, still under
guarantee and in box, excellent condi-
tion. Also software., £70. For details
telephone (041) 944 1483.

ZXB1 WITH MEMOTECH 48K RAM,
with £45 of books and software, £100,
Tel: Wolvarhampton 751392,

ZXB1 WITH 16K FULLER EXTENDED
KEYBOARD, with case, Monaolith cas-
sette recorder, manuals, 17 soltware
cassettes, £130 ono. Tel: 01-850 0567
{aves only).

ZX81 16K RAMPAC, plus software,
£55. Tel: Bungay 4483
SINCLAIR-BUILT ZXB81, plus 16K
Rampac, best software including 3D
Delender, Scramble, 3D Monster
Maze, elc, plus casselte recorder. £75
ono. Tel: Epsom 40468 (after 5 pm).

POPULAR COMPUTING WEEKLY




ZX81, 16K including £150 of software,
good condition, with books and maga-
zines, EBS. Tel: Bradiord on Avon
3537.

ZX81 16K with wideo convertor, on
cased keyboard, user porl, software
and books, worth over £300, all for
£90. Tel; 01-373 B514,

Z¥81 (BOXED) 16K RAM, printer,
leads, instructions, software, three rolls
of paper, graphics programming
books, £110. Will daliver, will splil. Tel:
01-642 BE54 after 7 pm.

SINCLAIR ZXB1, 1K boxed with all
leads and manuals, and guarantae,
£40. Tel: Bognor (0243) 823351,

Commodores for sale

VIC20 12K RAM + hb&ruus + super
expander + joystick + software +
manual + five copies of Vic Comput-
ing. £240. Mr. Cuenca 0276-81435,
VIC20 + disc drive + Super expandar
+ two carridge games + VIC Re-
vealed and other software. £450 ono,
Tel: Horley, Surrey 3025.

WILL SWAP VIC20 Scott Adams
Voodoo Adventure for any other
Adventure, Sargon or Star Batthe, Tel:
01-954 4548,

VIC20, Data cassette, Super Lander,
Supersiot and Road Race cariridges,
€180 ono. Mr E. O. Doherty, Hoddes-
don (61) 66051 (evening).

VIC20 CASSETTE DECK, 6in monitor,
23K Ram, light pen joystick, lois of
Rom base software, all worth E550, will
accepl £375. Tel: 01-881 7158 (eves).
VIC20 with cassatie, excellent condi-
tion, one month guarantea, Star Battle
cartridge, Galaxians, 2 Bug Byte cas-
selles, Pacman and Asleroids and
othar programs, E150. Tel: 01-450
B567 (evenings).

VIC20, CZN cassette deck, program-
ers ald cartridge and joyslick, also
books, mags and software (Scramble,
Amok, Vicmen), worth £300, wanl
£200. Tel: D. Lucas, 01-274 6357,
VIC20 with dala cassette, super ex-
pander, programmers aid cartridge, Vic
Revesled, programmaers raf guide, plus
other manuals, Joystick, Vicmen and
magazines, £290 ono. Tel: 01-629
6041,

VIC20, 9 months old, data cassette,
computer manual, for £250, will accept
£140, for quick sale. Tel: 01-856 B587.
VIC20, 3K super expander, BK plus 3
axpansion slots, joystick, 2 Rom cart, B
software casselles, programmars re-
ference guide, boxed, B months old,
£180 ono. Tel: Julian 0808 662826.
VIC20 with casselte deck. joystick,
cariridge, few software, shll under
guarantes, £200. Tel: Brstol 643569
after 4 pm.

PET 32K, large keys, new Roms plus
cassatie, with software including Aster-
oids and Car-Race, £360. David Klug-
mann 01-940 2254,

VIC20 AND CASSETTE DECK, super
expandar, Spiders and Mars, Rat
Race, joystick, lots of softwara, books
and magazines, atc. Worth £350, want
£245, Tel: Newlon 0582 54783,
COMMODORE VIC 20, stll under
guarantee, £130. Tel: 01-571 5567
(waekends only).

VIC20 WITH CASSETTE with guaran-
tea in perfect working order. E170. Tel:
061-789 4120.

COMMODORE PET 2001 with dual
disc drives and one disk. 32K RAM,
Offers around £700. Tel: Sunbury-on-
Thamas B1767, Preférably evenings.
VIC20 16K Expansion, Dataset, joy-
stick, introduction 1o basic, VIC re-
vealed, many games, 50 magazines,
immaculate, £E300., Tel; Romtord
478993, evenings.

VICZ20 WITH CASSETTE DECK, 3K
high Res RAM, Pacman cartridge, Biitz
cassatte intro o basic, and software,
£200. V. Young. Tel: 01-405 9123.

VIC20 plus cassatte recorder, in orgin-
al packing, under guaranlee, joystick,
dust covers, programmes, Rel manual,
£60, software including Othello, Pac-
man, £200 ono. Tel: 0602 201321,

VIC20 plus cassalle deck, 3K RAM
cartridge. machine language monitor,

various Arcade games on cassalle and

cartridges, all VIC books and coursas.
Free programmable calculator il you
buy the lol. (You name price). Tal
01-882 0083 (eveings aller 5 pm).

Acorns for sale

BBC MODEL A with 32K ram, ana-
logue/digital converter and joyslicks
plus software, £300, Tel: (041) Glas-

" gow 6323284,

ACORN ATOM 12K plus 12K, power
supply, floating point Rom, cassetle
deck, manual, leads, software, §
months old, must sell, emigrating, £150
or reasonable offer, Tel; 01-459 6133
(evenings/weekends).

BBC MODEL B, £350. Tel: 01-399
6584 (evenings only),

ACORN ATOM, 12K RAM + 16 ROM,
fioating point and toolbox, ROM, PSU,
£200 of S/'W, £225 ono. T. Dalion,
01-360 0323 (anytimea).

BBC MODEL B including EG0 of books
and software, condition as new E400.
Migsomer Morlon 416245, evenings.
ACORN ATOM, cassafle deck, 12K
Ram, 4K Rom — including floaling
point, much softwara and manual,
price £150. Ring: Craig on Riplay
872182. o

For sale

SHARP PC 1211 + printer, in Tandy
carrying case. PC 1211 has been
adapted for optional use with a mains
unit, all manuals. £95 ono, Tel: Chris
after 6 pm, 01-363 9784 (Enfiald,
Micid. ).

ZX PRINTER, as new, complete with
five axtra rolls of paper — still boxed
with . Would cost E72, but
sall for £55. Tei: 01-272 3319 (eves).
BOYCE CHESS CHALLENGER, 10
levals, 50 words vocabulary, 64 pre-
program games, £65 ono. Tel: 01-979
4432,

NEWBRAIN, 32K, beginners manual
plus cassatte and owners manual, cas-
sette and printer leads, £230 ono.
Contacl: Brin McAlister, 53 Worsley
Road, Freshbrook, Swindon, Wills,
ATARI VIDEO COMPUTER plus com-
bat cartridge and two sets of control-
lers, £65, Christopher Dulson, 60 Mill
Hill Lane, Pontafract WFEB 4J0Q. Tal:
794562,

ATARI VCS DEFENDER CAR-
TRIDGE, bought in error, brand new,
£23. Tel: 01-589 0501,

ATARI TV GAMES SYSTEM with
Combat and Space Invader cariridges,
very good condition, £80 ono, Tal:
Hitching 50528, Dean,

UK101, BK, cased, Cagmon, Basic-5,
sound plus infout board, joyslick and
interface, improved display, lots of solt-
ware, manuals, etc, E175, swap
WHY. MrM. A. Saundars, 7 Drumciiff
Road, Thurnby Lodge, Leicesler LES

ZLH.

VIC 1515 PRINTER, naw, never used,
make me an offer. Tel; Chapstow 5058
Bvenings.

ZX81 THURNALL VO PORT, ready
bulll, £9. 8K Sinclair, Basic Rom, E10.
ZXB1 books, casselte, programs.
Pyatt, 23 Arundel Drive, Orpington,
Kent. Tal: Orpington 20281.

ATARI BOD 48K, disk drive, recorder,
Space Invaders, Missile Command,
and Star Ralders. Microsoft Basic on
disk, plus various software on disk and
lape, £800 ono. Tel: 572 2017 (will
separale or parl exchange for ZX81).
DRAGON 32 MICRO, as new with all
leads, manuals and some software,
£180. Tel: Walton on Thames 26354.

VDU MODEL 550, Perkin Elmar RS
232, usars and maintenance manuals
available, £150. Dave, Billericay
Essax. 02774 25892

ATARI VCS, very good condition, com-
plete with five carridges, including
Space Invaders, and Chass, £120 ono.
Tel: Lodgehill 47164,

SWAP ZX81 Adventures. Sinclair Cas-
tle Adventure and Psion Saucerars
Istand for other ZXB81 or VIC adven-
turas, Tel; 0202 682974 (after 7 pm)
DRAGON 32, perfect condition, includ-
fng casselle, lead, game cassetle,
manuals, £180. Tel: 01-4556 2712
{aves).

ACETRONIC VIDEO GAMES CEN-
TRE, with Spaca Invaders, Olympics
and Grand Prix cariridges. All lsads,
vary good condition, £55. Tel: Horn-
dean (0705) 593630.

SHARP MZBOK, excellen! condilion,
green screen, dust cover, re-sel
switch, 4 MHz up grade, 5 types of
Baslc, over £500 of software, E350.
Tel: 09285 TGEET.

VIDEO GENIE, with 16K with sound
cover, £E300 worth of software, £50
worth of books under one yesar old,
axcalleant condition, with manuals and
box worlh E600 — asking only £300.
Tel: Potters Bar 53586,

ATARlI VCS plus Video Olympics,
Combat, Outlaw, Skot Races, Space
Invaders, Air-Sea Baltle, Basic pro-
gramming plus keyboard, paddle, and
joystick controls, E135. Tel: 0443
206856,

TANGERINE MICRON In system rack
for sale, including Metherboard PSU
fan, tool kit and software, £240. Tal

. 01-801 B108 (Bill Walkar).

ATARI VIDEQO COMPUTER, with
Space Invaders, Missile Command,
Asterpids, Outlaw, Combat, joystick
and paddie controllers, swap for 16K
"Video Genia” or TRSB0 16K Lavel |I.
Tei: 051-639 8779 (avenings).

VIC20 CASSETTE DECK, books, soft-
waras, £150 ono. 9 Cresswell Terrace
{Top Flat), Sunderand SR2 7ER (Mr
W. C. Chan).

ATARlI VC5 with seven carndges,
Dodgem, Space Invaders, Asteroids,
Sireel Racer, Combat, Air Sea Battle
and Night Driver, £130 ono. Tel: Basil-
don 553963 (David Edwards).

ATARI VCS wilh five cartridges (Com-
bat, Basketball, Outlaw, Missile Com-
mand and Asteroids), excellent condi-
tion, fully bosed, as new, £105. Tel
0703 786582 after 5 pm.

WANTED, VIC20 or simifar micro-
computar, in exchange lor a realisbc
OX200 communications receiver. Tel:
051- 424 1572, Mr Briscombe.
WANTED ZIX SPECTRUMS, 16 or
48K, good prices paid. Tel: 07358
5038, Richard.

UK101 WANTED. Must be less tnan
£100. Telephone Boston 64443 sven-
ings only.

BACK NUMBERS WANTED! £1 sach
for 2, 6, 7, B, 11, 12. Phone Douglas
Austin, 0732 843833 (daylime)
WANTED: 16K RAMPAC, in good
order, lor ZX81. Contact: John Radaclif-
fa, Leatherhead 373370 (evenings)
WANTED: BBC MICRO MODEL B,
possibly compatible cassetle and tele-
vision. Undar €500 the lot. Somarsal
Tal: (0458) 42389 after 6 pm.
WANTED Kick ¥ and ZXB1 or
Amber Printer. Dave. Tel. 01-690 9607,
WANTED. Dragon 32. Tel: Biggles-
wade (0767) 312970. J. Taskar aftar 5

pm.
WANTED 16K ZXB1, with or without
software, £50.00 ono. Tel: 0249
812038 (after 5 pm). L. Del Pozo
{Wiltshira) ;
WANTED: ATARI DISK DRIVE, pri-
vately. Tel; 01-571 1309, after 7 pm.

NUMBERS

MAKE SURE OF A
REAL COLLECTORS' ITEM —

THE FULL SET OF PCW

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 1)

Send cheques/Postal Orders to:

Back Numbers

Popular Computing Weekly

Hobhouse Court
19 Whitcomb Street
London

WC2 7HF
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AND PROGRAMS

By David Lawrence
ONLY £5.95 inc p&p

Fed up with books full of trivia, simple games programs and notes
which assume you have all the time in the world to experiment. DAVID LAWRENCE

This book is different. It is based on a collection of solid, sophisticated
programs in areas such as data storage, finance, calculation,
graphics, household management and education. |

Each of the programs is explained in detail, line by line. And each of

the programs is built up out of general purpose subroutines and Please send me a copy of The Working Spectrum.
modules which, once understood, can form the basis of any other | enclose a cheque/postal order for £5.95.
programs you need to write.

Advanced programming techniques spring out of the discussions
explaining each subroutine. The result is not only to advance your
programming skills but also to leave you with a wide range of practical
applications programs which might otherwise only be available to

those prepared to buy cassettes or those capable of writing substantial b
programs for themselves. Please make your cheques payable to Sunshine Books.

Spectru ished ine Books. i ; ; Pleasa send your order to The Working Specirum, Sunshine |
mm:‘ﬁm R Prond Sy Smoe L OGN W Poputi Books, Hobhouse Court, 19 Whitcomb Street, London WC2

Pioase allow 28 days for delfvery _I

S W A P | Computer Swap — Free/Private reader — 10p a word/Trade Advertise-
ment — 20p a word/Semi-display — £5 a single column centimetre,
0 1 g 3 [] 3 2 6 6 minimum two-column centimetres.
Private readers — other advertisements from private readers cost 10p a
word.
1 choosing the semi-display rate. It is only £5 a single column centimetre.
FREE in Computer Swap, a new Send your classified entries to Classified Department, Popular Computing

Computer Swap — buy or sell your computer for free through Computer
Swap. See box on left for details.
Do you want to buy or sell a Trade advertisements — cost 20p a word. |
microcomputer? You can do it Semi-display — why not make your advertisement more substantial by
regular service for Popular Com- | wegkly, Hobhouse Court, 19 Whitcomb Street, London WC2. For
puting Weekly readers. semi-display enquiries call Alastair Macintosh on 01-930 3840.

All you have to do is phone
Computer Swap on 01-930 3266
and give us details of your compu-
ter, the price you want for it, your
name, address and telephone
number.

Here’s my classified ad.

Pleaga continue on a saparate sheel of paper

IMBKE IS .coooviirrervserssress WORDS, BL..ieiirrssnnssensensess POrword solowe you k. .......cccciiiiniiinas
Computer Swap entries are li- | Name.....wmmmmisis s s

mited to a Maximum Of 30 WOIAS. | Address.........sersisimistsmssssssssssmmnmmsss

11 e et T R T R R L T L P R g e Pt LS Sk s

available issue. R OITATIONNE ot i s b i il so s ss R os B RSI Seap
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ROMA SOFTWARE

24 Church Streel, Slough SL1 1PT. Telephone: Slough (STD 0753) 71535

YA

ROMIK PROMISE
A MINIMUM OF

ONE NEW GAME
EVERY MONTH

Britain’s leading games software house are proud to announce our new range of exciting games and other software for
the Vic20. (Games for BBC, Dragon, Spectrum and Alari available soon. )

ALL ACTION GAMES CARRY A FREE ENTRY TO NATIONWIDE COMPETITIONS WITH FANTASTIC PRIZES

FIARTIAN RAIDER

Slom &5 cioss as you dare fo the surfack of ihe planet,
devastaling Ihe Mariian cities, destroying ammunfion dumps
{mlr%mm time], shooting down the ground-to-air missiles
&nd

&, dodging or blasting The mateonbas

“'A roal action shol of ihe geme"

M L&_{E ERS

Four games to sirelch your brain
. Decipher, Fouwr Thought and Teassr am aur com-
versions of very popular home games and will 1e5t
your mantal agility and skill for many a lang hour.
BLACKJACK

You start with £1,000, the objective beng 1o break the bank, to
do this you have 1o win (incloding your starfing mony)
£20,000.

Instructions. You have to score nearer (bul not over] 21, than
the computer doas, The compuler deals your first card, you
then place your bet and hit the retum key, the compuler then
deals your second card, I you want another card hit the "G~
key, il not hit the "5" ey,

Polnts. Ace 1 or 11. Jack, Queen, King 10

Scoring 21 ponis with 2 cands — you automatically win
Scoring 21 points or less with 5 cards — you automaticatty
win

Draw — ihas compaier wins.
Your Mty ts sutomatically adjusted win or lose, |l you lose &l
f Wity — game over,
FHER

You have to guess whal combination ol colours tha computer
has selecied — 1o enfer a colour [ust hil the coiour button on
the compuler, when you have entersd your five chooes of
colour, the compuler will display (2) Nothing af all — none
night; (b) Black or while squares or both — lor every biack
sguare you will have 3 cormecl cobpur in [Ma COmBCan posbon,
for every white square you will have & comec! colour in the
wrong position. [l you cannot find the complete combination, |t

will be when you have had twelve attempts.
mm

You have to make a ling of four squares — horzantally,
vertically or dlaganally BEFORE the computer does, taking tuins
io take & square [squares can only be placed ai tha bottom of
the grid or on top of anoiher square). Keys. Hil the number key
af the column you want your sguare dropped in, hen hit the
returm ey

TEASER

The aim of ihe game is to score 15" BEFORE the computer
does, using any combination of three boxes. I you cannol
score 15" then you must try and slop the computer from
daing =0 and force a draw . Keys, Hil the numbar key of Ihe box
that you want [you can only select n emply bax)

ALL PROGRAMS ARE £9.99

RIRSEAARTTARLK

For expanded Vic20
You can use 3K or 16K FLAM

Can you plol a modern jel lighter? Take ofl from your
alrcralt camier and engage enemy aircrall in battle, Shoot
tham down and thed diop your Bombs Gn the anemy
alrcrafl carniar. Walch oul — tha anamy fighler i€ Irying 1o
do tha sama! || he gols past your air defence you are |eft
fo delend your own camer with sea-air migsikas, You
pach have ihnee jels.

TuLTIsouND
CYNTHESIZER

Far the snexpanded Wic20

The Vie Mulisound Synihesisar |8 vary fleodble and can
be played in more ways than can éver be explained hern,
to cragie music and spacial affects. For exampls, creats
any ina, up o 255 nolas (afer following appropriate
instructions), then press “'F1% or "F3°, then key "8 and
enjoy the odded eflect. Now b "+, lsfen o thi
difference. For a surprisé — hil =", Now ndd & malody
avar the top — hit kay 8" then "7 — now play a malody,
or axpariment. Have fun!

NEW NEW NEW

MOONS OF JUPITER

For axpanded Vic20, 3K, BK or 18K

SHARK ATTALK

For unezpanded Vie2

Y¥ou ame in shark-infested waters afier being thrown
overboard Inom a pirate ship, Your only protection being
an atomic net which you frail behind you, trying 10 Cover
all the visible ocean and ensnane the sharks al the same
tima. Beware of slopping of covering your iracks for 100
long, ! you do, than tha sharks Will ascaps &nd coma
after you. Watch out for the ever increasing deadly octopi
(somiimes the sharks will sal past or all of onel)

“A real action shol of the gema"

For the unsxpanded Vie20

SEA INVASION

Fight off the attacking sea creatures lor as ong as you

can, Shool the whala for 8 surpfise scons, walch our lor

the crabs, starfish and ociopl.

You ane & commander of a fisat of destroyers. Looking on

from tha safely of Mother Ship, you sand In one

destroyer at a time o blast a passage through the
MOONS OF JUPITER.

Your destroyers have to dodge and blast the UFOs . . .

Watch out lor the Gologs, they can smash your dos-

trovers, but you cannol ham them.

MACHINE CODE
ARCADE QUALITY GAME

SPACE ATTACK is o game of skill. You as tha pisot of nn
intergalactc battheship hove o fight your way through
wave aler wave of vanous allen spaceships,

MACHINE CODE
ARCADE QUALITY GAME

NEW NEW NEW

SPACE ATTACK
For the unexpanded Viedl

OUR GAMES ARE AVAILABLE FROM ALL GOOD HOME COMPUTER SHOPS, INCLUDING:

Metyciean, 52 Victorla Sirest, London SW1. 01-828 2511 . . . Metyclean, 137 The Strand, London WCZ. 01-240 2321 .. . M
Laskeys, Vic Conire, 154 Vicloria Road, Acton W3. 01-982 9904 . . . A, C. Systems, Exster . . . Microtrading, Birmingham . .
Ozwise Compulers, Harrow. 429 1060 . . . Cavendish Data Syslems, South Norwood. 656 8941 . . . Software Master, 30 Lincoln Road, Birmingham . . . Tomarrow's World, Dublin . . . Mgray Software,
Bamsiey. 83189 . . . Computer & Buziness Systems, Melson, Lancs. 0282 601191 . . Dyad Developments, Oxan. 08446 729 . . . Lelsuronics/Blackpool Computer Stores. 0253 27091 . . . Carlow Radlo

gan, 177 London Road, Croydon. 01-686 B&26 . . . All branchas of
rsofl, Harrow . . . Anlrog Competers, Horfey, Surrey. 346083 . . .

Lid., Twickenham. 891 4477 . . . Capital Computer Systems, itord 553 3026 . . . A.D.M. Business Sysiems, L.V.E. Buliding, Lelcester 548923 . . . Julea Lid,, Dridge. Near Canlarbury, Kenl.

Lid., Badiord. 60447 . . . Byte Shop Compuieriand, Glasgow. 221 7409; Noltingham 40576; Manchesler 236 4737 . . . First Byle Computers, Main Centre, Derby. 365280 . . . Simmons Mapee
utors

Fﬁ?}'m . . Twickenham Computer Cantre. 01-892 7896 . . . Keal Microcompaters, Maidstone 0622 52784 . . . J. §. Simneit Computers Lid., The Computer Shop, Kingsion. 01-546 3783 . . . Chris
Lid,, Poals. 0202 TH1859 . . . Yorkshire Micro Computers, Scarborough, Yorks. 0723 78136, Teylor Wilson Systems, Dakfisld House, Station Road, Dorridpe.

ONE FULL-TIME FULLY EXPERIENCED MACHINE CODE PROGRAMMER WANTED URGENTLY
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SPECTRUM COMES TO LIFE !

ABBEX

THE GAMES PEOPLE

SPOOKYMAN EAT THE PILLS AND KEEP AWAY FROM
THE GHOSTS. EAT THE VITAMINS AND
CHASE THE GHOSTS. FULL MACHINE
' CODE ARCADE ACTION AND SOUND. |
DESIGNED TO MAKE YOUR ADRENALIN |
RUN HIGH. PRICE £4.95 |
i
COSMOS YOU HAVE THE JOB OF PROTECTING A |
CONVOY FROM ALIENS AND METEOR 1
STORMS. WATCH OUT FOR THE SPACE
MINES AS YOU PLAY THIS AMAZING
MACHINE CODE ARCADE ACTION
SIMULATION PROGRAM. PRICE £4.95
WRITE OR PHONE FOR LIST OF GAMES FOR
OTHER COMPUTERS OR JUST MORE GAMES |
ABBEXELECTRONICSLTD | ...~ l
e 7 SpooKyuAN ﬂ
ﬂ‘%wm%"[fiﬁ ﬁgi;;;c;ﬁ?mum T IV
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